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Computed Tomography Arteriography of the Upper 
and Lower Extremities in the Evaluation of Vascular 
Injuries in Trauma Patients
Aarti Anand1, Bhawana Sonawane2, Amit Kamble3, Prashant Titare3

1Associate Professor, Department of Radiology, Government Medical College and Super Specialty Hospital, Nagpur, Maharashtra, India, 
2Professor, Department of Radiology, Government Medical College and Super Specialty Hospital, Nagpur, Maharashtra, India,  
3Lecturer, Department of Radiology, Government Medical College and Super Specialty Hospital, Nagpur, Maharashtra, India

injuries.1 Color Doppler sonography, computed tomography 
(CT), arteriography, magnetic resonance imaging and digital 
subtraction arteriography are some of  the techniques 
that have developed over time for accurate diagnosis and 
delineation of  the vascular injury. The advantages of  
instant acquisition, real-time information, increased contrast 
sensitivity and the ability to electronically manipulate images 
have made digital imaging a superior method of  imaging. 
The benefits include using less contrast material, using a 
less invasive approach and movement of  angiography to an 
outpatient setting. Multidetector CT has had a substantial 
effect on CT angiography, offering shorter acquisition 
times, lower doses of  contrast medium, and improved 
spatial resolution for assessing smaller arterial branches.2 
It has overcome the difficulties with other modalities like 
the invasiveness, observer dependence, and limited spatial 

INTRODUCTION

There has been an increase in the incidence of  vascular injury 
over the past four decades that has paralleled the increase 
in assault with firearms, motor vehicle crashes, and invasive 
medical procedures. Mortality and the utilization of  medical 
resources are higher among trauma patients with vascular 
injury than among trauma patients without blood vessel 

Original  Article

Abstract
Introduction: Conventional angiography is considered as the gold standard for investigating vascular diseases. However it 
is invasive and it can fail to demonstrate involvement of the arterial wall and extravascular structures. Arterial puncture is not 
required, and arterial wall involvement is well-demonstrated in computed tomography arteriography (CTA). As CTA had good 
sensitivity and specificity, it can be used as primary diagnostic modality in the evaluation of vascular pathologies in the patients 
of trauma.

Aim: The aim was to evaluate the diagnostic accuracy of CTA of upper and lower extremities in patients with trauma to the 
extremities.

Material and Methods: The study included 15 patients with peripheral vascular injury in whom CTA was done.

Result: The present study included 15 patients with a history of trauma seen over a period of 2 months. In 8 patients CTA 
accurately diagnosed the arterial involvement. It also accurately diagnosed 6 patients without any vascular involvement. It failed 
to diagnose arterial involvement in 1 patient. Thus, the sensitivity and specificity of CTA in trauma cases in the present study 
was 88.89% and 100%, respectively.

Conclusion: CTA had good sensitivity and specificity in the diagnosis of the patients with vascular injury in our study. Thus, it 
can be used as primary diagnostic modality and can replace the conventional angiography in the evaluation of vascular injury 
in patients of trauma.
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resolution. Though conventional angiography is the gold 
standard, it is not performed in many cases as it is an invasive 
and potentially complicated technique. Hence, multidetector 
CT arteriography (CTA) is emerging as an advanced imaging 
modality in depicting  vascular morphology and in providing 
the information needed for therapeutic intervention by 
vascular surgeon in patients of  trauma.

Aims and Objectives
To evaluate the diagnostic accuracy of  CTA of  upper and 
lower extremities in the diagnosis of  vascular injuries of  
patients with trauma to the extremities.

MATERIALS AND METHODS

Our hospital based retrospective study was done in 
15 patients with trauma suspected to have peripheral 
vascular injuries. It was carried out over 2 months and 
included patients of  all age group in whom CTA was 
done. The detailed clinical history, examination findings 
and other investigation like Doppler if  done before 
CT were also noted. CT imaging of  these patients was 
performed on a multislice (64) multi-detector Helical CT 
machine. Nonionic contrast was injected using pressure 
injector. Proper positioning of  the patient was ensured, 
and a topogram was taken initially followed by a plain and 
contrast-enhanced scan. For the examination of  upper 
extremities patient lies supine with both upper extremities 
raised above the head. Both arms were secured with an 
adhesive tape with a support between them to reduce 
movements. Patient was placed head first position.

For lower limb arteriography patient lies supine. Patient was 
placed feet first. Total volume of  intravenous contrast was 
calculated as: (Total scan time + post threshold delay) × 
flow rate.

Scan delay (for venous phase) – 50 s after contrast injection. 
The CTA findings were compared with surgical findings 
and conventional angiography study. Correlation with 
Doppler findings was also done. Qualitative data were 
represented in the form of  frequency and percentage. 
Association between qualitative variables were assessed 
by Chi-square test with continuity correction for all 
2 × 2 tables and with or without continuity correction 
in rest and Fisher’s Exact test for all 2 × 2 tables where 
P-value of  Chi-square test was not valid due to small counts. 
Quantitative data was represented using mean ± standard 
deviation and median and interquartile range. Analysis of  
quantitative data between a qualitative variable with two 
subgroups was done using unpaired t-test if  data passes 
“normality test” and by Mann–Whitney test if  data fails 
“normality test.” Diagnostic efficacy was calculated through 

sensitivity, specificity, positive and negative predictive value, 
positive likelihood measurements.

RESULTS

In the present study, 4 patients (26.66%) underwent upper 
limb arteriography and 11 patients (73.33%) underwent 
lower limb arteriography (Table 1).

In the present study, maximum numbers of  patients were 
in the age group of  20-29 years (53.33% of  patients). The 
next age group affected was 30-39 years (20% of  patients) 
(Graph 1).

The present study included 13 male patients (86.67%) and 
2 female patients (13.33%). The present study had more 
number of  male patients as compared to females (Table 2).

Color Doppler confirmed the findings in 9 patients (60%).

In the present study, injury to small arteries of  lower limbs 
(anterior tibial, posterior tibial, peroneal and dorsalis pedis 
arteries) is the commonest observation. Whereas the brachial 
artery involvement is the commonest observation in upper 
limb injuries (Figures 1 and 2). Overall findings of  14 patients 
(93.33%) were confirmed on CTA while in 1 patient (6.67%) 

Table 1: Limbwise distribution of studies
Study N (%)
Lower limb arteriography 11 (73.33)
Upper limb arteriography 4 (26.66)
Total 15 (100.0)

Table 2: Sex distribution of patients
Sex N (%)
Female 2 (13.33)
Male 13 (86.67)
Total 15 (100.0)

Graph 1: Age distribution of patients
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findings were not confirmed. In this study, CTA findings of  
patients confirmed on surgery and conventional angiography 
were 10 and 4 patients respectively. CTA findings were not 
confirmed in 1 patient (Tables 3-5).

The CTA had 88.89% sensitivity and 100% specificity in 
the evaluation of  patients with vascular injury of  upper 
and lower extremities in the patients of  trauma (Table 6).

DISCUSSION

Arterial injury3 in the form of  laceration or vessel 
contusion is particularly common after fracture of  the 
extremity or after body injury as can be sustained from a 
bullet or shrapnel fragments (Figures 3 and 4). The distal 
superficial femoral artery is frequently the site of  injury 
after a fractured femur due to its relatively fixed position 
in the adductor canal. The arterial injury is usually caused 
by the sharp bone fragments from the fracture site. 
Blunt trauma occasionally may cause arterial contusion 
through the mechanism of  arterial tear. Arterial injury 
may be complicated by vessel spasm, hemorrhage into the 
surrounding soft tissue, and venous thrombosis. Complete 
laceration of  the artery transecting the vessel is usually 
readily appreciated because of  prompt clinical evidence 
of  acute arterial insufficiency in the distal portion of  the 
extremity. Incomplete laceration and contusion may cause 
delayed vessel occlusion and early clinical signs of  arterial 
insufficiency are not apparent. Prompt recognition and 
repair of  the arterial injury is important because a high 
incidence of  gangrene and ultimate amputation of  the 
limb result from failure to establish arterial continuity.4,5

In acute injury only the site of  obstruction is usually 
evident. The development of  collateral circulation 
requires time. Therefore these vessels are shown in late 
post trauma follow-up studies. The CT angiography has 
emerged as a non-invasive accurate technique for fast 
evaluation of  vascular pathologies in patients of  trauma. 
In a study by Inaba et al., which reviewed all patients at a 
trauma center who sustained lower extremity trauma and 
underwent initial evaluation by multi-detector CTA, its 
accuracy was tested against a gold standard of  operative 
intervention, duplex ultrasonography, catheter-based 
angiography, or clinical follow-up. 63 CTA examinations 
were performed in 59 patients. It was diagnostic in 62 of  
the 63 scans (98.4%). It achieved 100% sensitivity and 
100% specificity in detecting clinically significant arterial 
injury.6 Similarly another study retrospectively reviewed 
all adult patients undergoing CTA for evaluation of  
traumatic injuries to the extremities. A total of  97 studies 
were performed. It adequately demonstrated the nature 
and location of  all the arterial injuries when compared 
with conventional arteriography or surgical exploration.7 
Another study in which helical CTA was performed 
on 45 consecutive patients referred for conventional 
angiography for evaluation of  suspected arterial injuries 
after sustaining trauma to the extremities (13 upper, 
32 lower), two radiologists interpreted the helical CTA 
studies independently.8 Conventional angiography was 
used as the standard of  reference for determination of  
final diagnoses. Forty-three of  45 patients (96%) had 
diagnostic helical CTA examinations. Sensitivity and 

Table 3: Distribution of patients based on findings 
of CTA
CTA findings Number of patients
Non‑opacification of artery at 
and distal to the site of injury

7

Arterial laceration 1
Normal study 7
Total 15
CTA: Computed tomography arteriography

Table 4: Segmental arterial involvement in patients 
with trauma to lower extremity
Segments Number
Aortoiliac 1
Common femoral artery 0
Superficial femoral artery 1
Popliteal artery 1
Small arteries of lower limbs 2

Table 5: Segmental arterial involvement in patients 
with trauma to upper extremity
Segments Number
Subclavian artery 0
Axillary artery 1
Brachial artery 2
Small arteries (radial and ulnar) 1

Table 6a: Diagnostic accuracy of CTA in trauma
CT findings Final diagnosis Total

Disease No disease
Disease N (%) 8 (88.9) 0 (0.0) 8 (88.9)
No disease N (%) 1 (11.1) 6 (66.7) 7 (77.8)
Total 9 (100.0) 6 (66.7) 15 (166.7)
CTA: Computed tomography arteriography

Table 6b: Diagnostic accuracy of CTA in trauma
Variables Value 95% CI

Lower Upper
Sensitivity 88.89% 51.75% 99.72%
Specificity 100.00% 54.07% 100.00%
PPV 100.00% 63.06% 100.00%
NPV 85.71% 42.13% 99.64%
Positive likelihood ratio
Negative likelihood ratio 0.11 0.02 0.71
PPV: Positive predictive value, NPV: Negative predictive value, CTA: Computed 
tomography arteriography, CI: Confidence interval
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specificity were 90% (95% confidence interval [CI], 
80-99) and 100% (95% CI, 99-100), respectively, for 
Reader 1 and 100% (95% CI, 99-100) and 100% (95% CI, 
99-100), respectively, for Reader 2. Receiver operating 
characteristic curve analysis revealed high diagnostic 
performance, with areas under the curve of  >0.9 for 
both readers. Interobserver agreement was 0.9.7 Soto 
et al., evaluated 142 arterial segments in the proximal 
portions of  the extremities of  139 patients with trauma 
with helical CTA. CTA were interpreted on site by the 
radiologist in charge of  emergency procedures and 
retrospectively with consensus interpretation between 
two radiologists. CT study quality and the presence of  
arterial injuries were noted. CTA findings were compared 
with those of  surgery, conventional arteriography, and/
or clinical follow-up. The sensitivity of  CTA was found 
to be 95.1%, and the specificity was 98.7%.9 In a study 
by Zaiton et al., which included nineteen patients with 

previous trauma history, with clinically suspected vascular 
lesion, CTA was done for every patient and followed by 
surgical treatment. The accuracy of  CTA in detecting 
vascular lesion in the examined patients was 94.7% 
with sensitivity and specificity of  94.4% and 100%, 
respectively.10 The present study included 15 patients with 
history of  trauma. In 8 patients CTA accurately diagnosed 
the arterial involvement. It accurately diagnosed 6 patients 
without any vascular involvement (Figure 5). It failed to 
diagnose arterial involvement in 1 patient. In this study, 
CTA findings were confirmed on surgery in 10 patients 
and on conventional angiography in 4 patients. CTA 
findings were not confirmed in 1 patient having crush 
injury to right leg with fracture of  tibia-fibula. He had 
short segment thrombosis of  right anteriortibial artery in 
mid portion on conventional angiography. CTA of  this 
patient was reported as normal. Multiple metallic artefacts 

Figure 3: Coronal volume rendered three dimensional 
image showing fracture of right humeral shaft, scapula and 

thrombosis of right axillary artery

Figure 4: Coronal maximum intensity projection image showing 
thrombosis of right axillary artery and fracture shaft of right 

humerus

Figure 1: Coronal maximum intensity projection image 
showing laceration of right brachial artery with extravasation 

of contrast

Figure 2: Coronal volume rendered three dimensional image 
showing laceration of right brachial artery
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were present due to trauma (Figures 6 and 7). This might 
be the cause of  missing the thrombosis on CTA. Thus 
the sensitivity and specificity of  CTA in trauma cases 
in the present study was 88.89% and 100% respectively. 
At present, conventional angiography is considered as 
the gold standard for investigating vascular diseases and 
trauma. But it is invasive as it requires arterial puncture 
with its attendant complications. Furthermore, it can fail 
to demonstrate eccentric stenosis. Arterial puncture is 
not required and eccentric stenosis is well demonstrated 
in CTA. Multi-detector CTA in contrast to Conventional 
angiography can depict extravascular structures. When 
compared to CTA the radiation dose given in conventional 
angiography is almost four times greater.11 As CTA had 
good sensitivity and specificity it can be used as primary 
diagnostic modality in the evaluation of  peripheral 
vascular diseases and trauma.

CONCLUSION

Multi-detector CTA is a comprehensive, non-invasive 
and safe diagnostic modality for delineation of  vascular 
anatomy and diagnosis of  vascular injuries in the patients of  
trauma. It is fast and accurate, hence operative intervention 
can be planned earlier thereby improving chances of  limb 
survival. CTA had overall good sensitivity and specificity 
of  88.89% and 100%, respectively. Hence, it can be 
used as primary diagnostic modality and can replace the 
conventional angiography in the evaluation of  vascular 
injuries in the patients of  trauma.
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The main difficulty encountered in children is placing the 
film packet/sensor intraorally.

Panoramic radiography may overcome some of  the 
limitations of  intraoral periapical (IOPA) radiography, 
but has certain disadvantages like higher radiation dose, 
limited availability in dental offices, greater cost and often 
it becomes impossible to make young patient stand still for 
panoramic radiograph.2

In 2003, Newman and Friedman introduced a novel 
technique known as extraoral periapical (EOPA) radiography. 
EOPA radiography is a technique where the film is placed 
extraorally overlying the tooth of  interest, and the X-ray 
beam is directed from the opposite side of  the face.3

This technique was useful in patients who could 
not tolerate intraoral films due to various reasons 

INTRODUCTION

Radiographs are valuable aids in the oral health care of  
infants, children, adolescents and persons with special 
health care needs. They are used to diagnose oral disease, 
to monitor dentofacial development and the progress of  
therapy.1 One of  the most challenging tasks for the pediatric 
dentist is to obtain diagnostic quality radiograph on a young 
child without psychological trauma. Pediatric patients are 
generally reluctant and apprehensive to dental radiographs. 
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including developmentally disabled patients, patients with 
exaggerated gag reflex, pediatric dental patients, dental 
phobic patients, patients with trauma and patients with 
limited mouth opening.4 The technique could also be used 
for determination of  working length with rubber dam/
endodontic instruments in place.5

As per available literature, very few studies documenting 
the use of  this technique have been reported. Hence, in the 
present study, usefulness of  EOPA radiography in pediatric 
age group is evaluated by comparing it with conventional 
intraoral technique.

Aim of the Study
The purpose of  this study was to evaluate diagnostic value 
of  EOPA technique in children and to compare it with 
conventional IOPA technique.

MATERIALS AND METHODS

The study was conducted in the Department of  Pedodontics 
& Preventive Dentistry of  V.S Dental College & Hospital, 
Bangalore. A total of  30 patients aged between 3 and 8 years 
were selected. Institutional ethical clearance was obtained 
and signed written informed consent was obtained from the 
parents. Totally 60 radiographs were taken two for each patient. 
First image was taken by intraoral bisecting angle technique 
(Technique A) and second by EOPA technique (Technique B).

Dental X-ray unit was set at 70 kVp, 8 mA with exposure 
time of  0.7 s for both extaroral and intraoral technique, the 
radiographic film used was 22 mm × 35 mm (size No. 0) 
E-speed film.

Procedure of Taking Radiograph for Maxillary Teeth
The patient was positioned upright. He/she was asked 
to open mouth as wide as possible. This allows the X-ray 
beam to pass to the film unobstructed from the opposite 
side of  the mouth. Consequently, superimposition of  the 
contralateral tissues on the image is avoided. Frankfort 
plane was kept parallel to the floor, and the head was tilted 
approximately 10° toward the side in question. The film 
was placed on the external surface of  the cheek, directly 
buccal to the tooth. A cotton roll was placed between the 
sensor and the cheek to parallel the film with the buccal 
surface of  the tooth. The center of  the film was placed 
on the intersection of  ala-tragus and parasagittal line, 
and the upper border of  the film was placed parallel to 
canthomeatel line (Figure 1).6 The X-ray cone was angled 
approximately −20° from the horizontal plane and was 
directed midway between maxillary and mandibular 
posterior teeth on the opposite side (Figure 2) Then the 
resultant images were obtained (Figure 3).

Procedure of Taking Radiograph for Mandibular Teeth
Patient was made to sit upright and asked to open his/her 
mouth wide. Frankfort’s horizontal plane was kept parallel to 
the floor. Film was placed against cheek on the side of  interest 
and its lower border was kept parallel and approximately 2 cm 
above the inferior border of  mandible (Figure 4).6 The X-ray 
cone was aligned +15° from horizontal plane while central 
beam was directed from opposite side between maxillary 
and mandibular posterior teeth (Figure 5). Then the resultant 
images were obtained for mandibular teeth (Figure 6).

For both maxillary and mandibular teeth, one factor which 
was considered is, mounting of  the radiograph. As the film 
was placed extraorally, the side of  the film which captures 
the image was placed facing cheek, which is opposite to 
the placement of  film in the intraoral technique. Same 
factor was kept in mind while reading the EOPA. Incorrect 
mounting and labeling of  the reverse radiograph can result 
in misdiagnosis and treatment of  the wrong tooth.

Figure 1: Location of film for maxillary posterior teeth, 
(a) Canthomeatal line, (b) ala-tragus plane, (c) para-sagittal line

Figure 2: Angulation for maxillary posterior teeth



9 International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

Babu and Patel: Comparison of Extraoral Periapical Technique in Children

Agreement between the two examiners was checked 
using Kappa-test.

RESULTS

Out of  all the 30 intraoral radiographs examined 
(Technique A); area of  interest was visible in all 30 (100%) 
radiographs. While in EOPA technique, the area of  interest 
was visible only in 26 (87%) radiographs (Graph 1).

Presence of  succedaneous tooth bud was visible on 
29 (97%) intraoral radiographs whereas only 13 (43%) 
extraoral radiographs showed succedaneous tooth bud 
(Graph 2).

3 (10%) out of  30 intraoral radiographs showed overlapping. 
While in EOPA technique 14 (47%) radiographs showed 
overlapping of  contra lateral or adjacent structures 

Figure 6: Resultant image of mandibular posterior teeth, 
(c1) Intraoral technique, (c2) extraoral technique, (d1) intraoral 

technique, (d2) extraoral technique

Figure 3: Resultant image of maxillary posterior teeth, 
(a1) Intraoral technique, (a2) extraoral technique, (b1) intraoral 

technique, (b2) extraoral technique

Figure 4: Location of film for mandibular posterior teeth 
(parallel and 2 cm above inferior border of mandible)

Figure 5: Angulation for mandibular posterior teeth

All parameters used in the EOPA technique were kept 
same for IOPA technique (i.e. kVp, mA, exposure time). 
Angulation used in intraoral bisecting angle technique 
for maxillary primary teeth was +30 and for mandibular 
primary teeth was −10°.

To evaluate the diagnostic value of  the EOPA and IOPA, 
the radiographs along with a questionnaire were examined 
by a pediatric dentist (Examiner 1) and an oral radiologist 
(Examiner 2). Both examiners were blinded regarding the 
groups. The questionnaire consisted of  parameters like area 
of  interest, presence of  succedaneous tooth bud, visibility 
of  periapical area, density and contrast of  radiograph, 
distortion of  image (foreshortening/elongation) and 
diagnostic quality of  radiograph.

Data Analysis
Data were analyzed using SPSS version 13.0. Comparative 
analysis was performed between both the groups. 

a1

b1 b2

a2

d2d1

c1 c2
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which greatly affected the diagnostic value of  radiograph 
(Graph 3). Blurring of  image was visible in 6 (20%) 
intraoral radiographs, while in EOPA technique blurring 
was visible in 24 (80%) radiographs (Graph 4).

To assess the diagnostic quality of  both the techniques, 
pediatric dentist (Examiner 1) observed that 24 (80%) 
intraoral radiographs and 22 (73%) extraoral radiographs 
had diagnostic value. Whereas according to oral radiologist 
(Examiner 2) 24 (80%) intraoral radiographs and 17 (57%) 
extraoral radiographs had diagnostic value (Graphs 5 and 6).

Kappa test was used to check inter-examiner response. 
“Almost perfect” agreement was found between both the 
examiners regarding parameters like area of  interest, presence 
of  succedaneous tooth bud, visibility of  periapical area, 
density and contrast of  radiograph and distortion of  image 
(foreshortening/elongation) with κ-value of  more than 
0.81. Diagnostic value of  extraoral radiograph had moderate 
agreement with κ-value of  0.4872 (0.41-0.60) (Table 1).

Almost same results were found for both techniques 
regarding parameters like visibility of  periapical area 
(Technique A - 97%, Technique B - 80%), distortion of  
image (Technique A - 20%, Technique B - 33%), image 

Graph 1: Comparison of “area of interest” visible 
on radiographs (Technique A: Intraoral technique, 

Technique B: Extraoral Technique)

Graph 2: Comparison of “presence of succedaneous toothbud” 
visible on radiographs (Technique A: Intraoral technique, 

Technique B: Extraoral Technique)

Graph 3: Comparison of “overlapping of structures” 
on radiographs (Technique A: Intraoral technique, 

Technique B: Extraoral technique)

Graph 4: Comparison of “blurring” visible on radiographs 
(Technique A: Intraoral technique, Technique B: 

Extraoral technique)

Graph 5: Diagnostic quality of radiographs according 
to pediatric dentist (Technique A: Intraoral technique, 

Technique B: Extraoral technique)

Graph 6: Diagnostic quality of radiographs according 
to oral radiologist (Technique A: Intraoral technique, 

Technique B: Extraoral technique)
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contrast (Technique A - 67%, Technique B - 60%) and 
density (Technique A - 70%, Technique B - 60%).

DISCUSSION

The present study compared the conventional IOPA 
radiographic technique with EOPA radiographic technique. 
As per available literature, there is no study documenting 
the use of  EOPA radiographic technique in pediatric age 
group. This is the first study comparing extraoral and IOPA 
radiography in children.

Radiographs play vital role in diagnosis and treatment 
planning. Taking radiograph in young children is always 
challenging.4 This alternative technique can be used wherever 
intraoral radiographs are not possible. The advantage of  
this technique is the increased patient compliance providing 
images with adequate details and diagnostic quality.

In this study, voltage of  70 kVp, current of  0.8 mA for 
0.7 s was used. In 1974, Fisher proposed an extraoral 
radiographic technique for obtaining images of  third molar 
using occlusal film.7 This technique requires high kVp (as 
high as 90 kVp) and had limitation in its daily application. 
It was found that, for EOPA technique, 70 kVp was 
sufficient to produce diagnostic quality image comparable 
with conventional intraoral technique.

Out of  30 IOPA radiographs examined, area of  interest 
was visible in all radiographs (100%). However, only 
26 (87%) extraoral radiographs showed area of  interest 
properly. This difference suggests that EOPA technique is a 
reliable technique as far as an area of  interest is concerned. 
Succedaneous tooth bud was visible on 29 (97%) intraoral 
radiographs, whereas only 13(43%) extraoral radiographs 
showed succedaneous tooth bud. This observation shows 
that extraoral radiographs cannot be used to determine the 
stage of  tooth development. Blurring of  image was visible 
in 6 (20%) intraoral radiographs, while in EOPA technique 

blurring was visible in 24 (80%) radiographs. As the X-ray 
beam travels longer distance in EOPA technique most of  
the extraoral radiographs showed blurring.

When overlapping of  the images in radiographs was 
compared, 3 out of  30 (10%) intraoral radiographs showed 
overlapping, whereas with extraoral technique 14 (47%) 
radiographs showed overlapping. The periapical regions of  
few radiographs were overlapped by images of  teeth from 
contralateral side. Overlapping of  the structure was a major 
disadvantage of  EOPA technique. This disadvantage can be 
overcome by proper placement of  film and positioning of  
X-ray cone. Newman and Friedman used the angulations 
of  −55° for maxillary teeth and −35° for mandibular 
teeth in adult population.3 Chen et al. advocated the use 
of  lesser angulations than that given by Newman and 
Friedman (−20-−30° for maxillary teeth; −10-−15° for 
mandibular teeth).8 Sujatha et al. suggested the angulations 
of  −20° for maxillary teeth and +15° for mandibular 
teeth.9 Same angulations were used in the present study. 
Zafar and Javed have also documented the use of  EOPA 
technique for endodontic working length determination 
particularly where use of  intraoral radiography is difficult 
or impossible.5

Diagnostic quality of  periapical radiographic technique had 
moderate agreement between Examiner 1 and Examiner 2. 
Both the examiners observed that 24 (80%) out of  
30 intraoral radiographs had diagnostic value. Whereas for 
EOPA technique, according to pediatric dentist 22 (73%) 
radiographs and according to oral radiologist 17 (57%) 
radiographs had diagnostic value. This is because oral 
radiologists are more concerned with radiographic details 
such as bone trabecular pattern, periodontal ligament space, 
image distortion, contrast, and density.

However, EOPA technique has few limitations. This technique 
cannot be used to obtain radiographs of  anterior maxillary and 
mandibular region due to the curvature of  arch and difficulty 
in positioning of  the X-ray cone. Procedure is technique 
sensitive and requires proper knowledge and experience. 
Radiographs obtained from extraoral technique have lower 
image resolution compared with intraoral radiographs.4

CONCLUSION

Although, EOPA radiographic technique cannot replace 
IOPA radiographic technique, it can be used as an alternative 
to the conventional technique when placement of  intraoral 
film is difficult, which is particularly encountered in 
children. Further standardization of  this technique for 
better image quality is recommended.

Table 1: Interexaminer reliability using Kappa test
Question No. of 

examined
No. of 

matched
% 

match
Kappa 

(κ)
Area of interest 30 30 100.00 1.0000
Image partial/complete 30 28 93.33 0.8643
Periapical area 30 30 100.00 1.0000
Succedaneous tooth bud 30 30 100.00 1.0000
Blurring of image 30 21 70.00 0.3068
Density 30 30 100.00 1.0000
Distortion 20 20 100.00 1.0000
Contrast 30 26 86.67 0.7222
Distinct outline 30 30 100.00 1.0000
Overlapping 30 20 66.67 0.3304
Anatomical landmark 30 30 100.00 1.0000
Diagnostic value 30 23 76.67 0.4872
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leading to an increase in unsafe abortions.4 A growing body 
of  evidence has now shown that misoprostol can be used 
as a single agent to induce an early abortion.5-7 Multiple 
modifications of  the dose and interval in which misoprostol 
may be administered have provided additional options 
while improving acceptability and efficacy.3,5,8,9

The objective of  this study was to confirm the effectiveness 
and safety to achieve a complete abortion by giving 
misoprostol 1000 µg at 24 h intervals. This is more 
economical, and the interval between doses ensures better 
compliance by not interfering in the day to day activities. Not 
hospitalizing patients would allow better acceptability, increase 
confidentiality and lower the burden on health care facilities.

MATERIALS AND METHODS

This study was conducted in a teaching institution 
where 60 consecutive patients fulfilling the inclusion criteria 
were enrolled after written informed consent (Table 1). 
The protocol was approved by the local ethics committee.

INTRODUCTION

Medical abortion has become the method of  choice for 
termination of  pregnancy and has superseded surgical 
evacuation due to ease, convenience and decreased 
complication rates.1 Mifepristone followed by misoprostol 
has a high success rate and is the pharmacological agent of  
choice for the procedure.2,3 Though Asian manufacturers 
have provided the drug at comparative low cost, non-
availability of  the drug in some countries and economic 
constraint of  the large populations in developing countries 
is a major concern when it comes to providing affordable 
medical termination of  pregnancy (MTP) to the needful 

Original  Article

Abstract
Background: Medical abortion with misoprostol alone has been established as a safe and effective alternative to combined 
therapy with mifepristone with misoprostol.

Aims and Objectives: The objective of this study was to evaluate the safety and efficacy of three doses of 1000 µg misoprostol 
administered at 24 h interval, for medical abortion.

Materials and Methods: A total of 60 prospective patients are attending our outpatient department for termination of pregnancy 
who fulfilled the inclusion criteria were included in this study after informed consent. Outcomes measured were: (1) Successful 
abortion (complete abortion without requiring additional procedure), (2) side‑effects, (3) mean time of onset of cramping, (4) mean 
time of onset of bleeding, (5) mean duration of bleeding, (6) mean decrease in hemoglobin and, (7) mean time of menstruation 
returning. Medical abortion was successful in 54 of 60 (90%) patients.

Results: The mean change in hemoglobin was 0.7 ± 0.4 g/dl. Cramping began at 5.1 ± 3.4 h and lasted 3.7 ± 1.9 h. Vaginal 
bleeding started at 6.46 ± 1.6 h and lasted 7.0 ± 4.6 days. Time to return of menstruation was 37 ± 7.1 days.

Conclusions: The present study suggests that 1000 µg misoprostol administered vaginally at 24 h intervals could be a more 
economical and viable option in situations where financial constraints restrict the use of mifepristone. Moreover, the 24 h interval 
improves patient compliance and allows outpatient management.
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The inclusion criteria were: (1) Women seeking MTP up 
to 49 days gestation as counted from the 1st day of  the 
last menstrual period; (2) informed consent; (3) access to 
a telephone; (4) residence within 1 h distance from the 
hospital; (5) voluntary permission for surgical intervention 
if  medically advised or in cases of  failure.

Women were excluded from the study if  they had, (1) A 
known allergy to prostaglandins; (2) a history of  cardiac, 
respiratory renal, hepatic or adrenal disease; (3) a history 
of  thromboembolism, hypertension, coagulopathy and 
diabetes mellitus; (4) history or sonographic evidence of  
uterine pathology; (5) active genital infection; (6) previous 
uterine surgery; and (7) prior uterine bleeding.

The patients were informed of  the nature of  the study, risks 
benefits, visiting schedule and the possible requirement of  
suction and evacuation if  incomplete abortion or failure 
occurred. The patient was instructed to report to the 
hospital immediately in case of  excessive bleeding, cramps 
or any other side effects. The patient was advised to keep 
a diary of  the symptoms experienced.

Drug Protocol
At the first visit, the patient was given a tablet of  
paracetamol. After ½ h five tablets of  misoprostol (200 
µg each) were inserted in the posterior fornix. The patient 
was instructed to lie in the lateral position for ½ h and 
then allowed to go home. On day 2, the patient was asked 
about bleeding and side-effects experienced. Pulse and 
blood pressure were noted, and a p/s and p/v were done. 
The same dose of  misoprostol was repeated. On day 3, the 
same procedure was carried out as on day 2.

Patients were called for follow-up on day 7 or earlier in case 
of  excessive bleeding or severe side effects experienced. 
On day 7, an ultrasound examination was conducted for 
the presence of  the gestation sac, retained products of  
conception or increased endometrial thickness (>16 mm 
significant).

The next follow-up was scheduled on day 14 for assessment 
of  amount and duration of  bleeding, pelvic examination, 
repeat hemoglobin and for surgical evacuation in case 
of  incomplete abortion or failure. The patient was then 
advised to report back after the next menses or earlier in 
case she experienced bleeding, fever or abdominal pain.

The principal outcomes assessed were successful 
abortion, side effects, mean expulsion time and mean 
decrease in hemoglobin. Secondary outcomes assessed 
were mean duration of  bleeding, mean time of  onset 
of  cramping, mean time of  onset of  bleeding and mean 
time of  menstruation returning. Side effects assessed 

included chills, nausea, dizziness, fever, vomiting, 
diarrhea and pelvic pain.

Success was defined as complete evacuation of  the 
products of  conception without the need for surgical 
intervention. Failure was defined as recourse to surgical 
abortion for decision to drop out, doctors decision as a 
result of  complications (such as excessive bleeding, pain, 
retained products or infection) or failure due to inefficiency 
of  the method itself  that is when the gestational sac was 
not expelled.

Statistical analysis was performed using SPSS software. 
A paired t-test was used for comparisons and a probability (P) 
level of  <0.05 was considered as significant.

RESULTS

The trial included 60 women who requested a pregnancy 
termination and who complied with the inclusion criteria. 
The patient characteristics are mentioned in Table 1. It 
was observed that 86.7% patients who underwent medical 
abortion were of  urban residence and 100% were educated. 
Also, 70% of  patients undergoing abortion were of  parity 2 
and more.

Cramping began at 5.1 ± 3.4 h and lasted 3.7 ± 1.9 
h. The duration of  cramping pain was <5 h in 90% 
of  patients, and 70% did not require any analgesics. 
Vaginal bleeding started at 6.46 ± 1.6 h and lasted 7.0 ± 
4.6 days. The most common side-effects noted (Table 2) 
were cramping pain (100%), nausea (70%), diarrhea 

Table 1: Characteristics of the patients (n=60)*
N (%)

Age
<30 38 (63.3)
31-40 20 (33.3)
>40 2 (3.3)

Marital status
Married 58 (96.7)
Single 2 (3.3)

Education
Uneducated 0 (0)
Educated 60 (100)

Parity
0 2 (3.3)
1 16 (26.7)
2 30 (50)
3 12 (20)

Previous abortions
0 36 (60)
1 18 (30)
2 6 (10)

Residence
Urban 52 (86.7)
Rural 8 (3.3)
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(46.7%), chills (46.7%) and fever (23.3%). Onset of  
bleeding was after the first dose of  misoprostol in 95% 
and after the second dose in 5% (Table 3). The duration 
of  bleeding was <5 days in 46.7% of  patients. The 
mean change in hemoglobin was 0.7 ± 0.4 g/dl. Time to 
return of  menstruation was 37 ± 7.1 days. The success 
rate was 90%. Six women were classified as failure 
(Table 4), according to protocol criteria. Of  these, four 
patients (66.7% of  failures) had excessive bleeding, 
and two (33.3% of  failures) had retained products of  
conception on ultrasound. There was no case of  failure 
due to the continuation of  pregnancy.

DISCUSSION

MTP was liberalized in India through the MTP Act 1971.10 
Initially, surgical procedures were the mainstay of  
termination of  pregnancy, however, there was need for 
better methods since complications such as perforation, 
synechiae formation, cervical injury and infections 
associated with surgical methods were unacceptable. 

The rate of  major morbidity was 1%, and that of  minor 
morbidities was 10%.11 The 2003 amendment to the 
MTP act permitted medical abortions up to a gestation 
of  49 days.10 Medical abortions are more acceptable to 
women since it provides a natural way of  termination of  
pregnancy that is safe, effective and non-invasive, and does 
not require hospitalization thus minimizes inference with 
day to day activities.12

Mifepristone followed by misoprostol has become standard 
regime for MTP,3,8,9,13 however the non-availability of  
mifepristone in number of  countries and high cost has 
limited its scope. Misoprostol alone is a valid alternative to 
this regime which is reported to be safe and effective.1,4,5,7 
Various dosage schedules from 600, 800, 1000 µg 
administered at 3 h, 6 h and 12 h interval6,7 have been 
documented. Though outcomes improved at 3 h intervals 
from 6 h interval of  misoprostol, no difference was noticed 
between 6 h and 12 h intervals.

Success rate in the present study was 90%. Pre-treatment 
with mifepristone before the administration of  misoprostol 
has efficacy rates of  97-98%.3,8,9 Medical abortion with 
the use of  misoprostol as a single agent has success 
rates of  88.7-93%. Increasing the dose of  misoprostol 
from 800 µg to 1000 µg was shown to improve the success 
rate.7 Success rates were higher with less when the patients 
presented earlier (Table 4), which is consistent with 
previous studies.3-9

Bleeding lasted 7.0 ± 4.6 days, which was less than that 
observed in previous studies. Side-effects noted were 
similar to those of  various studies using misoprostol in 
repeated doses.3-6

In the present study, we increased the dosage interval 
to 24 h with aim to make it an outpatient department regime 
thus eliminating the need of  hospitalization for induction 
of  abortion. Administration of  doses at home by either 
self  administration or by mid-level health providers can 
improve compliance and acceptability.13-18

The reduction in cost of  treatment by more than 50% 
compared to the present recommendations has a major 
impact in an economically constrained setting. Onset of  
bleeding was after the first dose of  misoprostol in 95% 
which suggests that possibly many patients would not 
require repeated doses thus further cutting the price by 
more than 80%.

The reduction of  economic burden of  unwanted 
pregnancies, improved accessibility of  safe abortion 
methods in remote areas, regimens that are acceptable to 
the patients by complying with their need for discretion and 

Table 2: Side-effects
Symptom Number of cases Percentage
Chills 28 46.7
Dizziness 12 20.0
Nausea 42 70.0
Vomiting 12 20.0
Abdominal cramps 60 100.0
Diarrhea 28 46.7
Fever 14 23.3
Flushing 12 20.0
Headache 12 20.0
Rash 0 0.0
Itching 0 0.0
Redness 0 0.0

Table 3: Bleeding after each dose of misoprostol
Dose Number of cases Percentage
1st 57 95
2nd 3 5
3rd 0 0
No bleeding 0 0
Total 60 100

Table 4: Outcome of treatment by gestation
Outcome N (%)

<35 days 36-42 days 43-49 days
Success 20 (100) 24 (88.9) 10 (76.9)
Incomplete 0 (0) 1 (3.7) 1 (7.7)
Excessive bleeding 0 (0) 2 (7.4) 2 (15.4)
Missed 0 (0) 0 (0) 0 (0)
Continuing pregnancy 0 (0) 0 (0) 0 (0)
Total 20 27 13
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convenience will have a major impact in reducing morbidity 
and mortality rates. It could, in most cases, dispense with 
the need for a surgical procedure for MTP and at the same 
time make termination of  pregnancy at a very early stage of  
embryogenesis possible thus minimizing, if  not eliminating, 
the ethical reservations on the issue. Medical abortion thus 
provides women with a choice in method and saves lives.

CONCLUSION

The drug amount of  1000 µg misoprostol administered 
vaginally at 24 h intervals could be a more economical 
and viable option in situations where financial constraints 
restrict the use of  mifepristone. Moreover, the 24 h interval 
improves patient compliance and allows out patient 
management.
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achieving a tension free repair has resulted in a significant 
reduction in postoperative recurrences.4 Polypropylene 
meshes have a mild reactivity upon implantation, in-growth, 
tensile strength, which is retained for indefinite periods 
of  time. The recurrence rate is high varies from 1.5% to 
3.5% in various institutions.2,5 Risk factors that are useful 
in predicting complications in an adult patient with a 
groin hernia include old age, chronic cough, bladder outlet 
obstruction or chronic constipation.

MATERIALS AND METHODS

The study was approved by the Ethics Committee of  the 
Belgaum Institute of  Medical Sciences, Belgaum. A 5-year 
study of  500 hernia cases was done from 2003 to 2008. In 
all, 410 cases of  meshplasty and 90 cases of  herniorraphy 
were operated in District Hospital Belgaum attached to 
Belgaum Institute of  Medical Sciences, Belgaum. The 
details of  patients were collected from medical record 

INTRODUCTION

Surgery is the mainstay in the treatment of  hernia and most 
common surgery done in the department of  surgery.1 In 
our institution, hernia surgery accounts for 30% of  cases. 
Hernia surgery is one of  the earliest forms of  surgery and 
various techniques of  hernia repair have been described. 
Tension free techniques for hernia repair have enjoyed 
widespread use for many years, with excellent results, few 
recurrences, and little postoperative morbidity.2,3 The use 
of  polypropylene mesh in hernia surgery has become 
increasingly popular. The use of  synthetic mesh for 

Original  Article

Abstract
Introduction: Hernia needs always surgical procedure for the treatment. There are various procedures, out of which commonly 
procedures followed are herinotomy, herniorraphy and meshplasty for inguinal hernia. Even though meshplasty is considered 
as the gold standard in the treatment of inguinal hernia repair, hernirraphy is followed in various centers.

Aim: This study was conducted to analyze long-term result of meshplasty and hernirraphy in middle-aged people.

Materials and Method: A 500 cases were operated for hernia and out of these cases 84% of cases were operated by meshplasty 
using Prolene mesh and 16% of cases are operated with herniorraphy.

Result: Inguinal hernias are more common in males (99.2%) than in females (0.8%) and incidence of hernia is increasing with 
the advance of age. Chronic cough (smoking habit) 30.60%, occupational (lifting heavy weights) 21.80%, followed by urinary 
(benign prostatic hyperplasia, Stricture urethra) 17% of cases are the precipitating factors for hernia formation. Hernia surgery 
can be done under any anesthesia, but spinal anesthesia is preferred as it has got less post op complications. Among all 
post‑poperative complications scrotal swelling accounts for 16.8%, followed by wound infection 11.2%. In meshplasty recurrence 
rate is found to be 1.14% when compared with 2.5% in herniarraphy, which is significantly less.

Conclusion: Hernia is more common in males and surgery is the only treatment of choice, and there are various procedures. 
Of which we were comparing herniorraphy and meshplasty. Definitely meshplasty is more popular as well as it has got less 
recurrence rate.
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section and follow-up of  cases was done, and personal 
questionnaire were used. We have included only meshplasty 
and herniorraphy cases.

All cases have received single dose of  injection cetriaxone 
(1 g) at the onset of  anesthesia. Under anesthesia, skin 
incision was made in the line of  Langer’s line and incision 
deepened till external oblique aponeurosis. With peanut 
swab and finger, we made the plane above conjoint tendon 
and inguinal ligament. The cremasteric fascia incised which 
help easy mobilization of  cord structures.

A direct sac was pushed back and indirect sac opened 
and transected at its neck after ligation. Mesh was slit 
to accommodate spermatic cord and fixed to the pubic 
tubercle, superiorly to conjoint the tendon above and 
inferiorly to the inguinal ligament with a continuous suture 
with prolene (1-0).4

In herniorraphy6 prolene, (1-0) suture was used to repair 
the posterior wall of  the inguinal canal, wherein conjoint 
tendon and conjoint muscle was sutured to inguinal the 
ligament, taking first suture to the pubic tubercle to prevent 
recurrence. Tanner’s sliding incision was made to prevent 
tension over the suture line in some cases. The external 
oblique aponeurosis was closed with a continuous suture 
with prolene (1-0). The skin was closed with an interrupted 
monofilament silk. Operative time was recorded in all cases.

Postoperatively in all cases injection antibiotics and 
analgesics were given for 1 day and orally till 5 days. Patients 
were discharged after 3-4 day. Sutures were removed after 
7th day. Follow-up was done 15th day, 1, 3, 6 month, 2nd and 
3rd year. All post-operative complications were noted.

RESULTS

A series of  500 cases were operated for hernia surgery 
between 2003 and 2008. In our study, it was found that 
99.2% (496) were male, 0.8% (4) were female. Among that 
68.8% (344) are direct hernias and 32.2% (156) indirect 
hernias. Out of  which 67.8% (339) were unilateral and rest 
32.24% (161) were bilateral (Table 1).

The age distribution is showing that the incidence of  hernia 
is increasing with advancing of  age and rate is more after 
age of  45 years (Table 2).

In the study of  precipitating factors of  hernia there 
were 109 (21.8%) due to occupational cause like heavy 
work lifting, 153 (30.6%) cases due to chronic coughs, 
260 (17.33%) due to urinary problems like benign prostatic 
hyperplasia (BPH), Urethral stricture, 12 (2.4%) due to 

post-surgical, and in 183 (36.6%) there were non-specific 
cause were identified (Table 3).

Spinal anesthesia was used in 469 (93.80%) cases, whereas 
31 (6.2%) were operated under local anesthesia. Mean 
operative time were 45 min in Meshplasty and 35 min in 
herniorraphy. And mean hospitalization time was 4-5 days 
in both cases (Table 4).

In our meshplasty cases, we found complication of  erythema 
in 5.77% (24) cases, seroma in 11.66% (49) cases, hematoma 
in 1.66% (7) cases, scrotal swelling in 16.90% (71) cases, 
wound infection in 11.90% (50) cases, urinary retention 
in 6.42% (27) cases, recurrence in 2.14% (9) cases and 
funiculitis in 6.19% (26) cases. While in our herniorraphy 

Table 1: Pre-operative status
Type of Case Meshplasty Herniorraphy Total
Total cases 420 80 500
Male 420 (100.0) 76 (95.0) 496 (99.2)
Female 0 (0) 4 (5.0) 4 (0.8)
Direct 294 (70.0) 50 (62.5) 344 (68.8)
Indirect 126 (30.0) 30 (37.5) 156 (32.2)
Unilateral 280 (66.66) 59 (73.75) 339 (67.8)
Bilateral 140 (33.33) 21 (26.25) 161 (32.2)

Table 2: Age distribution
Age in years Meshplasty (420) Herniorraphy (80) Total (500)
15-25 70 (7.77) 25 (4.16) 95 (6.33)
26-35 96 (10.66) 33 (5.50) 129 (8.60)
36-45 98 (10.88) 66 (11.00) 164 (10.93)
46-55 186 (20.66) 96 (16.00) 282 (18.80)
56-65 252 (28.00) 188 (33.00) 440 (29.33)
>65 198 (22.00) 192 (32.00) 390 (26.00)

Table 3: Precipitating factor analysis
Factors Meshplasty 

(420)
Herniorraphy 

(80)
Total 
(500)

Occupational
(Heavy work lifting) 75 (15.00) 34 (6.80) 109 (21.80)
Chronic cough 126 (30.00) 27 (33.75) 153 (30.60)
Urinary 70 (16.66) 15 (18.75) 85 (17.00)

BPH, urethral stricture
Post-surgical 10 (2.38) 2 (2.50) 12 (2.40)
Non‑specific reason 148 (35.23) 35 (43.75) 183 (36.6)

BPH: Benign prostatic hyperplasia

Table 4: Perioperative data
Type of anesthesia Meshplasty 

(420)
Herniorraphy 

(80)
Total 
(500)

Spinal anesthesia 394 (93.80) 75 (93.75) 469 (93.80)
Local anesthesia 26 (6.19) 5 (6.25) 31 (6.20)
Mean operative time 45 min (35-75) 35 min (30-65)
Average hospital stay 4-5 days 4-5 days
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complication. And our result confirms reported rates of  
wound infection vary from 1% to 14%.8-12

The total recurrence rate is 1.86% which is very low in 
compare to other series. While the difference of  recurrence 
rate between Meshplasty (2.11%) and in Modified Basini’s 
repair (1.5%) were insignificant. The average per operative 
coast in Modified Basini’s repair is Rs. 1200-1400 which is 
very less than Meshplasty and so it remain equally helpful 
to poor patients of  India with similar benefits of  other 
hernia repair method.

CONCLUSION

The hernia is most common disease in male and the 
Meshplasty is definitely more popular procedure being 
in use but in India where cost factor still plays a part, 
herniorraphy is equally effective to prevent complication 
like recurrence.
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the complication of  erythema in 3.75% (3) cases, seroma in 
5.0% (4) cases, hematoma in 2.50% (2) cases, scrotal swelling 
in 16.25% (13) cases, wound infection in 7.50% (6) cases, 
urinary retention in 3.75% (3) cases, recurrence in 2.5% 
(2) cases and funiculitis in 7.50% (6) occurred (Table 5).

DISCUSSION

Inguinal hernia is more common in males as compared 
to females. This is because of  patent processes vaginalis.3 
The incidence of  direct hernia is more common than the 
indirect inguinal hernia in our study. This may be due to 
a large number of  old age patients and because of  age 
weakening of  muscles and transversalis fascia takes place. 
Hernia occurs due to weakness of  posterior wall of  the 
inguinal canal. In 42.2% of  cases no obvious precipitating 
factor was detected. This confirms the importance of  
metabolic factor i.e. change in collagen type I and II 
in development of  hernia.7 Precipitating factors in the 
present study was chronic cough (34%) that increases intra-
abdominal pressure and development of  hernia. urinary 
obstruction BPH (30%).

Under spinal anesthesia in 469 (93.8%) cases and under 
local anesthesia in 31 (6.2%) cases was operated. However, 
one study suggests no major difference of  using any 
anesthesia and patients should be offered a choice of  
anesthesia.6 Mean operative time in Meshplasty was 45 min 
(35-75) and for herniorraphy was 35 min (30-65) and Mean 
hospital stays of  in both methods were 4-5 days which 
was obviously insignificant. We have compared our post-
operative complication with Harjai’s series of  216 cases. 
In our series, we found that scrotal swellings in 16.46% 
and wound infection in 10.26% cases are most common 

Table 5: Type of complication
Type of Case Meshplasty Herniorraphy Total cases
Number of cases 420 80 500
Erythema 24 (5.71) 3 (3.75) 27 (5.40)
Seroma 49 (11.66) 4 (5.00) 53 (10.60)
Hematoma 7 (1.66) 2 (2.50) 9 (1.80)
Scrotal swelling 71 (16.90) 13 (16.25) 84 (16.80)
Wound infection 50 (11.90) 6 (7.50) 56 (11.20)
Urine retension 27 (6.42) 3 (3.75) 30 (6.00)
Recurrence 6 (1.42) 2 (2.50) 8 (1.60)
Funiculitis 26 (6.19) 6 (7.50) 32 (6.40)
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variable amounts of  other types of  collagen constitute 
fibrosis.1 It occurs when the synthesis of  new collagen by 
myofibroblasts exceeds the rate at which it is degraded, such 
that the total amount of  collagen increases over time.2 This 
leads to restricted mouth opening and burning sensation 
of  the oral mucosa aggravated by spicy food. However, a 
more serious complication is the risk of  developing oral 
malignancy that may be as high as 3-7.6%. Most important 
aspect of  treatment is cessation of  habit of  chewing 
betel quid, areca nut, other local irritants, spicy and hot 
food, alcohol intake and smoking. Various modalities of  
treatment ranging from conservative treatment to surgical 
procedures have been attempted. Intra-lesional injections 
of  steroids has been used in its treatment since quite long 
as a drug of  choice.

Other medical therapy include injection of  placental 
extract, hyaluronidase, trypsin, collagenase, intralesional 
interferon-γ, oral zinc and pentoxiphylline. But there has 

INTRODUCTION

Oral submucous fibrosis (OSMF) is a chronic, debilitating, 
premalignant condition affecting all ages and both sexes 
in the Indian subcontinent. Although thought to be 
multifactorial, various risk factors like areca nut chewing, 
chilli consumption, nutritional deficiency states, genetic 
susceptibility and collagen disorders have been suggested. 
It is a chronic condition characterised by mucosal rigidity 
of  varying intensity due to fibro-elastic transformation of  
juxta-epithelial layer. Predominantly Type I collagen with 
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Abstract 
Introduction: Oral submucous fibrosis (OSMF) is a premalignant condition with rising incidence due to increase in addictive 
habits like arecanut and tobacco chewing. Various treatment modalities have been tried including steroid injections though new 
interest in use of natural plant pigments like lycopene has occurred.

Aim: The aim was to compare the efficacy of intralesional steroid injection with oral lycopene in the treatment of OSMF.

Methodology: A randomized prospective study of 75 patients of OSMF who were divided into three groups of 25 each. Group A 
patients received weekly intralesional triamcinolone (40 mg/ml) injections, Group B received oral lycopene 6 mg daily, and 
Group C received both weekly steroid injection and oral lycopene for 2 months respectively. Mouth opening as inter‑incisor 
distance (mm) and burning sensation in the mouth using visual analog scale were recorded weekly.

Results: Mouth opening values for the patients showed a mean increase of 6.56 mm, 3.04 mm and 7.56 mm in Groups A, B 
and C, respectively. Lycopene showed an early reduction in the burning sensation with a mean score of 4.8 in group B by the 
1st week itself which was highly significant (P < 0.001).

Conclusion: Lycopene can be used as a first‑line drug in the management of OSMF or even as an adjuvant with steroids 
giving excellent results.

Key words: Lycopene, Mouth opening, Oral submucous fibrosis, Steroid, Triamcinolone
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been new interest in use of  natural pigments in plants like 
lycopene, found to reverse the pathogenesis of  OSMF.3

Carotenoids have been known to decrease the incidence 
of  oral premalignant lesions and cancer.4 Lycopene is a 
carotenoid in tomatoes (0.9-4.2 mg per 100 g) having high 
singlet oxygen quenching property.5 It has several potent 
anti-carcinogenic and anti-oxidant properties and has 
demonstrated profound benefits in precancerous lesions 
such as leukoplakia and OSMF. It has also shown benefits 
in cancers of  the prostrate, pancreas and oesophagus.6

Lycopene has been found to inhibit hepatic fibrosis in 
rats as well as human fibroblast in vitro, and hence tried in 
treatment of  OSMF.

MATERIALS AND METHODS

This was a clinical prospective study conducted 
between July 2011 and July 2013 in otorhinolaryngology 
department of  Jagadguru Jayadeva Murugarajendra medical 
college. 75 consecutive patients of  clinical OSMF aged 
between 18 years and 55 years were inducted into the study. 
Detailed history including symptoms, habits of  areca nut 
chew, gutkha, pan masala, smoking, alcohol intake was 
taken. General and ENT examination were performed. 
Patients with systemic diseases, active oral infections and 
mouth opening grades 3 and above according to clinical 
staging by Ranganathan et al. were excluded.

All patients were properly explained about the study and 
their written consent was taken. The study was cleared by 
the hospital ethical board. The cases were randomly divided 
into three groups subsequently. Group A patients received 
intra-lesional triamcinolone injections (40 mg/ml) once 
weekly, Group B patients received 6 mg oral lycopene daily in 
divided doses and Group C received weekly steroid injections 
along with daily oral lycopene tablets combined for a total 
duration of  2 months each. The main parameters assessed 
were improvements in mouth opening as inter-incisor 
distance in mm and burning sensation by visual analog scale 
(VAS) from 1 to 10. The two parameters were recorded 
weekly for 2 months. One-way ANOVA followed by post hoc 
Tukey’s test for group-wise comparisons were used.

RESULTS

Seventy-five patients participated in our study (25 in each 
Group A, B and C) aging between 18 years and 55 years with 
a mean age of  28.6 years. In group A, 33.3% were males 
and 66.6% were females. In Group B, 55.5% were males 
and 44.4% were females and in Group C, 52% were males 
and 48% were females. Trismus was the most common 

symptom, followed by burning sensation in the mouth on 
eating spicy food, dryness of  mouth and ulceration. The 
average baseline mouth opening in Groups A, B and C 
were 25.84 mm, 23.76 mm and 23.08 mm, respectively. The 
inter-incisor distance at the end of  the study was 32.4 mm, 
26.8 mm and 30.64 mm in Groups A, B and C with mean 
increase in mouth opening of  6.56 mm, 3.04 mm and 
7.56 mm respectively as shown in Table 1 and Graph 1.

The average baseline VAS score of  burning sensation in all 
the three groups was 10 at the beginning of  the study. The 
score at end of  study were 1, 0 and 0 in Groups A, B and C 
with a mean decrease in burning sensation of  9, 9.8 and 9.8 
respectively over the study period as shown in Table 2 
and Graph 2. Lycopene showed an early reduction in the 
burning sensation with a mean score of  4.8 in Group B 
by 1st week itself  which was highly significant (P < 0.001). 
There were no local or systemic side effects due to the 
treatment in any of  the groups.

DISCUSSION

OSMF was defined by Schwartz as ‘a chronic disease 
affecting any part of  the oral cavity and sometimes the 
pharynx, associated with juxta-epithelial inflammatory 
reaction followed by a fibro-elastic change of  the lamina 
propria leading to stiffness of  oral mucosa and causing 
trismus. Although various risk factors are implicated, most 
important factor is areca nut chewing in various forms such 
as gutkha, pan masala etc. The active ingredients in areca 

Graph 1: Increase in mouth opening (baseline-8 week)

Graph 2: Decrease in burning sensation (baseline-week8)
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nut include arecoline, arecaidine and tannins which stimulate 
fibroblast proliferation and dysregulate collagen synthesis. 
Intra-lesional steroids benefit by immunosuppression and 
inhibition of  fibroblast proliferation and collagen synthesis.7

Among the steroids, triamcinolone acetonide was selected 
for the study as it has better local potency, longer duration 
of  action and lesser systemic side effects.8 Lycopene is a 
40 carbon acyclic carotenoid containing 11 conjugated double 
bonds, with a molecular mass of  536. It has anti-oxidant, 
anti-fibroblast and anti-carcinogenic properties.9 In our study, 
there was a significant difference in improvement of  mouth 
opening between Groups A and B, with steroid showing 
better improvement in mouth opening. The effect of  steroid 
injection in improvement of  mouth opening is comparable to 
the study by Ameer et al.10 However, maximum improvement 
in mouth opening and decrease in burning sensation was 
recorded in the group C where a combination of  steroid and 
lycopene were given to the patients. A possible explanation 
could be increased blood perfusion due to lycopene which 
increased the local bioavailability of  steroid in the fibrotic 
buccal mucosa. Definite reduction in the burning sensation 
and an increase in the mouth opening were noted with oral 
lycopene in the study by Kumar et al.11 Bhagavan et al. also 
found encouraging results with lycopene therapy and added 
that long term maintenance therapy may be needed to have 
an impact on oral cavity cancer incidence.12

CONCLUSION

Combination of  intra-lesional steroid injection and oral 
lycopene therapy has great benefits in alleviating the 

symptoms of  OSMF patients and can be tried out as a first-
line treatment in selected patients suffering from the disease.
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Table 1: Improvement in mouth opening (mm)
Group Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
A 25.84 27.04 27.76 28.84 29.68 30.36 31.6 32.4 32.4 
B 23.76 23.88 24.24 24.64 25 25.52 26.04 26.52 26.8 
C 23.08 24.56 25.44 26.92 27.8 28.6 29.92 30.56 30.64 

Table 2: Improvement in burning sensation (VAS score)
Group Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
A 10 7.2 6.1 5.2 4.5 3.7 2.7 2.1 1.0 
B 10 4.8 2.4 1.5 0.9 0.5 0.2 0.2 0.2 
C 10 5.6 4.0 2.4 1.8 1.0 0.4 0.2 0.2 
VAS: Visual analog scale
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anti-emetic, anti-sialogogue, anti-anxiety properties. Should 
not impair cardiovascular stability or depress respiration.1

Clonidine is a mixed alpha-1 and alpha-2 adrenoceptor 
agonist with a predominant alpha-2 action (alpha-2:alpha-1 
= 220:1) which is mainly used as an anti-hypertensive agent, 
but has many properties of  an ideal premedicant and also 
has beneficial effects by blunting hemodynamics response 
to laryngoscopy and intubation.2,3

Laryngoscopy and intubation is a noxious stimulus which 
provokes a sympathoadrenal response. Characterized by 
rise in arterial blood pressure (BP) and pulse rate which is 
attenuated by clonidine. This study was undertaken to evaluate 

INTRODUCTION

Pre-anesthetic medication forms, an integral part of  
anesthetic management and universally administered before 
any anesthesia. The ideal premedicant should be effective 
and pleasant to be taken orally; have sedative, analgesic and 

Original  Article

Abstract
Introduction: Premedication is used to provide sedation and anxiolysis and to enhance the quality of induction; maintenance 
and recovery from anesthesia. The ideal pre‑medicant should be orally effective has sedative; analgesic, anti‑anxiety, anti‑
sialagogue and anti‑emetic properties. And maintain cardiovascular stability and normal respirations.

Objectives: To evaluate the effectiveness of oral clonidine as a preanesthetic medicant and as a drug, to attenuate the 
hemodynamic responses associated with laryngoscopy and endotracheal intubation.

Materials and Methods: Study was performed on 100 patients of the age group 18‑65 years in whom 4 µg/kg body weight of oral 
clonidine (max 0.2 mg) was administered 90 min prior to induction of anesthesia. Degree of sedation, anxiolysis, antisialagogue 
effect and changes in heart rate, systolic blood pressure (BP), diastolic BP, mean arterial pressure and electrocardiogram 
changes before and after premedication with oral clonidine was noted. Descriptive statistical analysis was done using statistical 
software namely SPSS 15.0, Stata 8.0, MedCalc 9.0.1 and Systat 11.0 were used for the analysis of the data and Microsoft 
word and Excel are used to generate graphs, and tables.

Results: Clonidine produced significant sedation with a P <0.05, before premedication 61% of patients had anxiety score 
of 1 and 27% had a Score of 2 and after premedication 77% had a Score of zero and 19% had Score 1, which is significant 
anxiolysis. The association that is observed between clonidine as anti‑sialogogue is mildly significant statistically. Premedication 
with clonidine produced decrease in pulse rate, decrease in systolic, diastolic and mean arterial pressure was highly significant 
statistically P < 0.001. These values remained lower than the basal value after 1 min up to 5 min after intubation.

Conclusion: The premedication with oral clonidine produces significant sedation, anxiolysis, mild anti‑sialagogue effect and 
hemodynamic stability during laryngoscopy and endotracheal intubation with no adverse effects. Thus, oral clonidine may be 
used as an ideal pre-anesthetic medication.
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the effectiveness of  oral clonidine as a preanesthetic medicant 
and as also a drug to attenuate the hemodynamic responses 
associated with laryngoscopy and endotracheal intubation.4

MATERIALS AND METHODS

Totally 100 patients of  both sexes between 18 and 65 years 
scheduled for various elective surgeries under general 
anesthesia will be taken in the study after ethical clearance, 
and informed consent will be taken from the patients. 
Patients with central nervous system disorders (upper 
motor neuron lesions, lower motor neuron lesions) and 
patients taking drug treatments known to affect heart rate 
(HR), BP or hormonal stress responses were excluded.

All patients scheduled for the study are kept nil by mouth, 
and neither premedicated the previous night nor on the 
morning of  surgery. Tablet clonidine 4 µg/kg body weight 
(maximum 0.2 mg) is given 90 min prior to induction of  
anesthesia with sips of  water. No anticholinergic drug 
was given either before or at the time of  induction of  
anesthesia. Assessment done just before and 90 min after 
administration of  the drug. Assessment of  degree of  
sedation is evaluated by Sedation score (0 - Patient awake 
and talkative, 1 - Patients awake but not communicative, 
2 - Patients drowsy, quiet and easily arousable, 3 - Patient 
asleep). Assessment of  degree of  anxiolysis and dryness 
of  tongue is evaluated by anxiety scoring (0 - Patient quiet 
and comfortable, 1 - Patient uneasy, 2 - Patient worried and 
anxious, 3 - Patient very worried or very upset, 4 - Patient 
frightened or terrified) status of  tongue: Moist/dry.

Baseline HR, BP (systolic and diastolic and mean arterial 
pressure) and electrocardiogram (ECG) recorded by 
non-invasive monitor (Datex) in preanesthetic room. On 
arrival in OT, an intravenous (IV) line with appropriate 
fluid is started. General anesthesia was induced by injection 
of  thiopentone 2.5%, 4-6 mg/kg body weight followed 
by injection succinylcholine 2 mg/kg body weight is given 
intravenously. Once there is cessation of  fasiculation 
induced by succinylcholine, laryngoscopy is performed and 
appropriate size endotracheal tube is passed.

During laryngoscopy, and intubation HR, BP (systolic, 
diastolic and mean arterial pressure) with continuous ECG 
recording done at a time interval of  1 min continuously 
for 5 min thereafter. Any patient who strained or took 
more than 15 s for intubation or required second attempt 
to laryngoscopy and intubation were excluded from the 
study. Anesthesia was maintained with O2 and N2O only 
(without narcotic and inhalation agent) up to 5 min after 
endotracheal intubation. After 5 min of  monitoring, 
NDMR (injection atracurium) and inhalation anesthetic 

(halothane) were supplemented uniformly to all the 
cases. After completion of  surgery, NDMR antagonized 
by neostigmine and glycopyrolate. Once the patient 
satisfied extubation criteria – extubation done and shifted 
to recovery room. Drugs like injection atropine and 
injection ephedrine diluted and loaded, kept ready in case 
of  the patient developed complications like bradycardia 
or hypotension during the study. Any complications like 
undesirable effect or rebound phenomenon or untoward 
hemodynamic event is noted and treated.

RESULTS

In our study, maximum patients were in the age group of  31-
40 years followed by 41-50 years (mean ± standard deviation 
of  41.04 ± 12.61). Before premedication all 100 patients 
were of  sedation Score 0 and after premedication 45% had 
Score 0, 50% had Score 1, 3% had Score 2 and 2% had Score 
3 showing a statistically significant sedation with clonidine 
premedication, P < 0.05 (Table 1).

Before premedication 61% of  patients had anxiety Score 
of  1 and 27% had a Score of  2 and after premedication 
77% had a score of  zero and 19% had Score 1. P <0.001 
thereby concluding that premedication with clonidine had 
very significant antianxiety effect (Table 2).

Before premedication 99% of  patients had moist tongue 
and 1% dry tongue. But after premedication with clonidine 
71% remained to have moist tongue and 29% had dry 
tongue. This shows that though there is anti-sialagogue 
effect, it is not very significant.

From the Tables 3 and 4, it can be concluded that after 
premedication with clonidine, the decrease in the pulse 
rate is statistically highly significant. However, the rise in 
pulse rate during laryngoscopy and endotracheal intubation 
from basal value is not significant clinically though some 
significance is seen statistically. After 1 min of  intubation 
pulse rate returned to basal value and remained lower than 
the basal value up to 5 min of  intubation.

After premedication with clonidine there is decrease in 
systolic, diastolic and mean arterial pressure (Figures 1-4). 



Brinda, et al.: To Evaluate the Effectiveness of Oral Tablet Clonidine as a Premedicant Drug: A Prospective Study of 100 Cases

25 International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

But, the rise in systolic, diastolic and mean arterial pressure 
during laryngoscopy and endotracheal intubation from basal 
value is not significant clinically though some significance 
is seen statistically. These values remained lower than the 
basal value up to 5 min of  intubation.

DISCUSSION

The alpha-2 agonists are assuming greater importance as 
anesthetic adjuvant and analgesics. Their primary effect 
is sympatholytic. They reduce peripheral noradrenaline 
release by stimulation of  prejunctional alpha-2 inhibitory 
adrenoceptors. They inhibit central neural transmission in 
the dorsal horn by presynaptic and postsynaptic mechanisms 
and directly in spinal pre-ganglionic sympathetic nerves. 
Traditionally, they have been used as antihypertensive 
drugs, but doses based on sedative, anxiolytic, and analgesic 
properties are being developed.

Clonidine hydrochloride is an imidazole derivative. It was 
synthesized in early 1960’s; as a derivative of  the known 
alpha sympathomimetic drug naphazoline and talazonine. It 
was originally developed as a nasal vasoconstrictor. During 
clinical trial it was found to cause hypotension; sedation and 
bradycardia. It was introduced as an antihypertensive first 
in Europe in 1966 and subsequently in the United States of  
America. It was the first antihypertensive known to act on 
the central nervous system. Clonidine is chemically 2[(2-6 
dichlorophenyl) Imino] imidozoline monohydrochloride.

Table 1: Sedation scoring
Sedation score Sedation score Mean±SD

0 1 2 3
Before premedication 0 0 0 0 -
After premedication (%) 45 (45) 50 (50) 3 (3) 2 (2) 0.74±0.58
Inference Sedation score is significantly increased 

after pre medications with P<0.05
SD: Standard deviation

Table 2: Anxiety scoring
Anxiety 
score

Anxiety score (%) Mean±SD
0 1 2 3 4

Before 
premedication

10 (10.0) 61 (61.0) 27 (27.0) 2 (2.0) 0 1.21±0.64

After 
premedication

77 (77.0) 19 (19.0) 4 (4.0) 0 0 0.27±0.52

Inference Anxiety score is significantly reduced after pre 
medications with P<0.001

Table 3: Mean values of heart rate, systolic, diastolic and mean arterial pressure at various intervals
Events HR SBP (mm Hg) DBP (mm Hg) MAP (mm Hg)
Before premedication 80.29±6.69 127.34±9.27 81.04±5.71 96.47±6.37
After premedication 74.39±6.67 119.66±9.07 73.82±5.91 89.09±6.43
Laryngoscopy and endotracheal intubation

I0 min 87.58±7.07 128.17±7.79 82.12±5.21 97.04±6.28
I1 min 80.87±6.44 125.47±7.94 79.53±5.07 94.46±6.32
I2 min 79.03±6.14 122.59±7.79 77.13±5.18 91.79±6.16
I3 min 77.42±6.29 119.33±7.76 74.38±5.21 88.97±6.23
I4 min 75.76±6.05 116.38±7.59 71.52±5.32 86.06±6.15
I5 min 73.89±6.11 113.26±7.61 68.43±5.27 83.07±6.02

% change from basal value
Before premedication- After premedication −7.3% −6.1% −8.9% −7.7%
Before premedication - I0 min +9.1% +0.6% +1.3% +0.6%
Before premedication - I1 min +0.8% −1.5% −1.9% −2.1%
Before premedication - I2 min −1.5% −3.7% −4.8% −4.9%
Before premedication - I3 min −3.5% −6.3% −8.2% −7.8%
Before premedication - I4 min −5.6% −8.6% 11.7% −10.8%
Before premedication - I5 min −7.9% −11.1% −15.6% −13.9%

MAP: Mean arterial pressure, HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure

Table 4: Statistical significance
Significance

Before premedication - After pre med t=18.02; P<0.001** t=22.88; P<0.001** t=26.52; P<0.001** t=28.89; P<0.001**
Before premedication - I0 min t=34.47; P<0.001** t=1.25; P=0.212 t=1.52; P=0.108 t=0.86; P=0.390
Before premedication - I1 min t=2.80; P<0.001** t=2.74; P=0.007 t=2.46; P=0.016* t=3.03; P=0.003**
Before premedication - I2 min t=5.68; P<0.001** t=6.68; P<0.001** t=6.16; P<0.001** t=7.27; P<0.001**
Before premedication - I3 min t=10.57; P<0.001** t=11.90; P<0.001** t=10.50; P<0.001** t=11.391; P<0.001**
Before premedication - I4 min t=16.13; P<0.001** t=15.70; P<0.001** t=14.95; P<0.001** t=15.79; P<0.001**
Before premedication - I5 min t=21.13; P<0.001** t=19.47; P<0.001** t=20.37; P<0.001** t=20.50; P<0.001**
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Alpha-2 adrenergic receptors are G proteins, when 
activated to inhibit adenylate cyclase. The result in decrease 
in accumulation of  cyclic adenosine monophosphate 
(AMP) attenuates the stimulation of  cyclic AMP dependent 
protein kinase. And hence the phosphorylation of  
target regulatory proteins. Efflux of  potassium through 
an activated channel can hyper polarize the exitable 
membrane and provide an effective means of  suppressing 
neuronal firing. Alpha-2 adrenoreceptor stimulation also 
suppresses calcium entry into nerve terminals which may be 
responsible for its inhibitory effect on secretion of  neuro 
transmitters. Alpha-2 adrenergic agonists produce clinical 
effects by binding to alpha-2 receptors of  which there are 
three subtypes: alpha-2a, alpha-2b and alpha-2c. Alpha-2a 
receptors mediate sedation, analgesia and sympatholysis. 
Alpha-2h receptors mediate vasoconstriction and possibly 
anti-shivering mechanisms. The startle response reflects 
activation of  alpha-2c receptors.5

Clonidine is rapidly and almost completely absorbed from 
gastro intestinal tract. After oral intake, onset of  action starts 
within 30-60 min and peak plasma concentration is reached 
within 60-90 min. The elimination half-life ranges from 6 to 
24 h with a mean of  about 12 h. Clonidine is metabolized 
mainly by the liver to produce P-hydroxy clonidine which 
subsequently undergoes glucorenidation to produce 
0-glucoronide and is excreted in urine. 40-60% of  an orally 
administered dose is excreted unchanged in urine within 24 h.

Effects of Clonidine on Different Systems
There is no pre junctional alpha-2 receptor in the 
myocardium. Hence a direct effect on heart is unlikely. It 
causes hypotension due to centrally mediated reduction in 
sympathetic flow. Clonidine exerts vagomimetic effect on 
heart by stimulating nucleus tractus solitarious which can 
be attenuated completely by highly selective muscarinic 
M2 receptor antagonists. It can cause bradycardia and 
reduction in cardiac output without affecting the cardiac 
contractility and peripheral vascular resistance. Clonidine 
effectively inhibits the firing rate of  locus ceruleus which 
mediates the normal response; and exerts its hypotensive 
action by a net reduction in central sympathetic outflow. 
The alpha-2 agonists hyperpolarize and depress the locus 
cerusleus through potassium channel and markedly reduce 
the nor adrenaline concentration. It causes vasodilatation 
by its release of  endothelium derived relaxing factors.

Alpha-2 receptors are found densely in the pontine locus 
coeruleus, which is an important source of  sympathetic 
nervous system innervations. The sedative effects evoked 
by alpha-2 agonists most likely reflect inhibition of  this 
nucleus. Clonidine causes dose related sedation, in small 
doses it causes anxiolysis almost comparable to that of  
seen with benzodiazepines. It has a powerful analgesic 
action both at supra spinal and spinal levels. Its potency 
is enhanced synergistically by opiods, acting through 
independent receptors. Clonidine by its action on alpha-2 
receptors reduces the anesthetic requirements. It reduces 
the minimum alveolar concentration of  halothane and 
isoflurane.

Clonidine is devoid of  respiratory depressant action 
and lacks the negative effects on cognition, memory 
and behavior as seen with midazolam. Thus it may be 
substituted for premedication.6,7 It does not potentiate the 
respiratory depression caused by opioids.

Clonidine inhibits the centrally mediated sympathoadrenal 
outflow as seen by the decreased levels of  catecholamines 
in circulation and decreased level of  metabolites in urine.

Clonidine has a prominent antisialogogue effect by a 
direct action. While activation of  prejunctional alpha-2 
adrenoreceptors inhibit the vagally mediated release of  
gastric acid from the parietal cells and also reduces the 
gastric motility. It does not alter the gastric pH significantly.

The most commonly seen adverse effects are dry mouth, 
drowsiness, hypotension and bradycardia, if  large doses are 
used. Withdrawal phenomenon is reported after chronic 
clonidine treatment. There is no evidence of  sympathetic 
over reactivity after single dose therapy. It probably takes 
about 6 days of  continuous therapy to produce adaptive 
changes. In single dose perianesthetic therapy such rebound 
phenomenon are not seen. The hypertensive rebound, if  
occurs is effectively treated with labetalol.8-12

Several studies have shown the efficacy of  clonidine as 
a premedicant and also to suppress the hemodynamic 
responses to intubation.

A K Das, studied clinical efficacy of  oral clonidine as 
preanesthetic medicant and found that the central action 
of  clonidine reduces sympathetic outflow and produces 
sedation, anxiolysis and smooth induction of  anesthesia. 
It also reduces salivation, sleep dose of  IV anesthetics, 
requirements of  inhalation anesthetics and post-operative 
shivering moreover it provides cardiovascular stability.13

Nishikawa studied the effects of  oral clonidine on the 
hemodynamic changes associated with laryngoscopy 
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and endotracheal intubation. They observed that when 
clonidine was given in a dose of  5 µg/kg orally, the increase 
in mean BP was significantly smaller as compared to that 
in the control group.3

Sympathoadrenal activation associated with laryngoscopy 
and endotracheal intubation cause rise in arterial BP and 
tachycardia. Carabine et al. suggested that cardiovascular 
responses by short lasting laryngoscopies can be attenuated 
with very low doses of  oral clonidine.14

Study conducted by Orko et al. to evaluate the effect of  
clonidine on hemodynamic responses to endotracheal 
tube intubation and on gastric acidity found that the 
means of  the systolic and diastolic arterial pressures just 
before and immediately after tracheal intubation were 
lower in the clonidine group (P < 0.001). The maximal 
increase in HR at intubation was lower in the clonidine 
group (P < 0.01).15

Study done to evaluate the effect of  clonidine as 
preanesthetic medication by Wright et al.,16 found that 

clonidine produced a significant reduction in anxiety 
(P  < 0.05) and sedation. Tachycardia in response to 
intubation was attenuated by clonidine (P < 0.05).

Study done to evaluate the low-dose oral clonidine as 
premedication before intraocular surgery in retrobulbar 
anesthesia by Weindler et al.17 found that after clonidine 
86% of  the patients showed sedation. Clonidine produced 
effective anxiolysis before the operation (P < 0.01).

By the present study conducted, it can be concluded that 
tab clonidine can be used as an effective premedicant drug 
as it produces good sedation, anxiolysis and also blunts the 
cardiovascular response to laryngoscopy and intubation 
significantly. However the antisialogogue effect is not 
significant in our dosage.
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the emergency, because of  time-consuming laboratory 
examinations. Furthermore, requesting advanced tests and 
imaging for non-complicated renal colic in the emergency 
may not be cost-effective. Simple ultrasonography (USG) in 
emergency has a high yield. The incidence of  renal disease 
appears to be gradually increasing hence the present study 
was taken up. 12% of  men and 5% of  women will suffer 
from renal stones by the age of  70 years. Patients with a 
history of  stones have 50% risk of  developing another 
stone within 5-10 years.2

Aims and Objectives
To determine the clinical spectrum of  flank pain and its 
association with urolithiasis. To find appropriate diagnostic 
modality for flank pain to exclude extra urinary causes 
requiring emergency interventions.

INTRODUCTION

Flank pain is one of  the most painful and it is one of  
the most common presentation in surgical outpatient 
department (OPD) inpatient of  pain abdomen, its incidence 
has increased considerably during 20th century.1 It is 
estimated that approximately 12% of  the population will 
have a renal stone at some point in their lives. Management 
of  patients suspected for renal colic is often delayed in 
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Abstract
Introduction: Flank pain is one of the most painful and it is one of the most common presentation in surgical outpatient 
department (OPD) inpatient of pain abdomen, its incidence has increased considerably during century Management of patients 
suspected for renal colic is often delayed in the emergency, because of time consuming laboratory examinations.

Aims and Objectives: The aim was to determine the clinical spectrum of flank pain and its association with urolithiasis, to find 
appropriate diagnostic modality for flank pain to exclude extra urinary causes requiring emergency interventions.

Methodology: A total of hundred patients of flank pain were studied prospectively. Patients are suffering from flank pain, coming 
to the OPD of general surgery, Orthopedics and obstetrics and gynecology over a period 12 months.

Result: 54 patients presented with renal pathology in hundred patients of flank pain out of which 47 had urolithiasis and seven 
had renal problems such as renal abscess, renal tuberculosis and pelvic‑ureteric junction obstruction. By chi‑square test 
application, statistically highly significant association (P = 0.0000) was seen between flank pain and urolithiasis. Main renal 
pathology causing flank pain was renal calculi 47% in my study. Among the urinary complaints most common complaints were of 
burning micturition. In my study second most common cause of flank pain, was spinal pathology 32%. X‑ray showed a sensitivity 
of 83% in diagnosing urolithiasis in patients of flank pain. Ultrasonography showed a sensitivity of 91% in diagnosing urolithiasis 
while intravenous urogram was sensitive in 100% cases. Computed tomography was shown to have a sensitivity of 94-100%.

Conclusion: Urolithiasis constituted maximum number of flank pain patients, most patients presented with burning micturition 
which shows the presence of infection. Second most common cause of flank pain was spinal pathology while other pathology 
like related with abdominal, ovarian and other also contributes in few patients.
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To find out the sensitivity of  different diagnostic procedure 
for cause of  flank pain.

To find out the specificity of  different investigations in 
cause of  flank pain.

METHODOLOGY

Inclusion criteria: All patients of  flank pain were included 
in the study.

Exclusion criteria:
1) Patients of  trauma.
2)  Patients operated for renal diseases.

A total of  hundred patients of  flank pain were studied 
prospectively.

Study Design: A hospital-based study, Follow Up study.

Study Area: Patients attending Surgery, Orthopedics and 
Gynae OPD.

Study Period: For the period of  1 year.

Study Subjects: Patients with flank pain.

Selection of  study subjects: All the patients suffering 
from flank pain, coming to the OPD of  general surgery, 
Orthopedics and obstetrics and gynecology over a period 
12 months.

OBSERVATIONS AND RESULTS

Among the radiology modalities X-ray shows the sensitivity 
of  83% and specificity is 100% USG had 91% sensitivity 
and intravenous urography (IVU) 100% sensitivity in 
diagnosing urolithiasis.

By chi-square test application, statistically high significant 
association was seen between flank pain and urolithiasis.

Fifty-four patients presented with renal pathology in hundred 
patients of  flank pain out of  which 47 had urolithiasis and 7 
had renal problems such as renal abscess, renal tuberculosis 
and pelvic-ureteric junction obstruction (Table 1).

A total of  100 patients of  flank pain were studied 
prospectively. Flank pain is more common in male patients 
(59%). Most common urinary complaints in patients of  
flank pain was burning micturition 70.9%, followed by 
gross hematuria (12.7%) in patients of  flank pain. Renal 
Pathology was most common cause of  flank pain 54%, 

followed by spinal causes 32%. Urolithiasis was most 
common cause of  flank pain in the study, 47% patient had 
urolithiasis as a cause of  flank pain with a P = 0.000000. 
Second common cause of  flank pain was spinal pathology. 
Spinal cord compression and degenerative diseases of  the 
spine were most common among spinal pathology. Other 
less common causes of  flank pain include, ovarian diseases 
and pelvic inflammatory diseases which were seen in few 
female patients of  flank pain. And also acute appendicitis 
and psoas abscess were found in few patients of  flank pain. 
X-ray showed a sensitivity of  83% in diagnosing urolithiasis 
in patients of  flank pain. USG showed a sensitivity of  
91% in diagnosing urolithiasis while Intravenous urogram 
was sensitive in 100% cases. In my study X-ray kidneys, 
ureters, bladder (KUB) after bowel preparation was used 
as primary radiological modality to diagnose urolithiasis 
in patients of  flank pain. X-ray KUB helped in making 
diagnosis of  83% patients of  calculi, which is much higher 
as compared to recent studies which shows a sensitivity 
of  only 77%. Therefore, in this study X-ray KUB is an 
important modality for diagnosing cause of  flank pain on 
OPD basis. USG KUB region was done in patients with 
flank pain where renal calculi was strongly suspected which 
shows a sensitivity of  91%. Middleton et al. showed that US 
has a sensitivity of  96% for renal calculi and a sensitivity 
of  nearly 100% when calculi are larger than 5 mm. IVU 
was also done in patients with flank pain which shows a 
sensitivity of  100% for diagnosing. In studies comparing 
non-enhanced computed tomography (CT) with IVU, CT 
was shown to have a sensitivity of  94-100% and a specificity 
of  92-100%, while IVU was shown to have a sensitivity 
of  64-97% and a specificity of  92-94%. CT scan helps to 
diagnose flank pain in a better way but the cost factor is 
confounding factor in developing countries (Tables 2-4).

DISCUSSION

As urolithiasis constituted maximum number of  flank pain 
patients, Pearle et al. also observed renal disease typically 
affects adult men more commonly than adult women has 
been attributed to the protective effect of  estrogen against 
stone formation in premenopausal women.3 Most common 
associated complaints in patients of  flank pain were fever 
50% of  patients. Urolithiasis has a strong association with 

Table 1: Pathology in patients of flank pain (n=100)
Pathology Number of patients
Renal 54
Spinal 32
Ovarian 3
Abdominal 1
Others 10
Total 100
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infection. About 10-15% of  renal calculi are associated 
with urinary tract infection and main bacteria isolated 
Escherichia coli (32%) followed by Pseudomonas (22%).1 
In my study flank pain patients urinary complaints was a 
common association, most patients presented with burning 
micturition 39 patients, burning micturation shows presence 
of  infection, Hizbullah et al. also shows infection in 19% 
of  patients of  renal calculi.1 Main renal pathology causing 
flank pain was renal calculi 47% in my study. In my study 
X-ray KUB after bowel preparation was used as primary 
radiological modality to diagnose urolithiasis in patients 
of  flank pain, X-ray KUB helped in making diagnosis of  
83% patients of  calculi, which is much higher as compared 
to recent studies which shows a sensitivity of  only 77%. 
Therefore in this study X-ray KUB is an important modality 
for diagnosing cause of  flank on OPD basis.

USG KUB region was done in patients with flank pain 
where renal calculi was strongly suspected, which shows a 
sensitivity of  91%. Middleton et al. showed that US has a 
sensitivity of  96% for renal calculi and a sensitivity of  nearly 
100% when calculi are larger than 5 mm. IVU was also done 
in patients with flank pain which shows a sensitivity of  
100% for diagnosing urolithiasis as an etiological factor for 
flank pain, it also helped to access renal function. In studies 
comparing non-enhanced CT with IVU, CT was shown to 
have a sensitivity of  94-100% and a specificity of  92-100%, 
while IVU was shown to have a sensitivity of  64-97% and a 
specificity of  92-94%. CT the scan helps to diagnose flank 
pain in a better way as renal, and extra-renal pathology are 

better visualized, but the cost factor is confounding factor 
in developing countries. In my study, urinary complaints 
were was main associated complaints along with flank pain 
in patients of  urolithiasis, 70% of  patients of  renal calculi 
had urinary complaints. Among the urinary complaints 
most common complaints were of  burning micturition. 
In other studies, urolithiasis was associated with urinary 
complaints in 6% patients. Higher urinary complaints in 
my study may be due to late presentation of  patients in 
the hilly region, leading to development of  renal infection 
and increased urinary complaints in study group.2 In my 
study, microscopic hematuria was present in only 12% 
patients of  urolithiasis. In a study done at Chicago by 
Elaine. Worcester shows that hematuria is always present 
in patient of  urolithiasis, but may be microscopic.4 In my 
study, 7% of  patients had renal cause other than urolithiasis 
as a cause of  flank pain. Most of  them were of  renal abscess 
and renal tuberculosis. In my study second most common 
cause of  flank pain, was spinal pathology 32%. Flank pain 
may also be confused with pain resulting from irritation 
of  the costal nerves, most commonly T10-T12. Such pain 
has a similar distribution from the cost vertebral angle 
across the flank toward the umbilicus. However, the pain 
is not colicky in nature in my study most of  the patients 
of  flank pain were heaving urolithiasis as a cause of  pain, 
47% patients of  flank pain had urolithiasis (P = 0.0000).

Statistically high significant association between flank pain 
and urolithiasis is seen. A study was done by Kartal et al. 
shows a high association between flank pain and urolithiasis 
49% (P = 0.024). Flank pain of  urolithiasis origin has a 
colicky character, with radiation along the course of  ureter.5

CONCLUSION

Urolithiasis constituted maximum number of  flank pain 
patients, most patients presented with burning micturition 
that shows the presence of  infection. Second most common 
cause of  flank pain was spinal pathology while other 
pathology like related with abdominal, ovarian and other also 
contributes in few patients. After proper bowel preparation 
X-ray KUB is still an important modality for diagnosing 
cause of  flank on OPD basis, USG shows high sensitivity in 
differential diagnosis of  flank pain beside urolithiasis as far 
as IVU is concerned shows 100% sensitivity in diagnosing 
urolithiasis along with renal function while CT scan helps 

Table 2: Radiological modality used for diagnosis of urolithiasis (n=47)
Investigations Number of patients Sensitivity (%) Specificity PPV NPV NLR PLR
X-ray 39 83 100 32.7 86.8 1.19 0.84
USG 43 91 100 100 92.98 1.08 0.9
IVU 47 100 100 100  - 0.99 1.01
PPV: Positive predictive value, NPV: Negative predictive value, NLR: Negative likelihood ratio, PLR: Positive likelihood ratio, USG: Ultrasonography, IVU: Intra venous urography

Table 3: Association of urinary symptoms with 
urolithiasis
Symptoms Urolithiasis present Urolithiasis absent
Burning micturition 26 21
Hematuria 4 43
Urgency of micturition 2 45
Chi‑square=43.01, P=0.00000000

Table 4: Renal pathology in patients of flank 
pain (n=54)
Renal pathology Number of patients
Urolithiasis 47
Others 7
Total 54
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to diagnose flank pain in better way as renal and extra renal 
pathology are better visualized.
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is not a serious complication of  anesthesia, but the pain is 
distressing to the patients and can reduce the acceptability 
of  anesthesia. The mechanism by which propofol induces 
pain on injection is not clear, although, number of  different 
interventions have been used to alleviate pain produced by 
IV injection of  propofol,1 by selecting larger veins,1,3-5 but 
the site may be inconvenient. Another popular method of  
modifying the pain is to use a local anesthetic drug. Tramadol 
is a centrally acting weak µ-receptor agonist and inhibits nor-
adrenaline re-uptake likewise promotes serotonin release.6 
Wong and Cheong reported that pretreatment with tramadol 
was as effective as lidocaine in alleviating pain on propofol 
injection.7 Ye et al. demonstrated that ondansetron, a specific 
5-HT antagonist, blocks Na channels in rat brain neurons. 
They also found that ondansetron is 15 times more potent 
than lidocaine in causing numbness when injected under 
the skin.8 Ondansetron has been showed to be an effective 
alternative.9,10 Recently, some studies demonstrated that 
ondansetron is a well-established agent for prevention of  
post-operative nausea and vomiting.11-14 We conducted 

INTRODUCTION

Propofol is an induction agent for short cases, day care 
surgeries and sedation in the intensive care units. It is widely 
accepted as common intravenous (IV) anesthetic drug, used 
for induction and maintenance during general anesthesia 
with rapid onset and short duration of  action. It produces 
a good quality of  anesthesia with rapid recovery. It has got 
the disadvantage of  causing pain or discomfort on injection. 
However, the incidence of  pain following propofol injection 
is seen in almost 70% of  patients, in the absence of  other 
pretreatments.1,2 Pain produced by injection of  IV drugs 
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Abstract
Introduction: Propofol is a popular drug for the induction of anesthesia. It has the disadvantage of causing pain or discomfort 
on injection. Many methods were used to alleviate the pain by using larger veins, and various drugs have been used to nullify 
the pain. We conducted randomized, double‑blind study of injection ondansetron pretreatment to know whether it reduces pain 
produced by propofol injection.

Materials and Methods: 100 American Society of Anaesthesiologists I and II patients posted for minor obstetric procedures 
were randomly divided into two groups and one group receiving injection ondansetron. 4 mg (2 ml) and the second group 
receiving 0.9% saline intravenously. The venous drainage was blocked at mid arm manually. One‑fourth of the total dose of 
propofol was injected over a period of 5 s. Pain scores of 0-3 which correspondence to no pain, mild pain, moderate and severe 
pain were assessed by blind investigator.

Results: Pain was significantly reduced in the ondansetron group with no significant side effects. The results can be compared 
with studies conducted by others.

Conclusions: We concluded that injection of ondansetron 4 mg as pretreatment was effective in alleviating the pain produced 
by propofol injection. Ondansetron has got the added advantage of reducing chances of nausea and vomiting.
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randomized, double-blind study of  injection ondansetron 
pretreatment to know whether it reduces pain produced by 
propofol injection.

MATERIALS AND METHODS

After obtaining clearance from the Ethical Committee 
the study was conducted. 100 American Society of  
Anaesthesiologists I and II grade patients who were 
undergoing minor obstetric procedures like D and C, 
tubectomy under general anesthesia, suction evacuation, 
check curettage, were included in the present study. Patients 
with known hypersensitivity to propofol, ondansetron, 
concomitant use of  analgesic or sedative medication, 
presence of  infection on the dorsum of  the left hand, 
presence of  cardiac conduction defects, epilepsy, and 
use of  antiarrhythmic medications, thin dorsal veins, and 
uncooperative patients were excluded. A written consent was 
taken, and all patients were made aware of  verbal pain score. 
The intensity of  pain was assessed by blind investigator.

The patients were randomly divided into two groups. Group I 
consisted of  50 patient’s received 4 mg of  ondansetron 
injection and Group II having 50 patients received 2 ml 
of  0.9% saline IV. The solutions were prepared by an 
independent anesthesiologist, and the investigator did not 
know the content of  the solution. A 20 gauge cannula 
was placed into the largest vein on the dorsum of  the 
hand after placing the routine monitors include lead II 
electrocardiogram, noninvasive blood pressure and pulse 
oximeter. Tourniquet was closed to the arm above the cannula 
and inflated to 70 mmHg and then drug was injected. After 20 
s, the tourniquet deflated, and one-fourth of  the total dose of  
propofol was injected IV over a period of  10 s. The level of  
pain was categorized into none, mild, moderate and severe15 
(Table 1), which was assessed by blind investigator at 0, 1 and 
2 min and recorded (Tables 2-4). Any adverse effects were also 
noted. Induction of  anesthesia was completed with remaining 
dose of  propofol. The collected data were complied, and 
paired t-test was used to assess variance between pre-operative 
and intraoperative values in the respective groups. Unpaired 
t-test was used to assess the difference between the two 
groups. P < 0.05 was considered as statically significant.

RESULTS

Pain scores at different times were shown in Tables 2-4 
for both groups.

At 0 min the overall difference of  pain in the saline 
group was 94% as compared to 13 (26%) patients in 
the ondansetron group (P < 0.001). No patient in the 
ondansetron group experienced severe pain as compared 

to 26 patients in the saline group (P < 0.001). The number 
of  patients who experienced mild to moderate pain was 
21 (42%) and 13 (26%) in the saline and ondansetron groups, 
respectively. In both groups, no patients experienced pain 
or discomfort during injection of  pretreatment.

At 1 min incidence of  pain, was 96% in the saline group 
as compared to 20% in ondansetron group (P < 0.001). 
In ondansetron Group 2 (4%) patients experienced severe 
pain compared to 31 (62%) patients in the saline group 
(P < 0.001). The number of  patients experienced mild to 
moderate pain was 17 (34%) and 8 (16%) in the saline and 
ondansetron groups respectively.

The overall incidence of  pain in the saline group was 96% 
as compared to 14% in the ondansetron group (P < 0.001). 

Table 2: Pain score
Group Pain score

0 1 2 3
A (n=50) 32 (64) 10 (20) 4 (8) 4 (8)
B (n=50) 16 (32) 5 (10) 14 (28) 15 (30)
P value <0.001 <0.001 <0.001 <0.001
Group A: Received 4 mg ondensetron Group B: Received normal saline

Table 3: Pain score at 1 min
Group Pain score

0 1 2 3
A (n=50) 40 (80) 6 (12) 2 (4) 2 (4)
B (n=50) 2 (4) 5 (10) 12 (24) 31 (62)
P value <0.001 <0.005 <0.001 <0.001
Group A: Received 4 mg ondensetron Group B: Received normal saline

Table 4: Pain score at 2 min
Group Pain score

0 1 2 3
A (n=50) 43 (86) 3 (6) 3 (6) 1 (2)
B (n=50) 2 (4) 5 (10) 22 (44) 21 (42)
P value <0.001 >0.05 <0.001 <0.001
Group A: Received 4 mg ondansetron, Group B: Received normal saline

Table 1: Assessment of pain during injection of 
propofol
Pain 
score

Degree 
of pain

Response

0 None Negative response to questioning
1 Mild Pain reported in response to questioning only, 

without any behavioral signs
2 Moderate Pain reported in response to questioning and 

accompanying by behavioral sign or pain 
reported spontaneously without questioning

3 Severe Strong vocal response or response accompanied 
by facial griming, arm withdrawal or, tears
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One patient in the ondansetron group had severe pain as 
compared to 21 patients in the saline group (P < 0.001). 
Number of  patients experiencing mild to moderate pain 
was 27 (54%) and 6 (12%) in the saline and ondansetron 
groups respectively. After propofol 6 (12%) patients 
in ondansetron group and 13 (26%) in saline group 
had myoclonic movements. No active intervention was 
required. Only in four cases skin rashes were found. There 
were no reactions like hallucinations, delayed recovery and 
dissociated from surroundings in both groups.

DISCUSSION

Propofol is an induction agent for short cases, day care 
surgeries. It is widely accepted common IV anesthetic 
drug, used for induction and maintenance during general 
anesthesia with rapid onset and short duration of  action. It 
produces a good quality of  anesthesia with rapid recovery. 
It has got the disadvantage of  causing pain or discomfort 
on injection. The study reported incidence is 28-90% in 
adults and 28-85% in children. Propofol chemically belongs 
to sterically hindered phenols. Like other phenols, it irritates 
skin, mucous membrane and venous intima and could 
immediately stimulate nociceptors and free nerve endings.9 
On injection of  propofol pain was produced and this is an 
important limitation of  propofol.1 Even though it is not a 
serious side-effect, the acceptance by the patient was not 
good and hence various studies were conducted to reduce 
the severity of  pain. Studies like using larger veins,1 slow 
injection of  propofol and fast running of  IV fluids,1,16 
diluting with 5% glucose or 10% intralipid,5 mixing 
lidocaine in propofol,17 venous occlusion,18 retreating with 
meperidine, tramadol metachlorpropamide,19 alfentanil,20,21 
pentathol,22 cooling saline to 4°C before propofol,23,24 and 
preparation of  skin with nitroglycerine ointment.25 The 
mechanism of  production of  pain following injection of  
propofol is not established. The free fraction of  propofol 
has been blamed for the production of  pain, which can 
be explained by slight delay before pain is experienced.26 
Incidence of  pain on injection of  propofol using dorsal 
hand veins was reported to be 39% as compared to 
3% incidence in the forearm veins,5 whereas injecting 
propofol at 4-5°C results in a decrease in the incidence 
of  pain from 46% to 23%.23 The incidence of  pain was 
reduced in lidocaine pretreatment to 32%.17 Ondansetron 
is commonly used as an antiemetic drug.27 In animal study, 
demonstrated that ondansetron administered intrathecally 
reduces the nociceptive responses of  dorsal horn neurons.28 
Ye et al., showed that ondansetron is about 15 times 
more potent as local anesthetic than lidocaine, and this 
property probably contributes to its antiemetic action. 
Ondansetron also results in numbness when injected under 
the skin.8 Ondansetron has the ability to block sodium 

channels. Peripheral 5-HT3 receptors involve nociceptive 
pathways.8 Ondansetron binds to the opioid µ-receptors 
in humans and exhibit agonist activity.29 As a result of  its 
multifaceted actions as a Na channel blocker, a 5-HT3 
receptor antagonist, and µ-opioid agonist, ondansetron 
may potentially be used to alleviate pain produced by a 
drug similar to propofol.

In our study, we used ondansetron in the dose of  4 mg/kg 
which is much lower than the dose for producing central 
analgesic effect. It seems that the reduction in the pain 
produced by injection of  propofol was the result of  a 
peripheral action, which attenuated the efferent pain 
pathway. This study was designed to know whether the 
low dose of  ondansetron pretreatment could reduce pain 
produced by propofol injection and 1 min was allowed for 
its action to begin.

The incidence of  pain in the present study was also 
comparable to previous studies with reduction of  pain 
from 94% to 26%.

CONCLUSION

We concluded that injection of  ondansetron 4 mg as 
pretreatment was effective in alleviating the pain produced 
by propofol injection. Ondansetron has got the added 
advantage of  reducing chances of  nausea and vomiting.
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CXR is the most convenient, inexpensive, easily accessible 
and a Non-Invasive modality to investigate patients of  
influenza with respiratory involvement. Initial CXR may 
have significance in helping predict clinical outcome, but 
normal initial radiographs cannot exclude unfavorable 
outcome.

A global H1N1 pandemic was declared in June 2009.2 
There have been several small outbreaks of  Swine Flu 
since 2009-2010 major epidemic wave. Maharashtra state 
of  India witnessed the maximum number of  H1N1 cases 
and Pune city was a major target of  H1N1 influenza.3 
We report the findings of  high resolution CT (HRCT) 
evaluation of  thorax in 10 cases of  swine flu admitted 
between August 2012 and March 2013 at Sassoon General 
Hospital (SGH), Pune. We have compared the HRCT 
findings with those of  the plain skiagram of  the chest and 
analyzed the differences.

INTRODUCTION

In April 2009, a new global outbreak of  a novel Influenza 
A virus, a swine virus with confirmed human infection, 
occurred.1 The virus had a high potential for respiratory 
involvement and contributed to widespread morbidity and 
mortality. The typical findings of  H1N1 infection were 
bilateral diffuse lung opacities on chest radiographs (CXR). 
On computerized tomography (CT), there were patchy ground 
glass opacities in both lungs.

Original  Article

Abstract
Background: H1N1 infection presents with features of predominantly bilateral pneumonia. The findings on plain chest 
radiograph (CXR) in these patients often fail to correlate with the extensive clinical findings. The study was carried out to bring 
to light the array of features that can be observed on a computerized tomography (CT) of the thorax.

Methods: All throat swab culture verified H1N1 infected patients admitted to the Department of Medicine, Sassoon General 
Hospital between August 2012 and April 2013, who underwent frontal CXR within 24 h of presentation were subjected to high 
resolution CT of thorax (HRCT). There were ten cases in which HRCT of thorax was performed. These cases were analyzed 
in terms of their clinical, laboratory and radiological findings.

Results: Clinical profile of these patients matched the presentation of acute lower respiratory infection, and seven of ten 
patients had underlying risk factors such as diabetes, pregnancy, chronic obstructive lung disease and rheumatic valvular heart 
disease. In all ten patients, HRCT revealed greater number of findings. Lower zones were predominantly involved. Bilateral 
presentation was seen in eight cases. Consolidation (n = 7) and bilateral ground glass opacities (n = 3), constituted the most 
common findings. Pleural thickening (n = 2), septal thickening (n = 2), air trapping (n = 2), mediastinal adenopathy (n = 1), 
pleural effusion (n = 1), sub‑pleural nodules (n = 2) and organizing pneumonia (n = 1) were other notable observations. Chest 
radiograph (in comparison to HRCT), failed to reveal these heterogenous abnormalities.

Conclusion: HRCT of thorax had greater co‑relation with clinical findings in H1N1 infection than plain CXR.
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MATERIALS AND METHODS

All throat swab culture verified H1N1 infected patients 
admitted in the Department of  Medicine, SGH between 
August 2012 to April 2013, who underwent frontal CXR 
within 24 h of  presentation were included in the study. 
The radiographs and CT scans were assessed for the 
presence of  pneumonia and characterized by pattern 
and distribution. The patients’ medical records were 
analyzed for demographics, underlying medical conditions, 
the admission to the intensive care unit, initiation of  
mechanical ventilation or non-invasive ventilation support 
and death. The study was carried out after permission from 
‘The Ethics Committee, BJMC and SGH, Pune.’

All those patients, who required ventilator support, were 
subjected to HRCT thorax only after weaning from the 
ventilator support. Two pregnant patients underwent CXR 
with abdominal shield during the antenatal period and in 
them HRCT was done postpartum.

On chest roentgenography, films were classified into 
normal and abnormal ones. Major abnormalities were 
consolidation (opacification obscuring the underlying 
vessels), ground-glass opacity ([GGO]; increased 
attenuation without obscuring the underlying vessels) 
and nodules. The anatomic distribution was characterized 
as unilateral or bilateral, and as predominantly central, 
peripheral, or diffuse. Each lung was divided into upper, 
middle, and lower lung zones, and zonal involvement was 
assessed. Upper zone was marked from apex up to the 
anterior end of  the second rib, middle zone between 2nd and 
4th rib (anterior end) and lower zones below the fourth rib 
(anterior end). The presence of  lymph node enlargement 
and pleural effusions were recorded.

On HRCT of  thorax, lung parenchymal abnormalities were 
studied in greater details and observations noted.

RESULTS

Total 10 patients were included in this study. Seven 
patients belonged to the age group of  20-30 years. One 
was 50-years-old. Two patients were above 60 years of  age. 
There were six male and four female patients. Five patients 
lived in the urban area and five in a rural area. Out of  the 
ten patients who underwent HRCT, only one was on a 
ventilator support (non-invasive mechanical ventilation). 
None of  the patients had a history of  contact with H1N1 
positive case or traveled abroad.

Seven patients had a history suggestive of  lower respiratory 
tract, while three had upper respiratory symptoms. None of  

the patients had vomiting or diarrhea. Seven out of  the total 
ten patients had a history of  risk factors such as pregnancy 
(n=2), rheumatic heart disease (n=1), chronic obstructive 
airway disease (n=1), hypertension (n=2), diabetes mellitus  
(n=2) and ischemic heart disease (n=2). Both pregnant 
patients were in their third trimesters.

Fever was present on admission in most of  the patients 
(n=9). All the patients had stable hemodynamics. None 
was cyanosed at the time of  admission, and no bleeding 
tendencies were observed. Only one patient had a clear 
chest while all other patients had abnormal findings 
[crepitations (n=9), bronchial breathing (n=5) or rhonchi  
(n=2)] on auscultation.

The total leukocyte count and platelet count were normal. 
The biochemical parameters were normal in all the ten 
cases studied.

On CXR, lower zone involvement was common in the form 
of  consolidation and noted in eight patients. Pleural effusion 
and emphysema were noted in two cases each (Table 1).

On HRCT of  the thorax, 9 patients out of  10 had abnormal 
findings (Table 2). Only one study was normal. Out of  the 
abnormal studies, all had bilateral involvement except one 
patient, who had a predominant unilateral involvement. 
H1N1 infected patients had multiple findings in each HRCT 
study. Consolidation was present in seven cases, and bilateral 
ground glass opacities were noted in three cases. One patient 
had both findings. In this patient, the ground glass opacities 
were in the apices, and the patches of  consolidation were 
seen scattered bilaterally in both lung fields.

The distribution of  lesions varied in such a way that five 
patients had both apical and lower zone involvement, three 
patients had predominant lower zone involvement, and only 
one patient had selective upper lobe involvement. Thus, lower 
zone involvement was a notable feature (Figure 1a and b).

Other findings seen were pleural thickening, septal 
thickening, air trapping, mediastinal adenopathy, pleural 
effusion. Sub-pleural nodules were observed in 2 cases, and 
more centrally distributed nodules were noted in one case 
(Table 3). A 50-year-old male with CXR showing bilateral 
middle and lower zone consolidation had HRCT finding 
of  bronchiolitis obliterans with organizing pneumonia 
(BOOP) (Figure 2a and b).

One patient, who had underlying chronic obstructive 
airway disease, had findings in both upper lobes and lower 
lobes. This patient turned out sputum positive for acid-fast 
bacilli. Hence, she had features of  pulmonary tuberculosis 
in addition to H1N1 infection (Figure 3a and b).
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DISCUSSION

Significant differences in the radiological manifestations 
of  H1N1 were found in our study from the earlier study. 
Findings varied from consolidation to BOOP. From the 
epidemiological point of  view, the patients admitted 
during the study period were from urban as well as the 
rural area. The first pandemic showed a trend toward 
urban involvement. In our study, the patients were from 

Table 1: Radiological features on CXR
Finding No. of patients with findings
Predominant unilateral involvement 1
Bilateral involvement 8
Ground glass opacities 3
Consolidation 7
Pleural effusion 2
Others (Cardiomegaly) 1
Hilar enlargement 1
Emphysema 2
Zonal involvement

Selective upper zone 1
Selective lower zone 3
Both upper and lower zones 5

CXR: Chest radiograph

Table 2: Findings of HRCT of Thorax
HRCT findings No. of patients
Normal 1
Abnormal 9
Unilateral 1
Bilateral 8
Consolidation 4
Ground glass opacities 3
Pleural effusion/fissural effusion 1
Mediastinal adenopathy 1
Predominance

Both upper and lower lobe 5
Lower lobe 3
Upper lobe 1

Pleural thickening/septal thickening 2
Air trapping 1
Pneumomediastinum 1
Sub‑pleural nodules 2
Centrilobular nodules 1
Organizing pneumonia 1

HRCT: High resolution computed tomography

Table 3: A comparison of CXR versus HRCT thorax findings
Patient characteristics Chest X‑ray findings HRCT chest findings
22 year, female Bilateral lower zone homogenous opacities Sub pleural nodules in bilateral basal segments, Right Upper 

lobe and Right Middle lobe
20 year, female Right middle zone consolidation, Left atrial 

enlargement
Air trapping in Right middle and lower lobe cardiomegaly

65 year, female Bilateral middle zone, lower zone 
consolidation

Patchy areas of consolidation
Ground glass opacities scattered in both lungs
Few enlarged mediastinal nodes

23 year,female Consolidation right lower zone, left middle 
zone, lower zone rib crowding Right side

Patchy consolidation Left Upper Lobe & middle lobe.
Multiple calcified and non‑calcified nodules bilateral
Cystic bronchiectasis right lower lobe. Features suggestive of 
tuberculosis

20 year, male Left pleural effusion. Nodular opacities in 
the right lower zone

Patchy consolidation in Left lower lobe and apical segments of 
right lower lobe. Left moderate and right mild pleural effusion

20 year, male Normal Normal
62 year, male Right middle zone consolidation with 

silhouette sign
Multiple sub‑pleural nodules in Right upper lobe, middle lobe and 
Left upper lobe. Sub‑pleural fibrotic strands in both lower lobes. 
Bilateral pleural thickening

21 year, male Bilateral patchy consolidation in lower zone Ground glass opacities bilaterally. Minimum pneumomediastinum
40 year, male Bilateral lower zone homogenous opacities 

with pleural effusion
Ground glass opacities bilateral apex Centrilobular nodules. 
Bilateral interlobular septal thickening. Bilateral fissural effusion

50 year, male Bilateral middle zone- lower zone 
consolidation. Bilateral pleural effusion

Ground glass opacities. Consolidation bilateral lower lobes. 
Cryptogenic organizing pneumonia in a perilobular pattern

HRCT: High resolution computed tomography, CXR: Chest radiographic

Figure 2: (a) Bilateral middle zone- lower zone consolidation 
with pleural effusion, (b) high resolution computerized 

tomography thorax of above patient. Ground glass opacities, 
consolidation of bilateral lower lobes, cryptogenic organizing 

pneumonia in a peri-lobular pattern (arrow)

Figure 1: (a) Bilateral lower zone consolidation, (b) high 
resolution computerized tomography Thorax of above case, 

ground glass opacities bilateral apices, centrilobular nodules, 
bilateral interlobular septal thickening, bilateral fissural effusion

ba

ba



Salvi, et al.: High Resolution Computerized Tomography Evaluation of H1N1

40International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

predominantly two age groups one between 20 and 40 years 
and the other above 60 years.4 This was in contrast to the 
earlier study where the young population was affected. 
Males and females were almost equally affected. Seven out 
of  the ten patients had underlying risk factor, whereas two 
patients belonged to geriatric age group.

One out of  ten patients had a normal scan. All the 
remaining patients, i.e. 9 (90%) cases had bilateral 
presentation. Consolidation was seen in 4 cases and the 
ground glass opacities in 3 cases.

The distribution of  opacities was diffuse (upper lobe with 
lower lobe) in 5 (50%) cases, lower lobe in 3 (30%) cases 
and 1 case had selective upper lobe involvement. The results 
were similar to those in a study by Agarwal et al.5

Nodular findings either as sub-pleural (2 [20%] cases) or 
centrilobular (1 [10%] case) nodules were noted as also in a 
study by Ajlan et al.6 It is worth mention here, that plain CXR 
failed to demonstrate sub-pleural nodules. Other findings 
were air trapping and pneumomediastinum in one case each. 
Thus, the ground glass opacities and consolidation were the 
commonest findings and correlated with findings of  Bux 
and Marchiori.7,8 An interesting finding of  BOOP pattern 
was seen in a 50-year-old patient who had CXR finding of  
bilateral middle and lower zone consolidation. The BOOP 
pattern was in the perilobular areas. This emphasizes the 
role of  HRCT in bringing to light some of  the uncommon 
radiological abnormalities that would have otherwise been 
missed on the plain skiagram of  the chest.

In our study, we had no evidence of  pulmonary embolism 
in any of  the patients. Other studies report an incidence 
of  embolism in up to 36%.5 Mediastinal adenopathy was 
reported by Ajlan et al.;6 One elderly female had mediastinal 
nodes on HRCT in our study.

Our study had few limitations. Patients who were seen 
on out-patient basis and turned out throat swab positive 
for H1N1 were not included in the study. HRCT was not 
performed in these patients and hence subtle findings might 
have gone un-noticed. Marchiori et al. have described the 
follow-up studies of  H1N1 infected patients.9 In our study, 
the patient’s HRCT was not repeated at discharge and 
on follow-up and therefore no comments on resolution 
findings can be made. Lung biopsy was not performed 
in any of  these patients and therefore the radiological 
observations could not be corroborated with the histo-
pathological findings.

CONCLUSION

HRCT was valuable in detecting positive findings in the 
presence of  minimal findings on CXRs. Presence of  
associated respiratory condition could be diagnosed by 
HRCT, which otherwise would have been missed. HRCT 
Thorax revealed more extensive pattern of  involvement 
when compared to CXR. Thus, whenever possible to detect 
subtle abnormalities, CXR should be followed by HRCT 
of  thorax as the investigation in a case of  H1N1 infection.
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Figure 3: (a) Consolidation right lower zone, Left middle 
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resolution computerized tomography of above patient. 23 year 
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Abstract
Background: Age‑related eye diseases are becoming the leading cause of visual impairment, which causes tremendous impact on 
their mental and social health and affects the overall quality of life. Precise quantification of the relationship between age and the 
visual function would enable a correct estimate of the level of visual performance expected in a normal subject of a specific age.

Aim: This study aims to examine the rate of decline in retinal sensitivity with respect to ageing using visual field to determine 
the pattern of decline in relation to age.

Method: A sample of 72 subjects aged between 15 and 74 years were divided into four incremental age‑groups with each group 
having a maximum age variation of 15 years. Visual fields of all the subjects were assessed using Humphrey Field Analyzer Model‑720 
devised by Allergan Medical Corporation, California. The test strategy adopted was Swedish Interactive Threshold Algorithm and 
30-2 program. P value was calculated using t‑test for equality of means using a significant two‑tailed test. Linear regression analysis 
with Analysis of Variance was applied to determine the pattern of relationship between age and point‑wise retinal sensitivity.

Results: The results show an average loss of sensitivity of 0.7 dB/decade up to 60 years of age and profound loss of 1.8 dB/decade 
after 60 years of age. The decline was greater in the superior field. The pattern of decline was found to be linearly correlated 
up to 60 years(r = −0.656, R = 42%). The decline has been found to be statistically significant (P = 0.001).

Conclusion: The study revealed a gradual decline in the retinal sensitivity as the age advances, with a slow decline up to 
the age of 60 years and an accelerated loss after 60 years. The decline was more marked in males after the age of 60 years.

Key words: Corneal opacity, Intraocular pressure, Manometry, Visual field tests

alterations. A prerequisite to recognize pathological changes, 
therefore, is knowledge on normal patterns. As results of  
psychophysical tests vary for a single normal subject and 
also among normal subjects, normal values may only be 
established based on statistical calculations, which represent 
sample values in healthy populations being demonstrated 
by means of  averages and standard deviations.1

Considering the fact that the detection of  early injuries is 
particularly important in glaucomatous eyes, one should 
be cautious about minor changes in normal values.2 
Computerized perimetry enables more sensitive and 
reproducible ways of  measuring the visual field. The 
natural quality of  vision gradually declines with anatomical 
and physiological processes that occur with ageing of  the 
human eyes and visual system. This study was focused 
on findings regarding alterations of  visual field sensitivity 
during the normal aging process. The purpose of  this study 
is to re-examine the effect of  age on visual field sensitivity 

INTRODUCTION

With an increasing elderly population, age-related 
eye diseases are becoming the leading cause of  visual 
impairment in the developing world. Many elderly patients 
are afflicted by more than one aging eye condition, and 
these have a tremendous impact on their mental and social 
health and overall quality of  life. Enormous strides are 
being made in understanding and preventing eye diseases. 
The clinical aim of  a psychophysical test, such as the 
computerized visual field, is to find or exclude pathological 
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of  clinically normal subjects examined with Full Threshold 
Standard Automated Perimetry. In this study, patients 
of  different ages had visual fields measured with the 
Humphrey Field Analyzer (HFA) in order to ascertain the 
appearance of  the normal visual field. Precise quantification 
of  the relationship between age and visual function is 
valuable as it provides an estimate of  the level of  visual 
performance expected for a normal subject of  a known 
age. This information may be used by clinicians as a guide 
to determine whether a subject’s function is above or below 
that expected for an average age-matched, normal control.

MATERIALS AND METHODS

The present study “Influence of  age on the visual fields 
of  normal subjects” was conducted at the Government 
Regional Eye Hospital, Visakhapatnam, from November, 
2009 to June, 2010. The study was undertaken with the due 
clearance of  the Institutional Ethical Committee. This study 
included a total of  72 subjects consisting of  41 females 
and 31 males ranging in age between 15 years and 74 years 
who gave their consent for voluntary participation. After 
careful clinical examination, only those, who satisfied the 
inclusion criteria, were chosen for the study. 72 subjects were 
divided into four incremental age-groups with a maximum 
age variation of  15 years within the group. The first group 
consisted of  18 subjects in the range of  15-29 years of  age. 
The second group consisted of  20 subjects in the range of  
30-44 years of  age. The third group consisted of  18 subjects 
in the range of  45-59 years of  age. And the fourth group 
consisted of  16 subjects in the range of  60-74 years of  age.

Visual fields of  all the subjects who satisfied the inclusion 
criteria were assessed using HFA Model 720 using program 
30-2 and the test strategy adopted was Swedish Interactive 
Threshold Algorithm and 30-2 program. Stimulus chosen 
was Size-III and of  white color normal pupil size for all the 
subjects. Visual field testing in clinical setting typically does 
not control for pupil size. This study aims at examining the 
characteristics of  ageing under standard test conditions.3 
The 56 locations common to both examination program 
(24-2), (30-2) were included in the further analysis except 
for two locations likely to fall within the physiological 
blind spot which were excluded. The matrix of  56 point is 
examined in an area of  the field of  vision extending 30° in 
all directions from the fixation point. Points are separated 
by 6° in the horizontal and vertical direction. No points 
are measured on the horizontal or vertical axes, points 
are placed three degrees on either side of  these axes. The 
background illumination was 31.5 apostilbs, testing distance 
33 cm and stimulus diameter 0.43°. Retinal sensitivity was 
measured in decibels (dB); 1 dB corresponding to a step 
of  0.1 log unit of  stimulus luminance. Test is considered 
unreliable if  the fixation losses are >20%; false negative 

error >20%; false positive error>20%. Unreliable tests are 
not taken into consideration for study, and the test is again 
repeated. Subject is also allowed to pause whenever required, 
during the test to eliminate the effect of  fatigue. Point-wise 
threshold data were collected and analyzed. Figure 1 below 
shows the 30-2 central threshold test pattern.

Figure 1: 30-2 central threshold test pattern.

Data of  each subject were analyzed for the following aspects:
a. Mean sensitivity of  all the threshold sensitivity (56 

points in 24-2 program) points in the whole field 
excluding the blind spot.

b. Mean sensitivity of  the threshold sensitivity of  central 
20° (16 point around the center of  the field).

c. Mean sensitivity of  superior and inferior quadrants of  
the field in the central is 20°.

d. Foveal sensitivity.

Statistical Tools used for Analysis of  the data:
a. t-test for equality of  means is applied to compare the 

averages of  sensitivity between different age groups.
b. t-test to compare the averages of  sensitivity in all 

quadrants of  the field within central 10° with respect 
to age and gender.

c. P value using t-test for equality of  means using a 
significant two-tailed test to determine any significant 
difference in variation sensitivity with respect to age 
and gender.

d. Linear Regression Analysis with Analysis of  Variance 
to find any pattern of  relationship between age and 
point-wise retinal sensitivity.

Inclusion Criteria
1. Normal anterior segment (slitlamp) and posterior 

segment (direct or indirect ophthalmoscopic) 
examinations. Intraocular pressure of  <20 mmHg in 
both eyes with a difference <3 mmHg as measured by 
Goldmann Applanation Tonometry.

2. Negative family history of  glaucoma.

Figure 1: 30-2 central threshold test pattern
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Exclusion Criteria
1. History of  ocular abnormality. For example Ptosis 

cataract, corneal opacity, injury, ocular surgery, family 
history of  glaucoma, systemic diseases affecting vision 
such as diabetes, hypertension.

2. Visual acuity worse than 20/30 (6/9), intraocular 
pressure >22 mmHg, spectacle refraction > ±5.00 DS 
and >±2.00 DC, and unreliable visual field test results.

3. History of  drug intake, beta-blocks, Phenobarbital, etc.

OBSERVATION AND RESULTS

Totally 72 subjects were divided into four age-groups as 
shown below:
Group-I : 15-29 years
Group-II : 30-44 years
Group-III : 45-59 years
Group-IV : 60-74 years

Group-I
18 subjects with an average age of  21.56 ± 2.91 years. The 
group comprised of  14 female subjects with an average 
age of  21.29 ± 2.87 years and 4 male subjects with an 
average age of  22.5 ± 3.32 years. Table 1 shows the average 
sensitivities of  the subjects in Group-I.

Group-II
A total of  20 subjects with a mean age of  37.45 ± 4.29 years, 
of  which 14 female subjects had an average age of  
36.57 ± 4.45 years and 6 male subjects had an average of  
39.50 ± 3.33 years. Table 2 shows the average sensitivities 
of  Group-II

Group-III
18 subjects with an average age of  51.56 ± 5.11 years, of  which 
8 female subjects had an average age of  51.50 ± 4.11 years 
and 10 male subjects had an average 51.60 ± 6.02. Table 3 
shows the average sensitivities of  Group-III.

Group-IV
Sixteen subjects with an average age of  66.38 ± 5.25 years, of  
which 5 female subjects had an average of  64.80 ± 4.44 years 
and 11 male subjects had an average ig 67.09 ± 5.63 years. 
Table 4 shows the average sensitivities of  Group-IV. 

Table 5 shows the regression analysis of  the total 
sensitivity of  the field.

The present study showed that there was a gradual decline 
in the retinal sensitivity as the age advances. There was a 
slow decline up to the age of  60 years and accelerated dB 
loss after 60 years. The decline was more marked for males 
after the age of  60 years when compared with females. The 
decline was greater in the superior field when compared 
with all the other quadrants in the whole field. Table 6 
shows the mean rate of  loss in retinal sensitivity.

Figure 2 shows the mean rate of  loss per decade in retinal 
sensitivity in the visual field for each group.

The rate of  loss calculated in this study was found to be 
0.4 dB/decade in Group–II and the mean rate of  loss found 

Table 1: Average sensitivities of Group-I
Gender Foveal 

sensitivity (dB)
Average sensitivity 
of central field (dB)

Mean±SD sensitivity 
total field (dB)

Mean±SD sensitivity 
superior field (dB)

Mean±SD sensitivity 
inferior field (dB)

Female (n=14) 37.64±1.906 28.232±1.99 28.297±2.086 27.308±3.171 29.761±2.314
Male (n=4) 36.00±1.83 27.46±3.19 27.77±3.110 25.775±3.70 29.213±2.947
Total group 37.28±1.96 28.059±2.218 28.180±2.254 26.967±3.246 29.639±2.384
SD: Standard deviation

Table 2: Average sensitivities of Group-II
Gender Foveal 

sensitivity (dB)
Average sensitivity 
of central field (dB)

Average sensitivity 
total field (dB)

Average sensitivity 
superior field (dB)

Average sensitivity 
inferior field (dB)

Female (n=14) 31.93±4.53 27.834±3.39 26.83±4.31 26.29±6.08 29.66±3.56
Male (n=6) 31.83±2.14 28.34±1.13 27.50±2.67 26.44±3.57 30.42±0.83
Total 32.39±2.38 25.726±2.401 26.01±3.02 26.34±5.36 29.887±2.95
dB: Decibels

Figure 2: Graph showing the mean rate of loss per decade in 
retinal sensitivity in the visual field for each age group
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to be 0.78 dB/decade in Group-III and 1.8 dB/decade in 
Group-IV.

DISCUSSION

No human physiological function lasts forever. Normal 
ageing produces characteristic changes in anatomy and 
physiology of  the visual system and also degrades a 
number of  visual functions. Knowledge of  physiological 
ageing effect on visual function is a pre-requisite of  
any clinical visual function test designed to distinguish 
between normal subjects and those with pathology. 
Precise quantification of  the relationship between age 
and visual function is valuable because it provides an 
estimate of  the level of  visual performance expected of  
a normal subject of  a known age. The visual sensitivity 
is known to shrink with age. The decrease in sensitivity 
may be due to pre-retinal factors namely increased 

optical density of  the ocular media and position of  upper 
eyelid and globe, a smaller pupil size may contribute 
to a reduction in retinal image quality and therefore 
sensitivity.4

A second theory states that increased neural loss in the 
afferent visual pathway may contribute to loss of  sensitivity. 
Further possibility is that an accelerated loss of  sensitivity 
in older age groups may reflect on an increased proportion 
of  sub-clinical pathology among the presumed normal 
population.

Until date, there are only a few established studies that 
assess the influence of  ageing on visual field data (retinal 
sensitivity). More than 20 years ago, Haas et al reported 
differential light sensitivity begins to decline in youth, 
continues to gradually decrease throughout the life at a 
rate of  0.58 dB per decade. Spry and Johnson from Denver 
Institute, Portland studied the senescent changes of  the 
normal visual field using HFA retrospectively using the 
data from 562 normal eyes and found that a significant 
negative relationship existed between age and mean 
sensitivity within cross-sectional population data.5 The 
mean loss was found to be 0.43 dB/decade for age group 
<53.4 years and means loss was 1.02 dB/decade for age 
group more than 53.4 years. Paul GD Spry and Chris A 
Johnson proposed that non-linear function provided the 
best fit to cross-sectional population data.

A study in the University of  New South Wales by H. Barry 
Collins Christine Han and Phaik Chin Khor using HFA 
with 45 subjects selected randomly revealed that there was a 
slight overall decrease in the sensitivity in the 40 year old age 
group and a greater decrease in 60 year age group.6 Between 
20 and 40 years, the mean rate of  loss of  sensitivity for each 
point was 1.01 dB/decade and between 40 and 60 years 

Table 6: Mean rate of loss in retinal sensitivity
Group Mean age 

(years)
Mean sensitivity 

(decibels)
Mean rate of 

loss (dB/Decade)
I (15-29 years) 21.56 28.0593 -
II (30-44 years) 37.45 27.986 0.4
III (45-59 years) 51.56 25.7267 0.78
IV (60-74 years) 66.38 19.9081 1.8

Table 3: Average sensitivities of Group-III
Gender Foveal 

sensitivity (dB)
Average sensitivity 
of central field (dB)

Average sensitivity 
total field (dB)

Average sensitivity 
superior field (dB)

Average sensitivity 
inferior field (dB)

Female (n=14) 33±2.07 25.708±2.218 26.58±2.66 24.76±2.45 28.41±2.72
Male (n=6) 31.90±2.60 25.742±2.66 25.56±3.35 26.50±1.44 25.89±4.49
Total 32.39±2.38 25.727±2.40 26.01±3.02 25.727±2.09 27.01±3.93
dB: Decibels

Table 4: Average sensitivities of Group-IV
Gender Foveal 

sensitivity (dB)
Average sensitivity 
of central field (dB)

Average sensitivity 
total field (dB)

Average sensitivity 
superior field (dB)

Average sensitivity 
inferior field (dB)

Female (n=14) 23.0±6.89 24.71±3.21 23.57±4.61 23.95±3.68 27.58±2.187
Male (n=6) 24.64±6.13 17.72±4.87 16.18±4.57 13.66±7.54 23.09±3.53
Total 24.12±6.19 19.90±5.46 18.49±5.66 16.87±8.11 24.49±3.77
dB: Decibels

Table 5: Regression analysis for total sensitivity of 
the field model summary
Model R R square Adjusted 

R square
Standard error 
of the estimate

1 0.656 * 0.430 0.422 3.99412
*Predictors (Constant), age, *Predictors in the Model: (Constant), age, †Dependent 
Variable: Total
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it was 1.72 dB/decade. In the present study, mean rate of  
loss of  sensitivity was found to be 0.7 dB/decade before 
the age of  60 years and 1.8 dB/decade after 60 years which 
is in agreement with the previous studies. Investigations 
by H. Barry Collins, Jaffe and Alvarado have found lower 
sensitivity related to age in superior region of  visual field 
when compared to inferior one, which is also in agreement 
with the result of  the present study.7 Whereas in another 
study conducted by Glen J Jaffe and Jorge A Alvarado used 
Octopus and claimed that age loss was linear and measured 
a linear decline with age in the threshold sensitivity, volume 
and surface area of  the visual field.

In the present study, the correlation between age and 
retinal sensitivity was assessed using linear regression. A 
coefficient describing the relationship between age and 
the point-wise sensitivity is used routinely in statistical 
analysis methodologies to adjust patient data for statistical 
comparison with age-matched normative distribution. It is, 
therefore, critical that this coefficient is representative of  
the effect of  age on visual field sensitivity present within 
the population at large.

The model showed R value of  43 %, adjusted R value 
of  42 % and r = −0.656. In a study conducted by Nassim 
Calixto, Roberto Marcio, Sebastiao Cronemberg assessed 
the ratio between age and retinal sensitivity by linear 
regression.8 This model shows R value of  16.5 per cent and 
r = −0.41. To date, no consensus appears to exist between 
reports of  a specific nature of  the relationship between 
the age and visual field sensitivity. Some investigations 
have reported a linear relationship although others have 
found that the relationship is better described bilinear or 
exponential function. In most studies, the effect of  age 
on sensitivity appears to be a constant steady decline in 
all decades beyond the age of  20 years.9 However, others 
argue that there is a steeper loss after the 6th decade. The 
pattern of  decline in sensitivity in the present study was 
found to be linearly correlated up to 60 years.

There are four main reasons for decline in luminous sensitivity 
with age: (1) Changes in the ocular media. (2) Linear reduction 
in pupil diameter.10 (3) Decrease in absorbance efficiency of  
photo-pigments. (4) Neural losses in both retina and retino-
geniculostiate pathways. Some investigators have minimized 
the impact of  the ocular media and pupil by using yellow 
targets, brighter backgrounds, and mydriatic drops in all 
subjects.11 They still found decline of  about 0.8 dB/decade 
which were, therefore, attributed to neuronal losses. High 
resolution perimetry which was thought to more accurately 
assess elements at or above the retinal ganglion cell level has 
estimated the loss of  neural channels funneling information 
from the retina to cortex at about 9000/year or about 1/h, 
which is in fact a thought of  concern.

Limitations of the study
One important limitation to the present study is the 
difficulty in determining whether or not worsening of  the 
visual field sensitivity is due to advancing age or sub-clinical 
ocular disease progression or a combination of  both. 
Further study is needed using larger groups to establish 
the rate of  decline in sensitivity with ageing.

CONCLUSION

The present study is done on seventy-two normal 
subjects, divided into 4 homogenous groups. There was 
a general decline in retinal sensitivity in the entire visual 
field with respect to ageing in the study sample, and it 
was found to be statistically significant (P = 0.001). The 
average loss of  sensitivity was 0.7dB/decade before 
60 years and 1.8 dB/decade after 60 years. Males in the 
age-group >60 years showed marked loss in sensitivity 
compared to females. The pattern of  decline in sensitivity 
was found to be linearly correlated up to 60 years. The 
reduction in sensitivity was greater in the superior region 
of  the visual field when compared to other regions with 
respect to age.

The present study helps to depict the normal pattern 
of  the visual field retinal sensitivity with respect to age 
and gender and therefore establishes normal values at 
different ages. This information is expected to be of  some 
use to clinicians as a guide to estimate the level of  visual 
performance expected of  a normal subject of  a known age 
to determine the visual function expected for an average 
age matched normal control.
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essential for the success of  FESS and decreased operative 
times. When FESS is being done under general anesthesia, 
induction of  controlled hypotension provides optimal surgical 
conditions for the surgeon.2 Mucosal bleeding is one of  the 
serious complications of  FESS.3 Reduced visibility of  surgical 
field is related to an increased risk of  dangerous vascular, 
orbital and intracranial complications, prolonged duration 
of  intervention and also reduced quality of  intervention.4 
Anesthesia methods and the choice of  anesthetic agents 
also may influence surgical bleeding. Controlled hypotension 
refers to deliberate lowering of  systemic blood pressure to 
20% less than the patient’s baseline blood pressure. When 
used judiciously, controlled hypotension has been found to 
be effective in providing better surgical field without post-

INTRODUCTION

Functional Endoscopic Sinus Surgery (FESS) is a surgical 
technique performed for indications such as chronic sinusitis, 
chronic polypous rhinosinusitis of  nasal mucosa, Hypertrophy 
of  turbinates etc.1 Bloodless and clear surgical field is very 
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Abstract
Background: Functional Endoscopic Sinus Surgery (FESS) is a surgical technique performed for indications such as chronic 
sinusitis, a chronic polypous rhinosinusitis of the nasal mucosa, Hypotrophy of turbinates, etc. Bloodless and clear surgical field 
is very essential for the success of FESS and decreased operative times. The aim was to study the effects of oral bisoprolol, 
a longer acting β ‑ Blocker to reduce the blood loss and improve the visual clarity during FESS.

Methodology: In this randomized double‑blind controlled study, 50 patients of ASA Class‑I and Class‑II who were candidates 
for FESS were included in the study and divided into two groups. The following parameters were assessed and compared 
between both the Groups (a) Intra‑operative blood loss, (b) Surgical field visual clarity, (c) Peri‑operative Hemodynamics, 
(d) Intra‑operative requirement of sevoflurane and fentanyl, (e) Post‑operative hemoglobin level. To grade the clarity of the surgical 
field, the surgeon was asked to assess operative field condition according to the quality scale proposed by Fromme Boezaart. 
Demographic variables were analyzed using Fischer’s Exact test continuous variables were analyzed using Student’s t-test. 

Results: The mean estimated blood loss was significantly more in the control Group A than Group B (425 ± 110.6 vs. 145 ± 34.6), 
P = 0.0001. The grading of the operative field by the surgeon according to Fromme‑Boezaart grading scale was found to be 
favorable in Bisoprolol group, P = 0.005. 

Conclusion: Preoperative single dose of Bisoprolol fumarate 2.5 mg significantly reduced the blood loss during surgery and 
improved the visualization of the operating field during FESS.
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operative complications.5 Pharmacological agents such as 
vasodilators like glyceryl tinitrate, sodium nitroprusside, 
β-blockers like metoprolol, esmolol, α-agonists like clonidine, 
opioids like remifentanyl etc. have been used in various 
randomized clinical trials to provide controlled hypotension 
during FESS.6,7 Glyceryl trinitrate causes reflex tachycardia 
and venous oozing, which are undesirable, metoprolol and 
esmolol have been shown to provide a relatively bloodless 
field (but because of  short duration of  action benefit may 
not last post operatively).8 The aim of  this study was to study 
the effects of  oral bisoprolol, a longer acting β-blocker to 
reduce the blood loss and improve the visual clarity during 
FESS. The requirement of  inhalational agent, sevoflurane to 
maintain the desired blood pressure and the requirement of  
fentanyl were also compared.

METHODOLOGY

After institutional ethical committee approval and written, 
informed consent from the patients, 50 ASA I-II pts, aged 
15-40 years, scheduled for FESS under general anesthesia 
were randomly allocated for this double-blind, controlled 
study. Randomization was done using a computer generated 
random number tables.

Exclusion Criteria
1. Patients with H/o hypertension, anemia (Hb <10 g%).

• H/o asthma, chronic obstructive pulmonary 
disease

• H/o bleeding disorders,
2. Patients on anti-platelet drugs.
3. Patients on antihypertensives.
4. Patients with Gastrointestinal disorders that effect drug 

absorption.
5. Patients, who were included in the study, were 

randomly allocated into two Groups A, B of  25 each.

Group A: Patients received oral bisoprolol fumarate 2.5 mg, 
90 min before surgery with a sip of  water.

Group B: Patients received placebo tablet orally, 90 min 
before surgery with a sip of  water.

The observer anesthesiologist who made intra-operative 
and post-operative assessments was blinded to the 
group allocation. The placebo tablets (vitamin) and the 
study tablets were provided in sealed envelopes. Baseline 
parameters like heart rate (HR), noninvasive blood pressure 
(NIBP), respiratory rate, SPO2 were noted in all the subjects 
before giving the oral premedication.

General anesthesia was induced with a standard regimen 
in all the patients. All patients received premedication 

with glycopyrrolate 0.2 mg intravenous (IV), ondansetron 
0.1 mg IV, fentanyl 2 mg/kg IV, pre-oxygenated with 100% 
for 5 min, induced with thiopentone sodium 5 mg/kg IV, 
intubated with succinylcholine 1.5 mg/kg IV with appropriate 
sized cuffed polyvinyl chloride endotracheal tube and 
maintained with vecuronium 0.08 mg/kg IV, followed by 
increments and O2:N2O mixture 40%:60% and sevoflurane 
1-1.5%.

• HR, NIBP, SPO2 were continuously monitored in all 
patients.

• Mean arterial pressure (MAP) was targeted to maintain 
around 60-70 mmHg.

• NIBP (systolic blood pressure, MAP) monitored every 
5 min before general anesthesia, after giving general 
anesthesia, throughout the intra-operative period and 
2 h during the post-operative period. Likewise HR 
were also monitored continuously throughout the 
peri-operative period.

• The following parameters were assessed and compared 
between both the groups.

a. Intra-operative blood loss
b. Surgical field visual clarity
c. Peri-operative Hemodynamics
d. Intraoperative requirement of  sevoflurane and 

fentanyl.
e. Post-operative hemoglobin level.

The volume of  blood collected in the suction bottle was 
accounted to the blood lost during surgery. The volume of  
the irrigating fluid was subtracted from the total volume 
of  fluid collected in the suction bottle. Also, by counting 
the no. of  cotton strips used during surgery, the volume 
of  blood loss was assessed. A fully soaked cotton strip was 
estimated to contain 5 ml of  blood and partially soaked 
one to contain 2-3 ml of  blood. To grade the clarity of  
the surgical field, the surgeon was asked to assess operative 
field condition according to the quality scale proposed by 
Fromme Boezaart (Table 1).

Anesthesia was titrated according to the surgical needs. Any 
considerable increases in the HR and NIBP were treated 
with increments of  fentanyl 1 µg/kg and increasing the 
concentration of  sevoflurane by 0.5%. Surgery time was 
considered from the time of  local infiltration of  adrenalized 
lidocaine to nasal mucosa up to the end of  surgery.

After surgery, residual neuromuscular blockade was 
antagonized with appropriate doses of  neostigmine and 
glycopyrrolate and all the patients were shifted to the recovery 
room. After observation for 2 h in the recovery room, they 
were shifted to the ward. Postoperative hemoglobin levels 
were assessed in all the patients immediately after surgery.
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Statistically Analysis
Data were analyzed statistically using the software graph 
pad quick calcs. Demographic variables were analyzed 
using Fischer’s Exact test. Continuous variables were 
analyzed using Student’s t-test. Data were expressed as 
mean, standard deviation and percentage. P < 0.05 was 
considered as statistically significant.

RESULTS

A total of  50 patients were enrolled in this study. Of  which 
49 patients completed the study. One patient was deleted 
from this study as he had severe bleeding intra operatively, 
and the surgery was postponed.

Demographic characteristics like Age, weight, gender, ASA 
grading and mean duration of  surgery and preoperative 
hemoglobin were comparable between the Groups A and B. 
(Table 2). The mean estimated blood loss was significantly 
more in the Group A than Group B (415 ± 120.5 vs. 
150.55), P = 0.0001, statistically highly significant, (Table 
3). The postoperative hemoglobin was also significantly 
lower in the control group when compared to Bisoprolol 
group, indicating that the blood loss was significant in the 
control group. (Table 3). The grading of  the operative field 
by the surgeon according to Fromme-Boezaart grading 
scale was found to be favourable in Bisoprolol group 
when compared to control group, P = 0.005, statistically 

significant (Table  1) (Figure 1). The important factor 
that caused reduction of  bleeding in the Group B was 
Bisoprolol premedication.

Figure 1: Operative field grading by Fromme Boezaart

Table 2: Demographic data
Variable Group A (n=24) Group B (n=25) P value*
Age (years) 28±13.9 30±12.6 0.873
Weight (kg) 53.4±5.07 55.6±4.5 0.940
Height (cm) 164.6±15.7 168.4±13.5 0.502
Male: Female 13:12 15:10 0.858
ASA status I/II 15:10 11:14 0.752
Pre-operative 
hemoglobin (g/dl)

13±1.02 13±1.15 0.199

Duration of 
surgery (min)

140±25 128±30 0.820

*Fischer’s exact test, Data expressed as mean±SD, P>0.05 not statistically 
significant, SD: Standard deviation

Table 1: Fromme-Boezaart scale
Grading Degree of bleeding
Grade 0 No bleeding
Grade 1 Slight bleeding, no suctioning of blood required
Grade 2 Slight bleeding, occasional suctioning required bleeding 

does not threaten surgical field
Grade 3 Slight bleeding, frequent suctioning required. Bleeding 

threatens surgical field a few seconds after suction is removed
Grade 4 Moderate bleeding frequent suctioning required. Bleeding 

threatens surgical field immediately after suction is removed
Grade 5 Severe bleeding constant suctioning required. Bleeding 

appears fast than can be removed by suction. Surgical field 
threatened and surgery not possible

Table 3: Estimated blood loss and post-operative 
hemoglobin
Variable Group A 

(n=24)
Group B 
(n=25)

P value*

Estimated blood loss (ml) 415±120.5 150±55 0.0001
Postoperative hemoglobin (g/dl) 11.04±0.5 12.50±0.85 0.0001
Difference of pre and 
post‑operative hemoglobin (g/dl)

1.60±0.35 0.55±0.15 0.001

Student’s t‑test, Data expressed as mean±SD, P<0.05 statistically highly significant, 
SD: Standard deviation

Table 4: Hemodynamic parameters
Parameters Group A (n=24) Group B (n=25) P value*
Baseline

MAP (mmHg) 74±4.5 73±6.7 0.105
HR (bpm) 97±4.5 98±5.2 0.115

Pre-operative (90 min 
after premedications)

MAP 73±3.4 69±5.9 0.112
HR 92±5.8 64±4.8 0.013*

Intra-operative
MAP 72±3.4 61±2.7 0.036
HR 94±5.8 62±4.3 0.003*

Post-operative (0-2 hrs)
MAP 74±3.7 63±2.3 0.032
HR 92±4.7 61±3.5 0.008*

*P<0.05 statistically significant, Data expressed as mean±SD, SD: Standard 
deviation, MAP: Mean arterial pressure, HR: Heart rate

Table 5: Requirement of sevoflurane and fentanyl
Group A (n=24) Group B (n=25) P value*

Sevoflurane (vol%) 1.5±0.45 0.7±0.23 0.000
Fentanyl (µg/kg) 2.5±0.52 1.1±0.47 0.000
Data expressed as mean±SD, P<0.001 statistically highly significant, *independent 
sample t‑test, SD: Standard deviation
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Hemodynamic Parameters
Baseline hemodynamics were comparable between the 
two groups. Just before induction of  general anesthesia, 
the MAP was similar between the two groups, but the 
HR was significantly lower in the Bisoprolol group. The 
hemodynamic responses (HR, NIBP) to laryngoscopy and 
intubation was significantly higher in the control group. The 
hemodynamic response to local infiltration of  adrenalized 
lidocaine into the nasal mucosa was also significantly higher 
in the control group than Bisoprolol group.

The mean HR and MAP were significantly lower in 
the Bisoprolol group than the control group (Table 4), 
throughout the intraoperative period.

The requirement of  sevoflurane in volume% and the total 
dose of  fentanyl used intraoperatively was significantly 
lower in the Bisoprolol group, P < 0.001 (Table 5) 
(Figure 2).

DISCUSSION

The mucosa of  nasal and paransal sinuses is extremely well 
vascularised. Surgeries involving this antomico – functional 
region like functional endoscopic sinus surgery are thus 
associated with intensive and difficult to stop bleeding 
from the capillaries.9 Bleeding during FESS is a serious 
impediment increasing the risk of  damage to the orbit, 
optic nerve, unintended penetration of  middle cranial fossa 
or even damage to the internal carotid artery.10 For this 
reason several methods were designed to reduce surgical 
field bleeding, which can be accomplished by:

• Local anemization of  the mucosa with vasoconstrictors 
like adrenaline and by sub-mucosa administration of  
1-2% lidocaine with adrenaline in concentrations of  
1:80,000-1:200000.

• Positioning of  the patient in anti-trendelenberg 
position which causes a decrease in the MAP and 
decreased venous return from lower body reduces 
cardiac output.11

• Pharmacological cardio-depression with the 
HR stabilized within lower physiological limits 
(about 60/min) and the MAP reduced to about 
65 mmHg.12

• Pre-operative steroids to reduce the inflammation in 
the paranasal sinuses.13

• Administering higher concentrations of  inhalational 
agents or intravenous anesthetic agents to deepen 
anesthesia and thus maintain the MAP.14

Of  the pharmacological agents like vasodilators, β-Blockers, 
α2-agonists, opioids, ACE-inhibitors etc., studies show 
that using β-Blockers before surgery reduces long-
term cardiovascular complications and intra-operative 
bleeding.15,16 The probable mechanism of  β-Blockers 
in causing hemodynamic control is a reduction and 
attenuation of  the excitatory effect caused by a sudden 
increase of  catecholamines during surgery.17 Oral 
Proponolol and oral Metroprolol have been used in 
previous studies with favorable results.18 A continuous 
infusion of  Esmolol also have been used, but a single, oral 
premedication would be more convenient. Our study was 
undertaken to hypothesize whether a preoperative longer 
acting β-Blocker, Bisoprolol would reduce bleeding and 
improve the operating conditions during FESS. Bisoprolol 
is a selective β adrenergic receptor blocker commonly used 
in cardiovascular diseases like hypertension, ischemic heart 
disease, coronary artery disease, arrhythmias and acute M1.

From the observations of  our study, it was evident 
that intraoperative blood loss and the requirements of  
sevoflurane and fentanyl were significantly lower in the 
patients of  Bisoprolol group. The surgical field grading 
was also favorable in the Bisoprolol group than the control 
group. The mean HR and MAP were significantly lower in 
the Bisoprolol group than the control group. No significant 
side effects related to Bisoprolol were reported in our study.

The observations of  our study were comparable to the 
results of  the study done by Jacob et al., where they also 
used oral Bisoprolol to improve surgical field during 
functional endoscopic sinus surgery.19 The dose of  
Bisoprolol used in our study was only 2.5 mg which may 
not cause serious adverse effects.

Nair et al., evaluated the effect of  β-Blocker pre-medication 
on the surgical field during endoscopic sinus surgery and 
demonstrated lower blood loss in patients with decreased 
HR and same arterial blood pressures.20

The negative chronotropic action of  Bisoprolol caused 
reduction in the frequency of  arteriolar pulsations per unit 
time into the tissue bed, increases the diastolic period leading 
to lower venous pressures and thus reduces venous oozing. Figure 2: Data expressed as mean ± standard deviation 
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Our study also demonstrated that Bisoprolol attenuated 
the catecholamine response to laryngoscopy and intubation 
and also attenuated the transient increases in HR and 
blood pressure due to adrenaline infiltration into the nasal 
mucosa. This would be very much beneficial in patients 
with CAD, where tachycardia is undesirable.

The requirements of  Sevoflurane and Fentanyl were 
significantly reduced in Bisoprolol group which is a clinical 
advantage.

Oral tablets are simple to administer and are cost-effective. 
According to Boezaart and his colleagues an ideal category 
scale value for surgical conditions is between 1 and 2.21 In our 
study, the surgical conditions were very much favorable with 
Bisoprolol group. A correlation between arterial pressure or 
HR and the Fromme-Boezaart grade of  the operative field 
could not be made.22 Moreover, despite a firm acceptance 
that decreased arterial pressure reduces bleeding the results 
of  clinical studies were inconclusive and correlation between 
arterial pressure and bleeding was not always observed.23 
Poupak Rahimzadeh, Seyed Hamid-Reza faiz et al. evaluated 
the effects of  premedication with metoprolol on bleeding 
and induced hypotension in nasal surgery and concluded 
that appropriate dose of  metoprolol improves the operative 
field condition and reduces undesirable hemodynamic 
response.24 Although there were a good number of  
clinical trials demonstrating the usefulness of  β-Blockers 
for controlled hypotension, studies with oral Bisoprolol 
were very limited. Future research is awaited regarding the 
optimal use of  Bisoprolol for FESS. Because of  its longer 
duration of  action, hemodynamic stability persisted few 
hours post-operatively as well, which is very much desirable.

CONCLUSION

Our study proved that pre-operative single oral dose of  
Bisoprolol fumarate 2.5 mg significantly reduced the 
Blood loss during surgery and improved the visualization 
of  the operating field during FESS. The requirements of  
Sevoflurane and Fentanyl were significantly reduced in the 
study group.
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death occurring in 6 months or less due to infection, 
bleeding, or both.1 Mechanism includes aberrant expression 
of  proto-oncogenes, chromosomal translocations, altered 
transcription factors, and hyperdiploidy involving more 
than 50 chromosomes.1 Acute leukemia, the most common 
childhood cancer represents 24% of  all childhood 
malignancies with a peak incidence at 2-5 years.2 Clinical 
manifestations include flu-like symptoms, pain in the bone 
or joint caused by malignant marrow expansion. Marrow 
failure results in thrombocytopenia. Oral features are in 
the form of  gingival enlargement, periodontal disease, 
dental caries, mucositis, candidiasis, herpes simplex.3 The 
treatment regimen includes multi-agent chemotherapy in 
three phases: Induction therapy, intensification therapy, 
maintenance therapy and radiotherapy.4 Children are more 
prone to infections due to immune suppression caused by 
disease and its therapy. Any unusual clinical signs in the oral 

INTRODUCTION

Leukemia is the proliferation of  a clone of  abnormal 
hematopoietic cells with impaired differentiation, 
regulation and programmed cell death (apoptosis). Acute 
lymphoblastic leukemia (ALL) is a neoplastic disease 
characterized by an excessive proliferation of  immature 
white blood cells and their precursors which can be rapidly 
fatal. Leukemic cells multiply abnormally resulting in marrow 
failure, altered blood cell counts and when left untreated, 
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cavity can help in the early diagnosis of  ALL. Therefore, 
the aim of  this study was to evaluate oral health status 
(OHS) of  ALL and to compare OHS with healthy children.

MATERIALS AND METHODS

The present study was carried out in 60 children of  both 
sexes in the age group of  2-14 years. 30 healthy children 
reporting to the Department of  Pediatrics and Preventive 
Dentistry, Vokkaligara Sangha Dental College and Hospital 
for routine dental checkup and 30 children diagnosed with 
ALL from the Department of  Pediatrics, Indira Gandhi 
Institute of  Child Health, Bangalore, Karnataka were 
selected for the study. Institutional ethical clearance was 
obtained. Signed written informed consent was obtained 
from their parents. The OHS was examined with a sterile 
mouth mirror, explorer, and disposable sterile gloves. 
As the probes induce gingival bleeding, these were not 
used for examination of  gingival status. The oral cavity 
was examined for gingival status by using the modified 
gingival index, oral hygiene status by using “oral hygiene 
index-simplified (OHI-S)” and dental caries using def-t and 
decay-missing-filled teeth (DMF-T) indices. The results of  
the study were statistically evaluated using unpaired t-test.

RESULTS

• Gingival status was assessed by Modified Gingival 
index given by Loe and Silness which was found to 
be 13% with severe gingivitis and 80% with moderate 
gingivitis in ALL group as compared to control group 
with 3% moderate gingivitis and 26% mild gingivitis. 
No severe gingivitis was seen in the control group 
(Graph 1, Table 1). The mean gingival index in ALL 
was found to be 1.59 when compared to 0.079 in 
the control group (Table 2). Statistically, significant 
difference was seen.

• Oral hygiene was assessed by the Modified OHI. 20% 
of  ALL group was found with poor oral hygiene 
(Graph 2, Table 3). The mean OHI S value of  ALL 
was found to be 2.29 compared to 0.82 in the control 
group (Table 4), which was statistically significant.

• Dental caries was assessed by DMFT/deft index. The 
deft of  76% and DMFT of  46% in ALL group as 
compared to deft of  66% and DMFT of  13% in the 
control group (Graph 3, Table 5). The mean DMFT 
value of  ALL was found to be 5.28 as compared to 1.97 
in the control group (Table 6). Statistically significant 
difference was seen.

Table 1: Comparison of Gingival index between 
ALL group and control group
Group Mild (%) Moderate (%) Severe (%)
ALL 7 80 13
Control 26 3 0
ALL: Acute lymphoblastic leukemia

Table 2: Comparison of mean for gingival index 
between ALL group and control group
Group ALL Control
Mean 1.59379 0.07953
SD 0.73359 0.20091
SD: Standard deviation, ALL: Acute lymphoblastic leukemia

Table 3: Comparison of OHI-S between ALL group 
and control
Group Good (%) Fair (%) Poor (%)
ALL 0 80 20
Control 80 20 0
ALL: Acute lymphoblastic leukemia, OHI‑S: Oral hygiene index‑simplified

Table 4: Comparison of mean for OHI-S between 
ALL group and control
Group ALL Control
Mean 2.2931 0.8220
SD 0.6667 0.5265
ALL: Acute lymphoblastic leukemia, OHI‑S: Oral hygiene index‑simplified, 
SD: Standard deviation

Table 5: Comparison of DMFT index between ALL 
group and control group
Group deft (%) DMFT (%)
ALL 76 46
Control 66 13
ALL: Acute lymphoblastic leukemia, DMFT: Decay‑missing‑filled teeth

Table 6: Comparison of mean for DMFT index 
between ALL group and control group
Group (%) ALL (%) Control (%)
Mean 5.28 1.97
SD 1.87 1.56
ALL: Acute lymphoblastic leukemia, DMFT: Decay‑missing‑filled teeth, SD: Standard 
deviation

Graph 1: Comparison of gingival index between acute 
lymphoblastic leukemia group and control group
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DISCUSSION

In the present study, OHS of  ALL group was compared 
with that of  the control group. The level of  gingivitis was 
significantly higher in ALL group. The mean gingival index 
in ALL was found to be 1.59 as compared to 0.079 in the 
control group. 13% with severe gingivitis and 80% with 
moderate gingivitis was seen in ALL group as compared 
to the control group with 3% moderate gingivitis and 26% 
mild gingivitis. No severe gingivitis was seen in the control 
group. The gingiva appeared to be edematous, deep red 
and may bleed easily. This was in accordance with a study 
conducted by Javed et al. who also found that gingivitis 
was common in children with ALL as compared to healthy 
children.5 Similarly, Hegde et al. reported deterioration in 
gingival status in leukemic children when compared with 
control group.6 Also, Azher et al. showed increase in “Loe 
and Silness” gingival index in different phases of  ALL 
treatment.7 Torres et al. reported that 91.84% of  the ALL 
children had gingivitis.8 Similarly Nasim et al. in his study 
reported a poor gingival condition in patients undergoing 
chemoradiation therapy.9 Al-Mashhadane et al. also found 
that the chemotherapeutic agents modify the oral health, 
and there was a significant increase in plaque and gingival 
indices.10

The mean OHI- S value of  ALL was found to be 
2.29 compared to 0.82 in the control group. 20% of  
children from ALL group showed poor oral hygiene, 
whereas 80% showed fair oral hygiene. In control group, 
80% of  children had good oral hygiene whereas only 20% 
showed fair oral hygiene. There was a significant increase in 
plaque accumulation since brushing regimen was difficult 
to be followed in ALL group. Establishing a good oral 
hygiene was difficult due to their small age and the nature 
of  the disease which was debilitating prevents performance 
of  good oral hygiene. Hegde et al. also reported poor OHS 
in leukemic children when compared with the control 
group.6 However in contrast to this, Pels et al. found that 
oral hygiene was significantly better in children with ALL 
than in healthy children and the results were attributed to 
the oral hygiene regimen that the children were following 
during the cancer treatment protocol.11

The DMFT of  46% and deft of  76% which was found to 
be significantly higher in the ALL group than in the control 
group with DMFT of  13% and deft of  66%. The mean 
value of  ALL was found to be 5.28 as compared to 1.97 in 
the control group. The number of  decayed teeth in primary 
dentition were more than that in permanent dentition, 
which could be related to inadequacy in manual brushing 
in these age group and more prolonged time the primary 
teeth being exposed to the bacterial plaque. Decayed 
teeth were more in the ALL group since oral pediatric 
medications contain high amounts of  sucrose. Hegde et al. 
and Dens et al. have reported high caries prevalence in 
leukemic children.6,12 Furthermore, Azher et al. found 
increased DMFT/def  index ALL.7 Xerostomia was one 
of  the most frequent effects of  radiotherapy which makes 
them prone for dental caries. Javed et al. showed children 
with ALL had a reduced salivary flow rate, which makes 
them more susceptible to dental caries as compared to 
healthy children.5

CONCLUSION

• The gingival index, OHI, DMFT index was 
significantly higher in the ALL group compared to 
healthy children.

• Maintenance of  good oral hygiene and simultaneous 
caries treatment should be considered mandatory 
to prevent any dental and periodontal infections in 
leukemic children.

• Recommended to educate and reinforce the caretaker 
and child about the importance of  oral care, which can 
compromise child’s health and quality of  life during 
the treatment procedure. Therefore, the chances for 
a successful outcome of  oncology treatment can be 
improved.

Graph 2: Comparison of oral hygiene index-simplified between 
acute lymphoblastic leukemia group and control

Graph 3: Comparison of decay-missing-filled teeth index 
between acute lymphoblastic leukemia group and control group
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drugs which are used during general anesthesia, stress 
of  laryngoscopy and tracheal intubation with the use 
of  regional nerve block are avoided.3 Along with this 
other local anesthetics drugs like morphine, epinephrine, 
clonidine, pethidine, midazolam are used.4 However, 
these may lead to certain side-effects such as sedation, 
psychomimetic effects, respiratory depression, pruritis, 
etc.5 Drugs having minimal side-effects and prolonged 
duration of  analgesia are always looked for. In literature 
various studies have proved the efficacy like steroids 
such as Dexamethasone, which prolongs effects on the 
duration of  regional nerve blocks.6 It is very potent and 
selective glucocorticoid. Usually, this drug is used for anti-
inflammatory and immunosuppressant action.7 Clinical 
uses of  dexamethasone are also used to treat patients 
suffering from neuropathic pain and complex regional pain 

INTRODUCTION

Regional block technique, like brachial plexus block is a 
popular and widely employed block for peri-operative 
anesthesia and as analgesia for surgeries of  the upper 
extremity.1 Now-a-days various drugs have been used 
with local anesthetics to achieve quick results, dense and 
prolonged block.2 Unwanted effects of  the anesthetic 
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Abstract
Background: Supraclavicular brachial plexus block provides excellent, but time limited analgesia. In this study, we evaluated 
the effect of intravenous (IV) dexamethasone on the duration of the supraclavicular brachial plexus block with ropivacaine. The 
primary end points were onset and total duration of sensory and motor block, quality of analgesia and duration of analgesia.

Materials and Methods: After obtaining Institutional Ethical Committee’s approval and getting informed consent from the patients, 
80 patients were divided into two groups RD and R comprising of 40 each in a randomized, double blinded fashion. Group RD 
received 30 ml of 0.5% ropivacaine with IV dexamethasone 10 mg (2.5 ml). Group R received 30 ml of ropivacaine with IV 
2.5 ml of normal saline. Motor and sensory block onset times, block duration, quality and duration of analgesia were recorded.

Results: Demographic and surgical characteristics were similar in both the groups. The mean duration of analgesia in Group RD 
was 934 ± 68 min (15.56 h), whereas in Group R, it was 342 ± 48.7 min (5.7 h) (P < 0.0001). The mean duration of motor block 
in Group RD and Group R were 425 ± 38.2 min (11.12 h) and 226 ± 36.4 min (6.2 h), respectively (P < 0.0001). Both these 
data were highly significant statistically.

Conclusion: IV dexamethasone significantly prolongs the analgesic duration of single‑shot supraclavicular brachial plexus 
block with ropivacaine. As dexamethsone is not licensed for perineural use, clinicians should consider IV administration of 
dexamethasone to achieve increased duration of analgesia.
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syndromes.8,9 The systemic anti-inflammatory properties 
are probably responsible for prolonged analgesia after 
single shot supraclavicular block. Our aim is to evaluate 
the efficacy of  intravenous (IV) dexamethasone with 
ropivacaine in prolonging the duration of  supraclavicular 
block compared with ropivacaine with normal saline.

MATERIALS AND METHODS

The present study was conducted from May 2014 to 
August 2014 in Government General Hospital, Rangaraya 
Medical College, Kakinada. Ethical clearance was obtained 
from Ethical Committee approval and informed consent 
was taken from patient those who were included in study. 
A total of  80 patients aged between 20 and 45 years 
posted for elective orthopedic surgeries of  upper limb 
under supraclavicular brachial plexus block, belonging to 
American Society of  Anesthesiologists (ASA) grading I 
and II of  either sexes, weighing 40-75 kg were taken up 
for this study.

Exclusion Criteria
• Patient whose refused to participate in study
• Patients belonging to ASA III and IV
• Patients having history of  allergy to local anesthetics 

or corticosteroids like dexamethasone
• Coagulopathy, diabetes mellitus
• Local infection at the site of  proposed puncture for 

supraclavicular block
• Systemic use of  corticosteroids within 6 months before 

surgery
• Pre-existing neuropathy involving the surgical limb.

Patients were randomly divided by simple random sampling 
into two groups, such as RD and R with 40 of  them in 
each group.

In the operation theatre, IV fluid was started and IV access 
was secured with 18G cannula on the opposite limb. Baseline 
parameters were recorded by attaching all the basic monitoring 
devices like oxygen saturation (SpO2), electrocardiogram 
(ECG), noninvasive blood pressure (NIBP).

Premedication was given to patient with tablet rantac - 150 mg 
night before surgery and injection midazolam 0.05 mg/kg 
intra-muscular (IM) 1 h prior to surgery.

Then later in supine position with head turned 45° 
to the opposite side and arm placed by the side of  
chest supraclavicular block was performed using nerve 
stimulation technique. Then needle insertion site was 
prepared with by use of  antiseptic solution. About 1-1.5 cm 
above the midclavicular point subclavian artery pulsations 

were felt, 50 mm long insulated needle was inserted in 
caudad, backward and medial direction. When muscle 
contractions were seen at stimulating current between 
0.2 mA and 0.5 mA at 2 Hz frequency with pulse width 
of  0.1 ms, drugs were injected with intermittent negative 
aspiration. Group RD received 30 ml of  0.5% ropivacaine 
with 10 mg (2.5 ml) dexamethasone IV. Group R received 
30 ml of  ropivacaine with 2.5 ml of  IV normal saline.

After institution of  the blockade following parameters 
were assessed:
• Sensory blockade was tested using pin prick method 

along the distribution of  the four nerves (median 
nerve, radial nerve, ulnar nerve and musculocutaneous 
nerve)

• The duration of  analgesia is defined as the time interval 
between the end of  local anesthetic administration to the 
time when patient had visual analog scale score of  ≥4

• Onset of  sensory blockade is considered as the 
time interval between the end of  local anesthetic 
administration and loss of  sensation to pin prick

• Motor blockade assessment was done using the 
modified Bromage scale for upper extremities on a 
three point scale.

Modified Bromage Scale (Three Point Scale)
• Grade 0 = Normal motor function with full flexion/

extension of  elbow, wrist and fingers
• Grade 1= Decreased motor strength with ability to 

move fingers and/or wrist only
• Grade 2= Complete motor blockade with inability to 

move fingers.
• Onset of  motor blockade is considered as the 

time interval between the end of  local anesthetic 
administration and inability to move fingers

• The duration of  motor blockade is defined as the 
time interval between the end of  local anesthetic 
administration and the recovery of  complete 
motor function of  the hand and forearm

• Surgery was allowed to proceed when complete 
anesthesia was achieved. Intra-operatively heart 
rate, ECG, NIBP, SPO2 were monitored

• The quality of  intra operative analgesia was judged 
by the investigator at the end of  surgery.

As excellent (no discomfort or pain) good (mild pain or 
discomfort, no need for additional analgesics) fair (pain 
that required additional analgesics) or poor (moderate or 
severe pain that needed more than 100 µg of  fentanyl or 
general anesthesia.

Post operatively, motor blockade and verbal rating scale 
score were assessed every hourly. Injection diclofenac 
75 mg IM was administered as rescue analgesic.
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Statistical Analysis
Data were compiled systematically and Student’s t-test, 
Chi-square test were use to analyzed the data. P < 0.05 was 
considered as significant and P < 0.0001 as highly significant.

RESULTS

The study was conducted on eighty patients.

In both the groups, patient’s demographic profiles were 
comparable with regards to age, sex, weight, ASA status 
and mean duration of  surgery (Table 1).

The mean time to onset of  sensory block in minutes was 
16.92 ± 4.63 in Group RD and 18.46 ± 3.55 in Group R 
(P = 0.19). Statistically not significant.

The mean time to onset of  motor block in minutes in 
Group RD and Group R was 21.82 ± 3.61 and 23.43 ± 
3.89 respectively (P = 0.1359). Statistically not significant.

Mean time to onset of  sensory and motor blockade were 
earlier in dexamethasone group compared to the control 
group, but it is not statistically significant (P > 0.05).

Duration of  motor block and duration of  analgesia 
were prolonged in dexamethasone group compared to 
the control group. It is statistically very significant as 
P < 0.0001 (Figure 1).

In our study, the mean duration of  analgesia in Group RD 
was 934 ± 68 min (15.56 h) whereas in Group R it was 
342 ± 48.7 min (5.7 h) (P < 0.0001), highly significant 
statistically.

The mean duration of  motor block in Group RD and 
Group R were 425 ± 38.2 min (11.12 h) and 226 ± 
36.4 min (6.2 h) respectively (P < 0.0001), highly significant 
statistically.

Interpretation: The pain scores of  RD group were 
significantly less than the ropivacaine group (Figure 2).

Incidence of  nausea in Group RD was 4%, in Group R 
was 16%, which is statistically significant.

Incidence of  tingling/numbness in the early post-operative 
period is 4% in Group RD, 8% in Group R, which is 
statistically not significant.

DISCUSSION

Regional anesthesia is a simple, safe, effective technique 
of  anesthesia having distinct advantages over general 
and IV regional anesthesia very particularly for day care 
surgeries. Hence, regional anesthesia techniques are 
gaining prominence now-a-days. The main reason is they 
can be utilized for analgesia during post-operative period 
besides avoiding all the problems associated with general 
anaesthesia.10

Supraclavicular brachial plexus block is also simple to 
perform, safe and effective technique which produces a 
reliable block of  the upper extremity.11 Several adjuvants 
like ketamine, epinephrine, opioids, alpha-2 agonists etc. 
can be added to local anesthetics to prolong the duration of  
regional blocks and also to intensify the quality of  regional 
blocks.12,13 In our study we evaluated the efficacy of  IV. 
Dexamethasone added to ropivacaine for supraclavicular 
brachial plexus block.14

Intra operative assessments regarding the onset, duration 
and quality of  both sensory and motor blocks were carried 
out by an observer anesthetist who was blinded to group 
allocation and the study drug.

The demographic profiles of  the patients in both the 
groups were comparable with regards to age, sex and 
weight, ASA status and mean duration of  surgery. 
Statistically not significant (P > 0.05).

The mean time to onset of  sensory block in minutes was 
12.5 ± 2.6 in Group R and 11.9±2.8 in Group RD (P = 
0.875). Statistically not significant (Table 2).

The mean time to onset of  motor block in minutes in 
Group R and Group RD was 17.3 ± 2.7 and 16.2 ± 1.89 
respectively (P = 0.74). Statistically not significant.

Steroids are very potent anti-inf lammatory and 
immunosuppressive agents. Perineural/IV injection of  

Table 1: Comparison of demographic data
Demographic data R RD P value
Age 51.0±12.6 50.6±14.0 0.959 (>0.05)NS

Sex (M: F) 15:10 16:9 0.382 (>0.05)NS

Weight 62.4±6.8 63.3±3.2 0.905 (>0.05)NS

ASA I/II 22/3 21/4 0.858 (>0.05)NS

Surgical duration (min) 93±36 98±42 0.5692NS

Values are expressed as mean±standard deviation, NS: Not significant

Table 2: Comparison of block characteristics in 
two groups

R RD P value
Onset of sensory block (min) 12.5±2.6 11.9±2.8 0.875 (>0.05)
Onset of motor block (min) 17.3±2.7 16.2±1.89 0.740 (>0.05)
Duration of analgesia (min) 342±48.7 934±68.1 0.0001 (<0.05)
Duration of motor block (min) 226±36.4 425±38.2 0.0001 (<0.05)
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steroids is reported to influence post-operative analgesia 
as well.15,16

IV/perineural use of  dexamethasone has an equivalence 
analgesic effect in a study done by Desmet et al.17 When 
given systemically after intracellular uptake glucocorticoids 
will activate cytoplasmatic glucocorticoid receptors which 
will bind to glucocorticoid response elements in DNA. 
This leads to both decreased production of  inflammatory 
proteins (Ox-2, iNOS, cytoplasmic phospholipase A2, 
interleukins [ILs] inflammatory chemokines, etc.) and 
increased production of  anti-inflammatory proteins 
(lipocortin-1 [IL-1]) receptor antagonist.

Though the safety of  perineural dexamethasone has been 
questioned, the use of  dexamethasone at doses between 
4 and 12 mg via IV, perineural and epidural routes is 
described in regional anesthesia and pain medicine text 
books.18 However in vivo and in vitro animal studies also 
proved that locally applied corticosteroids have no long 
term effects on the structure, electric properties or function 
of  peripheral nerves.19

Synthetic glucocorticoid dexamethasone is preferred 
in various studies because of  its potential and lack of  
mineralocorticoid activity. Dexamethasone is also known 
for its anti-emetic property. Dexamethasone is the 
preferred anti-emetic agent in cases of  refractory nausea 
and vomiting.

Limitations of  our study are we did not use ultrasound 
guided block as our experience was insufficient to use US 
based technique. Analgesics were only administered on 
request and a post-operative regimen with regular analgesic 
administration might have impacted our secondary 
outcomes. Such a regimen is often not easy to implement 
in an ambulatory setting.

We did not follow up the patients for long periods >3 months 
for chronic neurological effects of  dexamethasone. The 
dose we used in our study is a safe dose, which was proved 
in several clinical trials. No significant side-effects were 
noted in the study group in our study.

Kopacz and Holte et al., found that addition of  small 
amounts of  dexamethasone to bupivacaine incorporated 
in micro capsules prolonged local analgesia compared with 
microcapsules with plain bupivacaine after subcutaneous 
administration in humans Pathak et al., showed that there 
was no significant difference in the onset time to sensory 
and motor blocks between two groups in their study, which 
correlated with the findings of  our study.20

In our study, the mean duration of  analgesia in Group RD 
was 934 ± 68 min (15.56 h) whereas in Group R it was 

342 ± 48.7 min (5.7 h) (P < 0.0001), highly significant 
statistically (Table 3).

The mean duration of  motor block in Group RD and 
Group R were 425 ± 38.2 min (11.12 h) and 226 ± 36.4 min 
(6.2 h) respectively (P < 0.0001), highly significant statistically.

In a previous study by Cummings et al., they reported that 
dexamethasone prolonged analgesia from interscalene 
blocks using ropivacaine or bupivacaine, with the effect 
being stronger with ropivacaine. Dexamethasone with 
either drug prolonged the duration of  analgesia.21

In a study by Shrestha et al., the authors found that there 
was significantly faster onset of  action (14.5 ± 2.10 min 

Figure 1: Peri-operative block characteristics

Figure 2: Comparison of verbal rating scale of two groups

Table 3: Quality of analgesia in two groups
Group-R Group-RD P value

Excellent 38 27 >0.05
Good 2 2
Fair 0 1
Poor 0 0
Time to first analgesic request (h) 5.7±0.40 15.56±0.30 <0.0001
Post-operative analgesic consumption 
during the first 24 h (n [%])

30 (75) 18 (45) 0.0115

Values are expressed as mean±standard deviation, numbers or %
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vs. 18.15 ± 4.25 min; P < 0.05) and prolonged duration 
of  analgesia (12.75 ± 5.33 h vs. 3.16 ± 0.48 h; P < 0.001) 
in the dexamethasone group than in the other group.22

Parrington et al., showed that dexamethasone added to 
mepivacaine prolongs the duration of  analgesia (332 min 
vs. 228 min in control group) after supraclavicular brachial 
plexus block. The onset time of  sensory and motor blocks 
were similar in both the groups.23

Several studies have shown that addition of  4-8 mg 
of  dexamethasone to local anesthetics effectively and 
significantly prolongs the duration of  analgesia.

There is no significant hemodynamic variability between 
the two groups.

Incidence of  nausea in Group RD was 4%, in Group R was 
16%, which is statistically significant. Lower incidence of  
nausea is because of  antiemetic action of  dexamethasone.

Incidence of  tingling/numbness in the early post-operative 
period is 4% in Group RD, 8% in Group R, which 
is statistically not significant. The tingling/numbness 
disappeared few hours later post-operatively.

CONCLUSION

Administration of  IV dexamethasone along with 
supraclavicular brachial plexus block with local anesthetics 
significantly helps in prolonging duration of  analgesia 
in patients undergoing upper limb surgeries and is 
comparatively safe and cost-effective method of  providing 
post-operative analgesia.
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critically ill patients is practical and can provide information 
on illness severity and prognosis, because a high lactate level 
is most frequently, but not always, interpreted as resulting 
from anaerobic metabolism, particularly when associated 
with metabolic acidosis.4 Elevated lactate levels are also 
associated with multi organ dysfunction post-operatively, 
following trauma and septic shock5-8 and it has been 
suggested that hyperlactatemia is associated with worst 
outcome.8-11 Persistence of  lactate levels above normal 
is associated with higher mortality rates in patients with 
severe sepsis, shock and in post cardiac arrest patients.9 
The present study aims to check whether elevated venous 
lactate levels show any relation with mortality in critically 
ill patients.

METHODS

This is a prospective observational study over 125 critically 
ill patients in intensive care unit (ICU) of  NRIGH and 

INTRODUCTION

Lactate is a quantitatively important oxidizable substrate 
and gluconeogenic precursor, as well as a means by which 
metabolism in various tissues is coordinated. Assessment 
of  blood lactate is easier and faster, but the use of  blood 
lactate monitoring for risk assessment is still controversial. 
Hyperlactemia associated with metabolic acidosis is a 
major predictor of  mortality in patients with sepsis or 
after cardiovascular shock, and the evolution of  lactate 
concentration after therapeutic management can more 
accurately predict the outcome.1-3 Lactate measurement in 

Original  Article

Abstract
Introduction: Blood lactate levels are suggested as more important parameter to evaluate patient condition particularly in 
critical illness.

Aim: The aim of this study is to find a relation between lactate levels and hospital fatal outcome in critical illness.

Methods: This was a prospective observational study in 125 critical ill‑patients admitted in intensive care unit. Serial serum 
lactate levels were estimated from the time of admission for every 24 h and the results were correlated with Acute Physiology 
and Chronic Health Evaluation II (APACHE) score and fatal outcome.

Results: Non-survivors (n = 32, 25%) had significantly higher lactate levels than survivors at the time of admission (137.5 mg/dl 
vs. 37.7 mg/dl). Fatal outcome rate was significantly higher in patients with lactate levels 100 mg/dl or higher when compared 
with lactate levels below 100 mg/dl. A significant positive correlation was observed between APACHE II scores and admission 
lactate levels in nonsurvivors.

Conclusion: Serum lactate measurement plays a significant role in detection of fatal outcome in critical illness patients.
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the Institutional ethical committee clearance was obtained 
to conduct the study. Serial lactate levels were measured 
from venous blood samples of  125 critically ill patients 
from the day 1 of  their admission into ICU and the next 
24 h, 48 h and 72 h of  their stay in ICU. A detailed history 
of  reason for ICU admission, mechanical ventilation, 
Acute Physiology and Chronic Health Evaluation II 
(APACHE II) score, length of  stay (LOS) ICU were 
taken from all 125 critically ill patients. Serum lactate was 
measured by enzymatic colorimetric method on Randox 
daytona automated instrument with reference values 
4.5-19.8 mg/dl. All the general characteristics like age, 
LOS in ICU and lactate levels were analyzed using mean, 
standard deviation and P value. Serum Lactate levels at the 
time of  admission was correlated with fatal outcome and 
APACHE II scores using Pearson’s correlation coefficient.

RESULTS

The non-survivors out of  125 patients was 25% (n = 32) 
and was higher in patients with hyper lactatemia during 
ICU stay when compared with those without hyper 
lactatemia as shown in Table 1. It was also observed 
that the LOS in ICU for non-survivors is very less when 
compared with survivors (1.15 vs. 3.37 days) as shown in 
Table 1 and Graph 1. The admission mean lactate level was 
significantly higher in non survivors than hospital survivors 
(137.5 mg/dl vs. 37.7 mg/dl) which is shown in Table 1 and 
Graph 2. A significant positive correlation was observed 
between APACHE II score and admission lactate levels in 
non survivors (r = 0.691) as shown in Graph 3.

DISCUSSION

Hyper lactatemia in critically ill-patients may reflect the 
imbalance between local or systemic oxygen supply and 
oxygen consumption.12 Hyperlactatemia may also found 
in increased aerobic glycolysis in hypermetabolic states 
from various causes like alkalosis in hyper ventilation, 
sepsis or low flow rates.13,14 The pathologic causes of  hyper 

lactatemia were divided between those with evidence of  
well-known causes of  hypoxia and those with no detectable 
disturbance in oxygen transport in the usual sense.15 The 
body is capable enough to clear large lactate levels from 

Table 1: General characteristics of all patients, 
survivors and non survivors
Characteristics All 

patients 
(n=125)

Non 
survivors 

(n=32)

Survivors 
(n=93)

P value

Age (years, ±SD) 60±15 62±14 52±19 <0.001
LOS‑ICU (days, ±SD) 5±2 1.15±0.36 3.7±1.3 <0.001
Serum lactate 
levels, at the time of 
admission (mg/dl)

86.8±71 137.5±29.8 37.7±13.9 <0.001

APACHE II scores 16.9±9 30±6.1 12.2±5.7 <0.001
LOS: Length of stay, ICU: Intensive care unit, SD: Standard deviation, 
APACHE II: Acute Physiology and Chronic Health Evaluation II

Graph 1: Length of stay in intensive care unit. Non survivors 
had very less stay when compared with survivors in 

intensive care unit

Graph 2: Admission mean serum lactate levels in non survivors 
are very high when compared with survivors

Graph 3: A strong positive correlation of serum lactate levels 
with Acute Physiology and Chronic Health Evaluation II scores 

in non-survivors
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blood, but several clinical conditions like liver dysfunction, 
following cardiac surgery and sepsis are associated with 
impaired lactate clearance.16 A recent health technology 
assessment on the use of  lactate levels in critically ill patients 
showed increased lactate levels in blood has a relation to 
morbidity and mortality both in emergency department 
and in ICU, indicating the lactate levels has a place in risk 
stratification.17 This study of  lactate levels in relation with 
mortality rate helped in assessing the prognosis of  the 
patient. In survivors the admission lactate level, which are 
elevated but below 100 mg/dl were normalized within 
3-4 days showing decreased mortality rate, but in non 
survivors the admission lactate levels which are more than 
100 mg/dl were not normalized and the patients died within 
36 h which clearly indicates that lactate levels are very good 
indicators for mortality. Many other studies have found 
that elevated lactate levels are associated with mortality rate 
following cardiothorasic surgery, trauma, major abdominal 
surgery, sepsis, ventilated neonates,18-22 which are going in 
accordance with our present study. According to a recent 
study, patients with hyperlactatemia in ICU admission, 
lactate-guided therapy significantly reduced hospital fatal 
outcome which suggests that initial lactate monitoring has 
much clinical benefit.23

CONCLUSION

We conclude that hyper lactatemia is having a strong 
relation with the fatal outcome in critically ill patients; 
serum lactate level at the time of  admission may act as an 
important predictor for mortality and morbidity in critically 
ill patients.
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vary according to race and geography which was found to 
be highest in Caucasians, intermediate in African Americans 
and lowest in Asian Americans.1,2 Migraine accounts to 
about 1.4% of  years lost due to disability providing an 
added financial perspective to the brunt of  migraine.3 The 
impact on the quality of  daily life is, therefore, substantial. 
Headaches during the initial years are usually episodic and 
mild and so people have qualms in visiting a physician for 
consult. The reluctance of  the public to seek proper care, 
coupled with the use of  analgesics rather than specific 
anti-migraine treatments predisposes people with episodic 
migraine to chronic transformed migraine. Health systems 
across the world continue to underrate, underreport and 
under-treat migraine. Health systems, therefore, have to 
acknowledge the multifaceted problems that act as barriers 
in providing proper care and have to adopt more stringent 
measures in the diagnosis and management of  migraine. 
Prevalence studies have not been frequently conducted 
across communities in India. The aim of  this study is to 

INTRODUCTION

Headache is a common disorder of  the central nervous 
system, which is associated with a significant disease 
burden. Migraine, a type of  primary headache is particularly 
devitalizing, often interfering with and affecting work, 
social and leisure activities. The nature of  the disorder 
is such that it leads to frequent absenteeism and deters 
work productivity. The burden of  migraine can better be 
understood by the fact that nearly 4-9% of  men and 11-25% 
of  women in western countries and the prevalence rates 

Original  Article

Abstract
Introduction: Migraine is a common disorder having a significant impact on the quality of daily life. Despite the fact, migraine 
largely remains an under diagnosed and an undertreated condition. The study aims to assess the prevalence, distribution, 
treatment patterns and success among migraineurs.

Material and Methods: The study was conducted as a community based study using Kiel headache questionnaire developed 
based on the International Headache Society criteria for migraine. A visual acuity score chart was be used to establish treatment 
success. Study population and area: This study was done among adults 18 years and above with history of headaches for more 
than a year in the field practice area of the Community Medicine Department of TMCH during May to June 2014. Sample size: 
The sample size calculated was 340 (with the existing prevalence of 22.7% and 20% allowable error). Statistical technique: 
Data were entered in Excel sheet and analysis were be done using SPSS software.

Results: The prevalence of migraine among the 499 people who were sampled was 32%, while that of classical migraine was 
11.2%. There was a female preponderance in the prevalence of migraine. Females accounted for 59.6% of the migraineurs 
and it was highly prevalent in adults among 31-45 years, who constituted 38% of the migraineurs. Prevalence of migraine was 
comparatively higher in people of socio-economic class 1 with 39.6% having migraine. Despite the frequency and severity of 
headaches only 32% of the migraineurs had sought physician consult, 39.6% claimed not taking any medicines and the rest 
were on self-medication. The treatment success rate was 38.3% and 1% of the study population had migraine prophylactic drugs.

Conclusion: Despite the higher prevalence of migraine in this population than the global prevalence, majority of them do not 
seek proper medical treatment.
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estimate the prevalence and distribution of  migraine and 
to determine the patterns of  treatment and their outcome 
among the people of  a select community.

Aims and Objectives
1. To estimate the magnitude and distribution of  migraine 

among adults in Chennai.
2. To assess the management patterns of  migraine.
3. To assess the treatment satisfaction among people with 

migraine.

MATERIALS AND METHODS

Study Design
This study was conducted as a community based cross-
sectional study.

Study Population
Adults 18 years and above. Inclusion criteria: Adults with 
a history of  headaches for more than a year. Exclusion 
criteria: Family history of  psychiatric illness, history of  
chronic diseases like diabetes, hypertension, Ischemic heart 
disease, etc.

Study Area 
This study was conducted as a community-based survey 
under rural field practice area Kelambakkam.

Sample Size
Sample size was calculated by global prevalence of  
migraine study conducted by Todd et al.4 showing 
22.7% form statistics National surveillance studies. 
The calculated sample size was 340 by using the 
formula 4 × p × q/d2 with the allowable error of  20%.

340 (with the existing migraine prevalence of  22.7%) – 
Allowable error of  20% - 4 × p × q divided by d2 = 4 × 
22.7 × 77.3/4.542 = 340

Study Period 
The study was done during the months of  May and July 
2014.

Sampling Technique
The study participants were randomly selected from the 
households of  the field practice area of  the department 
of  community medicine. Those, who had a history of  
headaches within the past one month, were administered 
the questionnaire after getting the informed consent and 
ensuring confidentiality.

Study Tool and Data Collection
House to house survey using pre-validated questionnaire 
done in the field practice area of  the department of  

community medicine after getting the informed 
consent.

1. Questionnaire: Modified Kiel Headache questionnaire5 
and VAS chart.

2. Statistical technique: Data were entered in excel sheet 
and data analysis was done using SPSS 16 software. 
(Manufacturer details - Sun Microsystems, Inc., 4150 
Network Circle, Santa Clara, California 95054, U.S.A.).

Ethical Considerations
This research project was presented in the Institutional 
Committee meeting, and ethical clearance was obtained 
before the start of  the study.

RESULTS

Socio Demographic Profile
A total of  499 people who satisfied the inclusion criteria 
were included for the study. The study population 
largely was females (61.1%). People in the age bracket 
of  <45 years formed a major part of  the group (76%). Of  
the 499 people, 40.5% were graduates and about 46.8% 
were currently employed. Around 8.4% confessed smoking 
and 16.6% report drinking alcohol (Table 1).

Table 1: Socio demographic profile of the study 
participants
Variable Number Percentage
Gender

Male 194 38.9
Female 305 61.1

Age group 
<30 years 184 36.9
31-45 years 195 39.1
46-60 years 50 10
>60 years 70 14

Occupation
Employed 234 46.8
Unemployed 265 53.2

Education
Primary schooling 30 6.1
Middle schooling 89 17.8
High schooling 101 20.2
Higher secondary schooling 77 15.4
Graduates and PGs 202 40.5

Socio economic status
Class 1 155 31.1
Class 2 110 22.0
Class 3 134 26.9
Class 4 78 15.6
Class 5 22 4.4

Lifestyle habits
Smokers 42 8.4
Non-smokers 457 91.6
Alcoholics 83 16.6
Non-alcoholics 416 83.4
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Prevalence of Headache and Migraine
Migraine was present in 32% of  the study population with 
around 11.2% reporting symptoms of  classical migraine. 
There was a female preponderance in the prevalence of  
migraine that is 59.6% and males accounted for 39.1% of  
all people with migraine. Similarly, the prevalence was high 
among adults under 45 years of  age (68.5%) and was also 
comparatively higher in people of  socio-economic Class 1 
with 39.6% reporting migraine (Table 2).

Migraine and its Associated Symptoms
Although migraine headaches by definition are unilateral, 
around 40.2% of  the people satisfying the International 
Headache Society criteria for migraine reported of  
experiencing pain in and around the eyes particularly 
over the frontal region. Approximately, 30.1% of  people 
having migraine complained of  experiencing either 
nausea or vomiting while another 11.3 and 17.6% report 
photophobia and phonophobia respectively and 45% 
of  the people with migraine, experience headaches of  
moderate intensity with a Visual Acuity Score between 
4 and 7, while another 14% complaint of  severe headaches 
with a VAS of  more than 7. Episodes of  migraine are 
aggravated in 58% of  cases by any form of  exertion. 
The intensity of  the episode comes down in 32% of  the 
people after having sufficient rest. The average duration 
of  an episode is <2 h. Status headaches of  migraine were 
reported by 5% of  the people. Nearly 50% of  the people 
lose or either perform with reduced efficiency, in anywhere 
between a day to five of  work days per month as a result 
of  migraine (Table 3).

Duration, Treatment Adequacy and Satisfaction among 
Migraneurs
Chronic migraine is seen in 9.4% of  the people. Despite 
the frequency and severity of  headaches, only 32% of  
people having migraine had sought physician consult, 
39.6% claimed not taking any medicines and the rest 
were on self-medication. NSAIDs seem to be the drugs 
of  choice irrespective of  the severity of  the episodes, and 
the overall treatment success rate of  migraine was 38.3%. 
Although efficient prophylactic treatments are available, 
they are being used by <1% of  the people (Table 4).

DISCUSSION

The study that we undertook in a relatively suburban adult 
population reporting recurrent headaches for more than a 
year yielded a migraine prevalence of  32%. However, the 
global prevalence of  migraine among adults is estimated to 
be about 11% with countries reporting prevalence as low 
as 1% to as high as 24.9%.6 Asians and Africans have in 

general shown a low prevalence of  migraine.7 The reason 
for the comparatively far higher prevalence than the global 
average can be attributed to be the highly selective nature 
of  our study wherein only people experiencing frequent 
headaches were questioned. Many studies have shown 
that females had a higher prevalence of  migraine8,9 and 
similarly our study also showed female preponderance. 
Migraine was highly prevalent in adults under 45 years of  
age with 68.5% reporting migraine. The above data is in 
particular, of  importance because the early adulthood is 
usually the more productive of  the years and migraine, 
therefore, greatly affects the productivity during these 
years. People of  socio-economic Class 1 accounted for 
39.6% of  the people with migraine. This is strange, as 
earlier studies have shown the prevalence to be more 
among people of  lower socio-economic classes.10 The 
question of  this being an isolated trend or it being a 
changing trend worldwide has to be addressed. Another 
particular factor, which was observed during the course 
of  study, was the variation in the quality and location of  
pain. Migraine headaches in general are thought to be 
unilateral. However, a majority of  around 40.2% of  the 
study group noted of  experiencing pain in and around the 
eyes particularly over the frontal region. The character of  

Table 2: Socio demographic profile versus 
migraine and classical migraine
Variable Migraine Classical migraine
Age group Present (159) Absent Present (58) Absent

<30 years 49 135 10 174
31-45 years 60 135 26 169
46-60 years 15 35 2 48
More than 60 years 35 35 20 50

Gender
Male 65 129 31 163
Female 94 211 27 278

Occupation
Employed 105 129 27 207
Unemployed 54 211 31 234

Education
Primary schooling 09 21 2 28
Middle schooling 18 71 3 86
High schooling 26 75 10 91
Higher secondary 
schooling

17 60 4 73

Graduates and PGs 89 113 39 163
Socio economic status

Class 63 92 27 128
Class II 27 83 9 101
Class III 44 90 13 121
Class IV 22 56 9 69
Class V 03 19 00 22

Lifestyle habits
Smoker 13 29 5 37
Non-smoker 146 311 53 404

Lifestyle habits
Alcoholic 24 59 7 76
Non-alcoholic 135 281 51 365
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pain in most cases was pulsatile (32.7%). Nearly 26.4% of  
the people with migraine said of  experiencing a dull aching 

type of  pain. This could represent the potential pool of  
people in whom episodic migraine is slowly transforming 

Table 3: Headache and migraine associated features
Headache (n=499) Frequency % Migraine (n=159) Frequency %
Age of onset Age of onset

<20 years 173 34.6 <20 years 73 46
20-40 years 239 47.8 20-40 years 54 34
>40 years 16 3.2 >40 years 9 5.5
Not sure 71 14.2 Not sure 23 14.5

History History
Trauma preceding headache 28 5.6 Trauma preceding headache 13 8.1
No trauma 471 94.4 No trauma 146 91.9
Infection preceding headache 29 94.2 Infection preceding headache 5 3.1
No infections 470 5.8 No infections 154 96.9

Location Location
Around the vertex 2 0.4 Around the vertex 1 0.6
Back of head/neck 68 13.6 Back of head/neck 19 11.9
Bilateral 194 38.9 Bilateral 12 7.5
Frontal region 39 7.8 Frontal region 64 40.2
Unilateral 196 39.2 Unilateral 63 39.6

Character Character
Band like pain 34 6.8 Band like pain 11 6.9
Dull ache 118 23.6 Dull ache 42 26.4
Pressure sensation 65 13.0 Pressure sensation 23 14.4
Pulsatile 174 34.9 Pulsatile 52 32.7
Exploding 6 1.2 Exploding 1 0.6
Sharp 97 19.4 Sharp 30 18.8
Shock-like 5 1.0 Shock-like 0 0

Associated symptoms Associated symptoms
Nausea/Vomiting 156 31.3 Nausea/Vomiting 48 30.1
Photophobia 77 15.4 Photophobia 18 11.3
Phonophobia 87 17.4 Phonophobia 28 17.6
Dizziness 98 19.6 Dizziness 31 19.4

Intensity Intensity
Mild 207 41.5 Mild 66 41.5
Moderate 231 46.3 Moderate 71 44.6
Severe 61 12.2 Severe 22 13.8

Aggravating factors Aggravating factors
Any exertion 295 59.1 Any exertion 92 57.8
Bending over 79 15.8 Bending over 24 15.1
Ocular strain 5 1.0 Ocular strain 1 0.6
Extreme temperatures 29 5.8 Extreme temperatures 10 6.2
Lying down 5 1 Laying down 5 3.1

Relieving factors Relieving factors
Rest 145 29.05 Rest 51 32.1
Vomiting 6 1.2 Vomiting

Duration Duration
<2 h 227 45.4 <2 h 78 49.1
2-6 h 197 39.4 2-6 h 59 37.1
6-12 h 33 6.6 6-12 h 8 5.03
12-2 4 h 41 8.2 12-24 h 14 8.8
>24 h 1 0.2 >24 h 0 0

Number: of people reported 
previous status headaches

27 5.4 Number: of people reported 
previous status headaches

8 5.03

Number: of lost workdays Number: of lost workdays
Nil 261 52.3 Nil 74 46.5
1-5 215 43.08 1-5 80 50.3
6-10 19 3.8 6-10 4 2.5
>10 4 0.8 >10 1 0.6

Number: of episode per month Number: of episode per month
1-5 370 74.1 1-5 124 77.9
6-10 73 14.6 6-10 18 11.3
11-15 24 4.8 11-15 2 1.2
>15 32 6.4 >15 15 9.4
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to a chronic migraine wherein the pain is generally dull 
aching in character.11 Approximately 30.1% of  people 
having migraine complained of  experiencing either 
nausea or vomiting while another 11.3 and 17.6% report 
photophobia and phonophobia respectively. Dizziness is 
another common associated symptom seen in 19.4% of  the 
people with migraine. As concurrent physical examination 
was not carried out it is unsure as to what fraction of  it was 
because of  vertiginous migraine. Migraine with aura was 
seen in 11.2% of  the people with migraine. Visual aura by 
far was the more commonly reported, while a significant 
proportion also complained of  experiencing numbness, 
weakness on one side of  the body and difficulty finding 
words. Trigger factors were also identified within the study 
population. Stress, missing a meal and changes in sleep 
pattern were the most common triggers that set up episode 
which was supported by previous studies which have also 
established these to be prominent trigger factors.12,13 Travel 
and weather changes were also the cause of  headaches in 
a few people. Menstrual migraine was reported by very 
few women. Although 10-14% of  American women 
report menstrual migraine14 comparatively less fewer have 
reported it in our study. Certain foods that were established 
triggers in the West15 were seldom identified as trigger 
factors for headaches in our study population. The reason 
most probably is the better sensitization of  our guts to 
different foods and can also be attributed to our different 
food habits. The intensity of  episodes in 44.6% of  people 
with migraine was of  moderate intensity defined by a visual 
acuity score of  4-7 while 13.8% reported severe headaches 
with a VAS of  more than 7. The intensity was further 
aggravated on any kind of  exertion in a large fraction of  
people with migraine (57.8%). This was the cause for the 
decreased work productivity even in people with mild 
headaches. The duration of  episodes was between 2 h 
and 6 h in 37.1% of  the population. People usually report 
taking medicines at the very start of  their headaches and 

so a duration <2 h were seen in a larger percentage of  
people (49.1%). Nearly half  of  the people with migraine 
report either completely losing or report functioning with 
significantly reduced efficiency in anywhere between 1 day 
and 5 days a month. Although we did not make use of  
disability grading tests like MIDAS to assess the impact of  
headaches on the quality of  daily life the above statement 
reflects the burden the disease has on a person’s daily life. 
Close to 78% of  migraineurs report experiencing 1-5 
episodes every month and around 9.4% report experiencing 
chronic migraine. The prevalence of  chronic migraine 
was less compared to another study.16 Hence, if  proper 
treatment is initiated in the population the transformation 
to the chronic form can well be halted. Our study failed to 
concentrate on a particular fact although it is known that 
many doctors fail to rightly diagnose migraine.17 When we 
compare the data to studies from countries like United 
States of  America18 we found that our people don’t readily 
consult doctors as people have apprehensions in visiting 
them for such a self-perceived transient and trivial headache 
and also fearing financial repercussions. Self  medication 
was a common habit with 28.3% of  migraineurs reporting 
it. Improper treatment over a period of  time can cause 
medication overuse headaches further impairing the quality 
of  daily life.19 NSAIDs were used in 97.4% of  the people 
with migraine. Triptans are a well-accepted group of  drugs 
for the treatment of  migraine20 but were used by only 
about 1.2% of  the people. The treatment success rate was 
only 38.3% in this study. Hence it is important for health 
systems to bring awareness to the community regarding 
migraine and its symptoms, module for the diagnosis and 
treatment of  migraine to the health care providers and also 
to improve the awareness of  the general public to seek 
proper health care.

CONCLUSION

Our study had explored the higher prevalence of  migraine 
headache disorders among the general population and in 
spite of  its intensity and severity majority of  them do not 
seek proper medical care. Most of  the study participants 
self-medicate and landed up in chronic migraine, which is a 
major concern with a very low treatment success rate which 
shows that not only needs awareness but also following 
up of  the proper treatment protocol by the primary care 
physician becomes mandatory.
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mode electrocautery is superior in making skin incisions 
than scalpel incisions is reported in this article.

Objective
The main objectives of  this study are to evaluate the 
efficacy of  cautery over the scalpel in making skin incisions 
with regard to time, bleeding, post-operative pain, suture 
material usage, cosmetic value, and wound infection

MATERIALS AND METHODS

The total sample of  200 patients was taken for this study 
those who underwent elective surgeries like Appendectomies, 
Hernia repairs, Laparotomies, Cholecystectomies, Lumbar 
Sympathectomies in operation theatres Department of  
surgery department, Rangaraya Medical College, Kakinada, 
Andhra Pradesh. The study was conducted on patients 
visiting college from June 2012 to December 2013. The study 
was approved by Ethical Committee of  Hospital (Figure 1).

Inclusion criteria
All elective open Hernia surgeries, all elective open 
appendectomies, all open cholecystectomies, elective 
laparotomies, Lumbar sympathectomies are included.

INTRODUCTION

Skin bleeding is the problem after starting surgery. 
A continuous skin bleeding may obscure the operating 
field, and the surgeon feels discomfort, number of  gauze 
pieces, suture material, and precious operating time is also 
wasted. The usage of  diathermy cautery decreases skin 
bleeding, total operative time also shortens. Electrosurgical 
Unit is an essential Instrument in Operation Theatres. 
Electro Surgical Unit (ESU) is the most common electrical 
equipment in operation theatres. Diathermy incision 
is quick and has reduced blood loss.1 Cutting mode 
Diathermy skin incisions are more comfortable to the 
patients and the surgeons also. There is so much of  the 
literature that suggests the usage of  high-frequency cautery 
for making surgical incisions. A study to know how cutting 

Original  Article

Abstract
Introduction: Surgeons used to feel cumbersome with skin bleeding while making Surgical Incisions with scalpel. After invention 
of diathermy surgeons felt comfort in controlling tissue bleeding. Even though we are traditionally using scalpel for skin incisions, 
incisions made by High‑frequency cautery are of more cosmetic, less time taking, less bleeding, less post‑operative pain, no 
ill effects on wound healing. Present data and literature available suggests that diathermy incisions are better than scalpel 
Incisions. In the present study, cautery incisions are compared with scalpel incisions.

Materials and Methods: Patients undergoing elective surgeries in surgery Department of Government General Hospital, 
Kakinada June 2012 to December 2013.

Results: Cautery incisions are more comfortable to the patients and surgeon. Cautery incisions are quick, less bleeding, less 
post-operative pain, and cosmetic than scalpel incisions.

Conclusion: Diathermy incisions do not increase the chance of wound infection. Diathermy incisions have advantages over 
the scalpel because of reduced incision time, less blood loss, reduced early post‑operative pain, no usage of suture material, 
more cosmetic.
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Exclusion criteria
All emergency laparotomies, complicated hernia surgeries, 
emergency cholecystectomies, laparoscopic procedures, 
thyroidectomies, mastectomies, hydrocelectomies, 
hemorrhoidectomies are excluded.

RESULTS

Totally, 200 cases are taken for study. In 100 cases, incisions 
are made with a scalpel. In another 100 cases, incisions are 
made with cutting mode high-frequency diathermy cautery. 
Each of  the 100 cases consists of  45 hernia surgeries, 
5 lumbar sympathectomies, 20 elective laparotomies, 
20 appendectomies, 10 cholecystectomies. Both groups 
are compared in Incision time in seconds, blood loss 
assessment with soakage of  gauze pieces and any suture 
material used, post-operative pain, Incision length, and 
cosmesis (Figures 2 and 3).

DISCUSSION

Electro Surgical Unit (ESU) is the most common electrical 
equipment in operation theatres. Diathermy incision is 
quick and has reduced blood loss.1 Willium T. Bovie, a 
biophysicist, has been credited for producing the first 
ESU, capable of  cutting and coagulating the human 
tissues.2 Surgeons feel comfortable to see ESU in operation 
theatres.

ESU uses alternating high-frequency current. Frequency is 
the number of  times an AC current reverses its direction in 
1 s, and this is measured in cycles per second or hertz (Hz).

Radiofrequency, 10,000 Hz, can pass through the human 
body without causing stimulation of  the muscle or nerve. 
An ESU uses radiofrequency of  100,000-10,000,000 Hz 
to cut, coagulate and desiccate the tissues.

Cautery incisions
Hernia surgeries Appendectomies Cholecystectomies Laparotomies Sympethectomies

Time in seconds 10-12 10-12 40-50 40-60 40-60
Blood loss (gauze) Fully soaked Fully soaked 2 gauze fully soaked 3 gauze fully soaked 3 gauze fully soaked
Usage of suture material Used Used Used Used Used
Post-operative pain 1 ampule of 

tramadol BD
1 ampule of 
tramadol BD

1 ampule of 
diclofenac BD

1 ampule of 
diclofenac BD

1 ampule of 
diclofenac BD

Incision 5-6 cm 3-4 cm 6-8 cm 8-10 cm 6-8 cm
Cosmesis Average Average Average Average Average

Scalpel incisions
Hernia surgeries Appendectomies Cholecystectomies Laparotomies Sympethectomies

Time in seconds 4-6 4-6 8-10 10-15 10-12
Blood loss (gauze) Partly soaked Partly soaked Partly soaked Partly soaked Partly soaked
Usage of suture material Nil Nil Nil Nil Nil
Post-operative pain 1 ampule of 

tramadol BD
1 ampule of 
tramadol BD

1 ampule of 
tramadol BD

1 ampule of 
tramadol BD

1 ampule of 
tramadol

Incision 5-6 cm 3-4 cm 6-8 cm 8-10 cm 6-8 cm
Cosmesis Good Good Good Good Good

Figure 1: Operating with electrosurgical unit2
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In our institute, we have two types of  ESU - L and T 400 
digital and ARC Surgical diathermy D- 400. In L and T 
digital 400, the settings are cut (1-9), coagulate (1-9), and 
we set at cut (3.5-4.5) and coagulate (3.5-4.5). Settings 
for ARC surgical diathermy D - 400 cut (60-70) and 
coagulate (55-70).

Diathermy may be either monopolar or bipolar. Monopolar 
diathermy is the one most commonly used. In this high-
frequency current from diathermy machine is delivered 
to an active electrode held by the surgeon. Density of  
the current is high where the electrode touches the body 
tissues, and a pronounced local heating effect occurs. The 
current subsequently spreads out in the body and then 
returns to the diathermy machine via the patient plate 
electrode (a pad which is kept under the patient). Bipolar 
diathermy avoids the need for a plate and uses less power. 
The surgeon holds the tissue to be coagulated in a pair 
of  forceps connected to the diathermy machine. The 
current passes down one limb of  the forceps and then 
back to the machine via the other limb. It cannot be used 
for cutting tissues.

We have conducted 100 surgeries using high-frequency 
cautery incisions and 100 surgeries using scalpel incisions. 
When compared to scalpel incisions, diathermy cutting 
mode incisions took less time and less bleeding, no need 
of  suture material, post-operative painless and incisions 
are of  more cosmetic.

These patients are followed for 4 weeks for any wound 
infection, erythema, and stitch abscess with high-frequency 
electrocautery. The infection rate is nearly 3%.

The conclusion was that the use of  electrocautery does not 
increase the chances of  wound infection.3

There is a randomized clinical trial of  diathermy versus 
scalpel incision in elective midline laparotomy, and the 
authors conclude that electrosurgical incision in elective 
surgery has significant advantages over scalpel use on the 
basis of  incision time, blood loss, early post-operative pain, 
and analgesia requirements.4

It is concluded that diathermy of  skin incisions is safe, 
blood loss is minimal, and reduces the need for analgesics 
in the early post-operative period.5,6

Summary
As many authors reported that the surgical incisions by 
cautery has significant advantages such as less incision 
time, less blood loss, and reduced post-operative pain, we 
recommend high-frequency cautery over the scalpel for 
surgical incisions.

CONCLUSION

Diathermy incisions do not increase the chance of  wound 
infection. Diathermy incisions have advantages over the 
scalpel because of  reduced incision time, less blood loss, 
reduced early post-operative pain, no usage of  suture 
material, more cosmetic.
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Varicose veins may complicate as hyperpigmentation, 
eczema, ulceration, contractions, and finally malignant 
transformation. These venous ulcers occur due to chronic 
venous insufficiency.

Venous ulcer management is a difficult problem to treat as it 
associated with recurrence. Cutaneous venous hypertension 
which occurs as a consequence of  primary valvular 
incompetence in up to 60% of  patients, deep venous 
obstruction, or a combination of  both, results in a series of  
cutaneous manifestations which in their most severe forms 
results in skin breakdown over the medial malleolus. There 
is clearly a role for a procedure, which can promote ulcer 
healing and minimize recurrence. Subfascial endoscopic 
perforator surgery (SEPS) may represent such a procedure.

INTRODUCTION

Varicose veins and venous ulcers occur in people who 
work in standing posture for hours together. Because of  
nonhealing nature of  these ulcers it disturbs their daily 
activities. They need to do daily dressings, use antibiotics. 
Sometimes these varicose veins may complicate and bleed. 

Original  Article

Abstract
Introduction: Varicose veins are a punishment to the human beings. It usually occurs in a people who work in prolonged 
standing posture. Varicose veins associated with perforator incompetency may lead to chronic venous insufficiency. Chronic 
venous insufficiency is the predisposing factor in the development of venous ulcers. Division of incompetent perforators has 
long been regarded as an appropriate approach for the treatment of venous stasis ulcers. In conventional open techniques, long 
incisions are required to approach and to divide the incompetent perforators. Subfascial endoscopic perforator surgery (SEPS) 
is a minimal invasive procedure, which is more comfortable and beneficiary to the patient. The development of endoscopic 
techniques using standard laparoscopic instrumentation has permitted the application of this therapy without the need for 
long open incisions and complications. Division of below knee incompetent perforators is possible with very small incisions in 
SEPS technique. In view of minimal invasive nature, less morbidity, cosmetic reasons, less recurrence rate and less duration 
of hospital stay, this advanced technique have to be practiced.

Materials and Methods: Surgeries conducted on 15 patients with incompetent below knee perforators. The technique of 
procedure is SEPS. One and laparoscope, two 10 mm ports are used.

Results: Average of four incompetent perforators are divided in each limb, mean operative time is 1 h. Duration of hospital stay 
1.5 days, no thromboembolic complications, all ulcers healed by 6 months, No further bleeding and hyperkeratotic changes in 
post-operative follow-up periods.

Conclusion: SEPS is a safe, minimally invasive procedure, cosmetic and cost-effective, requires less hospital stay, no need 
of suture removal, less complications, less recurrence rate and more advantage to the patients than other conventional open 
techniques.

Key words: Laparoscopy, Minimally invasive, Subfascial endoscopic perforator surgery, Venous ulcer
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Starting with Homans’s study,1 there were new acquisitions 
in the field of  chronic venous insufficiency, underlining 
the central role of  veins communicating between the 
superficial and deep system. Linton, however, was the 
first to describe the close association among venous 
insufficiency, communicating veins and advanced grade of  
clinical presentation.2 After that he suggested a method to 
interrupt these communicating (as Linton initially defined 
the perforating) veins by a long medial calf  incision in the 
injured skin. His innovative work lay the foundation for 
the perforating veins surgery. Thus, he is considered to 
be the father of  this field of  surgery. Unfortunately even 
if  the perforator surgery showed to be very effective in 
selected cases, especially in ulcer healing, it was related 
to an unacceptable rate of  wound complications even 
when performed in the modified versions suggested by 
other authors as Felder, Dodd and Cockett3,4 later on with 
advancement of  new less invasive surgical techniques 
showed the feasibility of  using an endoscopic approach to 
perform the subfascial ligation of  the perforating veins.5,6

The idea to use this approach was based on the possibility 
to create, using the laparoscopic instruments, a “virtual 
space” and seemed to be very interesting since it offered the 
possibility to avoid further damaging to the scarred tissues 
surrounding the ulcer and thus to eliminate the wound 
complications that affected Linton’s technique.

It has long been noted that insufficient perforating 
veins contribute to the development of  chronic venous 
insufficiency and recurrent varicose veins that are 
complicated by skin ulceration or lipodermatosclerosis. 
For these conditions, severing of  insufficient perforting 
veins is an effective surgical treatment. However, severing 
of  insufficient perforating veins by a direct approach 
has become less commonly performed because of  the 
excessive invasiveness of  the procedure itself. If  insufficient 
perforating veins can be severed without surgical intervention 
in the lesion, this will be an extremely useful therapy. For 
these reasons endoscopic severing of  perforating veins was 
developed. The criteria for insufficiency are reverse flow 
demonstrated on color Doppler and a caliber more than 
3 mm in diameter. However, the two port system SEPS 
reported here takes full advantage of  the low invasiveness 
of  endoscopic surgery by minimal access.

MATERIALS AND METHODS

Patients attended to the out-patient department with 
a complaint of  varicose veins with complications such 
as venous ulcers, eczema are investigated with color 
Doppler and ultrasound abdomen. These patients showed 
findings on color Doppler as saphenofemoral junction 

(SFJ) incompetence, saphenopopliteal incompetence and 
perforators incompetence. Boyd and Cockett perforators 
are usually affected (Figures 1 and 2). It is a practice to 
perform Trendelenberg operation for SFJ incompetence 
and division of  perforators in case of  below knee 
incompetent perforators. Ultrasound abdomen is normal.

Technique of  SEPS performed to treat incompetent 
perforators on 20 limbs of  15 patients. Of  15 patients 
10 are men and 5 are women. Five of  them are having 
bilateral varicosities.

Laparoscopic CO2 insufflation is used to create a subfascial 
space called as “virtual space.” Two ports are required. 
Harmonic scalpel also used in some cases to divide perforators.

TECHNICAL PROCEDURE OF SEPS

Pre-operative Preparation
The course of  varicose veins and the insufficient 
perforating veins are ascertained by color Doppler and 

Figure 1: Varicose veins

Figure 2: Venous ulcer
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locations are marked with a felt–tip pen on the skin directly 
above varicose veins and the insufficient perforating veins, 
those planned to be treated. If  the great saphenous trunk is 
not to be treated, only marking of  insufficient perforating 
veins is carried out.

Anesthesia and Position
Spinal anesthesia is required. Patient to be placed in the 
supine position, with knee joint of  the involved leg slightly 
flexed and the leg laterally rotated.

Steps of Operation
1. The effected limb is to be cleaned from groin to toes. 

After draping the effected extremity from groin to 
toes, an Esmarch bandage is tightly applied, and a 
sterile tourniquet is inflated high up on the thigh. The 
Esmarch bandage is then removed, while draping the 
ulcer baring area has to be covered.

2. The laparoscope is laid on the leg, ensuring that the 
proposed level of  port placement allows the scope to 
reach below the ulcer level.

3. Leg is positioned as described and a 13 mm skin 
incision is made 3 cm away from the medial border 
of  the tibia. The given incision is deepened until a 
deep fascia. Deep fascia is incised less than the skin 
incision in length, and Small retractors can be used 
while making incision of  deep fascia.

4. A 10 mm first port is introduced through skin incision, 
then the port is passed up to the subfascial plane 
and push it forward. Now trochar is removed, and 
laparoscope is passed through the canula. White fascia 
and underlying muscle can be seen in the monitor. 
At this point, the subfascial plane has been reached. 
A small to and fro and side to side movement of  
laparoscope can create a space. Now CO2 can be 
insufflated up to 30 mm of  Hg pressure then a “virtual 
space” will be created.

5. A 10 mm second port is placed 5-10 cm distally, 
posteriorly from the first port approximately at the 
same level, under direct vision (Figure 3).

6. Endoscissors are passed through the second port and 
subfascial space is easily opened by sharp dissection 
of  all the bridging fascial bands. Harmonic scalpel can 
also be used for this purpose.

7. Now large perforating veins can be readily identified. 
By using clip applicator perforating veins are clipped 
and divided with endoscissors. Harmonic scalpel can 
also use for this (Figure 4). Dividing the perforating 
veins further opens the space. The space is opened 
from the medial tibial border to the midline posteriorly 
and from the level of  the port to as far distally as 
dissection can proceed.

8. An extension of  the fascia frequently extends from the 
tibia to the deeper fascia which can conceal perforating 

veins. For this reason, the paratibial fossa should be 
opened sharply so that additional perforating veins 
can be divided in the deep posterior compartment. 
Caution must be observed so that the posterior tibial 
artery and veins and the tibial nerve are not damaged 
during this part of  the procedure.

9. At the completion of  the procedure, the ports are 
removed, the fascial defects are left opened and the 
skin incision closed using absorbable suture. An elastic 
bandage is applied to the leg from the foot, prior to 
deflating the tourniquet.

Post-operative Management
Postoperatively, compression bandages have to be applied 
for hemostasis and prevention of  edema. The limb is 
elevated and ambulation is allowed on the day after surgery.7 
The period of  follow-up time is 6-24 months.

RESULTS

A total of  20 limbs are operated, 10 of  those are men 
and 5 are women, 5 of  them having bilateral varicosities. 
The clinical presentations were of  spontaneous bleeding 

Figure 3: Port positions

Figure 4: Endoscopy view of perforators
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from dilated veins in 3 patients, dilated veins with 
hyperpigmentation in 8 patients and ulcer over the ankle 
area in 4 patients.

Mean operating time was 1 h. The average number of  
perforators divided was 4.5. Mean hospital stay was 
1.5 days, no intraoperative bleeding, no CO2 intoxication. 
No thromboembolic complications occurred. Small 
incisions closed with absorbable sutures. No need of  suture 
removal. No wound infection is seen, more cosmetic.

With follow-up of  6 months, there was complete healing 
in all the 4 ulcers. Hyperpigmentation and varicosities are 
well controlled. No further bleeding and varicosities are 
reported.

DISCUSSION

Linton proposed that those patients with perforator 
incompetence could be treated by directly dividing the 
offending perforators.2 Unfortunately, in order to achieve 
this goal, a long incision through the medial skin from 
knee to the medial malleolus was necessary. Perforators 
could then be identified below the fascia and divided. In 
concept, the procedure was sound. On average, 85% of  
patients enjoyed ulcer-free recurrence in the long term.8 
However, wound-related complications such as infection, 
flap necrosis, and delayed healing occurred in 17% of  
patients and caused the procedure to fall into disfavor.8 
Although several modifications of  the Linton procedure 
have been developed to minimize wound morbidity such 
as the posterior stocking seam incision9 and parallel 
oblique incisions,10 it was not until the development of  
minimally invasive procedures, which permitted small 
remote incisions to be created, that the procedure began 
to be re-evaluated.

The patients most appropriately treated with SEPS include 
those with active ulcers, recurrent ulcers, or healed ulcers 
which were present for greater than 4 months. The 
underlying pathophysiologic process can be best defined 
using color flow duplex scanning. This procedure will 
document the presence of  deep venous obstruction and 
superficial and deep venous reflux as well as localize 
perforating veins and determine their competency. Of  note, 
perforator vein incompetence can be demonstrated in 15% 
of  patients without lipodermatosclerosis.11

Recently, the North American Subfascial Endoscopic 
Perforator Study was conducted.12 This multi-center 
study on endoscopic perforator interruption reviewed 
complications and early efficacy in 158 cases. The overall 
incidence of  wound infection was 6%. Neuralgia following 
SEPS and saphenous vein stripping occurred in ten 

patients. The concern of  creating further thrombotic 
or embolic complications by performing procedures in 
patients with a history of  deep venous thrombosis was 
also addressed. There was no evidence of  deep venous 
thrombosis or pulmonary emboli within the first 30 days 
of  the procedure. Of  patients with active ulceration, at the 
time of  surgery, 79% achieved ulcer healing at 180 days.

The SEPS has the advantage of  the ease, low invasiveness 
and low costs compared with the conventional procedures. 
This technique is safe, reliable, low invasive treatment of  
insufficient perforating veins.12

CONCLUSION

Chronic venous insufficiency due to below knee 
incompetent perforators can be effectively managed by 
minimally invasive procedure SEPS.

In Linton’s method of  the open technique more invasive 
big incision, is needed, and more post-operative pain and 
more hospital stay is required.

SEPS is more advanced, and it requires less operating 
time; hospital stay is less, directly visualized perforators, 
minimally invasive. This procedure is associated with less 
morbidity and mortality.

SUMMARY

In view of  recurrence and difficulty in management of  
below knee perforators in chronic venous insufficiency 
case, many authors are in opinion that minimal invasive 
procedure is needed. Open conventional technique like 
Linton’s method needs long incisions and much hospital 
stay. SEPS is minimal invasive with less morbidity, cosmetic 
and cost effective.
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attention of  forensic science experts and anthropologists. 
Various researchers in the past have studied sexual 
dimorphism using sacrum on different races.

Singh and Gangrade2 (1968) had reported that even if  we 
are taking parameters within the same general population, 
mean value of  parameters may be significantly different 
from material obtained from different zones, thus 
validates racial as well as regional differences. Singh and 
Singh (1972)3 had shown that the demarking point for an 
parameter to clearly differentiate between sexes should be 
calculated separately for different regions of  population 
values of  a parameter differs in values in different regions.

The most important criteria for sex determination using 
sacrum are sacral index. According to Frazer,4 female bone is 
broader than the male and shows a different curve anteriorly; 
in females, it is marked sharply at the lower part but in males, 
the curve is more or less uniform from above downward. 
Comas and Charles5 stated that there are wide variations exists 
between the male and female sacrum in Chinese and Nigros.

INTRODUCTION

Sex determination of  human skeletal remains is an integral 
component of  anthropological and forensic investigations, 
and these should be based on measurements on the entire 
skeleton material for a meaningful outcome.1 The human 
sacrum, which forms postero-superior wall of  the pelvic 
cavity, composed of  five fused sacral vertebra and thus 
have a large triangular shape wedged between hip bones. It 
is helpful for erect posture by providing stability to pelvis 
and weight transmission and also allows some mobility of  
the pelvic cavity during pregnancy. For sex determination 
of  human skeletal remains, sacrum always captured the 
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Though sacrum bone is always considered while dealing 
with sex determination of  human skeletal material, there 
is scarcity of  data available. Thus, the present study has 
been carried out to study the sex-differences in the local 
population using skeletal material using sacral index as 
criteria and to comparative findings with different races 
according to the literature available.

MATERIALS AND METHODS

The material consisted of  60 adult sacrum bones (30 adult 
male and 30 adult female) available in the Department of  
Anatomy, Gold Field Institute of  Medical Science and 
Research, Ballabgarh, Faridabad, UP, India. The study 
permission was obtained from Ethical Committee. As far 
as it could be ascertained, samples were free of  physical 
and pathological changes or anomalies. The sliding vernier 
caliper was used for taking maximum length and maximum 
breadth of  the sacrum bone.

Measurement of Parameters: (Figures 1 and 2)
1 Maximum length: It is the distance between middle 

points on the anterior superior margin of  the 
promontory to middle of  antero-inferior margin of  the 
last sacral vertebra. For each parameter, measurements 
were taken for three times and mean calculated to avoid 
bias in the measurement

2 Maximum breadth: It is the most distant points on the 
sides of  ala of  the sacrum bone.

Sacral index = Maximum breadth × 100/maximum length

RESULTS

The mean maximum length of  the sacrum was greater in 
males (106.85) than in females (90.89), and this difference 
was found statistically significant. But the difference was not 

significant for mean maximum sacral breadth (male - 108.24, 
female - 106.87). Mean sacral index in females was greater 
(117.56) as compared to that in males (101.3) (Table 1).

In present study, by calculating sacral indexes of  sacrum, 
20 (66.6%) males and 21 (70%) female vertebra were 
identified accurately.

DISCUSSION

While performing sex differentiation in human skeletal 
remains, sacrum should be taken into account. Data were 
scarcely available to test the validity of  the parameters 
studied to identify the sex of  sacra.

Flander had used univariate and multivariate analysis 
methods for sex determination of  sacrum. She used 
numerous new osteometric measurements (around 15). 
Flander developed a technique to simultaneously assess 
sex and race using sacra from American Blacks and 
Whites.7 Strádalová had also used a complex method for 
sex determination of  sacra using 15 dimensions. She used 
128 sacra (72 males, 56 females). She found accuracy for 
sex determination between 86.5% and 88.5%, depending 
on the number of  measurements considered.11

In present study, the mean length of  male sacra (106.85 mm) 
was higher than that of  Indians of  Rajasthan region and 
American blacks while lesser than American whites and 
Indians of  Agra region. In females, values were higher 
than Australians and Indians of  Agra region and lower 
than Americans and Indians of  Rajasthan region. Similar 
variations were also there for sacral breadth and sacral index 
parameters (Table 1).6-10

Davivongs (1963) also stated that mean lengths of  
Australian aboriginal race is much less than the Indian 

Figure 1: Measurement of maximum length of sacrum Figure 2: Measurement of maximum breadth of sacrum
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sacra studied so far.6 Thus, all the above findings clearly 
depict the existence of  regional and racial difference in the 
length of  sacrum.

Present study showed that according to sacral index 
method, 66.6% of  male sacra were identified, and 70% 
of  female sacra were identified accurately. Patel et al. also 
showed that 62.5% of  male sacra and 68.75% of  female 
sacra were identified using sacral index method.9 It shows 
that a fairer amount of  sex determination of  human sacrum 
bone can be done using sacral index method.

CONCLUSION

Present study evidenced that sacral index could differentiate 
66.6% of  male and 70% of  female bones. Findings clearly 
depict the existence of  regional and racial difference in the 
length of  sacrum. Hence, it can be concluded that sacral 
index is a reliable criterion for differentiation between sex 
of  sacrum that is useful for forensic and anthropological 
investigations.
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refractometer or optometer.3 Over last 200 years or so, 
attempts have been made to automate the process of  
refraction but with little success. No reliable substitute 
could be found for the skilled human refractionist.4 
Recently, new generation of  auto refractometers are 
designed to substitute the conventional technique of  
retinoscopic refraction. These new designs are claimed to 
have good repeatability and validity of  both spherical and 
astigmatic error measurements.5-8

Cycloplegic retinoscopy and subjective refraction are 
the standard methods of  diagnosing refractory errors 
in children.9 The auto refractors are new, easy to use, 
acceptable and popular in the recent times. However, 
when using autorefractors, the accommodative effort that 
is employed can lead to minus over correction. This can 
lead to wrong diagnosis. If  there is a minus overcorrection, 
it can lead to myopic progression among children.10-13

INTRODUCTION

Refractory errors are common among children and 
refraction is a widely developed process because of  this.1 
Though the conventional technique of  retinoscopic 
refraction is an excellent method of  objective refraction, it is 
a time consuming procedure and that not every practitioner 
manages to accomplish accurately.2 The refractometry 
(optometry) is an alternative method of  finding out the 
errors of  refraction by use of  optical equipment called 

Original  Article

Abstract
Background: Refraction is the most common eye problem among children. Refractory assessment is an essential visual 
assessment tool.

Objectives: To compare the performance of automated refraction with and without cycloplegia for its agreement with conventional 
cycloplegic retinoscopy.

Methods: A sample of 200 children between the age of 8 and 15 years attending an ophthalmology outpatient department of a 
government medical college teaching hospital were assessed using conventional cycloplegic retinoscopy, automated refraction 
with cycloplegia and without cycloplegia and the measurements compared.

Results: There was a tendency toward minus over correction in automated refraction without cycloplegia compared to automated 
refraction with cycloplegia. There was good agreement between conventional cycloplegic retinoscopy and automated refraction 
with cycloplegia. Automated refraction with cycloplegia has a reasonable sensitivity (70.2%) and specificity (70.8%) for assessment 
of refraction among children that is higher than automated refraction without cylcoplegia.

Conclusions: Automated refraction with cycloplegia can be used as an easy to use the method for refraction where skilled 
human resources are not easily available to check for cycloplegic retinoscopy.
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This study aimed at comparing the performance of  
automated refraction with and without cycloplegia 
against the conventional method of  subjective refraction 
among children between 8 and 15 years attending an 
ophthalmology department of  a medical college hospital 
to assess its performance.

METHODS

This was a cross-sectional study design. Children ages 
8-15 years who attended the Ophthalmology Department 
of  a Government Medical College teaching hospital were 
enrolled in the study. The study was conducted between 
January 2013 and January 2014. Children who had any 
anterior or posterior segment pathology were excluded 
from the study. Informed consent for participation in the 
study was obtained from the parents of  the children. The 
children gave assent to participate. The study protocol was 
approved by the Institutional Review Board and Ethics 
Committee. A total of  200 children were enrolled in the 
study. This was the sample size obtained for comparing 
the two methods (cycloplegic and noncycloplegic) with 
an ability to detect a 10% difference with 95% confidence 
and 80% power.

Using a Snellen’s chart, the visual acuity of  the children was 
first checked. Automated refraction was performed in all 
children prior to the administration of  cycloplegics after 
testing of  visual acuity. This was followed by cycloplegic 
administration using 1% cyclopentolate eye drops at 0 min, 
10 min and after 20 min. After 90 min of  instillation of  
first drop of  1% cyclopentolate, cycloplegic retinoscopy 
was performed at 1 m distance in a semi darkroom, 
using self-illuminated streak retinoscope. Retinoscopic 
values were recorded after deducting 1D for the working 
distance (i.e. 1 m) and −0.75D for tonus allowance 
for cyclopentolate. This was followed by, cycloplegic 
autorefraction to both eyes using topcon automated 
refractometer. The settings used for the measurements 
are as follows:

VD 12.0
Cylinder ±
Increments 0.25
Number of readings 5 (automatic mode)

Fundus examination with 90D lens was performed in 
all children to exclude posterior segment pathologies. 
Post-mydriatic test (PMT) was performed 3 days after 
the instillation of  1% cyclopentolate. The spherical and 
astigmatic measurements obtained by non-cycloplegic 
autorefraction, cycloplegic autorefraction and cycloplegic 
retinoscopy are compared with values of  PMT.

Statistical Package for Social Sciences (SPSS) version 17 
(IBM, Chicago) was used for managing the collected data. 
Each eye was considered independently, this giving us 
data of  400 eyes from 200 patients for analysis. Spherical 
equivalent of  the power of  each eye was calculated using 
the formula:

Spherical equivalence = (Spherical power + Cylindrical 
Power/2).

Bland Altman method was used to compare the agreement 
between the automated refraction with and without 
cycloplegia. Using the cylcoplegic retinoscopy as the gold 
standard, the performance of  the automated refraction with 
and without cycloplegia was plotted on a receiver operating 
characteristic (ROC) curve. The areas under the two curves 
were assessed to understand the diagnostic performance 
of  the two methods. Further, the optimal sensitivity and 
specificity of  the two methods were also assessed from 
the ROC curves.

RESULTS

A total of  200 children were assessed by all the methods. 
Table 1 presents the mean spherical and cylindrical power 
of  this group of  children in the right and left eyes using the 
four methods. It is seen that there is quite a close agreement 
between the automated refraction with cycloplegia and 
the conventional cycloplegic retinoscopy. However, there 
is a significant difference between automated refraction 
without cycloplegia and conventional cycloplegic 
retinoscopy. Figure 1 shows the Bland Atlman plot of  the 
extent of  agreement between conventional cycloplegic 
retinoscopy and automated refraction without cycloplegia. 
It reveals poor agreement with wider dispersion. Figure 2 
shows the Bland Altman plot of  the agreement between 
conventional cycloplegic retinoscopy and automated 
refraction with cycloplegia. It reveals narrow dispersion 
and reasonable agreement.

There were totally 376 of  the 400 eyes with some spherical 
or cylindrical power and only 24 eyes without any power 
detected by the conventional cycloplegic retinoscopy, 
which was used as the gold standard method. Using this, 
the performance of  the various readings of  the automated 
refraction with and without cycloplegia was plotted as a 
ROC curve. This is shown in Figure 3.

The area under the curve (AUC) of  the automated 
refraction with cycloplegia was 0.731 (95% confidence 
interval [CI] 0.663-0.800) and the AUC of  the automated 
refraction without cycloplegia was 0.614 (95% CI 0.523-
0.704). This reveals that the automated refraction with 
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cycloplegia is a better performing test compared to 
automated refraction without cycloplegia. Table 2 shows 
the sensitivity and specificity of  the two methods.

DISCUSSION

This study has shown that there is a greater agreement 
between automated refraction with cycloplegia and the 
conventional cycloplegic retinoscopy. There is a definite 

Table 1: Mean spherical and cylindrical power of the children using the four methods tested
Type of 
power

Study groups Eye Mean Standard 
deviation

95% CI for mean
Lower bound Upper bound

Sphere Automated refraction without cyclopegia Od −0.600 1.359 −0.790 −0.411
Os −0.49 1.158 −0.651 −0.328

Automated refraction with cyclopegia Od 0.437 1.281 0.258 0.615
Os 0.477 1.206 0.309 0.645

Conventional cyclopegic retinoscopy Od 0.451 1.274 0.273 0.628
Os 0.496 1.183 0.331 0.661

PMT Od 0.012 1.291 −0.167 0.192
Os 0.04 1.216 −0.129 0.209

Cylinder Automated refraction without cyclopegia Od −0.306 0.544 −0.382 −0.230
Os −0.305 0.460 −0.369 −0.240

Automated refraction with cyclopegia Od −0.080 0.588 −0.162 0.001
Os 0.013 0.525 −0.059 0.086

Conventional cyclopegic retinoscopy Od −0.082 0.514 −0.154 −0.010
Os −0.021 0.466 −0.086 0.043

PMT Od −0.088 0.485 −0.156 −0.020
Os −0.058 0.464 −0.123 0.005

PMT: Post‑mydriatic test, CI: Confidence interval

Figure 2: Comparison of conventional cycloplegic retinoscopy 
and automated refraction with cycloplegia. The readings are 

narrowly dispersed and have good agreement

Figure 3: The receiver operating characteristic curve shows 
that the automated refraction with cycloplegia performs better 
than the automated refraction without cycloplegia compared to 

the conventional cycloplegic retinoscopy method

Table 2: Sensitivity and specificity of automated 
refraction with and without cycloplegia
Test Sensitivity Specificity
Automated refraction without cycloplegia 60.1% 62.5%
Automated refraction with cycloplegia 70.2% 70.8%

Figure 1: Comparison of conventional cycloplegic retinoscopy 
and automated refraction without cycloplegia. The readings are 

widely dispersed and have poor agreement
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tendency toward minus over correction when automated 
refraction without cycloplegia is performed. Non-cyclolegic 
autorefraction is highly unreliable among children because it 
leads to minus over correction. This could lead to progression 
of  myopia among children.14-18 A more recent study from 
Malaysia also showed that autorefractors were more accurate 
under cycloplegic conditions compared to non-cycloplegic 
conditions.18 A more recent study from Tehran also showed 
that non-cycloplegic autorefraction led to overestimation of  
myopia and underestimation of  hyperopia.19 Another study 
from Thailand also showed a higher rate of  minus over 
correction in non-cycloplegic autorefraction.11

With increasing popularity of  autorefraction, it is important 
to understand that cycloplegic autorefraction may be a 
useful method compared to non-cycloplegic autorefraction. 
Despite of  the cost of  equipment, autorefraction with 
cycloplegia can be comparable or superior to conventional 
cycloplegic retinoscopy in accuracy in children, can be run 
by an ophthalmic technician and therefore eliminates the 
ophthalmologist’s examination time required for retinoscopy. 
Therefore, in resource poor settings like India, it would be 
very useful to have this practice on a larger scale.20

Autorefraction without cycloplegia cannot substitute 
for the conventional cycloplegic retinoscopy in young 
children. This was due to its underestimation of  hyperopic 
refractive errors, overestimation of  myopic refractive 
errors and a high percentage of  emmetropic eyes showing 
false myopic measurements in a significant number of  
cases.

CONCLUSION

Cycloplegic autorefraction should be promoted as an 
easy to use and reliable method of  refractory error 
detection where human resources for doing retinoscopy 
are scarce. There is a clear unequivocal evidence that 
non-cycloplegic refraction leads to minus over correction 
and should be avoided in children. Further studies are 
required to understand the exact correction factor 
required for accurate assessment of  refraction among 
children when resorting to non-cycloplegic methods.
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hypotension and prostration. Usually, there is a prior 
history of  symptoms suggestive of  acid peptic disease or 
analgesic over usage.1,2

On examination, upper abdominal tenderness, guarding, 
rigidity and obliterated liver dullness are the cardinal clinical 
features. Plain X-ray abdomen in an erect posture shows 
crescentric gas shadow under the right dome of  diaphragm.3,4 
Intravenous fluid infusion with correction of  electrolyte 
imbalance is the immediate priority in management. Other 
accessory measures of  colloid or crystalloid infusion to treat 
hypovolemia and shock and packed red blood cell transfusion 
is important to make the patient fit for anesthesia.5-7

INTRODUCTION

Hollow viscous perforation of  upper gastrointestinal, 
i.e. Gastric and duodenal perforations presents to the 
causality with acute abdominal pain and distension, 
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Abstract
Background: Upper gastrointestinal hollow viscous perforation is multifactorial and not fully understood even today. Hollow 
viscous perforation of upper gastrointestinal i.e. Gastric and duodenal perforations presents to the causality with acute abdominal 
pain and distension, hypotension and prostration.

Aims: The purpose of this study is to compare the outcome in patients with gastric or duodenal perforation by non‑operative 
management as against definitive surgery.

Materials and Methods: A prospective study of upper gastrointestinal hollow viscous perforation cases was undertaken in 
Government General Hospital, Kakinada. 100 cases of perforation of duodenum and stomach have been included in this study. 
Of them, 70 cases were managed by definitive surgery, and 30 cases were unfit to undergo an anesthetic and surgical line of 
management. This group was managed by bilateral flank drains. Follow‑up regarding recovery was observed.

Results: Maximum age incidence of hollow viscous perforation (gastric and duodenal) is between 35 and 45 years. Maximum 
sex incidence is in males ‑ 80%. Of these 30 patients was managed by non‑operative method. Non‑operative management 
was successful in total recovery in 66.66% of patients, which is very significant. Out of the survived cases maximum number 
are at the age of 35-45 years.

Conclusions: Non‑operative management, by keeping bilateral flank drains, is a formidable line of management as an alternative 
to surgical management in patients with compromised general condition, unfit for any type of anesthesia.
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MATERIALS AND METHODS

A total of  100 cases of  perforation of  duodenum and 
stomach have been included in this study. Ethics the 
protocol was approved by the Local Committee and written 
informed consent was obtained from each patient. Out 
of  them, 70 cases were managed by definitive surgical 
method by laparotomy and closure of  the perforation 
with Graham’s Omental onlay patch repair. Thirty cases 
were unfit to undergo an anesthetic and surgical line of  
management. Hence, bilateral large bore drains were kept in 
the flanks by blind method under local infiltrative lignocaine 
analgesia. The outcome was closely followed up to record 
the prognosis and recovery. For all patients anti Helicobacter 
pylori treatment are given as a protocol post-operatively at 
the time of  discharge.

RESULTS

A study of  100 cases of  hollow viscous perforation in 
stomach and duodenum was carried, out of  which 80 are 
males and 20 females. Operative management was done 
in 70 cases, and non-operative management was done in 
30 patients.

The patients age group was divided into different categories 
ranging from below <35 years to >75 years (Table 1).

Out of  100 samples for study males patients were 80 in 
number, while female patients were 20 in number. The pie 
chart represents the study sample (Figure 1).

The site of  perforation, which was involved in study sample 
was found to be in five patients in the gastric region and 
65 in duodenal regions (Figure 2).

Various reasons for morbidities have been mentioned in 
percentage in Table 2 and represented in graphical format 
(Figure 3).

Time at which oral fluids were allowed to patients. For 
operated patients on 4th post-operative day and for non-
operated patients: on 7th post-operative day (Figure 4).

Figure 1: Sex incidence

Figure 2: Site of perforation

Table 1: Age incidence of patients with HVP (gastric and duodenal)
Age 
(years)

Male 
(80)

Female 
(20)

Operative 
management (70)

Number of deaths 
after surgery (10)

Non-operative 
management (30)

Number of deaths after 
non-operative management (10)

<35 10 Nil 8 1 2 Nil
35-45 50 6 40 5 16 2
46-55 10 12 17 2 5 3
56-65 5 2 4 2 3 2
66-75 2 Nil 1 Nil 1 1
>75 3 Nil Nil Nil 3 2
HVP: Hollow viscous perforation

Maximum death rates after non-operative management 
occurred in patients above 45 years i.e., 8/10 are 
represented in Table 3, Figure 5a and b.

DISCUSSION

The etiology of  upper gastrointestinal hollow viscous 
perforation is multi-factorial and not fully understood 
even today. It has been observed that treatment of  acid 
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peptic disease, non-ulcer dyspepsia with proton pump 
inhibitors and anti-H. Pylori treatment with triple therapy 
in selected cases also has not brought big changes in the 
incidence of  perforation as a complication. Hence, the 
incidence of  duodenal perforation is still high.8,9 Acute or 
long standing usage of  analgesics especially non-steroidal 
anti-inflammatory drug such as diclofenac sodium, alcohol 
abuse, smoking tobacco and male sex are other proposed 
causes responsible for acute duodenal perforation. Most 
commonly perforation is found typically in the first part 
of  the duodenum just lateral to the vein of  mayo. On 
laparotomy, reactive peritoneal fluid admixed with bile is 
a common finding. Sometimes, flakes of  mucus mixed 
with organized fibrous tissue and omental adhesions are 
observed thus making it difficult to expose the perforation.10 
The size of  the perforation is usually 0.5 cm to sometimes 
as large as 2 cm, which allows undigested food material to 
contaminate the peritoneal cavity.11,12

The perforation is closed after trimming the edges with 
a non-absorbable silk or delayed absorbable vicryl by 
simple suturing. An on-lay patch of  the greater omentum 
from nearby greater curvature of  the stomach is done to 
just transpose over the wound to ensure good vascularity 
and healing. Peritoneal lavage with saline is done, and a 
subhepatic drain is kept in situ and anchored securely to 
the abdominal wall. Post-operative follow-up with Ryle’s 
tube aspiration for 48 h, fluid and electrolyte management, 
antibiotics are all meticulously followed.13

Non-Operative Management
In patients with high risk for anesthesia and surgery, with 
the reasons like severe non-responding hypotension, raised 
renal parameters, patients on anti-coagulant treatment, a 
non-operative management line is a better choice for such 
patients. Bilateral large bore polyvinyl chloride drains of  
32G are kept into the peritoneal cavity simultaneously. 
Under local xylocaine, infiltrative analgesia with a skin 
incision drain ends are thrust into the peritoneal cavity, 
and drained fluid is collected into bags.14 After 48 h the 
drain output is measured and monitored. If  the drain 
output decreases, patient circulatory status improves and 
bowel sounds return over the next few days explorative 
laparotomy is not undertaken. Conservative management 
by supportive care is provided. As the patient condition 
improves, the perforation is assumed to be closed 
spontaneously.15

CONCLUSION

Non-operative management by keeping bilateral flank 
drains of  upper gastrointestinal hollow viscous perforation 
is a formidable line of  management as an alternative to 

Figure 3: Co-morbidities

Figure 4: Time at which oral fluids was allowed to patients

Figure 5: (a) Non-operative management (b) Operative 
management deaths

Table 2: Co-morbidities
Co-morbidities Percentage
Anemia 80
Hypertension 20
Diabetes mellitus 20
Presentation with shock (SBP<80 mm of Hg) 30
Elevated renal parameters 10
Dyselectrolytemia 10
SBP: Systolic blood pressure

Table 3: Maximum death rates after non-operative 
management
Type of 
management

Number of 
patients survived

Number of 
patients died

Total

Non-operative 20 10 30
Operative 60 10 70

ba
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surgical management in patients with compromised general 
condition, unfit for any type of  anesthesia.
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causes of  headache, in majority of  the cases a patient who 
presents with headache as his chief  symptom is rarely 
found to have any ocular condition to which headache is 
attributed.2-4 There is a popular notion that is prevailing 
in the society, that all persons should undergo ophthalmic 
examination for headache. This is the reason why, many 
patients will approach ophthalmologists for headaches. 
Hence, ophthalmologists must be familiar with not only 
the ocular causes of  headache, but also other diseases 
associated with headache.

Ray and Wolff  concluded that headache may results from:5

• Traction on the venous sinuses or their tributaries
• Traction on meningeal arteries
• Traction on the large arteries at the base of  the brain
• Direct pressure on cranial or cervical pain-sensitive 

nerves
• Dilation of  intracranial arteries and
• Inflammation of  any pain sensitive structure.

INTRODUCTION

Headache is probably the most common ailment of  
mankind. The term headache (or) cephalgia includes 
pains located in the head and unpleasant sensations in the 
cranial vault and facial pains.1 Headaches may be caused 
due to various mechanisms. They include intra cranial 
or an extra cranial traction, pressure, displacement (or) 
dilatation of  vessels, inflammation, sustained muscular 
contraction and metabolic disturbances ranging from 
hypothyroidism to hangover. Although it is popularly 
believed that ocular dysfunction (or) disease are common 
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Abstract
Background: Headache is the most common ailment of mankind. There is a popular notion that is prevailing in the society, 
that all persons should undergo ophthalmic examination for headache.

Objective: The aim was to assess the various ocular causes of headache among patients attending the outpatient and inpatient 
wards.

Methods: A sample of 100 consecutive patients with ocular causes of headache were selected from the inpatient and outpatient 
wards of Government Medical College were evaluated in detail by taking the detailed history and doing proper systemic and 
local examination.

Results: Most ocular headache is insidious in origin, intermittent in nature, predominantly evening occurring, and usually 
periorbital or global in nature. Eyestrain is the most leading cause of headache, which constitutes about 75%. The major cause 
of eyestrain is refractive errors, which contributes to about 58.9%. The predominant refractive error leading to ocular headache 
is astigmatism against the rule type, which contributes to 41%.

Conclusion: The major cause of ocular headache is eye strain, which is mainly contributed by the refractive errors, especially 
astigmatism.
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Regardless of  the vasomotor and biochemical mechanisms 
that produce headache, there appears to be three potential 
pathways for the transmission of  painful impulses of  
headache.5

1. The trigeminal nerve would be the primary transmitter; 
however the glossopharyngeal, vagal and facial nerves 
as well as posterior cervical nerves may also transmit 
painful facial impulses

2. There may be sympathetic sensory conduction
3. Referred pain to the head from extracranial disease.

Pain of  ocular origin usually follows the distribution of  
first division of  trigeminal nerve, which supplies the eye, 
the orbit and forehead, but may spread, if  severe, and 
cause painful reflex contraction of  the ipsilateral frontal 
and occipital muscles.6-11

Headache of  the ocular origin may arise as a result of:
• Eye strain

• Refractive errors
• Accommodative difficulties either insufficiency or 

excess
• Heterophorias
• Convergence difficulties
• Aniseikonia
• Heterotropias
• Environmental factors leading to eye strain.

• Intraocular inflammations
• Ocular hypertension (or) glaucoma
• Diseases of  the external eye and its adnexa
• Trauma.

Despite extensive literature on ocular causes of  headaches 
and its importance, there is scant literature from India on 
the common ocular causes of  headache. This study was 
designed to assess the various ocular causes of  headache 
among patients attending the outpatient and inpatient 
wards of  a Government Medical College Teaching Hospital 
in Andhra Pradesh, South India.

METHODS

The study was conducted among out-patient and inpatients 
attending the Government Medical College Teaching 
Hospital, Kakinada, Andhra Pradesh. A sample of  
100 consecutive patients with ocular causes of  headache was 
selected for this study between the period of  July 2002 and 
October 2004. Inclusion criteria were presence of  headache 
with suspected ocular cause by the primary physician, or 
presence of  headache with associated ocular symptoms. All 
these patients were evaluated in detail by taking the detailed 
history and doing proper systemic and local examination.

Examination of  the eye consists of  detailed study of  the 
globe and its adnexa. Proper attention has been paid to the 
refractive errors, convergence and accommodation anomalies, 
heterophorias, heterotropias, and galucomas. As far as the 
examination of  the globe is concerned, slit land examination 
was done in suspected cases of  intraocular inflammations. 
In ametropic cases, after recording visual actuity, through 
retinoscopic examination was done. In suspected cases of  
convergence anomalies. The near point of  convergence is 
recorded with the help of  ruler and pen. Under accommodation 
anomalies, the near visual acuity was measured by British 
Faculty of  Ophthalmologists test, and that of  near point of  
accommodation was measured by RAF ruler. In suspected 
cases of  strabismus, the cover tests were performed to note 
the type of  squint. In the case of  heterophorias, Maddox rod 
with tangent scale and Maddox wing tests were performed for 
distant and near examination respectively. For all cases routinely 
the intraocular tension was recorded with the help of  schiotz’s 
indentation tonometry. In some suspected cases of  Glaucomas, 
the gonioscopy was performed to know the anterior chamber 
angle status. In appropriate cases, like in the case of  iriodocyclitis, 
scleritis, and further laboratory investigations are done for 
the proper management. In certain conditions, other super 
specialists help also taken in evaluating the cases.

The case proforma for each of  the patients was filled 
up by the ophthalmologist. This was then entered into 
the computer spreadsheet. The data was analyzed using 
Statistical Package for Social Sciences version 17. Simple 
frequencies were analyzed to identify patterns of  ocular 
pathology in patients presenting with ocular causes of  
headache.

The study was approved by the Institutional Review Board 
and Ethics Committee. Appropriate written informed 
consent was obtained from each participant before the study.

RESULTS

The characteristics of  the study sample are shown in Table 1. 
The maximum age incidence of  the ocular cause of  headache is 
seen in second, third and fourth decades. The students contribute 
to the major group of  ocular headache i.e., 36% among the 
occupational incidence. Next comes house wives belong to 
lower social group of  28%. The unskilled workers suffer 
24%. Skilled workers contribute to 3%. They include tailors, 
mechanics, painters and lathe workers. Professionals include 
Doctors, Engineers, Teachers who contribute 9%. Persons who 
come under ungrouped are those who are dependent on others 
because of  their senility, disability or chronic illness.

Table 2 describes the characteristics of  the eye pain. Most 
ocular headache is insidious in origin, intermittent in nature, 
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predominantly evening occurring, and usually periorbital 
or global in nature.

Table 3 describes the various causes of  headache among the 
sample. These are the common ocular causes of  headache. 
From the data, it is seen that eyestrain is the most leading 
cause of  headache, which constitutes about 75%. Next to 
this is raised intraocular pressure, which constitutes about 
12%. The main reason for this high incidence of  eyestrain is 

due to the high incidence of  refractive errors, convergence 
insufficiency among the population.

Table 4 shows the various causes for eye strain among the 
sample of  75 patients who presented with this condition. 
The major cause of  eyestrain is refractive errors, which 
contributes to about 58.9%. Convergence insufficiency 
contributes to 12.8% and accommodative insufficiency 
comes next with 17.9%. The heterophorias, heterotropias 
contributes to the lower proportion of  eye strains.

Table 5 shows the various types of  refractive errors among 
patient presenting with ocular causes of  headache. The 
predominant refractive error leading to ocular headache 
is astigmatism against the rule type, which contributes to 
41%. Next to this is the hypermetropia, which constitutes 
about 28.22%.

DISCUSSION

This study is an attempt to profile the nature of  ocular 
causes of  headache in a typical tertiary care medical college 
teaching hospital set up. It was seen that eye strain was the 
most common ocular cause of  headache. Further analysis 

Table 1: Characteristics of study sample
Characteristic Categories Numbers (n=100) Percentage
Age 0-10 3 3

11-20 24 24
21-30 31 31
31-40 19 19
41-50 14 14
51-60 6 6
61-70 3 3

Sex Male 46 46
Female 54 54

Occupation Students 36 36
Housewives 28 28
Unskilled workers 24 24
Skilled workers 3 3
Professionals 9 9

Table 2: Characteristics of the headache of ocular 
origin
Characteristic of 
headache

Categories Numbers 
(n=100)

Percentage

Mode of onset Insidious 79 79
Sub‑acute 7 7
Acute 14 14

Periodicity Intermittent 73 73
Constant 27 27

Time of onset of 
headache

Morning 26 26
Day time 12 12
Evening 52 52
Night 10 10

Site of pain Periorbital one side 24 24
Periorbital both sides 44 44
Occipital 2 2
Generalized 30 30

Nature of pain Boring 22 22
Burning 13 13
Pressure 28 28
Throbbing 24 24
Vague 13 13

Provocative factors 
(reading near work, 
painting, tailoring)

Present 67 67
Absent 33 33

Relieving factors Rest of the eyes 35 35
Analgesics 20 20
No specific relieving 
factors

45 45

Associated 
symptoms

Pain with or without 
symptoms

49 49

Watering 18 18
Blurring of vision 26 26
Systemic factors 7 7

Table 3: Common ocular causes of headache in 
the sample
Ocular cause Number 

of cases
Percentage

Eye strain 75 75
Intraocular inflammation 10 10
Raised I.O.P 12 12
Diseases of external eye and adnexa 2 2
Iatrogenic 1 1
IOP: Intraocular pressure

Table 4: Causes of eye strain leading to headache
Causes of eye strain Number of cases Percentage
Refractive errors 46 58.9
Convergence insufficiency 10 12.8
Accommodative insufficiency 14 17.95
Heterophorias 7 9
Heterotropias 1 1.3
Multiple conditions could be present in same patient

Table 5: Various types of refractive errors leading 
to headache
Type of refractive errors Number of cases Percentage
Astigmatism

Against the rule 32 41
With the rule 10 12.8
Oblique 4 5.12

Hypermetropia 22 28.22
Myopia with anisometropia 10 12.8
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of  eye strain revealed that refractive errors, accommodative 
insufficiency and convergence insufficiency were the major 
contributors to eye strain. Astigmatism was the commonest 
refractive error leading to ocular origin headache.

Various authors have described the ophthalmological causes 
of  headaches elaborately. Not only is ocular pathology a 
common cause of  headaches, patients with neurological 
headaches can also present to the ophthalmologist with ocular 
manifestations. Several primary headache disorders can present 
with manifestations in the eye, which are often picked up by 
the ophthalmologist. Since several primary causes of  headache 
may be confused with ophthalmological origin headache, a 
thorough ophthalmological examination is very important.

This study clearly identified eye strain as the dominant ocular 
cause of  headache. Among eye strain, refractive errors were 
the leading cause. There is significant debate on the association 
between refractive errors and headaches.12 The International 
Headache Society classifies a particular form of  Headache 
Associated with Refractive Errors (HARE), however, adds a 
clause that it is an over diagnosed condition.13 An interesting 
study from Portugal looked at patients with fully correction 
refractive errors/absent refractive error versus patients with 
uncorrected refractive error. They found that there was 
no difference in their history of  headaches or headache 
patterns. They concluded that HARE are very rare.12 A study 
from Turkey assessed 300 patients with headache and 800 
without headaches for presence of  refractory errors. They 
found that the prevalence of  refractory errors was higher 
in the headache group compared to the controls. While 
myopia and hyperopia were similar in both the groups 
rates of  astigmatism were higher in the headache group. 
Compound and mixed type of  astigmatism, anisometropia 
and miscorrected refractive errors were more common in 
the headache group.14 A systematic review of  studies showed 
that there is no evidence to support that full correction of  
refractive errors can alleviate headaches.13 Thus, this study 
places a rather drastic question on the association between 
refractive errors and headaches.

In this context, the finding of  this study that refractory 
errors are the leading cause of  eye strain and eye strain the 
leading cause of  ocular headache needs to be evaluated 
closely. Firstly this is an observational study. It is based on 
patients attending the outpatient and inpatient settings in a 
tertiary care medical college teaching hospital. This could 
be a biased population as most of  the patients attending 

this setting is likely to be with more severe disorders and 
referred patients. A community based assessment of  ocular 
causes of  headache would lead to a better picture of  the 
association between refractory errors and headache.

CONCLUSION

From this study on ocular causes of  headache, the major 
cause of  ocular headache is eye strain which is mainly 
contributed by the refractive errors, especially astigmatism. 
So for all the patients attending the out-patient department 
with the complaints of  headache, they can be subject to the 
retinoscopy in order to rule out refractive errors. Other causes 
for producing the headache such as glaucoma, iridocyclitis, 
heterophorias, heterotropias should also be considered in 
evaluating the patient with ocular headache. However, it is 
important to note that this is a small study from a tertiary care 
setting. There is a need for further studies from community 
to look at common ocular causes of  headache and develop 
guidelines for headache management in the Indian context.
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to its pathogenesis. The pathophysiological mechanisms in 
COPD are mainly due to oxidative stress, which acts as an 
important amplifying mechanism in copd. Biomarkers of  
oxidative stress (e.g. hydrogen peroxide, 8-isprostane) are 
increased in the exhaled breath condensate, sputum and 
systemic circulation of  COPD patients.2,3 Osteoporosis 
is a systemic skeletal disease characterized by a decreased 
bone mineral density (BMD) and/or deterioration of  the 
microarchitecture, resulting in increased bone fragility 
and hence an increased susceptibility to fractures. The 
preclinical state of  osteoporosis is called osteopenia. World 
Health Organization (WHO) definition for osteoporosis is 
based on the measurement of  BMD.4 Dual energy X-ray 
absorptiometry (DEXA) is currently the “gold standard” and 
the most frequently used method of  BMD measurement. 
BMD is expressed in standard deviation (SD) of  means, 
the T and Z-scores. The T-score is a SD compared with a 

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a 
complex disease; the initial symptoms are cough with 
mucus production and dyspnea.1 As the disease progression 
other symptoms may also develop. Osteoporosis might 
also develop possibly due to a certain number of  factors 
related to the disease. Etiology of  osteoporosis in COPD 
is probably complex, and various factors may contribute 
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Abstract
Background: The purpose of the present study is to know the incidence of osteoporosis in chronic obstructive pulmonary 
disease (COPD) patients in relation to its severity and early diagnosis of osteoporosis in COPD patients and its treatment can 
change quality of life of the patients.

Methods: A prospective clinical study consisted of 100 COPD patients above 40 years were undertaken to study the incidence 
of osteoporosis. Of which, 74 males and 26 females were included in this study. Known COPD patients were assessed by 
GOLD criteria of severity.

Results: The study group consisted of 100 patients, of which 74 are males and 26 are females. Incidence of osteopenia and 
osteoporosis among males are 16.21% and 60.81% respectively. Incidence of osteopenia and osteoporosis among females 
are 19.23% and 50.00% respectively (P > 0.05). Among men incidence of osteoporosis increases with an increase of grading. 
It increased from 9.09% for Grade 2 to 81.81% to Grade 4 (P < 0.01). Among women incidence of osteoporosis increases with 
increase of grading. It increased from 20.00% for Grade 2 to 70.00% to Grade 4 (P > 0.05). Incidence of osteoporosis is high 
among patients on oral steroids 82.97%. Incidence among oral inhaled corticosteroid patients is 51.51% and on no steroids 
is 10% (P > 0.05).

Conclusions: In the present study, incidence of severity of osteoporosis increases with increased grading of COPD with high 
use of oral steroids. Early diagnosis of osteoporosis in COPD patients with early treatment can change the quality of life.

Key words: Chronic obstructive pulmonary disease, Quality of life, Steroid therapy

DOI: 10.17354/ijss/2015/22

Access this article online

www.ijss-sn.com

Month of Submission : 12-2014 
Month of Peer Review : 01-2015 
Month of Acceptance : 01-2015 
Month of Publishing : 01-2015

Corresponding Author: Dr. Seshagiri Rao Damaraju, D. No. 1-9-23, Sriram Nagar, Kakinada - 533 003, Andhra Pradesh, India.  
Phone: +91-9912577664. E-mail: drdsraosai@gmail.com



Damaraju, et al.: Incidence of Osteoporosis in COPD Patients

95 International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

young adult sex matched control population. The Z-score 
is a SD compared with an age- and sex-matched control 
population. T-scores of  < −2.5 are defined as osteoporosis.5

The prevalence of  osteoporosis has been found to be high 
in inflammatory bowel disease, sarcoidosis and COPD. 
The common link in these diseases might be systemic 
inflammation. Indeed, chronic inflammatory diseases 
lead to the production of  cytokines that stimulate bone 
turnover. This increased bone turnover may increase bone 
fragility and hence may be associated with an increased 
fracture risk. Indeed, Bon et al. found a significant 
correlation between C-telopeptides of  Type I collagen 
(a marker of  bone resorption) and interleukine-4 (IL-4) 
and tumor necrosis factor α (TNF-α) in COPD patients.6 
In addition, they found a significant correlation between 
N-terminal procollagen propeptide (a marker of  bone 
formation) and both IL-4 and TNF-α. Another link could 
be physical inactivity due to the underlying disease, which 
in turn gives rise to a lower BMD. Another explanation 
could be that osteoporosis has the same risk factors as 
some chronic diseases e.g. smoking. The pathogenesis of  
osteoporosis in chronic diseases is complicated and not 
fully understood.7

About 35% of  the COPD patients had markedly low 
25-hydroxyvitamin D levels (i.e., 10 ng/mL). Vitamin D 
deficiency may also contribute to the decreased BMD 
associated with COPD due to less sun exposure and 
poor nutrition as a result of  decreased functional status. 
Corticosteroid use decreases luteinizing hormone and 
follicle stimulating hormone secretion from the pituitary 
gland. There is a direct effect of  glucocorticoids, which 
decreases estrogen and testosterone production.8

METHODS

A prospective clinical study consisted of  100 COPD 
patients, who were admitted in Government General 
Hospital, Kakinada during November 2012-September 
2014 were undertaken to conduct this study to look 
incidence of  osteoporosis in COPD patients. 74 males 
and 26 females were studied. Ethics the protocol was 
approved by the local committee and written informed 
consent was obtained from each patient.

Inclusion Criteria
1. Age >40 years
2. Known COPD patients as assessed by GOLD criteria 

of  severity.

Exclusion Criteria
1. Patients not willing for follow-up
2. Patients in respiratory or cardiac distress.

Consent was taken. All patients were clinically 
examined, and investigated by complete blood 
picture, chest X-ray, and Spirometry. All patients 
were sent for DEXA scan and serum vitamin D3 
estimation.

Data are presented as mean ± SD. Differences in categorical 
variables were analyzed using the Chi-square test. P < 0.05 
was considered as statistically significant.

RESULTS

The study group consisted of  100 patients, of  which 
74 are males and 26 are females. Among males 14.86% 
of  them are in 40-50 age group, 21.62% of  them are 
in 50-60 age group, 31.08% of  them are in 60-70 age 
group and 32.43% of  them are above 70 years age 
group.

Among females 23.07% of  them are in 40-50 age group, 
19.23% of  them are in 50-60 age group 34.61% of  them 
are in 60-70 age group and 23.07% of  them are above 
70 years age group (Table 1).

Among males, 9.45% were in Grade 1, 14.86% were 
in Grade 2, 31.08% were in Grade 3, 44.59% were in 
Grade 4. Among females 7.69% were in Grade 1, 19.23% 
were in Grade 2, 30.76% were in Grade 3, 34.61% were 
in Grade 4 (Table 2).

Table 1: Age distribution
Age in years Males % Females %
40-50 11 14.86 6 23.07
50-60 16 21.62 5 19.23
60-70 23 31.08 9 34.61
Above 70 24 32.43 6 23.07

Table 2: Distribution with grading
COPD grading Males % Females %
Grade 1 7 9.45 2 7.69
Grade 2 11 14.86 5 19.23
Grade 3 23 31.08 8 30.76
Grade 4 33 44.59 9 34.61
COPD: Chronic obstructive pulmonary disease

Table 3: Incidence of osteoporosis with sex
Sex Normal 

BMD
% Osteopenia % Osteoporosis %

Males 17 22.97 12 16.21 45 60.81
Females 8 30.76 5 19.23 13 50.00
BMD: Bone mineral density
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Incidence of  osteopenia and osteoporosis among males are 
16.21% and 60.81% respectively. Incidence of  osteopenia 
and osteoporosis among females are 19.23% and 50.00% 
respectively (P > 0.05) (Table 3).

Among men incidence of  osteoporosis increases with 
increase of  grading. It increased from 9.09% for Grade 2 
to 81.81% to Grade 4 (P < 0.01) (Table 4).

Among women incidence of  osteoporosis increases with 
increase of  grading. It increased from 20.00% for Grade 2 
to 70.00% to Grade 4 (P > 0.05) (Table 5).

Osteoporosis incidence increases among men as age 
advances (P < 0.01). Osteoporosis incidence increases 
among women as the age advances (P < 0.05).

Incidence of  osteoporosis among premenopausal women 
is 16.67% and among postmenopausal women is 55% (P > 
0.05).

Incidence of  osteoporosis is high among people with low 
body mass index (BMI). Its incidence is 75.80% among 
low BMI people and 36.36% among people with high 
BMI (P < 0.01).

Incidence of  osteoporosis is high among patients on 
oral steroids 82.97%. Incidence among oral inhaled 
corticosteroid patients is 51.51% and on no steroids is 
10% (P > 0.05) (Table 6).

DISCUSSION

In the present study incidence of  osteoporosis in low BMI 
patients is (75.80%) and overweight patients is (36.36%). 
This association was is statistically significant (P < 0.05). In 
the present study, majority of  patients who had osteoporosis 
had Grade 4 COPD (81.81%) and Grade 3 COPD (73.91%). 
Incidence of  osteoporosis increased with grading of  copd 
from 14% (Grade 1) to 80% (Grade 4) among males. Among 
females also COPD incidence increased from Grade 1 to 
Grade 4. Present study is on par with Jørgensen and Schwarz 
study.9 In the present study, incidence of  osteopenia and 
osteoporosis among males are 12% and 60.81%, respectively. 
This is on par with the above mentioned studies.

An Indian study which recently was conducted on 
37 patients showed, prevalence of  osteoporosis of  21.6% 
and osteopenia 27%. However, this study had used calcaneal 
ultrasonography for the diagnosis of  osteoporosis, which 
is not considered as standard test.

We have used DEXA scan for the diagnosis of  osteoporosis, 
which is considered a gold standard test and the patients 
were classified according to the WHO criteria.9-11

The incidence of  osteoporosis and osteopenia in patients 
with Grade 4 and Grade 3 severity of  COPD is 81.81% and 
73.91% respectively as per our study. Hence, we propose 
that a prophylactic treatment with calcium (1000 mg/day) 
and vitamin D (800 IU/day) as a standard supplementation, 

Table 4: Incidence of osteoporosis among men based on COPD severity
Grade Males % Normal BMD % Osteopenia % Osteoporosis %
1 7 9.45 6 85.71 1 14.28 0 0
2 11 14.86 8 72.72 2 18.18 1 9.09
3 23 31.08 3 13.04 3 13.04 17 73.91
4 33 44.59 0 0 6 18.18 27 81.81
BMD: Bone mineral density, COPD: Chronic obstructive pulmonary disease

Table 5: Incidence of osteoporosis among women based on COPD severity
Grade Females % Normal BMD % Osteopenia % Osteoporosis %
1 3 7.69 3 100 0 0 0 0
2 5 19.23 3 60 1 20 1 20
3 8 30.76 1 12.50 2 25 5 62.5
4 10 34.61 1 10 2 20 7 70
BMD: Bone mineral density, COPD: Chronic obstructive pulmonary disease

Table 6: Incidence of osteoporosis in relation with steroid usage
Steroid usage Number of persons % Normal BMD % Osteopenia % Osteoporosis %
No 20 20 16 80 2 10 2 10
ICS 33 33 9 27.27 7 21.21 17 51.51
Oral 47 47 0 0 8 17.02 39 82.97
BMD: Bone mineral density, ICS: Inhaled corticosteroid
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considering that calcium and vitamin D have been shown 
to reduce fracture risk in men and women (target serum 
level of  25-OHD ≥30 ng/mL. An oral bisphosphonate, 
as alendronate and risedronate, currently considered that 
first-line treatment for osteoporosis in men should be 
recommended, with patient education regarding potential 
side effects. Intravenous bisphosphonates, as zoledronic 
acid (5 mg once yearly), offer an alternative option for 
men who cannot tolerate oral bisphosphonates or who 
find the dosing regimen more convenient.12-14 Anabolic 
drugs like the human parathyroid hormone (PTH) 
analogue teriparatide (PTH 1-34) stimulate bone formation 
through effects on osteoblasts and osteocytes and may 
therefore more directly target the main pathophysiological 
mechanism in osteoclastic giant cells (OGCS)-induced 
osteoporosis. Teriparatide has been found to be superior to 
alendronate in OGCS induced osteoporosis, both regarding 
change in BMD and morphometric vertebral fractures, but 
there is no evidence for hip fracture reduction. This agent 
is suitable for men with severe osteoporosis (established 
osteoporosis; T-scores ≤−2.5 SD in combination with at 
least one fragility fracture) who continue to fracture after 
1 year of  bisphosphonate therapy, or multiple risk factors 
for fracture, or failed previous treatment (those who 
cannot tolerate or do not have an adequate response to 
bisphosphonates). Treatment should be reserved for these 
high-risk patients because of  the need for daily injection 
and high cost.15-18

CONCLUSION

In this study, the incidence of  osteoporosis is high in 
COPD patients with increasing severity and age with 
corticosteroids usage prophylactic use of  calcium and 
vitamin D3 changes the lifestyle of  patients.

REFERENCES

1. Graat-Verboom L, Smeenk FW, van den Borne BE, Spruit MA, Donkers-
van Rossum AB, Aarts RP, et al. Risk factors for osteoporosis in Caucasian 
patients with moderate chronic obstructive pulmonary disease: A case 

control study. Bone 2012;50(6):1234-9.
2. Global Strategy for the Diagnosis, Management, and Prevention of COPD, 

Global Initiative for Chronic Obstructive Lung Disease (GOLD). Available 
at: http://www.atsjournals.org/doi/abs/10.1164/rccm.200703-456so. [Last 
accessed on 2014 Nov 23].

3. Hattiholi J, Gaude GS. Prevalence and correlates of osteoporosis in chronic 
obstructive pulmonary disease patients in India. Lung India 2014;31:221-7.

4. Gupta RK, Ahmed SE, Al-Elq AH, Sadat-Ali M. Chronic obstructive 
pulmonary disease and low bone mass: A case-control study. Lung India 
2014;31:217-20.

5. Incalzi RA, Caradonna P, Ranieri P, Basso S, Fuso L, Pagano F, et al. 
Correlates of osteoporosis in chronic obstructive pulmonary disease. Respir 
Med 2000;94:1079-84.

6. McEvoy CE, Ensrud KE, Bender E, Genant HK, Yu W, Griffith JM, et al. 
Association between corticosteroid use and vertebral fractures in older men 
with chronic obstructive pulmonary disease. Am J Respir Crit Care Med 
1998;157:704-9.

7. Bolton CE, Ionescu AA, Shiels KM, Pettit RJ, Edwards PH, Stone 
MD, et al. Associated loss of fat-free mass and bone mineral density in 
chronic obstructive pulmonary disease. Am J Respir Crit Care Med 
2004;170(12):1286-93.

8. Biskobing DM. Chest J 2002. Available from: http://www.journal.
publications.chestnet.org. [Last accessed on 2014 Nov 25].

9. Jørgensen NR, Schwarz P. Osteoporosis in chronic obstructive pulmonary 
disease patients. Curr Opin Pulm Med 2008;14:122-7.

10. Grippi M, Elias J, Fishman J. Fishman’s Text Book of Pulmonary Diseases 
and Disorders. 5th ed., Vol. 1. New York: Little, Brown; 1969-1973.

11. Mason RJ, Broaddus VC, Thomas M. Murray & Nadal Textbook of 
Respiratory Medicine. 5th ed. Ch. 32. Philadelphia: Saunders Elsevier; 
2007. p. 1288/278.

12. Watanabe R, Tanaka T, Aita K, Hagiya M, Homma T, Yokosuka K, et al. 
Osteoporosis is highly prevalent in Japanese males with chronic obstructive 
pulmonary disease and is associated with deteriorated pulmonary function. 
J Bone Miner Metab 2014.

13. Graat-Verboom L, Spruit MA, van den Borne BE, Smeenk FW, 
Martens EJ, Lunde R, et al. Correlates of osteoporosis in chronic obstructive 
pulmonary disease: An underestimated systemic component. Respir Med 
2009;103:1143-51.

14. Lehouck A, Boonen S, Decramer M, Janssens W. COPD, bone metabolism, 
and osteoporosis. Chest 2011;139:648-57.

15. Ferguson GT, Calverley PM, Anderson JA, Jenkins CR, Jones PW, 
Willits LR, et al. Prevalence and progression of osteoporosis in patients 
with COPD: Results from the TOwards a Revolution in COPD Health 
study. Chest 2009;136:1456-65.

16. Sin DD, Man JP, Man SF. The risk of osteoporosis in Caucasian men and 
women with obstructive airways disease. Am J Med 2003;114:10-4.

17. Kanis JA. On Behalf of the World Health Organization Scientific Group. 
Assessment of Osteoporosis at the Primary Health-care Level: Technical 
Report. UK: World Health Organization Collaborating Centre for Metabolic 
Bone Diseases, University of Sheffield; 2008.

18. Bhattacharyya P, Paul R, Ghosh M, Dey R, Dey R, Barooah N, et al. 
Prevalence of osteoporosis and osteopenia in advanced chronic obstructive 
pulmonary disease patients. Lung India 2011;28:184-6.

How to cite this article: Damaraju SR, Manukonda RR, Sangineedy H. Incidence of Osteoporosis in Chronic Obstructive Pulmonary 
Disease Patients in a Tertiary Care Hospital: A Prospective Clinical Study. Int J Sci Stud 2015;2(10):94-97.

Source of Support: Nil, Conflict of Interest: None declared.



98International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

Carcinoma Gallbladder: A Review of Literature
Yatin Ghosh1, B Thakurdas2

1Associate Professor, Department of Surgery, Punjab Institute of Medical Sciences, Jalandhar, Punjab, India, 2Assistant Professor, Department 
of Biochemistry, Punjab Institute of Medical Sciences, Jalandhar, Punjab, India

malformation of  the biliary tract, in which the pancreatic 
duct drains into the biliary tract outside the duodenal wall.6 
More prevalent in Asians (particularly Japanese patients), 
this anomaly carries a heightened risk of  developing biliary 
tract cancer; 3-18% develop gallbladder cancer.6,7 Size of  
the gallstones is an important risk factor. The patients with 
gallstones larger than 3 cm have a significantly greater risk 
of  developing carcinoma.8 About 0.3-3.0% of  patients 
with gallstones develop gallbladder cancer. Chronic 
inflammatory state of  the gallbladder usually as a result 
of  gallstones is a significant risk factor for gallbladder 
cancer.9 Gallbladder polyps are also associated with a risk 
of  malignancy.10 Choledochal cyst has been implicated as 
a risk for malignancy.11

The occurrence of  carcinoma gallbladder has a direct 
correlation with the length of  time that the gall stones 
reside in the gallbladder. A long duration provides the 
necessary time for such chronic trauma to the mucosa to 
initiate a sequence of  pathologic changes that culminate in 
cancer. This also explains the inverse correlation that exists 
between cholecystectomy rates and gallbladder cancer; 
socioeconomic issues can delay access to cholecystectomy 
for cholelithiasis, increasing gallbladder cancer rates.12 
In patients with carcinoma gallbladder, the incidence 
of  cholelithiasis ranges from 54% to 97%. Carcinoma 
gallbladder is more common in patients with Mirizzi’s 
syndrome, and typhoid carriers are a high-risk group.13,14 
Salmonella typhi (~6% of  carriers develop gallbladder 

INTRODUCTION

Every year in India there is about 800,000 new cases and 
550,000 deaths per annum.1 It has been reported that 
during 2008, there were 145,662 gallbladder cancer cases 
globally with an age-standardized rate of  2.0 per 105 person 
years.2 Gallbladder cancer is the most common abdominal 
malignancy in the northern India.3 The Indian Council of  
Medical Research Cancer Registry has reported incidence 
rate of  4.5% in males and 10.1% in females per 100,000 
population in northern India.4 Globally this incidence varies 
geographically with higher rates in certain areas of  Latin 
America (Colombia, Peru, and Ecuador), North America 
(Hispanic and American Indian populations), Eastern 
Europe (Poland, the Czech Republic, Slovakia, Hungary, 
and the former East Germany) and Japan.5

Gallbladder carcinomas are associated with gallstones 
(80%), porcelain (calcified) gallbladder (10-20%) and 
abnormal choledochopancreatic duct junction. Anomalous 
pancreaticobiliary duct junction is a rare congenital 
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Abstract
Carcinoma of gallbladder is a very aggressive disease with poor outcomes. In spite of newer and advanced imaging techniques 
and better understanding of the disease even at the molecular level there is increased the incidence of mortality seen with 
this disease. This magnitude of the cancer problem in the Indian sub‑continent (sheer numbers) is increasing due to, the poor 
to moderate living standards and inadequate medical facilities. The prevalence of gallbladder cancer in India is estimated to 
be around 2.5 million, with about 800,000 new cases and 550,000 deaths/annum. Women are more commonly affected than 
men. The disease commonly occurs in the age group ranging from 29 to 90 years with a peak incidence in their 60’s with great 
geographic and ethnic variation. Carcinoma gallbladder a disease, which was a disease of old age, is now also found commonly 
in the younger age group also where it presents with greater ferocity.
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cancer: A 12-fold risk increase) and Helicobacter bilis 
have been implicated in gallbladder cancer.15,16 Bacterial 
colonization often accompanies chronic cholecystitis it has 
been proposed that bacteria may play a significant role in 
carcinogenesis.17 Gallbladder polyps are considered a risk 
factor. Polypoidal masses of  the gallbladder affect 5% of  
adults (range, 0.3-7%), depending upon the population 
studied. Most gallbladder polyps (over two-thirds) are 
composed of  cholesterol esters, the common composition 
of  those under 5 mm, yet they are not particularly 
associated with cholesterol gallstones. Other polypoidal 
lesions are adenomas, leiomyomas, or inflammatory polyps. 
The majority of  these immobile hyperechoic shadows are 
incidental findings discovered on abdominal ultrasound 
performed for other purposes. Most polyps do not 
grow or change in size. Features predicting malignancy 
of  polypoidal gallbladder masses include large polyps 
(>10 mm; one-quarter are malignant); a solitary lesion; 
a sessile polyp; polyp growth; age over 50-60 years; or 
associated gallstones. Features are suggesting a malignant 
polyp, or when accompanied by gallbladder symptoms 
(biliary-type pain), warrant cholecystectomy.18 Polyps over 
18 mm must be removed, as they are likely malignant.19

Gallbladder cancer appears to develop from dysplastic 
mucosa that progress to carcinoma in situ and then to 
invasive carcinoma.20

Other factors, that increase the risk for gallbladder cancer, 
include obesity, a high-carbohydrate diet, smoking, and 
alcohol use.21 Adequate intake of  fruits and vegetables 
has been shown to be a protective factor. Findings from 
various studies on the adequate consumption of  vegetables 
indicate an inverse association with gallbladder cancer 
risk.22,23 Several large population-based and observational 
epidemiological studies have highlighted the importance 
of  vegetables and fruits in reducing the risk of  cancer in 
a variety of  organs and tissues.23

There are many other factors which are associated 
with gallbladder cancer though their exact role in the 
pathogenesis of  gallbladder cancer is not proven such as 
high concentrations of  free radical oxidation products.24 
Some chemicals have been implicated in the gallbladder 
cancer including methyldopa, oral contraceptives, isoniazid 
and occupational exposure in the rubber industry.25

Approximately 60% of  tumors originate in the fundus 
of  the gallbladder, 30% originate in the body, and 
10% originate in the neck. Gallbladder cancers can 
be categorized into infiltrative, nodular, combined 
nodular infiltrative, papillary, and combined papillary-
infiltrative forms. Infiltrated tumors cause thickening 
and induration of  the gallbladder wall. They spread 

easily in a subserosal plane, which is the same plane used 
for routine cholecystectomy. Nodular types show early 
invasion through the gallbladder wall into the liver or 
neighboring structures and may be easier to surgically 
control than the infiltrative form. Papillary carcinomas 
have the best prognosis and exhibit a polypoid cauliflower-
like appearance. These may completely fill the lumen 
of  the gallbladder, with only minimal invasion of  the 
gallbladder wall. Histologically, the most common type 
of  gallbladder cancer is adenocarcinoma. Other types, 
such as adenosquamous carcinoma, oat cell carcinoma and 
sarcomas are also seen. In 92% of  invasive carcinomas, 
86% of  carcinomas in situ, and 28% of  dysplastic epithelia 
p53 protein is identifiable.26

In 39% of  gallbladder cancers, K-ras mutations are 
identified.27 Allele-specific deletions of  the p53, deleted in 
colon cancer, and 9p genes play an important role in the 
pathogenesis of  gallbladder cancer.28 In some studies, p53 
and p21 have been found to be abnormally expressed in the 
mucosa of  gallbladders harboring chronic cholecystitis.28 
Other genetic abnormalities, that have been documented, 
include overexpression of  c-erbB-2 gene29 and decreased 
expression of  the nm23 gene product.30 In cholesterol 
stones, the factors best identified are the genes responsible 
for specific biliary lipid transporters in the canalicular 
membrane - The adenosine triphosphate-binding cassette 
(ABC) transporters. These transporters include ABCG5/
ABCG8 for cholesterol secretion, ABCB11 as the bile salt 
export pump, and ABCB4 for phospholipids and lecithin.15 
Mutations in the gene ABCG5/G8, as the variant D19H, 
result in increased cholesterol secretion into bile, making 
it an important susceptibility factor.31 Defective ABCB4 
leads to decreased lecithin secretion and stone formation. 
In gallbladder cancer, variants of  the apolipoprotein B 
(APOB) gene is responsible for APOB function which 
influences cholesterol handling by the liver, has been 
associated with an increased risk for gallbladder cancer.32 
One comprehensive explanation for the association of  
gallbladder cancer with cholesterol gallstones suggests 
an interdependent disposal pathway for cholesterol and 
environmental toxins exported into bile, linked by the 
activity of  hepatic nuclear receptors and ABC transporter 
pumps.33 Female sex hormones increase the secretion 
of  cholesterol and xenobiotics into bile. Furthermore, 
prolonged gallbladder residence time (stasis due to impaired 
contractility) results from progesterone and the excessive 
cholesterol secreted in bile. Such protracted exposure allows 
environmental carcinogens such as aflatoxin B, possibly the 
culprit in some endemic areas.15 Total parenteral nutrition 
is a well-known risk factor for developing microlithiasis 
(biliary sludge) and gallstone disease, in addition to acute 
acalculous cholecystitis in critically ill-patients.34
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Gallbladder cancer can spread by direct invasion through 
the gallbladder wall into the liver or peritoneal cavity. The 
gallbladder has a narrow wall consisting of  a thin lamina 
propria and a single muscle layer. Once a gallbladder cancer 
penetrates this muscle layer, it has access to major lymphatic 
and vascular channels as well as the liver or peritoneal 
cavity by penetration through the wall. Gallbladder cancer 
can also spread via lymphatic, hematogenously and along 
biopsy tracks or surgical wound tracks. Hematogenous 
spread originates from the small veins extending directly 
from the gallbladder into the portal venous system of  the 
gallbladder fossa leading to segments IV and V of  the 
liver or via large veins to the portal venous branches of  
segments V and VIII.35 Boerma reviewed the literature 
and determined that at the time of  presentation only 10% 
of  gallbladder cancers were confined to the gallbladder 
wall, 59% invaded the liver, 45% invaded regional lymph 
nodes, 34% had distant hepatic metastases, and 20% had 
extrahepatic hematogenous metastases.35,36

The most common site of  extra-abdominal metastases 
is the lung which occurs in cases of  advanced intra-
abdominal disease. The stage of  disease is the most 
reliable predictor of  outcome and ultimately outweighs 
histology, grading, or other biological parameters. The 
main staging systems over the past 5 years include the 
modified Nevin system,36 Japanese Biliary Surgical Society 
System,37 American Joint Commission on Cancer/Union 
Internationale Centre le Cancer tumor-node-metastasis 
staging system (Table 1).38

Gallbladder cancer is either detected early as an 
incidental finding when cholecystectomy is performed 
for symptomatic cholelithiasis or late, when the tumor 
has invaded the bile ducts or has metastasized intra-
abdominally.31 The clinical presentation of  gallbladder 
cancer is difficult to separate from that of  biliary colic. 
Advanced symptoms such as persistent pain, weight loss, 

and jaundice are often signs of  unresectability. Elderly 
patients with a history of  biliary colic that changes to a 
persistent, unrelenting, dull pain should be suspected of  
having gallbladder cancer, especially in the presence of  
weight loss or a right-upper quadrant mass. Any new right-
upper-quadrant symptoms should prompt a work-up. The 
presence of  jaundice is a particularly ominous finding. The 
median survival of  patients with jaundice was 6 months as 
compared to patients without jaundice where the survival 
was 16 months.39,40 Laboratory examination generally is 
not very helpful expect for the typical signs of  advanced 
disease such as anemia, hypoalbuminemia, leukocytosis 
and elevated alkaline phosphate or bilirubin. Tumor 
markers may be of  help and should be considered if  
gallbladder cancer is suspected. Serum carcinoembroynic 
antigen >4 ng/mL is 93% specific and 50% sensitive for 
detecting gallbladder cancer in the presence of  appropriate 
symptoms41 and a CA 19-9 serum level >20 U/mL is 
79.4% sensitive and 79.2% specific.42 Increased epidermal 
growth factor receptor (EGFR) expression has been 
noted in various cancers such as colon, squamous cell of  
the head and neck, non-small cell lung and breast cancers 
several small studies from Asia, Europe and Australia 
have examined the expression of  EGFR in gallbladder 
cancer. The improved understanding of  EGFR’s role in 
oncogenesis has made it an attractive target for therapeutic 
intervention in several cancers. In a study by Kaufman 
et al. they found that EGFR was overexpressed in their 
patients of  carcinoma gallbladder, they found that 3+ 
EGFR correlated with poorly differentiated carcinoma and 
patients with 1+ EGFR correlated with well-differentiated 
carcinoma.43

Early carcinoma gallbladder may be detected on abdominal 
ultrasonography (USG) as a fixed polypoidal mass 
projecting into the lumen of  the gallbladder with absence 
of  acoustic shadowing or as an asymmetric thickening 
of  the gallbladder wall.44 Signs of  malignant disease on 
ultrasound examination include discontinuous mucosa, 
echogenic mucosa, and submucosal echolucency.40 Diffuse 
thickening of  the gallbladder is also common in gallbladder 
cancer but is also found in a benign condition.41 The 
diagnostic accuracy of  USG is over 80% in detecting 
carcinoma gallbladder (Chijiiwa et al. 1991).44 A helical 
computed tomography scan with fine cuts through the 
liver may provide improved imaging over USG and should 
be examined carefully for evidence of  liver metastases 
and enlarged celiac, perihepatic, and interaortocaval 
lymph nodes. A magnetic resonance (MR) scan with MR 
cholangiography is an ideal study.

Carcinoma gallbladder is incidentally discovered during 
cholecystectomy for benign diseases in 12-36% of  patients 
(Bergdahl 1980).45 If  carcinoma gallbladder is discovered 

Table 1: AJCC staging system for gallbladder 
cancer (Seventh Edition)
T-stage N-stage M-stage
Tis=Carcinoma in situ
T1=Tumor invades lamina 
propria (T1a) or muscle layer (T1b)
T2=Tumor invades perimuscular 
connective tissue
T3=Tumor perforates serosa 
and/or invades the liver and/or one 
adjacent organ
T4=Tumor invades main portal 
vein or hepatic or multiple 
extrahepatic organs

N0=No regional 
nodal metastases
N1=Metastases to 
nodes along cystic 
duct, hepatic artery, 
common bile duct, 
and/or portal vein
N2=Metastases to 
pericaval, periaortic, 
superior mesenteric 
artery, and/or celiac 
artery nodes

M0=No 
distant 
metastases
M1=Distant 
metastases

AJCC: American Joint Committee on Cancer
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intraoperatively the surgeon has to decide whether curative 
surgery is possible after determining the extent of  disease. 
If  the disease is so extensive as to preclude curative 
resection then a biopsy along with the appropriate palliative 
procedure may be carried out. Sometimes the probability 
of  carcinoma gallbladder becomes evident only after the 
gallbladder is opened up after removal hence it is important 
to examine the opened gallbladder carefully before closing 
the abdomen. A difficult gallbladder at surgery usually raises 
the suspicion of  cancer. Unusual findings at surgery such 
as a gallbladder mass, dense adhesion of  the organs which 
are adjacent to the gallbladder and a difficult dissection 
of  the gallbladder from the liver-bed are all pointers to 
the presence of  a possible malignancy. Surgery is the only 
curative form of  treatment with results depending upon 
the stage of  the disease. Patients with disease confined 
to the gallbladder are treated by an extended or radical 
cholecystectomy (Gall et al. 1991).46 Definitive resection 
for gallbladder cancer depends on the stage and location 
of  the tumor as well as whether it is a repeat resection after 
the previous simple cholecystectomy. T1 (Stage lA) tumors 
can be treated with simple cholecystectomy. Stage IB, II, 
and selected Stage III (T4NO) tumors should be treated 
with en bloc resection of  the gallbladder, segments IVb 
and V of  the liver and regional lymph node dissection.47 
Donohue et al. (1990) reported a 5 year survival of  29% 
after extended cholcecystectomy in patients with transmural 
(T3, T4) tumor invasion and lymph node involvement.48 
Nakamura et al. (1989), Ogura et al. (1991) and Ouchi 
et al. (1994) advocate more extensive surgery such as 
excision of  bile ducts, more extensive liver resections 
and even pancreaticoduodenectomy to further increase 
survival rates.49,50 The criteria for resectability can vary, but 
presence of  multiple peritoneal or liver metastases, distant 
metastases, extensive involvement of  hepatoduodenal 
ligament, encasement or occlusion of  major vessels 
and poor performance status are contraindications for 
surgical resection. Recommendations for liver resection 
for gallbladder cancer have ranged from a limited wedge 
excision of  2 cm of  liver around the gallbladder bed to 
routine extended right hepatic lobectomy. The goal is to 
achieve a negative margin on the tumor, encompassing cells 
that have directly infiltrated the liver.47

In patients not fit for tumor resection, some form of  
palliative procedure such as a surgical bilioenteric bypass 
or endoscopic/percutaneous stenting in patients with 
obstructive jaundice may be done (Baxter and Garden, 
1999).51 Advances during the past decade in both 
endoscopic and radiologically guided percutaneous stenting 
of  the biliary tract have made operative bypass, in cases of  
unresectable cancers, largely unnecessary. Non-operative 
stenting is the preferred approach. Duodenal or intestinal 
bypass may be done as a palliative procedure if  gastric 

outlet or intestinal obstruction is present. In addition, 
patients may require palliation of  pain, which is a major 
problem in advanced carcinoma of  the gallbladder.52 The 
incidence of  gallbladder cancer is low compared with the 
incidence of  gallstones in the population, so prophylactic 
cholecystectomy for asymptomatic cholelithiasis to prevent 
the development of  carcinoma is not indicated Studies 
have suggested that the prognosis is different for pT1a 
and pT1b tumors after simple cholecystectomy.53 T1a 
staging, no extended cholecystectomy is indicated, and 
simple cholecystectomy should result in a 100% 5-year 
survival. These tumors are recognized incidentally at the 
time of  pathologic review, and as long as the cystic duct 
margin is negative, no further surgery is indicated. T1b 
staged tumors, an extended cholecystectomy is indicated 
as these tumors have been reported to recur after simple 
cholecystectomy. Patients with Stage II disease (T2NO) 
are best treated with an extended cholecystectomy. When 
an extended cholecystectomy is performed for T2 disease, 
the 5-year survival has been reported to be as high as 
100% but probably falls in the range of  70-90%. Simple 
cholecystectomy alone is associated with a 5-year survival 
rate of  20-40.5%.54 For patients with Stage T1b disease (T3 
N1), an extended cholecystectomy is the recommended 
treatment approach. This should include en bloc resection 
of  the common bile duct for the grossly positive periportal 
lymph nodes in order to improve periportal lymph node 
clearance. The 5-year survival ranges from 45% to 63% 
for patients having metastatic disease to N1 nodes. The 
3-year survival has ranged from 38% to 80% in various 
trials. Stage III gallbladder cancer represents an advanced 
malignancy that is generally beyond surgical treatment. 
However, patients with T4NO disease, representing a 
mass-forming gallbladder cancer, may achieve long-term 
survival after an extended resection.55 Patients with nodal 
metastases beyond the hepatoduodenal ligament have a 
poor prognosis, and in general for these cases the authors 
advocate palliative care.

Chemotherapy has not been widely successful in the 
treatment of  gallbladder carcinoma fluorouracil is the most 
extensively used drug and fluorouracil-based combinations 
such as fluorouracil, adriamycin, and mitomycin C have 
been used without much success. The best responses were 
obtained by use of  combined gemcitabine and cisplatin 
- survival was significantly improved. Ben-David et al. 
reported 14 patients with gallbladder cancer treated at 
the University of  Michigan with resection followed by 
radiotherapy or chemoradiotherapy. The median radiation 
dose was 54 Gy and approximately half  the patients received 
concurrent chemotherapy.56 The median survival was 
23 months, interestingly there was no difference in survival 
between RO and R1 resection patients. Wang et al. analyzed 
the SEER data and identified 4180 patients who underwent 
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resection between 1988 and 2003. The authors constructed 
a multivariate Cox proportional hazards model for overall 
survival. Age, gender, papillary histology, stage, and adjuvant 
radiotherapy were significant predictors of  survival. The 
model predicts that adjuvant radiotherapy provides a 
survival benefit in node-positive or T2 or higher disease. 
The unadjusted median overall survival in patients who 
received radiotherapy was 15 months compared to 8 months 
in those who did not receive radiotherapy (P < 0.0001).57 
In another study, Balachandran et al. reported 117 patients 
with gallbladder cancer, of  whom 80 underwent simple 
cholecystectomy, and 37 underwent extended resections. 
73 patients received adjuvant chemoradiotherapy and 44 did 
not. No details were provided regarding this therapy or the 
selection criteria for adjuvant therapy. The median survival 
of  all 117 patients was 16 months. On multivariate analysis, 
T-stage and the use of  adjuvant therapy were the only 
statistically significant independent predictors of  survival. 
Median survival was 24 months, 11 months in patients with 
or without adjuvant chemoradiotherapy (P = 0.001), and 
this difference was most pronounced for patients with T3, 
node-positive disease or after a simple cholecystectomy.57 
The high risk of  systemic spread and loco-regional failure 
associated with gallbladder cancer that extends beyond 
the mucosa has led most cancer centers to recommend 
consideration of  adjuvant chemotherapy and radiotherapy.

CONCLUSION

Carcinoma gallbladder is a devastating disease with dismal 
results. There is an increase in the number of  cases of  
carcinoma gallbladder, may be due to better imaging 
techniques and more awareness among the patients due 
to better facilities. The progression of  the disease is rapid 
with low 5-year survival. Key to survival is early detection 
of  the disease and aggressive treatment strategy. Surgery 
is the only curative form of  treatment which can achieve 
its intended goal if  done at an early stage (T1) otherwise 
with the loco-regional spread, and jaundice survival is 
barely 6 months. Resection of  hematogenous metastasis 
is not justified nor is resection of  distant nodal disease. 
Radiotherapy and chemotherapy are the adjuvants to 
treatment but still the gold standard treatment is surgical 
resection (Ro) at an early stage.
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and more than three-fifth are not regularly active at the 
recommended level of  ½ h/day. About 14% of  young 
people between 12 and 21 years of  age report no recent 
physical activity and 50% of  these young person’s are not 
vigorously active. An estimated 300,000 preventable deaths 
occur each year in the United States because of  unhealthy 
diet and physical inactivity,8 which are known contributors 
to obesity. The present literature highlights the important 
aspects in relation between obesity and periodontal disease.

OBESITY - DEFINITION AND ASSESSMENT

The description of  obesity is based on body mass index 
(BMI, also called Quetelet Index), which is the ratio of  body 
weight (in kg) to body height (in m) squared.9 BMI is highly 
correlated with fat mass and morbidity and mortality and 
therefore sufficiently reflects obesity-related disease risk 
in a wide range of  populations. Body fat distribution is 
assessed by the measurement of  waist circumference, with 
102 cm in men and 88 cm in women, respectively, being 
the cutoff  point for abdominal obesity associated with an 
increased risk of  morbidity.9 Waist circumference shows 
a close correlation with the amount of  visceral adipose 
tissue, and visceral adipose tissue has been shown to be 
metabolically more active and to secrete far greater amounts 

INTRODUCTION

Obesity has increased at an alarming rate in recent years.1 
Overweight increases the likelihood of  a patient having 
associated health and social problems, which may affect 
dental services and dental management. The prevalence 
of  obesity in the United States is increasing in children 
and adults.2 Increasing evidence suggests that obesity is 
not a simple problem of  will power or self-control but a 
complex disorder involving appetite regulation and energy 
metabolism that is associated with a variety of  conditions.3-6

Lifestyle patterns are influenced by an overabundance of  
energy-dense food choices and decreased opportunities 
and motivation for physical activity.7

According to the U.S. surgeon general, approximately 
one-fourth of  American adults are completely sedentary, 

Review Article

Abstract
Obesity has increased at an alarming rate in recent years and is the fastest growing health‑related problem in the world. Obesity 
is a long‑term disease that develops from an interaction between genotype and the environment, obese adults have also been 
considered to be at high risk for multiple inflammatory diseases and conditions such as cardiovascular disease, diabetes and 
arthritis. It has been proved that obesity contributes to an overall systemic inflammatory state, effecting metabolic and immune 
parameters, thereby increasing susceptibility to periodontal disease. Many studies on obesity and periodontal disease suggested 
that they both are interlinked with each other and obesity itself has been recognized as a major risk factor for periodontal disease. 
It has been found that adverse effects of obesity on the periodontium may be mediated through pro‑inflammatory cytokines and 
various other bioactive substances. The present literature focuses on the possible role of obesity and obesity‑related diseases 
like diabetes and coronary heart diseases, as a potential contributor to periodontal disease.
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of  cytokines and hormones compared with subcutaneous 
adipose tissue.10

Causes, Incidence, and Risk Factors
Taking of  more calories than you burn can lead to obesity 
because the body stores unused calories as fat. Obesity 
can be caused by:
• Eating more food than your body can use especially 

carbohydrates
• Drinking too much alcohol
• Not getting enough exercise, physical work.

Today, we know that biology is a big reason why some 
people cannot keep the weight off. Some people, who live 
in the same place and eat the same foods, become obese, 
while others do not. Our bodies have a complex system 
to help keep our weight at a healthy level.

A person may be obese, follow an unhealthy diet, and have 
an eating disorder all at the same time.

Sometimes, medical problems or treatments cause weight 
gain, including:
• Underactive thyroid gland (hypothyroidism)
• Medicines such as birth control pills, antidepressants, 

and antipsychotics.

Other things that can cause weight gain are:
• Quitting smoking. Most people who quit smoking gain 

4-10 pounds in the first 6 months after quitting. Some 
people gain as much as 25-30 pounds

• Stress, anxiety, feeling sad, or not sleeping well.
• For women:

• Menopause - women may gain 12-15 pounds 
during menopause

• Not losing the weight they gained during pregnancy.

Signs and Tests
The health care provider will perform a physical 
examination and ask questions about your medical history, 
eating habits, and exercise routine.

The two most common ways to measure health risks from 
your weight are:
• BMI
• Waist circumference (your waist measurement in 

inches).

BMI is measured using height and weight. You and your 
health care provider can use your BMI to estimate how 
much body fat you have.

Extra weight around your middle or stomach area increases 
your risk for Type 2 diabetes, heart disease, and stroke. 

People with “apple-shaped” bodies also have an increased 
risk for these diseases. Skin fold measurements may be 
taken to check your body fat percentage.

DISCUSSION

Interrelationship of Obesity, Periodontitis, and Chronic 
Inflammation
It has been now well established that inflammation is an 
essential component in the development of  atherosclerosis, 
and observational studies showed that periodontitis is 
associated with a moderately, but significantly, higher risk 
of  coronary heart disease (CHD).11-13

Interventional studies that examined the effects of  
antibiotic treatment on cardiovascular risk have generally 
failed to show any beneficial effect; however, these studies 
have mostly been of  short duration (<1 year of  treatment) 
and have investigated the effects on secondary prevention 
only. It has been suggested that the secretion of  tumor 
necrosis factor alpha (TNF-α) by adipose tissue triggered 
by lipopolysaccharides from periodontal Gram-negative 
bacteria promotes hepatic dyslipidemia and decreases 
insulin.

Type 2 diabetes and decreased insulin sensitivity are 
associated with the production of  advanced glycation end 
products, which trigger inflammatory cytokine production, 
thus predisposing to inflammatory diseases such as 
periodontitis. Thus in addition to being a risk factor for 
Type 2 diabetes and CHD, obesity-related inflammation 
may also promote periodontitis. Conversely, periodontitis, 
once it exists, may promote systemic inflammation and 
thereby increase the risk of  CHD.

Evidence for Association between Obesity and Periodontal 
Disease
The first report on the relationship between obesity and 
periodontal disease appeared in 1977 when Perlstein et al., 
found alveolar bone resorption to be greater in obese 
animals compared to non-obese zucker rats.14 Since then a 
large number of  studies were carried out to get an overview 
of  the association between obesity and periodontal disease. 
In 2005, Dalla Vecchia et al., evaluated the relationship 
between overweight, obesity and periodontitis and found 
that obesity was significantly associated with periodontitis 
in adult and non-smoker women. However, overweight 
was not significantly associated with periodontitis.15 Genco 
et al., concluded that obesity is associated with high plasma 
levels of  TNF-α and its soluble receptors, which in turn 
may lead to a hyper-inflammatory state increasing the risk 
for periodontal disease.16 A study on metabolic disorders 
related to obesity and periodontal disease concluded that 
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the association among periodontal disease, diabetes, and 
obesity confounds each other. An epidemiologic study 
on obesity and periodontitis in 60-70-year-old men found 
a positive correlation between obesity and periodontal 
disease.17 Sarlati et al., conducted a study on the relationship 
between obesity and periodontal status in a sample of  
young Iranian adults and found that the overall and 
abdominal obesity were associated with the extent of  
periodontal disease and hence prevention and management 
of  obesity may be an additional factor for improving 
periodontal health.18 A study on a young Japanese adult 
population concluded that BMI could be a potential risk 
factor for periodontitis among healthy young individuals 
i.e. those with BMI of  <30 kg/m2.19 Khader et al., did a 
study on the association between periodontal disease and 
obesity among adults in Jordan and came to the conclusion 
that BMI, high waist circumference and high fat percentage 
were significantly associated with increased odds of  having 
periodontitis. In Copenhagen city, an inverse relation 
between obesity and clinical attachment level and a slight 
association between BMI and bleeding on probing was 
found.20 Boesing et al., (2009) conducted a study on the 
interface between obesity and periodontitis with emphasis 
on oxidative stress and inflammatory response and found 
obesity to participate in the multifactorial phenomenon 
of  occurrence of  periodontitis through the increased 
production of  reactive oxygen species.21

Effect of Periodontal Treatment on Obesity and Other Related 
Disease and Vice Versa
Tendon et al., found that patients of  chronic generalized 
periodontitis who were offered periodontal therapy 
showed improvement in the various lipid parameters 
except high-density lipoproteins cholesterol, which was 
not significantly altered. Chronic periodontitis in otherwise 
healthy individuals may, therefore, be contributing to 
the systemic inflammatory burden in these patients 
and adversely altering the lipid profile.22 A randomized 
controlled clinical trial by Singh et al., involving 45 Type 2 
diabetic patients showed that periodontal therapy had 
a role to play in improved glycemic control, more so 
in those patients who were subjected to periodontal 
treatment and adjunctive doxycycline (100 mg daily for 
14 days).23

Periodontal treatment resulted in a significant decrease 
in bleeding on probing, pocket depth and lowered serum 
inflammatory markers in patients with CHD and no CHD. 
This may result in decreased risk of  CHD in treated 
patients.24

Some studies have indicated that maintaining a normal 
weight by regular physical activity is associated with lower 
periodontitis prevalence.25-27

Individuals who pursued regular exercise have lower plasma 
levels of  inflammatory markers, such as interleukin-6 
and C-reactive protein, and show an increased insulin 
sensitivity that may beneficially affect periodontal health.25,26 
A study that analyzed the National Health and Nutrition 
Examination Survey-III study population demonstrated 
that individuals who maintained a normal weight, pursued 
regular exercise, and consumed a diet in conformity with 
the dietary guidelines for Americans and the food guide 
pyramid recommendations were 40% less likely to have 
periodontitis.26

Role of Dentist in Managing Obesity and Periodontal Disease
Dentists may wonder what their role should be in the 
management of  obesity and obesity-related diseases such 
as diabetes and atherosclerosis. The diagnosis of  such 
patients is in the realm of  physicians. However, a dentist 
can evaluate patients for signs and symptoms of  obesity-
related diseases. Mathus-Vliegen et al., documented that 
obesity is related to several aspects of  oral health, such 
as dental caries, periodontitis and xerostomia.28 Dentists 
should have ample knowledge of  the signs, symptoms 
and diagnostic tests for metabolic syndrome and related 
diseases. The most common oral manifestations of  diabetes 
are burning mouth syndrome, candidiasis, dental caries, 
and glossodynia, and periodontal manifestations includes 
multiple gingival and periodontal abscesses, inflammatory 
gingival enlargements, deep periodontal pockets, gingival 
polyps and mobile teeth.29

Dentists usually do not communicate with patients with 
diabetes mellitus (DM) and their physicians consistently. 
The results of  a study of  general dentists and periodontists 
showed that only 35% of  periodontists and 14% of  
general practice dentists consistently communicated with 
physicians concerning their patients with DM.30

Dentist should refer their overweight and obese periodontal 
patient for weight reduction interventions like diet 
therapy, behavioral therapy, pharmacotherapy and surgical 
procedures so that they can have better control over 
periodontal inflammation. In the future, if  obesity is to 
be acknowledged as a multiple-risk-factor syndrome for 
overall and oral health, general and oral risk assessment 
in the dental office should include the evaluation of  BMI 
on a regular basis.

CONCLUSION

Obesity is a complex and multifactorial disease. Its 
relationship with periodontal disease and other chronic 
diseases is well-documented, but the underlying mechanism 
is under investigation. It is quite difficult to say whether 
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obesity predisposes an individual to periodontal disease, 
or periodontal disease affects lipid metabolism or both. 
Further prospective studies are needed to address the 
question of  causality and to determine if  obesity is a 
true risk factor for periodontal disease, especially among 
the younger population. If  this proves to be the case, 
periodontal disease prevention could be included in 
planned intervention campaigns designed to prevent 
obesity-related diseases. Conversely, the prevention and 
management of  obesity may be an adjunctive approach 
to improving periodontal health.
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(1) Endoscopic access from a small lateral incision in 
the neck, (2) video-assisted methods using a central 
incision-MIVAT and (3) range of  endoscopic methods. 
MI procedures are precisely indicated and defined. Video-
assisted methods using a central incision consequently 
represent a safe method that involve less trauma to tissue, 
a short period of  hospitalization and appreciable cosmetic 
benefits for the patient. Hence, these MI surgeries are 
playing an ever increasing role in neck surgery.2

Objective of Review
This review aimed to know the outcome of  MI video-
assisted thyroidectomy (MIVAT) and to compare 
complications between the MIVAT and few other 
conventional thyroidectomy MI endoscopy approaches.

MATERIALS AND METHODS

This review is prepared by downloading the articles from 
several search engine like PubMed, Medline, Scopus, 
EbscoHost, etc.

INTRODUCTION

Rapid developments in video laparoscopic surgery have 
been observed in past several decades. Thyroidectomies 
performed by open method are well-effective, tolerable, 
and safe, but it involves transverse incision on the neck 
measuring 7-10 cm in length. These thyroid disorders are 
pretty common among women’s and the scars due to incision 
make them uncomfortable and cosmetically unacceptable.1

Minimally invasive (MI) methods are now widely used 
in various medical fields. Now MI can even be used 
for performing endocrine surgeries. These MI thyroid 
procedures can be subdivided into three subgroups: 

Review Article

Abstract
Introduction: Various techniques of minimally invasive thyroidectomy (MIT) have been practiced by the surgeons in the recent 
past to extrapolate the proven benefits of minimal access Surgery even with regard to various diseases of the thyroid gland. 
This article aims to review the benefits of various techniques of MIT over conventional open thyroidectomy in terms of morbidity, 
complication rate, and cosmetic outcome.

Materials and Methods: This is a retrospective study reviewing various articles and publications in reputed magazines by 
downloading them using different search engines. Only the material relevant to the objectives of this article was reviewed.

Results: Cosmetic outcomes were excellent, post-operative pain was less, the duration of hospital stay was very much 
less with MIT when compared with conventional thyroidectomy. Other complication rates are comparable. Operative times 
were significantly longer for MI video‑assisted thyroidectomy (MIVAT) or Endoscopic thyroidectomy and Robotic endoscopic 
thyroidectomy (BABA technique).

Conclusion: MIVAT and MI endoscopic thyroidectomy especially the anterior chest wall approach are safe and effective with 
excellent cosmetic outcome in the hands of well‑trained Surgeons when compared to conventional thyroidectomy. It is possible 
now to remove large nodules and even perform a total thyroidectomy with endoscopic thyroidectomy procedures.
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Only articles pertaining to and relevant to MIVAT, MI 
endoscopic thyroidectomy via different approaches and 
also early experiences with Endoscopic Thyroidectomy 
with Da Vinci Robot system using Bilateral Axillary Breast 
Approach (BABA) in comparison with that of  conventional 
thyroidectomy are included in this study.

Factors such as operative time, cosmetic outcome, 
complications, length of  hospital stay, and post-operative 
pain were evaluated.

RESULTS

Hegazy, et al. studies total 68 patients and compared the 
MIVAT versus that of  MI open surgery (Sofferman 
technique). The two groups were comparable to the 
extent of  the surgery age, gender of  the patient. The study 
concluded that the MIVAT group had a longer operative time 
(115.4 ± 33.5 min) as compared to the open technique group 
(65.6 ± 23.7 min). The post-operative pain was comparatively 
less in the MIVAT group (P < 0.05) than the open technique 
group. However, no significant difference was obtained in 
relation to cosmetic outcome in both group (P < 0.05).2

Chung et al. conducted study involving 301 patients. 
They evaluated the completeness of  thyroidectomy and 
comparing the complications of  endoscopic thyroidectomy 
with conventional open thyroidectomy. They came to 
conclusion that there was no statistical significance in 
the sets of  parameters like: No difference in post-op 
thyroglobulin levels, no difference in the occurrence of  
vocal cord paralysis and no difference in the incidence of  
hypocalcaemia between the two groups. Furthermore, they 
stated that cosmetic outcome was excellent in the video-
assisted group. Moreover, mean hospital days were lower 
in the endoscopic thyroidectomy group (mean 3.04 days) as 
compared to the open technique group (mean 3.18 days).3

Bellantone et al. evaluated 62 patients comparing the video-
assisted versus conventional thyroid lobectomy. Parameters 
like cosmetic outcome, post-operative pain, complications 
(bleeding, infection, recurrent nerve palsy) were taken 
into consideration. They noted that the patients who 
underwent video-assisted surgery were more satisfied with 
the cosmetic outcome (mean ± standard deviation [SD], 
9.2 ± 0.5) as compared to the open conventional surgery 
(mean ± SD, 5.8 ± 0.2) (P < 0.001). Furthermore, the 
post-operative pain was significantly lower than the open 
surgery group in the video-assisted group (P < 0.001). The 
duration of  hospital stay was lower in the video-assisted 
group (mean ± SD, 1.1 ± 0.1 days) as compared to open 
surgery group (mean ± SD, 2.2 ± 0.2 days), but was found 
not statistically significant.4

Ujiki et al. conducted study on 48 patients to compare 
the video-assisted thyroidectomy versus conventional 
thyroidectomy. They concluded that operative time is 
longer in the MIVAT group (mean ± standard error 
of  mean, 102 ± 4 min) as compared to conventional 
group (86 ± 3 min) and it was not statistically significant 
(P < 0.05). Analgesic requirements found no significant 
difference between the both the groups (P < 0.05).5

In a study conducted by Shailesh et al., 15 patients were 
taken. Of  these, thyroid lobectomy was performed on 
8 cases, total thyroidectomy on 3 cases, and subtotal 
thyroidectomy in 4 cases. The average blood loss was 20 ml 
(range 15 ml-35 ml). Mean operative time was 85 min 
(range 60-120 min). There were no complications and no 
cases were converted to open. There were no subcutaneous 
emphysema, ecchymosis or hypercarbia and no cases of  
recurrent laryngeal nerve palsy or post-operative tetany 
observed in any patient. Patients were discharged on the 2nd 
post-operative day. The suprasternal incision was widened 
to a mean size of  5.6 cm (range 2-7.5 cm) for removal of  
the specimen. However, this scar was well hidden beneath 
the clothes of  the patients, and all patients were satisfied 
with the cosmetic result of  the surgery.6

In a study of  Hiroshi and Yoshifumi, 22 patients were 
treated by the anterior chest approach to endoscopic 
thyroidectomy and 28 patients by the axillary approach. 
The only complication was one case of  post-operative 
emphysema. The patients were satisfied with the cosmetic 
results of  the procedures and the minimal degree of  post-
operative hypesthesia, paresthesia, and discomfort.7

In another article of  Radford et al. five trials were identified. 
The total number of  patients was 318. Primary outcomes 
that were measured were pain, hypocalcemia (post-
operatively) and post-operative recurrent laryngeal nerve 
palsy. Along with this, there was no difference in rates of  
post-operative hypocalcemia or post-operative recurrent 
laryngeal nerve palsy between the techniques. Reported 
pain scores at 24 h were significantly lower in MIVAT 
compared to conventional surgery. Pooled effect size was 
−4.496 (95% confidence interval [CI] = −7.146-−2.045, 
P = 0.0004). Secondary outcome measures were operative 
time, blood loss, and cosmesis. There was a significant 
improvement in patient reported scores for cosmesis 
with MIVAT. The pooled effect size was 3.669 (95% CI 
0.636-60.702, P = 0.0178). MIVAT was associated with a 
significant increase in operative time. Pooled effect size 
was 1.681 (95% CI 0.600-2.762, P = 0.0023). No statistical 
difference in blood loss between the groups was observed.8

Lee et al. conducted study of  endoscopic thyroidectomy 
using the BABA with the Da Vinci Robot system between 
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March and May 2008. 15 patients diagnosed with papillary 
thyroid cancer underwent robotic-assisted endoscopic 
thyroidectomy using the BABA technique. The mean 
operating time was 218 min. Steady decrease in operative 
time from the initial case to the 15th case was observed. The 
blood loss was minimal. The recurrent laryngeal nerve and 
parathyroid glands were identified in great detail with ease 
and preserved in all cases. There were no post-operative 
complications in any case.9

DISCUSSION

The studies which we compared and observed in this 
article show that endoscopic techniques have gained a 
major acceptance from surgeons who slowly and surely 
equipped themselves with these techniques. For some 
other reasons and also for cosmetic oriented, patients 
today are more knowledgeable, and they want best options, 
comfortable surgical care, and best outcomes with absence 
of  any morbidity.

It has been observed that the majority of  the patients 
those who underwent video-assisted thyroidectomy have 
less post-operative pain than in the open surgery group. 
In addition, the length of  hospital stay is comparatively 
shorter in the MIVAT group.10

However, it was found that there is no significant 
difference in post-operative complications between the 
both groups, and the operative time was significantly 
longer for the MIVAT group than the open surgery 
group. Patient’s satisfaction of  cosmetic outcome was 
significantly higher in the MIVAT group than that of  the 
open surgery group.

The cervical approach utilizes small incisions in the neck 
thus making it cosmetically unacceptable and cannot be 
used for lesions >4 cm. Only patients who have small 
nodules with a low index of  suspected malignancy are 
offered this endosopic approach.11 The operative field 
is small, and because the camera is near the anatomic 
structures, it often has to be removed for cleaning, which 
significantly increases the operating time.12

The axillary approach makes it difficult to visualize the 
opposite lobe. Although sectioning the sternohyoid muscle 
creates a good visual space even for the contralateral region 
and enables the contralateral gland of  the thyroid to be 
resected, the operating time is extremely prolonged and the 
additional scar tissue causes discomfort while swallowing 
and neck pain as a result of  adhesions. Therefore, this 
endoscopic procedure is not indicated for thyroid nodules 
that extend to the contralateral thyroid lobe.13

The anterior chest wall approach utilizes port access at 
various positions on the anterior chest wall depending 
on the surgeon, thus avoiding a cervical incision. In 
this technique, the trocars are over the sternum and 
infraclavicularly. These are hidden by the clothes of  the 
patient and are not visible routinely.14,15

This technique also allows bilateral neck exploration. Hence, 
it has been possible to perform total thyroidectomies with 
a central compartment clearance for papillary carcinoma 
and near-total thyroidectomies for large multinodular 
goiters. The largest dimension of  thyroid lobe removed in 
was 11 cm. The chief  contraindications to this endoscopic 
method are previous neck surgery and neck irradiation.15

Three-dimensional (3-D) MIVAT was carried out with a 
4-mm, 3-D 0° stereoscopic endoscope. Operative time for 
total thyroidectomy ranged from 72 to 90 min. Neither 
intra-nor post-operative complications were reported 
during the study. The surgical team noticed a good 
perception of  depth and easy recognizing of  anatomic 
structures, especially concerning the upper and lower 
vascular pedicle, the parathyroids, the superior and inferior 
laryngeal nerves.10

The ideal indications for robotic surgery are still to be 
established. The neck area, especially the thyroid gland 
poses a difficult challenge for many endoscopic surgeons. 
Robotic surgery is useful in this area due to its excellent 
magnification and endowrist function. The mean operating 
time was 218 min. There was a steady decrease in operative 
time from the initial case to the 15th case. The blood 
loss was minimal. The recurrent laryngeal nerve and 
parathyroid glands were identified in great detail with ease 
and preserved in all cases. There were no post-operative 
complications in any case.9

CONCLUSION

MIVAT can be performed safely and effectively as open 
thyroidectomy and can be the treatment of  choice in a 
selected group of  patients.

Endoscopic thyroidectomy via the anterior chest wall 
approach combines the advantages of  minimal access 
techniques. In spite of  the reduced size of  skin incision, 
precise anatomic details are observed through a greatly 
magnified view using an endoscopic camera. Large nodules 
have been removed, and total thyroidectomy has been 
done without using cutaneous elevation. Decreased pain 
and better cosmetic results are the greatest benefits of  this 
procedure. It also results in decreased functional loss due 
to transection of  the neck musculature after open surgery. 
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Central compartment clearance can be done effectively. 
Using this technique performing modified neck dissections 
endoscopically is possible. The technique is safe and 
effective in the hands of  an appropriately trained surgeon.

With 3-D MIVAT preliminary impression suggests that 3-D 
MIVAT is safe and effective. Future studies with larger case 
series are required to determine the role of  this procedure.
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The female to male ratio is 6.6/1.5 It presents clinically 
mostly as a vulval polyp and is diagnosed on microscopic 
examination. Wide excision is the first line of  treatment. 
Adjuvant treatments such as gonadotropin-releasing 
hormone agonists, have been used for primary treatment 
and for treatment against tumor recurrence.

CASE REPORT

A 40-year-old female patient visited to the gynaecological 
outpatient department with a slow growing mass in the 
right labia majora. The patient was normal 6 months back, 
when she noticed a small swelling on the right labia majora, 
which was progressively slowly increasing in size. She also 
complained of  dyspareunia. On local examination, vulva 
was asymmetric. Right labia majora was enlarged and bulged 
downward. There was a firm circumscribed mass measuring 
3 cm × 2 cm that was non-tender, soft and spongy in 
consistency on manual examination. A provisional diagnosis 
of  Bartholin’s mass was made before operation. There was no 
change in the color of  skin and inguinal lymphadenopathy.

Her routine investigations revealed dimorphic anemia. Her 
complete blood count revealed hemoglobin - 10 g%, total 
White blood cell count 7500/cumm, platelet - 14,700/cumm. 

INTRODUCTION

Cases of  aggressive angiomyxoma (AAM) were first 
described as a distinct clinic pathologic entity by Steeper and 
Rosai in 1983.1 The term AAM has been widely accepted 
and in 2003, was classified by the World Health Organization 
as deep angiomyxoma.2

It is a rare soft tissue tumor with a high risk of  local 
infiltration and recurrence. There have been fewer than 
250 cases reported in the world literature to date.3

AAM has a predilection for adult females, with a peak 
incidence in the fourth and fifth decades. About 90% of  
patients are women in reproductive age group.4 It almost 
exclusively involves the vulvovaginal, perineal and pelvic 
regions of  women of  reproductive age group. A few cases 
have been described in males, usually in the scrotum. 

Case Report

Abstract
Aggressive angiomyxoma (AAM) is rare, locally aggressive mesenchymal tumor that has a high propensity for local recurrence 
that exceeds 35%. It involves mainly the pelvis, vulva, perineum, vagina and urinary bladder in women of the reproductive age 
group. It presents clinically mostly as a vulval polyp and simulates a vulvar abscess, bartholin gland cyst, vaginal cyst or an 
inguinal hernia. As a result, complete excision is preferable if this can be accomplished without undo morbidity. In instances 
where complete removal would be associated with high morbidity or when preservation of fertility is desired, incomplete removal 
may be acceptable if the risks of recurrence and additional surgical interventions are understood. All patients require long-term 
follow-up. Gross examination usually reveals a large mass, commonly >10 cm and not infrequently >20 cm. AAMs generally 
have fairly uniform, low to moderate cellularity, and they contain relatively small, stellate-shaped and spindled cells, set in a 
loosely collagenous, myxomatousstroma with scattered vessels of varying caliber and a variety of entrapped regional structures.
We report a case of AAM in a 40‑year‑old female presenting with a vulval mass on right labia majora.
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Her bleeding time and clotting time were normal. HIV and 
hepatitis B surface antigen were non-reactive by enzyme-
linked immunosorbant assay. Chest X-ray was normal.

She underwent local excision of  the mass under local 
anesthesia and the sample was sent to our department for 
histopathological examination.

Gross examination showed a well-circumscribed mass 
covered with skin measuring 3 cm × 2 cm × 1 cm. The 
cut surface was grey-white, homogenous with gelatinous 
areas. Multiple section was taken and processed.

Microscopic Examination
Hematoxylin and eosin stained sections showed tumor 
covered with thin layer of  epidermis with fairly uniform, 
moderate cellularity, and they contain small, stellate-shaped 
and spindled cells, in loosely collagenous, myxomatous stroma 
(Figure 1) with scattered vessels of  varying calibre (Figure 
2). The neoplastic cells had ill-defined cell borders, scanty to 
moderate eosinophilic cytoplasm and relatively bland nuclei 
with vesicular chromatin and central nucleolus and minimal 
nuclear pleomorphism and atypical mitotic figures (Figures 
3-5). Variable-sized thin-walled capillaries and thick walled 
medium and large sized vessels seen (Figure 6). Some of  these 
vessels showed perivascular hyalinization of  their vascular 
walls. These findings were suggestive of  AAM.

DISCUSSION

Angiomyxomas are classified as superficial (cutaneous 
myxoma) or AAM. Superficial angiomyxomas usually 
present in the middle-aged adults as a single nodule or a 
polypoidal lesion in the head and neck region that may 
be clinically confused with skin tag or nuerofibroma. The 
stroma is made up of  mostly edema with little myxoid 
material. AAMs occurs almost exclusively in the pelvic and 
the perineal regions of  women of  reproductive age, and 
is occasionally reported in men.6 The term “aggressive” 
denotes its propensity for local aggression and recurrences 
after excision. Usually, this tumor is non-metastasizing in 
nature, but there are reports of  multiple metastases in 
women mostly to lung treated initially by excision and who 
later succumbed to metastatic disease.7,8

The diameter of  neoplasms has been reported as varying 
from 5 to 23 cm, but is usually >10 cm.9

The usual presentation of  AAM is a painless cyst or an 
ill-defined swelling of  the vulva or pelvic region. Clinical 
diagnosis is difficult because of  its rarity. Misdiagnosis is 
common, occurring in >80% cases.10 The main differential 
diagnosis includes vulvar abscess, lipoma, gartner cyst, 

vaginal cyst, bartholin cyst, vaginal prolapse, levator hernia 
and hernia of  the canal of  nuck.11

On computerized tomography (CT) scan, these tumors have 
a well-defined margin with attenuation less than that of  
muscle. On magnetic resonance imaging (MRI), these show 
high signal intensity on T2-weighted images. The attenuation 
on CT and MRI are likely to be related to the loose myxoid 
matrix and high water content of  angiomyxoma.12

Macroscopically, AAM has a diffuse, gelatinous, homogeneous 
cut surface with areas of  congestion and haemorrhage.13

Histological examination generally shows stellate and spindle-
shaped neoplastic cells scattered in a background of  loose 
myxoid stroma with numerous blood vessels of  varying caliber 
and a variety of  entraped regional structures. The tumor 
cells have scanty eosinophilic cytoplasm with poorly defined 
borders and relatively bland nuclei with an open chromatin 
pattern and a small central nucleolus. Mitoses and nuclear 
atypia are infrequent. In many cases, there is the presence 
of  loosely organized collections of  well-developed myoid 
cells around the vessels and nerve segments. The stromal 
cells can show immunoreactivity to different combinations 
of  vimentin, desmin, smooth muscle actin, muscle specific 
actin, CD 34, estrogen receptor and progesterone receptor.10

Various studies on the pathogenesis of  AAM have 
demonstrated aberrations involving chromosome 12, and in 
several studies, its high mobility group AT-hook 2 (HMGIC) 
gene has been implicated.

Differential Diagnosis2

Histopathologically differential diagnosis includes myxoma, 
myxoidnuero fibroma, liposarcoma, fibrosarcoma, vaginal 
botryoid psuedosarcoma and myxoid-type malignant fibrous 
histiocytoma (Table 1).2

Hydropic (edematous) and myxoid smooth muscle tumors 
usually feature larger tumor cells with spindled morphology, 
abundant eosinophilic cytoplasm (in which longitudinal 
cytoplasmic striations may be highlighted with a Masson 
trichrome stain), and sometimes, juxtanuclear vacuoles. True 
myxoid smooth muscle tumors contain abundant hyaluronic 
acid, a feature not seen in AAM.

Myxofibrosarcoma (myxoid malignant fibrous histiocytoma) 
predominantly affects adults in the later decades of  life. This 
entity has more pronounced mitotic activity and cytologic 
atypia, even in lower grade examples, than is present in 
AAM. Also, myxoid sarcomas usually contain a complex 
microvascular network with branching and curvilinear 
capillaries that are notably absent in most benign soft 
tissue tumors. Sometimes physiologic conditions, such as 
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Figure 3: Thick wall blood vessels and spindle cells in 
myxomatousstroma (H and E, 10×)

Figure 4: Myxomatousstroma with steallate cells (H and E, 40×)

Figure 5: Cellular areas uniform spindle shaped cells with 
vesicular chromatin and noticeable nucleoli with moderate 

eosinophilic cytoplasm (H and E, 40×)

Figure 6: Thick wall blood vessel with spindle shaped tumor 
cells (H and E, 10×)

Figure 2: Uniform spindle cells in myxomatous stroma with 
scattered varying size shape blood vessels. At places branched 

vessels present (H and E, 4×)

Figure 1: Thin epidermis with uniform, moderate cellularity, and 
they contain small, stellate-shaped and spindled cells, scattered 

vessels of varying calibre (H and E, 10×)

childhood asymmetric labium majus enlargement (a.k.a., 
prepubertal vulvar fibroma or fibrous hyperplasia) and 

vulval hypertrophy with lymphedema, can also be confused 
with AAM, especially when one is confronted with a biopsy 
sample unaccompanied by relevant clinical information. 
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Recognition that these poorly-demarcated processes are 
largely centered in the superficial soft tissues and the 
absence of  many characteristic features of  AAM, such as a 
perivascular/perineural myxoid proliferation are important.

Other less common lesions that may enter the differential 
diagnosis are:
1. Myxoid neuro fibroma, which has more buckled or 

wavy nuclei and whose
2. Cells are S-100 protein positive
3. Low grade myxofibrosarcoma, which has thin-walled 

curvilinear vessels, shows more nuclear atypia and is 
essentially always desmin negative

4. Myxoidliposarcoma, which contains delicate arborizing 
vessels and small lipoblasts

5. Cellular angiofibroma, which is well circumscribed.

Prognosis and Predictive Factors
The treatment for this locally aggressive but non-
metastasizing proliferation is primarily surgical with close 
attention to margins. Approximately 35% of  patients 
develop one or more local recurrences.

CONCLUSION

AAM is rare and is difficult to diagnose clinically. 
Radiological examination is helpful in the detection, but 
histology is the gold standard for diagnosis. Wide excision is 
curative, and prognosis of  such tumors is good. Long-term 
follow-up is necessary, and MRI is the preferred method 
for detecting recurrences.
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Table 1: Differential diagnosis of deep angimyxoma2

Sarcoma 
botryoides

Deep 
angiomyxoma

Angiomyofibroblastoma Superficial 
angiomyxoma

Fibroepithelial 
polyp

Age at presentation Pre‑pubertal Reproductive years Reproductive years Reproductive years Reproductive years
Size, site and 
macroscopic 
configuration

Polypoid, exophytic 
or mass

Often larger than 
5 cm, exophytic

Subcutaneous, <5 cm Small dermal 
lobulated, 
superficial

Small, subepithelial, 
exophytic

Margins Infiltrative Infiltrative Compressive Poorly circumscribed
Cellularity and cells Largely paucicellular 

with a variably 
pronounced cambium 
layer, spindle shaped 
cells, including 
rhabdomyoblasts in 
myxoid zones

Paucicellular 
cytologically bland, 
stellate

More cellular than 
DA perivascular 
concentration of cells is 
usual. Cytologically bland 
plasmacytoid or epitheloid 
cells may be prominent

Elongated thin 
walled vessels

Bland spindle cells in 
addition to enlarged 
layer, pleomorphic 
stromal cells with 
smudged chromatin

Vessels Inconspicuous Medium caliber, 
thick walled vessels, 
pinwheel collagen

Smaller vessels than DA 
perivascular concentration 
of stromal cells

Elongated thin 
walled vessels

Matrix Paucicellular, myxoid
Mitotic index Usually easily found Rare Rare Rare Rare
Immunohistochemistry Actin and desmin 

positive. Myogenin 
and myoD positive

Actin, desmin and 
vimentin positive

Strongly desmin positive. 
Minority of cells in 
occasional cases shows 
positivity for either 
smooth muscle actin or 
panmuscle actin (HHF35). 
Negative for S-100 
protein, keratin, fast 
myosin and myoglobin

Desmin negative Often desmin positive

Associated finding Stromal neutrophil 
when multiple, 
consider carney 
syndrome

Overlying 
epitheliummay 
demonstrate 
intraepithelial neoplasia

Clinical course Fully malignant 
neoplasm alveolar 
histology adverse 
prognostic factor

Local recurrence 
common, never 
metastasizes

Dose not recur occasional 
lesion has hybrid features 
of DA and AMFB and 
should be treated as DA

Benign, no recurrences

AFMB: Angiomyofibroblastoma, DA: Deep angiomyxoma
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There was a history of  one episode of  vomiting, weight 
loss, also complaint of  on and off  distension of  abdomen 
which used to relieve after passing loose stools but he did 
report early satiety and loss of  appetite. In the past, he had a 
history of  peptic ulcer disease for which he had undergone 
GJ 24 years back.

On examination, patient was afebrile; there was no pallor, 
no lymphadenopathy. Old upper midline incision scar was 
present. There was mass felt in the left hypochondrium, 
slightly mobile, with ill-defined margins and moving with 
respiration which was dull on percussion and separate from 
the liver dullness. There was no hepato-spleenomegaly, 
and digital rectal examination revealed empty rectum. 
During the hospital stay, mild distension of  abdomen was 
present, patient was advised for Ryle’s tube insertion but 
he refused. Next day the distension reduced following 
passing of  loose stool. A clinical diagnosis of  colonic mass 
cancer (splenic flexure) was made.

Routine blood tests (liver function test, complete hemogram), 
plain abdominal X-ray were un-remarkable. UGI endoscopy 
was not done as there were no UGI symptoms. Contrast-
enhanced computed tomography (CECT) - Abdomen 
was inconclusive, revealing diffuse circumferential wall 
thickening (? inflammatory changes) of  jejunal loops, small 
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INTRODUCTION

Bezoars are one of the rare entities encountered in the surgical 
practice. Usually are seen in patients with psychiatric ailment or 
sometimes in altered gastrointestinal (GI) tract anatomy. They 
usually have a wide range of clinical presentations from abdominal 
discomfort and weight loss to small bowel obstruction.1

We report a case of  patient with gastric bezoar who 
previously underwent gastro-jejunostomy (GJ) for duodenal 
ulcer, presenting with mass per abdomen with no upper GI 
(UGI) symptoms with difficulties we have faced in diagnosis.

CASE REPORT

A 60-year-old male presented with 3 months history of  
a lump and dull aching pain in the left upper abdomen. 

Case Report

Abstract
Bezoars are a form of concretions resulting from the indigestible material in the gastro‑intestinal tract. Depending on the nature 
of the content bezoar can be phytobezoars, trichobezoar, pharmacobezoar and lactobezoar. In general, gastric phytobezoars are 
common in patients with dentition problems, impaired digestion, psychiatric ailment, decreased gastric motility and manipulation 
of gastro‑intestinal (GI) tract. They usually have a wide range of clinical presentations from abdominal discomfort and weight loss 
to small bowel obstruction. We report a case of gastric bezoar who previously underwent gastrojejunostomy for duodenal ulcer, 
presenting with mass per abdomen. Bezoar presenting as a mass per abdomen is uncommon. We recommend routine use of upper 
GI (UGI) endoscopy for all the cases of mass per abdomen even if there are no UGI symptoms, especially following gastric surgery.
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hypodense lesion in right lobe of  liver (? hemangioma) 
with bilateral pleural effusion and fluid in recto-vesical 
pouch (Figure 1) and colonoscopy was refused by the 
patient.

On exploration old gastrojejunal anastomosis, (GJA) was 
found which might have been done for previous peptic 
ulcer disease. A diffuse mass of  about 7 cm2 × 6 cm2 was 
found inside the body of  the stomach and appeared to be 
arising from the wall initially and was hard in consistency. 
Later on found to be separate stomach wall. We also found 
narrowing of  GJA, which was admitting only one finger. 
Gastrostomy was done, and the mass was found to be 
gastric bezoar (Figures 2 and 3). Subtotal gastrectomy was 
done along with dismantling of  GJA. The continuity of  the 
bowel was maintained by doing Roux-En-Y anastomosis. 
Post-operative period was un-eventful and was discharged 
on 7th post-operative day.

DISCUSSION

A bezoar is also known as an enterolith, a concretion of  
foreign or indigestible material found in the alimentary 
canal. Depending on the nature of  the content, it can 
be classified into many types. Most common ones 
are phytobezoars, trichobezoar, pharmacobezoar and 
lactobezoar. They are relatively rare and are found in <1% 
of  patients undergoing gastroscopy.2

Gastric bezoars are a rare clinical entity, most commonly 
observed in patients with mental or emotional illness, but it is 
more common in patients having altered GI anatomy and/or 
motility.3 Patients with the previous history of  gastric surgeries 
have compromised the pyloric function and acid reducing 
operations like truncalvagotomy leads to impairment in GI 
motility which further increases the risk for bezoar formation. 
A 5-12% incidence of  bezoar formation has been reported 
in the post-gastrectomy status.4 Our patient had peptic ulcer 
disease which had led to the gastric outlet obstruction and had 
undergone GJ and truncalvagotomy 24 years back.

Most common presenting symptoms of  bezoar are 
abdominal discomfort, weight loss and small bowel 
obstruction. But in our case, patient presented with a 
history of  mass per abdomen with dull aching pain. 
This is an unusual presentation of  bezoar, wherein the 
patient presents with a mass per abdomen with no UGI 
symptoms. Al-Alawi et al. studied five patients of  bezoar, 
all of  whom had truncalvagotomy and drainage procedures 
for peptic ulcer disease. The time between surgery and 
presentation with bezoar complication ranged between 4 
and 21 years with an average of  13.4 years.5 In our case 

patient presented after 24 years of  surgery. CECT scan 
was not able to diagnose correctly because of  adhesions 
induced by previous surgery and in situ GI anastomosis.

Bezoar presenting as a mass per abdomen is not recorded 
in literature, and misinterpretation of  radiological findings 
led us to face diagnostic difficulties. Hence, bezoar should 
be kept in mind as a differential diagnosis in any patient 

Figure 1: Contrast enhanced computed tomography abdomen

Figure 2: Gastrectomy specimen with bezoar

Figure 3: Surgical specimen of divided bezoar



Rathod, et al.: Gastric Bezoar Following Gastrojejunal Anastomosis

119 International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

with the previous history of  gastric surgery and UGI 
endoscopy should be done in all cases even if  there are 
no GI symptoms. Our limitation was that we could not do 
UGI endoscopy and colonoscopy.

CONCLUSION

Bezoar presenting as mass per abdomen is uncommon and 
remains a diagnostic challenge. It should be suspected in 
patients with a previous history of  gastric surgery. Low 
threshold should be kept for diagnosing bezoar when the 
patient comes with mass per abdomen with previous gastric 
surgery. We recommend routine use of  UGI endoscopy 
for all the cases of  mass per abdomen even if  there are no 

UGI symptoms, especially following gastric surgery. Bezoar 
is a curable disease, because of  diagnostic difficulties it can 
cause significant morbidity as happened in our case.
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country resides in malaria endemic areas.2 The World 
Health Organization estimates that 3.4 billion people live 
in areas at risk of  malaria transmission in 106 countries and 
territories. And in 2012, malaria caused 207 million clinical 
episodes and 627,000 deaths worldwide.3

Although these two diseases are caused by different 
organisms, both malaria and typhoid share similar 
symptomatology and epidemiology. Here, we present a 
case of  Salmonella typhi and Plasmodium vivax co-infection 
from North Karnataka.

CASE REPORT

A 22-year-old male student by profession presented with 
fever, chills and rigors, which subsided with sweating after 
taking antipyretics and associated with loss of  appetite, 
nausea and admitted to the teaching hospital of  Bidar 
Institute of  Medical Sciences (BRIMS), Bidar.

On examination, he was febrile with the temperature swinging 
between 100°F and 115°F, blood pressure 100/60 mmHg 
and coated tongue. There was no hepatosplenomegaly and 
no rashes over the body. The patient did not show any other 
systemic abnormalities.

INTRODUCTION

Typhoid fever and malaria are endemic in Karnataka and 
India and other most developing and tropical countries in 
the world. And these are important public health problem 
in developing countries and in most part of  the world.

Enteric fever is associated with poor public health and low 
socio-economic indices and Indian subcontinent has the 
highest incidence of  the disease worldwide.1

It is more common in areas of  the world where hand 
washing is less frequent and water is likely to be 
contaminated with sewage.

Malaria is a potentially life-threatening parasitic disease 
and has been a major public health problem in several 
parts of  the country, and 95% of  the population in the 

Case Report

Abstract
Typhoid fever and malaria are life threatening illnesses, which are endemic in North Karnataka and causes significant morbidity, 
mortality and economic loss and are common in most parts of the India and the world. Typhoid fever is caused by bacteria 
Salmonella typhi and malaria by Plasmodium parasites, which spread to people through bites of infected anopheles mosquitos. 
These both have become a major public health problem in several parts of the country. About 95% of the population in the 
country resides in malaria endemic areas. There are chances that the person may get mixed infections, which are usually 
missed in routine diagnosis by physician in the investigation of pyrexia in the endemic area. Hence, require careful and accurate 
laboratory diagnosis, which plays an important role to rule out mixed infection and for effective treatment of patients. Here, we 
present one such case of malaria and typhoid co-infection from a tertiary care hospital of North Karnataka.
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His total blood count showed normal hemoglobin (15.3 g%) 
and platelet count (1.45 lakhs/cmm). The white cell 
count was within normal range (6000 cells/cumm) 
with neutrophil and eosinophil dominance. Serum 
creatinine was 0.82 mg dl, blood urea 25 mg/dl and total 
bilirubin 0.69 mg/dl.

Salmonella enterica, subspecies enterica, serovar typhi 
isolated from blood culture which was sensitive to 
ciprofloxacin and chloramphenicol. The Widal test 
report was, TO (antibody against somatic antigen) 1:160, 
TH (antibody against flagellar antigen) 1:320.

He was started on chloramphenicol 500 mg for 7 days. 
Despite this, his temperature failed to settle. His blood smear 
examination for malarial parasite was done (Giemsa staining) 
and the blood film showed trophozoites of  P. vivax.

He was started treating with a course of  chloroquine and 
recovered after completion of  the chloroquine course.

DISCUSSION

Typhomalaria was first described in the medical literature 
in the middle of  the 19th century, by the United States 
army who were suffering from febrile illness that seemed 
to be typhoid.4

Malaria and typhoid fever are widely spread in the tropics 
and subtropics. Malaria is a parasitic infection transmitted 
from person to person by infected anopheles mosquito 
while typhoid fever is a bacterial infection caused by 
Salmonella spp. They are life threatening illnesses with 
similar clinical manifestation.

Co-infection is not uncommon in the tropics. However 
the actual underlying mechanism of  association between 
malaria and Salmonella spp associated infection is still 
uncertain. But, it seems clear that malaria predisposes to 
bacteraemia due to Salmonella.5 It has been shown that 
antibody response to antigen of  S. typhi was markedly 
reduced in acute episode of  malaria compared with that in 
controls where humoral immunity is transiently impaired.6

In tropical countries like India which are endemic for both 
typhoid and malaria, both these diseases co-exist and it is 

difficult to differentiate them only on clinical suspicion 
alone due to overlapping clinical sign and symptoms and 
antigenic cross-reactivity. The prevalence of  malaria and 
typhoid fever co-infection in endemic areas will be reduced 
if  diagnosis is based on the both clinical symptoms and 
laboratory findings.7

CONCLUSION

Many areas of  the Karnataka and India are still considered 
endemic for both malaria and typhoid infection. Person 
living in such an the environment is at risk of  contracting 
both these diseases. Therefore, a high index of  suspicion is 
necessary to diagnose a co-infection as most clinicians link 
every symptom and sign to a single etiology and pathology 
as the signs and symptoms of  malaria and typhoid fever 
often overlay. Clinical diagnosis, the most widely used 
approach, is unreliable because the symptoms of  malaria 
are non-specific. Laboratory diagnosis plays an important 
role in such cases to rule out mixed infection and for 
effective treatment of  the patients.

Thus, our case should alert physicians to consider about 
typhoid and malaria co-infection in their differential 
diagnosis of  similar cases in the endemic area.
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Thus, we present this case of  pregnancy epulis that was 
treated using electrocautery with good marginal contouring.

CASE REPORT

A 27-year-old female patient reported to the Department 
of  Periodontics, with a complaint of  swelling in the lower 
right back teeth region since 6 months, which was gradual 
on onset and progressive in size and causing discomfort 
during eating. Patient medical history revealed that she had 
delivered a baby 2 months back. Intra-oral examination 
revealed a solitary sessile erythematous growth along the 
marginal gingival on the lingual side in relation to 44, 45, 46 
measuring 1.5 cm × 1 cm in size and covering the lingual 
surface of  the involved teeth (Figure 1). On palpation, the 
growth is firm, non-tender which bleed easily on probing. 
Radiographic examination revealed vertical bone defect.

A surgical excision was planned using electrocautery. The 
treatment was divided into 2 phases. During the first phase 
a conventional non-surgical therapy was performed with 
a full mouth scaling and root planning. During this phase, 
there was profuse bleeding, which ceased within few 
minutes on the application of  pressure with a gauge. For 
the second phase of  the surgery the patient was recalled 
and on the day of  visit the growth was excised with help 

INTRODUCTION

Pyogenic granuloma is a rapidly growing reactive 
proliferation of  endothelial cells seen commonly on the 
gingiva in response to chronic irritation. This is a relatively 
common benign mucocutaneous lesion.1 It is believed to be 
reactive and not neoplastic in nature.2-4 The term pyogenic 
granuloma is a misnomer in that it is neither pus-producing 
nor it does represent granulomatous inflammation. In fact, 
no relationship exists between bacteria and emergence of  
this reactive proliferation.4,5

The final diagnosis of  the lesion is mainly by biopsy and 
histopathological examination. Conventional treatment 
of  pyogenic granuloma consists of  surgical excision along 
with the elimination of  irritating local factors. The latest 
treatment options include the use of  lasers of  different 
type. But, lasers are not being used because of  the lack of  
review for the outcome of  a laser surgery for such lesion. 

Case Report

Abstract
Pyogenic granuloma is an exuberant granulation tissue produced in response to various stimuli. It is an inflammatory hyperplasia 
which is benign, localized and commonly seen on the gingiva and rarely on other parts of the oral cavity. Predominantly, it is 
seen in second to the third decade of life in young females in anterior teeth. Clinically it appears to be a small red erythematous 
exophytic lesion, diagnosis of which is confirmed by biopsy. This presents case is an exuberant pyogenic granuloma present 
on the lingual side of the mandibular posterior teeth and was excised using electrocautery to achieve better gingival contour 
with minimum bleeding.
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of  electrocautery at high frequency electrical current 
of  1.5~1.7 MHz up to the base of  the lesion with the help 
of  single wire electrode (Figure 2) by ensuring that the 
lesion was completely excised. The soft tissue remnants 
adjacent to the tooth were trimmed to prevent recurrence 
of  the lesion. Then the loop electrode was used to plane 
the surface of  the lesion excised. After planning of  the 
surface ball electrode, was used to stop bleeding point 
from the excised site (Figure 3). On completion of  the 
whole procedure, periodontal pack (Figure 4) was then 
applied to prevent the wound from trauma and to enhance 

healing for 1 week. The follow-up visit after 2 months 
showed excellent contouring (Figure 5). The excised sample 
(Figure 6) was subjected to histopathological examination, 
which confirmed the diagnosis as pyogenic granuloma.

DISCUSSION

The incidence of  pyogenic granuloma has been described 
as between 26.8% and 32% of  all reactive lesions,6,7 with 

Figure 1: Pre-operative view of the growth

Figure 3: Postoperative view of site of lesion

Figure 4: Pack applied at the site of excision

Figure 5: Postoperative view of the lesion site after 2 months

Figure 6: Size of the lesion 1.5 cm × 1 cm measured with the 
help of scale

Figure 2: Electrocautery used to excise the lesion
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female to male ratio 2:1 and can occur at any age, but 
predominant in second and third decade. This is due to 
vascular effects of  female hormones like estrogen and 
progesterone. According to Jafarzadeh et al. the incidence 
rate increases in pregnancy due to increased level of  
estrogen and progesterone,8,9 and is also called Pregnancy 
tumor.

In the oral cavity, interdental papillae are most commonly 
affected accounting for 70% of  the cases. They are more 
common on maxillary anterior area than any other area in the 
mouth but in this case, it was associated with the mandibular 
posterior region. Gingival irritation and inflammation due 
to abundant dental plaque and calculus were present as 
precipitating factors as found by Patil et al. in her study.9

Pyogenic granuloma usually appears as a localized solitary 
lump with sessile or pedunculated base and a smooth or 
lobulated surface and is deep red or purplish in color. 
Development of  the lesion is slow, asymptomatic, and 
painless but sometimes grows rapidly. Sometimes the 
surface may be ulcerated and friable, may be covered 
with a yellow fibrinous membrane. Due to more fibrous 
appearance older pyogenic granulomas resemble fibromas.8

Pyogenic granuloma can be differentially diagnosed with 
lesions like the hemangioma, Kaposi sarcoma, squamous 
cell carcinoma, basal metastatic carcinoma, etc.

Features of  pyogenic granuloma normally seen 
histopathologically are a matrix of  edematous connective 
tissue in which numerous thinned walled vascular channels 
can be seen. These vessels sometimes are organized in 
lobular aggregates, and some pathologists require this 
lobular arrangement for the diagnosis (lobular capillary 
hemangioma). There is also moderately dense mixed 
cellular infiltrate. The overlying stratified squamous 

epithelium may be atrophic or hyperplasic, and is usually 
degenerated or ulcerated in large areas, and the ulcer edge 
may have a primitive dysplastic appearance. Mitotic activity 
may be noted in the stromal cells.10

As pyogenic granuloma is a benign lesion, surgical excision 
is the treatment of  choice, other conventional surgical 
modalities for treatment are cryosurgery, Nd:YAG, CO2 
and flash lamp pulsed dye lasers. In this case, electrocautery 
was used was used to eliminate the complete lesion, and 
a better gingival contour with minimum bleeding was 
achieved.

Thus, it is concluded that electrocautery can be used as 
a successful tool for the excision of  such kind of  lesions 
without much discomfort to the patient and without 
compromising the esthetics.
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CASE REPORT

A 22-year-old primigravida with full-term gestation in 
the active stage of  labor presented with sudden onset of  
dyspnea, tachypnea, tachycardia and low oxygen saturation. 
Her heart rate was 120 beats/min; BP was 140/90 mmHg; 
respiratory rate was 40/min, and SpO2 was 80% with 
O2 @ 6 L/min with face mask. On auscultation, bilateral 
crepitations were heard all over the lung fields, and normal 
heart sounds were heard with S3 gallop.

Hematological, renal, liver and clotting parameters are normal. 
ABG showed pH of  7.38, PCO2 27 cmH2O, PO2 58 cm 
H2O, HCO3

− 14 meq/L, SO2 82%. Brain natriuretic peptide 
levels were 890 pg/ml. 2D echocardiography revealed global 
hypokinesia with left ventricular function (LVEF) 28%, 
fractional shortening of  20%, LV end-diastolic dimension 
of  3.2 cm/m2, normal RA and RV with normal valves and 
no evidence of  pulmonary hypertension.

Patient was started on NPPV in 45° propped up 
position with Pinsp 16 cmH2O, PEEP 6 cm H2O, FiO2 
100%. Injection furesomide 40 mg intraveuons (IV) 
was given. Injection dobutamine infusion was started 
with 3 mcg kg min. Patient improved gradually after 
increasing Pinsp to 20 cm H2O, PEEP to 8 cm H2O, and 

INTRODUCTION

Peripartum cardiomyopathy (PPCM) is an idiopathic 
cardiomyopathy, characterized by heart failure (HF) and 
left ventricular systolic dysfunction towards the end of  
the pregnancy or within 5 months of  delivery, when no 
other cause of  HF is identified.1 The clinical presentation 
and the management of  the disease are similar to that of  
dilated cardiomyopathy due to any other cause. Along with 
intensive care management, these patients may also require 
anesthetic management during vaginal or operative delivery. 
Non-invasive positive pressure ventilation (NPPV) delivers 
mechanically assisted ventilation to the lungs, without the 
use of  an invasive endotracheal airway. It reduces the need 
for invasive mechanical ventilation and the complications 
associated with it. The length of  stay in the intensive care 
unit and the mortality in selected patients is also reduced.2

Case Report

Abstract
Peripartum cardiomyopathy (PPCM) occurs in approximately 1/3000-1/10,000 deliveries and may result in severe ventricular 
dysfunction during last month of pregnancy or early puerperium. The clinical presentation and the management of the disease 
are similar to that of dilated cardiomyopathy due to any other cause. Non-invasive positive pressure ventilation (NPPV) delivers 
mechanically assisted ventilation to the lungs, without the use of an invasive endotracheal airway. We report a case of a 22-year-
old woman, with full‑term gestation, in the active stage of labor with PPCM, in decompensated heart failure and pulmonary 
edema. She was successfully managed with NPPV without any adverse outcome for mother and child.
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injection Furosemide 20 mg was repeated. Injection 
dobutamine infusion was increased to 5 mcg/kg/min. 
FiO2 slowly reduced to 60%. Emergency cesarean section 
was planned meanwhile she delivered by normal vaginal 
delivery. Baby cried immediately after birth with APGAR 
score of  7 and 9 at 1 and 5 min respectively.

Patient was shifted to cardiac ICU with NPPV support. 
Patient improved clinically. So, NPPV support was reduced 
gradually and removed after 12 h and switched over to 
non-re-breathing oxygen mask for next 48 h. Injection 
dobutamine was tapered slowly and stopped. She was 
started on digoxin, carvedilol, diuretics and LMWH. With 
this treatment, there was a significant improvement in the 
LVEF (LVEF – 28% → 38%). Pulmonary edema was 
regressed. After 1 week, the patient was discharged from 
hospital for out-patient treatment. Patient was asked to 
come for follow-up every month for up to 6 months.

DISCUSSION

In this case, PPCM was diagnosed upon exclusion of  other 
causes for the HF, according to the diagnostic criteria 
of  PPCM. The diagnosis is confirmed on the basis of  
diagnostic criteria:3 (a) development of  the HF during the 
last month of  pregnancy or within 5 months of  delivery; 
(b) absence of  an identifiable cause for the HF; (c) absence 
of  recognizable heart disease prior to the last month of  
pregnancy; (d) left ventricular dysfunction determined during 
echocardiography with ejection fraction <45%, fractional 
shortening of  <30% on an M-mode echocardiographic 
scan, or both, and a left ventricular end-diastolic dimension 
of  >2.7 cm/m2 of  body-surface area.4,5

There is an increased incidence with multiple gestation, 
preeclampsia, obesity, advanced maternal age, African 
descent and prolonged use of  tocolytics.6 These risk factors 
are not present in our patient. Although historically PPCM 
risk factors occur in elder women and African women, 
contemporary trends show that there is an increasing 
incidence (24-37%) in young primigravid and white patients.7

The etiology of  PPCM is uncertain; viral,8 autoimmune, 
genetic and idiopathic causes have been considered.

The treatment of  PPCM is not different from acute 
and chronic HF. The combination of  digoxin, diuretics 
and sodium restriction, anticoagulation, b-blockers and 
afterload reduction forms the cornerstone of  therapy.9 
Same treatment modalities were given to our patient, to 
which she responded well. Dobutamine infusion was 
tapered slowly and was started on Digoxin, in addition to 
Carvedilol, Diuretics and Warfarin.

Newer drugs like Milrinone, Levosimendan and 
Bromocriptine, are also being used for PPCM. Levosimendan 
is a calcium sensitizer that has positive inotropic action 
and vasodilatation property. Levosimendan is effective in 
improving the cardiac output and decreasing the mortality.10

Mechanical cardiovascular support with an intra-aortic 
balloon pump or ventricular assist devices may be required 
if  medical therapy is unsuccessful in women with PPCM. 
Left ventricular assist devices can act as a bridge to recovery 
or transplantation.11 Use of  short-term extracorporeal 
membrane oxygenation has also been of  benefit in women 
with PPCM whose HF was refractory to medical therapy 
and who had persistent pulmonary edema with hypoxemia. 
Extracorporeal membrane oxygenation can also serve as 
a bridge to left ventricular assist devices in patients with 
refractory cardiogenic shock despite use of  an intra-
aortic balloon pump and full inotropic support.11 Cardiac 
transplantation is indicated if  supportive treatment fails.

NPPV rapidly improves oxygenation by re-expanding flooded 
alveoli, increasing functional residual capacity, and thereby 
more favorably positioning the lung on its compliance 
curve. This will reduce the work of  breathing.12 Afterload 
will be decreased by increasing the pericardial pressure and 
decreasing the trans-mural pressure. This will improve the 
cardiac performance.13 There will be an augmentation of  
stroke volume14 and reduction in the cardiac sympathetic 
activity15 in patients with HF and elevated left ventricular 
end-diastolic pressure. Increase in the intra-thoracic pressure 
reduces right and left ventricular end-diastolic volume, thereby 
decreasing the preload.16 This favorable effect occurs when 
filling pressures are high and ventricular performance is poor.

Improved inotropic function of  the left ventricle or reduced 
left ventricular afterload with NPPV is evidenced by 
increase in stroke volume without a change in pulmonary 
capillary wedge pressure.

Discontinuation of  the therapy is recommended only in case 
of  recovery of  the left ventricular function, by monitoring 
the cardiac function with repeated 2D cardiac ultrasound 
imaging.17 Recovery of  the left ventricular function usually 
occurs within 2-6 months after diagnosis.7 The mortality 
rate of  PPCM is 30-60% and may be caused by severe 
pulmonary congestion, arrhythmias and thromboembolic 
events.18 In future pregnancies there are 50-80% chances 
of  developing cardiac failure, with 60% mortality rate.19

CONCLUSION

PPCM is a rare disease of  unknown cause. Diagnosis is 
difficult and requires vigilance. The main objective of  
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treatment is to reduce the symptoms of  congestive HF. 
High degree of  clinical suspicion supported by the early 
echocardiography is important to diagnose this entity 
that can have a poor outcome despite optimal medical 
management. NPPV may offer an adjunct to medical 
therapy in improving left ventricular function and 
augmenting cardiac performance in a subset of  patients 
with PPCM.
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Use of Immediate Veneer Retained Indirect Fiber 
Reinforced Composite Bridges in the Replacement 
of Failing Anterior Teeth: A Case Study Presentation
I Kerr, R Blanchard

Private Practitioner, Stone Rock Dental Care, Kent, UK

Studies and articles looking at laboratory made FRC 
bridges have highlighted the strength of  these materials4 
and have shown their good clinical performance5 along 
with their relative ease of  use.6 Some studies have also 
highlighted the problems of  fracture of  the underlying 
fiber framework7 and how the risk of  this can be reduced.8 
It is with this latter research in mind that the cases 
shown here use the StickTech range of  fibers that allow a 
greater level of  cohesive strength between the veneering 
composite and fiber frame work than was previously 
achievable.

As with all adhesive bridge design it is important to 
consider the forces acting upon it and to ensure that the 
load is distributed in the most favorable way possible. 
The longitudinal fibers in the framework are anisotropic 
in design and as such are immensely strong when load is 
placed perpendicular to the fiber orientation but much 
less so when the load is placed down the long axis of  
the fibres.9 The bonding of  the bridges is achieved via 
well-established enamel and dentine bonding protocols 
in combination with dual-cure resin cements so can be 
expected to provide a very strong, durable bond.10 That said 
any bond can generally be expected to perform better under 
a compressive load than a flexural one. By placing retentive 
wings on the buccal surfaces of  upper anterior teeth we are 
at risk of  subjecting more demanding flexural forces on 
our bridges and our design must allow for this by ensuring 

INTRODUCTION

The use of  fiber reinforced composites (FRC) in dentistry 
has enjoyed much success for several decades1 but its use 
has often been limited to the provision of  periodontal 
splints and acrylic denture repairs. In the past two decades 
however research but the likes of  Prof  Pekka Vallittu of  
the Institute of  Dentistry, Turku, Finland has shown how 
effective these techniques can be in the field of  direct short 
span bridges and anatomical posts.2,3 The use of  FRCs in 
laboratory based procedures has, perhaps, been less rapid 
to gain in popularity and advances in this technology have 
been overlooked in favor of  the advances in super strength 
ceramics. It is not the intention of  this article to contrast the 
various properties of  ceramics versus FRCs but it will try 
and show some of  the properties of  FRCs that make them 
an ideal product for minimally invasive aesthetic bridges 
that can be provided at a relatively low cost to patients 
who might otherwise be faced with an immediate denture 
as their only alternative treatment option.

Case Report

Abstract
The loss of a front tooth can be a very stressful time for a patient and very few our willing to accept a gap at the front of their 
smile for even a short time. This case report article looks at the use of laboratory constructed fiber reinforced composite (FRC) 
bridges to provide immediate replacement of anterior teeth. The techniques demonstrated allow the use of minimally invasive 
techniques to protect the abutment teeth from iatrogenic damage whilst providing esthetically pleasing and cost‑effective 
solutions for patients
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sufficient surface area of  good quality enamel bonding and 
keeping any ex-centric contacts off  the pontic(s) whenever 
possible. This design process requires careful pretreatment 
planning and any compromises in design must be clearly 
discussed with the patient beforehand.

As a general rule there is a “two fiber minimum” to 
bridge design to allow sufficient support to the over laying 
composite. Any tendency to over-engineer the design 
needs to be resisted however as there is greater need 
to allow sufficient room for the overlaying composite 
to ensure adequate aesthetics. Finite element analysis 
studies by Ootaki11 have shown that it is possible to allow 
sufficient thickness of  fiber whilst leaving enough room for 
overlaying composite. They state that at least 0.5 mm of  
overlaying composite is required to cover fibers aesthetically 
and it is generally accepted that any composite more than 
3 mm away from the underlying fiber framework or natural 
tooth support needs to be viewed as being unsupported 
and at risk of  cohesive failure (Figure 1).

The fitting surface of  the retentive wings need to remain 
free of  overlaying composite, so they remain available for 
“reactivation” with Stick Resin (see bonding protocols below).

The inherent flexibility of  the FRC products allows them 
to work as fixed-fixed designs rather than the cantilever 
design favored for metal based adhesive wing retained 
bridges and this means that we can combine an element 
of  periodontal splint into our design of  bridge, where 
appropriate. As has been stated previously by Kerr12 
there is a wide range of  treatment options available 
to clinicians and patients and FRC bridges should be 
seen as an additional tool in the tool box and not to be 
seen as a panacea for all dental ills. The authors of  this 
article subscribe to an approach of  “dynamic lifetime 
therapy” which highlights the need for lessening the 
biological impact of  treatments and delaying the use 
of  heavy intervention for as long as possible. The use 

of  FRC bridges fits well with this approach as it allows 
us to place “no prep” veneer supported bridges in the 
aesthetic zone for patients who often present with highly 
compromised mouths. By so doing we can provide a 
rapid solution to an acute problem whilst also enhancing 
the patient’s self-confidence and allowing them to “love 
their teeth again.” Such positive feelings are an essential 
part of  a patient’s treatment process as it will often 
have been impossible for them to commit to investing 
time, effort and money into teeth that gave them such 
negative feelings.

The following case studies highlight the varied ways in 
which we can design FRC indirect, immediate bridges 
to meet individual patient needs. They also show some 
inherent shortcomings in the technique, with particular 
reference to the difficulty of  managing soft tissues post-
operatively.

In all cases the fiber framework as a combination 
of  StickTech(Tm)” Crown and Bridge Fibers” and 
“Periodontal Fibers,” the overlaying composite was Gradia 
Lab Composite and the bonding system was Vitique 
Cement(DMG) with OptiBond Fl (Kerr).

Bonding protocol for abutment teeth when cementing 
Immediate Indirect FRC bridges following extraction of  
teeth
1) Isolation of  abutment teeth under rubber dam
2) Air abrasion of  abutment surfaces desirable
3) Etch of  abutment surfaces with 37% phosphoric acid
4) Follow manufacturer instructions for OptiBond Fl 

(Kerr) to coat all appropriate abutment surfaces
5) Follow manufacturer instructions for use of  Vitique 

Cement (DMG) or equivalent dual cure luting 
composite cement

Bonding protocol for FRC Wings prior to cementing
1) Coat wings with Stick Resin a minimum of  5 min 

before cementing and store in light proof  container
2) Blow off  excess Stick Resin prior to coating with 

Vitique Cement (DMG) and placing against abutment 
teeth.

The use of  Stick Resin is recommended by the manufacturer 
when using pre-cured everStick and Stick products from 
StickTech™ to activate the Inter Penetrating Network 
(IPN), which maximizes adhesion between the fibers and 
the luting cement. The IPN relies upon the action of  the 
Stick Resin to partially dissolve the fiber’s outer protecting 
polymer matrix. The everStick fiber products consist of  
individual, silanated glass fibers. The fibers are locked to 
each other with linear polymers (Poly Methyl Methacrylate, 
[PMMA]) and cross linking monomers (bis-GMA) to form Figure 1: Laboratory made fibre reinforced composite bridge
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an IPN structure within the polymer matrix. The PMMA in 
the matrix of  the fiber bundle is partly removed (dissolved) 
during the reactivation which creates spaces for micro tags 
to form with the luting cement. Furthermore, chemical 
bonding (retention) happens between the polymerized 
fiber surface and the new composite because PMMA is a 
linear polymer. Ends of  linear polymer chains react with 
new resin. Only linear polymers can be dissolved with resin.

The cases below highlight the way we can use this approach 
to provide excellent aesthetics with a minimal or “no prep” 
approach to the abutment teeth. The first case shows a basic 
“periodontal splint” bridge that was the early approach to 
this technique. The later cases show how we, the authors, 
have adapted our approach to use buccally placed “veneers” 
as our retaining wings, which allows us to modify aesthetics 
much more whilst staying true to our minimally invasive 
approach.

CASE REPORTS

Case 1
Conventional fiber reinforced periodontal splint with 
pontics attached (Figure 2a-c).

Case 2
Replacement of  retained lower deciduous central incisors 
(please note as part of  this course of  treatment the existing 
metal wing retained cantilever bridges replacing both 
upper lateral incisors were also replaced with indirect FRC 
bridges) (Figure 3a-d).

Case 3

Immediate placement of  laboratory prepared 4 unit bridge 
intended as long-term provisional prior to definitive 
planning (Figure 4a-e).

Case 4
Case 4 An immediate replacement of  upper right lateral 
incisor with buccally placed adhesive veneers(Figure 5a-d).

Figure 2: (a) Retracted mirror shot showing lingual periodontal 
and pontics replacing lower central incisors, (b) Retracted shot 

showing hygienic gingival adaptation around lower pontics 
at 3 months, (c) Smile shot showing protective lip line hiding 

gingival margins of pontics

c

ba

Figure 4: (a) Retracted view of lower incisors prior to removal, 
(b) Extraction site showing no preparation to abutment 

canine teeth, (c) Retracted view showing isolation of intended 
abutment teeth and etching of fit surface, (d) Retracted view 

showing seating and bonding of immediate wing retained 
bridge under isolation of rubber dam, (e) Retracted view 

showing immediate post view with bridge cemented in place
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Figure 3: (a) Retracted shot of retained lower central 
deciduous incisors, (b) Trimmed model showing preparation 

for ovate pontics, (c) extraction site ready for immediate 
placement. Note abutment lateral incisors remain intact with 
no preparation of tooth tissue, (d) Retracted view of bridge 

cemented in place showing excellent gingival healing around 
pontics

dc
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DISCUSSION

It is probably an accepted truth in dentistry that there 
is no “ideal” restorative solution to replace a missing 
tooth. We have to balance patient’s time, finances and 
attitudes to dental care with the general health of  the 
mouth and the adjacent teeth in particular along with the 
desire to both “tread lightly” but also offer predictability 
and longevity.

The traditional immediate one tooth anterior denture 
possibly still has a place in modern dentistry but its clear 
disadvantages in terms of  comfort, function and patient 
satisfaction mean that a fixed alternative that can be added 
to at later appointments and does not involve any heavy 
alteration to abutment teeth should be sort where ever 
possible.

Whilst implants are often cited as the first choice for 
replacing teeth it needs to be recognised that the financial 
implications, length and complexity of  treatment, general 
health of  the patient, bone quality and quantity and occlusal 
considerations can all be factors that may make implants a 
far from ideal treatment choice. Immediate placement and 
loading of  implants in the aesthetic zone is a complex and 
sometimes risky process that needs very careful planning 
and execution if  we are to avoid suboptimal soft tissue 
aesthetics in the long run.

Conventional bridge work has been the mainstay of  
restorative dentistry for decades and well-designed 
executed bridges in carefully chosen cases can produce 
outstanding longevity. Unfortunately, the strength and 
durability of  conventional porcelain used to metal bridges 
comes at a biological price that can be unaffordable to 
many teeth. The old adage that “when a bridge fails; 
it takes a tooth with it” sadly comes true all too often. 
Immediate placement of  these conventional bridges is 
seldom if  ever viable which leaves a prolonged period 

of  temporization that brings a separate set of  problems 
in itself.

Fiber reinforced bridges are by no means an “ideal” 
restoration but they can offer excellent aesthetics, 
minimal intervention, good longevity and excellent cost 
effectiveness. The ability to add to the pontic over the 
healing period to maximize affects is also a great benefit 
with this technique.

CONCLUSION

Fiber reinforced bridges are an additional tool in the 
dental armamentarium and can be used as an excellent 
immediate replacement option with clear benefits over 
an immediate denture in terms of  patient comfort and 
satisfaction. Their role as a long-term definitive restoration 
has yet to be proved but early indications are promising 
and their minimal intervention approach means they can 
be replaced at a later date with little or no lasting damage 
to abutment teeth.

All laboratory work in this article was made by Robin Snell 
of  Pyramid Laboratory
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hyperplasia concomitant with SST indicate a status of  
excessive hormone production.5 Tumor size varies from 
1.5 cm to 20 cm in diameter. Usually there are no adhesions 
surrounding the tumors. On magnetic resonance imaging, 
a diagnosis of  SST can be strongly suggested, when typical 
signal patterns such as hypointense nodules, hyperintense 
stroma, lobulation, strong enhancement with gadolinium 
and a peripheral hypointense rim are present.6 Mostly, they 
are benign and no recurrences documented in majority of  
the cases. Here, we present a case of  SST who presented 
with features of  hyperandrogenism and defeminization 
and huge abdominal lump.

CASE REPORT

A 33-year-old woman presented to our outpatient department 
(OPD) with c/o amenorrhea of  1 year, swelling of  abdomen, 
low back pain and nauseating tendency since last 3 months. 
She was a P3+1 with 3 living children aged 15 year, 11 year and 6 
years. Previously her menstrual cycle was regular with average 
flow. Thereafter her cycles become irregular for a period of  
3-4 months and since the last 1 year she is amenorrhoic. She 
was having no significant medical illness in her past and did 
not have any surgery. General examination showed mild pallor 

INTRODUCTION

The ovarian stroma gives rise to fibromas, thecomas, 
luteinized fibromas or thecomas, granulosa cell tumors and 
some lipoid cell tumors. Sclerosing stromal tumor (SST) of  
the ovary is a rare ovarian tumor with prevalence of  1.5-6% 
of  ovarian stromal tumors.1 It was first described as a 
distinct entity in the ovarian stromal tumors by Chalvardjian 
and Scully in 1973.2 Ovarian SST occurs more commonly 
during the second to third decades of  life with an average 
age of  occurrence of  27.5 years. More than 80% of  SSTs 
occur in patients below the age of  30 years.3 The most 
common presenting symptoms are menstrual irregularities, 
pelvic pain, palpable lower abdominal lump and hirsuitism 
in some cases. Though most of  the tumors are hormonally 
inactive, both estrogenic and androgenic features has also 
been reported.4 Amenorrhea, Infertility and endometrial 

Case Report

Abstract
Sclerosing stromal tumor is a rare benign tumor of ovary with the peak incidence during second and third decades of life. 
Pathologically, it is distinguished from other ovarian stromal tumors by the presence of plenty of collagen and a pseudo lobular 
pattern. The cellular areas are separated by edematous and collagenous strands. Majority of patients presents with menstrual 
irregularities, pelvic pain and abdominal lump. Though the tumors mostly do not produce hormones, both elevated estrogenic and 
androgenic hormone production has been documented in few cases. This high hormone levels and menstrual problem usually 
resolves after correcting surgery. No recurrence is often reported. In our case, the lady presented with amenorrhea, hirsuitism 
and a huge lower abdominal mass. Serum testosterone level was elevated, other hormonal levels were within normal limits.
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with excessive hair growth over the face, beard area, thighs 
which the woman admitted to be of  recent onset (Figure 1). 
Breasts were normal. There was clitoromegaly (Figure 2). 
There was a 24 week size mass on abdomen with firm feel and 
smooth surface. On per vaginal examination the uterus could 
not be palpated separated from the mass. Side of  origin of  
the mass couldn’t be ascertained. Ultrasonography showed a 
huge complex SOL measuring 18 cm × 10 cm × 15 cm within 
the pelvis and uterus to be displaced anteriorly. A decision 
of  laparotomy was taken. Preoperative investigations were 
within normal limit including the hormonal levels of  follicle 
stimulating hormone, luteinizing hormone, thyroid stimulating 
hormone, prolactin and estradiol. Serum testosterone level 
was elevated-146 ng dl (normal 20-80 ng dl). Serum CA-125 
level was 97 U ml. On exploration, there was no ascitic fluid 
within the peritoneal cavity. A huge degenerated mass with 
ruptured capsule originating from right ovary and distorting 
the pelvic anatomy was found. Opposite tube and ovary was 
embedded over the mass. A decision of  total abdominal 
hysterectomy with bilateral salpingo-oophorectomy was taken 
considering the possible malignant nature of  the mass and 
completed family of  the woman. Surgical staging was done. 
Liver, peritoneal surface was free of  any palpable deposit. 
Omental biopsy was taken and sent for histopathological 
examination (HPE). Postoperative period was uneventful 
and the woman discharged on 8th postoperative day after 
stitch removal. She came to our OPD after one and half  
months with HPE report showing an ovarian stromal tumor 
characterized by cellular heterogeneity, prominent vasculature, 
and a pseudolobular appearance composed of  both cellular 
and hypocellular areas suggestive of  SST of  ovary. Menses 
not yet resumed, but no new hair growth over any part of  the 
body. The case was lost to follow-up thereafter and we could 
not trace whether there was reversion of  the hyperandrogenic 
features and resumption of  regular menses.

DISCUSSION

Histologically, SST is characterized by pseudo lobulation 
of  cellular areas, a prominent tendency to sclerosis, 
a frequently marked vascularity and a pronounced variation 
in cellular size and shape.7 It has occasionally been confused 
with massive ovarian edema and Krukenberg’s tumor. The 
distinction between SST and Krukenberg’s tumor depends 
on immunohistochemistry stain. Some cases of  SST 
analyzed immunohistochemically demonstrated expression 
of  vascular permeability factor/vascular endothelial growth 
factor in the luteinized theca-like cells, the capillaries and 
in medium sized blood vessels. In addition, trisomy 12, 
monosomy 16, positive viamentin reaction, weakly positive 
desmin and smooth muscle specific actin stains and a 
negative cytokeratin in SST has been reported.8,9 The SST 
is different from the fibroma, thecoma, and lipoid-cell 

tumor both clinically and pathologically: (1) They occur 
in a much younger age group - The age of  the patients 
averaged 28 years, whereas the other stromal tumors are 
common in the 5th and 6th decades of  life. (2) The sclerosing 
tumors show a prominent vascularity, which is marked in 
the cellular areas of  the tumors. (3) Hyalinized plaques, 
a common feature of  fibromas and thecomas, is absent. 
Collagen is present mostly in short coarse strands or 
individual fine fibers. (4) Whereas edema tends to be diffuse 
in fibromas, it is typically focal in the sclerosing tumors. 
(5) Ascites frequently complicates fibromas that attain a 
diameter of  5-6 cm and are edematous but rare in SSTs’.10

CONCLUSION

Though SST is a rare tumor, it should be considered 
in young woman with menstrual irregularity and pelvic 
mass. Enucleation is enough for this tumor and menstrual 
regularity resumes after surgery in most cases. Recurrence 
is not reported till now.

Figure 2: Clitoromegaly

Figure 1: Recent onset hirsutism
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Various management options of  such type of  cases is 
to remove any retained deciduous/supernumerary tooth 
obstructing the path of  its eruption, create and maintain 
sufficient mesial and distal space, removal of  impacted 
central incisor and space maintained with fixed or 
removable prosthesis,6 followed by an implant placement,7,8 
but the most appropriate treatment option is surgical 
exposure followed by orthodontic traction and alignment.9

In this case report, an impacted maxillary central incisor 
was orthodontically aligned into occlusal after exposing it 
surgically.

CASE REPORT

A 15-year-old boy came to the Department of  Pedodontics 
with the chief  complaint of  missing upper right permanent 
central incisor. After taking detailed history, it was revealed 
that the child had a trauma to the maxillary arch, while 
playing football around 6 years of  age.

Intra-oral examination revealed a bony bulge in labial 
vestibule at mucogingival junction with a thick mucosa 
covering over it (Figure 1). Adequate space between left 
central incisor and right lateral incisor was present to 
accommodate missing right central incisor, patient had 
Class I molar relationship.

INTRODUCTION

Impaction of  permanent central incisors though not very 
common, but can be encountered in clinical practice. The 
maxillary central incisors are the second most common 
labially impacted unerupted tooth after maxillary canine.1

The incidence of  unerupted maxillary central incisor has 
been around 0.13%.2 They are more common in Cucasians 
and Mongoloied races (Davies 1987).

The occurrence of  impacted maxillary incisors can be 
associated with hereditary and environmental factors 
like presence of  supernumerary teeth,3,4 compound 
odontomes5 retained deciduous teeth, presence of  thick 
mucosa, dense overlying bone, arch space loss.4

Absence of  anterior teeth such as maxillary central incisor can 
cause both functional and psychological problems as it is an 
important segment of  dentition providing important functions 
such as esthetics, mastication, phonetics, and lip support.

Case Report

Abstract
Maxillary central incisors are the most important units of the dentition providing facial esthetics to an individual. It’s not just the 
facial esthetics, which is affected by its absence, but important functions such as phonetics, mastication, and lip support are 
affected too. Unerupted maxillary anterior teeth can cause severe functional and esthetics concerns for the child. Impacted 
permanent central incisor can be successfully aligned into occlusion by surgical exposure and employing orthodontic measures. 
This case report presents the surgical exposure and orthodontic traction of impacted right central incisor. With proper orthodontic 
procedure, the maxillary tooth was successfully aligned into the dental arch.
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Intra-oral periapical radiograph was taken to confirm the 
presence, position and morphology of  unerupted incisor 
(Figure 2).

Based on clinical and radiographic investigations it was 
decided to do surgical exposure of  impacted tooth and 
then bond a bracket on the labial surface of  the tooth and 
bring down to its normal position.

Surgical exposure was done, and the child was called after 
1 week so that acute symptoms of  surgery should subside 
(Figure 3).

Edge-wise brackets were bonded on permanent maxillary 
left central incisor, lateral incisor, and left canine and right 
lateral incisor and right canine, right and left permanent 
first and second premolars with NiTi wire was used for 
anchorage from left and right first permanent molars where 
molar band with molar tube was bonded (Figure 4).

The patient was given strict oral hygiene instructions, and an 
orthodontic toothbrush was prescribed for the same.

Patient was called for regular follow-ups after every 15 days 
(Figure 5). After a span of  2 months, the right central 
incisor erupted well to its normal occlusal and anatomy 
with acceptable gingival contour (Figure 6). The vitality 
test was done, which showed a positive response.

Patient was then referred for further periodontal consultations.

DISCUSSION

The occurrence of  unerupted maxillary incisors can be 
associated with hereditary and environmental factors. The 
definition of  impaction varies with different clinicians, 
according to Kuftinec and Shapira10 impaction can be 
described as a condition in which an embedded tooth in 
the alveolus is prevented from eruption or a tooth is locked 
in position by bone or by the adjacent.

Suri et al. states that if  the eruption is delayed in terms 
of  both chronological and dental age, it is unlikely that 
the permanent tooth will erupt without orthodontic 

Figure 1: Impacted  right central incisor

Figure 2: Radiograph showing impacted maxillary right central 
incisor

Figure 3: Surgical exposure of central incisor

Figure 4: Orthodontic braces placed
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intervention.11 A comprehensive dental and medical history 
combined with clinical and radiographic investigation are 
required prior to formulating and treatment plan.

There are several treatment options for the impacted central 
incisor. If  the impacted tooth is extracted there is a risk of  
resorption of  alveolar bone and this can lead to alveolas 
becoming thinner and deficient, to avoid these disadvantages 
it is always beneficial to facilitate the eruption of  the 
impacted tooth. Surgical exposure orthodontic traction and 
alignment are preferred for such kind of  scenarios.

Previous studies have shown that an impacted tooth can be 
brought into proper alignment in the dental arch by surgical 
exposure and orthodontic traction. A comprehensive 
evaluation of  the case is of  prime consideration prior 
to initiate a treatment, factors such as position, level 

of  root completion, root angulation, space available to 
accommodate the impacted tooth are to be evaluated.12,13

It is always beneficial for the esthetics of  the patient, if  labial 
epithelial attachment on the impacted incisor is preserved 
during surgical exposure then the aligned tooth can have 
good gingival contour and attached gingiva.14

CONCLUSION

Impacted permanent central incisor can be successfully 
aligned into occlusion by surgical exposure and employing 
orthodontic measures and this can be a treatment of  choice, 
preferred over extractions and surgical repositioning as this 
treatment plan give good results and there is as such no 
major side effects associated.

However, such kind of  cases requires continuous 
monitoring of  periodontal health and vitality of  the tooth 
during and after the treatment.

REFERENCES

1. Macphee CG. The incidence of erupted supernumerary teeth in consecutive 
series of 4000 school children. Br Dent J 1935;58:59-60.

2. Leyland L, Batra P, Wong F, Llewelyn R. A retrospective evaluation of the 
eruption of impacted permanent incisors after extraction of supernumerary 
teeth. J Clin Pediatr Dent 2006;30:225-31.

3. Betts A, Camilleri GE. A review of 47 cases of unerupted maxillary incisors. 
Int J Paediatr Dent 1999;9:285-92.

4. Becker A, editor. The Orthodontic Treatment of Impacted Teeth. 1st ed. 
St. Louis: Mosby Company; 1998. p. 53-85.

5. Katz RW. An analysis of compound and complex odontomas. 
ASDC J Dent Child 1989;56:445-9.

6. Asher C, Lewis DH. The integration of orthodontic and restorative procedures 
in cases with missing maxillary incisors. Br Dent J 1986;160:241-5.

7. Henry PJ, Laney WR, Jemt T, Harris D, Krogh PH, Polizzi G, et al. 
Osseointegrated implants for single-tooth replacement: A prospective 5-year 
multicenter study. Int J Oral Maxillofac Implants 1996;11:450-5.

8. Lewis DH, Eldridge DJ. Orthodontic/restorative interface. Dent Update 
1992;19:195-6, 198.

9. Lin YT. Treatment of an impacted dilacerated maxillary central incisor. 
Am J Orthod Dentofacial Orthop 1999;115:406-9.

10. Kuftinec MM, Shapira Y. The impacted maxillary canine: I. Review of 
concepts. ASDC J Dent Child 1995;62:317-24.

11. Suri L, Gagari E, Vastardis H. Delayed tooth eruption: Pathogenesis, 
diagnosis, and treatment. A literature review. Am J Orthod Dentofacial Orthop 
2004;126:432-45.

12. Tanaka E, Watanabe M, Nagaoka K, Yamaguchi K, Tanne K. Orthodontic 
traction of an impacted maxillary central incisor. J Clin Orthod 2001;35:375-8.

13. Uematsu S, Uematsu T, Furusawa K, Deguchi T, Kurihara S. Orthodontic 
treatment of an impacted dilacerated maxillary central incisor combined 
with surgical exposure and apicoectomy. Angle Orthod 2004;74:132-6.

14. Thosar NR, Vibhute P. Surgical and orthodontic treatment of an impacted 
permanent central incisor: A case report. J Indian Soc Pedod Prev Dent 
2006;24:100-3.

How to cite this article: Kumar R, Thomas AM. Orthodontic Alignment of an Impacted Maxillary Incisor: A Case Report. Int J Sci Stud 
2015;2(10):136-138.

Source of Support: Nil, Conflict of Interest: None declared.

Figure 5: Orthodontic extrusion
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CASE REPORT

A 57-year-old male patient had progressively increasing 
abdominal pain and constipation for 2 weeks. He had a 
history of  chronic constipation since childhood, for which 
he was taking high fiber diet and was treated with laxatives. 
Physical examination revealed distended abdomen with a 
hard mass in the lower abdomen. A CT scan demonstrated 
gross dilatation of  the sigmoid colon of  15 cm diameter 
with the air mottled intraluminal mass. There was no 
enhancing solid component on intravenous (IV) contrast 
study and no flow of  oral contrast distal to the lesion. 
Per-rectal contrast revealed suspicious focal rectosigmoid 
smooth narrowing for 5 cm, beyond which colonoscopy 
could not be passed. Patient was initially managed 
conservatively, as symptoms progressed was subjected 
for laparotomy, sigmoidectomy with a side-to-side 
colorectal anastomosis was performed. Histopathology 
of  the resected specimen showed occasional ganglion 
cells and hypertrophied nerve bundles in the muscle layers, 
suggesting hypoganglionosis corresponding to the site of  
narrowing demonstrated on CT.

DISCUSSION

Isolated hypoganglionosis is a rare cause of  intestinal 
innervation defects. It accounts for 5% of  all intestinal 

INTRODUCTION

Isolated hypoganglionosis is a rare cause of  intestinal 
innervation defects, can present as enterocolitis or poor 
bowel function, in infancy or childhood. We report a 
case of  hypoganglionosis with an unusual presentation 
of  sigmoid phytobezoar in a 57-year-old male patient. 
Bezoars usually form in the stomach and can pass into the 
small bowel where they can cause gastric or small bowel 
obstruction (SBO). Only few cases of  colonic bezoar 
have been reported in the literature and were noted in 
post-operative stricture and psychiatric patients according 
to Agha et al.1 We report a case of  hypoganglionosis of  
rectosigmoid presenting as phytobezoar. Large bowel 
obstruction due to colonic bezoar is a diagnostic challenge 
and may cause life threatening complications. For colonic 
bezoar computerized tomography (CT) seems to be the 
main diagnostic modality, also for detecting the etiology 
as in our case report and the associated complications.

Case Report

Abstract
Bezoars are the mass found trapped in the gastrointestinal system. They can also be termed as Gastrolith. The word “bezoar” 
is derived from the Persian pād‑zahr, which means “antidote.” Trichobezoars and phytobezoars are the most frequent and usual 
form in the stomach and can pass into the small bowel where they occasionally cause obstruction. Most bezoars are found in 
patients with a history of previous gastric surgery. Here, we report an interesting rare case of isolated adult hypoganglionosis 
presented as sigmoid phytobezoar causing chronic progressive abdominal pain with distension. Computed tomography showed 
the air mottled intraluminal mass with dilated sigmoid colon and rectosigmoid focal smooth narrowing.

Key words: Bezoar radiology, Focal hypoganglionosis, Large bowel obstruction, Sigmoid colon phytobezoar
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neuronal malformations, characterized by sparse 
and small mesenteric ganglia, with hypertrophy of  
muscularis mucosa. Isolated hypoganglionosis can 
present as enterocolitis or poor bowel function, in 
infancy or childhood and can be isolated or associated 
with Hirschsprung’s disease. Only 92 cases of  isolated 
hypoganglionosis were reported from 1978 to 2009 
according to Qadir et al.2 Isolated hypoganglionosis 
predisposing to phytobezoar is even more rare, and 
this case report describes the atypical presentation 
of  the disease. Patients usually present with severe 
acute and chronic constipation, pseudo-obstruction or 
enterocolitis. Until date, there is a similar case of  isolated 
hypoganglionosis of  sigmoid colon has been reported in 
the literature,2 but presented as sigmoid volulus.

Bezoars consist of  ingested foreign materials that 
accumulate within the gastrointestinal tract and are 
classified according to the materials of  which they are 
composed. Approximately, 2-4% of  SBOs are caused 
by bezoars and decreases as goes distally. In addition, 
presentation with features of  acute surgical abdomen is 
extremely rare, accounting for only 1% of  the patients. 
A bezoar is a concretion of  indigestible material found 
in the gastrointestinal tract, which usually forms in the 
stomach and passes into the small bowel, where it can 
cause SBO. It can be classified into one of  the four major 
types: trichobezoar, pharmacobezoar, lactobezoar, and 
phytobezoar. Phytobezoars are the most common, and are 
composed of  vegetable matter such as celery, pumpkin, 
grape skin, prune and persimmons and it contains 
large amount of  non-digestable fibers such as cellulose, 
hemicellulose, lignin and fruit tannins.3-5

Radiological investigations being the initial modality 
of  choice of  investigation for patients with suspected 
bowel obstruction. Findings on radiographs can suggest 
the presence of  bezoars, barium, and CT studies can 
confirm it.3 The most extensive series published in this 
literature by Ripollés et al.6 has emphasized on CT and 
no other study has yet contrasted the usefulness of  the 
different imaging techniques in application to bezoars.

Abdominal radiography demonstrated a distended sigmoid 
colon and rectum with dissipated feces (Figure 1). CT is 
much more sensitive and specific, and published series have 
shown the focal well-circumscribed air-mottled intraluminal 
mass, as noted in our case also. CT may be considered the 
imaging technique of  choice for confirming the diagnosis 
of  gastrointestinal bezoars. CT aids to establish the site 
of  obstruction and to determine the cause and detect 
the existence of  additional intestinal or gastric bezoars. 
A CT scan demonstrated gross dilatation of  the sigmoid 
colon of  15 cm diameter with the air mottled intraluminal 

mass (Figures 2a and b). There was no enhancing solid 
component or bowel wall enhancement on IV contrast 
study. And there was no distal flow of  oral contrast to 
the rectum. Per-rectal contrast, revealed suspicious focal 
rectosigmoid smooth narrowing for 5 cm, demonstrated 
on reconstructed CT images (Figure 3), and also beyond 
which colonoscopy also could not be passed.

The method of  management of  bezoar removal 
depends on the site of  impaction, the size, nature, and 

Figure 1: X-ray abdomen shows distended sigmoid with 
dissipated faeces

Figure 2: (a and b) Computerized tomography scan 
demonstrated gross dilatation of the sigmoid colon of 15 cm 

diameter with air mottled intraluminal mass

Figure 3: Computerized tomography reconstructed images 
shows smooth narrowing of rectosigmoid, without abnormal 

wall thickening and proximally dilated sigmoid colon with 
mottled appearance

ba
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complications. Moreover surgical management is reserved 
for those presenting with life-threatening complications 
such as sigmoid volvulus, hematochezia or peritonitis7 
and in cases when conservative management by digital 
evacuation, enemas and colonoscopy fails.

Our patient was initially managed conservatively, as 
symptoms progressed, and CT findings favored colonic 
bezoar, he was subjected for laparotomy, sigmoidectomy 
with a side-to-side colorectal anastomosis was performed. 
Operative confirmation of  distal sigmoid focal 
narrowing (Figure 4a and b) indicated hypoganglionosis 
by histopathology and immunochemistry. Underlying 
narrowed segment predisposing to phytobezoar can 
be explained due to long-term laxatives and high fiber 
diet.

CONCLUSIONS

Isolated hypoganglionosis is a rare disease with clinical and 
epidemiological features similar to Hirschsprung’s disease, 
but the age at diagnosis is higher. High degree of  suspicion 
in cases of  chronic constipation needs evaluation and CT 
may reveal the established features of  phytobezoar and 
the predisposing factors. A definitive diagnosis requires 
histopathological analysis of  full-thickness intestinal 
biopsies. And the treatment should be tailored according 
to the extent of  hypoganglionosis.
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CASE REPORT

A 43-year-old male presented to us with complaints of  
abdominal pain, vomiting and acute onset respiratory 
distress. There was no history of  trauma to chest or 
abdomen. The past medical and family history was 
insignificant. General physical examination shows normal 
blood pressure, tachycardia and increase respiratory rate. 
Chest examination revealed a decreased breath sound on 
the left side and abdomen was distended, with increase 
bowel sounds. Other systemic examinations were within 
normal limits.

Chest X-ray (Figure 1) was done and bowel gas shadow 
was seen in the left hemithorax with mild contralateral 
mediastinal shift. Since the patient was stable, computed 
tomography (CT) scan thorax (Figures 2 and 3) was done 
and a left diaphragmatic hernia was seen, containing 
omental fat, short segment of  the transverse colon and 
small bowel with a portion of  the stomach. The mass 
compressed the left lung and caused shifting of  the heart 
towards the opposite side. Other hematological and routine 
investigations were within normal limits.

INTRODUCTION

Congenital diaphragmatic hernia (CDH) is a term applied 
to a variety of  congenital birth defects that involve 
abnormal development of  the diaphragm, with herniation 
of  the abdominal content through diaphragm into the 
chest. Its incidence is 1 in 4000-5000 live births. The most 
common type of  CDHs occurs in the posterolateral portion 
of  the diaphragm through the foramen of  Bochdalek’s.1 
Late presentation of  CDH is reported to be 5-25%.1,2 This 
phenomenon is well reported, with 80-90% occurring on 
the left side of  the diaphragm and patients usually presents 
immediately after birth, requiring early surgical repair.3 
Obstructed diaphragmatic hernia as a cause of  intestinal 
obstruction in adults is very rare.4 We reported this case 
for its rarity.

Case Report

Abstract
Congenital diaphragmatic hernia occurs in 1 out of every 2000‑3000 live births. A majority of the patients will be diagnosed 
either antenatally or will present with respiratory distress in the first few hours of life. Presentation in adults is extremely rare 
and accounts for about 5‑25% of diaphragmatic hernias. Patients, who present with late diaphragmatic hernias, complain of a 
wide variety of symptoms and diagnosis can be difficult. We report a case of a 43‑year‑old male who presented with intestinal 
obstruction and acute onset of shortness of breath. Radiological imaging was done, and the diagnosis of left diaphragmatic 
hernia was made. The patient underwent an emergency operation through a thoraco‑abdominal approach and the contents, 
which is the small intestine, omentum, portion of the stomach and transverse colon was reduced. The diaphragmatic defects 
were multiple, largest defect measures 5 cm × 8 cm, and primary repair was done. In addition, a prolene mesh was reinforced 
over the defect. Post-operative period was uneventful and patient remains well at follow-up.
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The patient was taken for emergency operation, and 
a reduction of  the hernia was done through a left 
thoraco-abdominal approach (7th ICS). The left diaphragm 
was thin out with multiple defects. The largest defect 
measures 5 cm × 8 cm. There was no hernia sac. The 
contents, which consist of  the omentum, portion of  
transverse colon, short segment of  the small bowel and 

portion of  the stomach, was seen herniating through the 
left posterolateral diaphragmatic defect (Figures 4 and 5). 
The contents were viable and reduced into the abdominal 
cavity. The defects were closed primarily (Figure 6) with 
prolene 2-0 and a prolene mesh (Figure 7) was reinforced 

Figure 1: Chest X-ray – posterior anterior view

Figure 2: Coronal section computed tomography thorax

Figure 3: Axial section computed tomography thorax

Figure 4: Abdominal contents in thorax

Figure 5: Constricted portion of the small bowel

Figure 6: Primary repair of the largest defect
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over the defects, on the thoracic cavity side. Intercostal 
drain was kept in the left hemithorax. Post-operative 
period was uneventful. Patient was allowed orally on post-
operative day 2, drain was removed on post-operative 
day 6 and patient were discharged on post-operative day 7. 
In subsequent follow-up, patient was doing well and repeat 
chest X-ray (Figure 8) was grossly normal.

DISCUSSION

CDHs are usually found in neonates, and 5-25% of  all 
reported cases occur in adults.1,2 Causes of  late presentation 
of  CDH are thought to be either due to late rupture of  
small hernia sac that contained the viscera in the abdomen 
or plugging of  the hernial defect by solid viscera prior to the 
development of  the hernia, due to raised intra-abdominal 
pressure.2 Bochdalek hernia is the most frequently seen 
CDH, which occurs as a result of  inadequate closure 
of  the posterolateral pleuroperitoneal membrane.1 The 
incidence of  Bochdalek’s hernia in routine CT scans has 
been reported to vary from as low as 0.17% to as high as 

6%.3 Thus, they are more common than assumed but the 
majority stay asymptomatic.

The human diaphragm is derived from four sources: 
(1) Septum transversum - ventral and pericardial portion, 
(2) the pleuroperitoneal membrane furnishes the lateral 
portions, (3) Dorsal mesentery provides the medial dorsal 
component, (4) striated muscles of  diaphragm have its 
origin opposite the fifth cervical segment. The canals 
normally close by 8th weeks of  gestation, failure of  which 
leads to the formation of  defects in the diaphragm.4 
Defect varies in size, ranging from 1 to 2 cm in diameter 
to complete agenesis of  the hemidiaphragm. A hernial sac 
is present in 10-20% of  cases, but has no physiological 
significance. Defects occur more frequently on the left side 
(70-90%) than on the right side (15-25%) of  the diaphragm, 
and abdominal contents, including stomach, bowel loops, 
liver, spleen or fat tissues, can be displaced into the thoracic 
cavity.4 In 73% of  adults, the hernia involves only omentum 
or fat.3 As observed in our patient, the hernial contents, 
not only, included omentum and fat but also the transverse 
colon, stomach and small intestine.

CDH tends to be present shortly after birth, with over 
80% presenting on the left side.3 The classic triad of  
respiratory distress, apparent dextrocardia and a scaphoid 
abdomen is usually seen in neonates. Bowel loops in 
the hemithorax will be evident on imaging studies.5 
In adulthood, a CDH can present with gastrointestinal 
tract symptoms, which can include intermittent abdominal 
pain, vomiting, and dysphagia. Respiratory symptoms 
usually include dyspnea and chest pain.5 Depending on 
the extent of  herniation of  abdominal viscera into the 
thorax the symptoms may be intermittent or acute. Acute 
presentation is usually due to incarceration, obstruction, 
or strangulation of  the hernia.6

Diagnosis is ascertained by a combination of  chest 
X-rays, CT, magnetic resonance imaging, as well as 
upper gastrointestinal and bowel double-contrast study. 
Bochdalek hernia can be misdiagnosed as pleural effusion, 
pneumonia, tension pneumothorax, lung cysts, and 
atelectasis.7

Management of  a Bochdalek hernia includes reducing 
the abdominal contents and repairing the defect through 
a laparotomy or thoracotomy with non-absorbable 
sutures. Successful laparoscopic and thoracoscopic 
repairs of  Bochdalek hernias have both been described.8 
Right-sided defects are usually dealt with by a thoracic 
or the thoraco-abdominal approach because of  the 
presence of  the liver. Outcome of  adult patients having 
Bochdalek hernia depends on the types of  presentation, 
early radiological confirmation and prompt intervention. Figure 8: Chest X-ray - posterior-anterior view (post-operative)

Figure 7: Prolene mesh reinforced over the primary repair
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The mortality rate for elective surgery has been reported 
at <4%.9 However, when the patient presents in an acute 
state, mortality can be as high as 32%, because of  delayed 
diagnoses or development of  severe complications.10

CONCLUSION

CDH can present uncommonly in adult. In a patient 
with atraumatic virgin abdomen presenting with features 
of  subacute intestinal obstruction with significant 
respiratory symptoms, clinician should keep in mind the 
possibility of  obstructed diaphragmatic hernia as a cause 
of  intestinal obstruction. Thorough clinical examination 
with appropriate investigation like chest X-ray, CT of  
chest and abdomen will usually clinched the diagnosis. 
Prompt treatment once diagnosed can result in good 
outcome.
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resorption, hypercementosis, root malformations, and 
taurodontism.3 AI patients may experience compromised 
chewing function due to tooth sensitivity and the short 
clinical crowns caused by attrition and/or incomplete 
eruption.4 No racial predilection of  the AI has been 
reported. In the affected teeth, the dentin and root form 
are normal.5

Treatment aims to relieve pain or tooth sensitivity, to 
preserve as much tooth structure as possible while 
preventing further tooth loss, to maintain mastication 
and to improve the appearance because this has great 
psychological impact on patient’s confidence.6 This 
report presents the diagnosis and treatment planning of  
an 18-year-old girl whose chief  concern was unaesthetic 
appearance of  her teeth.

CASE REPORT

An 18-year-old female patient reported to the Department 
of  Oral Pathology, Shree Bankey Bihari Dental College 
and Research Centre, Ghaziabad with the chief  complaint 
of  yellow stains on all the teeth and chipping off  of  the 
teeth while biting hard food. Patient had these discolored 

INTRODUCTION

Amelogenesis imperfecta (AI) is a group of  inherited 
defects of  enamel that show clinical and genetic 
heterogeneity. It affects all or only some of  the teeth in 
the primary or permanent dentition.1

In its mildest form, AI causes discoloration while in its 
most severe presentation; the enamel is hypo mineralized 
causing it to be abraded from the teeth shortly after their 
emergence into the oral cavity. Enamel findings are highly 
variable ranging from deficient enamel formation to 
defects in mineral and protein content.2 Apart of  enamel 
defects, AI has been also associated with abnormalities 
in dental eruption, congenitally missing teeth, anterior 
open bite, pulpal calcifications, root and crown 

Case Report

Abstract
Amelogenesis imperfecta (AI) is a hereditary disorder that causes developmental alterations in the structure of enamel. It 
represents a group of heterogenous conditions. AI has several names such as hereditary enamel dysplasia, hereditary brown 
enamel, hereditary brown opalescent teeth. In this disorder, the enamel is hypoplastic, hypomineralized or both. It may show 
autosomal dominant, autosomal recessive, sex-linked or sporadic pattern. It is necessary to diagnose this disorder and provide 
durable, functional and esthetic management of these patients to improve the quality of their lives. We present a case of AI 
affecting the dentition of an 18-year-old girl.
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teeth since childhood, and her milk teeth were similarly 
discolored too. Patient reported that she felt extreme 
dissatisfaction with the unesthetic appearance of  her 
teeth. There was no family history, and medical history 
was non-contributory. Extra-oral examination did not 
reveal any relevant findings. On intra-oral examination, 
there was generalized yellowish discoloration of  all the 
teeth along with diffuse pitting, more prominent on labial 
and buccal aspect and generalized attrition. The surfaces 
of  the teeth were rough and irregular in shape and much 
smaller than normal with considerable tooth sensitivity 
(Figures 1-5). The emergence pattern and timing of  teeth 
were normal. Examination of  periodontium revealed a 
chronic generalized gingivitis with calculus deposition. On 
palpation, by probing resistance was felt and tooth material 
is soft in consistency with mild flaking of  residual enamel. 
Based on history and clinical examination a provisional 
diagnosis of  AI - hypo plastic type was made.

Patient was advised orthopantomogram that showed 
generalized thinning of  enamel on all tooth surfaces 
and enamel was even absent in certain areas (Figure 6). 
Based on history, clinical findings, radiological 
report and histopathological findings the case was 
diagnosed as hypoplastic AI. Patient was advised oral 
prophylaxis and composite restoration or full-coverage 
crowns.

Figure 1: Rough pitted surface on labial surface of all the teeth

Figure 2: Left buccal segment

Figure 3: Right buccal segment

Figure 4: Maxillary occlusal view

Figure 5: Mandibular occlusal view

Figure 6: Orthopantomogram showing thin layer of enamel over 
tooth surfaces



Nigam, et al.: Amelogenesis Imperfecta

148International Journal of Scientific Study | January 2015 | Vol 2 | Issue 10

DISCUSSION

AI is a developmental, often inherited disorder that affects 
enamel. It occurs in the absence of  systemic features and 
comprises of  diverse phenotypic entities.7

AI can be subdivided at the clinical level into various forms 
depending on the type of  defect and stage at which enamel 
formation is disturbed, into hypoplastic, hypo mineralized 
or hypo maturation type.8

In cases, with an X-linked form, the disorder results from 
a mutation in the amelogenin gene, AMELX. In cases 
of  dominant forms of  AI, the enamelin gene, ENAM, is 
implicated in the pathogenesis.9

In the hypo maturation type, the affected teeth exhibit 
mottled, opaque white-brown yellow, discolored enamel, 
which is softer than normal. In radiographs, thickness of  
enamel is normal, but density is the same as that of  the 
dentin.4

The hypo calcified type shows pigmented and easily 
detachable enamel. Radiographically, enamel thickness 
is normal, but its density is even less than that of  the 
dentin.4

In the hypoplastic type, the enamel is well-mineralized but 
its amount is less. Clinically grooves and pits are present on 
the surface of  the fine enamel. The rough pattern of  the 
hypoplastic type, exhibits thin, hard, and rough surfaced 
enamel. The tooth is tapered towards the incisal/occlusal 
face and has open contact points. Radiographs exhibit a 
thin peripheral outline of  radiodense enamel and low or 
absent cusps. Clinical and radiographic appearances of  the 
teeth of  our case were similar to rough pattern hypoplastic 
type AI.5

AI can have a profoundly negative functional and 
emotional impact on individuals that may include pain 
and difficulty in eating as well as social avoidance, 
distress and low self-esteem. Dental care can be 
challenging and protracted.10 The primary goal for the 
treatment is to address each concern as it presents with 
an overall comprehensive plan that outlines anticipated 
future treatment needs. Clinician treating children and 
adolescents with AI must understand and solve the 
clinical and emotional demands of  these disorders with 
sensitivity. It is important to establish good rapport with 
the child and the family. Timely intervention is critical 
to spare the patient from psychosocial consequences 
of  these disfiguring conditions. A comprehensive and 
prompt approach is reassuring to the patient and family 
and may help decrease their anxiety.1

The treatment options vary depending on several factors 
such as age of  the patient, severity of  the disorder, 
socioeconomic status and most importantly patient’s age 
and cooperation. Numerous treatment modalities based on 
prognosis have been described for the rehabilitation of  AI 
such as a combination of  extractions, adhesive restorations, 
stainless steel crowns, overdentures, porcelain crowns and 
veneers after crown lengthening.11

Oral hygiene can be difficult for these patients due to the 
sensitivity while brushing. The use of  warm water for tooth 
brushing will go some way towards relieving symptoms 
while rinsing.

Regular use of  fluoride mouthwashes can help to reduce 
sensitivity and prevent caries.9

Root canal treatment as well as esthetic crown replacement 
for decayed teeth should be done to achieve the Jackson’s 
triad of  esthetic harmony, structural balance and functional 
efficiency.12

CONCLUSION

AI affects the psychology of  the patient negatively 
due to the aesthetic concerns. It should be promptly 
identified and treated, and existing dentition should be 
protected so that teeth can be conserved as much as 
possible. Oral rehabilitation can certainly provide a good 
prognosis provided there are less clinical complications. 
Patient should be counseled and motivated and must be 
taught how to maintain good oral hygiene, which goes 
a long way in maintaining the dentition.
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Most patients have a palpable adnexal mass and many have 
ascites. More than 70% of  carcinosarcomas have spread 
beyond the ovaries at the time of  diagnosis.1,4

The pattern of  spread, as in ovarian carcinoma, is 
primarily to the peritoneum, omentum, and regional lymph 
nodes. Treatment is by hysterectomy, bilateral salpingo-
oophorectomy, and excision of  as much extraovarian tumor 
as possible, followed by chemotherapy.3

Carcinosarcomas tend to be large, with an average diameter 
of  15 cm. They are either cystic and solid or entirely 
solid tumors. The solid portions are gray or tan, and 
areas of  hemorrhage and necrosis are usually prominent. 
Microscopically, carcinosarcoma is a biphasic neoplasm 
with intermixed epithelial and mesenchymal elements.

CASE REPORT

A 22-year-old Hindu married female visited gynecologic 
outpatient department with the chief  complaints of  
irregular, excessive vaginal bleeding since 1 year and 
heaviness in the lower abdomen since 6 months. She also 
complains headache, weakness, fatigue, abdominal pain 
and weight loss.

INTRODUCTION

Ovarian carcinosarcomas, also called as malignant mixed 
mesodermal tumor (MMMT), is a rare variant of  ovarian 
cancer, accounting for <1% of  all ovarian tumors.1

MMMTs of  the ovary are included in the endometrioid 
category because they resemble the tumors with those 
designations that are encountered most commonly in the 
endometrium.2,3 Although this tumor contains epithelial 
and mesenchymal elements (both of  which are malignant), 
immunohistochemistry, and genetic studies have supported 
a clonal origin of  both components.

The most common symptoms are pelvic or abdominal pain, 
abdominal distention, bowel symptoms, and weight loss. 
The serum concentration of  CA-125 is usually elevated. 

Case Report

Abstract
Carcinosarcoma, also known as malignant mixed mesodermal tumor (MMMT), occurs predominantly in postmenopausal women 
of low parity these are very rare neoplasms associated with an aggressive clinical course and overall poor prognosis, stage 
is best predictor, and most patients present at advanced stage. Uterus and ovary are common sites for MMMT, though it can 
occur anywhere along the female genital tract and in the peritoneum. Microscopically, carcinosarcoma is a biphasic neoplasm 
with intermixed epithelial and mesenchymal elements. The sarcomatous component can be homologous or heterologous 
depending on whether it is composed of native mesenchymal elements of the organ it arises from or other non-native elements 
such as rhabdmyoblastic, osteogenic, chondroblastic or lipoblastic element. The epithelial component can be endometrioid, 
undifferentiated, clear cell, or serous. We report a case of MMMT in 22-year-old parous women who present to a gynecologic 
department with the complaints of the abdominal mass, pain, vaginal bleeding. Histopathological examination confirms the 
diagnosis of MMMT.
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On physical examination, a mass was palpated in right 
pelvic area. The mass was about 15 cm × 12 cm in size, 
firm, and immobile on palpation.

Per vaginal examination, reveal blood clots and a firm 
growth. Percussion of  abdomen reveals fluid in the 
peritoneal cavity. On auscultation, bowel sound are normal. 
A provisional diagnosis of  ovarian tumor was made.

Her laboratory investigation reveal - Microcytic hypochromic 
anemia (hemoglobin 9 g/dl), leukocytosis (13,500/µl). 
Other hematological parameter was normal. Her bleeding 
time, clotting time were normal. Liver and kidney functions 
were normal. Enzyme-linked immunosorbent assay for 
HIV and hepatitis B antigen was non-reactive. Urine 
analysis revealed no pathology. The serum CA-125 level 
was elevated (276 U/ml).

Pelvic ultrasound and computed tomography revealed 
a huge and heterogeneous pelvic mass containing solid 
parts with ascites. At laparotomy, the surgeon found 17 cm 
× 11.5 cm × 3 cm unilateral ovarian tumor. The patient 
underwent unilateral salpingo-oophorectomy. Gross 
specimen was sent for histopathological examination.

Gross
Ovarian mass measuring 17 cm × 11.5 cm × 3.5 cm in 
size. Outer surface is glistening white and slightly nodular. 
Cut surface shows homogenous grayish white solid areas 
along with hemorrhagic areas seen at periphery (Figure 1).

Microscopy
Section shows malignant epithelial and mesenchymal 
component (Figure 2). Epithelial component shows 
endometroid carcinoma. Epithelial cells are arranged in 
diffuse as well as glandular pattern (Figure 3). Glands 
are well formed. In some gland secretion present. Cells 

in diffuse or sheet are round to oval pleomorphic with 
moderate to abundant cytoplasm. Nucleus is vesicular. In 
some cells, nucleoli are visible. A few mitotic figure also 
present. Hyaline globules are present at places. Mesenchymal 
component shows features of  undifferentiated sarcoma 
(Figure 4). Spindle cells are arranged in fascicles and show 
minimal pleomorphism (Figures 5 and 6). At places, blood 
vessels hemorrhage and cysts present (Figure 7).

Histologically, the major part of  the tumor consists 
of  the carcinomatous which is adenocarcinoma with 
undifferentiated sarcomatous element. Hence, on the 
basis of  clinical finding, gross and microscopic finding a 
diagnosis of  MMMT was offered.

DISCUSSION

Microscopically, carcinosarcoma is a biphasic neoplasm 
with intermixed epithelial and mesenchymal elements. 
The epithelial component can be any type of  surface 
epithelial carcinoma, but serous, endometrioid, and 
undifferentiated carcinoma are most common.5 The 
mesenchymal component is a pure sarcoma or a mixture 
of  various types of  sarcoma. Homologous sarcomatous 
elements include fibrosarcoma, leiomyosarcoma, and 
undifferentiated sarcoma. Heterologous elements, such as 
rhabdomyosarcoma, chondrosarcoma, or osteosarcoma, 
are present in a majority of  ovarian carcinosarcomas.6 
Eosinophilic hyaline globules are often present in 
carcinosarcomas, scattered among either the epithelial or 
mesenchymal cells. These globules are positive on periodic 
acid-Schiff  staining, and a minority is immunoreactive for 
α1-antitrypsin.

Singular cases of  mixed mesodermal tumor have been 
reported to show trophoblastic or neuroectodermal 
differentiation or to express alpha-fetoprotein (AFP).7

Gross Features
These tumors are composed of  soft to firm, yellow to 
brown, solid tissue, often exhibiting hemorrhage, necrosis, 
and cystic degeneration. They may be predominantly 
cystic. Occasionally, bone or cartilage is evident on 
palpation.

Microscopic Features
The epithelial component is usually of  high grade and most 
often resembles serous or endometrioid carcinoma, but 
malignant mucinous, squamous, or clear-cell elements or 
undifferentiated carcinoma, including small-cell carcinoma 
of  the pulmonary type, may be encountered as well.

Nonmesodermal types of  tissue in rare tumors have 
included glial and neuronal differentiation (including 

Figure 1: Cut surface shows homogenous greyish white solid 
areas along with cystic and hemorrhagic areas
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foci resembling peripheral neuroectodermal tumor), 
well-differentiated hepatic-type cells, and trophoblastic 

differentiation. Rare tumors have been associated with an 
increased serum level of  AFP.

Figure 2: Epithelial (glands) and mesenchymal component 
(spindle cells), (H and E, 10×)

Figure 4: Intermixed epithelial and mesenchymal component. 
Hyalineglobules are present at places (H and E, 10×)

Figure 3: Well-formed gland with round to oval cells 
representing carcinomatous component (H and E, 40×)

Figure 5: Undifferentiated sarcomatous component (H and E, 10×)

Figure 6: Spindle cells arranged in fascicles with minimum 
pleomorphism representing undifferentiated sarcomatous 

component (H and E, 40×)

Figure 7: Blood vessels, cyst formation with tumor component 
(H and E, 40x)
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Differential Diagnosis
The neoplasm that is most often confused with the 
heterologous MMMT is the immature teratoma. In contrast 
to the former tumor, the latter is almost never found in 
women older than 50 years. It contains elements derived 
from all three germ layers, lacks a malignant müllerian-type 
component, and almost always contains a prominent primitive 
neuroectodermal component. However, as noted above, rare 
MMMTs contain tissue of  neuroectodermal derivation (both 
glial and neuroepithelial), and occasional tumors contain 
neuroendocrine cells. Finally, the cartilage in immature 
teratomas has a fetal appearance, whereas in MMMTs it 
usually resembles the cartilage of  a poorly differentiated 
chondrosarcoma, with marked nuclear pleomorphism.8

Heterologous Sertoli-Ledyig cell tumors (SLCTs) with 
islands of  cartilage or rhabdomyoblasts may cause diagnostic 
difficulty, but the finding of  Leydig cells, sex cord formations, 
tubules, or gastrointestinal-type mucinous glands or cysts 
should facilitate the diagnosis. Finally, SLCTs often lead 
to virilization. In difficult cases, staining for epithelial 
membrane antigen (EMA) and α-inhibin and/or calretinin 
is useful because MMMTs are usually EMA+, whereas only 
occasional SLCTs are EMA+ and then in only a few Sertoli 
cells; α-inhibin and/or calretinin staining identifies the tumor 
as belonging in the Sertoli-Leydig cell category.8

CONCLUSION

MMMT are rare and aggressive tumor of  ovary in 
reproductive age group. MMMT should always keep in 

mind as a differential diagnosis in ovarian mass and should 
be differentiated from mixed germ cell tumor.
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The reported incidence of  the sternalis muscle varies 
across genders, with a higher incidence in females (8.7% 
compared with 6.4%).7 An incidence of  4-8% is reported 
in Indian subject.8

CASE REPORT

During routine dissection in the Department of  Anatomy, 
of  the thoracoabdominal region of  a 49-year-old male a 
variation was seen. A distinct, separate fusiform muscular 
mass about 12 cm long, covered by superficial fascia and 
located anterior to the pectoralis major muscle on the left 
side was found. Its origin was inferior to the sternal angle 
and was at a distance from the clavicle as per Figure 1.

The lateral tendinous portion originated together 
with fibers of  sternochondrocostal portion of  the left 
pectoralis major muscle, whereas the medial portion 
was firmly attached to the body of  sternum. The 
fibers ran superficial and perpendicular to the fibers of  
pectoralis major muscle. The tendons and the muscle 
fibers together form a fusiform muscle 12 cm long, 
6 cm wide that inserted into the deep fascia covering 
the superficial surface of  the abdominal portion of  the 
pectoralis major muscle. Small twigs of  nerves were 
seen piercing the muscle, but could not be traced. Since 
they were one above the other and present parasternally, 
they are likely to be the continuation of  left anterior 
intercostals nerves.

INTRODUCTION

The sternalis is an anatomical variant of  anterior chest 
wall muscle. It occurs either unilateral or bilateral. It 
lies in the anterior chest wall, superficial to the sternal 
origins of  the pectoralis major muscle. The sternalis 
usually courses longitudinally adjacent to the sternum and 
does not cross the midline. Several variations regarding 
the superior and inferior attachments have been noted. 
The superior attachment can include the tendon of  the 
sternocleidomastoid muscle,1 sternum, clavicle, pectoralis 
major, platysma and the upper ribs and costal cartilages. 
The inferior insertions can include the third to eight costal 
cartilages, 4th to 8th ribs, the anterior rectus sheath, the 
pectoralis major fascia, and the subcutaneous adipose tissue 
overlying the muscle.2

The sternalis muscle is a well-known documented normal 
anatomic variant seen in humans.3,4

Many more terms have been used in the literature to describe 
sternalis muscle such as “parasternalis” and “rectus sterni” muscle.5,6

Case Report

Abstract
The sternalis is an anatomical variant of anterior chest wall muscle. It occurs either unilateral or bilateral. It lies in the anterior chest 
wall, superficial to the sternal origins of the pectoralis major muscle. The sternalis usually courses longitudinally adjacent to the 
sternum and does not cross the midline. In the Department of Anatomy, during routine dissection of thoracoabdominal region of 
a 49‑year‑old male, a distinct, separate fusiform muscular mass about 12 cm long was found in the left hemithorax, covered by 
superficial fascia and located anterior to the pectoralis major muscle. The details are given in this case report. There is a lot of debate 
on the origin of the muscle. This muscle can be misdiagnosed on routine mammography as a breast mass. It can play an important 
role in reconstruction flap surgeries. Such anatomical variation should be kept in mind during surgical procedures and diagnosis.
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DISCUSSION

According to Turner 1867, Bartolemeu Cabrolio 1529-
1603, Professor of  anatomy in Montpellier, named it for the 
first time in his book Anatomes Elenchus Accuratissimus 
published in 1604. It was Du Puy, however, in 1726 who 
was the first author to describe it accurately. The history 
is compiled in Table 1.5

Two radiological reports (Bradley et al. 1996,9 Murphy and 
Nokes, 1996) highlighted the diagnostic dilemma posed by a 
sternalis muscle in the detection of  breast cancer. Although 
sternalis has been well-described in the literature, some 
confusion persists. For example, it is presented in Gray’s 
Anatomy,10 as a variation of  pectoralis major and is called 
rectus sternalis, whereas in the embryology text by Larsen 
(1997)11 it is presented as a derivative of  the rectus column 
and called sternalis.

There is a debate since the 17th century particularly about 
the homology and innervation of  sternalis, and there is 
an extensive literature. The homology debate from the 
literature reviewed Table 2 shows that the sternalis has been 
classified by various authors under four main headings, as 
being derived:
1. From pectoralis major
2. From rectus abdominis
3. From sternomastoid and
4. From the panniculus carnosus.

An examination of  the innervation patterns has narrowed 
the debate. Sternalis is either pectoralis major derived 
with an innervation from the thoracic pectoral nerves or 

rectus derived with an innervation from the intercostal 
nerves.

Recently, two articles reported on the sternalis muscle12,13 
attributed the nerve supply to be anterior cutaneous 
branch of  the intercostals nerve. Morrita (1944)14 studied 
46 sternalis muscle and never observed the innervation 
coming from intercostals nerve.

Kida et al.15 has observed the nerve supply of  sternalis in 
more than 40 cases over 15 years. In those cases, nerve 
supply came from pectoral nerves only.

There are many reports on the participation of  the 
intercostals nerves. Shephard 1885; Bardeleben, 1888; Fick, 
1891; Christian, 1898; Yap,1921; Taniguchi and Fochihara, 
1932; Slobodin, 1934, 1935; Barlow, 1935; Misra, 1954; 
Rao and Rao, 1954; Kacker, 1960; Blees, 1968; Kitamura 
et al. 1985; Shen et al., 1992; Jeng and Su, 1998; O’Neill 
and Folancurran, 1998. However, it’s quite challenging 
to preserve the accurate nerve supply as the nerves get 
easily damaged during dissection of  pectoralis fascia, so a 
preferred technique would be microdissection.15

This anomaly is not associated with any symptoms. 
The presence of  sternalis muscles has been associated 
with other congenital abnormalities of  pectoralis major 
muscle and in 48% of  anencephalic neonates.7 According 
to a recent review by Bradley et al. 19969 the sternalis 
muscle is identified in only 4 of  32,000 patients during 
mammography screening. In these cases, it is usually 
identified on the cranio-caudal projection as a triangular or 
flame shaped structure, sometimes with ill-defined margins 
frequently with fat surrounding it in the medial and deep 
layers of  the breast. Using other imaging techniques, such 
as computed tomography (CT) or magnetic resonance 
imaging (MRI), the sternalis muscle is clearly revealed 

Table 1: Background history of the sternalis muscle5

Year Author
1604 Cabrolio: Names it for the first time
1726 Du Puy: Describes the muscle’s associations 

1800 Sommering: Describes the direction of the muscle fibres in 
relation to the fibres of the pectoralis major muscle

1825 Meckel: Refers to the existence of aponeurotic intersections
1854 Strambio: Confirms the existence of aponeurotic intersections

1888
Bardeleben: The first reference to the muscle’s innervation 
(a study of 8 cases)
Roubinowitch: First observation in living subject

1890 Le Double: Reports 33 cases

1911 Pichler: Publishes the results of his research in 10,500 living 
subjects

1912
Sclavounos: Describes the muscle’s innervation in detail
Eisler: Reviews all published works about the muscle, 
including his personal contribution

1950 Costa: Studies 74 muscles in 1000 cadavers
2001 Jelev, Georgiev, and Surchev: Provide a compilation of 

frequencies in population and subpopulation and also introduce 
a classification scheme based on muscle attachment

According to Turner (1867), Costa (1950), and Jelev et al. (2001) Figure 1: Unilateral sternalis muscle
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as a longitudinal structure with a parasternal course. 
When supine the muscle is flattened or band like. When 
person is prone the muscle is mobile and has a bulging 
appearance. The classic description on CT or MRI is 
deep, vertically oriented parasternal tubular structure 
surrounded by fatty tissue.5 The sternalis can present 
alterations on electrocardiogram5 or wrongly interpreted 
as mass requiring surgical resection.9 Pichler (1911) stated 
“in order to reach reliable evidence I used the following 
method:

“If  you let the subject perform stroking, scratching 
movements in a horizontal direction at the area of  the 
opposite anterior superior iliac spine with the elbow fixed 
and flexed in a blunt angle, a sternalis muscle if  present, 
would become prominent.”5

CONCLUSION

Awareness of  the muscle and its early identification is 
imperative in order to proceed in an appropriate plane 
during surgical dissection. A subcutaneous vertical 
craniocaudally oriented muscle strip is very confusing 
if  the surgeon is not aware of  its identity. A recent case 
report indicates that, many surgeons are not familiar with 
this variant.16 In cases where the muscle is identified and 
spared, a special note be made so that it is not mistake 
for a recurrence at a later date. The target depth of  
radiation of  internal mammary nodes varies if  the muscle 
is spared, and the same information should be conveyed 
to the radiotherapist. Radiologists should be familiar with 
the image findings of  the sternalis muscle to avoid any 
confusing pathologic lesions and facilitate its clinical use 
such as flap.16 The sternalis if  present could be used for 
reconstructive surgical operations on the breast.17

Despite numerous description of  the sternalis muscle in 
the literature, the muscle though known to anatomists, is 
relatively unknown by clinicians. Discussion of  the muscle 
is non-existent during medical training or seldom included 
in standard medical texts.18

During medical training a mention of  this muscle should 
be done to prevent any misdiagnosis.
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of  a young patient with a severe anterior open bite and a 
posterior crossbite with tongue thrusting habit.

CASE REPORT

A 21-year-old male patient presented with no significant 
medical history. His chief  concern was the difficulty in lip 
closure and chewing food. The patient was aware of  his 
mouth breathing and tongue thrust. The dental open bite 
was probably related to abnormal tongue function.

Examination of  the patient revealed facial symmetry to 
be acceptable. On smiling, no gingival display was present 
(Figure 1). Intraorally, he had a 5 mm anterior open bite that 
extended distally to the mandibular canine. He had a Class I 
molar malocclusion with mild crowding and an overjet of  
4 mm. The canines and the first premolars on the right and 
left side were in crossbite (Figure 2). Skeletally, the patient 
had significant incisor protrusion and a high mandibular 
plane angle (39) that contributed to the Class II skeletal 
relationship (ANB:5) and increased lower facial height 
(Table 1). The panoramic radiograph showed a partially 
impacted mandibular left third molar (Figure 3).

Treatment Objectives
The primary objectives in the treatment of  this patient were 
to: (1) Correct the tongue habit, (2) correct the posterior 

INTRODUCTION

An anterior open bite is one of  the most difficult 
malocclusions to treat, and the difficulty increases 
considerably when it is associated with a posterior cross-
bite. An anterior open bite can be caused by skeletal 
vertical disharmony, muscular imbalance, habits, or local 
alveolar growth deficiency.1-5 Posterior cross bites can 
also have several etiologies, including transverse skeletal 
imbalance between the maxilla and the mandible and 
altered tooth positioning in a buccal-palatal or lingual 
direction.4,5 The treatments for open bite and cross bite are 
determined by their etiology and diagnosis.1,2 Large skeletal 
imbalances must be corrected surgically, but the tooth and 
alveolar disharmonies can be corrected by dentoalveolar 
movement.6

Complex malocclusions must be treated by combining 
treatment concepts and techniques to achieve an effective 
result.7 This article describes the diagnosis and treatment 

Case Report

Abstract
Anterior open bite is a challenging malocclusion to treat. Etiology composites imperative function in the diagnosis. Abnormal 
tongue habits results in anterior open bite or they can develop as secondary to thumb sucking. Many orthodontists have had 
an unfavorable proficiency of ending orthodontic treatment, with what materialized to be suitable results, but relapsed because 
the patient had a tongue thrust swallowing pattern. Treatment approaches must incorporate interception of habit and correction 
of the malocclusion. The case report explicates a modified quad helix appliance used effectively into intercept tongue thrusting 
habit and the concurrent correction of posterior cross bite. The modified design has the benefit of easy assembly, being flexible 
and more patients accommodating.
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Treatment
A non-surgical alternative was chosen for this patient where 
in bracket placement more toward the gingival (anterior 
teeth) and occlusal surfaces (posterior teeth) would aid 
in preventing extrusion of  posterior teeth and encourage 
closure in the anterior segment. Tongue therapy, that 
consisted of  daily exercises of  the tongue being positioned 
properly during speech, swallowing, and resting positions, 
was initiated with the goal of  reducing the tongue thrust 
habit. Settling elastics were to be used for final settling of  
the posterior segment. Full-time retention was planned 
along with continued evaluation of  tongue posture.

crossbite at the right side to achieve proper intercuspation, 
(3) vertically control the maxillary posterior teeth to prevent 
mandibular plane opening, (4) erupt the maxillary incisors 
to close the bite and increase tooth exposure.

Table 1: Cephalometric analysis
Measurement Normal 

values
Pre-

treatment
Mid- 

treatment
Post- 

treatment
SNA 82 85 85 82
SNB 80 78 83 80
ANB 2 6 2 2
FMA 22 32 30 30
Sn GOGN 32 39 36 37
Y-axis 59.4 67 63 63
IMPA 90 92 90 88
U1 to LI 130 108 113 112
U1-NA (°) 22 36 32 29
U1-NA (mm) 4 7 11 9
L1-NB (°) 25 34 32 28
L1-NB (mm) 4 9 9 9
IMPA: Incisor mandibular plane angle

Figure 1: Pretreatment extra-oral photographs

Figure 2: Pretreatment intra-oral photographs

Figure 3: Pre-treatment lateral ceph with tracing and panoramic 
radiograph
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Appliance Design
To correct the tongue thrusting habit and resolve the 
transverse, vertical, and functional deficiencies, we 
used an anterior modified quad helix, made of  0.036 
inches stainless steel wire soldered to bands on the first 
permanent molars. The lingual arms of  the appliance 
were extended to the canines, and to the posterior bridge 
of  the quad helix, a modified tongue crib made of  0.032 
inches stainless steel wire is soldered to prevent tongue 
thrusting habit (Figure 4).

Treatment Progress
The maxillary and mandibular arches were banded and 
bonded with 0.022 × 0.028-inches MBT (3M Unitek, 
Monrovia, California) appliances, and continuous 0.014 
inches nickel-titanium archwires were placed. A quad helix 
was fabricated and soldered to the banded molars for the 
correction of  the cross bite. At every appointment, quad 
helix was activated for the correction of  the posterior cross 
bite. The activation of  the quad helix was carried out for 
4 months along with 0.016 and 0.018 inches nickel-titanium 
archwires (Figure 5).

After initial alignment was obtained, continuous 0.017 × 
0.025-inche nickel-titanium wires were placed for 4 months 
to continue alignment and begin leveling. Patient was 
instructed to place the tongue in the palatal region while 
swallowing saliva. He was extremely compliant with this 
exercise because he was motivated to speed the treatment 
process along. Six months into treatment, a modification 
to the quad helix was made by soldering a tongue crib to 
the posterior bridge to control the tongue from pushing 
the anterior teeth (Figure 6).

A 0.017 × 0.025-inches stainless steel archwires were placed, 
and the leveling of  the arches continued. By about 8 months 
into treatment, a reverse sweep was given on the upper and 

Figure 5: Mid-treatment photographs

Figure 4: Modified quad helix with tongue crib

Figure 6a: Mid treatment lateral ceph

Figure 6: Intraoral photographs with modified quad helix
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lower arch wires for the correction of  the anterior open 
bite. After a month, a lower 0.016 inches reverse nickel-

titanium archwire along with box elastics was given. In the 
next appointment, there was a significant reduction in the 
open bite.

After 11 months of  treatment, anterior open bite and 
posterior cross bite was completely resolved. A 0.019 × 
0.025-inches stainless steel lower and a 0.014 inches nickel-
titanium archwires were placed.At the same time, bilateral 
trapezoid elastics from the maxillary canine to the mandibular 
second permanent molars. After 1 month of  elastic wear, 

Figure 7: Post treatment extraoral photographs

Figure 8: Post treatment intraoral photographs

Figure 9: Post-treatment lateral ceph with tracing and 
panoramic radiograph

Figure 10: Post treatment cephalometric superimposition (black 
lines - pretreatment, red lines - post treatment)
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settling of  the occlusion was attained, with the open bite 
reduced to 0 mm. Appliances were removed, and retainers 
were delivered. Cooperation was excellent, and the patient 
reported no temporomandibular joint problems during 
treatment (Figures 7-10).

Fulltime elastic wear continued for 2 months, tapered 
to night only for 1 month, and then stopped. The upper 
archwire was sectioned, and finishing elastics (3/4 inches, 
2 oz) were used for approximately 5 weeks.

DISCUSSION
The difficulty of  managing anterior open bite malocclusions 
is not only in obtaining the correct diagnosis, but also in 
treating the case to a successful facial and dental result. The 
orthodontist’s challenge is to minimize molar extrusion 
during treatment to prevent downward and backward 
mandibular rotation.10 Faced with the limitations that 
routine orthodontic treatment modalities present, most 
orthodontists would agree that a skeletal hyperdivergent 
open bite malocclusion in an adult is ideally corrected 
with combined orthodontic treatment and orthognathic 
surgery. The most common surgical procedure is a LeFort 
I osteotomy, which allows impaction of  the posterior 
maxilla and autorotation of  the mandible.8,10 This patient 
was hesitant to consent to the orthognathic surgical plan 
because of  the additional expense and risks of  surgery. The 
advantages of  the orthognathic surgical option are that the 
overbite can be overcorrected and relapse is less than with 
a non-surgical approach.9,10

CONCLUSION

The Quad Helix is one of  the most versatile appliances that 
can be used, because it is easy to use and well tolerated by 
patients. The modified appliance shown here is simple to 
fabricate and place. It can simultaneously correct posterior 
crossbite, through lateral expansion, and anterior open bite, 
by means of  a habit-preventing metal segment soldered to 
the posterior bridge.
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CASE REPORT

A 56-year-old female patient was admitted in the medical 
ward with history of  (h/o) weakness, tiredness, fatigue, 
and fever of  15 days duration on and off. General 
physical examination did not reveal features of  anemia. 
No organomegaly or lymphadenopathy was noted. 
Clinical opinion of  pyrexia of  unknown origin was given. 
Routine hematological investigations were done. The 
reports are as follows: Hemoglobin - 06 g%, total count 
- 5400 cells/cumm, platelet count - 40,000. Impression on 
peripheral smear report was anemia with thrombocytopenia.

Bone marrow aspiration and biopsy were performed 
under local anesthesia. Patient was cooperative during the 
procedure aspirated material was mixed with trisodium 
citrate in a petridish and biopsy material was transferred to 
formalin solution. Before transferring to formalin, multiple 
imprint smears were taken on glass slides. Histopathology 
section received specimen of  bone marrow biopsy in 
formalin, measuring 1.7 cm in length. Specimen was kept 
in formalin for 24 h for better fixation. Then material was 
transferred to decalcification fluid (5% nitric acid) for 24 h. 
To confirm decalcification, chemical test was employed. 
Finally, the material was sent for routine processing. 
Staining was done using routine hematoxylin-eosin stain.

INTRODUCTION

Bone marrow necrosis is defined as necrosis of  myeloid 
tissue and medullary stroma in large areas of  hematopoietic 
bone marrow.1 It is an unusual histological finding most 
commonly encountered after autopsy in patients with 
leukemia or sickle cell disease. Though there are various 
other disorders which can lead to bone marrow necrosis, 
still the above-mentioned two causes remain the most 
common ones.2

Bone marrow necrosis was first described by Wade and 
Stevenson in 1942. That patient had sickle cell disease and 
died of  cerebral infarction.3 Most of  the available data 
about bone marrow necrosis are from the post mortem 
studies because there was the lack of  awareness and lack of  
documentation of  the very few cases which were diagnosed 
during the lifetime of  the patient.

Case Report

Abstract
The bone marrow is one of the largest organs in the human body (Lund, 2000). It is the major hematopoietic organ and is 
important as both a primary and secondary lymphoid organ. Since it is a potential target organ of various disorders, evaluation of 
blood and bone marrow is an important component of any overall assessment studies. Bone marrow evaluation studies provide 
information about bone marrow tissue architecture like cellularity, cell lineages, vascular or stromal alterations, inflammation 
or necrosis. When it is used in conjunction with a complete blood count, the histological examination of bone marrow provides 
information regarding the hematopoietic system that might otherwise be missed by examination of peripheral blood smear alone. 
Bone marrow is rarely affected by various disorders like metastatic tumors storage disorders, leukemia, lymphomas, etc. Few 
such lesions result in necrosis of bone marrow. This signals bad prognosis. The various disorders which affect the bone marrow 
are leukemias, lymphomas, storage disorders, tuberculosis, metastatic deposits, and fungal infections. We report a case of 
65‑year‑old female who underwent bone marrow biopsy. Histological features were consistent with necrosis of bone marrow.
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Grossly specimen consisted of  two grey white firm pieces 
of  tissue larger one measuring 1.5 cm and smaller one 
0.3 cm in length. Entire tissue was processed. Microscopy 
showed evidence of  extensive bone marrow necrosis. Focal 
areas showed mild myelofibrosis. Hematopoietic cells were 
very much reduced. Some bony spicules show evidence of  
osteosclerosis. Impression: Secondary myelofibrosis with 
evidence of  marrow necrosis suggested bone scan and 
radiological to rule out malignancy. Initially, patient did 
not agree for any other investigations and her condition 
deteriorated. Patient died after 5 days of  histopathological 
diagnosis (Figures 1-3).

DISCUSSION

Bone marrow necrosis is relatively infrequent diagnosis 
in routine bone marrow biopsy specimens. In leukemia, 
hemoglobinopathies and malignancies marrow necrosis are 
mainly due to impairment in blood supply.3 The incidence 
of  bone marrow necrosis is variable, i.e, 0.5-3%. Vesterby 
and Jensen reported bone marrow necrosis to be 6.5% in 
autopsies of  leukemic patients. Dunn et al. reported an 
incidence of  0.37% in consecutive bone marrow aspirates 
performed alone or with biopsies.4 Layla et al. reported the 
incidence as 1.6% of  consecutive biopsies. Bone marrow 
necrosis is classified into three types based on the area 
involved with necrosis. Hence, if  necrosis is restricted to 
a focal area it is called mild, if  intermediate involvement is 
seen it is termed as moderate and if  extensive involvement 
of  the bone marrow is noted then it is termed as severe 
type. Accordingly, it is graded as follows Grade I - <20%, 
Grade II - 20-50% and Grade III is >50%. As per literature 
90% of  the cases of  bone marrow necrosis show malignancy 
as an underlying cause and in 60% cases it is hematopoietic 
malignancy (acute leukemia being the commonest). The 
other causes are tuberculosis, drugs, sickle cell disease and 
disseminated intravascular coagulation.5 Colon carcinoma 
as an underlying cause for thrombotic thrombocytopenic 
purpura and bone marrow necrosis has been reported by 
Lee et al.6 Anemia and thrombocytopenia is observed in 
90% and 80% cases respectively. White blood cell count 
may be normal, low or elevated in 30%, 45% and 25% 
cases respectively. Leuco-erythroblastic reaction is noted 
in 55% cases. Lactate dehydrogenase, alkaline phosphatase 
and/or alkaline transaminase and uric acid values may show 
elevation. The presenting symptoms are bone pain, fever, 
back pain, malaise, and weight loss.

Our patient presented with fever and back pain as the chief  
complaints. Laboratory investigations showed significant 
anemia and thrombocytopenia. The other parameters were 
in normal limits.

The patient died within a week of  bone marrow biopsy 
diagnosis. Further follow-up including bone scan could 
not be done since the patient died within 5 days of  bone 
marrow biopsy diagnosis.

Figure 1: Bony trabeculae with areas of necrosis and sparse 
bone marrow cellularity

Figure 2: Sclerosis and focal marrow fibrosis

Figure 3: Areas of fibrosis with scant cellularity in background
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Patients usually die within months and even days after the 
diagnosis. Occasional cases of  survival up to 2 years has 
been noted where the diagnosis on bone marrow biopsy 
was tuberculosis.

Let us understand the histopathology of  bone marrow 
necrosis. It is characterized by gelatinous transformation 
and necrosis of  the myeloid tissue, focal hypoplasia, and 
background of  amorphous, pink material. Grading of  
necrosis is essential because it helps one to assess the degree 
of  damage to the bone marrow. Prognostic factors of  bone 
marrow necrosis are greatly dependent on age of  patient and 
nature of  associated disease. Children with hematopoietic 
malignancies like acute myeloid leukemia with bone marrow 
necrosis appear to have the same prognosis as those without 
necrosis. Adult with bone marrow necrosis associated 
with non-cancerous condition may have better chances 
of  complete recovery and long term survival then adults 
with hematologic malignancy. Prognosis in certain cases is 
difficult to predict if  necrosis is due to a drug or disseminated 
intravascular coagulation versus an underlying malignancy.7

According to the available literature, the overall prognosis 
of  cases with bone marrow necrosis is poor.

Early diagnosis can improve the survival rate. It 
can be achieved by treating the underlying cause/
disease and providing supportive measures for anemia, 
thrombocytopenia or any other complication.8

CONCLUSION

This case is being presented because of  the observations 
that patients with hematopoietic malignancies or solid 

malignancies do present with certain alarming signs/
symptoms or abnormal laboratory reports. One needs to 
be alert and correlate these abnormal parameters with the 
general condition of  the patient. Various studies on the 
same subject have shown that the patient survival is limited 
to few months or even days after the histopathological 
diagnosis. What information does it convey? Early 
diagnosis is required especially in old age group patients 
presenting with fever, lethargy and abnormal laboratory 
reports. The underlying cause can be leukemia, lymphomas, 
solid malignancy poisoning or even infections.
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CASE REPORT

A 55-year-old, male patient presented with intermittent, 
generalized, dull and colicky abdominal pain accompanied 
with nausea, fever and chills for 6 months. He complained 
of  weight loss and constipation during this period.

On physical examination patient was afebrile, blood 
pressure: 140/60 mm of  Hg, pulse rate: 74/min and 
respiratory rate: 18/min. His abdomen showed deep 
tenderness in periumbilical, right lower quadrant regions. 
There were no signs of  acute intestinal obstruction like 
distension, guarding, rigidity or rebound tenderness. There 
was no palpable lump.

Laboratory findings indicated anemia (hemoglobin: 9.5 g%), 
white blood cell count, platelet count, liver function tests, 
serum electrolytes, blood urea, serum creatinine are normal, 
serum amylase, and lipase levels are also normal.

Ultrasound abdomen showed a short segment thickened 
bowel loop in right iliac region probably ileum, 
decreased peristalsis, with dilated proximal segments. 
Mild amount of  free fluid noted in abdomen and pelvis. 
No lymphadenopathy, no liver metastasis. Contrast-

INTRODUCTION

Carcinoid tumors are peculiar tumors that arise from the 
neuroendocrine cells in the gastrointestinal or respiratory 
tract. Carcinoid tumors when grow to a size of  more 
than 1.5 cm acquire a high potential for metastasis to 
visceral organs like liver.1 Carcinoid tumors are most 
commonly arise in distal small intestine namely ileum and 
jejunum. Though they do not grow to a big size to cause 
intraluminal obstruction, they usually cause obstruction 
by local desmoplastic reaction thus compromising the 
motility.2 They may also be a source of  intussusceptions 
due to their tiny size. However, carcinoid syndrome with 
a plethora of  vasoactive substances causing flushing 
of  skin and hypotension may occur with hepatic 
metastasis.3

Case Report

Abstract
Intestinal obstruction is a challenge both clinically and management wise, often perturbing the surgeon. Post‑operative 
adhesions and as a component of long standing Hernias with superadded complication of irreducibility and obstruction form 
the major etiological factors for intestinal obstruction. In tropical countries, intestinal tuberculosis of the ileocecal region 
is another important cause. Crohn’s disease and small intestinal tumors are clinically very rare presentation in tropical 
countries like India. We report a rare case of small intestinal obstruction with a constricting stricture in ileum without any 
regional lymphadenopathy. After due investigations, explorative laparotomy was done, and resection with end to end 
anastomosis was performed. The specimen was sent for histopathological examination. Biopsy proved it to be carcinoid 
tumor, with local fibrosis.
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enhanced computed tomography scan with oral and 
intravenous contrast showed thickened terminal ileum 
of  thickness 8 mm with dilated proximal bowel loops, 
mild to moderate ascites, no lymphadenopathy, and no 
liver metastasis.

Laparotomy was done, and a mass of  2 cm was identified 
at 10-15 cm from ileocecal junction causing obstruction 
with dilated loops of  ileum and jejunum (Figures 1 and 2). 
Bowel wall was thickened with narrowed lumen. There were 
no mesenteric lymph nodes and no liver metastasis. Local 
resection was performed for a length of  4 cm on either 
side, and end to end anastomoses was done. Macroscopic 
examination showed typical yellowish nodular growth in 
the full thickness of  the bowel wall with typical narrowing 
at the site of  the growth.

Specimen was sent for histopathology. The diagnosis of  
carcinoid tumor was confirmed by pathologic report.

DISCUSSION

Small intestinal obstruction usually presents with vague 
abdominal pain and distension of  abdomen. Vomiting 
and constipation are features in either acute scenario or 
advanced stage of  presentation.4 In tropical countries 
small intestinal obstruction is usually associated with bowel 
adhesions in a previously operated patient or strangulated 
hernia. Tuberculosis of  ileocecal region, ileoileal or ileocolic 
intussusceptions, and Meckel’s diverticulitis are also other 
causes though rare. Small bowel tumors are extremely rare 
as a cause of  intestinal obstruction.5,6

Carcinoid tumors are the most common primary tumors 
of  the small intestines and mesentry. They can be traced 
to their embryonic origin from the endochromaffin cells 
of  Kulchitsky which are the neural crest cells situated at 
the base of  crypts of  lieberkuhn.7

Carcinoid tumors of  the gastrointestinal tract form the 
majority 66.9% as against those from the tracheobronchial 
tree which form about 24.5%. Of  these, appendix is the 
most common site for carcinoid tumors in intestines. 
However, a small percentage of  carcinoid tumors may arise 
from a small intestine also of  these ileum forms the most 
common site (91%).8 Male preponderance and average age 
incidence of  above 55 years are observed. Small intestinal 
carcinoid tumors are in majority asymptomatic 70-80% 
and may be found incidentally at the time of  operation for 
symptoms of  bowel obstruction or during exploration. No 
specific imaging or endoscopic study or series can trace out 
the carcinoid tumors.9 Typical histopathology specimen 
shows clusters of  uniform cells with scant cytoplasm and 
nucleus exhibits salt and pepper chromatin pattern under 
electron microscopy.10

Frequently presenting as nodular growths or as stricture 
of  the intestine with obstruction they have to be traced by 
careful intra operative examination of  bowel inch by inch.11 
The lumen compromise may be traced to peritumoral 
fibrosis or invasion, causing direct luminal strictures, or 
secondary to desmoplastic reaction leading to ischemic 
changes. A small subset of  functionally active tumors 
accounts for in this group. Such tumors secrete vasoactive 
substances such as serotonin, vasoactive intestinal peptide, 
etc., with a concomitant presence of  multiple hepatic 
metastases.12

The primary management is by surgical resection. Local 
resection is done for tumors <1 cm size. For lesions more 
than 1.5 cm, there is a high risk of  recurrence and so 

Figure 1: Intra operative picture

Figure 2: Dissected tumor
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segmental resection with extensive clearance of  mesenteric 
lymph nodes is mandatory.13

In our case, we did a resection of  4 cm on proximal and 
distal sides in order to give a safe margin. A high index of  
suspicion has saved our patient as the diagnosis of  carcinoid 
tumor by histopathology came as a surprise. The patient 
recovered well and is advised the follow-up every 3 months 
for the appearance of  any recurrences or hepatic metastasis.

This case has been reported for its histopathological rarity, 
insidious clinical presentation, and fair recovery.14

CONCLUSIONS

A case of  Intestinal obstruction in a small bowel cannot 
be definitively given a preoperative biopsy specimen as it is 
inaccessible by endoscopy. Hence, while dealing with small 
intestinal tumors or isolated strictures causing mechanical 
obstruction careful palpation of  the entire length of  the 
small intestine and a generous resection should be planned 
and can affect the prognosis of  the patient.
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history of  fever, cough with expectoration and hemoptysis. 
There is a history of  asthenia, loss of  appetite and loss 
of  weight (8 kg - 12.9% of  prior weight of  62 kg) over 
3 months. Patient gives a history of  working in a glass 
manufacturing industry at industrial zone since 15 years. 
He is a glass shiner with silica dust and glasscutter 
without any specific protective measures and works 6 h/
day. On examination, Grade 3 breathlessness, accessory 
respiratory muscles are acting, no evidence of  cyanosis 
and clubbing, no generalized or cervical lymphadenopathy, 
diffuse coarse crepitations heard over all zones of  lungs, 
vocal fremitus, vocal resonance - normal, breath sounds 
were diminished. No clinical evidence of  effusion. Finger 
pulse oximeter showed - PaO2: 95% pulse rate 85/min. 
Investigation are complete blood profile -hemoglobin: 10.2 
mg%, white blood cell: 10,400/cmm, differential count: 
P - 68%, L - 27%, M - 3%, E - 2% platelets count was 
2.5 lakhs/cmm. Sputum staining showed negative for acid-
fast bacilli in Zeil–Nelson stain and florescent microscopy. 
Mixed connective tissue disease blood profile; complement 
3 and 4 negative, enzyme-linked immunosorbent assay 
for antinuclear antibodies and double standard DNA 
antibodies negative. Chest X-ray: Bilateral multiple military 
mottling (Figure 1). Pulmonary function tests: Mixed 
functional disorder with both restrictive and obstruction 
pattern has been noted. Peak expiratory flow rate: 
70%, forced expiratory volume in 1 s: 10%, forced vital 

INTRODUCTION

Occupational lung diseases are caused by long-term 
exposure to irritating or toxic agents in the workplace 
for the workers.1 Clinical presentation is usually 
asymptomatic or with mild cough and breathlessness, 
which the patient neglects. Radiological, endoscopic 
and invasive guided biopsy are the tools to establish the 
diagnosis. The management is mostly symptomatic, but 
identification of  one case is very helpful in planning 
prevention strategies in the same industry or similar 
places.2

CASE REPORT

A 27-year-old, male presented to the pulmonology 
outpatient department with exertion dyspnea since 3 years 
and breathlessness at rest since 3 weeks. There is no 

Abstract
Occupational lung diseases are caused by long‑term exposure to irritating or toxic agents in the workplace for the workers. 
Epidemiologic studies in humans suggest that there is no direct evidence of chronic lung disease associated with glass 
exposure. However, rare cases of granulomatous lung disease have been reported. We report a case of a 27‑year‑old male 
patient working in a glass manufacturing industry with recent onset of breathlessness and cough. Chest X‑ray, high‑resolution 
computed tomography revealed nodular opacities. Bronco‑alveolar lavage sample and lung biopsy revealed histopathological 
examination report. Patient is being managed by corticosteroid inhalers and respiratory physiotherapy. Change in profession 
has been advised for prevention of future exposure.
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capacity: 40%. A high resolution computed tomography 
thorax: Bilateral multiple interstitial mottling with fibrosis 
(Figure 2). Bronco alveolar lavage showed: Cytology 
shows macrophages with dust particles and lymphocytes 
and fibroblasts. Lung biopsy has been performed with 
soft tissue biopsy needle gun (an open lung biopsy was 
performed because of  an uncommon radiologic pattern 
rarely observed in patients with an occupational history 
of  glass fiber exposure). Light microscopy showed 
peri-bronchiolar infiltration of  lymphoid cells (Figure 
3) and many foreign-body-type granulomas throughout 
the examined tissue. Alveolar macrophages observed 
by light microscopy had numerous round and elongated 
particles inside their cytoplasm and plate like material 
when examined.

Later the patient was admitted in intensive care unit and 
treatment consisting of  tablet prednisolone 20 mg once a 
day along with inhalation bronchodilator and corticosteroid 
(budesol respules – levoalbuteral 1.25 mg with budesonide 
0.5 mg). Oxygen supplementation by mask with monitoring 
with pulse oxymeter was also carried out along with 
immuno nutrition of  antioxidants multivitamins and 
protein. Some improvement is there, but patient is bed 
ridden and respiratory cripple. Prognosis was good, and 
patient was advised relocation in the same plant or change 
of  profession.

DISCUSSION

Epidemiologic studies in humans suggest that there is no 
direct evidence of  chronic lung disease associated with glass 
exposure. A cohort study of  6586 workers engaged in glass 
fiber production indicated no excess malignant or non-
malignant respiratory disease.2 Guber et al. (2006) reported 
a case of  interstitial lung disease with a relatively benign 
course during the follow-up period of  ≥4 years.3 The 
biopersistence mechanism of  the fibers deposited in the 
respiratory tract results from a combination of  physiologic 
clearance (mechanical translocation/removal) and 
physicochemical events (chemical dissolution and leaching, 
mechanical breaking).4 In our case, a thorough work up 
of  the patient with signs and symptoms of  respiratory 
disease revealed a peculiar occupational parenchymal lung 
disease. Biopsy proves it to be associated with fibrosis thus 
leading to vulnerability of  the patient to land in respiratory 
failure. An expectant management with corticosteroid and 
broncho-dilator therapy was started.5 Inhalation route is 
the most preferred one to avoid systemic side effects. 
Immediate re-location or change in profession has been 
advised for the suffering patient. Industrial authorities 
have been informed, and a study of  the other employees 
was undertaken. Out of  eight members employed another 

male has been identified with early changes in pulmonary 
function tests. Hence, surveillance has been advised. Other 
precautions, like using filter-masks, maintenance of  ideal 

Figure 3: Peri-bronchiolar infiltration of lymphoid cells

Figure 1: Chest X-ray: Bilateral multiple military mottling

Figure 2: Computed tomography thorax: Bilateral multiple 
interstitial mottling with fibrosis
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humidity, have been discussed with the authorities of  the 
industry.6,7

CONCLUSION

Interstitial lung disease due to exposure to glass particles 
is very rare case that has come across. In our case, a 
thorough work up of  the patient with signs and symptoms 
of  respiratory disease revealed a peculiar occupational 
parenchymal lung disease. Biopsy proves it to be associated 
with fibrosis thus leading to vulnerability of  the patient to 
land in respiratory failure. An expectant management with 
corticosteroid and broncho-dilator therapy was started. 
Inhalation route is the most preferred one to avoid systemic 
side-effects. Immediate re-location or change in profession 
has been advised for the suffering patient.
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mucosal neuromas of  lips and tongue with no marfanoid 
habitus.

CASE REPORT

A 23-year-old male patient presented with goiter of  1 year 
duration with no compressive symptoms with no history 
suggestive of  hypothyrodism or hyper thyroidism. He 
had pain in right lower chest region of  6 months duration 
with no history of  respiratory tract infections. He also had 
a history of  three episodes of  paroxysmal spells during 
past 6 months. Each spell was characterized by headache, 
sweating and palpitations. Examination revealed mucosal 
neuromas of  lips and tongue (Figure 1), high arched palate, 
Grade 2 hard goiter with no marfanoid habitus. He had 
hypertension. Systemic examination was normal.

Table 1 shows baseline biochemical profile.

Thyroid profile was normal. Fine needle aspiration 
cytology (FNAC) of  thyroid showed medullary carcinoma. 
Ultrasonography of  thyroid showed solitary nodule of  the 
right lobe of  the thyroid in view of  low sensitivity of  U/S 
we did contrast enhanced computer tomography (CECT) 
(Figure 2). CECT neck showed mass of  size 28 mm × 
20 mm in the right lobe of  the thyroid with lymph node 
metastasis (Figure 3) and calcitonin levels were elevated. 
In view of  the presence of  paroxysmal spells, we evaluated 

INTRODUCTION

Multiple endocrine neoplasia Type 2B is a rare syndrome 
caused by mutations in RET proto oncogene. The 
genetic defect in MEN 2 is on chromosome 10 (10q 
11.2). MEN Type 2B is transmitted as autosomal 
dominant trait associated with various endocrine tumors. 
Multiple endocrine neoplasia affects 1 in 30,000 people.1 
Incidence of  MEN Type 2A is 80%, familial medullary 
thyroid carcinoma 15%, MEN Type 2B 5%. Among sub 
types - Type 2A is most common followed by familial 
medullary thyroid carcinoma. MEN Type 2B is relatively 
uncommon, accounting for 5% of  all cases of  MEN. MEN 
Type 2B is associated with medullary carcinoma thyroid, 
pheochromocytoma, mucosal neuromas, gangliomatosis 
of  intestinal tract and marfonoid habitus, whereas 
hyperparathyroidism is absent.2

We report a rare case of  MEN Type 2B presented with 
pheochromocytoma, medullary thyroid carcinoma and 

Case Report

Abstract
Multiple endocrine neoplasia Type 2b is a rare syndrome caused by mutations in RET proto oncogene. It is a rare case, which 
is found 1 in 30,000. We report a case of 23-year-old male patient with goiter, right lower chest pain, paroxysmal spells and 
hypertension. On examination, mucosal neuromas and Grade 2 hard goiter were observed. Patient’s thyroid profile was normal. 
Fine‑needle aspiration cytology thyroid showed medullary carcinoma of the thyroid. Calcitonin levels were found to be elevated. 
Contrast enhanced computed tomography neck showed 28 mm × 20 mm heterogeneous mass in the right lobe of the thyroid. 
Histopathology and immune histochemistry confirmed the pheochromocytoma.
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for pheochroma cytoma. Elevated plasma metanephrines, 
nor-metanephrines and were noticed (Table 2). Magnetic 
resonance imaging abdomen revealed right supra renal 
mass. Pre-operatively patient was managed with an alpha 
blocker (prazosin) for hyper tension. He underwent 
laparotomy and right adrenalectomy. Specimen was taken 
out and sent for biopsy (Figure 4). Immunohistochemistry 
and histopathology (Figure 5) confirmed pheochroma 
cytoma. Post-operatively he was managed with 2.5 mg of  

Figure 5: Histopathological examination shows uniform 
polygonal cells arranged as well-defined nests (zell ballen 

pattern) separated by thin fibrovascular septae. Individual cells 
show basophilic granular cytoplasm with round to oval nuclei. 
At places tumor cells show clear cytoplasm. The surrounding 

fibrofatty tissue shows congested vascular space

Figure 4: Biopsy specimen of pheochromocytoma

Figure 1: Mucosal neuromas of tongue and lips

Figure 3: Contrast enhanced computed tomography neck 
showing heterogenously enhancing hypodense lobulated mass 
lesion of 28 mm × 20 mm seen in right Level II/III station, right 

trachea esophaeal groove, inseparable from hypopharynx, 
cricoids and proximal esophagus

Figure 2: Fine needle aspiration cytology of thyroid showing 
medullary carcinoma of thyroid
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prazosin once daily. Patient deferred surgery for medullary 
carcinoma of  the thyroid.

DISCUSSION

We report a case of  multiple endocrine neoplasia (MEN 
Type 2B) who presented with mucosal neuromas, 
medullary carcinoma thyroid, pheochromocytoma. 
Williams and Pollock3 reported first case of  MEN TypE 
2B. Chong first named this disease as MEN Type 2B. 
Patient with MEN Type 2B usually present in the first 
decade of  life. Recent studies revealed age at diagnosis 
may range from 1 to 31 years,4 but our case was presented 
at the age of  23 years.

Among 100% of  patients with MEN Type 2B develop 
mucosal neuromas in the lips, tongue and oral cavity, 
conjunctiva eye lids and within cornea. Our case had 
mucosal neuromas over tongue and lips several years after 
birth.5,6 Ganglio neuromas in the gastrointestinal tract are 
usually seen in 30% of  MEN Type 2B. Ganglion eurromas 
are most commonly seen in a large bowel, small bowel, liver, 
gallbladder and pancreas. Marfanoid habitus is present in 
75% of  MEN Type 2B as are skeletal abnormalities such as 

kyphosis, pectus excavatum and talipes supinatus. Our case 
did not have marfonid habitus. Medullary thyroid cancers 
are usually seen in 90-95% of  MEN 2B and are commonly 
multiple this malignant tumor appears in late teens or 
twenties. Hyperplasia of  C-cells of  thyroid and hyperplasia 
of  the adrenal medulla are thought to be pre malignant 
lesions of  medullary thyroid cancer and pheochroma 
cytoma. Our patient had medullary carcinoma thyroid 
with lymph node metastasis. Patient deferred surgery for 
medullary carcinoma of  the thyroid. Medullary carcinoma 
of  the thyroid in MEN Type 2B carries a poor prognosis 
compared with sporadic cases.7

Pheochromocytoma is usually manifested in 45-50% of  
patients with MEN Type 2B occurring during second 
and third decade of  life. It is frequently multicentric and 
bilateral. Our patient had right adrenal pheochromacytoma. 
50% of  MEN Type 2B are autosomal dominant, others are 
sporadic. Our case did not have any family history, and so 
it could be sporadic.

CONCLUSIONS

Finally, we report a rare case of  MEN Type 2B who 
presented with pheochromocytoma, mucosal neuromas 
medullary carcinoma of  the thyroid.
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Table 1: Biochemical profile
Hemoglobin % 11.8 g/dl
Total leucocyte count 17,700/mm3

Differential count N - 81%, L - 12%, M - 1%, E - 1%
Random blood sugar 133 mg/dl
Blood urea 21 mg/dl
Serum creatine 0.6 mg/dl
SGOT 29 U/L
SGPT 28 U/L
Serum bilirubin (total) 0.4 mg/dl
Serum proteins (total) 7.8 mg/dl
Albumin 4.4 mg/dl
SGOT: Serum glutamine oxalo acetyl transamanases, SGPT: Serum glutamine 
pyruvate transaminases

Table 2: Hormone profile
Serumcalcitonin 1515 pg/ml
Tri ido thyronine (T3) 1.25 ng/ml
Tetra ido thyronine (T4) 10.75 µg/dl
Thyroid stimulating hormone 1.30 µIU/dl
Metanephrine 743 pg/ml
Nor-metanephrine 405.6 pg/ml


