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Central Line Induced Pneumothorax: A Case Report

Hina Afreen', Mohammed Hidayath Hussain?

'First Year Postgraduate, Department of Pulmonology, Shadan Institute of Medical Sciences, Hyderabad, Telangana, India, ?Professor and
Head, Department of Pulmonology, Shadan Institute of Medical Sciences, Hyderabad, Telangana, India

Abstract

Central venous catheter insertion is a commonly performed procedure. We report a case of central venous catheterization
induced pneumothorax in a 45 years old male patient who underwent a surgery for sub-arachnoid hemorrhage and post-surgery,
developed tension pneumothorax during internal jugular vein catheterization.

Key words: Central venous catheterization, Intercoastal chest drain, Pneumothorax

INTRODUCTION

Pneumothorax is a minor mechanical complication of
central venous catheterization. It is usually unilateral and
occurs commonly on the side of the central line placement.

Central venous catheterization carries the second highest
risk of iatrogenic pneumothorax. Subclavian catheterization
carries a higher risk than internal jugular catheterization.
Below is a case of the right-sided pneumothorax that
occurred as a complication of internal jugular vein
catheterization.

CASE REPORT

This is a case of a 45-year-old male patient, smoker, with
post-coronary artery bypass graft status and morbidly obese,
who underwent a surgery for subarachnoid hemorrhage.
The patient had no prior history of any pulmonary or
pleural disease. On post-operative day 1, a decision to
insert a central line was taken in view of the need of
parental nutrition. A central venous line was placed in the
right internal jugular vein (IJV). The patient was stable
throughout the procedure, but immediately post-procedure,
the patient developed breathlessness, sudden onset, and
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gradually progressive in nature. His saturations begin to
fall and failed to maintain even with high flow oxygen,
pulse rate was 140 bpm and blood pressure 140/70 mmHg,
and respiratory rate of 33 cpm. A post-procedure chest
X-ray showed right-sided pneumothorax. An emergency
intercostal drainage tube was placed in the 5" intercostal
space in the right side in the safe triangle. Post chest tube
insertion, the patient’s symptoms resolved and the patient
was clinically better, oxygen saturation normalized. A post
chest tube insertion, X-ray was taken and the X-ray picture
showed tube in position with pneumothorax being resolved
and lung expanded. The chest tube was placed for 2 days
after which it was clamped for an observation period of
8 h and the patient had no complaints of dyspnea or chest
pain during the observation period. A repeat X-ray was
done after 8 h which was normal and hence the chest tube

was removed.

DISCUSSION

The central venous catheter (CVC) is a catheter placed
into the IJV, subclavian vein, axillary vein, or the femoral

Corresponding Author: Mohammed Hidayath Hussain, Department of Pulmonology, Shadan Institute of Medical Sciences, Hyderabad,

Telangana, India.

1 L International Journal of Scientific Study | March 2020 | Vol 7 | Issue 12J




Afreen and Hussain: Central Line Induced Pneumothorax

vein. Pneumothorax is one of the most common CVC
insertion complications, reportedly representing up to
30% of all mechanical adverse events of CVC insertion.!"
There has been an increase in the use of CVCs over the
past decade due to the increase in disease severity, age,
and severe comorbidity of patients, especially in the
intensive care unit setting. The increasing use of real-time
ultrasound guidance for central venous catheterization has
significantly decreased this risk for both internal jugular and
subclavian approaches.*” The incidence of pneumothorax
varies between 1% and 6.6%, with higher incidences
being reported in the following situations: Emergencies,
large catheters size, catheters used for dialysis, and with
the increased number of needle passes.! Subclavian vein
insertion has been reported to have a higher incidence of
pneumothorax than IJV insertion.>! While it is standard
practice to obtain a chest X-ray after catheterization
to confirm placement and to exclude complication,
initial films may fail to show a pneumothorax, a delayed
pneumothorax may occur from 8 h to 4 days after insertion.

Furthermore, the experience of the physician inserting the
catheter is very important. A beginner has more chances of
causing pneumothorax than an experienced person. The
number of needle insertions also determines the chances
of pneumothorax being directly proportional in relation.

The chances of pneumothorax occurring during CVC
also depend on the condition of the patient and his
comorbidities, more chances being in emphysema patients,
patients who are on mechanical ventilation, and in
uncooperative patients. The vein chosen for CVC insertion
also determines the chances of pneumothorax, a higher
incidence of being when the subclavian vein is cannulated,
as compared with the IJV (0.5-2% vs. 0.2-0.5%).#!

During tension pneumothorax, progressive increase in
the intrathoracic pressure in the pleural space pushes the
mediastinum to the opposite hemithorax and obstructs
venous return to the heart. This leads to circulatory
instability and may result in cardiorespiratory arrest. To
prevent life-threatening situations caused by tension
pneumothorax, it is important to detect these occurrences
early and decompress them quickly.

CONCLUSION

Can a pneumothorax during central venous catheterization
insertion be avoided?

Inserting a central line has become a common practice
nowadays for various reasons and hence the risks associated
with the procedure also increased and have become common.
Need to insert a central line cannot be avoided but taking
precautionary measures can prevent the occurence of such
complications. Itis advisable to keep in mind the complication
of pneumothorax during central line cannulation and ensures
the availability of a pulmonologist for such emergencies.
A routine practice of taking a post-procedure X-ray
immediately after cannulation and monitoring the patient
for any symptoms of dyspnea or chest pain should be made
mandatory. Furthermore, there are evidence of delayed
development of pneumothorax post central line insertion,”
hence, repeat chest X-ray in symptomatic cases should be
done even after an initial negative chest X-ray. The use of
ultrasound while inserting a central line has reduced the risks
of pneumothorax. There is increasing evidence for the same
showing decrease pneumothoraces (from 2.4% to 0%) and
hematothoraces (from 1.7% to 0%), at least for IJV insertion.
Bl About 93% of infraclavicular axillary veins can be identified
with ultrasonography and literature shows that 96% have
been cathetetized successfully."” This technique could avoid
completely or reduce the complication of pneumothorax to
a great extent.
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Muscle Work While Running at Different Speed

Antariksh P Waghmare
MBBS, MS, MCh, Department of Orthopaedic Surgery, TORT Centre, Ninewells Hospital and Medical School, Dundee, DD1 9SY, United Kingdom

Abstract

Background: Running is a fundamental skill and requirement of all athletic activities. Therefore, there is a need to understand
lower limb muscles function during running. This is also important for refining the existing knowledge regarding increased
performance during sports activities.

Aim: The aim of the study was to investigate the muscle work of different groups of lower limb muscles during running at
different speeds.

Material and Methods: In total, 15 individuals were involved in the study. All of the subjects were made to run in a sports lab
providing three good trials of each speed at their convenient slow, comfortable, and fast running speeds. Data were gathered
using Vicon®, electromyography, and inverse dynamics tools and analyzed using SPSS® version 22 program. Muscle force
was calculated with the inverse dynamic model using the kinetic and kinematic data of the trials collected from the participants.

Results: Hip flexors and knee extensors were found to have a major increase in muscle force when compared with slow to fast
speeds while ankle flexors were found to show a steady increase in their muscle force with an increase in the speed. Similarly
hip and knee angles showed a significant change in values while ankle angles did not change much during increasing speeds.

Significance: Our study implies the importance of the muscle groups of the lower limb while changing pace during running. It
is important for professional athletes recovering from an injury. They can concentrate on the rehabilitation of individual muscle
groups required according to the speed their sport involves. Furthermore, they can focus on the development of an individual
muscle which is performing more significantly according to the speed their sport requires.

Key words: Electromyography, Lower limbs muscles, Running gait

INTRODUCTION force, motion capture system (Vicon®), force plate
analysis, and joint force analysis. The present study
analyzed functions of lower limb muscles based on all

of the above-mentioned methods.

Running is a fundamental skill. It is a critical part of
human body movement and fundamental requirements for
almost all athletic activities. Therefore, there is a need to

understand lower limb muscles function during running;
This is also important for refining the existing knowledge
regarding increased performance during sports activities.

There are different approaches that can be used to
study the muscle function of the lower limb during
running, which includes the measurement of muscle
electromyography (EMG) activity, the use of inverse
dynamics to determine lower-limb joint moments of
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The previous study has concluded that primarily faster
running is achieved by increasing stride length at a greater
rate than stride frequency, but eventually, a threshold
is reached and a shift in strategy occurs whereby the
progression to maximum running speed is achieved by
increasing stride frequency at a greater rate than stride
length (Schache ¢z al., 2014). It has already been proven that
during running, the hip flexor and knee extensor produce
a large amount of torque which are primarily opposed
by the hamstring muscles which in turn makes hamstring
more prone to injuries (Schache ez al., 2014). The hamstring
plays an essential role during running. During the terminal
swing phase of the stride cycle, hamstring muscle will reach
ultimate muscle-tendon unit stretch, produces peak force,
and performs much negative work (energy absorption)
(Higashihara ez al., 2010). Therefore, it has been suggested
that, for running, the hamstrings which include two joints in
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its course, are at maximum risk of injury during the terminal
swing when they are contracting eccentrically (Higashihara
et al., 2010). Accordingly, to achieve maximum running
speed more work has to be done by the hip extensors and
flexors (i.e., the hamstring muscles, iliopsoas, and gluteus
maximus) to accelerate the knee and hip joints further
vigorously during swing phase, thus maximizing stride
frequency (Schache ez 4/, 2014). The result from a study
has shown that, while running, the quadriceps muscles
(i.e., vastus medialis, vastus intermedius, vastus lateralis,
and rectus femoris) are the major provider to braking the
center of body mass during initial stance phase (Hamner
et al., 2010). The soleus and gastrocnemius do not play any
part in this activity.

To date, not enough material has been published regarding
the lower limb muscle function at different speeds.
Therefore, the purpose of this project was to explore the
relationship between different muscle groups and forces
acting on them during running at different speeds. The
obvious assumption was muscle forces would increase
with increasing speed. The research question was which
muscle groups would contribute to the increase in speed.
The results from this project will be used to find a
positive relationship between the use of muscles during
increasing speeds while running and their importance in
rehabilitation while recovering from injuries. In addition,
such information will help to identify potential factors that
might be related to sports-related injuries.

MATERIAL AND METHODS

Ethical Considerations

Before participating in the study, all the participants who
took part in the study gave written informed consent.
Ethical committee approval was obtained from the
university.

Subjects

Fifteen participants were recruited for the project,
between the age group of 18—40 years and from both
male and female gender ten males and five females (mean
age of 27, mean body mass of 76.53 kg, and mean height
of 1.71 m with standard deviation 0.09). Participants
were selected randomly among the volunteers of
students, with exclusion criteria being any physical
deformities or medical conditions. None of them was
professional athletes.

The participants were equipped with a pair of shorts
and a short-sleeved shirt that was taped up as needed
to allow the markers around the waist and upper thigh
area to be visible by the cameras. They were also

provided with appropriate size Nike® footwear before
measuring and marker placement to standardize the
runs. Anthropometric measurements were taken of
each of the subjects with the footwear. A total of 16
reflective markers and four reflective wands were placed
on specific regions of both lower limbs of the subject.
The placement of these reflective markers was based
on the Vicon® full-body plug-in gait model [Figure 1],
and some extra markers, for example, medial knee and
ankle ones were added to estimate joint centers more
accurately. The marker placement and functions were
validated in our previous studies, for example, Nair e#
al., 2004 and Ghaffar ez 4/., 2015. The reflective wands
were placed after the electrodes of the EMG were put
onto the designated sites of a lower limb muscle group
[Table 1] to maximize contact between the EMG and the
skin (Gazendam and Hof, 2007). The muscle sites used
in the study were: Rectus femoris, vastus medialis, vastus
lateralis, biceps femoris, soleus, and tibialis anterior.
These represent the major muscle groups of lower limbs
which play an important role while running.

Data Collection

For the analysis of running gait, the Vicon® motion capture
system along with the nexus version 2.4 software was used.
There were 18 Vicon®™ cameras fixed in a predestined

position in the lab along with the force plate. Delsys® EMG

Figure 1: Placement of reflective marker on a participant

Table 1: Placement of electromyography electrode
on the lower limb

S.No. Name Electrode position

1. Rectus femoris  Anterior aspect of thigh between vastus
medialis and vastus lateralis

2. Vastus medialis  Anteromedial muscle bulge thigh

3. Vastus lateralis  Anterolateral muscle bulge thigh

4. Biceps femoris ~ Posterolateral aspect of thigh

5. Soleus Muscle bulge posterior of leg

6. Tibialis anterior ~ Anterolateral leg

klnternational Journal of Scientific Study | March 2020 | Vol 7 | Issue 12 J 4
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wireless system used for the study. At the beginning of data
collection for each subject, the first few trials were done
to establish an EMG baseline to make sure that the EMG
was in proper working order. The static T-pose to indicate
the presence of all 20 markers and a few trial of runs were
performed before the actual trial of running. Once the
troubleshooting for the EMG and static T-pose trials were
sorted out, the format running trials began. Participants
were asked to begin the forward running trials at the sports
lab of the IMAR, with the first one being a warm-up trial
at a comfortable speed. The subject then ran in the sports
lab, at three different speeds (slow, comfortable, and fast)
according to the participant’s convenience for the length
of sports lab, giving minimum of three trials for each
speed, respectively. These trials for different speeds were
randomized using computer randomizing method. Forty
meters long sports lab equipped with motion recording
cameras and force plate were used for the recordings.

The processing of the motion capture data was done by
the Nexus 2.4 software, including labeling, pipelining,
and detecting the events of the foot while running. The
raw data from Vicon® of the trials were imported to
provide values for the biomechanical variables defined
in the model. The model itself uses inverse dynamics
to calculate the muscle forces for multiple lower limb
muscles through mathematical optimization methods

(Wang et al., 2004).

Inverse Dynamic Model

To estimate muscle force, an inverse-dynamic model was
employed. Presumably from physiology, when producing
joint moments, the muscles around the joint optimally
use the forces to minimize the total muscle power. By
mathematical optimization, the idea can be expressed as
follows:

no f;(2)
1 z'zl ( PCSA; ) O

or X (.| i) ©
Subject to A F=M ?3)

Where /(#) is the muscle force () in /" muscle at time 4
v(?) is the muscle velocity in /" muscle at time % # is the
number of muscles; I' is a vector of muscle forces; A is
the matrix of the moment-arm of muscles; M is a vector
of joint moments; PCS.A, is physiological cross-section
area in 7" muscle; 7 is a powet. The equations (1, 2) are the
objective function, and the equation (3) is the constrained
condition. These two equations construct a problem of
mathematical optimization.

In our previous study (Wang ez al., 2004), it was shown that
equation (1), the muscle force obtained was more similar
to experimental EMG patterns than using equation (2);
thus the equation (1) was adopted for general calculations.
So far, there has not been a “golden” objective function,
which can be widely accepted by the researchers in this field.

Here, we take the lower limb as an example to desctibe how
the equations (1, 3) were used to calculate muscle forces.
Assuming that the lower limb moves only in the sagittal
plane and nine major muscles (groups) were involved in
each movement, M in the equation (3) will include three
moments of force at the hip, knee, and ankle; .4 will be
a matrix of three by nine, including the moment arms of
the muscles about the three joints. The matrices of .4 and
M were given by the measurements of muscle attachments
and the collection of kinematic and kinetic data. Thus, in
the equation (1), nine muscle forces, I, would be calculated.
Because the number of equations was three and the number
of unknown variables (i.e. muscle forces) was nine, this is
an undetermined mechanical problem, which cannot be
solved by general algebraic methods. The equations (1, 3)
were solved using Linear Programming (Matlab®, 2017).

When the model was applied to an individual, her/his body
mass and height/leg length were input into the software,
which will construct a specific musculoskeletal model
for this individual and use her/his joint moments in the
calculation of muscle forces. Thus, for each individual,
the muscle attachments and muscle PCS.As were specified
using a previous study (Wang ez al., 2004).

The current model includes nine major muscles, the rectus
femoris, vasti, hamstrings, i.e., semimembranosus and
semitendinosus; gluteus, i.e., gluteus maximus, medius and
minimus, soleus, tibialis anterior, iliacus, gastrocnemius, and
biceps femoris short head.

Statistical Analysis

All the data that were exported from the muscle and
skeleton model were analyzed using SPSS® (version 2.4)
and Mathlab® 2017. To analyze data in SPSS software,
general linear model, repeated measurers, was used. When
the variables were not normal distributed, a non-parametric
test, for example, Wilcoxon signed-rank test or Friedman
test, was used to find the P-values. The results obtained
from this method will provide the mean value with standard
deviation along with P-value in all the three speed trials.

RESULTS

Ten males and five females aged between 18 and 37 years
with varying levels of physical activity participated.
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Detailed anthropometric measurements were taken of the
individual participants before the beginning of the trails.
Gait parameters were calculated from the trials, and the
following values were found, as shown in Table 2. Different
muscle groups were found to have values with a significant
difference during running at slow, comfortable, and fast
speeds. Hip angle and knee angle showed a significant
increase when compared between three speeds while
running, but the ankle angle did not show any significant

increase in Figure 2. Whereas, significant increase was
found between hip, knee, and ankle moments while running
at different speeds Figure 3. Significant increase was found
in cadence, stride length, stride time, and running speed
also when compared between slow, comfortable, and fast
speed as shown in Table 2.

Muscle force was calculated, as shown in Table 3
and Figure 4. Gluteus maximus showed a significant

Table 2: Gait results derived from all of the running trials

Gait parameters Slow

Comfortable Fast

P-value

Hip range of movement (degree) 47.6+2.63

66.4+1.75

Knee range of movement (degree)

Ankle range of movement (degree) 46.1£1.72

Cadence (steps/min) 151.6+2.43
Stride length (m) 1.74£0.05
Stride time (s) 0.7£0.01

Running speed (m/s) 2.140.08

60.8+5.66

76.9+2.63

48.2+1.95

162.7+2.66

2.1+0.05

0.7+0.01

2.9+0.08

67.1£1.96 Slow versus comfortable: 0.048
Comfortable versus fast: 0.277
Slow versus fast: <0.001

Slow versus comfortable: <0.001
Comfortable versus fast: 0.001
Slow versus fast: <0.001

Slow versus comfortable: 0.131
Comfortable versus fast: 0.153
Slow versus fast: 0.010

Slow versus comfortable: <0.001
Comfortable versus fast: <0.001
Slow versus fast: <0.001

Slow versus comfortable: <0.001
Comfortable versus fast: <0.001
Slow versus fast: <0.001

Slow versus comfortable: <0.001
Comfortable versus fast: <0.001
Slow versus fast: <0.001

Slow versus comfortable: <0.001
Comfortable versus fast: <0.001
Slow versus fast: <0.001

90.1+£3.26

50.1%£1.63

189.1+5.02

2.7+0.07

0.6+0.01

4.2£0.17

Values are meansstandard error

hip angle

degree

% of stride cycle

Note: Solid: median, Dash: 25%-75% range

Note: Red:fast, Green:slow, Blue:normal running

Note: Joint angles in sagittal plane

Figure 2: The joint angles in the sagittal plane for three types of running speeds
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Table 3: Muscle force calculate of all subjects while running at three different speeds

Muscle force (N/kg) Slow running Comfortable running Fast running P-value

Gluteus maximus

(Max.) 412.4+39.72 587.1+37.43 980+119.91 Slow versus comfortable: 0.002
Comfortable versus fast: 0.001
Slow versus fast: <0.001

(Mean) 57.8+4.73 78.3+5.67 115.5+£9.52 Slow versus comfortable: <0.001
Comfortable versus fast: <0.001
Slow versus fast: <0.001

Rectus femoris

(Max.) 853.2+160.3 1697.1+£696.5 1579.8+438.2 Slow versus comfortable: 0.246
Comfortable versus fast: 0.871
Slow versus fast: 0.082

(Mean) 65.419.47 84.3+11.95 118.5+26.26 Slow versus comfortable: 0.001
Comfortable versus fast: 0.045
Slow versus fast: 0.011

Gastrocnemius

(Max.) 705.9+77.68 882.8+72.60 1117.7+£166.83 Slow versus comfortable: 0.031
Comfortable versus fast: 0.052
Slow versus fast: 0.007

(Mean) 106.1+7.10 118.1+8.15 129.2+11.82 Slow versus comfortable: 0.038
Comfortable versus fast: 0.229
Slow versus fast: 0.013

Vastus medialis

(Max.) 1251.6+£85.65 1438.2£136.95 2546.1+£575.37 Slow versus comfortable: 0.398
Comfortable versus fast: 0.042
Slow versus fast: 0.027

(Mean) 97.1+7.05 135.6+16.99 164.1+24.13 Slow versus comfortable: 0.038
Comfortable versus fast: 0.282
Slow versus fast: 0.006

Tibialis anterior

(Max.) 526.1+£58.27 695.1£61.60 935.8+£154.09 Slow versus comfortable: 0.024
Comfortable versus fast: 0.042
Slow versus fast: 0.011

(Mean) 45.5+2.97 60.2+4.08 79.7+6.99 Slow versus comfortable: <0.001
Comfortable versus fast: <0.001
Slow versus fast: <0.001

Soleus

(Max.) 1209.2+121.5 1397.4£141.77 1681.3£134.23 Slow versus comfortable: 0.007
Comfortable versus fast: 0.017
Slow versus fast: <0.001

(Mean) 159.2+16.05 161.8+18.61 178.2+16.28 Slow versus comfortable: 0.819
Comfortable versus fast: 0.241
Slow versus fast: 0.147

Biceps femoris

(Max.) 171.1£18.53 236.8+20.24 333.8454.33 Slow versus comfortable: 0.011
Comfortable versus fast: 0.029
Slow versus fast: 0.006

(Mean) 21.1+1.58 26.7+1.67 34.3+2.88 Slow versus comfortable: <0.001
Comfortable versus fast: 0.001
Slow versus fast: <0.001

Semitendinosus and semimembranosus

(Max.) 442.2+85.15 649.5£90.10 910.6+213.60 Slow versus comfortable: 0.035
Comfortable versus fast: 0.114
Slow versus fast: 0.016

(Mean) 55.847.84 79.7£10.93 107.2+20.74 Slow versus comfortable: 0.001
Comfortable versus fast: 0.038
Slow versus fast: 0.002

Values are meanzstandard error

difference between the muscle force at different speeds, from slow to comfortable running while muscle
it showed an increase of 30% when speed changed  force increased by 40% when the speed shifted from
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hip moment knee moment

Note: Solid: median, Dash: 25%-75% range

Note: Red:fast, Green:slow, Blue:normal running

Note: Joint moments in sagittal plane

0 20 40 60 80 100
% of stride cycle

Figure 3: The joint moments in the sagittal plane for three types of running speeds
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Figure 4: The muscle forces for three types of running speeds

comfortable to fast speed. Rectus femoris showed  between slow and comfortable running, but it changed
an increase in muscle force of 15% when compared to 33% when the pace shifted from comfortable to fast
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running. Biceps femoris showed a significant difference
between running at different speeds, it showed an
increase of around 28% while the shift in speed from
slow to comfortable and comfortable to fast pace.
Semitendinosus and semimembranosus also showed a
significant difference while running at different speeds
with an increase in muscle force of 31% when shifting
from slow to comfortable run and 28% increase of
muscle force when changing the speed from comfortable
to fast, as shown in Figure 4.

Gastrocnemius and soleus showed a significant difference
when compared between different speeds, but the change
in speed did not bring much change in their muscle force.
Tibialis anterior, on the other hand, showed a significant
difference in muscle force when running at a different
speed with an increase of 25% when speed shifted from
slow to comfortable or comfortable to fast pace of
running,

EMG was calculated in stance and swing phase Figure 5.
The maximum value and root mean square (RMS) of
individual muscle in its stance and swing phase were
calculated. RMS value was calculated because routine
mean value can be nullified, as EMG values are presented
on the positive and negative side of the axis. Table 4

shows the EMG data collected from the trials. EMG data
of most of the muscle groups showed a gradual increase
in amplitude with no significant difference in there RMS
value. Rectus femoris, biceps, and femoris showed no
change in their mean value when speed changed from
comfortable to fast. Whereas, rise in their mean value was
seen when speed was increased from slow to comfortable
pace. Vastus medialis showed almost the same mean value
with an increase in the speed from slow to comfortable
to fast pace. Tibialis anterior also showed similar results
without any rise in their mean values with an increase
in the speed. Vastus lateralis and gastrosoleus showed
a continuous rise in their mean value and maximum
value when speed increased from slow to comfortable
to fast pace.

DISCUSSION

The present study inspected differences in the amount of
muscle activity during running at three different speeds,
slow, comfortable, and fast. According to the study, rectus
femoris and gluteus maximus showed two-fold increase
of amplitude with a speed which proves that increase in
speed is achieved by an increased swing phase by improving
hip flexor and knee extensor action (Gazendam and Hof,

Rectus femoris
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Figure 5: Electromyography patterns from some muscles
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Table 4: EMG results calculated of six muscles of lower limbs

EMG (voltage)

Slow

Comfortable

Fast

P-value

Rectus femoris
Stance Max.
Stance RMS
Swing Max.
Swing RMS
Vastus medialis
Stance Max.
Stance RMS
Swing Max.
Swing RMS
Vastus lateralis
Stance Max.
Stance RMS
Swing Max.
Swing RMS
Soleus
Stance Max.
Stance RMS
Swing Max.
Swing RMS
Tibialis anterior
Stance Max.
Stance RMS
Swing Max.
Swing RMS
Biceps femoris

Stance Max.

Stance RMS

0.5+0.08

0.4+0.12

0.4+0.10

0.1+0.03

2.3+0.48

2.3+0.32

2.1£0.46

2.1£0.32

0.5+0.13

1.0£0.23

0.3+0.07

0.5+0.17

0.6+0.07

0.3+0.1

0.1+0.02

0.1+0.06

0.8+0.16

0.1+0.03

0.4+0.08

0.0+0.01

0.5+0.08

0.6+0.20

1

.2+0.20

0.6+0.16

0.7+0.18

0.2+0.06

2.4+0.47

2.4+0.31

1.94£0.45

2.1+0.32

0.7+0.11

1.1£0.22

0.7+0.22

0.6+0.17

0.9+0.14

0.4+0.13

0.2+0.06

0.2+0.10

1.1+£0.2

0.3+0.07

0.5+0.06

0.1+0.01

0.8+0.20

0.8+0.20

0.8+0.16

0.6+0.15

0.7+0.18

0.2+0.09

1.8+0.38

2.3+0.3

1.8+£0.40

2.1£0.29

0.8+0.12

1.3+£0.27

0.7+0.22

0.8+0.25

1.5+£0.29

0.8+0.21

0.3+0.09

0.6+0.2

1.1£0.1

0.4+0.11

0.6+0.08

0.1+0.04

0.9+0.21

1.1£0.24

Slow versus comfortable: <0.001
Comfortable versus fast: 0.108
Slow versus fast: 0.060

Slow versus comfortable: <0.001
Comfortable versus fast: 0.719
Slow versus fast: 0.003

Slow versus comfortable: 0.010
Comfortable versus fast: 0.782
Slow versus fast: 0.099

Slow versus comfortable: 0.005
Comfortable versus fast: 0.404
Slow versus fast: 0.039

Slow versus comfortable: 0.705
Comfortable versus fast: 0.177
Slow versus fast: 0.199

Slow versus comfortable: 0.662
Comfortable versus fast: 0.746
Slow versus fast: 0.835

Slow versus comfortable: 0.083
Comfortable versus fast: 0.649
Slow versus fast: 0.151

Slow versus comfortable: 0.170
Comfortable versus fast: 0.873
Slow versus fast: 0.808

Slow versus comfortable: 0.090
Comfortable versus fast: 0.358
Slow versus fast: 0.008

Slow versus comfortable: 0.266
Comfortable versus fast: 0.406
Slow versus fast: 0.059

Slow versus comfortable: 0.044
Comfortable versus fast: 0.690
Slow versus fast: 0.026

Slow versus comfortable: 0.064
Comfortable versus fast: 0.193
Slow versus fast: 0.033

Slow versus comfortable: 0.010
Comfortable versus fast: 0.022
Slow versus fast: 0.002

Slow versus comfortable: 0.038
Comfortable versus fast: 0.023
Slow versus fast: 0.002

Slow versus comfortable: 0.044
Comfortable versus fast: 0.437
Slow versus fast: 0.032

Slow versus comfortable: 0.112
Comfortable versus fast: 0.025
Slow versus fast: 0.007

Slow versus comfortable: 0.098
Comfortable versus fast: 0.675
Slow versus fast: 0.234

Slow versus comfortable: 0.005
Comfortable versus fast: 0.319
Slow versus fast: 0.026

Slow versus comfortable: 0.400
Comfortable versus fast: 0.286
Slow versus fast: 0.067

Slow versus comfortable: 0.043
Comfortable versus fast: 0.117
Slow versus fast: 0.047

Slow versus comfortable: 0.047
Comfortable versus fast: 0.471
Slow versus fast: 0.019

Slow versus comfortable: 0.011Comfortable

versus fast: 0.080
Slow versus fast: 0.006

(Contd...)
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Table 4: (Continued)

EMG (voltage) Slow Comfortable Fast P-value

Swing Max. 0.5+0.01 0.7+0.12 0.7+0.15 Slow versus comfortable: 0.029
Comfortable versus fast: 0.873
Slow versus fast: 0.179

Swing RMS 0.5+0.15 0.6+0.17 0.8+0.20 Slow versus comfortable: 0.185

Comfortable versus fast: 0.193
Slow versus fast: 0.026

Values are meanzstandard error. RMS is root mean square value and Max. is the maximum value, EMG: Electromyography

2007). Our study showed a similar result. This implies a
major change in the muscle force of gluteus maximus
and rectus femoris when sifting pace. This shows the
importance of strengthening muscles around hip joint
before any extreme increase in the running speed while
recovering after an injury.

Furthermore, a study showed continuous activity of calf
muscle as the speed progtesses, especially soleus (Gazendam
and Hof, 2007). Our study showed similar results, with an
increase of 20% in muscle force of gastrocnemius when
shifting speed from slow to comfortable and comfortable
to fast, muscle force of soleus increased to 13% from slow
to a comfortable speed, and 17% from comfortable to fast
speed. This is also supported by the EMG data of soleus
muscle, which steadily increases with the change in speed.
This suggests that the ankle flexors did not show a major
change in their muscle force when shifting speed, but they
show a steady rise in their values as speed increases. This
might imply the constant involvement of ankle flexors
with increasing speed, suggesting no major change in their
involvement with increasing frequency of the steps or
changing the stride length.

Tibialis anterior has shown a very high significant difference
during changing speed while running (Tsuji ez /., 2015). The
present study also showed about 25% change in muscle
force when changing speed from slow to comfortable or
comfortable to fast. EMG data of the tibialis anterior
also supports this fact by showing a significant difference
in both the running speeds. This finding represents the
importance of ankle stabilizer with increasing speed. This
proves the important role of balancing the body, with
acceleration and deceleration done by ankle stabilizers with
increasing speed while running. Furthermore, significant
change in muscle force of tibialis anterior signifies its role
while rehabilitation and building up of this muscle before
the major rise in speed while running after recovery.

According to a study, running across different speeds
produced almost same pattern across quadriceps femoris
muscle with increase in EMG amplitude which was
independent of muscle group (Jorge ¢f al., 2013), but our
study showed that mean EMG values of rectus femoris and

biceps femoris did not increase significantly, whereas the
muscle force of rectus femoris and biceps femoris increased
significantly with increasing speed. Similar results were seen
with vastus medialis and tibialis anterior. This indicates
that mean EMG values are not correlated to muscle forces
directly. So far, there are no accepted models to establish
the relationship between EMG and muscle force, thus
demanding more studies in the future related to this field.

There was a significant flexion of knee joint during
jogging versus running similar to our study, which
showed knee angle shift of 13% from running at slow
speed to comfortable speed and 15% when the speed
was changed to fast from comfortable running speed
showing significant difference. There was 21% increase
in hip angle when compared between slow to comfortable
and 10% when compared between comfortable and
fast run (Tsuji e# al., 2015). Interestingly, there was no
significant difference found in the ankle angle when
shifting the speeds while running, This finding infers that
the changes occurring at the hip and knee joint are more
while the ankle continues to show a steady rise without
any major difference with any change in the speed. These
finding matches with the muscles force calculated while
changing speed around hip and knee joints, which is more
compared to muscles around the ankle joint. Suggesting it
is important to strengthen muscles around hip and knee
joints if there is a shift of speed, while ankle muscles
are essentially performing at similar strength even for
slow speed running with a steady increase in their values
with increasing speed. This proves the need for the
development of the strength of ankle flexors before
shifting from walking to running,

Similar results were found with hip moment, which increased
27% when shifting pace from slow to comfortable and
comfortable to fast. Knee moment changed only 10% when
speed was changed from slow to comfortable, but there
was 28% increase when pace shifted from comfortable to
fast. Although, ankle moment shifted only 12% when pace
changed from slow to comfortable and comfortable to fast.

All of the above findings suggest that muscles acting
around the hip joint and knee joint play a major role while
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Figure 6: The joint powers for three types of running speeds

shifting pace during running. Even hip angle and hip
moment change drastically with a significant change in
their value when the change in speed occurred, as shown
in Figures 2, 3 and 6. There was 21% increase in hip
angle when compared between slow to comfortable and
10% when compared between comfortable and fast run.
Interestingly, there was no significant difference found in
the ankle angle when shifting the speeds while running.
This finding infers that the changes occurring at the hip
and knee joint are more while the ankle continues to show
a steady rise without any major difference with any change
in the speed. The above discussion suggests the importance
of the development of muscles around hip and knee joint
before a major shift in changing pace while running.

This shows that while shifting the pace, running at slow
and comfortable speeds, there is major shift in hip and
knee angles while little changes in ankle angle, this may
suggest the more changes occurring around hip and
knee joint causing those muscles to perform more while
shifting pace from slow to fast speed compared to ankle
flexors which shows steady increase in their mean value.

CONCLUSION

We can emphasize that to our best knowledge; this is the
first study that compared muscle force of lower limbs while

running at different speeds. More research is required to be
done in this field as injuries related to running are major
contributors of today’s sports realm.
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Abstract

Introduction: Citrobacter infection occurs in a hospital setting in patients with multiple comorbidities and it occasionally causes
disease in general population. Neonates and immunocompromised are highly susceptible to Citrobacter infections which are
mainly caused by Citrobacter freundii and Citrobacter koseri, the incidence of nosocomial infections caused by antibiotic-
resistant Gram-negative pathogens is increasing. This study was done to know the development of drug resistance in emerging
pathogen Citrobacter.

Methods: The study was conducted in the department of microbiology in a tertiary care hospital for a period of 1 year. Bacterial
identification was performed by routine conventional microbial culture and biochemical tests using standard recommended
techniques. The antimicrobial susceptibility testing was performed by the Kirby—Bauer disk diffusion technique on Mueller-Hinton
agar, as per the Clinical and Laboratory Standards Institute guidelines.

Results: In the present study, 1788 pus samples were processed for a period of 1 year, out of which in 808 pus samples, organisms
were isolated. Staphylococcus aureus was isolated in 234 (28.96%) cases. Escherichia coli was isolated in 168 (20.79%) cases,
Pseudomonas was isolated in 125 (15.47%) cases, and Proteus was isolated in 32 (3.96%) cases. Enterobacter spp. was
isolated in 51 (6.31%) cases. Acinetobacter was isolated in 16 (1.98%) cases. Candida spp. was 17 (2.10%). Citrobacter spp.
was isolated in 85 (10.52%) cases. In 85 cases of Citrobacter spp., 58 (68.23%) were C. freundii and 27 (31.76%) were
C. koseri. In the present study, Citrobacter spp. was sensitive to amikacin in 36.47% of cases, gentamycin in 48.88% of cases,
and levofloxacin in 29.41% of cases.

Conclusion: Citrobacter species is an emerging pathogen developing drug resistance. Drug options are limited in the current
scenario; hence, injudicious and inadequate use of antibiotics should be avoided.

Key words: Antibiotic resistant, Citrobacter, Emerging pathogen, Enterobacteriaceae

INTRODUCTION

Citrobacter spp. is Gram-negative bacilli belongs to
the family Enterobacteriaceae that are environmental
organism commonly found in soil, water, and intestinal
tracts. Citrobacter infection occurs in a hospital setting in

Access this article online

Month of Submission : 01-2020
Month of Peer Review : 02-2020
Month of Acceptance : 03-2020
Month of Publishing : 03-2020

www.ijss-sn.com

patients with multiple comorbidities and it occasionally
causes disease in general population. Neonates and
immunocompromised are highly susceptible to Citrobacter
infections which are mainly caused by Citrobacter freundii
and Citrobacter koseri."

Citrobacterhave 11 different species.”! C. koseriis associated with
cases of neonatal meningitis and brain abscess and C. freundii
with gastroentetitis, neonatal meningitis, and septicemia.”!

Organisms of genus Citrobacter are straight facultatively
anaerobic bacilli, found singly or in pairs, and are typically
motile by peritrichous flagella. They catabolize glucose and
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numerous other carbohydrates by the production of acid
and gas. They are oxidase negative and catalase positive,
methyl red positive, Voges—Proskauer negative, lysine
decarboxylase negative, and usually citrate positive.!

They are a source of several types of infections such as
urinary tract infection, respiratory, intra-abdominal, wound,
bone, bloodstream, and central nervous system.!

Antimicrobial therapy of serious infections caused by
Citrobacter species can pose a problem as these organisms
may possess not only a variety of extended-spectrum
B-lactamases but also inducible and derepressed AmpC
beta-lactamases as well as metallo-B-lactamase producers.*”
Citrobacter is an important nosocomial pathogen and its
multidrug-resistant isolates are increasingly being reported
across the globe.®

The health-care system is greatly impacted by the
emergence of antibiotic-resistant Gram-negative infections
and according to the Centers for Disease Control and
Prevention’s National Nosocomial Infections Surveillance
System, the incidence of nosocomial infections caused by
antibiotic-resistant Gram-negative pathogens is increasing,”

This study was done to know the occurrence of
Citrobacter spp. in pus samples and the development of
drug resistance in emerging pathogen Citrobacter.

METHODS

The study was conducted in the department of microbiology
in a tertiary care hospital for a period of 1 year. Pus
samples were collected from patients, using strict aseptic
precautions and accordance of standard protocols. Pus
samples were collected from skin (furuncles, pustules, and
abrasions), nasal wounds, ears, legs internal organs (lungs,
kidney, and bladder), and catheters. Pus samples were
kept in Cary-Blair transport medium until processed for
Gram staining and culturing and immediately processed
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25.00%

20.00%-

15.00%-

10.00%-

5.00%-

0.00%

without delay. Bacterial identification was performed by
routine conventional microbial culture and biochemical
tests using standard recommended techniques. The samples
were aseptically inoculated on blood agar (with 5% sheep
blood) and MacConkey agar plates incubated aerobically at
35°C-37°C for 24-48 h. Identification and charactetization
of isolates were performed on the basis of Gram staining,
microscopic characteristics, colony characteristic, and
biochemical tests.

The antimicrobial susceptibility testing was performed by
the Kirby—Bauer disk diffusion technique on Mueller-Hinton
agar, as per the Clinical and Laboratory Standards Institute
(CLSI) guidelines. Inocula were prepared for each bacterial
isolate by adjusting the turbidity to 0.5 McFarland standard
and spread on Mueller-Hinton agar plates and incubated
overnight at 37°C for 24 h. The zone of inhibition
was measured and isolates were classified as sensitive,
intermediate, and resistant according to the CLSI tables
and guidelines.

RESULTS

In the present study, 1788 pus samples were processed
for a period of 1 year, out of which in 808 pus samples,
organisms were isolated. Staphylococcus anrens was isolated
in 234 (28.96%) cases. Escherichia coli was isolated in
168 (20.79%) cases, Pseudomonas was isolated in 125 (15.47%)
cases, and Profeus was isolated in 32 (3.96%). Enterobacter

m Citrobacter freundii 68.23%
= Citrobacter koseri 31.76%

Chart 2: Citrobacter spp. isolated from pus samples
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Levofloxacin
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Chart 1: Organisms isolated from pus samples

Chart 3: Antibiotic sensitivity pattern of Citrobacter spp.
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spp. was isolated in 51 (6.31%) cases. Acinetobacter was
isolated in 16 (1.98%) cases. Candida spp. was 17 (2.10%)
[Chart 1]. Citrobacter spp. was isolated in 85 (10.52%) cases.
In 85 cases of Citrobacter spp., 58 (68.23%) were C. freundii
and 27 (31.76%) were C. koser; [Chart 2]. In the present
study, Citrobacter spp. was sensitive to amikacin in 36.47%
of cases, gentamycin in 48.88% of cases, and levofloxacin
in 29.41% of cases [Chart 3].

DISCUSSION

In the present study, Citrobacter spp. was isolated in
85 (10.52%) of pus samples. In the study done by Praharaj
et al., Citrobacter spp. was isolated in 19% of pus samples.F!
In a study done by Dhanya and Bhat, 40 Citrobacter were
isolated, 28 (70%) are from pus sample.’l In a study done
by Rizvi et al., Citrobacterwas isolated in 10.9% of samples.!”
In a study by Mohan ez al., Citrobacter spp. was isolated in
41.1% of pus samples.”! In a study done by Trojan ¢ al.,
Citrobacter spp. was isolated in 3.5% of pus samples."! In
a study done by Negi ¢z al., Citrobacter was isolated in 7.9%
of pus samples.!""! In a study done by Metti ez al., Citrobacter
was isolated in 48.1% of pus samples.” In a study done by
Soni et al., 21.98% of pus samples were culture positive, in
which 3.02% Citrobacter spp. was isolated in the inpatient
department (IPD) pus samples and 3.12% samples of
the outpatient department (OPD) pus samples, Citrobacter
spp. was isolated.l"’ In a study done by Mohanty ef al., the
total of 205 Citrobacter was isolated from all samples, out
of which in 12.1% of pus samples Citrobacter spp. was
isolated.!"!

In the present study, Citrobacter spp. was isolated in
85 (10.52%) cases. In 85 cases of Citrobacter spp.,
58 (68.23%) were C. freundiiand 27 (31.76%) were C. koser.

In a study done by Praharaj e al, the total of 221 isolates
of Citrobacter spp. was isolated, out of which 130 (58.82%)
was C. freundii and 91 (41.17%) was C. koseri.”)

In a study done by Dhanya and Bhat, out of 40 Citrobacter
spp., 8 were C. freundsi and 18 were C. koseri.

In the study done by Rizvi ez al., 110 Citrobacter spp. were
isolated, out of which C. freundii was isolated in 12 (10.9%)
samples and C. koseri was isolated in 16 (14.5%).7

In a study conducted by Mohan ez al., 146 Citrobacter were
isolated, out of which the most common species identified
wete C. freundii (49%) and C. koseri (28%).1

In the study done by Negi ¢ al, C. freundii was isolated in
03.6% of cases and C. koseriwas isolated in 36.4% of cases.!'!

In the study done by Metti ez al, 563 isolates of Citrobacterspp.
were isolated and Citrobacter koseri was in 70% of samples.!'”

In a study done by Mohanty 7 al., C. koseri was isolated in
90.2% of cases and Citrobacter frenndii in 9.8% of cases."

In the present study, Citrobacter spp. is sensitive to
AMIKACIN in 36.47% cases, sensitive to gentamycin in
48.88% of cases, and levofloxacin in 29.41% of cases.

In a study done by Dhanya and Bhat, Citrobacter spp. was
resistant to amikacin in 42.5% of cases and was resistant
to gentamycin in 52.5% of cases.!

In a study done by Mohan ez al., Citrobacter spp. was sensitive to
gentamycin in 26.7% and resistant in 73.3% of cases, sensitive
to amikacin in 37.7%, and resistant to amikacin in 62.3% of
cases and Citrobacter isolates were sensitive to levofloxacin in
48.6% of cases and resistant in 51.4% of cases.®!

In a study done by Trojan ez al., Citrobacter spp. was sensitive
to levofloxacin in 67% of cases."”!

In a study done by Negi ¢z al., Citrobacter spp. was resistant
to amikacin in 18.1% and gentamycin in 45.5% of cases.'!

In the study done by Metti e al, Citrobacter isolates were
sensitive to amikacin in 53.4% of cases.!"?

In the study done by Soni ¢ al., Citrobacter spp. isolated
from IPD samples were sensitive to gentamycin in 55% of
cases and amikacin in 55% of cases, and in Citrobacter spp.
isolated from OPD, all were resistant to gentamycin and
in 100% of cases were sensitive to amikacin.!"’!

CONCLUSION

Citrobacter species is an emerging pathogen developing drug
resistance. Proper aseptic and barrier precautions along
with appropriate antibiotic policy are needed to prevent
the dissemination of such resistant strains, any type of
unnecessary instrumentation should be avoided. Infection
control practices should be observed and strictly followed
to prevent spread of pathogen. Depending on the antibiotic
sensitivity pattern of Citrobacterisolates, antibiotics should
be used. Drug options are limited in the current scenario;
hence, injudicious and inadequate use of antibiotics should

be avoided.
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Abstract

Background: Congenital heart disease (CHD) has been defined as a gross structural abnormality of the heart or intrathoracic
great vessels that are actually or potentially of functional significance. CHD accounts for about 10% of newborn deaths and
nearly half of all deaths due to congenital malformations in developed countries. The vast majority of newborns escape early
intervention. The most important role of a pediatrician today is to ensure that, as far as possible, serious CHD should not be
missed, especially in the neonatal period and infancy where maximum attrition for CHD occurs.

Objective: The objective of the study was to identify the pattern of CHD using echocardiography in newborns born in a tertiary
care hospital in Tamil Nadu.

Methodology: A cross-sectional observational study conducted for 1 year. One hundred and fifty newborns diagnosed to have
CHD after they underwent routine clinical examination and pulse oximetry, followed by echocardiography, were included in this
study. Study design: This is a cross-sectional study. Place of study: Government Theni Medical College. Study period: 1 year.
Sample size: 150.

Inclusion Criteria: Newborns diagnosed to have CHD confirmed with echocardiography were included in this study.
Exclusion Criteria: Newborns whose parents refused to provide consent were excluded from the study.

Results: This study group includes 56% of girls and 44% of boys. It shows that 83% are term babies and the remaining 17%
from preterm groups. Among these, 146 babies had acyanotic heart disease as 97% and rest four newborns as 3% had cyanotic
disease. Among 146 acyanotic heart disease, 76 newborns (52%) had atrial septal defect (ASD), followed by patent ductus
arteriosus (PDA) in 59 newborns (40%), ventricular septal defect (VSD) in 15 newborns (10%), pulmonary hypertension in
eight newborns (5%), and magnetic resonance in only one newborn (0.6%). Among four newborns presented with cyanotic
heart disease, two newborns presented with total anomalous pulmonary venous connection (50%), followed by transposition
of great arteries (25%) and tetralogy of Fallot TOF (25%).

Conclusion: In our study, the pattern of CHD is ASD, followed by PDA and VSD.

Keywords: Congenital heart disease, Echocardiography, Newborn, Pulse oximetry

INTRODUCTION

Heart diseases constitute an important group of pediatric
illness and major causes of childhood morbidity and mortality.
They may be symptomatic or asymptomatic. Late diagnosis
of heart disease in children carries a high risk of mortality and
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morbidity. To avoid this, mortality and morbidity early diagnosis
is important. Heart diseases in children may be congenital or
acquired. Congenital heart disease (CHD) is the one present
since birth. Some cases of CHDs are asymptomatic and are
diagnosed on routine health visits."! It is important to mind
that children with CHDs are atincreased risk of poor growth.
The factors which play a role in poor growth may be feeding
difficulties, excessive caloric requirement, and the cardiac
lesions on growth and development.1

Classification of CHDs in Children
Congenital lesions are divided into two major categories:
Acyanotic and cyanotic. Acyanotic lesions further divided
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into three main categories."!

1. Left to right shunt

2. Acyanotic obstructive lesions
3. Acyanotic regurgitant lesions

Cyanotic lesions are further divided into two major
categories.

1. Lesions with decreased pulmonary blood flow.

2. Lesions with increased pulmonary.

Definition of CHDs:

1. Normal: No echocardiographic abnormality or any of
the following:

e Patent ductus arteriosus (PDA) <2 mm in size
without volume overload of the left ventricle,

e Patent foramen ovale or atrial septal defect (ASD)
<5 mm without volume overload of the right
ventricle,

e Mild turbulence at branch pulmonary arteries.

2. Insignificant CHDs:

e Very small muscular ventricular septal defect
(VSD), as these is likely to close spontaneously.

3. Significant CHDs:

*  These are divided into minor and major CHDs:
a. Minor CHD:

ASD >5mm, PDA >2 mm with left ventricle volume
overload, restrictive VSD, and valvular aortic/
pulmonary stenosis with gradients <25 mmHg;

b. Major CHD:

CHD was likely to require intervention within the
1*year, including newborns with critical CHD that
require intervention within the first 4 weeks of life.

Further divided into two categories; acyanotic and cyanotic

CHDs;

i.  Acyanotic CHD: Nonrestrictive VSD, valvular aortic/
pulmonary stenosis with gradients >25 mmHg, and
coarctation of aorta (nonduct dependent).

ii. Cyanotic CHD: Hypoplastic left heart syndrome,
transposition complexes, aortic arch interruption,
univentricular heart, tetralogy of Fallot (TOF), and
TOF-such as conditions associated with pulmonary
stenosis or atresia, total anomalous pulmonary venous
connection (TAPVC), persistent truncus arteriosus,
and Ebstein’s anomaly.

4. Other cardiac findings on echocardiography
Persistent pulmonary hypertension (PHT) of newborn,
cardiac tumor, situs inversus dextrocardia, and
arrhythmias (complete heart block, and supraventricular
tachycardia).!

Clinical Evaluation of the Child with Heart Diseases

The clinical history, physical examination, chest radiography,
pulse oximetry, and echocardiogram are the keystones in
the diagnosis of CHDs in newborns.

Symptoms of CHDs are variable, sometimes asymptomatic,
and subtle and may manifest anytime from fetal period to
adulthood. Usually, critical CHDs present early in life. Some
may go undiagnosed and identified in later life incidentally
because of asymptomatic murmut.

Some cases of CHDs are asymptomatic and presents with
an only heart murmut.” The main symptoms of CHDs
are mostly non-specific such as poor feeding, failure to
thrive or poor weight gain, and poor exercise tolerance.
Developmental delay may be a presenting symptom. Easy
fatigability and diaphoresis may be the other presenting
symptoms. Hasy fatigability presents as difficulty in feeding
in newborns and in infants.

CHD affects neurodevelopment across the lifespan. In
infants, the developmental delay can occur, ranging from
mild hypotonia to persistent delay affecting many aspects
of development including language, social skills, and
feeding. The spectrum of neurodevelopmental impairment
is wide. Some children have minimal or no impairment,
whereas others are severely affected. In general, children
with milder forms of diseases such as ASD and VSD
have fewer neurodevelopmental sequelae than those with
complex lesions such as single ventricle or hypoplastic heart
syndromes. However, medical, environmental, and genetic
factors all play a role.®

All newborns recruited into the study were screened using
transthoracic echocardiography after the initial evaluation
but within 48 h of life.

Some Common CHDs

ASD

Fossa ovalis ASD: Located in the central portion of atrial
septum, in the position of foramen ovale. This type is
amenable to closure by cardiac catheterization. Overall, the
most common type (Ostium secundum type).

Sinus venosus ASD: At the junction of Superior vena cava
and right atrium most commonly (Superior vena caval type).

Ostium primum type: Due to failure to over seal the septum
primum most commonly seen in Down’s syndrome.

Coronary sinus ASD: Defect in the roof of the coronary
sinus.

Treatment: Surgical closure is better done before school
entry to avoid late complications. Small defects <8 mm
can be observed. Fossa ovalis with good margins may be
closed percutaneously in the catheterization lab. Other
defects need surgical closure.””
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VSD

Most common type of CHD is VSD (15-20%) of which
Perimembraneous VSD is most common type. Other types
are inlet, outlet, and trabecular. Spontaneous closure is
possible in small muscular types, about 30%.

Treatment: Medical treatment for congestive cardiac failure
(CCF), RRTI, IEC, and anemia if occurs.

Surgical closure indicated in larger defects, evidence of
ventricular volume overload, progressive aortic valve
diseases, infundibular defects, chamber enlargement, and
pulmonary arterial pressure more than 50% of systemic
pressure.['”

PDA

It is the persistence of normal fetal channel connection
between aorta and pulmonary artery. Functional closure
usually occurs between 12 and 24 h. Prematurity is
associated with delayed closure of PDA.

Treatment of PDA: Indomethacin and ibuprofen can be
tried in preterm infants in the neonatal period. Paracetamol
therapy also has promising results and an alternative for
PDA closure when indomethacin is contraindicated.'!

After 10 days of post-natal age, the ductus rarely responds
to medical therapy. Such patients need non-surgical closure
such as coil closure and with occlusive devices.

Acyanotic Obstructive Lesions

Aortic stenosis

The most common cause is the bicuspid aortic valve. Severe
forms of stenosis present early in the newborn. Less severe
forms present later in life. Supra valvular aortic stenosis is
seen in association with Williams’s syndrome.

Treatment: Pressure gradient <50 needs regular follow-up.

1. Balloon valvuloplasty (Isolated stenosis without aortic
regurgitation)!'? indicated in pressure gradient more
than 50 with symptoms or ST-segment and T-wave
changes in the electrocardiogram. Pressure gradient
more than 75 without any symptoms.

2. Aortic valve surgery or valve replacement is indicated
in failed valvuloplasty and cases associated with
aortic regurgitation. Aortic valve replacement with a
mechanical prosthesis or Ross surgery with pulmonary
autograft is the surgical procedure.!"’

Coarctation of aorta

COA manifestation in CHD is 6-8%. Usually manifests
as a discrete constriction of the aortic isthmus. Presence
of aortic arch hypoplasia is relevant in developing
hypertension.'*

Clinical presentation depends on the presence of other
lesions such as VSD and PDA. Severe disease presents as
collapse or shock-like state in newborn after ductal closure.
The infant may present with CCE The hallmark of physical
finding is discrepancy between upper limb and lower limb
pulses and blood pressure.

Treatment: Treatment of CCF with inotropes and diuretics,
followed by surgical repair in newborn. Percutaneous
Balloon Angioplasty and stenting can be done as a bridging
procedure in children with CCF also.!")

Resection and end to end anastomosis and subclavian
flap repair are the most common surgical approaches.
Aneurysm and rupture are the most common complication,
and this needs reintervention.!'*#!

Pulmonary stenosis

Valvular form is the common type. Other types are
subvalvular and supra valvular. In the common form,
the valve is thickened with fused or absent commissures.
The pulmonary valve is dysplastic in Noonan syndrome.
Supra valvular pulmonary stenosis often refers to the
narrowing of the pulmonary artery branch. Most patients
are asymptomatic and well developed. Critical pulmonary
stenosis presents with cyanosis.

Treatment: Mild stenosis (Pressure gradient <50) needs
yearly follow-up. Moderate (pressure gradient 50—79)
and severe stenosis (pressure gradient more than 80)
need balloon pulmonary valvotomy. Balloon pulmonary
valvotomy has excellent short-term and long-term
outcome.!" Surgical valvotomy is indicated in patients
with dysplastic valves and severe stenosis, which failed to
respond to balloon valvotomy.

Common Cyanotic CHDs

Tetrology of Fallot’s

The four components of TOF are VSD, aortic override
of VSD, right ventricular outflow tract obstruction, and
right ventricular hypertrophy. Other associated anomalies
are valvular pulmonary artery stenosis, right-sided aortic
arch, and ASD. About 5% of cases have an anomalous
origin of the left anterior descending artery from the right
coronary artery. Clinical severity of TOF varies with the
degree of pulmonary stenosis. With mild obstruction,
systolic murmur is the only presenting symptom known as
pink tetralogy. With severe obstruction, the patient presents
with cyanosis.*)

Treatment: Surgical correction accomplished by patch
closure of VSD and right ventricular muscle resection with
or without pulmonary valvotomy. Cases with anomalous
left coronary artery may need temporary BLALOCK
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TAUSSING shunt followed by more complicated
intracardiac repair and takedown of the shunt.

Transposition of great arteries (TGA)

Aorta and pulmonary artery arising from wrong ventricles
leading to deoxygenated blood in systemic circulation and
oxygenated blood back to lungs. VSD is the common
associated anomaly in 25% cases. Newborn with intact
VSD presents with severe cyanosis within 24 h of life.
Reverse differential cyanosis is the hallmark of TGA with
intact septum. Other presentations in TGV are a failure
to thrive and CCE

Treatment: Arterial switch operation is corrective surgery.
In addition, the coronary artery must be moved to the
new aortic root. Most successful when performed age
<2 weeks. If the diagnosis is made late, then atrial switch
operation (Mustard and Senning) may be performed.
Rastelli operation is the procedure of choice when TGA
is complicated with pulmonary artery stenosis or left
ventricular outflow tract obstruction and a VSD.P'*

Total anomalous pulmonary venous return

All the pulmonary veins drain to systemic veins or the
right atrium instead of draining to the left atrium. The
obstructive type of TAPVR presents within few hours
of life with cyanosis and respiratory distress, and the
cyanosis never responds to any non-surgical intervention.

The unobstructed type presents in the neonatal period or
infantile period with CCE, RRTI, and FTT.

Treatment: Reanastomosis of pulmonary venous
confluence to the posterior wall of the left atrium is choice.

Aim of the Study

The aim of the study was to identify the pattern of CHD
using echocardiography in newborns born in a tertiary care
hospital in Tamil Nadu.

MATERIALS AND METHODS

It is a cross-sectional observational study conducted over
a period of 1 year at Government Theni Medical College,
Tamil Nadu, we screened newborns for CHDs using
echocardiography. Nearly 7000 deliveries occur in this
hospital every year, but babies after confirmed to have
CHD with echocardiography were recruited into the study.
The ethical committee approval was obtained.

Informed Consent

An informed consent sheet with details of the study
protocol was given to one of the parents and approval
sought in writing before recruiting the newborn in the
study. None of the parents refused to provide consent.

Initial Evaluation

The reseatch officer performed routine clinical examination
within 24 h of birth. This was recorded in a form that
included the following parameters: Central cyanosis,
murmur on chest auscultation, and respiratory distress.
Furthermore, the field investigator for all newborns
obtained non-invasive arterial oxygen saturation within
48 h of life. Oximetry values were obtained from one of
the feet of the baby. A persistent saturation of <95% was
considered abnormal.

Echocardiography

All newborns recruited into the study were screened
using transthoracic echocardiography after the initial
evaluation but after 72 h of life. A pediatric cardiologist
performed echocardiography using the ultrasound system.
The technique involved performing cross-sectional
echocardiography, and Doppler and color flow imaging in
various views. The cardiologist was not aware of the results
of the initial clinical evaluation.

RESULTS

After an initial evaluation, 150 newborns with significant
heart disease are recruited in the study. Among these, 84 (56%
of total sample size) are girls and 66 (44% of total sample
size) are boys [Figure 1]; 124 term and 26 preterm babies
[Figure 2]. The pattern of CHD in our study is illustrated
in the bar diagram below. Among these, 146 newborns had
acyanotic heart disease (97%) and the rest four newborns
(3%) had cyanotic heart disease. Among 146 acyanotic heart
disease, 76 newborns (52%) had ASD followed by PDA in
59 newborns (40%), VSD in 15 newborns (10%), PHT in
eight newborns (5%), and magnetic resonance in only one
newborn (0.6%). Among four newborns with cyanotic
heart disease, two newborns presented with TAPVC (50%),
followed by TGA (25%) and TOF (25%) |Figure 3].

DISCUSSION

In our study, girl babies outnumbered boy babies with a
ratio of 1.27:1. We found that CHD was more common
in female births, which was very similar to the study
conducted in Nigeria®! by Antia ¢ a/. which showed a
temale preponderance. However, our finding is not similar
to that reported by Nikyar ¢ a/. from Gorgan?! where
there is a male preponderance and found out the ratio
of male:female is 1.35. Alabdulgader ¢f a/. from Saudi
Arabia®! and Stephensen ez al. from Iceland™ reported
that the frequency was the same for males and females.

In this study of pattern of CHD in our hospital, term child
(83%) is affected more with CHD than preterms (17%). In
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Figure 1: Distribution of congenital heart disease in boys
versus girls

@Term @ Preterm

Figure 2: Distribution of congenital heart disease in term and
preterm babies
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ASD PDA  VSD

Figure 3: Pattern of congenital heart disease

contrast to our study, Steurer ¢/ /. in California™ found
out that preterm babies are at higher risk of CHD.

The most frequent type of CHD that we found in our
study is to be ASD, which is in accordance with a recent
study done in Saudi by Majeed-Saidan ez a/** Furthermore,
another study in Iran® cited the most common CHD in the
newborn as ASD, while in other studies, the most frequent
type of CHD was VSD.P*3 In our study, the pattern of
CHD is ASD, followed by PDA and VSD. Majeed-Saidan
et al?* reported the pattern as ASD, followed by VSD. The
study by Nikyar ¢z a/. in Gorgan, Northern Iran, reported
the pattern as ASD followed by VSD and PDA.

CONCLUSION

CHD is one of the leading causes of morbidity and
mortality in growing children in developing countries.
Most of the babies born with CHD are expected to have
a normal life when diagnosed and treated as early as
possible. However, in developing countries, high incidence
of preterm delivery and birth asphyxia CHD remains
neglected and often overlooked.

The lack of awareness, nonavailablity of trained staffs, and
absence of screening programs for CHD in peripheral
level leads to delayed diagnosis and poor outcome of
CHD. By various training programs, recruiting skilled
staff and availability of instruments at the peripheral level,
we can ensure eatly diagnosis and treatment of CHD, to
prevent a serious risk of avoidable morbidity, mortality,
and handicaps.

This study shows that the most common acyanotic CHD
is ASD, and the most common cyanotic CHD is TAPVC
and TOF. Our study has certain limitation since it was done
at the periphery hospital level.
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Abstract

Background: Surgical site infection (SSI) is the most common complication occurring in 19-47% of patients undergoing
surgery for head-and-neck cancers. This study aims to assess the predictive factors of SSIs and antibiotic resistance patterns
in patients undergoing resection and reconstructive surgery for oral cancers.

Materials and Methods: The clinicopathological data of all patients who underwent surgery for oral cancers at our oncological
referral center in South India between October 2014 and May 2019 were reviewed. The differences between groups were
compared using independent samples t-test or Mann—Whitney U-test and categorical data were analyzed by Pearson’s Chi-
square test, Fisher’s exact, or continuity correction where appropriate. Receiver operating characteristic (ROC) curve analysis
was performed to find the cutoff levels for the various predictors of SSI, using the Youden’s index method. A linear regression
analysis was done to define the cause-effect relationship of the categorical response variable with explanatory variables.

Results: Of the 135 patients who were studied in our cohort, 43 patients (31.2%) developed SSI. The most commonly isolated
organism was Staphylococcus aureus (11%; n = 15) followed by Enterococcus species (4.4%; n = 6) followed by coagulase-
negative S. aureus (3%; n = 4) and Escherichia coli (37%; n = 5). In this study, univariate and multivariate analyses have
showed that diabetes mellitus, body mass index (BMI) >25 or <18, neutrophil-to-lymphocyte ratio (NLR) >3.75, platelet-to-
lymphocyte ratio (PLR) >137.5, neoadjuvant chemotherapy or radiotherapy, prolonged operative duration, and prolonged
anesthesia exposure may render patients more vulnerable to SSI. Moreover, among these parameters, a PLR >137.5, NLR
>3.75, and BMI >25 or <18 were found to be highly predictive of SSI. The highly resistant organisms isolated were S. aureus
and Enterococcus species in our study.

Conclusion: The identification of these risk factors in patients undergoing surgery for oral cancers can help in the identification
of patients who may be at a higher risk of developing SSI and therefore help in improving the overall outcome, especially
in an LMIC setting.

Key words: Oral cancer, Predictive factors, Reconstruction, Surgical site infection

INTRODUCTION

Surgical site infection (SSI) as defined by the Centers for
Disease Control and Prevention (CDC) is the infection
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related to an operative procedure that occurs at or near the
surgical incision within 30 days of the procedure, or within
90 days, if a prosthetic material is implanted at surgery. SSI
is the most common complication, occurring in 19-47% of
patients undergoing surgery for head-and-neck cancers.!"

Several studies have suggested various risk factors for the
development of SSls, namely, smoking, alcohol intake,
body mass index (BMI), pre-operative anesthesia risk
(American Society of Anesthesiologists score), length
of pre-operative hospital stay, pre-surgical tracheostomy,
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previous surgery, blood loss, and prior chemotherapy
ot radiotherapy.”! Few studies on free flap surgery have
reported that flap SSIs were caused by bacteria that are
not part of normal flora and many were resistant to the
prophylactic antibiotic used.”!

Existing studies have conflicting results and have imparted
little emphasis on independent risk factors and antibiotic
resistance pattern. This study aims to assess the predictive
factors of SSIs and resistance patterns in patients undergoing
resection and reconstructive surgery for oral cancers.

MATERIALS AND METHODS

This study involving a historical cohort was conducted in
a high-volume oncology referral hospital in South India in
an LMIC setting. After approval by the Institutional Ethics
Committee, 135 patients who underwent resection and
reconstruction for head-and-neck cancers were recruited
between October 2014 and May 2019. Clinicopathological
features were analyzed and correlated with SSI.

The compliance of the data to a normal distribution was
determined using the Shapiro—Wilk test. Quantitative
data are expressed as mean * standard deviation, median
T interquartile range, or median and range (maximum-
minimum). Categorical data are expressed as n (number)
or percentage (%0). Data were analyzed at a 95% confidence
interval, and statistical significance was set at P < (.05.
Baseline demographic characteristics, laboratory findings,
clinical presentation, bacteriology, and predisposing factors
were compared between patients who developed SSI and
patients who did not develop SSI. Receiver operating
characteristic (ROC) curve analysis was performed to find
the cutoff levels for the various predictors of SSI, using
the Youden’s index method. The differences between
groups were compared using Mann—Whitney U-test, and
categorical data were analyzed by Pearson’s Chi-square test,
Fisher’s exact, or continuity correction where appropriate.
A linear regression test was used to define the cause-
effect relationship of the categorical response variable
with explanatory variables. All statistical calculations were
performed using the Statistical Package for the Social
Sciences program (SPSS) version 16 (IBM).

RESULTS

The mean age of the cohort was 59.2 £ 14.9 years, with
76 (56.3%) patients being men. Among them, 43 patients
(31.2%) developed SSIs. About 32.6% (# = 14) were
diabetics and 20.9% (# = 9) had ischemic heart disease.
All patients had a history of tobacco usage. Out of the
patients who developed SSIs, 67.4% (n = 29) used chewable

forms of tobacco and 27.9% (#» = 12) smoked indigenous
cigarettes/beedis. Only 4.7% (» = 2) were cigatette smokers.
The most common site of lesion was buccal mucosa (38.5%;
n = 52), followed by tongue 11.9% (» = 10), retromolar
trigone, and the floor of mouth 10.4% (» = 14). About
71.9% (n=97) of the patients had moderately differentiated
squamous cell carcinoma (SCC), 14.1% (z = 19) had
pootly differentiated SCC, and 11.1% (# = 15) had well-
differentiated SCC. The most common flap used for
reconstruction was the pectoralis major myocutaneous flap
(51.1%; n = 69) followed by the nasolabial flap (20%; # =
27) and free radial forearm flap (19.3%; # = 26). The other
types of flaps that were used were free fibular (5.9%; 7 = 8)
and free anterolateral thigh flap (2.2%; # = 3).

Out of the patients who developed SSIs, the most commonly
isolated organism was Staphylococcus anrens (11%; n = 15)
tollowed by Enterococcus species (4.4%; n = 6) followed by
coagulase-negative S. aurens (3%; n = 4) and Escherichia coli
(37%; n = 5). The cultures of nine patients did not show
any growth even on delayed incubation. About 46.5% (7 =
20) of the patients who developed SSI were found to have
highly resistant organisms while 48.8% (» = 21) had heavy
growth of the organisms in culture. The highly resistant
organisms were seen to be partially sensitive to tigecycline,
colistin, or chloramphenicol. The comparison of attributes
between patients who developed SSI and did not develop
SSI is depicted in Table 1. The ROC curve to find the
optimal cutoff ratios for NLR and PLR as predictors of
SSlis depicted in Figure 1. Linear regression analysis shows
thata PLR >137.5, NLR >3.75, and BMI >25 or <18 could
satisfactorily predict the susceptibility of patients to SSI
[Table 2]. The predictive power of the model was seen to
be 72% (Nagelkerke R Square) and the Hosmer—Lemeshow
goodness-of-fit test showed P = 0.607, indicating good fit.

DISCUSSION

SSIs are among the most serious but preventable post-
operative complications that have shown to significantly
increase morbidity and length of hospital stay in patients
undergoing head-and-neck surgery.) Most SSIs may be
attributed to the result of the contamination of surgical
wounds from exposure to microorganisms that reside in
oral and pharyngeal cavities.”* The majority of published
information regarding the predictive factors of SSIin patients
with head-and-neck cancer has combined different surgical
procedures with multiple surgical classifications; therefore,
extrapolating risk factors and antimicrobial recommendations
specifically for microvascular reconstructive surgery are
controversial. In addition, optimal selection and duration of
antibiotic prophylaxis for reconstructive surgery following
head-and-neck cancer also remains controversial. In this
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Figure 1: (a and b) Neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio as predictors of surgical site infections

Table 1: Comparison of attributes between patients who developed surgical site infections versus
patients who did not develop surgical site infection

Attribute Patients who did not develop Patients who developed P value
SSI, n=92 SSI, n=43
Age median (IQR) 55 (17) 62 (22) 0.71
Sex (n) Male: 51 Male: 25 0.85
Female: 41 Female: 18
Diabetes 48.9% (n=45) 23.7% (n=14) 0.05
Ischemic heart disease 13% (n=12) 20.9% (n=9) 0.177
Body mass index <18 or >25 0 69.8% (n=30) <0.001
Hemoglobin (g/dl) (MeantSD) 12+2.01 11.6+2.3 0.17
Neoadjuvant chemotherapy and/or radiotherapy 84.8% (n=78) 55.8% (n=24) <0.001
T-stage at presentation (Mean+SD) 2.68+1 2.95+1.01 0.341
Operating time (Mean+SD) 3.9+1.8 44124 0.002
Anesthetic time (Mean+SD) 4.8+1.9 5.242.8 0.001
Neutrophil-to-lymphocyte ratio (Mean+SD) 3.1+0.7 4.8+1.1 <0.001
Platelet-to-lymphocyte ratio (Mean+SD) 130.5+19.1 149+19.5 0.005
SD: Standard deviation
Table 2: Linear regression analysis of the predictive factors of surgical site infections
Attribute Unstandardized coefficients Standardized coefficients t Sig.
B Std. error Beta
(Constant) 0.154 0.121 1.281 0.203
PLR >137.5 -0.208 0.057 -0.234 -5.529 0.01
NLR >3.75 0.404 0.057 0.427 7.080 0.000
Previous NACT-RT -0.073 0.055 -0.068 -1.329 0.186
Body mass index >25 or <18 0.645 0.060 0.576 10.668 0.000
Diabetes -0.037 0.047 -0.039 -0.774 0.440
Duration of surgery 0.023 0.082 0.100 0.280 0.780
Duration of anesthesia -0.011 0.078 -0.052 -0.147 0.884

NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio

study, we analyzed all the possible factors which could predict
SSI in patients undergoing resection and reconstructive
surgeries for cancers of the oral cavity.

Durand ef al. concluded that Gram-negative bacilli,
Methicillin Resistant S. awrens (MRSA), and methicillin-

susceptible . awrens (MSSA) were significant SSI
pathogens and late onset of infections was common after
examining 504 flap surgical cases from 2009 to 2013.P!
Park e al. in their retrospective cohort listed that the risk
factors are male sex, cardiovascular disease, blood loss
>560 ml, and operation time >6 h. They concluded that

klnternational Journal of Scientific Study | March 2020 | Vol 7 | Issue 12 J

26




Ravindhran, et al.: SSI following Surgery for Oral Cancers

the most common pathogen was methicillin-resistant
S. aurens.? A retrospective study of 267 patients done by
Zirk et al.. (2018) concluded that Gram-positive facultative
anaerobic bacteria mainly staphylococcal species were the
predominant bacteria in donor site wounds. In addition,
this study inferred that the incidence of multidrug-resistant
pathogens (Pseudononas aernginosa) in an acute SSI can be
maintained at a very low rate with regular wound dressing;!”

In addition, Zirk ez al. (2019), from their retrospective
cohort study of 322 patients, demonstrated that smaller
tissue transfers are less prone to infections of recipient
site and present shorter length of hospital stay.”! However,
significant discrepancies exist between the findings of these
studies, and independent risk factors and the pattern of
antibiotic resistance still remain unclear.

Lofti ez al. (2008) noted SSIs in 97 (38.8%) patients out
of 258 patients in their prospective study.” In 2005, a
prospective study done by Penel e a/. showed that 117
(45%) out of 260 patients developed SSLI'"' Out of 277
patients, 92 patients developed SSI in the study conducted
by Hirakawa ¢ al., in 2012.1% However, 21.3% (42) out of
197 demonstrated SSI in a study cartied out by Kamizono ez
al"" Durand et al. in their retrospective cohort study inferred
that the S. aurens (mainly MRSA or MSSA) were present in
36.6% of the flap SSIs.Pl Patk e 4l. in their retrospective
cohort study done in 2015 found that the major organism
for the causation of SSI was S. aureus (32.6%) and 93.2%
of S. aurens isolates were methicillin resistant.”

In this study, univariate and multivariate analyses have showed
that diabetes mellitus, BMI >25 or <18, neutrophil-to-
lymphocyte ratio (NLR) >3.75, platelet-to-lymphocyte ratio
(PLR) >137.5, prior exposure to neoadjuvant chemotherapy
or radiotherapy, prolonged operative duration, and prolonged
anesthesia exposure may render patients more vulnerable
to SSI. Moreover, among these parameters, a PLR >137.5,
NLR >3.75, and BMI >25 or <18 were found to be highly
predictive of SSI. The highly resistant organisms isolated were
Staphylococens and Enterococcus species in our study.

CONCLUSION

The identification of these risk factors in patients
undergoing surgery for oral cancers along with robust

technique and judicious use of antibiotics can help in early
identification of patients who may be at a higher risk of
developing SSI which may help us improve the overall
outcome, especially in an LMIC setting,

The study was approved by the Institutional Ethics
Committee of Bharath Hospital and Institute of Oncology
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Abstarct

Introduction: Diabetes mellitus is a group of metabolic disorders that share the phenotype of hyperglycemia. The clinical and
economic burden of diabetic polyneuropathy (DPN) stems from its central role in the pathophysiology of foot ulceration and
lower limb amputation, reduction in quality of life. Simple screening methods are of limited value in early neuropathy. Nerve
conduction studies (NCSs) are the most sensitive and specific DPN detection method.

Material and Method: This study was conducted to detect the sensory-motor neuropathy in type 2 diabetes mellitus by clinical
examination and nerve conduction study. In this study, 50 cases of type 2 diabetes were taken.

Results: Majority of patients presented with tingling sensation and followed by burning feet. In 50 patients of type 2 diabetes
mellitus on clinical examination, most of the patients had involvement of both upper and lower limbs followed by only lower limb
involvement, whereas on NCS, there were more patients with both upper and lower limbs involvement as compared to clinical
studies. Maximum patients had symmetrical limb involvement clinically, but on NCS, the number of patients with symmetrical
limb involvement was even more.

Conclusion: It was found that patients with diabetes mellitus, diabetic peripheral neuropathy is highly prevalent, but in the
majority of patients, it is subclinical. Sensitivity and negative predictive values of the neurological examination are low. Therefore,
routine nerve conduction velocity measurement for the assessment of diabetic peripheral neuropathy appears to be warranted
in these patients. Thus, the author concluded in this study, detection of neuropathy is earlier and significant with NCS compared
to clinical.
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INTRODUCTION

Diabetes mellitus is a group of metabolic disorders that share
the phenotype of hyperglycemia. Depending on the etiology,
factors contributing to hyperglycemia include reduced insulin
secretion, insulin action, decreased glucose utilization, and
increased glucose production.!! The clinical and economic
burden of diabetic polyneuropathy (DPN) stems from its
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central role in the pathophysiology of foot ulceration and
lower limb amputation,” reduction in quality of life and
decreased activities of daily living”! and susceptibility to
falls and fractures.! The International Diabetes Federation
estimated the total number of diabetic subjects to be
around 40.9 million in India and this is further set to rise to
69.9 million by the year 2025.F Simple screening methods
are of limited value in eatly neuropathy,® in the presence of
neurological comorbidities,” and for the eldetly.

Nerve conduction studies (NCSs) are the most sensitive
and specific DPN detection method.!

Aims and Objectives
This study was to detect sensory-motor neuropathy in
type 2 diabetes mellitus by clinical examination and nerve
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conduction study and to correlate the clinical features of
peripheral neuropathy with nerve conduction study in type
2 diabetes mellitus.

METHODS

Fifty patients of type 2 diabetes mellitus with age more
than 40 years and duration of diabetes 5 years or more
visiting Shyam Shah Medical College and Sanjay Gandhi
Memorial Hospital, Rewa, were taken for the present study
excluding type 1 diabetics, chronic alcoholics, and due to
other causes of peripheral neuropathy. Detailed history
regarding symptoms such as paresthesia, tingling sensation,
burning feet, and hyperesthesia was taken. Diagnosis of
peripheral neuropathy was based on thorough clinical
evaluation and nerve conduction study. All diagnosed Type
2 diabetic patients were subjected to nerve conduction
study.

RESULTS

In this study, 50 cases of type 2 diabetes were taken, and
we found that out of 50 patients, there were 60% of
females and 40% of males. The age of patients varied
from 40 to 70 years. The mean age was found to be
52.70 years. The duration of diabetes varied from 5 to
20 years. The maximum numbers of patients were in
the duration of 5-15 years comprising 80% of the total.
About 57% of patients presented with tingling sensation
and 39% presented with burning feet. Hyperesthesia and
foot ulcers were presenting complaints in only 6% of
patients each. About 45% of patients had loss of ankle
jerk, 43% had loss of vibration, 31% had loss of light
touch, 29% had loss of joint position, and 16% had loss
of superficial pain.

In 50 patients of type 2 diabetes mellitus on clinical
examination, 40% had involvement of both upper and
lower limbs followed by only lower limb involvement in
14% of patients. Isolated upper limb involvement was
seen in 2% of cases but on NCS, 56% had involvement
of both upper and lower limbs followed by only lower
limb involvement in 16% of patients. Isolated upper limb

involvement was seen in 6% of cases. About 22% were
found normal on NCS [Table 1].

Table 2 shows that 47% of patients had symmetrical
limb involvement clinically and 31% had asymmetrical
limb involvement but on NCS, 61% of patients had
symmetrical limb involvement and 22% had asymmetrical
limb involvement.

Table 1: correlation of limb involvement clinically
and on NCSs

Limb involvement Clinically On NCSs
Both upper limb and lower limb 20 28
Lower limb only 07 08
Upper limb only 01 03
Normal 22 11
Total 50 50

P 0.03

NCSs: Nerve conduction studies

Table 2: correlation of the pattern of neuropathy
clinically and on NCSs

Type of neuropathy Clinically (%) On NCSs (%)
Symmetrical 47 61
Asymmetrical 31 22
Normal 22 17

Total 100 100

NCSs: Nerve conduction studies

DISCUSSION

Diabetic neuropathy is one of the common microvascular
complications in diabetics. Therefore, it is necessary to
identify the “at-risk diabetic patients” for neuropathy. NCSs
are one of the important methods for assessing nerve
functions in diabetic neuropathy. Hyperglycemia causes
nerve damage by various mechanisms. Hyperglycemia
leads to elevated intracellular glucose and cellular toxicity
in the endothelial cells of the capillaries associated with
peripheral nerves.”!

The present study has detected types of neuropathy in type
2 diabetes and correlated clinical features of peripheral
neuropathy with nerve conduction study. In this study, the
mean age of patients who are enrolled is 52.7 years. Prasad
¢t al. conducted a similar study to test the hypothesis of
alteration in electrophysiologic parameters of nerve before
actual manifestations of neuropathy in type 2 diabetic
patients, in which the mean age of patients was found to
be 55.72 + 7.12 years.[""

In the present study, tingling sensation is the most common
presentation of diabetic neuropathy followed by burning
feet then hyperesthesia and foot ulcers. Kakrani ez a/. did
a study on total of 50 diabetics. NCSs were performed.
About 92% presented with complaints of tingling sensation
and 64% had burning feet.I'

The most common signs are loss of ankle jerk followed
by loss of vibration then light touch and joint position.
Shehab ¢z a/l. conducted a study to assess the performance
characteristics of ankle reflex in detecting diabetic
peripheral neuropathy. Taking NCS as the gold standard,
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ankle reflex yielded the highest sensitivity and specificity,
closely followed by that of vibration sense.!”

In the present study, it is found that the detection of
neuropathy is eatlier and significant with NCS compared
to clinical examination (P < 0.05). Héliner ¢# a/. conducted
a study to evaluate the prevalence of diabetic peripheral
neuropathy in patients with diabetes mellitus and examined
whether the neurological examination validly diagnoses
diabetic peripheral neuropathy as compared with the gold
standard of nerve conduction velocity in these patients
and found similar results as compared to our study. It
was found that patients with diabetes mellitus, diabetic
peripheral neuropathy is highly prevalent, but in the
majority of patients, it is subclinical. Therefore, routine
nerve conduction velocity measurement for the assessment
of diabetic peripheral neuropathy appears to be warranted
in these patients."”!

CONCLUSION

Thus, the author concludes that the detection of

neuropathy is earlier and significant with NCS compared
to clinical (P < 0.05).

Tingling sensation is the most common presentation
of diabetic neuropathy followed by burning feet then
hyperesthesia and foot ulcers. The most common signs are
loss of ankle jerk followed by loss of vibration then light
touch and joint position.

Simultaneous involvement of both upper and lower limbs
is significantly more than single limb involvement by both
NCS (P < 0.05) and clinical examination (P < 0.05) followed
by only lower limb involvement.

Distal symmetrical polyneuropathy is the most common
form of diabetic neuropathy as compared with other forms

of sensory/motor neuropathy as detected by both NCS
and clinically (P < 0.05).

Sensory-motor type of neuropathy is the most common
type of neuropathy in type 2 diabetics detected on both
NCS and clinically (P < 0.05).
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Abstract

Objective: The objective of the study was to evaluate the adequacy of magnetic resonance imaging (MRI) scans of knee,
performed at the Radiology Department of Dr. D Y Patil Medical College, Hospital and Research Centre, Pimpri, Pune, according
to the American College of Radiologist guidelines.

Type of Study: This study was a clinical audit.

Place and Duration of Study: This study was conducted at Dr. D Y Patil Medical College, Hospital and Research Centre,
Pimpri, Pune, from January 2018 to July 2018.

Materials and Methods: Retrospective study of approximate 40 patients who underwent MRI of knee in January 2018 for
assessment of the quality of images obtained in the initial audit. Depending on the results of this first audit, a suggestion was
made and reaudit was done 6 months later in July 2018 to look for improvement quality in local practice.

Results: In the initial audit, images were acquired in all the three necessary planes and the sagittal and coronal images had
appropriate slice thickness as well as adequate anatomical coverage in all the patients. However, field of view (FOV) was
inappropriately set in 34% of cases in axial plane, 90% in sagittal plane, and 95% in coronal plane. Furthermore, the anatomical
coverage was not up to the mark in axial plane with 13 studies (66%) having adequate superior coverage, and 16 cases (80%)
having recommended inferior anatomical coverage. The reaudit performed 6 months later showed improvement with 100%
compliance to standards.

Conclusion: Initially, the first audit showed few lackings in acquiring of MRI knee images specifically with FOV to
reduce the decrease in all planes and slight increase in anatomical coverage in the axial plane. These shortcomings and
recommendations were made in departmental meetings and reaudit was done after 6 months. This reaudit showed 100%
compliance.

Key words: Clinical audit, Image adequacy, Knee magnetic resonance

INTRODUCTION cartilage abnormalities, malignancy, and fluid accumulation.!

As compared with diagnostic arthroscopy for evaluation of
Magnetic resonance imaging (MRI) is the imaging modality ~ anterior cruciate ligament and menisci, MRI is superior.?
of choice to detect meniscal and ligament abnormalities.  However, this can be only possible if itis adequately performed

It is also good modality for the evaluation of bony and ;1 analyzed. Few pivotal image quality parametets include

anatomical coverage, appropriate image plane, and slice
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MATERIALS AND METHODS

The first audit was performed in the Radiology Department,
Dr. DY Patil Medical College, Hospital and Research Centre,
Pimpri, Pune, in January 2018. The data were collected
retrospectively from MRIs of knee, performed during the
month of January. Forty-two knee MRIs were performed
for various indications during this month, of which 40 were
included in the audit. Two cases were excluded because the
extensive motion artifacts and post-operative knee. The
studies were assessed for various parameters, including
both anatomical coverage and technical parameters
(field of view [FOV] and slice thickness) and the data
collected in a specially designed pro forma. Percentages
were then calculated. The standard was set as 100%
compliance to ACR guidelines. These guidelines included
technical parameters and anatomical coverage [Annexure)].
Technical parameters considered imaging acquired in three
orthogonal planes (sagittal, coronal, and axial), FOV of
16 cm or smaller and slice thickness of 4 mm in coronal and
sagittal planes. Anatomical coverage extended proximally to
include distal aspect of quadriceps tendon and suprapatellar
recess and distally to include insertion of patellar tendon
and pes anserine (insertion of Sartorius, Gracilis, and
semitendinosus). Based on the findings of the first audit,
recommendations were made and suggested to the whole
radiology department through meetings. Display of printed
ACR guideline poster was put in the console room for the
MR technicians as well as for resident doctors. A reaudit
was targeted after 6 months to check the compliance of
these recommendations. Subsequently, a reaudit was done
in the same department, 6 months later in the end of July
2018 without any information to technicians and resident
doctors. Data of 32 patients, who had undergone MRI
knee in the month, were assessed for different parameters
as per previous pro forma. Excel sheet data were entered in
Epi Info 7.0 version and percentages were then calculated.

RESULTS

As summarized in Table 1, images were acquired
in all three, i.e., axial, coronal, and sagittal planes in
40 cases. However, the FOV was not set according to
the recommendations in most of these cases; FOV was
inadequate (more than 16 cm) in axial images in 14 of
the 40 studies (34%) and in 36 cases in sagittal plane
(90%). In the images acquired in coronal plane, an FOV
of <16 cm was used in all the cases. The slice thickness
had been appropriately set. Hundred percent of the
cases studied had been performed using slice thickness
of 4 mm or less in both coronal and sagittal planes. The
anatomical coverage was adequate both superiotly as well
as inferiorly in both sagittal and coronal planes as advised
in the ACR guidelines in all the 40 studies. However,
this was not the case with axial imaging where superior
coverage was according to guidelines in only 26 (66%)
cases and the inferior coverage was adequate in 32 cases
(80%). However, the reaudit done 6 months later showed
achievement of target compliance with standards of 100%
as summarized in Table 1. The anatomical coverage in all
three planes as well as all the technical parameters including
FOV and slice thickness was according to the standards
set showing 100% compliance.

DISCUSSION

MRI is the most commonly used imaging modality for
the evaluation of knee joint.”! Indeed, it is now the
noninvasive imaging modality of choice complimentary
to the clinical examination in the evaluation of injuries of
the knee.! MRI is an excellent tool for the evaluation of
bony, cartilaginous, ligamentous, and synovial pathologies
of knee joint such as trauma to infection and neoplasm.
However, image analysis can only be as good as the quality
of the original images acquired.’! Hence, proper image

Table 1: Comparison between initial audit and re-audit inadequacies

Parameter Plane Initial audit — total Inadequacy of Reaudit total Inadequacy
number of initial audit in number of of reaudit in
patients n=40 percentage n=40 patients n=32 percentage n=32
Images in 3-plane (Sagittal, axial, 40 (100) 0(0) 32 (100) 0 (0)
(sagittal, axial, and coronal) and coronal)
Field of view (<16 cm) Sagittal 4(10) 36 (90) 32 (100) 0(0)
Coronal 2 (5) 38 (95) 32 (100) 0(0)
Axial 26 (66) 14 (34) 32 (100) 0(0)
Slice thickness<4 mm Coronal 40 (100) 0(0) 32 (100) 0(0)
Sagittal 40 (100) 0(0) 32 (100) 0(0)
Superior coverage Sagittal 40 (100) 0(0) 32 (100) 0(0)
(suprapatellar joint recess) Coronal 40 (100) 0(0) 32 (100) 0(0)
Axial 26 (66) 14 (34) 32 (100) 0(0)
Inferior coverage (patellar tendon insertion)  Sagittal 40 (100) 0(0) 32 (100) 0 (0)
Coronal 40 (100) 0(0) 32 (100) 0(0)
Axial 32 (80) 8 (20) 32 (100) 0(0)
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acquisition is crucial for proper diagnosis and evaluation.
MRI quality relies on different parameters including
magnetic field strength, sequences, slice thickness, inter-
slice gap, image matrix and FOV, inherent contrast, and
the use of surface coils.! When imaging knee joint, it is
important to acquire images in all three planes sagittal,
coronal, and axial for better evaluation and diagnosing
abnormalities,[" as the structures cannot be evaluated
properly in a single plane. For cruciate ligaments, sagittal
view is the better for evaluation; however, for menisci and
collateral ligaments are best evaluated on coronal view and
lastly, axial images are best for evaluation of periarticular
fluid collection, plicae, patellofemoral joint, and femoral

attachments of cruciate ligaments.*!

In our department, image acquiring had been performed
in all three planes in all the patients of MR knee. FOV is
indirectly related to the spatial resolution which is the crucial
parameter which determines the image quality.”! For this
reason, FOV in case of MRI of knee should be kept 16 cm
or less and this was a parameter that had been inadequate in
most of the cases specifically in sagittal and coronal planes.
Another important factor is slice thickness which affects
image quality and fortunately in all cases a slice thickness
of 4 mm was present. Furthermore, it is important that all
the structures related to knee joint are imaged. Superiorly,
distal aspect of quadriceps tendon and suprapatellar joint
recess should be included while scanning. Suprapatellar
joint recess can have a number of conditions.” There are
high chances to miss pathology in these areas if notimages.
These were included in all patients for coronal and sagittal
planes, however, missed in axial plane for 14 MRI performed
in our department. The second audit, done 6 months later,
showed 100% compliance with the standards set. The main
factor for compliance improvement was guidance to the
technicians about correct protocol while performing MRI
scans of the knee.

CONCLUSION

For assessment of knee abnormalities, MR1 is the imaging
modality. Proper image acquisition is important for
evaluation of pathology which depends on the proper
technical parameters and adequate anatomical coverage.
To put in nutshell, audit and reaudit done for MR knee
adequacy was helpful to improve the quality and diagnosis
of various knee abnormalities.
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ANNEXURE

Dr. D Y Patil Medical College, Hospital and
Research Centre, Pimpri, Pune
Knee MR Audit Pro forma

Date-

Investigator-

Parameters Plane Yes No

Images in 3-plane Sagittal
Coronal
Axial

Field of view (<16 cm) Sagittal
Coronal
Axial

Superior coverage (suprapatellar joint recess) Sagittal
Coronal
Axial

Inferior coverage (patellar tendon insertion) Sagittal
Coronal
Axial

Slice thickness <4 mm Sagittal
Coronal

Source: ACR (American College of Radiology)
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Abstract

Introduction: Ring-enhancing computed tomography (CT) lesions are those which consist of focal area of hypodensity on plain
CT scan on which contrast administration shows ring-like enhancement. CT scan has largely replaced previous radiological
procedures such as plain roentgenograms, pneumoencephalogram, cerebral angiography, and myelography.

Purpose: The purpose of the study was to determine the various CT morphological characteristics of ring-enhancing lesions
in various intracranial pathological entities.

Materials and Methods: This is a cross-sectional study conducted in the department of radiology in a tertiary care center in
Mangalore, Karnataka, from July 2015 to November 2016. A total of 30 patients were included in this study whose CT scan
showed ring-enhancing lesion or lesions after contrast administration and with a final diagnosis following surgery or complete
cure. The morphological features of the lesions observed were tabulated and analyzed using SPSS software version 16. Various
morphological features are expressed as percentages.

Conclusions: CT morphology characteristics of ring lesion are strongly suggestive of the diagnosis such as tuberculoma,
brain abscess, glioma, metastases, and nerocysticercosis; however, they have to be corroborated by clinical history, laboratory

investigation, and histopathological examination to arrive at a definite diagnosis.

Key words: Computerized tomography, Contrast, Intracranial, Morphology, Ring-enhancing lesion

INTRODUCTION

Ring-enhancing computed tomography (CT) lesions are
those which consist of focal area of hypodensity on plain
CT scan on which contrast administration shows ring-like
enhancement. Central necrosis and peripheral organization
produces ring lesions. The ring may be single or multiple,
small or large, usually uniform, and complete but can
be irregular and in complete. Differential diagnosis of
ring-enhancing lesions includes primary brain tumors,
metastatic brain tumors, abscess, granuloma, resolving
hematoma, brain infarct, multiple sclerosis, and primary
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central nervous system (CNS) lymphoma in patients with
AIDS. The diagnosis of these brain lesions has been
greatly improved by the introduction of CT; patients have
the advantage of imaging the brain parenchyma for the
presence of focal lesions without the use of any invasive
procedures. In the present scenario, CT has become
principal diagnostic test in establishing the diagnosis of
brain pathology, especially abscess by virtue of its accuracy,
reliability, safety, and wide availability in determining the
location and size of each lesion.!"

This study was conducted with the objective to determine
the CT morphological characteristics of ring-enhancing
lesions in various intracranial pathological entities in
patients presenting with CNS symptoms.

MATERIALS AND METHODS

A cross-sectional study was conducted in a tertiary care
center in Mangalore, Karnataka, during the time period
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of July 2015-November 2016. The study population was
patients whose CT scan showed ring-enhancing lesion or
lesions after contrast administration.

Study Subjects

Patients with intracranial ring-enhancing lesions in
contrast CT scans after informed consent (from patients/
bystanders), in whom a final diagnosis was reached either
by surgery, biopsy, or from total healing response to
antituberculous or cysticidal drugs or steroid therapy, were
included in the study, while patients in whom contrast
could not be administrated were excluded from the study.

Study Tool
*  Whole-body CT scanner — Spiral CT (512 X 512
matrix)

e Contrast media — non-ionic contrast media

e IV cannula and syringes 5 ml, 10 ml, and 20 ml

*  Emergency drugs such as inj. avil, hydrocortison,
adrenaline, etc.

Technique of Examination (CT)

The usual CT examination was done by scanning the
head in a series of axial slices at 10-15 degrees to the
Reid’s baseline in all patients with 5 mm thick slices in
infratentorium and 8—10 mm thick slices in supratentorium.
Occasionally, however, additional slices and intermediate
slices were also scanned. Both plain and contrast-enhanced
scans were done. Contrast enhancement was achieved
by giving bolus injection of non-ionic contrast media
intravenously.

Methodology

In this study, pre-operative neuroradiological examinations
were performed on all patients. As a rule, all patients (with
CNS symptoms) underwent a diagnostic CT scan (plain and
after contrast medium administration). All these patients
also underwent complete hemogram, ESR, chest X-ray, and
routine urine analysis. Patients underwent further relevant

tests such as Mantoux test, electroencephalography,
abdominal ultrasound, and CT scan for reaching a definite
final diagnosis.

Statistical Analysis

The observations made were tabulated and analyzed using
SPSS software version 16. Various morphological features
are expressed as percentages.

RESULTS

A total of 30 patients were included in this study whose CT
scan showed ring-enhancing lesion or lesions after contrast

administration. In this study, 43 lesions were detected in
the CT films of the selected 30 study subjects.

Out of the 30 study subjects, 21 (70%) were male and
9 (30%) were female. In this study, maximum patients
belonged to the age group of 11-20 years (26%). All age
groups showed the male preponderance for all lesions

[Table 1].

Most commonly diagnosed lesions in this study were
metastases (8 cases) followed by tuberculoma and gliomas
(7 cases each). Abscesses were diagnosed in 6 cases.
Neurocysticercosis was least common (only 2 cases) in
this study. All metastatic lesions (8 cases) showed multiple
rings and all cysticercal (2 cases) lesions were as single
ring. Majority of gliomas (6 cases) were single lesion.
Single tubercular lesions (6 cases) were more than multiple
(1 case). However, abscesses (single-3, multiple-3) were
evenly distributed.

Based on the size of the lesion, most of the lesions (24)
were <10 mm at the time of investigation. Five tubercular
lesions were <10 mm and three were more than 10 mm. Six
abscesses were <10 mm and three were more than 10 mm.
Most of the gliomas were more than 10 mm at the time

Table 1: Distribution of intracranial lesion (diagnosis, n=30) according to age and sex of the study subjects

Age Sex Tuberculoma (7) Abscess (6) Glioma (7) Metastases (8) Cysticercosis (2)
<10 (1) Male 1 - - - -
Female - - - - -
11-20 (8) Male 2 1 - - 1
Female 2 1 1 - -
21-30 (3) Male 1 2 - - -
Female - - - - -
31-40 (5) Male 1 2 2 - -
Female - - - - -
41-50 (6) Male - - 1 2 -
Female - 1 1 1
51-60 (4) Male - - - 2 -
Female - - 1 1 -
>60 (3) Male - - 1 2 -
Female - - - - -
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of diagnosis and only 2 lesions were 5—10 mm size. Nine
metastatic lesions were <10 mm and 7 lesions were more
than 10 mm. All cysticercal lesions were 5-10 mm of size.

On analyzing the lobes where the lesions were present,
38 lesions were located in the cerebral hemispheres and 5
lesions were in the cerebellum. Frontal and parietal lobes
were most commonly involved (14 lesions each) followed
by temporal (7 lesions); occipital lobe involvement was
least common (3 lesions). Tubercular lesions were most
common in parietal lobe (4 lesions). Abscesses frequently
involved frontal (4 lesions) and parietal (3 lesions) lobes.
Gliomas were distributed in frontal (2 lesions), temporal
(3 lesions), and parietal (2 lesions) lobes, and in one case,
it was in cerebellum. Majority of metastatic lesions (10)
were in frontal and parietal lobes and 3 lesions were in the
cerebellum. All cysticercal lesions were in frontal lobes.

In this study, lesions/rings occurred more frequently in
subcortical (46.51%) location followed by corticomedullary
junction (37.20%) and only 7 lesions were located in the
cortex. Tubercular lesions mainly in subcortical in location
(4) and 2 lesions each were in cortical and corticomedullary
in location. Abscesses mostly (8) involved subcortical (4)
and corticomedullary (4) area. Most of the gliomas (6)
were in subcortical location. In metastases, subcortical area
was involved in 6 lesions and corticomedullary junction
was involved in 7 lesions. Only in 3 cases, cortex alone was

involved. All cysticercal lesions involved corticomedullary
junction. The CT characteristics of tuberculoma, abscess,

glioma, metastases, and neurocysticercosis are given in
Table 2.

DISCUSSION

Brain Abscess

In our study, males (5) were predominant. In the literature
also, brain abscess is more common in males than females.
All the patients in our study were below 40 years of age. It
is in accordance with the literature.™” Half of the patients
in this study had single lesion. However, in the literature, the
incidence of single lesion is more than multiple lesions.”!
The CT appearance of abscess varies according to the stage
of disease. Various reports correlate CT findings differently
either after surgery or autopsy.*!

Gliomas

However, Whelan and Hilal reported that ring enhancement
is not synonymous with a well-formed capsule.l’)
Glioblastoma is the most common primary malignant tumor
of brain. Ring enhancement after contrast enhancement is
a characteristic of malignant gliomas.”® In our study also,
all glioblastomas showed ring enhancement. All patients
were above 40 years with slight male predominance
(M: F=3:2). In our study, 80% of lesions were located in
the supratentorial compartment. In our study, most of

Table 2: Computed tomography characteristics of the intracranial lesions (subjects=30 and total

lesions=43) studied

Location (total) Features Tuberculoma, n (%) Abscess, n (%) Glioma, n (%) Metastases, n (%) Cysticercosis, n (%)
Wall enhancement  Regular (12) 3(37.5) 3(33.3) 1(25) 4 (25) 1
Irregular (31) 5 (62.5) 6 (66.6) 7 (87.5) 12 (75) 1
Surrounding edema Mild (10) 2 (28.5) 2(22.2) 2 (25) 2 (12.5) 2
Moderate (14) 4(57.1) 3(33.3) 3 (37.5) 4 (25) Nil
Severe (6) 1(14.2) 1(11.1) 2 (25) 2 (12.5) Nil
Outline Well defined (13) 3(37.5) 5 (55.5) 1(12.5) 3(18.7) 1(50)
Il defined (30) 5 (62.5) 4 (44.4) 7 (87.5) 13 (81.25) 1(50)
Wall thickness Thin (15) 3(37.5) 4 (44.4) 2 (25) 5(31.25) 1(50)
Thick (28) 5 (62.5) 5 (55.5) 6 (75) 11 (68.75) 1(50)
Mass effect Present (23) 5(71.5) 4 (44.4) 7 (87.5) 6 (87.5) 1(50)
Absent (7) 2 (28.5) 2(22.2) Nil 2(12.5) 1(50)
Side of lesion Right (10) 3(37.5) 2(22.2) 3(37.5) 2(12.5) Nil
Left (13) 3(37.5) 4 (44.4) 4 (50) Nil 2 (100)
Bilateral (7) 1(12.5) Nil Nil 6 (87.5) Nil
Midline shift Present (15) 1(14.3) 3 (50) 6 (75) 5(81.25) Nil
Absent (15) 6 (85.7) 3 (50) 1(12.5) 3(18.75) 2 (100)
Density Isodense (10) 4 (50) 1(11.1) 1(12.5) 4 (25) Nil
Hypodense (21) 2 (25) 7(77.7) 4 (50) 6 (37.5) 2 (100)
Hyperdense (12) 2 (25) 1(11.1) 3(37.5) 6 (37.5) Nil
Associated findings  Nodular (3) Nil Nil 1(12.5) 2 (12.5) Nil
Hydrocephalus (7) 1(14.3) Nil 3(12.5) 3(18.75) Nil
Hemorrhage (2) Nil Nil 1(12.5) 1(6.25) Nil
Calcification (1) 1(14.3) Nil Nil Nil Nil
Cyst (4) Nil Nil 2 (25) 1(6.25) 1(50)
Enhancement Homogenous (17) 3(37.5) 4 (44 .4) 2 (25) 6 (37.5) 2 (100)
Heterogenous (26) 5 (62.5) 5 (55.5) 6 (75) 10 (62.5) Nil
37
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the lesions (60%) were of mixed density. These findings
agree with the result of Steinhoff who reported that mixed
attenuation was the most frequent presentation with 38.5
to 65.3% incidence.”) There was no associated calcification
in gliomas in this study.

Tuberculoma

In our study, there was predominance of lesion in the
male (M:F=5:2, 71%:29%). All the cases were under
40 years. According to the studies in India, approximately
20% of intracranial tumors are tuberculoma, more than
half occurring in children and 75% below the age of
25 years.'""" Most of the lesions (4) wete located in the
parietal lobe in our study and it was solitary in 3 cases. Itis
reported that most common site of involvement is cerebral
hemispheres and basal ganglion and these are usually
solitary however multiple lesions can occur in 10 — 35% of
cases.I'” Considering the number of lesions, Bhargava and
Tendon report an incidence of multiple lesions in 55% of
cases!"’ while Weisberg ¢7 a/. have reported solitary lesions
in about 66% of cases.""

Our study showed that 50% of lesions were isodense,
similar results were reported by Welcham (71.4%).1" In our
series, majority of cases showed irregular wall enhancement
(5), ill-defined outline (5), thick wall (5), and heterogeneous
enhancement (5). A study by Welchman reported 1.6%
incidence of calcification in intracranial tuberculomas.!"!

Neurocysticercosis

There was 1 male (12 years) and 1 female patient (45 years)
in this study. In the study by Morgado ¢ a/., there was no
sex predilection in adults, whereas in children, M:F ratio
was 1:2. In all our cases, lesions were situated in the
supratentorial compartment involving the corticomedullary
junction. Almeida-Pinto e a/. have also reported a similar
distribution of disease."”

One lesion showed regular enhancement, well-defined
outline thin wall and other lesions showed irregular
wall enhancement and thick wall. Both the lesions were
parenchymal. According to Carbajal ¢ a/., CT showed
ring-like enhancement in some stages of the disease and
all were parenchymal.l'¥

Metastases

CT 1s a safe investigative tool for the diagnosis of brain
metastases in patients with malignant tumors. In our study,
all the patients were above 40 years, metastatic lesions were
motre common in males than females (3:1). Same results
wete reported by Simionescu.["”

All eight patients showed multiple lesions. Seven lesions
were more than 10 mm size. On non-enhanced CT scan,

6 lesions were hypodense and hyperdense respectively
and 4 lesions were isodense. In the literature also, these
lesions are iso or hyperdense.?"! In this study, 2 lesions
showed nodule and 1 lesion showed hemorrhage and cyst,
respectively, and patients had associated hydrocephalus.
Deck ez al. studied 1100 patients with CT scan, of which
57 showed evidence of intracranial metastases and 14
showed evidence of hydrocephalus.? In our study, we did
not encounter any calcification similar to other studies.”**!
All 8 patients (100%) showed cerebral edema in our study.
Potts et al. reported approximately 90% of lesions showed
marked necrosis. Surrounding edema was usually moderate
ot marked.*!

CONCLUSIONS

In this study, the most common etiology for ring-enhancing
CT lesions are metastases (26.6%0) followed by tuberculoma
(23.3%) and glioma (23.3%), abscess accounted for 20.2%
and neurocysticercosis accounted for 6.6% of lesions.

Considering the CT characteristics of tuberculoma, 62.5%
of lesions were <10 mm in size. Single lesions were
more than multiple. About 50% of lesions were seen in
parietal region. About 62.5% of lesions showed irregular
wall enhancement, ill-defined outline, thick wall, and
heterogeneous enhancement on contrast. All abscesses
were present below 40 years. About 66.6% of lesions
were <10 mm and single cases were more than multiple.
Lesions mostly involved subcortical and corticomedullary
(44.4%) regions, 66.6% of lesions showed irregular
wall enhancement, 55.5% of lesions had well-defined
outline, 44.4% had thin wall, and 55% of lesions showed
heterogeneous contrast enhancement. Majority (75%) of
gliomas were more than 10 mm and single lesions were
more than multiple, 75% of lesions involved subcortical
region, 87.5% of lesions showed irregular wall enhancement
with ill-defined outline, and 75% of lesions showed
heterogeneous enhancement. In this study, metastases were
diagnosed after 40 years. All cases showed multiple lesions,
62.5% of lesions involved the frontal and parietal regions,
43.5% were in corticomedullary junction, 75% of lesions
showed irregular wall enhancement, 68.75% of lesions
showed thick wall, and 62.5% showed heterogeneous
enhancement. In the two cases of neurocysticercosis, both
the lesions were single, located in frontal lobe and involved
corticomedullary junction. All lesions were <10 mm in
size, showed homogenous enhancement. One case was
cystic in nature.

Hence, it is clear from this study that CT scan is useful in
detecting multiplicity of lesions, mass effect on surrounding
brain structures, and hydrocephalus. We conclude that
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CT morphology characteristic of ring lesion is strongly
suggestive of the diagnosis; however, they have to be
corroborated by clinical history, laboratory investigation,
and histopathological examination to arrive at a definite
diagnosis.
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Abstract

Aim: The aim of the study was to evaluate the comparative effect of Ornigreat gel and Hexigel as a local drug delivery system
in association with scaling and root planing (SRP) in patients with chronic periodontitis.

Materials and Methods: A double-blind trial was conducted to test the comparative efficacy of the two commercially available
Ornigreat gel and Hexigel at Indira Gandhi Govt. Dental College and Hospital, Jammu. These indices were recorded at baseline
(“0 day”), 15" day, 30" day, 60" day, and 90" day in 40 sites, >4 mm pockets in 11 patients among which 20 sites received
Ornigreat gel and other 20 sites receive Hexigel following SRP were compared.

Results: The results of the study showed that the combination of SRP and Ornigreat gel therapy was more effective in reducing
the mean values of gingival index and sulcus bleeding index though not statistically significant, but the values of plaque index
showed statistical significance on the 60" day and 90" day, and the probing pocket depths showed statistically significant
difference from the 15" day to the 90" day at P < 0.05 in comparison with Hexigel.

Conclusion: The Ornigreat gel could be an efficient local drug delivery system when used in adjunct to SRP in comparison
with Hexigel.

Key words: Gingival sulcus, Hexidine, Local drug delivery, Ornidazole

INTRODUCTION

Periodontitis is the most common type of periodontal
disease, which results from extension of the inflammatory
process started in the gingiva with progression to the
supporting structures of the tooth in the presence of
modifying/risk factors.!"
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It has been very well documented that microorganisms play
an important role in the etiology of periodontal diseases,
and specific organisms are responsible for specific disease
processes.”) The use of chemotherapy as an adjunct in
the treatment of periodontitis has received considerable
attention during the past decade.”!

Scaling and root planing (SRP) may fail to eliminate the
bacteria because of their location within the gingival
tissues or in tooth structures inaccessible to periodontal
instruments.!

The various measures, which are employed for plaque
control, include chemical and mechanical aids such as
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mouthwashes, toothbrushes, dentifrices, interdental
cleaning aids, and oral irrigation devices."!

It has been noted that long-term regimens of various
chemotherapeutic agents and systemic drugs are not
advisable because of the possible development of resistant
bacterial strains and it also causes common side effects such
as gastrointestinal problems, hypersensitivity reactions,
drug eruptions, and superinfections.!*

Hence, local drug delivery systems have been explored as
an alternative means of bypassing systemic complications
and delivering the drug only at the specific diseased site.

Longer antimicrobial duration, therefore, requires systems
to establish drug reservoirs in the periodontal pockets
able to release active medication in sufficient quantities
to counteract the expected continuous loss overtime
affected by the flow of crevicular fluid. Goodson!” pointed
out that pharmacological agent to be effective iz vivo
must reach its site of action and be maintained there at
a sufficient concentration long enough for the intended
pharmacological effect to occur. These three criteria (site,
concentration, and time) are strictly correlated.

Local drug delivery devices or control release devices for
periodontal applications are mostly based on diffusion
of the drug across a membrane as the release controlling
feature. They are of different types such as reservoir
devices (membrane diffusion system), monolithic devices,
gels, and hybrids. The mechanism of drug release may be
either by pure diffusion, chemical reaction, counter-current
diffusion, and externally imposed controls.”!

It has also been observed that irrigation for longer periods
of time with more concentrated solution resulted in higher
levels of tetracycline substantivity.”

However, solid devices showed more sustained drug
release with an accompanying prolonged alteration of
subgingival microflora and improvement in clinical status,
but unfortunately, solid drug delivery systems require
clinician to both places and then remove the devices at
the end of therapy.t’

Various chemotherapeutic agents, including tetracycline,
minocycline, doxycycline, metronidazole, ornidazole, and
chlorhexidine, are available for local application. They come
in the form of gels, paste, films, strips, and fibers.

Nitroimidazole compound is one such agent that acts by
inhibiting DNA synthesis. It works on the principle that
inactive form passively diffuses into cell where it is activated
by chemical reduction. The nitro group gets reduced to anion

radicals which causes oxidation of DNA, leading to strand
breakage and cell death. Hence, it has both antimicrobial and
mutagenic effect. This effect is primatily seen on obligate
Gram-negative anaerobes such as Porphyromonas gingivalis,
Prevotella intermedia, Fusobacterium, selenomonas sputigina,
and Bacteroides forsythus and the Grampositive anaerobes
such as Peptostreptococcus and Campylobacter rectus which are
implicated in periodontal disease.”

The present study was conducted to evaluate the
comparative effect of Ornigreat gel and Hexigel as a local
drug delivery system in association with SRP in patients
with chronic periodontitis.

MATERIALS AND METHODS

Case Selection

A total number of 40 sites in 11 cases both males and
females in nearly equal numbers with chronic periodontitis
visiting the Department of Periodontics, Indira Gandhi
Govt. Dental College, Jammu, were selected for the study.

Inclusion criteria were as follows: A 30—60-year-old
individual and in good health with no history of diabetes,
rheumatic fever, blood dyscrasias, and immunologic
anomalies; selected patients should show negative response
to the allergic test against tetracycline antibiotic; no
periodontal therapy within the previous 6 months; the
selected site (sextant) should have at least three teeth with
two sites having periodontal probing depth of 4 mm or
more; both single and multirooted teeth. Exclusion criteria
were as follows: Exposure to antibiotics within the previous
6 months; long-term exposure to anti-inflammatory
medications or known hypersensitivity to antibiotics;
female patients were excluded if they were pregnant or
anticipated becoming pregnant during the course of the
experiment; and active lactating mothers.

Material Used
Ornigreat was procured from humankind representative,
Jammu, and placebo was made in Govt. Pharmacy.

Composition

Ornigreat — Chlorhexidine gluconate 0.25%
W/W+Ornidazole 1 %W /W

Placebo (Chlorhexidine gel 0.25%) — the variant being
without Ornidazole.

The stock solution of chlorhexidine gluconate (20% w/w)
was subsequently added into the polymer solution to
obtain chlorhexidine final concentration of 0.25% w/w.
The physical properties of the gels (color, homogeneity,
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Figure 2: Tip of cannula extrudes as the gel is being placed

and taste) were observed. The pH values of the gels were
measured. The sol-gel transition was observed at 4°C
and 28°C. The viscosity response to temperatutre was
investigated at various temperatures (20-50°C) using a
viscometer (Remi Lab, Mumbai).

Placement of placebo gel using 24 gauge cannula:

Methods

After the subject selection, all patients were appraised of
possible risk, discomfort, and inconvenience associated
with the study. A written informed consent was taken from
the patients who were to be a part of the study. Patients
were advised to continue their present routine of oral
hygiene maintenance and no special instructions were given.
A total of 40 sites were included for the study. Therapy was
divided into two groups, namely, Group A: 20 sites treated
with SRP and polishing and then Ornigreat gel was placed
in these sites. Group B: Other 20 sites are also treated with
SRP and polishing and then placebo gel was placed in these
sites. SRP was accomplished with ultrasonic and hand

Figure 3: Gel filled up to the margin of the sulcus

Figure 4: Thin layer of gel formed after the gel is dried

instruments. Teeth not selected for the experiment were
treated with SRP only. A single investigator performed all
treatment and clinical measurements. Clinical parameters
such as plaque index (Turesky, Gilmore, and Glickman
Modified Quigley-Hein index), gingival index (Ramfjord
index), probing pocket depth (measurement is done by
UNC 15 probe), and sulcus bleeding index (Muhlemann
and Son, 1971) were recorded at baseline (“0 day” 0),
15™ day, 30" day, 60" day, and 90™ day in 40 sites, 20 received
Ornigreat gel and other 20 received placebo gel following
SRP and comparison was made between these two groups.
The obtained data were tabulated and statistical analysis
was applied using t-test and Chi-square test.

RESULTS

Plaque Index

The mean values were not statistically significant between
the two groups (P > 0.05) at baseline (0), 15" day, and
30™ day, but there was a statistically significant difference
between the groups (P < 0.05) at 60™ and 90™ days
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[Table 1]. Sulcus bleeding index and gingival index: Mean  significant between the groups (P > 0.05) at baseline
values were not statistically significant throughout the (0 day), but it was statistically significant between the
study period between these two groups [Tables 2 and 3].  groups (P < 0.05) at the 15" day, 30" day, 60™ day, and
Probing pocket depth: The mean value was not statistically 90" day [Table 4 and Figures 1-4].

Table 1: Mean plaque index at each visit among the study group

Study group Visit (days) Number of observation Mean Standard deviation Minimum Maximum

Group A 0 20 2.77 1.05 1.10 5.00
15 20 1.75 0.58 1.10 3.20
30 20 1.95 0.54 1.30 3.70
60 20 2.00 0.41 1.00 2.50
90 20 2.21 0.75 1.00 3.20

Group B 0 20 3.10 0.88 1.50 5.00
15 20 1.97 0.53 1.10 3.00
30 20 2.10 0.35 1.30 2.70
60 20 2.34 0.41 1.70 3.40
90 20 2.8 0.43 1.80 3.40

Table 2: Mean sulcus bleeding index at each visit among the study group

Study group Visit (days) Number of observation Mean Standard deviation Minimum Maximum

Group A 0 20 0.58 0.44 0.08 1.60
15 20 0.43 0.36 0.02 1.40
30 20 0.41 0.40 0.00 1.40
60 20 0.44 0.39 0.10 1.50
90 20 0.47 0.39 0.07 1.50

Group B 0 20 0.89 0.68 0.00 2.30
15 20 0.64 0.35 0.20 1.50
30 20 0.70 0.56 0.00 2.10
60 20 0.71 0.58 0.00 2.10
90 20 0.74 0.63 0.00 2.20

Table 3: Mean gingival index at each visit among the study group

Study group Visit (days) Number of observation Mean Standard deviation Minimum Maximum

Group A 0 20 1.41 0.23 1.10 1.80
15 20 1.17 0.14 1.00 1.50
30 20 1.19 0.21 1.00 1.70
60 20 1.25 0.22 1.00 1.70
90 20 1.32 0.19 1.10 1.70

Group B 0 20 1.41 0.24 1.00 2.00
15 20 1.21 0.22 1.00 1.70
30 20 1.29 0.31 1.00 2.00
60 20 1.32 0.25 1.00 1.80
90 20 1.36 0.28 1.00 2.00

Table 4: Mean probing pocket depth at each visit among the study group

Study group Visit (days) Number of observation Mean Standard deviation Minimum Maximum

Group A 0 20 4.34 0.25 4.00 4.90
15 20 3.42 0.38 2.80 4.30
30 20 3.50 0.37 2.80 4.10
60 20 3.80 0.30 2.90 4.20
90 20 3.94 0.24 3.50 4.40

Group B 0 20 4.32 0.19 4.00 4.60
15 20 3.92 0.51 2.60 4.70
30 20 3.94 0.59 2.70 4.80
60 20 4.25 0.53 2.70 4.80
90 20 4.35 0.38 3.30 4.50
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DISCUSSION

The pathogenic specificity in certain types of periodontitis
has led to treatment strategies, which are primarily aimed
at suppression or elimination of specific periodontal
pathogens. These therapeutic rationales may rely heavily
on systemic or local administration of antimicrobial
agents following conventional SRP. Antimicrobials used
in conjunction with periodontal debridement will provide
more effective and predictable clinical results.[! An
important site for antibacterial drug delivery would seem
to be from within the periodontal pocket, where local
concentrations at the disease site can be established and
maintained at any desired level for any duration.”

Traditional therapy for periodontal disease includes
mechanical SRP, which removes the deposits from the
tooth surface and shifts the pathogenic microbiota to one
compatible with periodontal health.!'""l However, the
pocket anatomy is a significant limiting factor in mechanical
access, and sufficient reduction of the bacterial load is
difficult to achieve." An increased interest in antibiotic
therapy as an adjunct to standard periodontal treatment
regime began in the late 1970s with the realization that
certain bacteria are frequently associated with the disease
process. Thus, emerging evidence of bacterial specificity
in certain types of periodontitis has led to treatment
strategies, which are primarily aimed at suppression or
elimination of specific periodontal pathogens. These
therapeutic rationales rely heavily on systemic or local
administration of antimicrobial agents. Since the use of
systemic antibiotics is associated with some disadvantages
such as inability of systemic drugs to achieve high gingival
crevicular fluid concentration,™ an increased risk of
adverse drug reactions,!'® increased selection of multiple
antibioticresistant microorganisms,!'”! and uncertain
patient compliance," the local administration of drugs is
recommended.

Ornidazole specifically acts on Gram-negative
anaerobic, facultative bacteria which are responsible
for periodontal disease. Ornidazole requires a very
low minimum inhibitory concentration to inhibit the
growth of periodontal pathogens as compared to that of
metronidazole. The antimicrobial activity of ornidazole
has been proposed due to the reduction of nitro group
to a more reactive amine that attacks microbial DNA,
inhibiting further synthesis and causing degradation of
existing DNA.["21

This present study shows better improvement in clinical
parameters at test sites where treatment with ornidazole
along with scaling was performed in comparison with
chlorhexidine gel.

As home care regime, the use of antimicrobial agent
proves as a useful mode of initial periodontal therapy
and could prevent the need of a surgical phase in such
patients. Further studies are needed to investigate its use
in persistent periodontitis.

CONCLUSION

Hence, it can be concluded that the topical application of
ornidazole gel was better than chlorhexidine gel alone and
can give desired beneficiary effect.
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Abstract

Background and Objectives: Non-stress test (NST) is one of the most widely used primary tests for the assessment of fetal
well-being. It is a graphical recording of fetal heart activity and uterine contractions simultaneously and continuously when
uterus is quiescent with fetal movements. It has been incorporated into biophysical profile system. It is simple, inexpensive,
non-invasive, easily performed, and interpreted. Hence, it can be used to screen a large population as an outpatient department
procedure. This study was done to observe the efficacy and diagnostic value of NST for antenatal surveillance and comparison
of test results with mode of delivery and adverse perinatal outcome.

Materials and Methods: A total of 100 high-risk (HR) pregnant women (study group — selected based on inclusion and exclusion
criteria) and 100 low-risk (LR) pregnant women (control group) were randomly enrolled into study and followed up with NST
from 32 weeks of gestation and repeated at appropriate intervals in cases of the HR group.

Results: In the LR group, there was an increased incidence of intrapartum fetal death (IPFD), meconium-stained amniotic fluid
(MSAF), and decreased liquor quantity in non-reactive (NR) subgroup compared to reactive NST (R-NST) subgroup. However,
in the HR group, NR-NST was associated with significantly increased incidence of decreased liquor quantity, low Apgar score
at 5 min of birth, and perinatal mortality compared to the R-NST subgroup. Although the statistical incidence of IPFD was not
significant in the NR-NST subgroup compared to R-NST, it appeared clinically significant. MSAF incidence was not significant
in these two NST result subgroups. Sensitivity, specificity, and negative predictive value of NST in the LR group were 100%,
81.8%, and 100%, respectively; likewise, in the HR group, they are 75%, 78.1%, and 98.7%, respectively, for perinatal mortality.

Conclusion: NST is a valuable screening test for detecting fetal compromise in both HR and LR fetuses that may have a
poor perinatal outcome. Predictive value of NST for perinatal mortality was higher in the LR group compared to the HR group
though statistically was not significant.

Key words: Antenatal surveillance, Apgar score, Biophysical profile, Decreased liquor quantity, High-risk pregnancy,
Intrapartum fetal death, Meconium-stained amniotic fluid, Non-stress test, Perinatal mortality

INTRODUCTION

Advances in the perinatal care in the past 30 years have
resulted in a dramatic decrease in perinatal mortality. These
advances include improvements in the fetal surveillance
techniques and technologic aspects of neonatal intensive care.
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With the introduction of electronic fetal heart rate
(FHR) monitoring, ultrasound and most recently, the
computerized fetal assessment, more specific and direct
examination of the fetus has become a reality.

Modern-day investigations for monitoring fetal health and
well-being (biophysical assessment) such as electronic FHR
monitoring (non-stress test [NST] and contraction stress
test [CST]), biophysical profile (BPP), and color Doppler
help to identify the high-risk fetus and to adopt preventive
measutes to forestall an adverse perinatal outcome.!"

The primary purpose of biophysical monitoring is to detect
fetal hypoxia and acidosis, which are the common causes
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of fetal death. Hence, monitoring and initiating timely
interventions are essential.

Increasingly sophisticated, non-invasive diagnostic
instruments have made the intrauterine environment more
accessible to the physician.

The early identification of the fetus at risk of preventable
morbidity or mortality from uteroplacental insufficiency
due to maternal risk factors, placental disorders, or fetal
diseases has become a major goal of perinatal medicine.

In the mid-1970s, numerous authors noted the correlation
between fetal well-being and accelerations of heart rate in
response to fetal movements. Since then, antepartum FHR
testing (AFHRT) has been and remains the primary mode
of evaluating fetal status such as NST and CST.”

NST is a graphical recording of fetal heart activity and
uterine contractions simultaneously in labor. It can also
be recorded when uterus is quiescent along with fetal
movements recording.

Simplistically, the NST is primarily a test of fetal condition
and it differs from the CST, which is a test of uteroplacental
function.”! Itis one of the most widely used primary testing
methods for the assessment of fetal well-being and has
also been incorporated into BPP system. It is not only
simple and inexpensive but it is also non-invasive and easily
performed and interpreted. It consumes less time and has
no contraindications for testing. More importantly, it can
be used to screen a large population quickly and can be
performed by trained paramedical staff.

In this study, the effectiveness and the role of NST have
been evaluated for assessing the perinatal outcome of
fetuses in high-risk (HR) pregnancies.”

Objectives

The objectives of the study were as follows:

1 To evaluate the efficacy and diagnostic value of NST
for antenatal surveillance in HR and low-risk (LR) cases

2. To compare the perinatal outcome with the test results.

MATERIALS AND METHODS

This prospective study was undertaken in M.N.R Medical
College and Hospital, Sangareddy, Medak district from
October 2011 to September 2013. Women with HR
pregnancies were randomly enrolled into the study and
followed up with NST from 32 weeks of gestation and
repeated at appropriate intervals. A total of 100 HR patients
(study group) and 100 LR patients (control group) were
studied.

Inclusion criteria for selecting the study group were as

follows:

1. Patients of all age groups

2. Singleton, non-anomalous pregnancies of 32 weeks or
more weeks of gestation

3. Only NST performed within 7 days before delivery
will be considered for the fetal outcome

4. Patients with clinically suspected or diagnosed cases of
intrauterine growth restriction (IUGR), pre-eclampsia,
chronic hypertension, diabetes mellitus, previous fetal
demise, decreased fetal movements, severe anemia,
third trimester bleeding, post-dated pregnancy,
rhesus isoimmunization, premature rupture of the
membranes, and advanced maternal age (>35 years)
are included in the study.

The exclusion criteria for the study group include:

1. Sedative usage in the mother 24 h before testing

2. Major congenital anomaly of the fetus detected by
routine antenatal ultrasound scanning

The patients were divided into study group of HR
pregnancies and control group of LR pregnancies which
did not have the above conditions. NST was used for
their surveillance from 32 weeks of gestation. NST was
recorded weekly, biweekly, on alternate days, or even daily
basis depending on HR factors and was followed up. NST
was recorded weekly in the LR group. The patient was
placed in the left lateral recumbent position with a pillow
under the hips to displace the weight of the uterus away
from inferior vena cava. The patient’s blood pressure
and pulse rate were recorded every 10 min during the
procedure.

The cardiotocographic equipment of BPL fetal monitor
model FM 9533 was applied to the maternal abdomen and
patient was instructed to push the event marker button
every time she felt fetal movement.

An ultrasound transducer placed on the maternal abdomen
was used to direct an ultrasonic beam toward the fetal
heart. The transducers detect Doppler shifted frequency
changes in echoes created by moving cardiac structures.
An autocorrelation process is used to determine the time
interval between successive cardiac cycles.

When the sound waves strike an object, they bounce back
creating an echo. The monitor also makes use of another
characteristic of sound called the Doppler principle which
states that echoes reflected by the moving objects, differ
from those reflected by the non-moving objects. This
allows the monitor to recognize echoes from the fetal heart
because of the heart’s beating motion.
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The monitor also uses this beating motion to compute
the FHR. This is why the transducers must be properly
positioned and use of ultrasonic coupling gel to send the
sound waves toward the fetal heart to receive its echoes.
The raw Doppler signals are processed with on board
autocorrelation algorithms to yield trains of FHR intervals
that generate a baseline rate.

External tocodynamometer device registers uterine
activity by detecting the changes in the surface abdominal
wall tension. These signals have been correlated with
actual intrauterine pressure readings. Maternal conditions
that distort abdominal contours (e.g., Marked obesity)
decrease the ability of tocodynamometer to record uterine
contractions. The paper that is used for recording is heat
sensitive and consists of two panels. The upper panel shows
FHR and the lower panel shows uterine activity.

The simultaneous recording was traced for 10 min and
if there was no acceleration meeting the required criteria,
vibroacoustic stimulus was given with an artificial larynx
of approximately 80 Hz and 82 db for 1-3 s. The NST
was recorded for 20 min and extended up to 40 min for
the non-reactive (NR) traces.

The NSTs were classified into three groups based on the

presence or absence of at least two FHR accelerations of

15 bpm lasting for 15 s in a 20 min reading into

1. Reactive or normal test

2. NR or abnormal test

3. Suspicious or equivocal test — In these cases, NST was
done with vibroacoustic stimulation and extended to 40
min and the results were further classified as reactive
or normal and NR or abnormal test based on the
reactivity criteria.

One notable update in the ACOG guidelines (2008)
is the three-tier classification system for FHR tracings
(printouts of the FHR). Category 1 — FHR tracings are
considered normal and no specific action is required.
Category 2 — tracings are considered indeterminate. This
category requires evaluation and surveillance and possibly
other tests to ensure fetal well-being. Category 3 — tracings
are considered abnormal and require prompt evaluation,
according to ACOG. An abnormal FHR reading may
require providing oxygen to the pregnant woman, changing
the woman’s position, discontinuing labor stimulation, or
treating maternal hypotension, among other things. If
the tracings do not return to normal, the fetus should be
delivered.

The patients were then followed up till delivery/termination
of pregnancy and the different variables of the perinatal
outcome were noted. At the time of delivery, the following

data variables were collected such as perinatal mortality, fetal

distress duting labor, and 5 min Apgar score. The end points

used to judge the perinatal outcome include the following:

1. Perinatal death —intrapartum, immediate postpartum,
or within the first 28 days of life

2. Fetal distress during labor — defined as an abnormal
FHR (FHR <100 or >160) occurring during labor

3. A5 min Apgar score of <7—judged by an independent
observer — a pediatrician. A 5 min Apgar score of
<7 was considered as abnormal. Such newborn was
immediately transferred to neonatal care unit

4. Meconium-stained amniotic fluid: The color of liquor
during the labor was looked for and meconium staining
of the liquor was noted

5. Decreased liquor quantity: The reduction in the
amount of liquor appropriate for gestational age as
noted by routine antenatal ultrasound examination
and/or observed clinically duting delivery

6. Cord factor — Any nuchal cords or cord presentations
or abnormalities were noted.

Statistical Methods

Data recorded in the study have been subjected to
appropriate statistical analysis. Chi-square test has been
applied for comparison between the distribution of
occurrences. To test the homogeneity of the groups with
respect to the distribution of patients over different classes
of a characteristic of interest, Chi-squate (%) test is carried
out at 5% (x = 0.05) level of significance. If P < 0.05, we
conclude that the groups are heterogeneous and if P> 0.05,
the conclusion is that the groups do not differ significantly,
i.e., they are homogeneous.

RESULTS

This study included 100 HR and 100 LR pregnancies on
whom NST was performed and those tracings were studied.
They have been classified into the reactive and NR test
groups based on the reactivity criteria. All the patients were
followed up and were delivered in our hospital allowing the
perinatal outcome variables to be obtained and analyzed.

The age distribution of patients in the HR and LR groups
is tabulated in Table 1.

There was no statistical difference in the mean age between
the two groups as P > 0.05. Hence, it is insignificant.

Parity distribution of the patients in both the LR and HR
groups is shown in Table 2. Primigravida was observed
more frequently in both the groups.

The patients in the HR and LR groups were classified based
on the NST results into normal/reactive and abnormal/NR
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test result categories. The incidence of abnormal test result
was 24% in the HR group and 19% in the LR group, as
shown in Table 3.

The patients in the LR and HR groups were followed up
for mode of delivery. In the LR group, 33% of the patients
underwent lower segment cesarean sections (LSCS), but in
the HR group, the LSCS rate was as high as 72%.

In the LR group, 23% of cases were induced for labor while
in the HR group, 15% of cases were induced for labor.

In the LR group, 27.2% of cases with reactive NST
(R-NST) underwent LSCS and 57.9% of cases with NR-
NST underwent LSCS.

In the HR group, 71.1% of cases with R-NST underwent
LSCS, whereas 75% of cases with NR-NST underwent LSCS.

In the LR group, out of 33% of cases who underwent LSCS,
33.3% of them had NR-NST and 66.6% of them had R-NST.

Table 1: Age distribution of HR (n=100) and LR
(n=100) pregnancy cases

Age (years) LR group no. (%) HR group no. (%)
18-20 24 (24) 27 (27)
21-25 63 (63) 51(51)
26-30 11 (11) 14 (14)
31-34 2(2) 4 (4)

235 - 4 (4)

HR: High risk, LR: Low risk

Table 2: Parity-specific distribution of low-risk
(n=100) and high-risk (n=100) pregnancy cases

In the HR group, out of 72% of cases who underwent
LSCS, 25% of them had NR-NST and 75% of them had
R-NST [Tables 4-7].

Neonatal Outcome Variables

The perinatal mortality rate and Apgar scores are tabulated
in Table 8 for both the LR and HR groups. There were
five perinatal deaths in all among 200 pregnant women
studied; four of them occurred in the HR group and one
in the LR group.

Among the LR patients, there was no perinatal death
in the reactive test group while there was one in the
NR test group which was statistically insignificant
(P > 0.05). The incidence of low Apgar score was
significantly more in the NR test group compared to
the reactive test group.

The perinatal mortality rate in the HR group was 1.31%
(1/76) in the reactive test group and 12.5% (3/24) in
the NR test group which was statistically insignificant
(P > 0.05). The incidence of low Apgar score was more

Table 5: Distribution of cases in the low-risk and
high-risk groups based on mode of delivery and
non-stress test results

Mode of delivery Low-risk group High-risk group

n=100 (%) n=100 (%)
R (n=81) NR (n=19) R (n=76) NR (n-24)
Vaginal 59 (72.8) 8 (42.1) 22(28.9) 6 (25)
Lower segment 22 (27.2) 11(57.9) 54 (71.1) 18 (75)

cesarean sections

NR: Non-reactive, R: Reactive

Gravida Low-risk group no. (%) High-risk group no. (%)
Primigravida 52 (52) 55 (55)
Multigravida 48 (48) 45 (45)

Table 3: Distribution of cases in low-risk and high-
risk groups based on mode of delivery

Mode of delivery Low-risk High-risk
group no. (%) group no. (%)

Vaginal 67 (67) 28 (28)

Lower segment cesarean sections 33 (33) 72 (72)

Table 6: Distribution of cases in the low-risk and
high-risk groups who underwent LSCS based on
NST results

NST result Low-risk group n=33 (%) High-risk group n=72 (%)
NR 11 (33.3) 18 (25)

R 22 (66.6) 54 (75)

NST: Non-stress test, LSCS: Lower segment cesarean sections, NR: Non-reactive,
R: Reactive

Table 7: Neonatal outcome variables: Perinatal
mortality and Apgar scores observed in the low-
risk and high-risk groups

Table 4: Distribution of cases in the low-risk and
high-risk groups based on induction of labor

Induction Low-risk group High-risk group
n=100 (%) n=100 (%)

Induced 23 15

Not-induced 77 85

Parameter LR group HR group

R (n=81) NR (n=19) Total R (n=76) NR (n=24) Total
Low Apgar 9 4 13 10 9 19
score
Perinatal 0 1 1 1 3 4
mortality

NR: Non-reactive, R: Reactive, HR: High risk, LR: Low risk
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significant in the NR test group compared to the reactive
test group.

The predictive accuracy of NST for perinatal mortality is
tabulated in Table 8. The sensitivity of NST for predicting
perinatal mortality was found to be 75% in the HR group,
while it was 100% in the LR group as there were no
perinatal deaths in the reactive test group among the LR
group. The specificity and negative predictive value (NPV)
for perinatal mortality were 78.1% and 98.7%, respectively,
among high-risk pregnancies. On the other hand, NST was
very specific among LR patients and picked up all the cases
of perinatal deaths making specificity 81.8% and NPV
100% with a false-negative rate of 0%.

To test the equality of predictive accuracy in the HR and
LR groups, Chi-square test was carried out and it did not
show any statistical significance in the predictive values
among the LR and HR groups.

There was no statistically significant difference in predictive
value among the two groups.

DISCUSSION

Among the various antenatal surveillance modalities used
for HR pregnancies such as NST, CST, BPP, modified
BPP, Doppler velocimetry, etc., NST is one of the easiest
tests to perform and cost effective. There are considerable
numbers of clinical literatures that support the use of NST
in the management of HR pregnancies.l""”!

In our study, 24% (24/100) of cases of HR pregnancies
were NR while in the LR group, 19% (19/100) tests were

Table 8: Predictive accuracy of NST for perinatal
mortality

Perinatal mortality =~ Low-risk group (%) High-risk group (%)

Sensitivity 100 75
Specificity 81.8 78.1
PPV 5.26 125
NPV 100 98.7
FP 18.1 21.9
FN 0 25

PPV: Positive predictive value, NPV: Negative predictive value, NST: Non-stress test,
FN: False negative, FP: False positive

NR. The percentage of NR tests in our study is almost
similar to other studies, for example, Nochimson ¢ @/, in
his study, had 23.8% (187/786) NR traces.

Perinatal Mortality

In our study, out of 100 LR cases, there was only one
perinatal death in the NR test group and none in the
reactive test group. While in 100 HR cases, there were
four perinatal deaths of which three were seen in the
NR test group. Hence, the sensitivity of NST in the LR
group was 100% in predicting the perinatal mortality
while the sensitivity in the HR group was 75%. The
specificity and NPV of NST in the HR group for
perinatal mortality in our study are 78.1% and 98.7%,
respectively, while in the LR group, it is as high as
81.8% and 100%, respectively. On the other hand, the
sensitivity and positive predictive value (PPV) are found
to be 75% and 12.5%, respectively, in the HR group and
100% and 5.26% in the LR group.

This shows that a reactive test is an excellent indicator of
a healthy fetus, especially in the LR group.

In our study, perinatal mortality occurred almost 3 times
more frequently with an NR-NST result than with R-NST
resultin the HR group. As outlined in Table 8, fetal distress
during labor was 3 times more likely to occur when fetuses
entered labor with an NR-NST. As shown in Table 9,
Phelan reviewed 3000 tests in 1236 HR pregnancies. He
found a sensitivity and specificity rate of 64% and 81%
for intrapartum fetal death (IPFD), while in our study, the
same was 75% and 78.1%, respectively [Table 9].

False-negative NST

The false positivity and false negativity rates are affected
by the sensitivity and specificity of the test and by the
prevalence of the condition in the tested population. In
our study, the false-negative rate was 25% in the HR group
and 0% in the LR group for perinatal mortality. This false-
negative rate can be as low as 1% in a 228 case study of
Flynn e al. to as high as 49% in Brettchneider ez a/. study
of 246 cases, but generally, it is <5-10%.

While a reactive test very accurately predicts a favorable
outcome in the fetus, it actually reflects the low prevalence
of poor outcome rather than precision of the test.

Table 9: Comparison of predictive value of NST for perinatal mortality with other studies

Criteria Our study Brown et al. (1981) Phelan (1981) Keegan et al. (1980) Sood (2002)
Number of patients 100 343 1236 634 222
Reactivity criteria accelerations/minutes 2/20 5/80 4/20 2/20 2/20
Sensitivity (%) 75 64 33 54
Specificity (%) 78.1 81 90 90
False positive (%) 21.9 97 97 -
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Further Evaluation of NR-NST

According to Keegan ¢f a/.'"l the very high false-positive
rates of NST could be diminished if there was a method
of fetal stimulation by means of assuring the NR fetus.
For this purpose, vibroacoustic stimulation was used in our
study to arouse the sleeping fetus as well as extended the
testing time to 40 min.

Brown e all®¥ found that the percentage of NR tests
decreases if the observation period is extended in their
study of 1101 tests in 343 HR pregnancies in which 24%
of patients had NR tests in the first 20 min.

At 40 min, 5% had NR tests and by 80 min, only 2% had
NR tests.

Some studies suggest that a reactive test encouraged
continuation of pregnancy. On the other hand, Lenstrup and
Hasse concluded that a pathological NST was not an indication
for immediate delivery, but it was rather an indication for
closed observation and should be considered in conjunction
with the other clinical data of the particular pregnancy.

Evaluation of NST predictability has classically been based
on the single last test usually within 7 days before delivery.
The concept of serial comparison of test results was applied
by Devoe ez al""in a seties of 148 patients who had at least
four NSTs before delivery, percentage acceleration time (PAT)
was calculated and the fetus was used as its own control in
sequential NSTs. Test sensitivity improved from 30% to 75%
using PAT compared to conventional NST' interpretation
while the specificity was 100%, PPV 100%, and NPV 96.2%.

Graca ¢/ al. and Gelman e/ a/. have repeated NR NST
within 24 h after glucose drink or meal and have found an
inconsistent effect on NST reactivity, while Keegan e a/!'")
have suggested eliminating the possibility of drug ingestion.

Richardson ef al. found an inconsistent effect of external
physical stimulation such as suprapubic and fundal pressure
on FHR while Leveno ¢f a/. immediately extended the NST
recording to 80 min to improve the reactivity of NST.

NST Associated with Other Surveillance Modalities
Nochimson ezl concluded that additional disctiminatory
evaluation was required for NR-NST. For this purpose, the
CST was used, but it appeared that a more discriminatory
test which will better indicate the loss of fetal well-being
may be required. The need for a better test is based on the
reports indicating a false-positive rate of CST which was
approximately 25%. Devoe e al"” have reported on the
use of NST, amniotic fluid assessment, and umbilical artery
Doppler velocimetry in 1000 HR patients.

Each had specificity of >90% and sensitivities ranged from
69% (NST) to 21% (Doppler velocimetry). NPV of each
method exceeded 85%. Amniotic fluid measurements or
Doppler velocimetry compared with NST, appeared to be
less powerful screening test when used alone.

Trudinger ¢/ al. compared AFHRT with the study of
umbilical artery flow velocimetry waveforms for the
recognition of fetal compromise in 170 patients considered
to be at high fetal risk. Fetal compromise was effectively
recognized by the study of umbilical artery waveforms. The
sensitivity of assessment by umbilical artery waveforms
was 60% compared to 17% and 36%, respectively, for two
methods of scoring FHR traces.

Miller et al. used the modified BPP, in which NST serves
as an immediate indicator of fetal well-being and amniotic
fluid index (AFI) reflects the long-term adequacy of
placental function. The false-negative rate of the modified
BPP is lower than that of NST and compares favorably
with false-negative rates of CST and complete BPP.

Ingermarsson ¢ al. found that the patients with reactive
admission test had a low rate of intrauterine asphyxia in
labor (0.9%), whereas half of the patients with ominous
traces had intrauterine fetal asphyxia with a low scalp pH
and neonatal depression.

Some investigators have also used the NST to detect
TUGR which is an outcome potentially more specific for
uteroplacental insufficiency. The specificity and false-
positive rates in a study of 590 HR women by Baskett ez a/.
were 89% and 94%, respectively.

Schiftin ez a/. and Kubli ¢z 2/ have demonstrated good
results with the use of NST in screening LR pregnancy as
shown similarly in our study. In our study, the predictive
value of NST for mortality was higher in the LR group
compared to the HR group (but not statistically significant).
However, the use of NST for LR patients will lead to an
even greater number of false-positive results because of
lower incidence of abnormality in LR population, but may
increase inappropriate intervention.

According to Jonathan (2008) in his study, when otherwise
healthy women with history of the previous stillbirth are
followed with antepartum fetal testing, the stillbirth rate
was 3.3 per 1000, suggesting that fetal testing can avert
recurrent stillbirths.

Briscoe (2005), in his study, found that in post-term
pregnancies, antenatal surveillance with fetal kick counts,
non-stress testing, AFI measurement, and BPP is used
although no data show that monitoring improves outcomes.
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Erica and Thorp (2012) reported that fetal umbilical artery
Doppler evaluation should be used for fetal monitoring
in HR pregnancies thought to be at risk of placental
insufficiency.

According to Ott (1999), the combination of the non-
stress test and middle cerebral and uterine artery Doppler
ratio was an excellent predictor of perinatal outcome. The
middle cerebral and uterine artery Doppler improves the
sensitivity for the prediction of poor perinatal outcome
when it is combined with the NST.

Grivell ez al. (2010) concluded that fetal assessment in
current practice often involves a combination of methods
which may reduce the relevance of the effectiveness of this
single method of testing;

Yelikar (2013) concluded that the fetal compromise was
greater when both Doppler and NST were abnormal.
Moreover, when NST was abnormal, the fetuses were more
compromised than when only Doppler was abnormal. This
suggests that Doppler detects changes earlier than the
NST. This was further validated by the time interval (lead
time of 5.86 days) between an abnormal Doppler and an
abnormal NST, wherein the Doppler changes preceded
that of the NST.

CONCLUSION

The antenatal surveillance of HR pregnancies with NST
can effectively screen for the identification of HR fetuses
and segregate the population that is at risk for perinatal
mortality and morbidity.

The potential advantage of NST is that a decrease in
decision to delivery time can be made for those patients
with fetal distress so that a major improvement in the
outcome among parturients can be achieved with abnormal

(NR) NST results.

The use of NST in monitoring HR pregnancies may result
in an increase in the incidence of operative delivery as seen
in our study (72% LSCS rate in HR pregnancies when
compared to 33% in LR pregnancies), and hence, associated
high LSCS rates have to be considered in such pregnancies.

NR-NST was associated with significantly increased
incidence of decreased liquor, low Apgar score at 5 min of
birth (>0.05), and perinatal mortality (>0.05) compared to
R-NST in the HR group. Although the incidence of IPFD
was not statistically significant between the reactive and
NR subgroups in the HR group (P > 0.05), it appeared to
be clinically significant.

In LR pregnancy group, there was one incidence of IPFD
(P> 0.05), decreased liquor quantity in the NR subgroup
when compared to the reactive subgroup.

NST can be effectively used in both the HR and LR
pregnancies. This is because an R-NST result has a high
NPV for mortality and morbidity, hence can reliably
identify a healthy fetus. NST effectively identified the
perinatal mortality case in the LR group and hence had
high sensitivity in the LR group when compared to the
HR group. On the other hand, an NR test has a high
false-positive rate, hence does not reliably identify a
compromised fetus in both the HR and LR groups. Hence,
it has to be further evaluated by other tests like Doppler.

In conclusion, NST is a valuable screening test for detecting
fetal compromise in both HR and LR fetuses. It should be
clear that the NST can only be intended as a preliminary test
rather than sole part of the comprehensive evaluation of
HR patients. An R-NST indicates an uncompromised fetus,
while an abnormal (NR) NST should alert the clinician to
consider the possibility of fetal compromise and has to be
followed up by other biophysical tests.

A total of 100 HR and 100 LR pregnant women were
enrolled in a study conducted between October 2011 to
September 2013 at MNR Hospital to evaluate the role
of NST as a means of antepartum surveillance and in
predicting perinatal outcome. All the pregnancies were
followed up by NSTs from 32 weeks onward till the
delivery, either done weekly or biweekly for a period of
20 min and for NR results, the test was extended up to
40 min. The NST done within 7 days of delivery was used
for correlation with the perinatal outcome. The mode of
delivery, perinatal morbidity, and mortality were studied
in all the women. The two groups were well matched in
age distribution, but primiparity was more common in the
LR and HR groups. The incidence of NR-NST result was
24% in the HR group and 19% in the LR group. The LSCS
rate was higher in the HR group (72%) when compared
to the LR group (33%). Although the statistical incidence
of IPFD was not that much significant between the
reactive and NR subgroups of the HR group, it appeared
clinically significant. Low Apgar score at 5 min of birth
and perinatal mortality was significantly more in NR-NST
result compared to reactive test result in the HR group.

On analysis of data collected, the sensitivity of NST in
detecting perinatal mortality was as high as 100% in the
LR group, whereas it was 75.0% in the HR group. The
NST was also found to have a high NPV of 98.7% while
the specificity was 78.1% in detecting morbidity and
mortality. The false-positive rate of NST predicting fetal
compromise was 21.9% for perinatal mortality in the HR
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group. Therefore, NST is a valuable screening test for
detecting fetal compromise in both HR and LR fetuses that
may have a poor perinatal outcome. NST along with other
parameters such as BPP and Doppler velocimetry will give
a better information regarding the impending fetal risk.
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Abstract

Introduction: Delayed gastric emptying (DGE) is one of the most troublesome post-operative complications following pancreatic
resection. Not only does it contribute considerably to prolonged hospitalization but it is also associated with an increased cost
of treatment, necessitates the use of additional investigations and procedures, and can cause life-threatening complications.

Aim: This study aims to study the feasibility of implementing chewing gum protocol in pancreaticoduodenectomy (PD) with
pancreaticogastrostomy, using historical control for comparison.

Materials and Methods: Patients having pancreatic, periampullary cancer and other diseases who were planned for elective PD
procedures were included in the study. Patients were divided into two groups, control group: Traditional protocol and intervention
group: Chewing gum intervention. The primary endpoint for this study was fixed as the occurrence of DGE following PD.

Results: Statistical analysis showed significant differences in the occurrence of DGE and its related parameters such as time
for the removal of nasogastric tube (NGT) and time to start an oral solid diet. It also showed a significant difference in secondary
parameters such as time to first flatus, time to stools, and post-operative hospital stay. Multivariate analysis also showed a
significant beneficial effect of chewing gum.

Conclusion: In patients undergoing PD, implementing gum chewing in the early post-operative period is easy, inexpensive,
and without any adverse events. Gum chewing has significantly reduced the incidence of DGE and its parameters such as
time to the removal of NGT, resumption of solid diet, time to the passage of first flatus, time to the passage of first stool, and
thereby reduced the post-operative hospital stay significantly.

Key words: Chewing gum, Delayed gastric emptying, Pancreaticoduodenectomy

INTRODUCTION

care, post-operative comprehensive care, and advanced
radiological interventions — perioperative mortality of
pancreatic surgery has decreased markedly over the
decades to <5% in high-volume centers.'"? Despite this,

Pancreaticoduodenectomy (PD) is the standard approach
for pancreatic cancers and certain benign pancreatic

diseases. Pancreatic cancers are one of the major health
concerns throughout the world. Pancreatic cancer is one
of the leading causes of cancer death in the world. PD is
technically a major demanding procedure. With careful
patient selection and preparation, advanced operative
techniques, ever-advancing principles of intensive

Access this article online

Month of Submission : 01-2020
Month of Peer Review : 02-2020
Month of Acceptance : 03-2020
Month of Publishing : 03-2020

www.ijss-sn.com

the post-operative morbidity due to complications remains

still high (30%—50%).

In present, the major morbidity following PD is delayed
gastric emptying (DGE) and rates of 19-57% are reported
even from centers specializing in pancreatic surgery.* DGE
is one of the most troublesome post-operative adverse
outcomes following PD. It contributes considerably to
prolonged hospitalization and also associated increased cost
of medical treatment, necessitates additional investigations
and procedures, and might lead to life-threatening major
complications. In spite of immense advances in surgical
care and techniques, DGE following PD is still a major
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morbid complication in modern surgery. It seems difficult
to ascertain the exact incidence of DGE due to variations
in definitions. Many groups have proposed definitions of
DGE based on time of nasogastric tube (NGT) removal,
emesis after NGT removal, need for prokinetics, need of
NGT reinsertion, and failure to progress with diet.

In an attempt of developing an objective, universally
acceptable, consensus definition for DGE after major PD,
the International Study Group of Pancreatic Surgery had
developed a generally applicable, objective definition with
three grades of DGE based on severity and its clinical
impact primarily.F!

The factors causing DGE are still unclear and are
multifactorial."'"! The potential explanations for
DGE after PD include altered neurohumoral pathways,
decreased in plasma motilin concentrations due to
resection of the duodenum, physiological responses to any
collection and sepsis, extended nodal dissection along the
common hepatic vessel with disruption of innervation to
antrum pyloric region, systemic inflammatory mediators
released during surgery and stress, intra-abdominal
complications leading to gastroparesis and ileus,
devascularized or denervated pylorus after PD, disruption
of the pancreatic anastomosis, post-surgical transient acute
pancreatitis, disrupted neuronal and hormonal homeostatic
mechanisms, and obstruction mechanical or functional by
addition of feeding jejunostomy. Various strategies were
tried in the past to decrease DGE (DGE) incidence.
Pharmacologic manipulations such as the addition of
motilin stimulants — erythromycin and prokinetic drugs
were tried."” Many refinements and modifications in
surgical techniques such as pylorus-preserving resections,
antecolic versus retrocolic gastrojejunostomy (GJ),
the addition of a Braun enteroenterostomy, and uncut
Roux-en-Y gastrojejunal reconstructions were also tried
in the prevention of DGE.P*!!

Aim

This study aims to study the impact of the implementation
of chewing gum protocol in the eatly post-operative period
following PD and evaluating its effects on DGE.

MATERIALS AND METHODS

This prospective comparative study was conducted in
the Institute of Surgical Gastroenterology and Liver
Transplantation, Stanley Medical College, Chennai,
India, from April 2014 to October 2014. All patients
suffering from pancreatic, periampullary, and other
diseases, planned for PD, were prospectively included
in this study.

Inclusion Criteria

e Patients having pancreatic, periampullary cancer and
other diseases who were planned for elective PD
procedure were included in the study

e All adults aged between 18 and 75 years having good
performance status (performance score of more than 80).

Exclusion Criteria

The following criteria were excluded from the study:

*  Deeply sedated patients

e Patients on mechanical ventilator support

*  Edentulous patients who cannot chew gum

*  Presence of intestinal obstruction

e Presence of post-operative bleed, vomiting, and major
reoperation

*  Who refused to participate in the study trial

*  Emergency surgery procedures

e Patients having cerebral disorders — danger of
aspiration

* Any contraindications for enteral feeding.

Consecutive patients of PD were included in this study,
and the parameters analyzed and compared with an equal
number of matched historical controls were operated
and treated as per the traditional post-operative treatment
protocol following classic PD.

Control group

This group comprised a consecutive equal number of
comparable patients who were treated as per the traditional
protocol in the historical period —just before the study period.

Intervention group

This group also received treatment identical to the control
group, but with the only difference being, patients received
chewing gum intervention as specified in the protocol
mentioned earlier.

Along with traditional post-operative protocol, patients
in the intervention group were allowed to chew sugarless
chewing gum for 30 min, 3 times a day. From the 1% post-
operative day, until they were tolerating a solid diet. During
the administration of chewing gum, both patient and
nursing staff were required to report any potential side
effects/adverse events. The critetion to stop the study
was either withdrawal of consent by the patient and/or
any serious adverse events due to the administration of
chewing gum.

The primary endpoint for this study was fixed as the
occurrence of DGE following PD.

Descriptive statistics were done for all data and suitable
statistical tests of comparison were done. Continuous
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variables were analyzed with the unpaired #test and
categorical variables were analyzed with Fisher’s exact test.
Statistical significance was taken as P < 0.05. The data were
analyzed using Epi Info software (7.1.0.6 version; Center
for Disease Control, USA) and Microsoft Excel 2010.

RESULTS

All the 40 patients {control group (#»=20) and test
group (#=20)} completed the study. Both the groups
were homogenous with regard to demographic data,
with no differences in age and gender. The two groups
were comparable in operative parameters, with no
differences in etiology, presence of diabetes, total
operating time, consistency of pancreas, and GJ type.
The other post-operative data in both groups: Blood
transfusion, pancreatic fistula, enteric/biliary fistula,
collections, post-pancreatectomy hemorrhage, need for
reoperations/interventions — were comparable in both
groups and the difference was not statistically significant.
On the statistical analysis of pre-operative parameters by
conventional criteria, the association between site of tumor,
the status of diabetes, pre-operative sepsis status, duration
of sutgery, blood loss/transfusions requited, type of GJ,
and chewing gum intervention groups is considered to be
not statistically significant since P > 0.05 [Tables 1 and 2].

On analysis of post-operative variables statistically by
conventional criteria, the association between the presence
of collection, pancreatic fistula, post-pancreatectomy
hemorrhage, presence of post-operative sepsis, need for
reintervention/reoperation, mortality, and chewing gum
intervention groups is considered to be not statistically
significant since P > 0.05. On analysis of DGE-related
parameters by conventional criteria, the association
between emesis/distension, reinsertion of NGT, and
chewing gum intervention groups is considered to be not
statistically significant since P > 0.05 [Table 3].

After adjusting for age and gender, chewing gum
intervention group demonstrated that the association
between DGE, NGT removal, time to pass first flatus,
time to first stools, time to resumption of oral solid
diet, duration of post-operative stay, and chewing gum
intervention groups is considered to be statistically
significant since P < 0.05 [Tables 4 and 5].

DISCUSSION

Whipple PD is the standard procedure of choice for the
treatment of benign diseases such as chronic pancreatitis
as well as for the treatment of malighancies (carcinoma
of the pancreatic head, neck, or uncinate process,

Table 1: Demographic and operative parameters

Variables Control Test P-value
group group
Age 47.6 52.45 0.252
Gender
Male 10 9 0.999
Female 10 11
Etiology
Pancreatic 7 10 0.659
Periampullary 11 7
Solid pseudopapillary neoplasm 1 1
Duodenal 1 1
Duodenal neuroendocrine tumors 0 1
Diabetes 9 9 0.999
Duration of surgery 361.5 365.5 0.815
Pancreas consistency
Firm 14 13 0.504
Soft 5 7
Hard 1 0
Gastrojejunostomy type
Retrocolic 12 8 0.749
Antecolic 8 12
Table 2: Post-operative parameters
Parameter Control Test group P value
Pancreatic fistula
Grade A 9 6 0.576
Grade B 1 2
Grade C 0 1
Collections 1 2 0.548
PPH
Grade A 1 2 0.513
Grade B 0 0
Grade C 1 0
Reoperation/intervention 3 2 0.34
Blood transfusion 9 (2 units) 13 (1.6 units) 0.204
Post-operative sepsis 5 6 0.74

Table 3: DGE parameters

Parameter Control Test group P value
(n=20) (n=20)

NGT removal (days) 5 3.6 0.0005
Resumption of oral solids (days) 12 8.65 0.006
Emesis/distension 4 4 0.999
NGT reinsertion 4 4 0.999
Need for prokinetics 4 4 0.999
DGE

Grade A 14 9 0.031

Grade B 4 3

Grade C 1 0

DGE: Delayed gastric emptying, NGT: Nasogastric tube

distal common bile duct, ampulla of Vater, duodenum,
solid pseudopapillary neoplasm, and neuroendocrine
tumors).[1?!

PD was selected as a target surgery for some
important reasons. PD involves major resection of
pancreaticoduodenal complex and complex reconstructions
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Table 4: Secondary endpoints

Parameter Control Test group P value
(n=20) (n=20)

Passage of first flatus (days) 3.55 3.25 0.135

Passage of first stools (days) 5.6 4.7 0.007

Resumption of oral fluids (days) 8.65 5.84 0.005

ICU stay (days) 8.2 6.05 0.053

Post-operative stay (days) 20.35 15 0.005

Table 5: Multivariate logistic regression analysis

Variable Odds 95% ClI P value
ratio
NGT removal 10.18 1.09-94.73 0.042
Passage of first flatus 1.8 0.4130-8.0745 0.042
Passage of first stool 15 0.8232-273.3360  0.007
Resumption of oral fluids 4,72 0.243-0.918 0.027
Resumption of solid diet 10.1 1.09-94.73 0.042
Delayed gastric emptying 71.8 3.8448-1342.3922 0.004
Length of ICU stay 0.5 0.0250-10.9591 0.676
Length of post-operative stay 1.3 0.2880-6.1286 0.015

NGT: Nasogastric tube

involving gastrointestinal, biliary, and pancreatic continuity.
PD is associated with considerable rates of mortality (up to
5%) and morbidity (reported up to 30%—50%)!" even in
high-volume centers specialized in pancreatic surgeries.
Many reports suggest that other post-operative
complications increase the incidence of DGE. Despite
innumerable attempts to prevent or treat it, DGE continues
to be a major troublesome clinical problem following PD,
especially with pancreaticogastrostomy reconstruction.

DGE is an independent predictor of the prolonged
hospital stay after PD. DGE is associated with considerable
morbidity to the patient and causes major financial and
psychological implications for the patient and health-care
system and decreases the quality of life.

Any reduction in post-operative complications, especially
DGE, and its associated morbidity in these patients
undergoing PD will be beneficial to the patient,
healthcare, and society in general. Impact of chewing
gum in preventing/treating post-operative ileus following
major abdominal surgeries such as gastric, colorectal,
gynecological, obstetric, urological, and other procedures
was proved by multiple trials including randomized control
trials in the past, which was discussed in detail during the
review of the literature.['2]

The pathophysiology behind the effect of chewing gum
is mainly a sham feeding effect causing cephalovagal
stimulation and possible neurohormonal stimulation
of gastrointestinal motility and function without any
additional risks involved. Implementation of the easily

available gum chewing protocol in the early post-operative
period following PD involves no dangerous side effects,
inexpensive, and easy.

At present, even if fast-track recovery and reduced
hospital stay are becoming increasingly common, the
occurrence of DGE and prolonged hospital stay is
causing a substantive economic impact. International
differences in post-operative hospital stay must also be
acknowledged while considering this study. The average
post-operative hospital stay after PD is 14-21 days
in Western Europe,!''?! in recent reports, it averages
7-14 days in the United States,*”*? and in most of the
Asian countries, it remains longer, ranging from 19 to
28 days. In this study, we used sugar-free commercially
available chewing gum with acceptable texture and flavor.
All the patients were very positive and interested in
participating in our study. This study clearly demonstrated
that in the chewing gum group, the rate of all the grades
of DGE was significantly lower and the average time to
remove NGT, the start of a solid diet is shorter in the
intervention group and the difference is significant. The
same effect is also observed in the time to pass first flatus
a first stools and the time to start an oral fluid diet, which
indicates early recovery from post-operative paralytic
ileus. While the post-operative hospital stay is significantly
reduced in the chewing gum group, this study failed to
demonstrate any significant effect on ICU stay. This
study shows that gum chewing in the early post-operative
recovery period following PD, significantly decreased the
rate of DGE without any adverse effect. Gum chewing
also resulted in a significant reduction in time to removal
of an NGT, time to start oral fluids, and solid diet. It also
resulted in an early passage of first flatus, first stools, and
reduced post-operative stay in the hospital.

Limitations of this Study

¢ Non-randomized trial

*  Historical control population
*  Small sample size.

The main aim of this study is the effect of chewing gum
on DGE and other secondary factors. We have done
multivariate analysis using critical variables, instead of
looking into each factor’s effect on DGE. The quality in
the selection of controls is also proven by comparability
between groups statistically. A larger sample will surely
improve the quality of the study by reducing the bias,
but we have incorporated correction methodologies
in statistical analysis to overcome the low sample size.
Furthermore, we have performed a power analysis to decide
the minimum sample size and/or study involved more than
the required sample size.
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CONCLUSION

In patients undergoing PD, implementing gum chewing
in the eatly post-operative period is easy, inexpensive, and
without any adverse events. Gum chewing has significantly
reduced the incidence of DGE and its parameters such as
time to the removal of NGT, resumption of solid diet, time
to the passage of first flatus, time to the passage of first
stool, and thereby reduced the post-operative hospital stay
significantly. This has resulted in enhancing the confidence
and well-being of the patient after this major surgery and
reduced the cost of healthcare. Gum chewing did not
influence vomiting/abdominal distension, reinsertion of

NGT, and length of ICU stay.
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Abstract

Background: Obesity is associated with metabolic complications and significantly increases the risk of developing insulin
resistance. Visceral fat is potentially dangerous as it is the major player in the adverse metabolic consequences of obesity. In
this context, one of the recently discovered and interesting adipokines that provide a new insight into the physiology, pathology,
and treatment of obesity is vaspin. Vaspin is a visceral adipose tissue-derived serine protease inhibitor with insulin-sensitizing
effects and its upregulation in obese individuals may be a defensive and a protective mechanism aimed to reduce insulin
resistance in humans.

Aims and Objectives: This study aims to determine the circulating serum vaspin levels in humans with visceral obesity to
assess its association and link to obesity-related metabolic alterations.

Materials and Methods: A cross-sectional study consisting of 120 obese subjects in the age group of 30-55 years having a
body mass index (BMI) of 235 (Group |) and another 120 subjects of the same age group with a normal range BMI (Group II)
was done with their measures of obesity and serum vaspin levels measured.

Results: The obese subjects (Group |) showed significant differences in the BMI, measures of obesity, and the serum vaspin
levels (P (1 0.001). Pearson’s correlation revealed that the serum vaspin levels were positively correlated with the measures
of obesity.

Conclusion: From this study, it can be demonstrated that vaspin may be used as a circulating biomarker for early identification
of obesity-related metabolic alterations and vaspin also plays an important role in the pathogenesis of obesity and its related
metabolic disorders.

Key words: Insulin resistance, Obesity, Vaspin

INTRODUCTION

Obesity is a chronic, multifactorial disease involving
environmental, genetic, physiological, metabolic, behavioral,
and psychological components. It has been increasing at an
alarming rate throughout the world to the extent that it is
now a pandemic, affecting millions of people globally. It
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has become the second leading and a preventable cause of
death worldwide, with increasing rates in adults, especially
in women and children. Globally, the prevalence of obesity
is estimated to be 36.9% for men and 38.0% for women.!"!
There have been substantial increases in the prevalence
of obesity in the developing countries as well, which is
estimated to be 23.8% for men and 22.6% for women.!!!

India is now following a trend of other developing countries
that are slowly and steadily becoming more obese. Obesity in
India has reached epidemic proportions in the 21* century,
with morbid obesity affecting 5% of the country’s population.

Obesity implies an excess storage of fat to an extent that it
may have a negative impact on health. The serious impact
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of obesity on individuals and societies throughout the
world in terms of health, social, and economic costs is a

major concern.

The mortality rates rise as obesity increases, patticularly
when obesity is associated with an increased intra-abdominal
or visceral fat. Visceral fat is body fat that is stored within
the abdominal cavity around a number of important
internal organs such as liver, pancreas, and intestines.
Visceral fat is also known as “active fat” as it plays a
unique and potentially dangerous role in affecting how our
hormones function. Carrying a high amount of visceral fat
is known to be associated with insulin resistance, which can
lead to an increased risk of many health conditions such
as type 2 diabetes mellitus, heart diseases, breast cancer,
colorectal cancer, and Alzheimer’s disease.! Furthermore,
the hyperinsulinemia that accompanies insulin resistance
would magnify and mediate the detrimental effects of
visceral obesity. Thus, insulin resistance plays a crucial role
in the pathogenesis of all these disorders.”!

The various measures of visceral obesity include the
estimation of the body mass index (BMI), waist and hip
circumference, waist—hip ratio, percentage of body fat, and
the skinfold thickness.

However, the waist circumference is globally used as a
parameter and is a simplest way to quantify central obesity.l¥
This is because it correlates well with excessive visceral
fat, which appears to be the most metabolically active fat,
which is responsible in causing insulin resistance. Measures
of central obesity help refine the clinical evaluation of
obesity-related risk.

Apart from this important function, the visceral adipocytes
are involved in the energy metabolism and atre the source
of hormones, cytokines, and metabolites that play an
important role in whole-body metabolism and insulin
resistance. These cytokines or the bioactive mediators also
called the cell signaling proteins secreted by the visceral
adipose tissue are known as adipokines or adipocytokines.
These adipokines send signals to organs of metabolic
importance including brain, liver, skeletal muscle, and the
immune system — thereby regulating the blood pressure,
homeostasis, lipid and glucose metabolism, inflammation,
hemostasis, angiogenesis, and atherosclerosis.”

Obesity is strongly associated with alterations in the
physiological functions of the visceral adipose tissue,
leading to insulin resistance, chronic inflammation,
and altered secretion of adipokines.) An excessive
accumulation of visceral fat can cause a dysregulation
of the function of the adipocytes, thus causing an over
secretion of the deleterious adipokines and a hyposecretion

of the advantageous ones. An adipose tissue dysfunction or
adisopathy plays a crucial role in the different obesity-linked
diseases, including inflammation, insulin resistance, and
cancet.

The visceral adipose tissue that is diseased and does not
function properly is called as sick fat or adisopathy, which
results in endocrine and immune responses that would
cause metabolic abnormalities and directly promote
cardiovascular disease./

The harmful effects of visceral fat are due to lipotoxicity.
Unlike subcutaneous fat, visceral fat cells release their
metabolic products directly into the portal circulation,
which is, in turn, carried to the liver. These visceral fat cells
that are enlarged with an excess of triglycerides pour the
free fatty acids into the liver causing them to accumulate
in the pancreas, heart, and other vital organs. These free
fatty acids accumulate in cells, in various locations of the
body resulting in an organ dysfunction, which produces
impaired regulation of insulin, blood sugar, and cholesterol,
as well as abnormal heart functions.

One of the newly discovered adipocytokines is vaspin (visceral
adipose tissue-derived serine) which was found to have
insulin-sensitizing effects. It is a member of serine protease
inhibitor family which was first isolated from visceral adipose
tissue of Otsuka Long-Evans Tokushima Fatty (OLETT) rats,
a model of abdominal obesity and type 2 diabetes.”

In the diet-induced obese OLETTF rats, serum vaspin levels
were found to be very high at the age when obesity and the
plasma insulin levels reached a peak, and the administration
of vaspin to these obese rats was found to significantly
improve their glucose tolerance and insulin sensitivity."”

Expression of vaspin gene in visceral adipose tissue of
humans and an increased circulating levels in the serum
was found to be positively associated with parameters of
obesity, obesity-related diseases, insulin resistance, and
glucose metabolism. It is also indicated that vaspin plays a
role in the adipoinsular axis and is associated with insulin
resistance in obese subjects."!

Thus, this study aims at estimating the serum vaspin
levels as a novel, circulating, and therapeutic biomarker
in obese subjects and to study its association and link to
obesity-related metabolic alterations.

MATERIALS AND METHODS

After obtaining approval from the Institutional Ethics
Committee, a cross-sectional study was conducted during
the period of June 2016—May 2017 at the Institute of
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Physiology and Experimental Medicine, Madras Medical
College. The study subjects were recruited from the
Institute of Internal Medicine and The Medical Endocrine
Clinic, Rajiv Gandhi Government General Hospital,
Chennai.

A total of 120 obese subjects in the age group of
30-55 years having a BMI of =35 (who were categorized
as Group 1) and another 120 subjects of the same age
group with a normal range BMI (who were categorized
as Group 1I) were selected for the study. Subjects with
Type 1 and Type 1I diabetes, renal and hepatic diseases,
hypertension, thyroid dysfunction, polycystic ovary
syndrome, Cushing’s disease, alcohol or drug abuse,
smoking, cancer, hormonal therapies, chronic medication
therapies (such as on antidepressants, anticonvulsants,
hypoglycemic drugs, antihypertensives, lipid-lowering
agents, oral contraceptives, and corticosteroids), pregnancy,
and any other chronic medical or psychiatric illness were
excluded from the study.

After obtaining an informed consent, a detailed history was
obtained from all the study subjects and they underwent a
careful and thorough physical examination and laboratory
investigations to exclude any condition that might interfere
with the study parameters.

The following were obtained and measured for all the study

subjects using standard protocols:

1. The anthropometric measurements, i.e., the standing
height and weight in light clothing without shoes were
obtained using a stretch-resistant measuring tape and the
BMI was calculated using the formula: wt (kg)/Ht (m?)

2. The measures of obesity, i.e., the waist circumference

and the hip circumference were obtained and the
waist—hip ratio was calculated.
According to the WHO Stepwise Approach to
Surveillance protocol, the measurement for the
waist circumference was made at the approximate
midpoint between the lower margin of the last
palpable rib and the top of the iliac crest at the end
of a normal expiration, and the measurement for
the hip circumference was taken around the widest
portion of the buttocks. The measurement was made
with a stretch-resistant measuring tape that provides a
constant 100 g of tension, with the tape parallel to the
floor. It was ensured that the subject was standing erect
with relaxed abdominal muscles, the arms by the side,
feet positioned close together, and the weight evenly
distributed across the feet and the clothing removed
from the waistline. The measurement was made with
a stretch-resistant measuring tape that provides a
constant 100 g of tension, with the tape parallel to the
floor.

3. After an overnight fast, between 8 and 10 am, a blood
sample was taken and serum collected and stored at
—80°C

4. Serum vaspin levels were assayed using the commercially
available human vaspin ELISA kit using a human
vaspin sandwich ELISA technique

5. The serum vaspin levels were correlated with the
measures of obesity in the obese subjects.

The sample handling, storage, and preparation were done
according to the manufacturer’s instructions.

Statistical Analysis
The mean and standard deviation of the variables were
determined for the two study groups.

Unpaired Student’s #test was employed as the test of

significance at 95% confidence interval and Pearson’s

correlation was done using the SPSS software version 21.

e *P < (.05 was considered as statistically significant

e ¥P < 0.01 was considered as highly statistically
significant

e PP <(.001 was considered as very highly statistically
significant.

RESULTS AND DISCUSSION

In the current study, the purpose was to estimate and
investigate the role of vaspin as a novel and a potential
biomarker of visceral obesity. This was with the view that
serum vaspin levels could be used as an early identification
of visceral obesity and its related metabolic alterations,
which would, in turn, enable us to make eatly interventions
to protect oneself from its ruinous complications.

In this study, the BMI, measures of obesity, and the serum
vaspin levels were estimated and compared in both the
obese and the non-obese subjects.

Moreover, the serum vaspin levels also correlated with the
BMI and the measures of obesity in the obese subjects.

In this study, the obese subjects showed an elevated BMI
when compared to the non-obese subjects. The vaspin

levels also showed a significant positive correlation with
their BMI values.

This means that the vaspin concentration increases with
an increase in BMI.

The results presented here are in line with Youn ez a/. and
Alberti e al. who observed a significant BMI adjusted
correlation with vaspin.!"!!
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Table 1: The mean values of the study parameters

Parameters (Group I) (Groupll) P value
MeanxSD MeantSD

Body mass index 40.59+3.98 22.87+1.81 0.0001

Waist circumference (cm) 115+£9.13  83.23%x1.54  0.0001

Hip circumference (cm) 127+10.75 104.60+3.45 0.0001

Waist/hip ratio 0.95+0.073  0.79+0.02 0.0001

Serum vaspin levels (ng/ml)  1.26 +1.18  0.73+0.59 0.03

Table 2: Correlation of serum vaspin levels with
the waist circumference, hip circumference, waist—
hip ratio, and BMI

Variable  WC (cm) HC (cm)  Waist/hip ratio BMI
Vaspin
r 0.6140 0.5775 -0.0815 0.722
P 0.0003 0.0008 0.67 0.00001

BMI: Body mass index, WC: Waist circumference, HC: Hip circumference

Regarding the measures of obesity, the waist circumference,
the hip circumference, and the waist—hip ratio were found
to be elevated in the obese subjects when compared to the
non-obese subjects with a normal range BMIL

Moreover, the waist circumference of the obese subjects
showed a significant positive correlation with their serum
vaspin levels. This result is in accordance with Alberti ez a/.
(2009) who proposed that the waist circumference is a globally
used parameter to quantify central obesity and is the key
culprit in insulin resistance and its related complications.!"”
Thus, it can be proposed that greater the waist circumference
of an individual, greater would be the serum vaspin levels.
This finding in this study is to be highlighted as it suggests
that a higher serum vaspin levels in the obese individuals are
an indicator of visceral obesity and its related complications.

These results suggest that the obese subjects with a high
serum vaspin levels may be prone to develop the obesity-
related metabolic complications in future.

It was postulated that an increase in the serum vaspin
levels in the obese individuals was due to an increased
secretion of the adipokine vaspin from the visceral adipose
tissues and represented a compensatory mechanism or a
response associated with obesity to antagonize the action
of the other unknown proteases that are upregulated in
obesity and in states of insulin resistance. Hence, this
upregulation is said to be a defensive mechanism against
insulin resistance [Tables 1 and 2].131

CONCLUSION

The conclusions derived from the present study are as
follows:

1. Vaspin, a visceral adipose tissue-derived factor with
potential antiprotease properties and insulin-sensitizing
effects is increased in obesity

2. Vaspin levels are positively correlated and associated
with the BMI and the measures of obesity

3. Vaspin could be used as a biomarker of visceral obesity
and as an indicator of cardiovascular risk

4. Vaspin also plays an important role in the pathogenesis
of obesity and its related metabolic disorders.

5. Hence, vaspin can also be used as a circulating
biomarker for early identification of obesity-related
metabolic alterations and thus can enable us to make
interventions at the earliest.
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Abstract

Introduction: Acute appendicitis is the most common surgical emergency faced in today’s world. The inguinal hernia is the
most common type of hernia seen in surgical practice. It can be of a direct and an indirect type. While the indirect type has a
congenital cause, direct hernias are attributable to the weakness of abdominal wall musculature.

Aim: This study aims to study the prevalence of right (direct) inguinal hernia in patients who underwent open surgery for
appendicitis.

Materials and Methods: In this retrospective study, 100 patients who underwent surgery for the right direct inguinal hernia
were included in the study. Patients’ demographic details, history of open appendectomy, and the clinical presentation were
collected. The examination consisted of inspection, palpation, percussion, and auscultation and included various tests such as
cough impulse and three-finger test. These findings were later confirmed with an ultrasound abdomen examination.

Results: Among these 100 patients, 13 of them had the previous history of open appendectomy, all the study patients were male
and they had the right direct inguinal hernia after 5 years of surgery. Among these 13 patients, 10 had perforated appendicitis, 2
had abscess, and 1 had purulent appendicitis. Among these 13, 11 of them had cosmetic Rutherford Morrison or Lanz incision
and 2 of them had classical McBurney’s incision.

Conclusion: The choice of the incision during open appendectomy is important and the surgeon should avoid injury to the
ilioinguinal nerve motor branches which supplies the internal oblique and transverse abdominis muscles, care must be taken
during surgery, especially below the horizontal line extending from the anterosuperior iliac spine to the rectus muscle.

Key words: Appendectomy, Appendicitis, Inguinal hernia

INTRODUCTION

Acute appendicitis has been thought of as a sequence
of events with an initial enticing event and natural
progression, keeping in mind that patients presenting
at different points in time present with different clinical
pictures. Appendicitis is thought to begin with outflow
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obstruction of the lumen. Fecaliths (a hard mass of stool
also known as appendicoliths when originating in the
appendix) has often been cited as a cause for appendicitis
and common teaching is to look for a fecalith in the
abdominal radiograph; however, there is no clear-cut
evidence that this is the case.l! Fever is a consistent
finding but may be absent at the early onset of symptoms.
Tachycardia may present because of sympathetic response
to abdominal pain; however, persistent tachycardia despite
pain control in conjunction with hypotension may be
caused by the systemic inflammatory response or sepsis.
Abdominal examination reveals tenderness, most often
in the right lower quadrant near the iliac fossa; this is
known as McBurney’s point after Charles McBurney, who
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initially described this clinical finding,* The exact point of
maximal tenderness varies and is affected by the position
of the appendix in relation to surrounding structures.
Rebound tenderness, elicited either by gentle percussion
or rapid release of pressure from the abdomen, indicates
inflammatory irritation of the parietal peritoneum. In
1894, Chatles McBurney described the oblique right lower
quadrant incision and muscle-splitting approach, which
continued to be used until the late 20" century (before this,
surgeons typically used a midline laparotomy approach).
A Rutherford Morrison or Lanz incision is thought to
provide a better cosmetic outcome, but the chances of
injury to the motor branch of the ilioinguinal nerve are
high which resulted in the development of right direct
inguinal hernia as a complication.”! Other common causes
are placing a drain through the incision and tying sutures
too tightly in the fleshy internal oblique and transverse
abdominis muscles, leading to necrosis of the muscle.l*”

Aim

This study aims to study the prevalence of right direct
inguinal hernia in patients who underwent surgery for
open appendectomy.

MATERIALS AND METHODS

In this retrospective study, patients who underwent open
appendectomy during the year 2014-2019 were included
in the study. Patient’s demographic details, history of open
appendectomy, and clinical presentations were collected.
Baseline investigations such as complete blood count,
kidney function test, liver profile, chest and abdominal
X-ray, and ultrasonography were done; some of these
patients underwent contrast-enhanced CT abdomen and
pelvis. The examination consisted of inspection, palpation,
percussion, and auscultation and included various tests such
as cough impulse and three-finger test. These findings were
later confirmed with an ultrasound abdomen examination.

RESULTS

In this study, 100 patients who underwent surgery for the
right direct inguinal hernia during the year 2014-2019
were included in the study. There were no female patients
in the study group, 100 were male patients. The incidence
of open appendectomy induced inguinal hernia in this
study group was 13 patients (13%) [Figure 1]. The age
of the patients with open appendectomy induced right
direct inguinal hernia was more than 36 years. In open
appendectomy induced inguinal hernia patients, 10 of
them were doing heavy work and 3 of them were doing
moderate work [Figure 2]. The open appendectomy
induced inguinal hernia patients presented after 5 years

of post-appendectomy with signs and symptoms of pain
and swelling of the right inguinal region. About 44% of
patients had pain, 43% of patients had swelling, and 13%
of patients had pain and swelling. In these 13 patients, 10
of them had perforated appendicitis, 2 had abscess, and
1 had purulent appendicitis [Figures 3 and 4]. In these
13 patients, 11 of them had cosmetic Rutherford Morrison
or Lanz incision and 2 of them had Classical McBurney’s
incision [Figure 5]. The patients were treated with the right
direct inguinal hernioplasty with no complications during
the post-operative period.

DISCUSSION

Appendectomy is one of the most common operative
procedures; there have been few reports on the choice
of incision in the right lower quadrant of the abdomen.
The incision introduced by McBurney in 1894 is the time-
honored approach.P! The efficiency of this incision is well
established. The importance of preserving the nerves of
the abdominal wall during laparotomy has been realized,
and the development of the right inguinal hernia after
appendectomy and damage to the segmental nerve supply
of the abdominal muscles has been reported.

It was previously reported that a right inguinal hernia
may develop after appendectomy. Hoguet in 1911 first
described the frequent development of the right inguinal
hernia after appendectomy. He found eight right inguinal
hernias in 190 patients who had had an appendectomy.®!
In 1951, Lichtenstein and Isoe reviewed 567 patients with
inguinal hernia. In 67 of these patients, the appendix
had been removed (40 hernias were right sided and 12
bilateral).” In a seties of 1357 inguinal hernias, Walker
found that 110 patients had the previous appendectomy."!
Gue in 1972 found 41 post-appendectomy patients with

Figure 1: Distribution of incidence of the right direct inguinal
hernia in open appendectomy
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0%

Figure 2: Distribution of the type of occupation

Figure 3: Distribution of signs and symptoms

the right inguinal hernia among 701 patients with inguinal
hernia.l"!

Observations from the present study suggest that
appendectomy predisposes to the development of a
right-sided inguinal hernia. In spite of the tempting
simplicity of etiologic reasoning, a cause-and-effect
relationship cannot be confirmed based on these
observations. This study emphasizes, however, that nerve
injury should be avoided during surgery and also that the
structures of the right lower abdominal wall should be
preserved. Incisions below the anterior superior iliac spine
should be avoided if possible because segmental nerves
penetrate at this level. The possibility of herniation might
thus be reduced.

CONCLUSION

The incidence of the right direct inguinal hernia is significantly
greater in patients who underwent an open appendectomy.

Figure 4: Distribution of the type of appendicitis

Figure 5: Distribution of surgical incision

The choice of the incision during open appendectomy
is important and the surgeon should avoid injury to the
ilioinguinal nerve motor branch which supplies the internal
oblique and transverse abdominis muscles, care must be taken
during surgery, especially below the horizontal line extending
from the anterosuperior iliac spine to the rectus muscle
because segmental nerves penetrate at this level.
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Abstract

Background: An incisional hernia develops in 7%—11% of laparotomy incisions. Laparoscopic repair was applied to the ventral
hernias (VH), with the expectation of earlier recovery, fewer postoperative complications, and decreased recurrence rates. This
prospective study was performed to compare the outcomes after open and laparoscopic VH repair (LVHR).

Materials and Methods: It is a prospective study involved 55 patients with VH, who were subjected either to repair by laparoscopy
or to open repair. The open surgical operations were performed by onlay mesh repair, whereas the laparoscopic repairs were
performed using the intraperitoneal dual mesh intraperitoneal onlay mesh repair technique.

Results: The mean surgery duration was significantly lower in the laparoscopic repair when compared to open repair (P < 0.001).
The mean duration of post-operative analgesics used in laparoscopic group is 4.3+0.50 days as compared to open VH repair
6.48+0.15 days (P < 0.001) which is significant. The mean post-operative stay in the hospital was shorter for the laparoscopic
group than for the open hernia group (6.3 vs. 11.06 days; P < 0.001). Antibiotics used in the laparoscopy group are 5.85+0.50 days
as compared to open repair 6.48+0.50 days (P < 0.001). Return to the activity or normal daily work is significantly low in the
laparoscopic group as compared to open repair of hernia (2.2 vs. 4.34 days; P < 0.001). There were fewer post-operative
complications in laparoscopy.

Conclusion: The findings demonstrate that LVHR in our experience was safe and resulted in shorter operative time, fewer
complications, shorter hospital stays, and earlier returns to daily activity. Hence, it should be considered as the procedure of
choice for VH repair.

Key words: Hernia, Hospital, Repair

INTRODUCTION technique, the mesh is placed in an intraperitoneal location
and where the rise in the intra-abdominal pressures is

Ventral hernias (VH) ate occurting as a result of weaknessin ~ totally diffused along each square inch and keeps mesh

the musculofascial layer of the antetior abdominal wall. Unlike  in place.

all other hernias that surgeon evaluates and repair, incisional

hernias (IH) are unique in that the surgeon contributes to The laparoscopic approach helps complete visualization of

the source and cause of the disease incidence of 6—13%.[-10 the fascia underlying the previous incision allows for the
identification of smaller Swiss cheese defects that may be

The VH repair is based on the principle of Rives-Stoppa  missed in an open approach.!'"!

open tension-free mesh repair. In the laparoscopic
Nevertheless, open hernia repair can be a major operation

with considerable morbidity due to mesh-related infections.

IHEEE “An increasing interest in laparoscopic surgery and the
availability of new materials have encouraged the adoption
of laparoscopic techniques in VH repair.”l"*
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MATERIALS AND METHODS

This study which is prospective involved 55 patients
with VH that presented during the period of June
2016 year—August 2017 year, for a period of 15 months
admitted to a single surgical unit at Government Rajaji
Hospital, Madurai, India.

Patients were subjected to either repair by open or
laparoscopy and were followed for a period of up to 1 year
from the date of surgery.

In our study, out of 55 patients, 35 patients underwent open
onlay mesh repair, and 20 patients underwent laparoscopic
intraperitoneal mesh repair for various types of VH.

Patients in both groups were comparable with respect to age.

The objective of the study is to compare laparoscopic
versus open VH repair with regard to post-operative
pain, operative results, perioperative and post-operative
complications, hospital admission and duration of stay,
and return to work.

All patients underwent routine laboratory investigations
(complete blood count, blood serum chemistries, chest
X-ray, electrocardiogram, and high-resolution ultrasound
of the anterior abdominal wall to know the defect size).

Surgical Technique

Open onlay mesh repair

After taking patients to operation theater and under general
anesthesia, endotracheal intubation and close monitoring,
the operation was done. Foleys catheter was put for patients
with lower abdominal VH repair and nasogastric tube for
the upper abdominal hernia repair with perioperative single
dose antibiotic inj.cefotaxime 1 g IV administered.

Then, after proper cleaning, painting, draping of the
abdomen, and the skin incision were made according to
the site and size of defect, subcutaneous flaps raised up to
5 c¢m around the defect and after that hernia sac dissected
and opened, the contents reduced into the abdominal cavity.
The defect in the linea alba was closed with nonabsorbable
1-0 Prolene suture, and an appropriate size of monofilament
polypropylene mesh (dolphin mesh) of Futura surgicare
was placed over the anterior rectus sheath and fixed with
2—0 Prolene. Hemostasis was achieved and 16 fg Romo Vac
suction drain placed. Skin closed with 2-0 Ethilon.

Laparoscopic repair of VH

In laparoscopic repair of ventral hernia in all cases bowel
was prepared, bladder was catheterized with Foleys,
nasogastric tube placed.

After proper cleaning, painting, and draping under general
anesthesia, the surgeon stands to the left of the patient.
The monitor was placed opposite to the surgeon, and the
instrument trolley was toward the leg of the patient. In
general, three trocars are adequate for small to moderate
size hernias. Pneumoperitoneum created through
palmers point, 2—-3 cm below the left costal margin in the
midclavicular line, using open Hasson’s method. 10 mm
trocars at the palmers point and other two 5 mm trocars
at left lumbar and iliac fossa along the anterior axillary
line. Adhesions of the abdominal contents to the hernia
sac and the surrounding abdominal wall are lysed, and
the contents of the hernia sac are reduced. Hernia sac is
excised, as much as possible to avoid seroma formation.
Transfascial sutures applied with polypropylene 1-0
sutures with the help of a cobbler needle to obliterate the
defect after reducing pneumoperitoneum partially. Size of
the defect measured and appropriate size of the defect
measured and appropriate size of dual mesh (Symbotex
composite mesh, covidien) composed of monofilament
polyester with absorbable collagen film and preplaced
sutures and marking covering 4-5 cm beyond the defect
was selected.

Mesh folded like banana leaf and introduced intrapetitoneally
through 10 mm trocar and mesh is unfolded so that white
side polyester facing abdominal wall and marked site coated
with absorbable collagen film facing viscera. Mesh is fixed
transfascially in the middle with sutures provided along with
mesh with the help of cobbler needle. Absorbable tackers
(Absotba tack) 5 mm size used to fix the mesh all around
and corners. Hemostasis was achieved before the removal
of the trocars. All 10 mm trocar fascial defects were closed
with 1-0 Vieryl and skin with 1-0 Vicryl. Catheter and ryles
tube removed after extubating the patient.port sites sterile
plaster dressing applied. Compressive dressing prepared from
gauze is applied over the defect to prevent seroma formation
for 5 days.

Patients were followed up 1 and 2 weeks after surgery and
up to 1 year.

Statistical Analysis

Unpaired Student’s #test and paired #test were used to

find out the statistical significance. P < 0.005 was taken as

significant. SPSS Version 20 was used for statistical analysis,

and the following parameters were calculated.

1. The operative time was calculated by measuring the
time taken from skin incision to skin closure

2. Postoperative drainage fluid volume was calculated by
Romo Vac suction drain for 1, 2, 3, 5, and 7 days

3. Post-operative pain was calculated using visual analog
scale. We calculated pain during initial post-operative
day 1 and day 3 and 5" day
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Medscape

How severe is your pain today? Place a vertical mark on the
line below to indicate how bad you feel your pain is today

No pain | | Very severe pain

T T T T T 1
o 1 2 3 4 ;=3 (=3 T 8 =] 10
No pain Moderate Worst
pain possible
pain

No pain Discomforting Distressing Horrible Excruciating

Source: Expert Rev Hematol © 2011 Expert Reviews Ltd

4. Eura HS quality of life scale calculated based on the
following parameters and scoring calculated for the
same, preoperatively and postoperatively on day 3 and
5 and day 7 and 4" week. Scoring of 0~10 given based
on the condition of the patient evaluated

5. Intraoperative and post-operative outcomes were
calculated for Seroma, wound infection, mesh
infection, and bowel injury and recurrence rates.

OPEN ONLAY MESH REPAIR
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RESULTS

The patients in the groups were comparable at baseline in
terms of age, presenting complaints, the type of hernia in
both laparoscopic and open hernia repair.

The mean follow-up time was — 12 months.

The study group consisted of 20 patients in LVHR
(14 women and six men) with a mean age of 41.1 years
and 35 patients in open onlay mesh repair (26 women and
nine men) with a mean age of 48.1 years.

The parameters used to compare the both groups show
that patients in the laparoscopic group had defect
size of 4.21 cm comparable with patients in open
hernia repair with defect size of 5.71 cm (P = 0.001,
significant).

The mean surgery duration was 76.95 min for the
laparoscopic repair and 120.57 min for the open repair, as
shown in figure (P < 0.001, significant difference).

The mean duration of post-operative analgesics used in
the laparoscopic group is 4.3 days as compared to open
VH repair 6.48 days, as shown in figure (P < 0.001), which
is significant.

The mean post-operative stay in hospital was shorter for
the laparoscopic group then for the open hernia group as
depicted in figure (6.3 vs. 11.06 days; with P — < 0.001),
which is significant.

Antibiotics used in the laparoscopy group are for 5.85 days
as compared to open repair 8.51 days (P < 0.001), which
is significant.

Return to the activity of normal daily work is significantly
low in the laparoscopic group as compared to open repair
of VH, as shown in figure (2.2 vs. 4.34 days; P < 0.001),
which is significant.

There were fewer intraoperative and post-operative
complications (seroma, wound infection, and enterotomy)
among the patients who underwent laparoscopic repair
then among the those who had open VH repair, as shown
in Table 1.

Totally, 55 patients underwent laparoscopic and open VH
repair and results analyzed, and the following conclusions
were drawn.

In our study, totally 55 patients were studied, out of it,
six patients are age <30 years, and 20 of them more than
50 years and others in between.

Out of 55 patients, 15 male and 40 female patients are
selected for our study, as shown in Table 2.

Among <30 years, 4 patients underwent lap and 2 patients
underwent open mesh repair. Among >50 years, 4 patients
underwent lap and 16 patients underwent open mesh repair.
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In between age group, 12 patients underwent lap and
17 patients underwent open repair, as shown in Table 3.

In our study, among 15 male patients, six patients
underwent lap and nine patients underwent open repair.
Among 40 female patients, 14 patients underwent lap and
26 underwent open repair, as shown in Table 4.

Among 55 patients, 28 patients are IH, and ten patients had
paraumbilical hernia, nine patients had umbilical hernia, six
patients had epigastric hernia, and two patients had VH,
as shown in Table 5.

Among 55 patients, 20 patients underwent lap and
35 patients underwent open mesh repair of which six lap
incisional and 22 open IH mesh repair done, as shown in

Table 6.

Mean defect size for lap mesh repair 4.21 and for open
mesh repair 5.71, with SD value for open 1.77 and for lap
0.92 with P < 0.001, as shown in Table 7.

Mean duration for lap 76.95 min and for open mesh repair
120.57 min, which is shorter for the laparoscopic group
with P < 0.001, as shown in Table 8.

Mean pain score was less in lap group 3.45 versus 5.34 in
open group with significant P < 0.001 in lap group, Table 9.

Mean analgesic needed for lap group was lesser 4.3 days
and 6.48 days for open group, Table 10.

Mean antibiotic needed are less for lap group than with
open mesh repair, Table 11.

Lap patients had early oral intake compared to open mesh
repair, Table 12.

Lap patients had stayed less in hospital compared to open
mesh repair, Table 13.

Return to daily routine was earlier in lap group compared
with open mesh repair, Table 14.

Post-operative complications were less in lap group
compared with open onlay mesh repair group, Table 15.

DISCUSSION

LVHR was started by LEBLANC in 1993 year, after that
evaluations were done to make laparoscopic surgery easier
and safest for VH repair, with the use of laparoscopic
approach large incisions and drain placement can be
avoided.

Table 1: Age-wise distribution

Age in years No. of cases
<30 6
31-40 16
41-50 13

>50 20
Total 55
Table 2: Gender-wise distribution

Sex No. of cases
Male 15
Female 40
Total 55
Table 3: Age versus procedure

Age versus Lap onlay open onlay
procedure mesh repair mesh repair
<30 (6) 4 2
31-40 (16) 8 8
41-50 (13) 4 9

>50 (20) 4 16

Total (55) 20 35

Table 4: Gender versus procedure

Gender versus Lap onlay mesh open onlay mesh

procedure repair repair
Male (15) 6 9
Female (40) 14 26
Total (55) 20 35

Table 5: Diagnosis and distribution

Diagnosis No. of cases
Epigastric hernia 6
Incisional hernia 28
Umbilical hernia 9
Paraumbilical hernia 10
Ventral hernia 2
Total 55

The results of our prospective study revealed that as
compared to open repair, laparoscopic repair is associated
with shorter duration of surgery, reduced post-operative
analgesic requirement, and antibiotic requirement.

Duration of hospital stay and return to the normal activity
are significantly shorter for laparoscopic repair, then for
open hernia repair. The reason for this is because of
extensive subcutaneous dissection to have 5 cm mesh
cover beyond the hernia defect, which causes more pain,
longer duration of surgery, requirement of suction drain
for longer period of time, and late return of normal daily
activity. The complication rate for laparoscopic repair was
very low.
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Table 6: Diagnosis versus procedure

Table 10: Mean analgesic days

Diagnosis Lap onlay Open onlay
mesh repair mesh repair
Epigastric hernia 3 3
Incisional hernia 6 22
Umbilical hernia 4 5
Paraumbilical hernia 7 3
Ventral hernia 0 2
Total 20 35
Table 7: Defect size comparison
Defect size Mean SD P value
Lap onlay mesh repair 4.21 0.92 <0.001
Open onlay mesh repair 5.71 1.77 Significant
Table 8: Operative duration comparison
Operative duration in minutes Mean SD P value
Lap onlay mesh repair 76.95 10.16 <0.001
Open onlay mesh repair 120.57 18.54 Significant
Table 9: Pain score comparison
Pain score Mean SD P value
Lap onlay mesh repair 3.45 0.83 <0.001
5.34 0.68 Significant

The laparoscopic procedure was associated with
potentially less wound infection and seroma formation
as compared with open repair. Recent analysis also
suggested minimal post-operative morbidity, a shorter
convalescence period, and an acceptable recurrence
rates. 46!

The results of our study are quite comparable with studies
done by Park ¢ al., Carbaja ez al., and Rameshaw e7 al., and
the following points were analyzed, Table 16.

1. Mean duration of surgery (minutes)
Park et al. lap-95, open — 78
Carbaja ¢z al. lap — 87, open — 112
Rameshaw ef al. lap — 56, open — 82
In our study lap — 76.95, open — 120.57
with SD value for lap — 10.16 and for open — 18.54
with P < 0.001, which is significant.

2. Mean length of stay (days)
Park et al. lap — 3.4, open - 6.5
Carbaja e al. lap — 2.2, open — 9.1
Rameshaw ef al. lap — 1.7, open — 2.8
In our study lap — 6.3, open — 11.06

3. Mean infection rate (%)
Park et al. lap — 00, open - 02

Analgesic days Mean SD P value
Lap onlay mesh repair 4.3 0.86 <0.001
Open onlay mesh repair 6.48 1.07 Significant
Table 11: Mean antibiotic days

Antibiotic days Mean SD P value
Lap onlay mesh repair 5.85 0.93 <0.001
Open onlay mesh repair 8.51 1.56 Significant
Table 12: Mean postop nil by mouth days
Post-operative nil by mouth days Mean SD P value
Lap onlay mesh repair 2.05 0.61 <0.001
Open onlay mesh repair 3.63 0.49  Significant
Table 13: Hospital stay in days

Hospital stay in days Mean SD P value
Lap onlay mesh repair 6.3 1.49 <0.001
Open onlay mesh repair 11.06 1.64 Significant
Table 14: Return to normal activity

Return to normal activity in days Mean SD P value
Lap onlay mesh repair 2.2 0.62 <0.001
Open onlay mesh repair 4.34 0.8 Significant
Table 15: Post-operative complications

Post- Seroma Wound Bowel Mesh Recurrence
operative infections injury infection
complications

Lap onlay 8 1 0 0 0
mesh repair

Open onlay 16 16 0 0 0
mesh repair

P value 0.898 NS 0.005 Sig.

Carbaja e al.
Rameshaw ¢ al.

lap — 00, open — 18
lap — 00, open — 03

In our study lap - 1, open — 16

>

Mean seroma rate (%o)

Park ez al. lap — 04, open - 02
Carbaja ¢z al. lap — 13, open — 67
Rameshaw ¢ al. lap — 00, open — 00
In our study lap - 8, open — 16

The results of our study strongly recommend that LVHR
is the procedure of choice in an trained laparoscopic
surgeons hands.
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Table 16: Comparison similar studies

Observation Park 11

Carbaja 12 Rameshaw 13  Our study

Lap Open Lap Open Lap Open Lap Open
Operating 95 78 87 112 56 82  76.95120.57
time (min)
Length of 34 65 22 91 1.7 2.8 6.3 11.06
stay (day)
Infection rate 00 02 00 18 00 03 01 16
(%)
Seromarate 04 02 13 67 00 00 08 16
(%)
Patients 56 49 30 30 79 174 50 50
CONCLUSION

The present analytical study of comparative analysis and
advantages of LVHR versus open VH repair was carried
out at Government Rajaji Hospital, Madurai, during the
period of June 2016—August 2017

Based on the data and results obtained in the present study,
the following parameters were drawn

1.

2.

o Now

The average total duration of surgery is less using
laparoscopic intraperitoneal mesh placement

The post-operative drainage is nil in the laparoscopic
approach

The post-operative pain is less in the laparoscopic
approach

The post-operative complications are less in the
laparoscopic approach (seroma, wound infection, and
recurrence)

The shorter hospital stay in the laparoscopic approach
Early return to normal work

Early mobilization

It is even possible to reduce post-operative time,
because of standardized techniques, surgeons getting
more skill, and use of mesh fixation devices, and newer
mesh implantation.

Hence, LVHR is considered as the first line of choice in
VH repair.
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Abstract

Introduction: Meckel’s diverticulum is a relatively common congenital diverticulum of ileum resulting from incomplete atrophy
of the vitellointestinal duct in the embryo. Even though the majority of Meckel’s diverticulum is asymptomatic, their potential
to present with severe complications such as bleeding and perforation, intestinal obstruction has, nevertheless, caused much
debate regarding whether a silent Meckel’s should be pre-emptively resected when incidentally discovered during acute
abdominal surgeries.

Aim: Our study aims to analyze the incidental finding of Meckel’s diverticulum during acute abdominal surgeries and its surgical
management.

Materials and Methods: This prospective observational study was conducted for the incidental findings of Meckel’s diverticulum
during acute abdominal surgeries. All the patients clinical, radiological, laboratory, and pathological findings were collected and
the results were statistically analyzed and discussed.

Results: Out of 13 patients, 9 were males and 4 were females, based on age 10 years, patients had age below 40 years and
3 of them had above 40 years, based on clinical manifestations, 1 had perforative peritonitis, 1 had intestinal obstruction, 1
had acute diverticulitis, 1 had recurrent abdominal pain, and 9 were asymptomatic and incidentally found, among them 5 were
found during appendectomy, 1 during gastrectomy, 1 during hernia surgery, 1 during traumatic Whipple’s procedure, and 1
during gastrojejunostomy.

Conclusion: Symptomatic Meckel’s diverticulum was associated with dreaded complications such as perforative peritonitis,
intestinal obstruction, and diverticulitis with severe pain which made us conclude about even an asymptomatic Meckel’s
diverticulum found incidentally during acute abdominal surgeries need to be resected.

Key words: Intestinal obstruction, Meckel’s diverticulum, Peritonitis

INTRODUCTION of the omphalomesenteric duct.!! The duct typically
obliterates during the 7 months of gestation and failure of
closure results in a diverticulum 98% of the time. It is the
most prevalent congenital anomaly of the gastrointestinal
tract, occurring in 2% of the population with 2:1 male
predominance. Meckel’s diverticulum arises from the
anti-mesenteric border of the distal ileum, typically

Meckel’s diverticulum was initially identified by Hildanus
in 1598 and reported by Johann Friedrich Meckel, who
established its embryological origin in 1809. It comprises
the three layers of the intestinal wall and therefore is a true
diverticulum that results from an incomplete obliteration

40-100 cm from the ileocecal valve, with a typical length
_— of 2 inches and diameter of 2 cm. Blood supply to this
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Patients are usually asymptomatic.! Meckel’s diverticulum
involves a variety of complications such as intestinal
obstruction, intussusceptions, ulceration, hemorrhage,
vesico-diverticular fistulae, and rately tumors.!

Ectopic tissue is a common finding in Meckel’s diverticulum,
originally demonstrated gastric mucosa in the diverticula
in 1907, and subsequently heterotopic mucosa has been
described in up to 50% of Meckel’s diverticula, with gastric,
pancreatic, small bowel, and colonic types being the most
common, as arranged in descending order.'"!"!

Pre-operative diagnosis can be difficult. In adults, the
diagnosis is usually made intraoperatively; therefore,
pre-operative history, clinical findings, and supportive
radiological imaging are essential to making a timely
diagnosis. Less commonly, they are found on diagnostic
imaging, including various modalities such as conventional
radiography, contrast study using barium, and ultrasonogram.
Therefore, contrast-enhanced computed tomography
abdomen is the most sensitive diagnostic tool for making
the diagnosis of Meckel’s diverticulum and diverticulitis. A
high index of suspicion is needed to diagnose a Meckel’s
diverticulum.

Surgical resection is the choice for symptomatic Meckel’s
diverticulum; this may include simple diverticulectomy or
bowel resection. Diverticula with a broad base or those
associated with complications such as hemorrhage are
removed by bowel resection. Laparoscopic resection
has also been reported in both the pediatric and adult
population as a safe option.'">"”! Symptomatic Meckel’s
diverticulum found incidentally during acute abdominal
surgeries needs surgical resection.

Aim

The aim of our study is to analyze the incidental finding
of Meckel’s diverticulum during acute abdominal surgeries
and its surgical management.

MATERIALS AND METHODS

This prospective observational study was conducted to
analyze the incidental findings of Meckel’s diverticulum
during other acute abdominal surgeries under different
study parameters such as sex, age distribution, clinical
manifestations, histopathological findings, length of
Meckel’s diverticulum, and surgical management. Medical
records were reviewed retrospectively, including clinical
presentation at admission, laboratory values, performed
pre-operative diagnostics, intraoperative findings, and
histological results. All patients clinical, radiological,
laboratory, and pathological findings were collected.

RESULTS

Out of 13 patients, 9 patients (69%) were males and
4 patients (31%) were females [Figure 1].

Out of 13 patients, 10 patients (77%) had age below
40 years and 3 patients (23%) had age above 41 years

[Figure 2].

Out of 13 patients, 9 patients had incidental findings, 1 had
perforative peritonitis, 1 had intestinal obstruction, 1 had acute
diverticulitis, and 1 had recurrent abdominal pain [Table 1].

Out of 13 patients, 3 symptomatic patients (23%) managed
by open surgical resection, 1 symptomatic patient (8%) by
laparoscopic procedure, and 9 asymptomatic patients (69%o)
had no resection [Figure 3].

Out of 4 patients, 3 patients (75%) had length of Meckel’s
diverticulum of about 6 cm, and 1 patient (25 %) had length
of about 8 cm [Figures 3 and 4|.

Figure 1: Sex distribution of Meckel’s diverticulum

Figure 2: Age distribution of Meckel’s diverticulum
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Laprascopic
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Figure 3: Surgical management of Meckel’s diverticulum

o

Figure 4: Size of Meckel’s diverticulum

=

Figure 5: Histopathology of Meckel’s diverticulum

Out of 4 patients with Meckel’s diverticulum, 3 patients
(75%) had the histopathological origin of gastric mucosa,
and 1 patient (25%) had origin of pancreatic mucosa
[Figure 5].

Table 1: Distribution of clinical manifestations

Clinical manifestations No. of patients

Incidental findings 9
Perforative peritonitis
Intestinal obstruction
Acute diverticulitis
Recurrent abdominal pain

IR G

DISCUSSION

Meckel’s diverticulum is more common in males than females,
with male to female ratio ranging from 2:1 to 4:1. In our study,
outof 13 patients, 9 patients (69%0) were males and 4 patients
(31%) were females. In our study, out of 13 patients, 3 patients
(75%0) had the histopathological origin of gastric mucosa, and
1 patients (25%) had origin of pancreatic mucosa.

Laparoscopy is not only a useful diagnostic method but also
a therapeutic tool, especially in cases of bleeding Meckel
diverticulum. It remains controversial whether all incidentally
diagnosed Meckel diverticula should be resected. Some
authors have promoted the removal of all asymptomatic
Meckel diverticulum because of the high risk of subsequent
complications and low risk associated with resection.!'>"!
Some authors have advocated resection only in selected cases
of Meckel diverticulum, such as who are suspected of having
ectopic gastric mucosa or forming adhesive bands.!"" In our
study, 4 patients who had symptomatic Meckel’s diverticulum
were removed and those 9 patients who had incidental
finding of asymptomatic Meckel’s diverticulum were not
resected and kept under follow-up.

Many studies show that Meckel’s diverticulum occurs
mostly in children’s or young adolescents. In our study, out
of 13 patients, 10 patients (77%) had age below 40 years
and 3 patients (23%) had age above 41 years.

CONCLUSION

Symptomatic Meckel’s diverticulum was associated with
dreaded complications such as perforative peritonitis,
intestinal obstruction, and diverticulitis with severe pain
which made us to conclude about even an asymptomatic
Meckel’s diverticulum found incidentally during acute
abdominal surgeries need to be resected.
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Abstract

Introduction: Nodular goiters are enlargements of the thyroid gland. In the absence of thyroid dysfunction, autoimmune thyroid
disease, thyroiditis, and thyroid malignancy, they constitute an entity described as non-toxic nodular goiter, which occur both
endemically and sporadically.

Aim: The aim of the study was to study the clinical presentation and management of patients with nodular goiter.

Materials and Methods: In this prospective observational study, patients admitted with nodular goiter — solitary or multinodular
were included in the study. The patients diagnosed as a case of solitary or multinodular will undergo detailed history taking,
clinical examination, and investigations such as complete blood count, thyroid profile, fine-needle aspiration cytology, X-ray chest
and neck, and ultrasonography of the neck. Histopathology of the excised specimens was studied to evaluate the incidence
of malignancy.

Results: A total of 18 patients were included, 68% of cases were in 21-40 years age group, all patients had swelling, 33%
had pain, 22% had difficulty in swallowing, 16 patients were euthyroid, and 2 patients had hypothyroidism. The incidence of
malignancy was found to be 8%, 42% of the patients had benign follicular adenomas. The incidence of inflammatory goiter
was 11% and 3% of patients showed evidence of toxicity. Preoperatively, regional lymph node metastasis evaluated and
hemithyroidectomy in adenoma thyroid and colloid nodules, subtotal and total thyroidectomy in multinodular goiters and total
thyroidectomy in carcinoma thyroid were done. About 89% had an uneventful post-operative period.

Conclusion: Nodular goiter of the thyroid was found to be more common in young and middle-aged patients. The majority of
nodular goiter was found to be a benign lesion. The incidence of malignancy was found to be 8% overall, 12.5% nodules in
female were malignant.

Key words: Fine-needle aspiration cytology, Histopathology, Malignancy, Papillary carcinoma, Thyroid tumors

INTRODUCTION simultaneously, but many subjects harbor nodules within
the thyroid gland without the development of goiter, and
in populations with excessive iodine intake, goiters are

often without nodules.["”

Thyroid disease affects many people worldwide. The
spectrum of diseases is wide, ranging from minor structural
changes not influencing the life of the patients to a variety

of disorders that may reduce the quality of life and, in
some circumstances, also affect life expectancy. Among
the mild but frequent disorders are goiter and benign
thyroid nodules. These two conditions often develop
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Nodules are discrete lesions that may be detected by
palpation, autopsy/surgery, ultrasound, or other types
of imaging procedures. Nodular goiter is a recognizable
thyroid enlargement “characterized by excessive growth
and structural and/or functional transformation of one or
several areas within the normal thyroid tissue.”"

Nodular goiters are enlargements of the thyroid gland. In
the absence of thyroid dysfunction, autoimmune thyroid
disease, and thyroiditis and thyroid malignancy, they
constitute an entity described as non-toxic nodular goiter,
which occur both endemically and sporadically. In the early
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phase of goitrogenesis, goiters are diffuse and, with time,
such goiters tend to become nodulat.!

Aim
The aim of the study was to study the clinical presentation
and management of patients with nodular goiter.

MATERIALS AND METHODS

This prospective observational study was conducted
in the Department of General Surgery at Government
Headquarters Hospital, Ramanathapuram.

Inclusion Criteria
All patients admitted with nodular goiter solitary or
multinodular were included in the study.

Exclusion Criteria

Patients with severe comorbid illness, patients with nodular
goiter with regional lymphadenopathy, and patients with
distant metastasis were excluded from the study. The
patients diagnosed as a case of solitary or multinodular will
undergo detailed history taking, clinical examination, and
investigations such as complete blood count, thyroid profile,
fine-needle aspiration cytology (FNAC), X-ray chest and
neck, and ultrasonography (USG) of the neck. The patients
underwent hemithyroidectomy, subtotal thyroidectomy,
and total thyroidectomy and the histopathology of the
excised specimens was studied to evaluate the incidence
of malignancy. After surgery, the patients will be followed
up for any immediate post-operative complications. The
specimen will be sent for histopathological examination,
and the results will be recorded.

RESULTS

In this study, 18 patients with nodular goiter of the thyroid
were included in the study. A higher number of cases were
noted in 21-40 years of age group [Figure 1]. In this study,
16 females and 2 males were included in the study. All the
18 patients complained about swelling in the front of their
neck. Six patients had pain and 4 patients complained of
some difficulty in swallowing [Figure 2].

About 77.7% of cases are solitary nodules of thyroid of
varying sizes from 4 to 7 cm confined to the right or left
lobe with or without, the involvement of the isthmus of
thyroid was noted. About 33.3% of cases are multinodular
goiter with varying sizes of nodules.

Sixteen patients were euthyroid, 2 patients had
hypothyroidism, and no case of hyperthyroidism was noted
[Figure 3]. None of the cases were found with lymph node
metastasis. Nine cases were reported to have colloid nodules

on FNAC and 8 cases reported as adenomatous goiter.
One case of papillary carcinoma was reported in FNAC
[Figure 4]. CT scan was done selectively for multinodular
goiter to assess tracheal compression. All 18 patients
were assessed for surgery under general anesthesia and
preoperatively regional lymph node metastasis evaluated and
hemithyroidectomy in adenoma thyroid and colloid nodules,
subtotal and total thyroidectomy in multinodular goiters,
and total thyroidectomy in carcinoma thyroid were done.

The incidence of malignancy was found to be 8%, 42% of
the patients had benign follicular adenomas. Incidence of
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inflammatory goiter was 11% and 3% of patients showed
evidence of toxicity [Figure 5]. About 12.5% of nodules in
females were malignant [Table 1]. The majority of patients,
89%, had an uneventful post-operative period. One patient
developed hypothyroidism and was given L-thyroxine. One
patient had transient dysphonia in the form of loss of pitch
of voice which improved subsequently |Figure 0].

DISCUSSION

Surgical management of thyroid disease has changed
significantly over the course of the 20" century. Advances
in the investigations to diagnose thyroid disease have
provided for adequate treatment and control of functional
problems. The main indication for thyroid surgery is the
presence of thyroid nodule, multinodular goiter, and
malignancies. The risk of complications varies with the
skill and experience of the surgeon, as well as the extent of
resection. The basic principle of surgery to avoid damage
to any vital structure dictates that the structure must be
clearly identified.

Thyroid nodules are present in 4%—7% of the population by
neck palpation (the incidence increases with increasing age)
and 30% to 50% by USG.F" It has been believed that
fewer than 5% of these nodules are malignant and require
surgical treatment and that extensive evaluation or surgical
excision is not practical.”! However, Stoffer ez 2/ reported
that 13% of the glands resected in thyroid operations for
any reason contained carcinoma.

Previous studies have shown that the diagnostic accuracy
of fine-needle aspiration biopsy is improved with USG
guidance compared with palpation alone.""!" In addition,
USG guidance is required for aspiration of non-palpable
thyroid nodules.!'*"]

Fine-needle aspirate cytology is a fast, accurate, and
inexpensive test to obtain cellular samples. A series of
reviews have reaffirmed its importance in the assessment
of thyroid nodules.!"**!

There are a variety of tests of thyroid function available.
The number of investigations requested should be the
minimum necessary to reach a diagnosis and formulate
a management plan. Only a small number of parameters
need to be measured as a routine, although this may
require supplementation or repeat when inconclusive.!"”
The serum thyroid-stimulating hormone (TSH) may be
used as a single, initial test of thyroid function because
of the high sensitivity of the TSH assay to diagnose
both hyperthyroidism and hypothyroidism. TSH levels
can be measured accurately down to very low serum
concentrations, and if the serum TSH level is in the normal
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Table 1: Distribution of nodular goiter of the
thyroid

Gender Benign Malignant Total
Male 2 0 2
Female 14 2 16
Total 16 2 18
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range, it is redundant to measure the T3 and T4 levels.
Interpretation of deranged TSH levels, however, depends
on knowledge of the T3 and T4 values."® In the euthyroid
state, T3, T4, and TSH levels will all be within the normal
range. Florid thyroid failure results in depressed T3 and
T4 levels with the gross elevation of the TSH. Incipient or
developing thyroid failure is characterized by low normal
values of T3 and T4 and elevation of the TSH. In toxic
states, the TSH level is suppressed and undetectable.!"!

CONCLUSION

Nodular goiter of the thyroid was found to be more
common in young and middle-aged patients. The majority of
nodular goiter was found to be benign lesions. The incidence
of malignancy was found to be 8% overall, 12.5% nodules
in female were malignant. About 89% of patients had an
uneventful postoperative period. One patient developed
hypothyroidism and 1 patient had transient dysphonia.
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Abstract

Introduction: Osteoporotic vertebral fractures that produce increased morbidity, persistent back pain, risk of collapse with time,
and increased fracture risk. Subsequently, these vertebral fractures produce kyphotic deformity and effect on lung capacity.
In our study purpose is to assess the clinical outcome, safety, and efficacy of transpedicular percutaneous vertebroplasty in
osteoporotic vertebral compression fractures (VCFs).

Methodology: The study done between December 2017 and December 2019 at our institute. A total of 10 patients with 21 vertebral
body collapse in that 13 dorsal vertebra and 8 lumbar vertebral body included in the study in neurologically intact individuals. Patients
are considered for treatment, those with chronic pain refractory to medical therapy and bracing and those with severe disabling pain
caused by fractures. Severe cardiopulmonary disease, coagulopathy, and cord compression are contraindications to vertebroplasty.
Severe vertebral compression may also be a contraindication to treatment, because the vertebra may be compressed to such a degree
that needle placement and cement injection become impossible. After treatment, they selected one of three possible responses for
each: Significantly improved, worse, or approximately the same. As an overall assessment analgesic requirement, visual analog scale,
grading of subjective satisfaction score, sleep, and ambulation improvement assessed. To ensure uniformity despite the variable
follow-up period, patients were instructed to indicate their status at 2 weeks after the procedure, 6 months, and 1-year follow-up.

Results: Both pain and functional outcome improved significantly in immediate post-procedure at 2 weeks, 6 months, and
1 year. The majority (70%) of the patients were treated for 2 levels while 2 patients were treated for 3 levels and 1 patient was
treated for 1 level. Visual analog scale (VAS) in the pre-procedure period is 8.3 which decrease in the post-procedure period
at 2 weeks and 6 months is 2.6 and 3.6 subsequently and at 1-year average VAS score is 4. Mobility and sleep pattern is
significantly improved in 8 patients (80%) at 1-year follow-up whereas remain same in 2 patients.

Conclusion: Significant relief in pain in the post-procedure period with minimum risk noticed for VCFs.

Key words: Bone cement, Osteoporosis, Pain, Polymethylmethacrylate, Spine, Transpedicular vertebroplasty, VAS score,
Vertebral compression fracture, Vertebroplasty

INTRODUCTION

Vertebroplasty originally used for an open surgical
procedure that introduces bone graft or acrylic cement
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to mechanically augment weakened vertebral bodies.
Polymethylmethacrylate (PMMA) is the acrylic most
commonly used as a bone filler, and its application in
the treatment vertebral compression fractures (VCFs)
has been reported extensively.l! First, image-guided
percutaneous vertebroplasty done in France in 1984,
when Galibert ¢f @/ injected PMMA into a C2 vertebra
that partially destroyed by an aggressive hemangioma. The
procedure relieved the patient’s long-term pain. After that,
percutaneous vertebroplasty was used to treat VCFs caused
by osteoporosis.’!
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METHODOLOGY

All patients undergoing percutaneous vertebroplasty at our
institution between December 2017 and December 2019.
All patients underwent various combinations of plain
X-rays and magnetic resonance (MR) imaging to assess
the fracture pattern and to exclude other causes of pain
such as herniated intervertebral disc, facet arthropathy,
spinal stenosis, aggressive hemangioma, myeloma, and
osteolytic metastasis.

Before initiating percutaneous vertebroplasty, careful
assessment and evaluation of the patient needed to ensure
that the pain is related to VCFE. Compression fracture
pain usually worsens with weight bearing and improves
with recumbency, pain is typically localized to the area
of the fracture and lacks radicular qualities that suggest
nerve root or cord compression. Local palpation over the
posterior elements of the involved vertebral body will
often elicit pain. Patients were excluded if the affected
level was completely free of pain on palpation, if there
was an overwhelming radicular component to the pain,
or if the fracture seemed too compressed to permit
percutaneous access and cement delivery. Patients with
severe spinal canal compromise were also excluded from
the study. Patients are considered for treatment, those with
chronic pain refractory to medical therapy and bracing
and those with severe disabling pain caused by fractures.
Severe cardiopulmonary disease, coagulopathy, and cord
compression are contraindications to vertebroplasty. Severe
vertebral compression may also be a contraindication to
treatment, because the vertebra may be compressed to
such a degree that needle placement and cement injection
become impossible. An absolute degree of vertebral
compression that precludes treatment cannot be defined.
An upper thoracic vertebra compressed by 50% may be
impossible to treat safely, yet a lumbar vertebra compressed
by 75% may still be treated because the remaining height
is significant.

Clinical examination and plain X-ray are used to confirm
the compression level with MR imaging done. MR images
show both anatomic vertebral collapse and loss of normal
signal from the marrow space of vertebrae with acute
fractures. These findings are well appreciated on sagittal
T1-weighted sequences because the edema associated with
the compression produces a low (dark) signal intensity
compared with the high (bright) signal normally seen in
the marrowfat. Heavily T2-weighted sequences, such as
sagittal short-tau inversion recovery sequences, are the
most sensitive, with fluid representing marrow edema.

High-quality fluoroscopic equipment is essential for the
safe performance of vertebroplasty. The cannula must

be placed accurately to avoid collateral damage, and the
cement must be observed during injection to prevent
extravasation. Fluoroscopic images taken in both plane with
¢ arm equipment allows the procedure to be performed
more rapidly.

Patients typically receive intravenous antibiotics 30 min
before the start of the procedure. Prophylactic pre-
operative antibiotics (typically 1 g of cefazolin 30 min
before the procedure) are routinely administered to the
patient. Antibiotics may also be administered in the cement.
Such delivery is usually used for patients who are known to
be immunocompromised. The level at procedure planned is
prepared in a strictly sterile manner, with sterile drapes used
over other regions. All personnel in the procedure room
must observe a full sterile protocol. Proper fluoroscopic
projection that places the pedicle of the vertebra over the
vertebral body is chosen and local anesthetic is injected
into the overlying skin, needle tract, and periosteum of
the involved bone. A small incision is made with a scalpel.
Using fluoroscopic guidance, an 11-gauge bone biopsy
needle consisting of an access cannula with a beveled
trocar is inserted through the skin and seated against the
periosteum. Under biplane fluoroscopic guidance, the
needle is advanced through the midportion of the pedicle
and into the cancellous interior of the collapsed vertebral
body. The entry site near the mammillary process and the
angulation of the needle trajectory are slightly different
from those used for pedicle screw placement. Initially, the
needle, the contour of the pedicle, and the central X-ray
beam are all positioned along the same axis, thus allowing
the needle to be directed concentrically. Within the pedicle,
the bevel of the needle is oriented so that the tip points
laterally, avoiding the spinal canal.’! Once within the
vertebral body, however, the bevel is rotated to direct the
needle tip toward the midline, which usually obviates the
need for bipedicular access [Figures 1-3]. Similar rotations
of the bevel can direct the needle away from the superior
and inferior endplates. The needle should ultimately reach
the anterior third of the vertebral body. The position is
checked in both anteroposterior and lateral projections.
The trocar is removed and transosseous venography
is performed by injecting nonionic contrast material
through the cannula. If rapid, brisk filling of either the
perimedullary veins or the inferior vena cava is observed,
anastomotic channels of the basivertebral venous plexus
may be embolized with a slurry of microfibrillar collagen,
saline, and contrast medium. This strategy minimizes the
risk of pulmonary embolism or epidural compression
when cement is subsequently injected into the vertebral
body venography may also help evaluate the filling pattern
and identify potential sites of PMMA leakage outside
the vertebral body.”! Such information may prompt
repositioning of the needle by advancement, withdrawal,
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Figure 1: (a and b) Application of trocar needle after
confirmation of collapse levels

Figure 2: Anteroposterior (a) and lateral (b) fluoroscopic images
after needle placement. The needles have been staggered by
alternating between the right and left pedicles at contiguous

levels (a). The needle tips have been placed near the midline (A)

and in the anterior third of the vertebral body (b)

Figure 3: Fluoroscopic images of the thoracolumbar junction
after injection of polymethylmethacrylate ideally, the cement
permeates the anterior three-fourths of the vertebral body and
at least two-thirds of its transverse dimension

or rotation. The optimum period for injection is generally
between 5 and 15 min after combination when a semifluid
texture similar to toothpaste is achieved. Insufficient
polymerization of the acrylic cement at the time of
injection may be one factor that contributes to migration
into the vena cava and subsequent pulmonary embolism.*!
Conversely, by the time the mixture begins to heat up
from the exothermic polymerization reaction, it is usually

too viscous to deliver. Under continuous fluoroscopic
monitoring, PMMA is injected into the interstices of the
vertebral body.

Once the procedure is completed, the patient should be
maintained recumbent for the next 2 h to prevent weight
bearing and axial loading while the cement hardens.
PMMA cements typically set within 20 min and achieve
approximately 90% of their ultimate strength within 1 h
of injection.®! Antibiotic ointment should be applied to the
needle introduction sites and then covered with a sterile
bandage. The patient is made ambulatory overnight and is
discharged 24 h later from the hospital following clinical
and radiological assessment.

Our outcomes assessment had to be kept as simple as
possible. Assessment of visual analog scale between 1
and 10 (1 is totally relived and 10 is same or worse pain),
subjective satisfaction scale between 1 and 5 (1=worse,
2=same, 3=good, 4=very good, 5=excellent). Functional
impact of pain on patients’ lives to compare their
ambulatory status, the ability to sleep comfortably, and
analgesic/narcotic requirements before and after treatment.

After treatment, they selected one of three possible
responses for each: Significantly improved, worse, or
approximately the same. To ensure uniformity despite
the variable follow-up period, patients were instructed to
indicate their status at 2 weeks, 6 months, and 1 year after
the procedure.

RESULTS

The procedure was performed in 10 patients involving
21 vertebrae (lower thoracic — 13 and lumbar — 8). Most
patients were of the elderly age group with mean age of
04 years (range 50-70 years). All the patients presented with
severe intractable pain with varying degree of impaired
mobility of relatively longer duration. The procedure was
successful in 10 patients. In 1 patient, it was extravasation
of dye and bone cement in epidural space in the post-
operative period for that open decompression with
removal of bone cement from epidural space and surgical
stabilization done. The bilateral transpedicular approach
was done in all patients.

The majority (70%) of the patients were treated for 2 levels
while 2 patients were treated for 3 levels and 1 patient was
treated for 1 level. The amount of bone cement injected

per vertebral body varied from 2 ml to 8 ml with an average
of 5ml

The clinical response to the procedure was assessed
immediately after the procedure, 2 weeks, 6 months, and
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1 year period. The visual analog scale (1-10), grading
of subjective satisfaction (1-5), analgesic requirement,
ambulation after procedure, improvement in sleep were
monitored. Average visual analog scale (VAS) in the
pre-procedure period is 8.3 which decrease in the post-
procedure period at 2 weeks and 6 months is 2.6 and 3.6
subsequently and at 1-year average VAS score is 4. Mobility
and sleep pattern is significantly improved in 8 patients
(80%) at 1-year follow-up whereas remain same in
2 patients. Average subjective satisfaction score at 6 month
period is 3.8 and at 1 year of follow up period average score
is 3.1. No recurrence of pain and further vertebral collapse
was seen during a mean follow-up of 1 year.

DISCUSSION

Acute complications of a vertebral fracture include
transient ileus, urinary retention, and the hazards of
protracted immobilization, while long-term effects include
kyphosis, deconditioning, insomnia, and depression.”!"!
Patients with osteoporotic compression fractures have
significantly higher mortality rates than age-matched
controls and are more than twice as likely to die from
pulmonary causes.'"!! Vital capacity, forced expiratory
volume, and other measures of pulmonary function are
significantly diminished in patients with spinal compression
fractures as compared with those with back pain from other
causes. In one model, each thoracic compression fracture
reduced forced vital capacity by more than 9%.I"”

While bed rest, bracing, and analgesic medication remain
the mainstay of therapy, refractory pain and debility
complicate a significant percentage of compression
fractures.' Surgical intervention is uncommon due to the
technical impediments imposed by osteopenic bone and
the high prevalence of comorbid conditions in this patient
population. Percutaneous vertebroplasty, the injection
of PMMA bone cement into the collapsed vertebral
body, has emerged as an accepted form of therapy for
osteoporotic compression fracture.'"! An injection of
PMMA mechanically reinforces the vertebral body and may
reduce pain by halting further compression, deformity, or
micromotion.'”! Alternatively, it has been proposed that
the heat generated by the exothermic polymerization of
PMMA damages pain-sensitive nerve endings within the
vertebra and surrounding tissues."*

One of the principal determinants of outcome is proper
patient selection. The ideal candidate for percutaneous
transhepatic portal venography (PTPV) presents within
4 months of the fracture and has midline, nonradiating
axial pain that increases with weight bearing and is
exacerbated by manual palpation of the spinous process

at that level up to two-thirds of osteoporotic compression
fractures never comes to the attention of the clinician.!"!
Since some patients have associated fractures that are
incidental, it is crucial to identify the symptomatic level
requiring treatment. Exclusion criteria include collapse to
<20% of the original height (vertebra plana) and other
fracture patterns that preclude safe access to the vertebral
body. With technical modifications, however, some have
documented the feasibility of treating fractures collapsed
more than 80%."" Patients with active infections of the
spine or coagulopathy should not undergo vertebroplasty.
One limitation of this procedure is that the outcome
is not easy to evaluate. Outcomes are subjective, and in
placebo effects cannot be excluded from the study. The
study population included many elderly patients with
memory deficits and others who are inherently difficult
to question. Several patients developed new compression
fractures during the course of follow-up, which made it a
difficult assessment.

Extrusion of PMMA was common, especially when
the fracture plane extended to the endplates or cortical
surfaces. Extrusion may occur into the epidural space of
the spinal canal, the neural foramen, the intervertebral disc
space, or the paraspinal veins and lungs. Each pattern of
extrusion carries distinct risks. Extrusion of bone cementis
complication most commonly seen, in our study one patient
after Percuteneous transpedicular vertebroplasty (PTPV)
show bone cement exctrusion in inferior disc space, who
ultimately improved after undergoing surgical removal and
stabilisation of extruded intradiscal bone cement.

CONCLUSION

Tranpedicular percuteneous vertebroplasty provide
significant pain relief related to osteoporotic vertebral
compression fractures and decrease period of morbidity
with a very low complication rate.
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Abstract

Introduction: Achalasia cardia is a primary esophageal motility disorder of an unknown etiology, characterized by abnormal
peristalsis of the esophageal body and the absence of relaxation of the lower esophageal sphincter. Laparoscopic Heller
cardiomyotomy is the surgical procedure of choice for achalasia cardia.

Aim: The aim of the study was to the immediate safety and long-term efficacy of laparoscopic Heller’s cardiomyotomy with
intraoperative endoscopy and Dor’s anterior partial fundoplication in patients with achalasia cardia.

Materials and Methods: In this prospective study, laparoscopic Heller's myotomy with intraoperative endoscopy and anterior
Dor’s fundoplication were performed in all achalasia cardia patients. Patients’ demographic, clinical features such as dysphagia
grade and Eckardt score, intraoperative, post-operative parameters, and response to treatment on follow-up were analyzed.

Results: In 14 patients, 10 were females (71%), the mean age was 37+14.96 years. Mean pre-operative modified Takita’s
dysphagia grade was 2.93+0.73. Endoscopic classic findings and barium swallow bird beak sign were diagnostic in all cases. Pre-
operative Eckardt score was 8.93+1.44. Eckardt score at discharge was 0.43+0.51 and at 12" month was 0.21+0.43. On analysis,
there was a significant improvement in pre-operative values of modified Takita’s dysphagia grade and Eckardt score to normal
values postoperatively (P < 0.0001) and the durable effect was persistently observed in 3 and 6", 9", and 12"-month follow-up.

Conclusion: Laparoscopic Heller's myotomy with intraoperative endoscopy and Dor’s fundoplication are safe and effective
with significant improvement in post-operative Takita’s dysphagia score and Eckardt score.

Key words: Achalasia cardia, Dor’s fundoplication, Eckardt score, Laparoscopy Heller's myotomy

INTRODUCTION incidence of around 1.6/100,000 persons and prevalence
of around 10.8/100,000 persons.I"l It is associated
Achalasia cardia, even though a rare disease, is the most ~ with abnormalities of esophageal peristalsis and lower
common esophageal motility disorder with annual  esophageal sphincter (LES), causing failure of relaxation
of hypertensive LES with swallowing. Classic symptoms

Access this article online of Achalasia cardia are dysphagia, regurgitation especially

nasal regurgitation during sleep or supine posture, with
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deformation.’! Dysphagia is graded by severity according
to Takita’s classification.

Table 1, retrosternal pain is mainly caused due to spastic,
non-peristaltic, and nonfunctional contractions of the
esophagus to propel the esophageal content into the
stomach beyond the hypertensive LES. Weight loss is a
long time effect due to either nutritional or development
of malignancy in this background.

These classic four symptoms — dysphagia, regurgitation,
retrosternal pain, and weight loss are included in a clinical
Eckardt score.! Each component is assigned a score
from O to 3 based on the patient’s self-reported response,
resulting in a total score that can range from 0 to 12.°!
Eckardt score is an exceptional tool for diagnosis and
assessment of the efficacy of treatment during follow-up.
Clinical and symptomatic success is defined by a score of
3 or less following a therapeutic intervention [Table 2.
Limitations are, this is a subjective assessment of the
patient’s symptoms. Objective confirmation of the efficacy
of the intervention requires post-operative manometry
and timed barium study with additional cost to the patient.

It is diagnosed with classic clinical symptoms, endoscopic
findings, and barium swallow. Esophageal manometry with
Chicago subtype Classification!® helps in pre-operative
prognostication of treatment response and selection of
intervention.l Treatment of this condition is mainly
palliative, relieving the obstruction at LES by dividing the
hypertensive LES fibers. At present, available interventions
are pharmacotherapy, endoscopic dilatation/botulinum
toxin injection, laparoscopic Heller’s cardiomyotomy
(laparoscopic Heller’s myotomy [LHM]), and per oral
endoscopic myotomy (POEM).

Table 1: Modified Takita’s dysphagia grading
Grade

| Able to eat normally
Il Requires liquids with meals
Il Able to take only semisolid food

Findings

I\ Able to take only liquids
\Y Able to swallow saliva but not liquids
VI Complete dysphagia

Table 2: Eckardt score for symptomatic evaluation
in achalasia

Score Weight loss (kg) Dysphagia Retrosternal Regurgitation

pain
0 None None None None
1 <5 Occasional Occasional  Occasional
2 5-10 Daily Daily Daily
3 >10 Each meal Each meal Each meal

The purpose of this study is to evaluate the immediate
safety and long-term efficacy of laparoscopic Heller’s
cardiomyotomy with intraoperative endoscopy and Dor’s
anterior partial fundoplication in patients with achalasia
cardia.

The primary outcome of the study is the effective
therapeutic response with a reduction in the dysphagia grade
and Eckardt score at the follow-up assessment. Secondary
outcomes included feasibility, rate of complications, and
symptomatic relief.

MATERIALS AND METHODS

This is a prospective study of achalasia cardia patients
diagnosed and treated between December 2017 and
December 2018 in our institute by a single surgeon.
Patients were regularly followed up, data were prospectively
collected and analyzed for the safety and efficacy of the
LHM intervention.

Inclusion Criteria

Diagnostic history, Eckardt score, upper endoscopy, high-
resolution manometry, barium swallow study was included
in the study.

After proper pre-operative evaluation and diagnosis, patients
were given a detailed explanation of therapeutic options
available such as pharmacologic, pneumatic dilation, surgery,
and endoscopic (POEM) treatments. Those patients willing
for surgical option and fit to undergo a major laparoscopic
surgical procedure were included in this study. Unfit patients
and those patients not willing for surgery were excluded
from this study. Contrast computed tomography (CT) scan
was performed in selected patients with severe weight loss,
atypical findings, and advanced age at presentation.

Methodology

After general anesthesia, the patient was placed in a supine
position strapped well, with legs apart using stirrups.
Laparoscopic equipment placed at the head end of the
patient. The surgeon stands between the patient’s legs, with
assistants standing at both sides of the patient. We use five
ports, 10 mm left supraumbilical for the camera, 5 mm
bilateral subcostal operating ports, 5 mm epigastric port for
liver retraction, and 5 mm left lumbar port for assistance.
Under reverse Trendelenburg position, dissection was
limited to the anterolateral aspect of the abdominal
esophagus and the diaphragmatic crura to prevent
future reflux. The anterior vagal trunk was dissected and
preserved. Heller’s myotomy was started from the lower
esophagus and extended for about 6 cm on the esophagus
and gastric side for 1-2 cm by blunt technique with cautious
and very minimal use of energy devices.
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After completion of myotomy, intraoperative endoscopy
was performed under laparoscopic vision, to ensure the
adequacy and length of myotomy on both esophageal
and gastric sides with the free unrestricted easy passage
of endoscope across the LES. The myotomy site was
immersed in saline and air leakage test was performed by
insufflation of endoscopic air with direct visualizations
by laparoscopy. After confirmation of the adequacy of
myotomy and ruling out perforations, anterior partial Dot’s
fundoplication was performed by suturing the fundus of
the stomach to both edges of myotomy and crura of the
diaphragm.

Postoperatively gastrografin dye swallow study was
routinely performed after 24 h for ruling out any leak and
to confirm the free passage of dye across LES. Oral diet
was started and the patient was discharged subsequently
once they recover. Patients were followed weekly for the
1 month, 3, 6™, 9" months, and 1 year after surgery and
dysphagia grade and Eckardt score obtained.

All data values are expressed as mean = SD. Comparisons
between pre-operative and post-operative values of
Eckardt score and variable parameters were analyzed
by using paired sample #test, P < 0.05 was considered
statistically significant.

RESULTS

A total of 14 patients with achalasia cardia were included
in this study with 10 females (71%) and 4 males (29%),
respectively [Figure 1]. Patients were aged between 13
and 60 years with a mean of 37£14.96 [Figure 2|. Three
patients had diabetes and one patient had idiopathic
thrombocytopenic purpura (ITP) as comorbidity.

The total duration of symptoms ranged from 6 to
72 months with a mean of 26.43%£16.57. The most
common symptom was dysphagia 73 months, Takita’s
grade 2 in 4 cases (28.6%), 3 in 7 cases (50.0%), and 4 in
3 cases (21.4%), respectively, followed by regurgitation
[Figure 3]. The mean modified Takita’s dysphagia score
was 2.93%0.73. Retrosternal pain was present in most of
the patients. Weight loss was observed in all patients which
ranged between 4 and 12 kg with a mean of 7.64£2.53 kg,
Endoscopic classic findings and barium swallow bird beak
sign were diagnostic in all cases [Figure 4]. Manometry
was performed in all cases and Type 2 was present in
12 patients (85.72%) and Types 1 and 3 were present in
one patients (7.14%) each. A contrast CT scan chest was
done in 4 patients. The maximum diameter of esophagus
ranged between 3.70 cm and 10.30 cm with mean value of
5.96£2 cm. The sigmoid esophagus was present in 4 cases

Figure 1: Distribution of gender

Age in Years
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Figure 2: Distribution of age group
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Figure 3: Distribution of dysphagia grade (Takita’s)

(28.6%). Pre-operative Eckardt score ranged between 7 and
12 with mean value of 8.9311.44.

All cases were performed by laparoscopic technique
with no conversion. Intraoperative endoscopy was also
performed in all cases to confirm the adequacy of myotomy
and leak test was also done in all cases which were negative
for any perforation. Extension of myotomy was needed
in 5 cases (35.7%). Myotomy was extended on the gastric
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Table 3: Distribution of study variables

Variables Minimum Maximum Mean Standard deviation
Age (years) 13.00 66.00 37.00 14.96
Duration of symptoms (months) 6.00 72.00 26.43 16.57
Weight loss (kg) 4.00 12.00 7.64 2.53
Maximum esophagus diameter (cm) 3.70 10.30 5.96 2.00
Duration of surgery (min) 90.00 150.00 111.07 19.53

side in 3 cases and esophageal side in 2 cases. All patients
underwent anterior Dor’s fundoplication without division
of short gastric vessels and mobilization of fundus of the
stomach. Drains were placed in all cases.

Duration of surgery ranged between 90 and 150 min
with a mean of 111.07£19.53. The only intraoperative
complication was bleeding that occurred in one patient
with ITP which was controlled without any adverse effect

[Table 3].

Post-operative hospital stay ranged between 3 and 7 days
with a mean of 3.78%1.18. Gastrografin dye swallow study
was done in all patients after 24 h, which confirmed free
passage of contrast across the LES and did not reveal any
leak [Figure 5]. Oral intake was resumed in all cases between
post-operative days 2—5 with a mean of 2.42%0.85. Only
one patient with ITP developed a small hematoma in the
post-operative period which was managed conservatively
without any adverse effect, but necessitated delayed oral
intake with resultant delayed discharge on the 7™ day. All
patients were discharged after removal of drain, between
3 and 7 days with a mean value of 3.78%1.18.

Postoperatively, dysphagia improved to modified Takita’s
dysphagia grade 1 (able to eat normally) in all patients
and the effect was observed until 12 months on follow-
up. None of the patients had vomiting or weight loss in
post-operative follow-up. Only one patient had occasional s
episodes of retrosternal pain during 3“1— and 6™-month Figure 5: Post-operative swallow study
review. Occasional episodes of regurgitation were observed

in 5 patients in 3*- and 6™-month follow-up (in those

patients with extended myotomy). At 1 year follow-up, 8.93
only 2 patients had occasional regurgitation and none of 10
the patients had dysphagia, vomiting, retrosternal pain, or
weight loss. The mean Eckardt scores were 0.4320.51 at 759
discharge and 0.211+0.43 at the 12" month. On statistical
analysis, there was no significant statistical difference noted 51
between 3 and 6®, 9* and 12%-month Eckardt scores
[Figure 6]. 251
0.43 043 0.43 0.21 0.21
On analysis, there was a significant improvement in pre- 04 — + w e w
operative values of modified Takita’s dysphagia ora de and Preoperative Discharge 3rd month 6th month  9th month 12th month
Eckardt score to normal values postoperatively (P < 0.0001) Figure 6: Distribution of Eckardt score
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and the durable effect was persistently observed in 3" and
6%, 9% and 12%-month values.

DISCUSSION

Achalasia cardia is a rare motility disorder of the esophagus
with specific clinical features and is diagnosed by classic
endoscopic, barium swallow, and manometric findings.
Symptoms were graded and classified as per Eckardt score.
Treatment is mainly aimed at relieving the obstruction at
hypertensive LES. Eckardt score is the best prognostic
symptomatic assessment of functional recovery following
intervention for Achalasia cardia.’! A post-operative score
of <3 is the goal for good functional outcomes which
should be durable in the long term. A post-operative score
of >9 indicated failure of the intervention.®

Of the available pharmacologic, endoscopic, and surgical
treatment options — LHM is the gold standard intervention
to treat this rare condition.”! Hellet’s cardiomyotomy is
done by dividing hypertensive lower esophageal and gastric
muscle fibers. LHM has the advantages of minimally
invasive surgery such as enhanced magnified vision,
minimal pain, and early post-operative recovery.

For better symptomatic improvement, myotomy is done for
atleast 5 cm on esophageal aspect and extended myotomy
is done in selective cases. The gastric aspect of myotomy
is performed for at least 1-2 cm. Since myotomy is done
under direct magnified laparoscopic vision, mucosal injuries
can be detected intraoperatively and repaired immediately.
Post-myotomy intraoperative endoscopy is done in all
cases to confirm the adequacy of myotomy and an air
leak testis also performed to detect microperforations and
repaired immediately. Since limited esophageal mobilization
was done only on the anterolateral aspect, anterior Dot’s
fundoplication is done in all cases to cover the myotomy
site and to prevent reflux in the future.

Previous studies on achalasia cardia showed that LHM
provides excellent symptomatic relief, with efficacy rates
from 88% to 95% which lasts for 610 years.'""'"! It is
recommended that the myotomy should extend for 4-5 cm
in the distal esophagus and 2-3 c¢m into the gastric side.!'”
Main intraoperative complication is esophageal perforation;
in approximately 6.9% of patients, maybe repaired
immediately during the surgery." The most common
post-operative side effect LHM is the development of
reflux. Fundoplication can reduce the chance of developing
GERD from 41.5% to 14.5%." Both Dor and Toupet
fundoplication is equally effective in reducing the GERD
risk after LHM.I"!

Our present study included patients from all socioeconomic
status and chronic symptoms of more than 6 months. All
the patients were operated by a single surgeon at a single
institute and uniform operative and post-operative protocol
was followed in every patient. Sigmoid esophagus (end-
stage achalasia) was present in 4 patients. Type 1 and Type 3
manometric types were present in one patient each. One
patient had I'TP which caused some intraoperative bleeding
and was managed easily without any major complication.

Relief of dysphagia is the most important goal in the
management of patients with achalasia, which is confirmed
in our study [Figure 3]. All patients with a pre-operative
Eckardt score of 7-12 had symptomatically improvement
with a post-operative Eckardt score of 0-1, and the
effect was persistent during follow-up up to 1 year which
is statistically significant. The mean Eckardt scores
significantly improved after LCM in all our patients. This
successful effect was observed even in Type 1 and Type 3
manometric types. Our study also showed, even in four
patients with end-stage sigmoid esophagus, LHM was safe
and similarly effective in the long term.

Limitations of the Study

*  Prospective observational study with no comparison
e Smaller sample size (rare disease)

*  Non-randomized trial

e Shorter follow-up.

CONCLUSION

Achalasia cardia is a chronic esophageal motility disorder
that impairs the patient’s quality of life, work productivity,
functional, and nutritional status. Laparoscopic Hellet’s
cardiomyotomy is the gold standard surgical intervention
of all the available interventions for primary achalasia
cardia. Our present study confirmed the immediate safety
and durable long-term benefits of LHM with intraoperative
endoscopy and Dort’s fundoplication. The same effect is
observed even in Type 3 and severe cases with the sigmoid
esophagus. A newer procedure like POEM is emerging
as a safer alternative and its long-term effects should be
compared with LHM in future studies.
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Abstract

Introduction: Ultraviolet B (UVB) radiation exposures induced toxicity and generate oxidative stress on liver tissue and their
alternative effect on biochemical process. Curcumin (Cur) and ascorbic acid (AA) act as a good antioxidant and shown the

protective effect on animal tissue.

Materials and Methods: Twenty-four adult healthy female Wistar rats weighing 130-150 g were used. It is divided into four
groups, the 1%t group considers as control, the 2™ group considers as UVB treated, the 3™ group considers as UVB + Cur group,
and the last 4" group considers as UVB + AA, exposure of radiation for 15 days.

Results: We found that UVB radiation shown on the female Wistar rat alteration on the animal body weight, liver weight, lipid
peroxide, superoxide dismutase, and glutathione as compared to the control group.

Conclusion: It is concluded that UVB radiation shows the harmful effect on female Wistar rat and little preventive effect of

Cur and AA.

Key words: Curcumin and ascorbic acid, Liver, Ultraviolet, Wistar rat

INTRODUCTION

Ultraviolet (UV) rays contain a band of electromagnetic
radiations with wavelength from 200 nm to 400 nm. Being
present in the sunlight, UV radiations are an important
source of energy and have sufficient power to penetrate the
body cells; consequently, the chemical and biological effects
generated by these radiations have much greater than simple
heating effects. Radiation emitted and transmitted through
different sources are absorbed by the animal body tend to
be a very high up environmental toxin. UV radiations have
the potential to bear both positive and negative effects,
thereby affecting the well-being of animals and humans.
UV radiations are non-ionizing and are classified into
three types, ultraviolet C (UVC), ultraviolet B (UVB), and
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ultraviolet A. UVC (200-280 nm, shortwave length) is lethal
than UVB (280-320 nm, medium wavelength).'”] The
liver’s highly specialized tissues regulate a wide variety of
high-volume biochemical reactions, including the synthesis
and breakdown of small and complex molecules, many
of which are necessary for normal vital functions.”! When
cells or tissues are exposed to radiation, the water molecules
undergo dissociation (radiolysis) and produce free radicals
and related species in the form of reactive oxygen species
(ROS). These, in turn, can act on biomolecules such as
DNA, lipids, and proteins and cause oxidative damage.!
Acute effects mainly include hematopoietic cell loss, immune
suppression, mucosal damage, and potential injury to the
liver and other tissues. Because radiation-induced oxidative
stress and tissue injury are attributed mainly to ROSI and
structures, including DNA, lipids, proteins, and membranes,®!
these species also induced the cellular antioxidant defense
enzymes such as superoxide dismutase (SOD), glutathione
(GSH), and catalase.”

This study investigated the antioxidant role of curcumin
(Cur) and ascorbic acid (AA) against UVB radiation-
induced oxidative damage in liver tissue.
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MATERIALS AND METHODS

Chemicals

AA was purchased from Sigma-Aldrich Co., USA, and
Cur purchased from HiMedia and rests of the chemicals
used were purchased from Central Drug House (P) Ltd.,
New Delhi.

UV Irradiation

UVB light (TL 20W/01 UVB Narrowband made in
Germany), which emits UVB in the range of 280-320 nm
(UVB), was used as the source to irradiate the Wistar rat.
The irradiance was 2 h for 15 days.

Experimental Animals and Design

Female adult Wistar rat weighing 130150 g was purchased
from the College of Veterinary Sciences and Animal
Husbandry, Mhow (22.55° N, 75.75° E, M.P), India. The ethical
approval was given from the Department of Pharmaceutical
Sciences, Dr. Harisingh Gour Vishwavidyalaya (A Central
University) (Registration 379/CPCSEA/TAEC-2018/2017),
Sagar (M.P) (23.88° N, 78.73° E); international guidelines
were followed for care and use of laboratory animals. All
animals (7 = 24) were housed in plastic cages and were fed
on standard laboratory diet daily food and water ad /ibitum.
Rats were kept on laboratory condition.

The experimental rats randomly divided into four groups.
The experimental groups were administrated different
doses as follows:

*  Group I: (Control group) Normal food and water
ad libitum

e Group II: (UVB-treated group) Received a dose of
280 nm of UVB radiation for 2 h for 15 days

e Group II: (UVB-treated group + Cur) UVB-treated
group received a dose of Cur (25 mg/kg body weight
[BW)]) orally for 15 days

e Group IV: (UVB treated + AA) UVB-treated group
received a dose of AA (250 mg/kg BW) orally for 15
days.

Sample Collection

After the last day of experiment, animals were sacrificed
by cervical dislocation; liver was dissected out, washed in
ice-cold phosphate buffer saline, and stored at —20°C for
further analysis. All the procedures involving animals were
conducted according to the requirements.

Measurement of BW and Liver Weight

BW measurement was performed before and after the
experiment. Liver weight measurement was performed after
the experiment. Both liver weight measurements were done
with an electronic balance (Sartorius, BP210 S).

Tissue Homogenization

For the estimation of malondialdehyde (MDA) levels,
lipid peroxide, SOD, and GSH, the liver tissues were first
homogenized in 0.02 M tris(hydroxylmethyl)aminomethane
hydrochloride (Ttis-Cl) pH 7.4. After the preparation of 10%
homogenate of each tissue, the samples were centrifuged
at 1000 g for 30 min at 4°C. The supernatant was collected

and stored at —20°C for further analysis. Protein estimation
was performed according to the Lowry method.!"”

Estimation of MDA Levels

MDA assay was done for the detection of lipid peroxidation."!
MDA is the end product of lipids after its peroxidation. One
hundred microliters of tissue homogenate were incubated in
1 ml of 0.5 M Tris-maleate buffer (pH 5.9) in a water bath at
30°C for 30 min. After adding 1.5 ml of thiobatbituric acid,
the mixture was incubated in a boiling water bath for 10 min
using tight condensers. Then, it was allowed to cool and 3 ml
pytidine:n-butanol mix (3:1 v/v) was added in it. Further, 1 ml
of 1 N NaOH was added and rest for 10 min. The absorbance
was noted at 548 nm. The level of lipid peroxidation was
expressed in nmol MDA /mg protein.

Estimation of SOD

The activity of SOD was determined as photochemical
inhibition of nitro blue tetrazolium (NBT) chloride. A
reaction cocktail composing 2.25 mM methionine, 100 mM
of phosphate buffer (pH 7.8), 2.25 mM NBT, 200 mM
L-methionine, 1 M sodium carbonate, and 3 mM EDTA
was prepared. A reaction cocktail was taken and 50 pl of
tissue sample was added to the test tube. The reaction starts
after adding 60 pM riboflavin. The reaction cocktail was
illuminated in the presence of both light and dark, then
absorbance was measured at 560 nm. Enzyme activity was
expressed in unit/mg protein. One unit of enzyme is defined
as the amount of 50% enzyme inhibiting the rate reaction.!”

Estimation of GSH

GSH determination was performed immediately on the
fresh homogenates using the spectrophotometric method
desctibed by Sedlak and Lindsay.!"” Briefly, 1 M Tris-cl,
2 mM 5, 5’-dithiobis-2-nitrobenzoic acid, and 50 mM
sodium acetate mixture were added to the supernatant
and incubated for 15-30 min at room temperature. The

absorbance of the resulting yellow color was read against
the blank at 412 nm.

Biochemical measurements were carried out at room
temperature using a spectrophotometer.

Statistical Analysis

All statistical analyses were performed using one-way
ANOVA. The data are expressed as mean * standard
deviation. Student’s #test was applied for comparison
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Figure 1: Effect of ultraviolet B radiation and both antioxidants administration on (a) body weight, (b) liver weight. Values are
presented as mean =+ standard error. ***P < 0.001 significance of difference from control
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Figure 2: Effect of ultraviolet B (UVB) radiation and both
antioxidants administration on the malondialdehyde (MDA)
content. UVB-treated group shown significantly increases
the MDA content in liver, while UVB + Curcumin and UVB +
ascorbic acid group significantly decreased as compare to

UVB-treated group. Values are presented as mean + standard
error

between control and each treated group individually.
The level of significance at *P < 0.05, **P < 0.01, and
Pr* < 0.001 was considered statistically significant.

RESULTS

BW and Liver Weight

The BW of UVB-treated female Wistar rats shows a
significant reduction in BW as compared to the control
group. It was observed that Cur and AA treatment increase
the BW significantly as compared to UVB, and there are
significant differences as compare to the control group
[Figure 1]. A significant decrease in the weight of liver was
observed on UVB treatment in female Wistar rats, while
a pootly significant increase was noted on antioxidants
administration in both groups [Figure 1].

Lipid Peroxidation
The MDA values varied in the liver of the female Wistar rat
under the stress of UVB treatment. The MDA concentration

was significantly higher in the liver of the UVB-treated
group as compatred to control. UVB + Cur group exhibited
a significant decrease of MDA concentration when
compared to the control group [Figure 2].

SOD

The status of enzymatic antioxidants in liver of Wistar rat
revealed that the specific activity of SOD in liver shows a
significant decrease of P < 0.05 in UVB-treated groups as
compared to control. The SOD activity shows a significant
increase in UVB + Cur group and a decrease of P < 0.05
in UVB + AA group as compare to UVB-treated group
[Figure 3].

GSH

GSH activity in liver shows a decrease in UVB-treated
groups as compared to control. The GSH activity shows
a significant increase in UVB + Cur group and UVB +
AA group as compare to the control and UVB-treated

group [Figure 4].

DISCUSSION

The results of the present study investigated that UVB
irradiation caused tissue damage in the Wistar rat liver as
manifest by increased MDA levels, decreased SOD, and GSH
levels. The increase in MDA level in the irradiated group as
compare to control group while the effect Curand AA shown
the significantly decrease as compare to irradiated group. In
this discussion of the adverse effects, the major focus is on the
effects on liver tissue. In addition, the possible protective effect
Other reported that increased levels of lipid peroxidation in
hepatic tissues as demonstrated by MDA levels, MDA is a
good indicator of the degtee of lipid peroxidation."! It has
been reported that whole-body exposure of rats to high-
energy radiation from Co-60 causes tissue damage in several
organs as assessed by increased lipid peroxidation at 2, 12, and
72 h after irradiation."' Thus, radiation-induced damage
might result in adverse health effects within hours to weeks,
and delayed effects may be observable many months after
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Figure 3: Effect of ultraviolet B (UVB) radiation and both
antioxidants administration on the specific activity of
superoxide dismutase (SOD). UVB radiation showed the
significantly decreasing the SOD activity in liver. SOD activity is
significantly lower in UVB + ascorbic acid than the UVB-treated
group. Values are presented as mean * standard error *P < 0.05,
**P < 0.01, and ***P < 0.001
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Figure 4: Effect of ultraviolet B (UVB) radiation and both
antioxidants administration on the glutathione (GSH) activity.
UVB radiation showed the significantly decreasing the GSH
activity in liver. GSH activity is significantly higher in UVB +
Curcumin and UVB + ascorbic acid as compare to the control
and UVB-treated group

exposure.' In addition, there is evidence of an increase
in the activity of antioxidant enzymes such as SOD and
phospholipid hydroperoxide glutathione peroxidase and a
decrease of MDA after precautions.!'!”!

CONCLUSION

The results obtained indicate that oxidative stress generated
due to UVB radiation affects the biochemical parameters
in Wistar rat. Cur and AA act as an antioxidant in reducing
the oxidative stress and cure the liver tissues.
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Abstract

introduction: Despite many advances in both surgery and radiotherapy, the treatment of esophageal cancer remains a challenge
for both surgeons and oncologists. The treatment of choice for patients with carcinoma esophagus is controversial. Recent
studies have suggested that combined chemotherapy and radiation therapy may result in improved survival.

Aim: The aim of our study was to analyze the role of concurrent chemoradiation in inoperable carcinomas esophagus.

Materials and Methods: This single-arm prospective study was conducted in the Department of Radiotherapy, Thanjavur
Medical College Hospital from August 2018 to August 2019 to analyze the role of concurrent chemoradiation in inoperable
carcinomas esophagus. A total of 26 cases of inoperable cases of carcinoma esophagus were treated with once-weekly cisplatin
30 mg/ m? along with radiotherapy 60 Gy in 30 fractions in 6 weeks on telecobalt machine.

Results: Of 26 patients 16 patients were males, 10 patients were females, 17 patients had age <60 years, 9 patients had
age above 61 years, 22 patients had squamous cell carcinoma, 4 patients had adenocarcinoma, 4 patients had lesion in
upper part of esophagus, 14 patients had lesion in middle part, 8 patients had lesion in lower part, 4 patients had tumor
dimension <5 cm, 22 patients had dimension >5.1 cm, 2 patients had tumor stage T1, 22 patients had T2, 2 patients had
T3, 1 patient had Nx, 21 patients had No, 4 patients had N1, 15 patients had mild dysphagia, 8 patients had moderate
dysphagia, 3 patients had severe dysphagia1 patients had diarrhea, 1 patient had fatigue, 4 patients had leukopenia, and
1 patient had neutropenia.

Conclusion: Combined modality therapy plays a significant role in the treatment of patients with carcinoma esophagus.
Concurrent chemoradiation is a superior treatment in inoperable carcinoma esophagus in terms of local control and survival.
Hence, concurrent chemoradiation can also be tried in early cases and surgical morbidity survival and quality of life can be
improved.

Key words: Carcinoma esophagus, Cisplatin, Concurrent chemoradiation, Tele cobalt machine

INTRODUCTION

Cancer of the esophagus is a highly lethal malignancy,
ranked as the 6™ most common cause of cancer deaths
wotldwide. It is more common in men than women.!!
High-prevalence areas include Asia, southern and eastern
Africa, and northern France.” The median survival is
<10 months and <10% of patients survive for 5 years.
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Despite many advances in both surgery and radiotherapy,
the treatment of esophageal cancer remains a challenge for
both surgeons and oncologists. The treatment of choice
for patients with carcinoma esophagus is controversial.
Management of loco-regional esophageal cancer has
undergone a major evolution over the past 25 years.
Surgery has long been the standard of care; however,
its role has been challenged due to the poor outcome in
locally advanced disease. Recent studies have suggested
that combined chemotherapy and radiation therapy (RT)
may result in improved survival.

Currently, the standard non-surgical treatment of
esophageal cancer is concurrent chemotherapy and
radiotherapy with results comparable to the best surgical
series. The seminal RT Oncology Group (RTOG 85-01)
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trial demonstrated a survival benefit for the addition of
cisplatin-based chemotherapy to RT in non-surgically
treated patients.

In the RTOG trial 5 years, overall survival in concurrent
chemoradiation (cisplatin and 5-fluorouracil [FU] with
radiation) group was 26% as compared to 0% in radiation
alone group although a higher radiation dose of 64 Gy in
32 fractions was used in radiation alone group as compared
to chemoradiation group (50 Gy in 25 fractions).

In the 5 study, in which 5-FU and mitomycin C were
used along with radiotherapy 2- and 5-year survivals were
12% and 7% in radiation alone arm and 27% and 9% in
chemoradiation arm. Patients treated in the chemoradiation
arm had a longer median survival of 14.8 months versus
9.2 months in the radiation alone group.

MATERIALS AND METHODS

A single-arm prospective study of patients undergoes
definitive chemoradiation treatment for locally advanced
esophageal carcinoma at the Department of Radiotherapy,
Thanjavur Medical College Hospital from August
2018 to August 2019 to analyze the role of concurrent
chemoradiation in inoperable carcinomas esophagus under
different study parameters such as type of carcinoma, site of
involvement, stages of tumor involvement, stages of nodal
involvement, degree of dysplasia, and tumor dimension.
Inclusion criteria include histologically confirmed,
potentially unresectable squamous cell carcinoma of
the esophagus, Inoperable or locoregionally advanced
disease, white blood cells (WBC) count >4000 cells/ml.,
and platelet count of >100,000 platelets/mL. Exclusion
criteria include operable carcinoma esophagus, presence
of tracheoesophageal fistula, WBC count <4000 cells/mL,
and platelet count of <100,000 platelets/mL.

Staging, including contrast-enhanced computed tomography
scan of thorax, abdomen, and upper gastrointestinal
endoscopy and biopsy for histological confirmation will be
done along with routine blood examinations. All patients
will have to sign informed consent forms. Chemotherapy
with cisplatin 30 mg/m? alone was given once in a week
for a minimum 5-6 times concurrently with radiation.
All the patients completed the chemotherapy schedule
along with radiotherapy within time and none of the
patients required dose reductions due to toxicity. Proper
nutrition was maintained during treatment either through
Ryle’s tube feeding or orally or by intravenous route by
parenteral nutrition given during chemotherapy. Patients
were admitted only for 1 day every week for chemotherapy.
During the treatment, a close observation was kept on the
hematological, renal, and nutritional status of the patients

and other toxicities were also noted. Radiotherapy was
given on telecobalt machine to the total dose of 40 Gy/20
fractions in 4 weeks to the whole length of the esophagus
with anteroposterior portals and then the fields were
localized to tumor with 5 cm margins and spinal cord was
spared using three fields and a boost dose of 20 Gy/10
fractions in 2 weeks was given totaling to 60 Gy in 30
fractions in 6 weeks. The patients will require to follow-up
at 6 weeks from completion of therapy to assess response,
toxicity, and disease status. Subsequent follow-up visits
will be scheduled at 3 monthly. At follow-up, patients will
undergo a thorough clinical examination for the detection
of locoregional disease. Patients who drop out or do not
complete the planned course of treatment will be excluded
and the results were statistically analyzed and discussed.

RESULTS

Of 26 patients, 16 patients were males, 10 patients were
females [Table 1].

Of 26 patients, 17 patients had age <60 years, 9 patients
had age above 61 years [Table 2].

Of 26 patients, 22 patients had squamous cell carcinoma,
4 patients had adenocarcinoma [Table 3].

Of 26 patients, 4 patients had lesion in upper part of
esophagus, 14 patients had lesion in middle part, and 8
patients had lesion in lower part [Table 4.

Of 26 patients, 4 patients had tumor dimension <5 cm, 22
patients had dimension >5.1 cm [Table 5].

Of 26 patients, 2 patients had tumor stage T, 22 patients
had T,, and 2 patients had T, [Table 6].

Of 26 patients, 1 patients had N, 21 patients had N , and
4 patients had N, [Table 7].

Of 26 patients, 15 patients had mild dysphagia, 8 patients
had moderate dysphagia, and 3 patients had severe
dysphagia [Table §].

Of 26 patients, 1 patient had diarrhea, 1 patient had fatigue,
4 patients had leukopenia, and 1 patient had neutropenia
[Table 9].

DISCUSSION

Esophageal cancer is usually associated with a poor
prognosis due to a high local recurrence rate or distant
metastasis.) Although surgery alone or chemoradiotherapy
has been widely accepted as the standard treatment

klnternational Journal of Scientific Study | March 2020 | Vol 7 | Issue 12 J 100




Vijayakumar: Concurrent Chemoradiation in Inoperable Carcinomas Esophagus

Table 1: Cross-tabulation sex distribution

Table 6: Cross-tabulation between tumor stages

Sex No. of patients Tumor stages No. of patients
Male 16 T1 2
Female 10 T2 22

T3 2

Table 2: Cross-tabulation between age distribution

Age (years) No. of patients

<60 17
>61 9

Table 3: Cross-tabulation between types of tumor

Type of tumor No. of patients

Squamous cell carcinoma 22
Adenocarcinoma 4

Table 7: Cross-tabulation between nodal
involvement

Nodal involvement No. of patients

N, 1
N, 21
N 4

Table 8: Cross-tabulation between degree of
dysphagia

Table 4: Cross-tabulation between tumor location
in esophagus

Degree of dysphagia No. of patients

Mild 15
Moderate 8
Severe 3

Tumor location in esophagus No. of patients

I\U/I?c?cﬁ;%aar:t 1‘2 Table 9: Cross-tabulation between toxicity

Lower part 8 Toxicity No. of patients
Diarrhea 1
Fatigue 1

Table 5: Cross-tabulation between tumor Leucopenia 4

dimensions Neutropenia 1

Tumor dimensions (cm) No. of patients

<5 4
>5.1 22

for esophageal cancer, the 5-year survival rate is only
20-30%.7#

It is well known that radiotherapy can cause numerous
complications, including radiation esophagitis, radiation
pneumonitis, and anorexia.'”! During radiotherapy,
dysphagia of patients may become aggravated due
to radiation edema of the esophagus, which induces
a feeding disturbance. Patients who have undergone
esophagostomy also suffer from continual problems
associated with the functional domains and specific
symptoms.

Anderson ez al!" used 5-FU and mitomycin C in
concurrent chemoradiation group and found a median
overall survival of 35 months and a 2 years’ survival of
64%. Sischy ez al!' treated 135 patients with 5-FU and
mitomycin C and 40 Gy radiotherapy or radiotherapy
alone. The median survival for the multimodality group
was significantly longer at 14 months than 9 months for
radiotherapy alone.

Herskovic ¢ alP! randomized 121 potentially curable
patients to 64 Gy radiation alone or 50 Gy concurrent with
two courses of cisplatin and 5-FU. Long-term follow-up
confirms a 3-year survival of 30% versus 0% favoring
multimodal therapy.”! These trials support concurrent
chemotherapy and radiotherapy over radiotherapy alone.

Comparing our study with all others in the literature, we
found lower toxicity and almost similar control and mean
survival rates. Further, studies with a large number of
patients are required to establish that low-dose cisplatin
alone used once weekly along with radiotherapy can give
similar results with less toxicities and can be well-tolerated
by the patients.

CONCLUSION

Combined modality therapy plays a significant role in
the treatment of patients with carcinoma esophagus.
Concurrent chemotherapy with weekly cisplatin alone
gives similar results to cisplatin and 5-FU or 5-FU and
mitomycin C as used in other studies with lesser toxicities.
Concurrent chemoradiation is a superior treatment in
inoperable carcinoma esophagus in terms of local control
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and survival. This implies that surgical and non-surgical
therapy may be equivalent, especially considering that
patients treated with combined modality therapy generally
have more advanced disease and are less medically fit than
patients who are treated with surgery alone.
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Abstract

Introduction: Major head and neck surgery involve dissections close to crucial structures such as nerves and vessels. For
this reason, it is very important to use safe instruments for dissection and hemostasis. In a wide variety of surgical procedures,
advanced vessel sealing devices are replacing traditional techniques for vessel ligation.

Aim: Our study aimed to compare the bipolar vessel sealing system versus suture ligation in selective neck dissection in
patients with oral cancer.

Methods: This prospective comparative study was conducted to compare the outcome of the bipolar vessel sealing system versus
suture ligation in selective neck dissection in patients with oral cancer. Out of 40 patients enrolled in the study, 20 patients were in
Group A (bipolar vessel sealing system) and 20 patients in Group B (Suture ligation). The outcome measures recorded were blood
loss, operating time, duration of hospital stay, pre-operative blood transfusion, Fromme’s surgical field scale, post-operative pain, and
drainage volume. Treatment protocol and follow-up protocol were followed and the results were statistically analyzed and discussed.

Results: Out of 40 patients, 20 patients had bipolar vessel sealing system and 20 patients had suture ligation. In bipolar vessel
sealing system of 20 patients, 12 patients were male and 8 patients were female, mean value of blood loss is 26.84 + 22.34 ml,
operating time is 48.56 + 5.48 min, duration of hospital stay is 12.92 + 1.28 days, mean value of post-operative pain in day 0
is3.5+1,day1is3.1+1,day2is 1.8 +0.5, and day 3 is 1.1 £ 0.5, and drainage volume (ml) in 24 h is 72.48 + 28.46, 48 h is
24.57 + 18.29,and 72 his 7.24 £ 6.7. In suture ligation of 20 patients, 15 patients were male and 5 patients were female, mean
value of blood loss is 39.28 + 16.44 ml, operating time is 54.22 + 4.14 min, duration of hospital stay is 13.87 + 1.42 days, mean
value of post-operative pain in day 0 is 4.01 £ 0.9, day 1is 3.8 + 1.1, day 2 is 2.4 £ 0.6, and day 3 is 1.6 + 0.8, and drainage
volume (ml) in 24 h is 98.28 + 36.87, 48 h is 41.28 £ 21.24, and 72 h is 18.29 + 9.45.

Conclusion: Bipolar vessel sealing system is more efficacious in terms of reducing blood loss, operating time, and better
surgical field than conventional suture ligation. Thus, bipolar vessel sealing system is more advantageous compared to the
traditional techniques, from both a clinical and economic point of view.

Key words: Bipolar vessel sealing system, Selective neck dissection, Suture ligation

INTRODUCTION only provides a clear sutgical field, reducing the risk of
damage to vital structures but also helps in decreasing pre-
Prevention of blood loss during surgery is very significant ~ operative complications such as hemorrhage or hematoma.

and thus minimizing the intraoperative bleeding which not
The use of suture ligation to achieve hemostasis continues

Access this article online to remain the gold standard in surgery despite having many

disadvantages such as being time-consuming, risk of knot

Month of Submission : 01-2020 slippage, inflammation, poor wound healing, and foreign

Month of Peer Review : 02-2020 body reactions.! However, it is very difficult to use in the

Month of Acceptance : 03-2020 smaller fragile vessels. Electrocautery and conventional

B Month of Publishing  : 03-2020 diathermy require cautious use as they may cause inadvertent
s sn-com thermal damage to the adjacent tissues.”) Conventional
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bipolar diathermies, although safer than monopolar, are
effective only for vessels of smaller size.” These drawbacks
have led to the development of new techniques such as
ultrasonic scalpels and electrothermal bipolar vessel sealer
(EBVS). These technologies have reported advantages such
as time-saving and reduction in blood loss.

An EBVS has been developed as an alternative to sutute
ligatures, hemoclips, staplers, and ultrasonic coagulator for
ligating vessels and tissue bundles. The instrument seals
vessels up to 7 mm in diameter by denaturing collagen and
elastin within the vessel wall and surrounding connective
tissue. This novel hemostatic device is a safe, effective,
and time-saving alternative to other methods for surgical
hemostasis in different surgical operations. The EBVS
utilizes a combination of mechanical pressure and high-
frequency electrical energy to bring about hemostasis.>
The thermal injury from EBVS is limited to <1.5-3 mm

from the coagulated tissues.*!

MATERIALS AND METHODS

This prospective comparative study was conducted to
compare the outcome of the bipolar vessel sealing system
versus suture ligation in selective neck dissection in patients
with oral cancer under different study parameters such as
age, blood loss, operating time, duration of hospital stay,
pre-operative blood transfusion, drainage volume, post-
operative pain, and Fromme’s surgical field scale.

The study population consisted of patients with oral
cancer CT1No, CT2No who reported to our department.
Informed consent was obtained from all the patients before
inclusion in the study. Adults above the age of 18 years
with the American Society of Anesthesiologists physical
status of classes I and 11 were included in the study. Patients
below 18 years of age and those with comorbidities such
as diabetes and bleeding disorders, pregnancy, previous
surgery, or neck irradiation were excluded from the study.

A total of 40 patients were divided into Group A and
Group B of 20 patients, each using computer-generated
randomization. In Group I, bipolar vessel sealing system
and in Group II suture ligation were used for achieving
hemostasis. Conventional monopolar and bipolar
diathermy was used for smaller blood vessels (<2 mm in
diameter) in both groups.

All the procedures were performed under general
anesthesia by the same surgical team to avoid any inter-
operator bias. The standard protocol for selective neck
dissection was followed. Level I, 11, and 111 cervical lymph
nodes along with the submandibular salivary gland were
dissected Level IV cervical lymph was also removed in

tongue subsite only. The various structures sealed or
ligated included the facial artery and veins, submandibular
duct, superior thyroid vein, external jugular vein, and
common facial vein.

In Group A (#n = 20), the bipolar vessel sealing system
was used to ligate the vessels or structures (up to 7 mm
in diameter), thinner tissues or vessels, one seal was
performed, and for larger vessels, the double seal technique
was used. Bipolar vessel sealing system was first applied
distally, closer to the structures to be removed and then
3—4 mm proximally. Surgical clips or any other hemostatic
aids were not used in either group. In Group B (» = 20),
2-0 silk/vicryl was used to ligated the vessels using the
conventional knot-tying technique.

RESULTS

Of 40 patients, 20 patients had bipolar vessel sealing system
and 20 patients had suture ligation. In bipolar vessel sealing
system of 20 patients, 12 patients were male and 8 patients
were female, and in suture ligation, 15 patients were male
and 5 patients were female [Table 1].

Of 40 patients, the mean age group in the bipolar vessel
sealing system is 54.23 * 14.28, and in conventional suture,
ligation is 49.44 + 12.56 [Table 2].

Of 40 patients, in bipolar vessel sealing system mean
value of blood loss is 26.84 = 22.34 ml, operating time
is 48.56 £ 5.48 min, and duration of hospital stay is
12.92 £ 1.28 days, and in conventional suture ligation
mean value of blood loss is 39.28 * 16.44 ml, operating
time is 54.22 * 4.14 min, ad duration of hospital stay is
13.87 * 1.42 days [Table 3].

Table 1: Sex distribution between the two groups

Gender BVS Conventional
Male 12 15
Female 8 5

Table 2: Age distribution between the two groups

Age BVS
Mean+SD 54.23+14.28

Conventional
49.44+12.56

Table 3: Blood loss, time for neck dissection, and
duration of hospital stay between two groups

Variables BVS Conventional
Blood loss (ml) 26.84+22.34 39.28+16.44
Time for neck dissection (min) 48.56+5.48 54.22+4.14
Duration of hospital stay (days) 12.92+1.28 13.87+1.42
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Of 40 patients, 8 patients in the bipolar vessel sealing
system had a pre-operative blood transfusion, and in
conventional suture ligation, 9 patients had pre-operative
blood transfusion [Table 4].

Of 40 patients, in bipolar vessel sealing system Fromme’s
surgical field scale 0 is 3.5, 11s 49.44, 2 1s 30.48, 31s 16.29, 4
is 3.5, and 5 is 0, and in conventional suture ligation system
Fromme’s surgical field scale 0 is 3.5, 1 is 11.24, 2is 18.44,
3is 48.57, 4 is 18.44, and 5 is O [Table 5].

Of 40 patients, in bipolar vessel sealing system mean value
of post-operative pain in day 0is 3.5 + 1, day 1is 3.1 £ 1,
day 2is 1.8 + 0.5, and day 3is 1.1 £ 0.5 and in conventional
suture ligation mean value of post-operative pain in day 0
is 4.01 £ 0.9, day 11is 3.8 £ 1.1, day 2 is 2.4 £ 0.6, and day
31is 1.6 £ 0.8 [Table 0].

Of 40 patients, in bipolar vessel sealing system drainage
volume in 24 h is72.48 + 28.46, 48 h is 24.57 + 18.29,
and 72 h is 7.24 * 6.7, and in conventional suture
ligation drainage volume in 24 h is 98.28 + 36.87, 48 h is
41.28 + 21.24, and 72 h is 18.29 £ 9.45 [Table 7]. There
was no rebleeding and mortality in both groups.

DISCUSSION

The bipolar vessel sealing system has been hypothesized
as an alternative to suture ligation with advantages of
reduced blood loss, operating time, and better perioperative
outcomes. We evaluated the system in terms of blood loss,
operating time, quality of the surgical field, post-operative
pain, and duration of hospital stay.

Our results showed that the bipolar vessel sealing system
was advantageous in reducing blood loss and operating

Table 4: Pre-operative blood transfusion between
the two groups

time, providing a better surgical field, without increasing
the perioperative morbidities when compared to suture
ligation in selective neck dissection.

In our study, the blood loss during neck dissection in
Group A was significantly less than in Group B. Several
other authors have reported significantly less blood loss
for the bipolar vessel sealing system compared to suture
ligation."”) Thus, it is statistically significant.

In our study, the operating time for neck dissection is
reduced in Group A compared to Group B which is similar
to several other studies.”"? Thus, it is statistically significant.

In our study, the quality of the surgical field was significantly
better in Group A than in Group B which was obviously
due to less intraoperative bleeding with the bipolar vessel
sealing system. Thus, it is statistically significant.

In our study, post-operative pain score was low in Group A
compared to Group B which is similar to other studies.
Thus, it is statistically significant.

In our study, drainage volume in Group A is low compared
to Group B which is similar to other studies."” Thus, it is
statistically significant.

Most studies that have compared the hospitalization time
reported no significant difference between the two groups,
similar to our findings."*"!

In our experience, the vessel sealing system was easy to
use without any technical difficulties and had a short
learning curve. It is less time-consuming and tedious
than suture ligation and does not have the risk of knot
slippage and foreign body reaction. The reduction in
blood loss is especially useful for patients presenting
with advanced stages of the disease, often associated
with anemia. Although the device is expensive, it can

Pre-operative blood transfusion BVS Conventional Table 6: Post-operative pain between the two groups
Yes 8 9 Pain BVS Conventional
Post-operative day 0 3.5+1 4.01+£0.9
Post-operative day 1 3.1+1 3.8+1.1
- - Post-operative day 2 1.8£0.5 2.4+0.6
Table 5: Fromme’s surgical field scale between the Post-operative day 3 1.1+0.5 1.640.8

two groups

Fromme’s surgical field scale BVS Conventional
0 35 35

1 49.44 11.24

2 30.48 18.44

3 16.29 48.57

4 35 18.44

5 0 0

Table 7: Drainage volume between the two groups

Drainage volume (h) BVS Conventional
24 72.48+28.46 98.28+36.87
48 24.57+18.29 41.28+21.24
72 7.24+6.7 18.29+9.45
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be reused, in contrast to standard diathermy which is
disposable, thus being more cost-effective. Another
drawback is the size of the tip of the instrument which
has poor grasping qualities compared to standard bipolar
forceps. It may sometimes feel cumbersome while
dissection and is not suitable for coagulating smaller
vessels for which the standard monopolar or bipolar
cautery is needed.

CONCLUSION

The bipolar vessel sealing system is a safe device for
achieving hemostasis in neck dissection procedures.
It significantly reduced operating time and blood loss,
providing a better surgical field without increasing
the perioperative complications or morbidity. Patient
compliance was better in terms of reducing post-operative
pain compared to the suture ligation. Thus, we recommend
the use of the EBVS for neck dissection procedures.
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Abstract

Introduction: Difficulties to find the ideal donor site with perfect matching tissues have always made the reconstruction of
facial complex defect a tough problem for surgeons. The main aim of reconstruction is to restore facial contour (esthetics) and
function (mastication, deglutition, and speech).

Aim: The aim of the study was to analyze the versatility of forehead flap in maxillofacial/nasal and intraoral defects.

Materials and Methods: This retrospective study was conducted to analyze the versatility of forehead flap in maxillofacial/nasal
and intraoral defects. A total of 25 consecutive patients, of either sex, who required soft tissue reconstruction of the maxillofacial
region, including oral cavity and nasal defects due to tumor ablative surgery. Follow-up was done for up to 4 months — 1 year
and on every follow-up visit, patients were questioned about the degree of satisfaction, with mouth opening, swallowing, and
donor site esthetics. Cosmetic deformity judged subjectively.

Results: Of 25 patients, 17 patients were males, 12 patients were above 60 years. Maximum number of site of tumor involvement
was noted in cheek 9 patients (36%) and in lower lip 5 patients (20%). About 44% patient had stage 2 tumors and 28% had
stage 3 tumors. About 18 patient had adjuvant radiation, 1 patients had chemo RT, and 6 patients had no adjuvant treatment.
About 16% of patients had a complication of altered forehead sensation.

Conclusion: Forehead flap is a reliable technique for the reconstruction of maxillofacial region defects. It is easy to rise and
can provide coverage for wide defects as far as the para mandibular and submandibular regions. Moreover, it does not require

patient repositioning.

Key words: Forehead flap, Orofacial, Reconstruction, Soft tissue defect

INTRODUCTION

Difficulties to find the ideal donor site with perfect matching
tissues have always made the reconstruction of facial
complex defect a tough problem for surgeons. The main
aim of reconstruction is to restore facial contour (esthetics)
and function (mastication, deglutition, and speech).
Reconstruction of jaw and mouth defects represents a
challenge to the surgeon."”! These options include healing
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by secondary intention, primary closure, skin grafting, use
of locoregional flaps (with or without tissue expansion),
and free flap transfer. Recently, however, the reconstructive
escalator or elevator approach has been advocated, because
reconstruction should be individualized to each patient and
not based on a rigid, stepwise approach.l

The use of orofacial prostheses has also contributed
significantly to the restoration of an acceptable functional
and esthetic status for patients following soft tissue
defects.l Although each of these reconstructive options
achieves different degrees of functional, esthetic, and
psychological rehabilitation for patients, they have various
advantages and disadvantages. The site, size, and shape of
the defect and the medical history determine the choice
of these flaps.
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When local flaps and grafts are inadequate, the forehead is a
dependable option due to its reliability and anatomic likeness.
The forehead flap is acknowledged as the best donor site
for the nose and other facial part reconstruction due to its
ideal color and texture. Reliability of success of this flap is
a major advantage which comes from the adequate blood
supply and local availability of feeder vessels, i.e., superficial
temporal vessels and arcade formed from other vessels even
though ligated and is a reason of its popularity.”

However, free flaps are technique-sensitive, usually require
good blood vessels at the recipient site, increase operation
time, require extensive post-operative monitoring, and
may be contraindicated in some patients with comorbid
conditions.”!”! Locoregional flaps reduce vulnerability to
infection and thrombosis, are easier to raise and transfer
compared to free flaps, and can provide an excellent color
match. The limited reach of locoregional flaps, difficulty
in achieving three-dimensional reconstruction or coverage
of extensive tissue defects, and the occasional need for a
multistage procedure are some of their limitations.!"')

Aim
The aim of the study was to analyze the versatility of
forehead flap in maxillofacial/nasal and intraoral defects.

MATERIALS AND METHODS

This retrospective study was conducted to analyze the
versatility of forehead flap in maxillofacial/nasal and
intraoral defects under different study parameters such
as age, sex, site, stages of tumor involvement, previous
management, primary management, type of reconstruction,

Figure 1: Flap for nasal defect

and complications. Inclusion criteria include all the cases
diagnosed with oral and nose malignancy and subjected
to relevant investigations and underwent surgery were
included in the adjuvant therapy was given based on final
pathological report. Exclusion criteria include cases that
had extensive nature of the disease and need neoadjuvant
therapy or unresectable [Figures 1-3].

Information was sourced from the patient’s case notes and
operating theatre register. Information retrieved included
age, gender, indication for surgical reconstruction,
type of forehead flap, duration of hospital stays, and
complications. All patients agree with this publication and
use of photographs. Written informed consent obtained
from all patients/parents/attendants, for inclusion in
surgical procedure and use of the data for research
purpose. Data recorded on a specialized pro forma.
Medical records were reviewed retrospectively, including
a clinical presentation at admission, laboratory values,
performed pre-operative diagnostics, intraoperative
findings, and histological results. All the patient’s clinical,
radiological, laboratory, and pathological findings were
collected.

Preoperatively, the precise location of the superficial
temporal artery was identified by palpation or with a
pencil Doppler; to narrow the base of the flap precisely.

Figure 3: Flap for nasal defect
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The flap elevated in a sub-facial plane just superficial to
the periosteum of the frontal bone. The flap rotated over
the lateral zygomatic arch onto the face. However, in
some cases where needed when flap primarily designed for
intraoral coverage, a tunnel between the donor site and the
oral cavity created. Flap folded laterally and passed under
the zygomatic arch, oral cavity entered through a tunnel
made by a separate transverse cheek incision. After flap
elevation for the face coverage, the flap was tailored to
fit the defect and sutured the defect. The donor site was
skin grafted. Postoperatively, the patient assessed for the
vitality of flap within the first 12—24 h. The vitality and
health are based on color, margin necrosis, and integrity
of the flap which was confirmed superficial temporal
artery pulse either manually or by Doppler. Flap sutures
on the face were removed on the 6" post-operative day.
Flap division, if necessary, was done after an average of 3
weeks. Follow-up was done for 4 months—12 months and
on every follow-up visit, patients were questioned about

Table 1: Cross-tabulation between the age
distribution

Age group No. of patients Percentage
<30 2 8.0
31-40 4 16.0
41-50 7 28.0
51-60 5 20.0
>61 7 28.0

Table 2: Cross-tabulation between the site of
tumor involvement

Site No. of patients Percentage
Cheek 9 36
Lower lip 5 20
Upper lip 3 12
Lower alveolus 2 8
Upper alveolus 2 8
Nose 2 8
Anterior part of tongue 1 4
Floor of mouth 1 4

Table 3: Cross-tabulation between sex distribution

Male 17
Female 8

Table 4: Cross-tabulation between stages of tumor
involvement

Stage AJCC 2010 No. of patients Percentage
| 3 12
Il 11 44
I 7 28
IVa 4 16

the degree of satisfaction with speech, swallowing, and
esthetics and the results were statistically analyzed and
discussed.

RESULTS

Of 25 patients based on age distribution, 2 patients were
age <30 years, 4 patients between 31-40 years, 7 patients
between 41 and 50 years, 5 patients between 51 and 60
years, and 7 patients above 60 years [Table 1].

Of 25 patients based on site of tumor involvement,
5 patients had a tumor in the lower lip, 1 patient in the
anterior part of tongue, 2 patients in the lower alveolus,
2 patients in the upper alveolus, 1 patient in the floor of
mouth, 9 patients in cheek, 3 patients in the upper lip, and
2 patients in nose [Table 2].

Of 25 patients, 17 patients were males and 8 patients were
females [Table 3].

Of 25 patients based on the stage of tumor involvement,
3 patient had Stage I, 11 patients had Stage 11, 7 patients
had Stage 111, and 4 patients had Stage 1Va [Table 4].

Table 5: Cross-tabulation adjuvant therapy

Adjuvant therapy No. of patients Percentage
Radiation 18 72
Chemoradiation 1 4
No adjuvant 6 24

Table 6: Cross-tabulation between types of primary
surgery

Types of primary surgery No. of patients Percentage

Wide local excision 19 76
Hemimandibulectomy 2 8
Partial maxillectomy/palate alveolar 2 8
resection

Marginal mandibulectomy 1 4
Partial glossectomy 1 4

Table 7: Cross-tabulation between the distribution
of complications

Complications No. of patients Percentage

Flap necrosis 2 8
Hemorrhage from superficial 1 4
temporal artery

Cosmesis 2 8
Altered forehead sensation 4 16
Partial or total loss of split-thickness 2 8
skin graft

Need for another flap 8
Marginal loss 1 4
Partial loss 1 4
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Of 25 patients, 18 patient had adjuvant radiation, 1 patients
had chemo RT, and 6 patients had no adjuvant treatment
[Table 5].

Of 25 patients, 19 patients had wide excision, 2 patients
had hemimandibulectomy, 2 patients had partial
maxillectomy/palate alveolar resection, 1 patient had
marginal mandibulectomy, and 1 patient had partial
glossectomy [Table 6].

Of 25 patients, 2 patients had flap necrosis, 1 had a
hemorrhage from the superficial temporal artery which
was managed successfully with flap salvage, 2 had cosmesis,
4 had altered forehead sensation, 2 had a partial or total
loss of split-thickness skin graft (SSG), 2 needed another
flap, 1 had a marginal loss, and 1 had a partial loss [Table 7].

DISCUSSION

The significance of reconstruction of maxillofacial/nasal
and intraoral defects cannot be overemphasized in view
of its unique position in a person’s life (for esthetic and
function). Reconstruction of facial defects is a challenge,
which needs prompt creativity and innovation and demands
strict adherence to the basic principles of reconstructive
surgery and tissue transfer. This study was carried out to
see the viability of forehead flap after reconstruction of
the maxillofacial/nasal region and intraoral defects and to
restore the function and physical form as close to nature
as possible.

As forehead flap is locoregional flap, of maxillofacial
region and easily done in two stage surgery. While donor
site defects are also acceptable after the skin grafting,
this study determined the efficacy and efficiency of the
forehead flap in maxillofacial/nasal and intraoral defects.
Of these 25 patients flaps, only 15 patients showed flap
related complications. Anyhow, the total loss of flap
leading to alternate flap was in only 1 case (4%). The
success rate of the flap was thus 96%. This shows a
higher success rate of forehead flap in maxillofacial region
reconstruction and is a highly reliable flap considering
viability and donor match.

This research matches with the study of other researchers
like Yan ez a/"” on forehead flap, used for the reconstruction
of basicranial and nasal facial defects after tumor dissection
on 14 patients, there was partial necrosis only in 2 patients.
The current study is near to this study, where partial
necrosis was in 2 patients.

In the study of Cohen ez 4/, forehead flap was infected
with abscess formation in the tunnel, used to transfer
the forehead flap to the oral cavity for the closure of the

oral defect. He recommended a more direct route with a
less dependent tunnel. In our study, we used tunneling in
only 4 cases where needed. In the present study, we used
forehead flap as lining purpose as well as the coverage
of the solid structure like a bone graft or reconstruction
plates for simultaneous reconstruction of mucosa and
mandible. We experienced that the forechead flap has
excellent adaptability to the transplanted bed, along with
near-normal facial contour and tongue movements were
not restricted.

Similatly, in the study of Millard," he used forehead
flap for immediate coverage of an iliac bone graft for
simultaneous reconstruction of mucosa and mandible
following radical excision of jaw malignancy. In his study,
he found excellent results and the tongue movements
were not restricted and facial mandibular contour was
maintained in the patient who had immediate forehead
procedure. Later, a successful functioning denture was
fabricated for this patient.

The biggest drawback of the forehead flap is the
prominent residual forehead donor site scar due to full-
thickness skin graft. Although this is the universal rule
of surgery that first, we have to preserve the function,
then we must consider the element of cosmetics. Due
to its exceptional reliability, versatility, relative technical
simplicity, and usefulness of the flap in the maxillofacial
area have preserved its role when other options failed.
However, the difficult reality is that many head and
neck patients fall into the lower end of socioeconomic
spectrum and are uninsured so cannot afford the expenses
of free tissue transfer, technically it is not feasible for
every patient because of lack of resources, as well as
cancer patients are usually from older age group, and are
not very much concerned about their esthetics. That’s
why this flap is still very much popular and the donor
site defect can easily be camouflaged in the females by
an appropriate hairstyle. In the present study, donor
site closure has been done with both SSG and, in some
cases, by a full-thickness skin graft. For prevention of
hyperpigmentation, sunblocks have been prescribed
to avoid excessive sun exposure at least for the first
4-6 months after reconstructive surgery.

CONCLUSION

Reconstruction with forehead flap in maxillofacial/nasal
region and intraoral defects provides natural building
material precisely fitted to reconstruct maxillofacial defects
to a condition as near to normal as possible. Forehead flap
is a reliable technique for reconstruction of maxillofacial
region defects. It is easy to rise and can provide coverage
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wide defects as far as the para mandibular and

submandibular regions. Moreover, it does not require
patient repositioning, Furthermore, it is a very reliable flap
with lower complications and higher patient acceptability
and also technically simpler to perform.
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Abstract

Background: 2019-novel coronavirus is a pandemic and major threat being how to avoid catching an infection.

Purpose: To develop a working protocol to prevent and control community transmission of novel and life-threatening corona
viral strain (COVID 19) in a tertiary eye care system of a tier-three city in developing counties such as India and underdeveloped

countries.

Methods: Prevention and control measures concerning staff training, working environment, staff health, patients, and outreach
activities implemented and being practiced in our tertiary care ophthalmology hospital are focussed.

Results: Proper and adequate training imparted by a qualified immunologist in addition to continual updates on disease out
breaking news and guidelines to the employees. Ways to limit transmission within and between patients and staff are discussed
in conjunction with the disinfection of equipment and high- and low-risk areas in a more frequent manner. Outreach camps are

stopped in the obedience of the authorized governing bodies.

Conclusion: This systemic approach developed based on our experience, and observational data will be useful in preventing

transmission of this pandemic threat.

Key words: COVID-19, Ophthalmology, Pandemic

INTRODUCTION

Ever since its origin from Wuhan, China to Italy, and
Spain and adjacent countries is being a major pandemic
challenge for the human race."! On January 31, 2020, the
World Health Organization (WHO) declared corona viral
infection as a global medical emergency with due concern
on developing countries such as India and underdeveloped
countries which lack tools to contain the disease spread.”
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The first confirmed case of novel coronavirus (nCoV)
has been reported from Kerala where a student studying
in Wuhan University, China, has been tested positive with
the deadly virus.”

The Ministry of Health and Family Welfare is closely
monitoring the emerging situation on 2019-nCoV in India on
a daily basis. Between January 30, 2020, and February 3, 2020,
MoHFW confirmed three cases of 2019-nCoV in Kerala.
These patients are in stable condition and are being closely
monitored in hospital isolation. Government of India (Gol)
has issued travel advisoties requesting the public to refrain
from travel to China and that anyone with a travel history since
January 15,2020, from China will be quarantined on return.

In this present situation, another challenge lies in the
production and supply of protective masks and hand
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sanitizer which are highly in demand and resources appear
limited.

This article focuses on control and prevention measures
in tertiary eye care hospitals against nCoV with limited
availability of resources to create a risk-free environment
reduce the burden of transmission of a viral pathogen in
this threatening coronavirus pandemic.

METHODS

This blueprint is developed using prevention and control
measutes implemented and being practiced at our tertiary
eye care hospital concerning staff training, working
environment, hospital workers, patients, and outreach
activities. This is based on our clinical experience,
observational data, and qualitative studies.

Training and Education

A special training session was organized for all our
employees with an immunologist to provide adequate
training on control and preventive measures. The
immunologist emphasized on nature of the virus, virulence
factor, transmission, public health concern, need for proper
handwashing techniques, cleaning and disinfection of
instruments, and touch areas. Newsletter, out breaking
news from the WHO, ICMR, The Centers for Disease
Control and Prevention, guidelines from Gol and Tamil
Nadu State Government are circulated to employees for
up-gradation of information toward corona infection.

Operating Environment

Our paramedical staff cleaned and disinfected slit-lamps
and contact instruments with ethanol of over 80%
concentration after every patient examination. Floors and
walls are disinfected in more frequently than the routine
practice. All the consultation cabins, nursing procedure
rooms and patient waiting areas are fumigated with Aldasan
2000. 10 mL of the solution is mixed with 1 L of water and
fumigated using fogger over a period of 20 min per room.
We cleaned doors and handles and other high-risk touch
areas with isopropyl alcohol (density 0.784) with a dilution
of 1 mLin 1 L. Lift walls, stair railings are disinfected with
isopropyl alcohol once in every 2 h.

Aerodesin 2000 is a mixture of 33 g of 1-Propanol;
18 g ethanol; and 0.5% acetone, which is used to clean
equipment. Biomedical waste products should be disposed
in a proper way respecting International Guideline.

Staff Health

Every employee is supplied with a high-quality protective
mask to cover nose and mouth (3M/N95, ISO standard)
with specific employee numbers and endorsement in

the strap. We instructed them to wear at all times within
hospital premises.

A special arrangement has been done to gas sterilize the
masks every day. We use ethylene oxide 40 mg under 50°C
for 4 h.

Hand sanitizer will be available on all floors at specified
accessible spots and employees are encouraged to use them
at least once every 15 min.

Employees are advised to inform their respective heads/
managers immediately in case affected with symptoms
of respiratory infection. Two employees, a driver and a
pharmacist had minor upper respiratory changes were
forced to undergo home isolation for 2 weeks.

The biometric attendance system was temporarily
suspended instead, we are following conventional manual
attendance register for administrative activities. All
employees are advised to prevent contact with the nose
and mouth after handing a patient.

All employees are encouraged to take adequate fluids,
Vitamin C containing food and supplements and keep the
immune system healthy.

Patient Care

All patients both new and review, along with attainders
at the entrance of the hospital, were captured for the
history of fever, non-contact temperature measurement,
respiratory symptoms, and travel history in the past 2 weeks
both domestic and international. Six Indian patients had
international travel history and 26 had domestic travel
history inter-state along with 13 overseas patients from the
Maldives, of which surgical procedures have been done.

Figure 1: Sanitizer for all patients and attender coming to the
hospital
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Figure 4: Slit lamp protection sheet

We supplied masks, protective aids to them and monitored
them through an isolated special tracking system with due

precautions taken by the staff and medical team. Gloves
and protective goggles were made mandatory in suspected
cases [Figures 1-4].

Outreach

Community-based eye camps remain a backbone to feed
cases into tertiary eye care hospitals in India. In this
pandemic global situation, there is a strong question raised
about whether to continue the eye screening and treatment
camps. We conducted a focussed group discussion with
clinicians, scientists and camp organizers, we got the
majority of votes in favor of continuing camps rather
than to stop them but in a controlled manner and due
caution in prevention till we received a guideline from
government regulatory authority. We incorporated COVID
19 awareness and precautionary measures into all the
pamphlets and banners in a view to educate the public.
In addition to this, we used a survey questionnaire for
all the camp participants and bystanders regarding fever,
respiratory symptoms, travel history both domestic and
international.

CONCLUSION

In this nCoV pandemic scenario halting community
transmission is the key factor to save people of the nation
as no effective drugs or vaccines are yet available. This
systemic approach developed based on our experience,
and observational data will be useful in avoiding spread
and overcoming this pandemic threat in tertiary eye
care systems of developing counties such as India and
underdeveloped countries.
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