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Abstract

Since the inception of implant dentistry, implant-supported metal-acrylic resin hybrid prostheses are the major prosthetic
devices given to restore physiological and esthetic functions of oral tissues of edentulous or partially edentulous patients. The
clinical performance of the most commonly used acrylic resin in the fabrication of dentures, namely, polymethyl methacrylate
(PMMA) resin determines its long-term deformation and wear resistance. However, its poor mechanical resistance to wear
and tear poses a major setback. An attempt to incorporate graphene derivative with PMMA resin in prosthesis fabrication has
demonstrated significant improvement in the mechanical strength as per literature. This case report presents rehabilitation of
edentulous mandibular jaw and also briefly states the properties of graphene and the polymerization process of the resin with

the graphene derivative.

Key words: Computer-aided design EXOCAD, Graphene derivative, Mandibular prosthodontic rehabilitation, Mechanical

resistance, Polymethyl methacrylate resin

INTRODUCTION

Implant-supported metal-acrylic resin hybrid dentures
primarily having polymeric compositions, i.e., polymethyl
methacrylate (PMMA) with a metallic framework is the
most commonly used, cost-effective material for this
purpose. Its qualities of biocompatibility, reliability,
relative ease of manipulation, low modulus of elasticity,
and low toxicity!"! have made it a definitive material in
prosthodontic rehabilitation. However, poor mechanical
properties, volume shrinkage after polymerization, and
poor antimicrobial (anti-adhesion) effects have posed to be
major drawbacks lately.”) Hence, in this case, PMMA resin
reinforced with graphene derivative aided by EXOCAD for
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prosthetic planning has been tried as it essentially enhances
mechanical properties of PMMA according to literature.”!
Since limited data have been published regarding inclusion
of a graphene compound in a PMMA resin for improving
the mechanical properties, further evidence-based studies
are needed to ensure rigorous scientific support of this
technique and materials.!

MATERIALS AND METHODS

Properties of Graphene

Graphene is an atomically thin, two-dimensional sheet of
sp2 carbon atoms in a honeycomb structure. It has been
shown to have many desirable properties such as high
mechanical strength, electrical conductivity, molecular
barrier abilities, and other remarkable properties. However,
the use of pristine graphene has proved challenging due
to poor solubility and agglomeration in solution due to
van der Waals interactions. As an alternative, compounds
similar in structure to graphene are synthesized from
graphite in an effort to achieve many of the advantages
of pristine graphene while also imbuing the surface with
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functionalized oxygen groups. Graphene’s principal
properties are its high thermal and electrical conductivity,
high traction resistance, low density, and low coefficient
of thermal expansion. Furthermore, since it is carbon,
graphene is ecological and recyclable.”

The incorporation of graphene into PMMA resin is an
innovative strategy to improve its mechanical properties,
simultaneously increasing the elastic modulus as well as
the tenacity, reducing the appearance of cracks and their
spread as well as decreasing the shrinkage rate during
polymerization. It is an ideal candidate to improve the
performance of autopolymerizing acrylic resins for dental
use not only due to its high traction resistance, coefficient
of thermal expansion, high capacity for absorption and
lubrication, flexibility, and high surface area but also for
its high weight to resistance ratio.l

Resin Polymerization with Graphene

One of the principal advantages of graphene is that even in
small quantities, its inclusion can cause big changes in the
mechanical and physicochemical properties of the material
to which it is added. Given that, graphene is a good thermal
conductor and that the process of post-polymerization of
the acrylic resin requires heat to complete it, its addition
allows a higher polymerization conversion rate.

Compared to conventional polymer materials, PMMA resin
nano reinforced with graphene has a higher modulus and
specific resistance due to the distribution of tension between
the structures, as they are capable of withstanding tensions
practically without suffering deformations. The union between
the nano reinforcements and the original polymer is one of the
main aspects that explain the increase in mechanical resistance.!

This case report hereby presents mandibular implant
rehabilitation by an “All-on-4” technique highlighting
delivery of graphene derivative reinforced PMMA
resin implant-supported hybrid prosthesis to enhance
mechanical resistance of the prosthesis.

CASE REPORT

A 67-year-old female patient of Indian origin visited our
clinic in Mumbai with a chief complaint of missing teeth
in her lower jaw requesting replacement of fixed teeth.

Diagnosis

Diagnostic criteria involved thorough medical history,
dental history including intraoral and extraoral examination,
intraoral and extraoral pictures, blood investigations, full
volume radiographic investigation cone-beam computed
tomography (CBCT), and diagnostic cast assessment for
a comprehensive treatment plan.

Figure 2: Pre-operative, intraoral view of the residual
mandibular ridge

Figure 4: Surgical placement of two straight and two tilted
implants

k International Journal of Scientific Study | May 2020 | Vol 8 | Issue 2 J 2
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The patient had a medical history of controlled hypertension
and intraoral examination revealed dental history of a
5-year-old PFM FPD in upper jaw, edentulous mandibular
jaw, and xerostomia (dry mouth condition).

Blood investigation revealed all parameters within normal
range and suggested that the patient was fit enough to
undergo surgical procedures in implant replacement therapy.

Radiographic data evaluation of CBCT revealed no
pathology with severe atrophy in the mandibular residual
ridge, indicating an “All-On-4” concept for implant
placement to be appropriate for FPD in mandible [Figure 1].

The panoramic radiograph revealed an advanced alveolar
bone resorption in the mandible.

Treatment Plan
Given the intraoral condition of the residual mandibular
ridge [Figure 2], the “All-on-4” concept of placement of

Figure 5: Straight and angled abutments placement on the four
implants

Figure 7: (a and b) Multiunit impression copings attached to
prosthetic abutments

four implants in the anterior region (combining two tilted
and two axial implants) and loading a graphene derivative
reinforced PMMA resin-based, screw-retained definitive
hybrid prosthesis with prosthetic planning on EXOCAD
was considered a less time consuming, viable economic
treatment modality of choice in this case.

The “All-on-4” technique was scheduled to rehabilitate
the lower jaw.

Under local anesthesia, a full-thickness crestal incision
from the right molar region to the left molar region
was performed [Figure 3|. Because there was a vertical
dimension collapse, significant alveoplasty by means of
tabling the residual ridge was done to achieve adequate
prosthetic space of desired 15 mm [Figure 4].

The two anterior implants were axially placed in the incisive
area, whereas the two posterior implants were placed at an
angle of 30° to the mental foramina.

After soft-tissue management and closure, straight and
angulated abutments were placed onto the implants
[Figures 5 and 6] and multiunit impression copings were
attached to the prosthetic abutments for an open tray
impression |Figures 7 and §].

A jig trial was taken, splinting the impression copings with
a low shrinkage autopolymerizing resin to ensure that the
interimplant relationship is preserved and an accurate
transfer without accidental displacement is achieved for
an accurate master cast, a passive fit, and a decrease in
potentially destructive forces that may lead to bone loss
or prosthetic failure [Figure 9].

An open tray impression, jig trial and jaw relation with two
wax rims were taken [Figures 8-10].

With the information provided by the intraoral scan
(EXOCAD), Figure 11, a new wax try-in denture was

Figure 8: Open tray impression
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designed [Figure 12] and 3D-printed working cast was
created to evaluate the esthetic parameters, prospective
tooth positions, and vertical dimension. A new cast was
then 3D printed to fabricate a screw-retained, hybrid
prosthesis made of PMMA resin reinforced with graphene
derivative.

A definitive prosthesis made from PMMA resin reinforced
with graphene derivative was designed based on biologic
and functional parameters of the interim prosthesis with the
help of EXOCAD software and milled [Figures 13 and 14].

Passive fit and occlusion were checked by equilibrating the
occlusal forces with the help of OccluSense device in the
patient’s mouth [Figure 15].

Figure 10: (a and b) Jaw relation with two-step wax rims

After all the parameters were verified, the prosthesis was
delivered [Figure 16] and oral hygiene instructions with
information on how to take care of the new prosthesis

were provided.

After 1 year of placement of the definitive prosthesis, no

biomechanical or biological complications were reported

in the follow-up check-up, thus concluding, incorporation

Figure 12: Wax try-in

Figure 13: Graphene derivative reinforced polymethyl
methacrylate resin-based hybrid prosthesis

Figure 11: 3D-printed working cast planned on EXOCAD

Figure 14: Occlusal view of the hybrid prosthesis
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Figure 15: (a and b) Occlusal forces equilibrated by OccluSense
device

Figure 16: Frontal view of the graphene derivative reinforced
polymethyl methacrylate resin-based hybrid prosthesis delivery
on the 5™ day

of Graphene derivative in PMMA resins to be a suitable
option for prosthetic rehabilitation.

DISCUSSION

The present case report used graphene derivative to
PMMA resins to overcome the compromised mechanical

properties in PMMA resin material. Many authors claim
that this incorporation in acrylic resins may enhance the
resin’s mechanical properties and antimicrobial adhesion
effects and decrease the degree of contraction during
polymetrization.

However, much more evidence-based study is needed
to establish that this new strategy produces consistent
successful outcome.

The patient informed consent was obtained for the
publication of this case report.
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Case of Pelviureteric Obstruction and Renal Stones
with Transitional Cell Carcinoma: Beware of Tumor

in Gross Hematuria

Kabilan Saminathan

Consultant Urologist, Department of Urology, Dr. Mehta’s Hospital, Chennai, Tamil Nadu, India

Abstract

Presenting an interesting case report of a patient with gross hematuria. On contrast CT evaluation was found to have pelvic-
ureteric obstruction with multiple secondary calculi. Since he was on anticoagulants and antiplatelets, these were thought to
be the cause of hematuria. On the table when laparoscopic pyeloplasty and stone removal procedure was on, incidental tumor
in lower calyx was detected. Pyeloplasty was converted to laparoscopic nephrectomy after discussing with patients’ kin. This
highlights the importance of suspecting tumor in patients presenting with gross hematuria.

Key words: Kidney calculi, Laparoscopic nephrectomy, Pelvic-ureteric junction obstruction, Pyeloplasty, Renal cell

carcinoma, Transitional cell carcinoma

INTRODUCTION

Common causes of gross hematuria are benign (stones,
infection, and benign prostatic enlargement). The incidence
of tumors will be 3-6%.I"" The common tumors are renal
cell carcinoma and transitional cell carcinoma. In hematuria
evaluation, we routinely do CT-urogram for all patients,
MRI in patients with elevated St. creatinine values.! Urine
cytology is done once hematuria has cleared. In patients
over 35 years or any aged patient who is a smoker, with
exposure to benzene and aniline dyes or have received
radiation therapy/chemotherapy (high-risk group),
cystoscopy is done to rule out flat lesions.”! In recurrent
and persistent hematuria, ureterorenoscopy may be done if
no abnormalities are seen in imaging.** It is a way to rule
out urothelial tumors of the upper tract as well as to treat
bleeding sites with LASER coagulation (benign essential
hematuria). If the hematuria does not recur, then repeat
imaging done in 3-5 years.’l In any patient with whom the
predominant complaint is hematuria, a urothelial tumor
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must be suspected even if other causes such as stone,
anticoagulant therapy, and infection are present. Rarely a
tumor may coexist and missed.

CASE PRESENTATION

A 73-year-old male presented to the clinic with complaints
of gross hematuria, on and off for 2 weeks. Left flank
pain was present. He was having urinary incontinence
for the past 2 days. He had clot retention: urinary bladder
was palpable. His medications were antihypertensives,
statins, clopidogrel 75 mg, and aspirin 150 mg, Urethral
catheterization done and obstruction relieved, bladder
wash done with clot evacuation. His labs: Hemoglobin
8 g/dl, serum platelets 1.2 lakhs/dl, INR 2.2, and serum
creatinine 1.3 mg/dl. He does not have any coronary heart
conditions. Cardiac ECHO was not suggestive of ischemic
heart disease.

After cardiologist consult, aspirin, and clopidogrel were
stopped. Two units of packed RBC were transfused. Urine
cleared after 3 days, repeated bladder washes were given.
A contrast CT KUB with CT urogram taken|[Figures 1
and 2]. There was contrast hold up in the left kidney,
suggestive of pelvic-ureteric junction obstruction. Soft tissue
densities were seen within the dilated pelvis, suggestive of
clots. There was a good amount of renal parenchyma in

Corresponding Author: Dr. Kabilan Saminathan, 6/7 Second Street, Kilpauk Garden, Chennai - 600 010, Tamil Nadu, India.
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the upper and inter-polar region with normal enhancement.
Cortex thinned out in the lower pole, without notable
enhancement. Multiple 20—30 small secondary calculi were
seen sedimenting in the lower pole. The right kidney was
normal. After 3 weeks split, renal function done using DTPA.
The left renal function was 30%. Laparoscopic pyeloplasty
was planned. After removing the larger stones by grasper,
the smaller stones were planned to be sucked out with a
large cannula. Under general anesthesia and left kidney up
position, with 70° tilt, three ports were used. The left colon
was dropped, the renal pelvis was dissected.

Adhesions were seen at the pelvic-ureteric junction. No
vessel crossing, Ureter was spatulated and pelvis transected
above the pelvic-ureteric junction. Larger stones were
removed with bowel grasper. In the lower pole, proliferative
growth was noticed [Figure 3].

The condition explained to relatives on table and laparoscopic
left radical nephrectomy was done [Figure 4]. The pathology
report was transitional cell carcinoma, high grade from the

lower calyx. The pelvic-ureteric junction showed fibrosis and
epithelial atrophy. The patient was not willing for removal of
left ureteric stump and cuff of bladder. He is on follow-up
for 2 years. Six monthly cystoscopies with left ureteroscopy,
urine cytology, and ultrasound were done.

DISCUSSION

Long-standing kidney stones are associated with increased
risk of papillary type renal cell carcinoma and upper tract
urothelial carcinoma. Especially if stone diagnosis was made
in people who are <40 years old. Tumor formation may be
due to chronic inflammation and infection. The diagnosis
of tumor in the scenario of dilated kidneys will also
difficult. Main criteria for tumor diagnosis are the presence
of contrast enhancement. In thinned parenchyma, in this
patient the lower pole cortex, there may not be contrast
enhancement because of poor vascularity.! Small tumors
may be missed as in this case. Another important fact, as
in this patient, is anticoagulants and antiplatelets therapy.

Many patients presenting with hematuria are on anticoagulants.
The hematuria may be attributed to anticoagulant therapy.
However, it is rare for patients on therapeutic doses of

Figure 3: Stones and tumor

Figure 4: Nephrectomy specimen
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anticoagulant/antplatelets to present with gross hematutia.”
Renal/urothelial tumor must be suspected. CT urogram may
be normal in 50% of patients presenting to hematuria clinics.

Ureterorenoscopy findings in these kinds of patients will
reveal a ruptured venous bleed or a small papilloma at the apex
of calyx. This entity is named as benign essential hematutia.”!

This could be due to vigorous physical exercise/sexual
intercourse.”! A 1.8% of asymptomatic microscopic
hematuria patients who did not show any lesion at the
time of first evaluation develop a tumor in the kidney
when imaged at 3 years (Mohr ¢# a/., 1986). The incidence
may be more in patients presenting with gross hematuria.
These may be because of missed early lesions, as in this
patient. Problems in patients with pelvic-ureteric junction
obstruction presenting with gross hematuria may be unique.
A hydronephrotic variant of TCC must be suspected.
The bulged out pelvis and calyx (oncocalyx) may be due
to tumor filling and bulging the system."" Solid elements
within hydronephrotic kidneys may be a clot or fungal ball,
other than tumor. Due to poor vascularity (poor contrast
enhancement) will be difficult to differentiate.!""

CONCLUSION

In patients with stones and/or pelvic-ureteric junction
obstruction presenting with gross hematuria, it is better

to inspect the pelvicalyceal system during surgery so that
a coexisting early tumor is not missed.
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Abstract

Success cannot be guaranteed, what one can guarantee is to care, to do one’s best, and to be there to help in the rare instance if
something goes wrong. Dental implants are most commonly used for the replacement of missing teeth. Lack of osseointegration
and peri-implantitis are considered as major contributory factors of implant failure. This case report presents a procedure and

treatment option for immediate implant placement into previously early failed dental implant osteotomy.

Key words: Dental implants, Novabone putty, Teeth

INTRODUCTION

The single-tooth implant procedure is a predictable
procedure with good survival rates.'! Biologic, esthetic, and
technical complications can occur in a certain percentage
of patients. We should have a better understanding
of the role of the factors that may indicate or cause
implant failures such as immunological, inflammatory,
microbial, systemic, anatomic, occlusal, procedural, and
genetic factors. Clinicians may select appropriate cases or
interventions that may enhance treatment outcomes for
complete or partially edentulous patients.” The scientific
literature on differential diagnosis and treatment of
biologic complications and failing implants is limited,
lacks systematic scientific validation, and is based mainly
on empirical considerations from iz vitro findings of
case reports carried out on a trial and error basis.” Early
implant failures occur before functional loading.¥ Lack
of osseointegration is one of the worst complications
since it inevitably results in loss of the implant diagnosed
at Phase II surgery or when the implant is loaded.
Epithelial downgrowth was occasionally observed
histopathologically for asymptomatic submerged implants.
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The etiologies that might implicate early implant failure
are weak bone to implant interface, the healing ability of
the host bone site, and infection.’! After a failed implant
is removed, the patient is left with a difficult decision
regarding replacement options. Most of the time, the
patient will choose to replace the failed dental implant
with the placement of another implant.”! Replacement
of a failed implant presents a challenge to achieve
osseointegration and may result in a decline in the survival
rates.! The survival rate of implant replacement after
early failure was accounted for 94.6%. After an adequate
soft and hard tissue healing period, early implant failure
was not an obstacle for implant replacement at the same
site.’! Replacement of implant at the same site with a wider
diameter of the implant increases the risk of buccal bone
dehiscence.”! Bioactive materials can be used to stimulate
a biological response from the body. They also elicit a
positive bone response by creating bonding along with
implant-bone interface."""1 To improve osseointegration,
removal of fibrous soft tissue by thorough debridement
of osteotomy, promote fresh blood to increase the
angiogenesis, and use of bioactive material should be
considered at failed implant osteotomy.

CASE REPORT

A 24-year-old systemically healthy female patient reported
to our private dental practice with the complaint of
missing teeth in the lower right posterior region for
3 years. A comprehensive clinical examination revealed
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d '_ - {: 8 & .-\";
Figure 1: Initial implant placement procedure. (a) Pre-operativecone-beam computed tomography,(b) osteotomy angulation
verification, (c) implant placement followed by cover screw placement, (d) suturing,(e) immediate post-operativeintraoral periapical

that adequate space is available to replace teeth. Adjacent
teeth were free from caries, vital and have suitable crown
volume and height. The general periodontal condition was
healthy. Multiple treatment options with their advantages
and disadvantages were discussed with patient, however,
the patient agreed for dental implant for missing teeth. The
patient was advised cone-beam computed tomography
(CBCT) as radiographic investigation [Figure 1la]. The
CBCT showed the possibility of implant placement in
the edentulous mandibular right first molar region. On
CBCT, ridge was measured and the length and diameter
of the implant to be placed were decided. An endosseous
implant of 4.25 mm X 11.5 mm diameter (SPI Implant,
Alpha-BioTech) was planned. After the administration of
adequate local anesthesia, midcrestal incision was given in
the region of 46 and full-thickness mucopetiosteal flap was Figure 2: Second-stage surgery (a)intraoral periapical after
reflected. The osteotomy was carried to the desired depth. 3 months of healing, (b) after local anesthesia, (c) implant
. . . . exposure using tissue punch, (d) healing screw placement
The angulation was checked once again with the paralleling
pin [Figure 1b], both clinically and radiographically. Any
discrepancy found can be corrected subsequently. The
osteotomy was then diametrically enlarged to the desired
diameter. Constant external irrigation with normal saline
was used during drilling. After complete osteotomy, the
implant was then screwed in and tightened using the
manual torque ratchet provided in the surgical kit. It is
made sure that optimal torque is obtained while placing
in the implant, which is ascertained by the “slip of the
Ratchet,” adjusted at 45Ncm, to ensure optimal primary
stability of the implant. A cover screw was placed on top
of the implant [Figure 1c|. The flap was closed with the
help of interrupted 3.0 silk sutures [Figure 1d]. Immediate
post operative IOPA was taken [Figure 1e]. Post-operative
antibiotic (amoxicillin 500 mg, 3 times daily for 5 days) and
analgesic (diclofenac and paracetamol combination) for

X L . Figure 3: (a) IOPA to ascertain proper fit of Healing Screw,
3 days were prescribed. Post-operative instructions were (b) implant came out with coverscrew, (c) implant retrieved
given. Follow-up taken on the 3" day to check the healing using hex driver, (d) osteotomy after implant removal
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of site and suture removal was done on the 7" day after
the procedure.

The patient was recalled at 3 months. An intraoral
periapical (IOPA), radiograph [Figure 2a] was taken to
evaluate the implant. After local anesthesia [Figure 2b],
implant was uncovered using soft-tissue punch
[Figure 2¢| and the healing screw was placed [Figure 2d],
proper fit of which was ascertained by taking IOPA
[Figure 3al.

The patient was recalled after 15 days. During the
appointment, while unscrewing healing screw with hand
hex driver implant got unscrewed [Figure 3b]. The patient
was then appointed for replacement with a new implant
on the next day. A samesized implant in wider osteotomy
was planned. After the local anesthesia, unscrewed implant
was removed with the healing screw attached to the implant
[Figure 3c and d].

It was decided to enlarge the osteotomy by one size
larger drill [Figure 4a] previously last used drill to ensure
complete cleaning of osteotomy wall till apex and to
promote angiogenesis of site. The enlarged osteotomy
was filled with bioactive synthetic calcium phosphate putty
(NovaBone, Florida, USA)[Figure 4b]. The bone graft

material is adapted to walls of the enlarged osteotomy.
A new implant of the same diameter (4.25 mm X 11.5
mm) was placed inside the well of bone graft created
[Figure 4c]|. The final placement of the implant was carried
out using hand ratchet. Healing screw was placed on the
top of the implant. Antibiotics and analgesics were advised
postoperatively.

The patient was recalled after 3 months. No pain or sign of
infection and absence of clinical mobility detected during
the clinical examination after 3 months. On radiographic
evaluation using IOPA, no sign of peri-implant pathology
was seen [Figure 5a and b]. The impression of the implant
was taken using an open tray technique [Figure 5¢|, which
was then verified using verification jig[Figure 5d]. A cement
and screw-retained PFM crown was received from the
laboratory. IOPA was taken to check the proper fit of the
abutment [Figure 5e]. Crown was then cemented extraorally
and fixed onto the implant by utilizing an access hole in
the crown, which was filled with composite resin and cured

[Figure 5f].

Long-term follow-up of 4 years showed no clinical sign
of inflaimmation and radiographic examination showed
a close contact of bone to implant and absence of bone

loss[Figure 6a and b].

Figure 5: Threemonths post-reimplantation (a) intraoral periapical (IOPA), (b) soft-tissue healing, (c) open tray impression,
(d) verification jig, (e) IOPA to check sitting of abutment, (f) placement ofcement and screw-retained final crown
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Figure 6:Fouryears post-operative of reimplantation (a) intraoral
image, (b) intraoral periapical

DISCUSSION

An implant that has failed to integrate can suffer fibrous
downgrowth, which acts as a barrier to the osseointegration
of the replacement implant. It is important to thoroughly
debride the implant socket to meticulously remove all
soft tissue, promote angiogenesis, and enhance bone-
to-implant contact before reimplantation. Proper
instrumentation was necessary to perform thorough
curettage on the osseous walls of the old osteotomy and
to reach the apex, which was achieved by preparing larger
osteotomy using a wider drill. Well of bioactive calcium
phosphate putty (NovaBone, USA) helped to build faster
and stronger bone by accelerating the regeneration of
bone (osteostimulation).

CONCLUSION

Same sized implant into a well of bioactive calcium
phosphate putty created in wider osteotomy can be a
viable option to treat eatly failed implant. It remains a
potion for the management of such failures and further

studies involving a significant number of cases are
suggested.
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Abstract

Urothelial carcinoma with divergent differentiation is a variant of urothelial carcinoma and it is being increasingly recognized
with the increase in awareness and advancement of immunohistochemistry. It is important to quantify the degrees of each
differentiation for the prognosis and treatment of the patient. Here, we present a unique case of urothelial carcinoma of urinary
bladder with divergent differentiation showing urothelial, squamous, papillary, and glandular differentiation.

Key words: Divergent differentiation, Mixed histology, Urothelial carcinoma

INTRODUCTION

Bladder cancer is the most common malignancy arising in
the urinary tract. It is a heterogeneous group of cancers
and it arises from the epithelial lining of the bladder called
the urothelium. It is the seventh most common cancer
in the world. A variant of urothelial carcinoma called
urothelial carcinomas with variant histology also known
as urothelial carcinoma with divergent differentiation has
been noted. These patients were seen to be associated
with an increased chance of locally advanced disease and
metastasis. Therefore, early diagnosis and treatment of
these patients are essential.

CASE REPORT

A 42-year-old male came to the urology outpatient
department with complaints of macrohematuria for the
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past 2 months. The patient did not have history of pain,
difficulty in micturition, loss of weight, loss of appetite
and was not on any antiplatelet drugs. History revealed
that the patient is a known case of chronic kidney disease
on hemodialysis. The patient belonged to a socioeconomic
class 2 and did not have any adverse social habits. On
examination, the patient was pale and vitals were stable.
Systemic examination was normal and examination
of external genitalia showed penoscrotal edema. The
patient was advised a transabdominal ultrasonogram,
which revealed increase in renal cortical echoes, mild
hydroureteronephrosis, and ill-defined heteroechoic lesion
in the urinary bladder measuring 6.0 cm X 3.2 cm, with
minimal ascites [Figure 1]. He underwent a computed
tomography whole abdomen showing an ill-defined
endophytic lesion with papillary projections arising in
the dome of the bladder. The patient then underwent a
transurethral resection of bladder tumor (TURBT) and the
specimen was subjected for histopathological examination.
The specimen was processed and it revealed an urothelial
carcinoma with divergent differentiation showing a
high grade papillary urothelial carcinoma with divergent
differentiation showing papillary areas (30%), urothelial
areas (30%), squamous areas (30%), and glandular areas
(10%) [Figure 2]. Extensive areas of necrosis and brisk
mitosis were noted. Immunohistochemistry for p63 and
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GATA3 was done. p63 was positive in the squamous areas
and urothelial areas. GATA3 was positive in the papillary
and urothelial areas [Figure 3].

DISCUSSION

Urothelial carcinoma is one of the most common cancers
worldwide. It is more common in older age males. It
can arise anywhere within the urinary tract, but most
commonly from the urinary bladder and the other sites
include ureter, renal pelvis, and proximal urethra. Many risk
factors have been identified for urothelial carcinomas, some
of them are tobacco smoking, occupational exposures,
chemicals, urinary tract infection, genetic factors, chronic
inflammation, and irradiation.

Almost 90% of the urothelial carcinomas are conventional
urothelial carcinomas, the rest of the urothelial carcinomas
are urothelial carcinoma with divergent differentiation or
non-urothelial carcinomas. Based on the recent WHO
2016 classification of bladder tumors, about 11 histologic
variants of urothelial carcinoma are recognized such as the
urothelial carcinoma with divergent differentiation, nested
variant, microcystic, micropapillary, lymphoepithelioma like
carcinoma, plasmacytoid, sarcomatoid, giant cell vatiant, lipid
rich variant, clear cell, and pootly differentiated variant.!"

F¥
Figure 1: Ultrasonogram of pelvis showing a heteroechoic
lesion in the urinary bladder

x40, squamous differentiation; (c) H&E, x40, glandular
differentiation; (d) H&E, x40, papillary areas

Urothelial carcinoma with divergent differentiation is
associated with squamous cell differentiation, glandular
differentiation, with trophoblastic differentiation, and
small cell differentiation. The squamous differentiation was
found to be the most common type accounting for about
20—40%, the glandular differentiation was seen in 6—18%
and syncytiotrophoblastic giant cells are seen in 28-35%
of urothelial carcinomas with divergent differentiation.
Makise e al. report a case of urothelial carcinoma with
squamous, glandular, and plasmacytoid differentiation
confirmed by immunohistochemistry.”

Charlise ez al. studied the impact of urothelial carcinomas
with divergent differentiation on tumor stage and report
that squamous differentiation was most common. These
tumors are associated with higher stage, lymphovascular
and perineural invasion and associated with a worse
outcome even in T1 high grade urothelial carcinomas.”!
These tumors were seen to be associated with a higher
chance of lymph node metastasis.

Our case of urothelial carcinoma was diagnosed by
TURBT. Billis ef al. report a series of 165 cases of
urothelial carcinomas with divergent differentiation
diagnosed on TURBT. They suggest that these tumors
are associated with a higher stage at clinical presentation.!
Wasco ¢ al. also report a series of 448 cases of urothelial
carcinoma with divergent differentiation diagnosed on
TURBT and these patients were found to have a locally
aggressive disease.’! Genetic studies have indicated that
the variants of urothelial carcinomas arise from a common
clonal precursor. Thus, extensive search for divergent
differentiation in urothelial carcinomas must be done by
the pathologist.
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Figure 3: (a) Immunohistochemistry, x40, p63 positive in
urothelial areas, (b) immunohistochemistry, x40, p63 positive
in squamoid areas, (C) immunohistochemistry, x40, GATA3
positive in urothelial areas, (d) immunohistochemistry, x40,
GATAS positive in papillary areas
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CONCLUSION

Urothelial carcinomas with divergent differentiation have
an impact on the local aggressiveness, tumor stage, and
lymph node metastasis. An eatly cystectomy and strict
follow-up of these patients will help to improve the
oncological outcome.
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Abstract

A pancreatic acinar variant of gastric adenocarcinoma is a very rare presentation, and only six cases have been reported worldwide.
A 55-year-old male came with complaints of vomiting and weight loss. By PET-CT, a growth was found in the gastric antrum.
Distal gastrectomy was done and a histopathology report of a pancreatic acinar variant of gastric adenocarcinoma was done.

Key words: Biopsy, Gastric adenocarcinoma, Pancreatic acinar variant

INTRODUCTION

Adenocarcinoma of the stomach is a malignant
epithelial neoplasm of the gastric mucosa, with glandular
differentiation. It is a common malignancy of the stomach.
There are seven different subtypes mentioned in the WHO,
and new subtypes are being studied in various institutes.
A pancreatic acinar variant of gastric adenocarcinoma is
a rare new variant with classic histopathological features.
These patients are associated with poor prognosis.

CASE REPORT

A 55-year-old male patient of Northeast Indian origin
presented with complaints of vomiting after intake of food
and subsequent significant loss of around 9 kg weight. An
upper GI endoscopy revealed an ulceroproliferative growth
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in the antrum. A biopsy was taken, which showed a poorly
differentiated adenocarcinoma.

The patientwas subjected to a PET-CT, and a hypermetabolic
malignant mass was found in the antrum which was
seen extending into the first part of the duodenum.
Radiologically, the pancreas showed no abnormalities, and
the laboratory tests were normal. The patient underwent
distal gastrectomy with D2 dissection, and the specimen
was sent for histopathological evaluation.

On gross examination, an ulceroinfiltrative gray-white firm
to the hard lesion was present in the antral region measuring
5.5 X 5 X 1.7 cm, extending up to the muscularis propria.
Multiple lymph nodes from Level I to Level XII were sent
separately. The specimen was adequately sampled according
to standard guidelines.

The microscopy was reported according to the College of
American Pathologists protocol. The lesional site showed
neoplastic cells invading into the muscularis propria. The
neoplastic cells showed three growth patterns: Acinar
(50%), glandular (30%), and solid (20%). The acinar areas
showed a moderate to abundant eosinophilic cytoplasm,
and the nuclei were round to oval with finely dispersed
chromatin and indistinct nucleoli. The glandular element
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consisted of columnar to cuboidal cells with scant
eosinophilic cytoplasm and pleomorphic nuclei, increased
nuclear-cytoplasmic ratio, and prominent nucleoli. Brisk
mitosis (6/10 HPF) was noted. The adjacent gastric mucosa
showed no dysplastic changes. The resected margins
and serosa were free of tumor. Regional lymph nodes
examined to show no involvement by tumor. Perineural
and lymphovascular invasion was not identified.

The possible H&E differentials were hepatoid variant
of poorly differentiated adenocarcinoma, parietal cell
carcinoma, and pancreatic acinar variant of poorly
differentiated adenocarcinoma. Immunohistochemistry for
alpha-fetoprotein was negative which ruled out hepatoid
adenocarcinoma. EMA was positive which ruled out
parietal cell carcinoma. Hence, a final diagnosis of Grade 3
poorly differentiated pancreatic acinar variant of gastric
adenocarcinoma pT2 pNO was given, and margins were
free of tumor |Figures 1-4].

DISCUSSION

Gastric carcinoma is a common cancer worldwide.
Usually, four common variants are recognized: Tubular
adenocarcinoma, papillary adenocarcinoma, mucinous
adenocarcinoma, and signet ring cells carcinoma. Other rare
variants include adenosquamous cell carcinoma, squamous
cell carcinoma, mixed adenocarcinoma-carcinoid, small
cell carcinoma, choriocarcinoma, endodermal sinus tumor,
embryonal catcinoma, and hepatoid adenocarcinoma.!"
The case mentioned above, a pancreatic acinar variant of
adenocarcinoma is rarer variant with only six cases being
reported wotldwide.”

The tumor cells which are arranged in acini may be
cuboidal to columnar cells with a moderate amount of

Figure 1: PET-CT shows a hypermetabolic malignant mass in
the antrum of the stomach extending into the first part of the
duodenum

Figure 2: Gross of a distal gastrectomy with D2 dissection
specimen showing a gray-white, solid, firm, ulcerative, and
infiltrative lesion measuring 5.5 x 5 x 1.5 cm

vague glandular patter x40. (b) Neoplastic cells with abundant
eosinophilic cytoplasm arranged in the form of acini x40

Figure 4: (a) Imnmunohistochemistry, x10, EMA shows
membrane positivity in the neoplastic cells. (b)
Immunohistochemistry, x10, AFP is negative in the neoplastic
cells
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eosinophilic cytoplasm, round to oval nuclei showing
pleomorphism. Few of them showing prominent
nucleoli.”! The adjacent gastric mucosa can show
intestinal metaplasia or features of chronic gastritis. The
tumor cells may arise from pancreatic heterotrophy in
the gastric mucosa, but it is questionable.! The extra-
pancreatic acinar cell carcinoma is very rare.”) There can
be congenital acinar metaplasia of the gastric mucosa
which can differentiate into pancreatic acinar cells and
can later turn malignant.”

The tumor cells express pancreatic exocrine enzymes
and can be detected by immunohistochemistry. They
express predominantly trypsin and other enzymes such as
chymotrypsin, alpha-1-antichymotrypsin, and lipase may
also be expressed.’! Another diagnostic feature is the
presence of zymogen granules which are homogeneous
dense granules seen electron microscopy.’! The prognosis
of this case is not known due to the limited number of
cases studied.*’!

CONCLUSION

A pancreatic acinar variant of adenocarcinoma is a
rare variant which can be diagnosed by H&E and
immunohistochemistry features. The prognosis of this
variant is not known due to the scarcity of published
cases. However, most of the cases are associated with early
metastasis; thus, it can have a poor prognosis.
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Abstract

Addison’s disease is chronic adrenocortical insufficiency. Adrenocortical insufficiency (Al) could be due to congenital or acquired
causes. Congenital causes include inborn defects of steroidogenesis, adrenal hypoplasia congenita, adrenoleukodystrophy,
and familial glucocorticoid deficiency. Acquired causes include autoimmunity (Type 1 and 2 autoimmune polyendocrinopathy),
infections such as tuberculosis and meningococcemia, drugs such as ketoconazole, rifampicin, phenytoin, and phenobarbitone,
and hemorrhage into adrenals as a consequence of difficult labor, metastasis, amyloidosis, and surgical excision. Although
autoimmunity is the major cause of Al in developed countries, infections like tuberculosis still remain an important cause in
developing countries like India. Addison’s disease can be easily missed due to its presentation with non-specific symptoms. Serum
cortisol levels can also be misleading due to variations in circadian rhythm and increase during stressful situations. Hence, strong
clinical suspicion is the key to early diagnosis and treatment. We report here a case Addison’s disease secondary to tuberculosis.

Key words: Adrenocortical insufficiency, Autoimmunity, Hyperpigmentation, Tuberculosis

INTRODUCTION

Adrenocortical insufficiency (Al), popularly known as
Addison’s disease, is rare endocrine disease. Addison’s
disease has an incidence of 0.8/million and a prevalence
of 40—-60/million in the USA and European countties.
It affects males and females in equal numbers and can
potentially affect individuals of any age. In India, the
prevalence of Addison’s disease is estimated around
12/million.”” Addison’s disease was first described
by Thomas Addison of University of Edinburgh
Medical School in 1855 as a syndrome of weakness and
hyperpigmentation. Interestingly, all the 11 cases of
adrenocortical insufficiency described by Thomas Addison
in his initial report had tuberculosis of adrenals.”! Famous
Addisonian includes President John F Kennedy, Jane
Austen, and Osama bin-Laden.

Although Addison’s disease is a rare disorder, it is seen in
all the social and economic strata of the society in all the
countries. Since the presentation is vague, not only the
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diagnosis is delayed leading to increased morbidity and
mortality butit also leaves a number of undiagnosed cases
in the society. A survey of patients with Addison’s disease
revealed that 60% had sought medical attention from
two or more physicians before the correct diagnosis was
made and there are a number of undiagnosed patients.!
Acute adrenocortical insufficiency (Addisonian crisis), a
potentially catastrophic condition, is seen in nearly 6—8% of
cases of Al and if not managed promptly and aggressively,
can be life threatening.”! Awareness about this condition
and high index of suspicion is required for timely diagnosis
and intervention. We present the case report of a child
whose non-specific manifestations resulted in 2 years’ delay
in reaching proper diagnosis.

CASE REPORT

A Three and half-year-old female child presented with
fever and cough of 1-month duration. This child had been
suffering from recurrent upper respiratory tract symptoms
along with generalized weakness, malaise, loss of appetite,
and poor weight gain for previous 2 years. There was no
history of pain abdomen or vomiting. On examination,
her height (92 ¢cm) and weight (13 kg) were below the
10™ percentile. Her body mass index was 14.4 kg/m?. Her
pulse was 92 beats/min, respiratory rate 18 cycles/min, and
blood pressute was 80/50 mmHg. There was no orthostatic
hypotension. The child had generalized hyperpigmentation
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of the skin, buccal mucosa, hard palate, gums, and over
palms and soles [Figure 1] which the parents first noticed
around 2 years back and had been gradually increasing.
Rest of the general examination was non-contributory.
The sexual maturity rating (Tanner stage) was pre-pubertal.
Respiratory system examination revealed crackles over
the right inframammary and infra-axillary areas. Rest of
the systemic examination was unremarkable. Possibility
of chronic adrenocortical insufficiency was considered in
view of hyperpigmentation and growth retardation and
history of recurrent respiratory tract infections pointed
to tuberculosis as the cause.

Laboratory wotk-up revealed hemoglobin 10.2 g/dl, total
leukocyte count (TLC) 10,200/pl, differential leukocyte
count-P42 148 M06 E04, and ESR 32 mm in the 1% h.
Biochemical parameters including serum glucose, renal and
liver function tests, and serum electrolytes were normal.
X-ray chest posteroanterior revealed non-homogenous
opacities over right lower zone [Figure 2] and Mantoux test
showed a wheal and induration of 12 mm diameter (normal

s

Figure 2: Non-homogenous opacities right lower lobe

<10 mm). Gastric aspirate for acid-fast bacilli (three early
morning samples) was negative. Serum cortisol level was low;
4.2 ug/dl (normal <18 pg/dl). Plasma adrenocorticotropic
hormone (ACTH) level was 978 pg/ml (normal <46 pg/ml).
On ACTH stimulation test, there was no increase in cortisol
levels at 30 min and 60 min following administration of
cosyntropin 250 Ug. Non-contrast computed tomography
(CT) abdomen revealed bilateral enlarged adrenal glands
[Figure 3]. Taking into consideration, the clinical profile
and investigation results, the diagnosis of Addison’s disease
secondary to pulmonary tuberculosis was made. Adrenal
biopsy was not done as it is an invasive procedure and would
have added little to the patient management.

Child was managed with anti-tubercular treatment
(ATT-2EHRZ +4HR) along with intravenous
hydrocortisone at 100 mg/m?/day initially for 1 week
and subsequently discharge on replacement dose of oral
hydrocortisone at 10 mg/m?/day in three divided doses.

Figure 3: Non-contrast computed tomography
abdomen - bilateral enlarged adrenal glands

weight gain

k International Journal of Scientific Study | May 2020 | Vol 8 | Issue 2 J 20




Pavithra and Tyagi: A case of Addison's Disease

On follow-up after 3 months, the child had gained 2 kg
weight and the hyperpigmentation disappeared |Figure 4].
Plasma ACTH level at 6 months was 202 pg/dL

The parents were counseled regarding the nature of the
disease and the need for lifelong replacement therapy and
petiodic follow-up with the pediatrician/physician.

Parents were also explained about the need to carry a
disease identity card/bracelet and the need for stress dose
steroids before dental/surgical procedures.

DISCUSSION

Addison’s disease is a rare disorder. Al may be caused by
destruction or dysfunction of adrenal gland (primary Al,
Addison’s disease), deficient pituitary ACTH secretion
(secondary Al), or deficient hypothalamic secretion of
corticotropin-releasing hormone (Tertiary Al).

The most common cause of primary Al in children is
congenital adrenal hyperplasia (CAH) which accounts for
70% of pediatric patients with Al, whereas autoimmune
adrenalitis accounts for 15% of cases.!'The most common
cause of CAH is 21-hydroxylase deficiency, accounting
for ~ 90% of all CAH cases, with an incidence of 1
in 14,000 live births.'!" Autoimmune Addison’s disease
may be associated with other autoimmune diseases
such as autoimmune polyendocrine syndromes types 1
and 2. latrogenic tertiary Al caused by suppression of
the hypothalamic-pituitary adrenal axis secondary to
glucocorticoid administration is the most common cause
of central Al, with an estimated prevalence of 150-280
per 1,000,000. In developed countries, only about 10%
of cases of Addison’s disease have infectious etiology. In
developing countries like India, the infectious etiology is
more common. Tuberculosis accounts for about 20-30%
of cases of Addison’s disease in developing world. Adrenal
tuberculosis is one of the five most common sites of
extra-pulmonary tuberculosis. Lam and Lo reported 6%
incidence of adrenal tuberculosis in the patients with active
tuberculosis at autopsy.! Other infections include HIV,
opportunistic infections like cytomegalovirus, and fungi
such as Cryptococcus, Histoplasma, and Coccidioides.® It
is possible that infections play a role in the development
of AADP

Presentation is usually insidious but can be acute during
an adrenal crisis. The clinical features of Al are manifested
only after more than 90% of the adrenal gland has
been destroyed. The most common symptoms such as
lethargy, weakness, anorexia, nausea, and vomiting are
vague, usually delaying the diagnosis. Hyperpigmentation

is the most frequent feature seen in 90% of the cases
of Al Other clinical signs include failure to thrive,
orthostatic hypotension, hyponatremia, hyperkalemia,
and hypoglycemia. Hyponatremia is the most commonly
found metabolic abnormality. A high index of suspicion
is needed to diagnose ALI'! Diagnosis is based on
clinical presentation, electrolyte changes (hyponatremia
and hyperkalemia), low cortisol levels, abnormal ACTH
stimulation test, and CT abdomen findings. CT abdomen
can also help correlate the clinical duration of Addison’s
disease."!! In cases where etiology of Al remains uncertain,
percutaneous biopsy is a safe, accurate procedure for the
diagnosis of pathologic conditions of the adrenal glands.!"”
Percutaneous biopsy is largely indicated in cases where
malignancy needs to be ruled out.

Differential diagnosis includes other causes of
hyperpigmentation such as melasma, malighant melanoma,
and anorexia nervosa. Al should be kept as a possibility
in the patients presenting with hyponatremia. In cases
presenting in Addison’s crisis, sepsis, gastroenteritis, acute
abdomen, and hypovolemic shock need to be ruled out.

Treatment includes intravenous hydrocortisone during the
acute episode followed by chronic replacement with oral
hydrocortisone and if needed, fludrocortisone. Usually, the
patients require lifelong replacement therapy with steroids.
Since plasma cortisol levels and ACTH stimulation test
does not usually return to normal after completion of
antitubercular therapy.!”’! Prognosis is good with proper
control and special attention to drug interactions. One
of the most important aspects of the management of Al
is patient and family education. The reason for lifelong
replacement therapy, the need to increase the dose of
glucocorticoid during stress, and shift to injectable steroids
in emergencies cannot be overemphasized." Starting doses
of glucocorticoids should be 15-20 mg for hydrocortisone
or equivalent, preferably weight adjusted, with one half
to two-thirds of the total daily dose being given in the
morning. The long-acting synthetic glucocorticoids should
be avoided because their longer duration of action may
produce manifestations of chronic glucocorticoid excess.
Timed release hydrocortisone tablets and continuous
subcutaneous hydrocortisone infusion are promising new
treatment modalities."”

Adrenal crisis, also termed acute Al, is the most dreaded
and acute life-threatening complication. Even with proper
recognition and treatment, the adrenal crisis may result in
death. Other complications of Addison's disease include
arrhythmias, seizures and coma etc due to electrolyte
abnormalities such as hyponatremia, hyperkalemia and
hypoglycemia. Hypotension may lead to hypoperfusion
and organ failure as well.
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CONCLUSION

Addison’s disease is a rare disorder that has vague and
non-specific presentation often leading to delay in
diagnosis and requires high index of suspicion for timely
management. Failure to identify the disorder in time may
result in life-threatening emergency of adrenal crisis.
Education of the patients and the parents is the key to
successful management. All patients must be counseled
regarding need for lifelong treatment and need to carry a
medical alert identification card.
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Abstract

Osseointegration, a term explained by Branemark and co-workers in the early 1960s, represents a direct connection between
bone and implant without interposed soft tissue layers. The purpose of the present topic is to discuss various factors responsible
for the loss of implants. The factors influencing the failure of osseointegration have been identified as the medical status of
the patient, smoking, bone quality, bone grafting, irradiation of bone, bacterial contamination, lack of pre-operative antibiotics,
degree of surgical trauma, and operator experience. Furthermore, it appears that implant surface properties, roughness, and
premature loading influence the failure rate. Dental implantology is the science associated with the diagnosis, design, insertion,
restoration, and/or management of alloplastic or autogenous oral structure to restore the loss of contour, comfort, function,
esthetic, speech, and/or health of the partially or completely edentulous patient.

Key words: Alloplast, Failure, Implants, Osseointegration

INTRODUCTION

The implants have become an important therapeutic
modality in the last decade, mainly after the works
developed by Brinemark, in which the direct contact
between the bone functional tissues and the biomaterial
titanium which was termed osseointegration.

Dental implants are inert, alloplastic materials embedded
in the maxilla and/or mandible for replacing lost tooth/
teeth and lost orofacial structures as a result of trauma,
neoplasia, and congenital defects. The most common type
of dental implant is endosseous, comprising a discrete,
single implant unit placed within a drilled space within
dentoalveolar or basal bone.

SUCCESS AND FAILURE

Adell (1981) reported the success rate of 895 implants
over an observation period of 5 years after placement.
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Eighty-one percent of maxillary and 91% of mandibular
implants remained stable.

Albrektsson (1986) proposed the formula for successful
integration of dental implants have been. Of these, a lack
of mobility is of prime importance as “loosening” is the
most often cited reason for implant body removal.

Despite high success rates, implant failure may occur and
is defined as the inadequacy of the host tissue to establish
or maintain osseointegration. One review (Adell, 1990)
suggested that 2% of implant fixtures failed to achieve
osseointegration following placement. Using this meta-
analysis, failure rates for Branemark dental implants were
7.7% (excluding bone grafts) over 5 years. Interestingly,
failure rates in edentulous patients were almost double
than those for partially dentate patients (7.6% vs. 3.8%).

IMPLANT COMPLICATIONS AND FAILURE

Factors associated for implant complication and failure
have been extensively reviewed by Esposito e a/. (1998).
Factors affecting eatly failure of dental implants may be
briefly classified as:

e Implant

e Patient and

e Surgical technique/environment related.
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Esposito ez al. (1999) defined biological failure related
to biological process and mechanical failures related to
fractures of components and prostheses. Koutsonikos
(1998) added the categories of iatrogenic failure and
failure due to patient adaptation. El Askary e a/. (1999)
further defined failure as ailing, failing, and failed implants.
This article gives an overview of the important biological
factors that affect osseointegration and thus lead to loss
of implant [Table 1]. Three major etiologic factors have
been suggested as follows:

Infection

Infections caused due to bacteria occurs any time after
implant placement. Many terms are currently used,
indicating failing implants or complications. They are
peri-implant disease, peri-implant mucositis, and peri-
implantitis.

Peri-implant disease is a collective term for inflammatory
reactions in the soft tissues which surround implants.

Peri-implant mucositis is a term that describes reversible
inflammatory reactions in the soft tissue surrounding
implants.

Other soft-tissue complications (hyperplastic mucositis,
fistulas, and mucosal abscesses) seem mainly to have
an infectious etiology. Fistulations and hyperplastic
mucositis are often found in association to lose prosthetic
components. Abscesses can occasionally be seen in relation
to food particles trapped in the peri-implant crevice.

Impaired Healing

It is believed that the amount of surgical trauma (lack of
irrigation and overheating), micromotion, and some local
and systemic characteristics of the host play a major role
in implant failures related to impair healing;

Overload

When the load applied to dental implants beyond the
withstanding capacity of the bone, overload occurs, causing
implant to failure. Failures that happen between abutment
connection and delivery of the prosthesis, probably
caused by unfavorable loading conditions or induced by
the prosthetic procedure, considered to have an overload
etiology. Other attributes to implant failure are poor
surgical technique, poor bone quality, and poor prosthesis
design in addition to the traumatic loading conditions.

FACTORS RELATED TO PATIENT

The patient factor is an important determinant of implant
failure. Ekfeldt ez a/. (2001) identified the patient risk factors
leading to multiple implant failures and concluded that

Table 1: Factors associated to failure of dental
implants

Factor Comments

Previous failure

Surface characteristics
Surface purity and sterility
Fit discrepancies
Intra-oral exposure time

Implant fixture

Mechanical Premature loading of implant
overloading Traumatic occlusion due to inadequate
(overload) Restorations
Patient or local Bone quantity/quality
factors Adjacent infection/inflammation

Oral hygiene

Gingivitis

Presence of natural teeth

Periodontal condition of natural teeth

Lodging of foreign bodies (including Debris from
surgical procedure) in the implant pocket

Soft tissue viability

Vascular integrity smoking alcoholism
Predisposition to infection, e.g., age, obesity,
steroid therapy, malnutrition, metabolic disease
(diabetes) systemic illness chemotherapy/
radiotherapy hypersensitivity to implant
components

Surgical trauma Overheating (use of handpiece)

Perioperative bacterial contamination,
e.g., through saliva, perioral skin, gloves,
armamentarium, operating room air, or air
expired by the patient

Patient (systemic
factors)

Surgical
techniques/
environment

a combination of several medical situations could be a
contraindication to implant treatment. Hutton ¢# a/. (1995)
showed that people with one implant failure would be likely
to have others, and Weyant (1994) stated that a positive
medical history is associated with an increase in implant
failure. Weyant and Burt (1993) observed a 30% increase
in the chances of removal of a second implant in patients
with multiple implants presenting with one failure. This
evidence indicates that implant failures are not randomly
distributed in the population, but seems to occur in a small
subset of individuals.

MEDICAL STATUS

Diabetes

Diabetic patients experience delayed wound healing, which
logically affects the osseointegration process. Uncontrolled
diabetes has been proven to inhibit osseointegration and
leads to implant failure. Fiorellini ez 2/ (2001) demonstrated
a low success rate of only 85% in diabetic patients, while
Olson e al. (2000) found that the duration of diabetes
had effects on implant success: More failures occurred in
patients who had diabetes for a longer period. Fiorellini
et al. (2001) observed that most failures in diabetic patients
occurred in the 1* year after implant is loaded. Special
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review programs and contingency plans are prudent
commitments in the treatment planning for this category
of patients.

Cigarettes Smoking

The ill effects of cigarette smoking on implant treatment
are well documented. A longitudinal study by Lambert ez a/.
(2000) found more failures in patients who smoked, and
Bain and Moy (1993) observed that a significantly greater
percentage of failures occurred in smokers (11.3%) than in
non-smokers (4.8%). This difference was highly significant
for implants placed in all regions of the jaws, with the
exception of the posterior mandible. Several retrospective
short-term studies in different populations and with
different implant systems have been published and they
demonstrate similar results. Kan ez a/. (1999) reported that
smoking also creates problems in implants in the grafted
maxillary sinuses.

Cigarette smoking is associated with significantly higher
levels of marginal bone loss around implants, and the
effect of smoking status on the hard and soft peri-implant
tissues has been clearly shown. Lemons ez /. (1997) again
showed that smoking reduced bone density in the femur
and vertebrae as well as in the jawbone.

The short-term advantage of a smoking cessation protocol
suggested by Bain (1993) further explained the causal
relationship between smoking and implant failure. The
protocol specifically states that complete smoking cessation
for 1 week before and 8 weeks after surgery. The results
indicated that the smokers who undergone the cessation
protocol displayed short-term implant failure rates similar
to non- smokers, and significantly lower than smokers who
did not follow the protocol. Although the meta-analysis
published by Bain ¢f a/ in 1993 suggested that patients
who smoked <12 cigarettes per day did not significantly
affect the osseointegration of implant, the adverse effects
mentioned by the previous mentioned studies should not
be ignored.

Age

In young patients, implants such as “ankylosed
(osscointegrated)” devices can introduce problems in
growing jaws. Op Heij ez a/. (2003) reported that jaw bone
growth can compromise oral implants and questioned
the minimum age of a patient for implant treatment.
Other studies have also discussed complications in similar
situations, including submerging the implants in the jaw,
changing position of the implants, potential for interference
with normal jaw growth, and occlusal problems.

Theoretically, patients with more age will have more
systemic health problems, but there is no scientific proof

correlating old age with implant failure. Although Salonen
et al. (1993) stated that advanced age was a possible
contributing factor to implant treatment failure, other
reports have shown no relationship between old age and
implant failure.

IATROGENIC FACTORS

a.  Overheating of bone during surgery
The most widely suspected reason for failures
occurring within 3 months of insertion is tissue
overheating during the surgery. Salonen ef a/. (1993)
found that 5.8% of implants were lost due to failures
in osseointegration. Bone necrosis can occur if bone is
heated to a temperature of 47°C for 1 min. The use of
proper irrigation and sharp drills at low rotation speed
can be employed to reduce heat generation. Moreover,
Brisman (1996) recommended increasing both to allow
speed and the load of the handpiece more efficient
cutting and less frictional heat.
b. Lack of communication

Most implant treatments involve multidisciplinary
cooperation, and a lot of complications are related
to communication errors. Starting from patient
assessment with radiographs to the completion of
treatment in which the laboratory processes the
prosthesis, accurate communication among various
team members plays a very important role in therapy.
Watanabe ez al. (2002) have emphasized the importance
of thorough communication within the implant team.
Tolman and Laney (2002) stressed that many failures
are the result of wrong diagnosis, poor treatment
techniques, and a lack of communication between
members of the treatment team.

LOCAL FACTORS

a. Peri-implantitis

Peri-implantitis is a chronic, progressive, marginal, and
inflammatory process affecting the tissues surrounding
osseointegrated implants that result in the loss of
supporting bone. Itaccounts for 10-50% of all implant
failures occurring after the 1% year of loading of
implant. The exact pathogenesis of peri-implantitis is
still not clearly known. Plaque accumulation on natural
teeth may play a role in the bacterial composition of
the peri-implant sulcus. Apse ¢z al. (1989) found raised
levels of Gram-negative bacteria in the peri-implantitis
sulcus of dentate patients. Studies by Mombelli ¢ a/.
(1987) and Rosenberg et al. (1991) showed that there
is a presence of periodontal microorganisms around
failing implants.

25 L International Journal of Scientific Study | May 2020 | Vol 8 | Issue 2 J




Bonde and Ozturan: Osseointegration Failure and Biological Factors

Haanaes (1990) stated that peri-implantitis is similar
to periodontitis occurring in natural teeth. Lang ez al.
(2000) suggested a cumulative interceptive supportive
therapy protocol to treat peri-implantitis, which
includes mechanical debridement, antiseptic treatment,
antibiotic treatment, and regenerative or resective
therapy.

Position of the implant site

Due to the poor quality of bone in the maxillary
bone, the results of implant treatment anywhere in
the maxillae are generally poorer than those in the
mandible. Adell ez a/. (1990) found a failure rate of
about 20% for upper jaw implants. A retrospective
multicenter evaluation study by van Steenberghe
(1989) found that 1 in 6 (17%) implants placed in the
maxillary molar region were lost as compared with 2
of 45 (4%) placed in the mandibular molar region.
Jaffin and Berman (1991) reported the loss of 8.3%
of 444 implants placed in the maxillae in their 15-year
experience. In general, mandibular implants survive
longer than maxillary implants.

Bone quality and quantity

The most important local patient factor for successful
implant treatment is the quality and quantity of bone
available for implant placement. Patients with low
quality and low density of bone were at the highest
risk for implant loss. Jaffin and Berman (1991), in
their 5-year analysis, reported that as many as 35% of
all implant failures occurred in type IV bone due to
its thinner cortex, poor medullary strength, and low
trabecular density. Unfortunately, the diagnosis of
type IV bone is usually made during implant drilling
for insertion. Although periapical X-rays offer some
diagnostic help in identifying type IV bone, they may
be deceiving because a thick buccal or lingual plate may
hide the soft medullary natutre of the internal bone.
Systemic osteoporosis has also been mentioned as a
possible risk factor for failure of osseointegration of
implants. Although the prevalence of osteoporosis
increases among the elderly persons and after
menopause, it appears that osteoporosis, as diagnosed
at one particular site of the skeletal bone, is not
necessarily seen at another distant site. In the study
conducted by Roberts ¢z al. (1992) and Dao ez al. (1993),
local rather than systemic bone density seemed to be
the predominant factor.

Irradiated bone

Implants can be used to provide support for craniofacial
prostheses. Radiotherapy in combination with surgical
excision is the treatment generally given for malignant
tumors in that region, and osteoradionecrosis is one of
the oral effects of radiation therapy. Although radiation
therapy is not an absolute contraindication for implant

treatment, the reported success rate is only about 70%.
Long-term studies are limited, but Jacobsson e al.
(1988) showed increasing implant failure/loss over
time.

Adjunctive hyperbaric oxygen (HBO) therapy has been
also proposed for previously irradiated implant patients,
especially for the region of the maxilla, zygoma, and
frontal bones. For implants in the maxillary bone and
orbit, Granstrom e/ a/. (1992) demonstrated a failure rate
of 58% without HBO (1983-1990) and of only 2.6% after
HBO pre-treatment (1988—1990). In a later case-controlled
study, Granstrom ef a/. (1999) further made a conclusion
that HBO treatment reduced the implant failure rate in
irradiated bone.

CONCLUSION

There is high success rate with endosseous implants but
failures unavoidably occur. At an early stage, lack of
primary stability of implant, surgical trauma, perioperative
contamination, and occlusal overload seem to be the most
important causes of implant failure.
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Abstract

Introduction: Extrinsic acids play a key role in the etiology of dental erosion (DE), particularly acidic beverages. Of the factors
considered, pH appears to be the most significant influencing a beverage’s ability to cause DE. This study tested the pH and
subsequent erosive potential of non-alcoholic beverages commercially available in Australia.

Purpose: Internationally, the consumption of non-alcoholic beverages is increasing. Regional differences in beverage availability
and manufacturing processes may alter beverage pH. To date, little research outside of the United States has been conducted
investigating the erosive potential of non-alcoholic beverages. This information should serve as a resource to professionals to
facilitate dietary counseling and identify potentially acidic beverages that have not been previously identified in the literature.

Methods: A total of 177 commercially available non-alcoholic beverages were purchased from a supermarket in Orange,
Australia, and their pH tested in triplicate at room temperature, using a temperature calibrated benchtop pH meter and probe.
Beverages were classified by beverage type and subsequent erosive potential. The mean and median pH of beverage types
was taken where appropriate.

Results: As high as, 93.8% of the beverages had a potential to cause DE. These included 34 (19.2%) extremely erosive
(pH < 3), 114 (64.4%) erosive (3 < pH < 4), and 18 (10.2%) minimally erosive beverages (4 < pH < 5.5). Only 11 beverages
(6.2%) were unlikely to be erosive (pH > 5.5).

Conclusions: Of the beverages tested, most beverages (93.8%) had the potential to cause some degree of DE. The results
provided could serve as a resource to health professionals to facilitate dietary counseling and healthy dietary decisions among
consumers.

Key words: Acidic, Australia, Beverages, Erosive potential, pH, Tooth erosion

INTRODUCTION act to shift negative attention from the sugar-sweetened
beverages they also sell. To date, little attention has been
The consumption of commercial beverages is increasing'!!  given to the role that non-sweetened beverages play on

Australia saw a 14% decrease in the consumption of an individual’s general and dental health.”! One concern
sugar-sweetened carbonated throughout Australia  that remains is due to acid content of these beverages

between 2009 and 2017, yet 37% increase in “diet” ~ capable of causing dental erosion (DE)."I DE is the
irreversible loss of tooth structure due to acids, through

a chemical dissolution process, without the involvement
of microorganisms.P! DE is caused by hydrogen ions
from extrinsic and intrinsic acid sources contacting the

Access this article online tooth surface, resulting in the dissolution of the inorganic

or “low sugat” beverages and 18% increase in the
consumption of packaged water.”! Aggressive marketing
tactics by companies to highlight “zero sugar” beverages

calcium hydroxyapatite.! Soutces of intrinsic acids include
Month of Submission : 04-2020 stomach acids (due to gastroesophageal reflux disease and
Month of Peer Review : 05-2020 other purging behaviors related to pregnancy), alcoholism,
Month of Acceptance : 05-2020 and psychological disorders.I" Sources of extrinsic acids
Month of Publishing : 05-2020 include the previously mentioned commercially and non-
www.ijss-sn.com . . . .
commercially available beverages, foods (e.g,, citrus fruits
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and vinegar), acidic drugs (e.g, aspirin and Vitamin C),
acidic vapors in battery factories, and chlorinated
swimming pool water.! The chemical dissolution process
can be simplified to the following equation: Ca, (PO,) OH
2 TH (mp—).CaZ+ o THPO,  +OH o q).[s] The consequences
of these acid exposures can be quite severe in terms of
function, esthetics,” psychologically,'” and holistically.!""
The prevalence of DE ranged from 20%!"? to 90%!"! in
developed countries in recent years.

The capacity for acidic beverages to cause DE is
termed erosive potential'*'" and plays a key role in its
etiology.!"” Factors shown to influence a beverage’s erosive
potential include pH,!"**" titratable acidity,'"*'*? buffering
capacity,*! calcium,”**! phosphate,?" fluoride,” and
casein phosphopeptide-amorphous calcium phosphate
content.”” Of these factors, the pH of beverages appears
to be the most critical factor in determining its erosive
potential (therefore, its ability to cause DE), with several
studies identifying it as the only statistically significant
factor."™2l It has also been shown that the dissolution
of enamel increased inversely logarithmically with the
pH of beverages [Figure 1].! Surprisingly, information
relating to the beverages final pH is often not published
by manufacturers nor is it available on the container of the
beverage. The aim of this study was to address this gap
in the literature and information available to consumers.
It is hoped that by determining commercially available
beverages erosive potential and making this information
available will empower professionals and individuals to
make healthy dietary choices.

METHODS

From a range of non-alcoholic, non-dairy beverages,
a total of 177 were purchased from a supermarket in
Orange, Australia. Beverage types purchased were soft
drink, energy drink, juice, still and sparkling bottled
water, flavored water, iced tea, coconut water, and
Aloe vera water. A temperature calibrated benchtop pH
meter and probe (Eutech pH 700, Thermo Scientific)
was calibrated using CertiPUR buffer solutions (pH 10,
7, and 4 buffer solutions, CertiPUR") and operated
according to the manufacturer’s instructions. The pH
of different beverages was tested in triplicate at room
temperature (22°C) immediately after opening. The mean
pH, standard deviation, acids added, and manufacturer
information from the products label were recorded.
The mean pH of the beverage was used to determine
the beverage’s relative erosive potential based on the
solubility of enamel at a given pH,!"" similar to the
method of the previous studies.”™ Erosive potential
was classified as extremely erosive (pH < 3), erosive

(3 = pH < 4), minimally erosive (4 < pH =< 5.5), and
unlikely to be erosive (pH > 5.5).1

RESULTS

Of the 177 beverages tested, Pepsi® original (pH = 2.506)
was most acidic, while Alka Power water (pH = 10.29) was
the most basic beverage in Australia. Individual beverage
pH is summarized in Table 1. The results of the different
beverage types are summarized in Table 2. The pH levels
recorded for sports drinks and “other” beverages failed
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Figure 1: Solubility of enamel by pH and subsequent erosive
potential28; Elsevier Reuse Licence Number: 4463380957145
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Table 1: Beverage measured pH and subsequent erosive potential

Beverage type Beverage name X pH (s) Erosive potential
Soft drink Pepsi® — original 2.56 (0.00) Extremely erosive
Soft drink Coca-Cola® — classic 2.61(0.01) Extremely erosive
Sparkling water Schweppes® — raspberry sparkling 2.62 (0.00) Extremely erosive
Sparkling water Schweppes® — Indian tonic 2.63 (0.01) Extremely erosive
Soft drink Woolworths® — cola 2.64 (0.00) Extremely erosive
Sparkling water Woolworths® — tonic 2.68 (0.00) Extremely erosive
Sports drink Lucozade® — original 2.70 (0.01) Extremely erosive
Juice Ocean Spray® — cranberry classic 2.70 (0.01) Extremely erosive
Soft drink LA Ice® — cola 2.71(0.01) Extremely erosive
Juice Ocean Spray® — light cranberry classic 2.71(0.01) Extremely erosive
Sparkling water Woolworths® — diet tonic 2.71 (0.01) Extremely erosive
Soft drink Coca-Cola® — stevia 2.73 (0.01) Extremely erosive
Energy drink 28 Black® — pink grapefruit and mint 2.73 (0.02) Extremely erosive
Soft drink Schweppes® — agrum blood orange 2.75 (0.00) Extremely erosive
Energy drink 28 Black® — acai 2.75(0.01) Extremely erosive
Soft drink Woolworths® — ginger beer 2.78 (0.01) Extremely erosive
Soft drink Coca-Cola® — vanilla 2.80 (0.01) Extremely erosive
Juice Golden Circle® — pine orange 2.84 (0.01) Extremely erosive
Juice Ocean Spray® — low sugar cranberry 2.87 (0.01) Extremely erosive
Iced tea Arizona® — lemon-flavored iced tea 2.88 (0.01) Extremely erosive
Soft drink Kirks® — lemonade 2.89 (0.01) Extremely erosive
Soft drink Pepsi® — max vanilla 2.89 (0.01) Extremely erosive
Soft drink Woolworths® — passion fruit 2.90 (0.01) Extremely erosive
Energy drink Bunderim® — ginger fresh 2.91 (0.01) Extremely erosive
Iced tea Arizona® — pomegranate iced green tea 2.93 (0.01) Extremely Erosive
Soft drink Kirks® — Pasito 2.94 (0.00) Extremely erosive
Energy drink Rockstar® — tropical guava (SF) 2.95 (0.00) Extremely erosive
Energy drink Rockstar® — tropical guava 2.95 (0.01) Extremely erosive
Soft drink Woolworths® — lemonade 2.96 (0.01) Extremely erosive
Sparkling water Schweppes® — lime sparkling (SF) 2.97 (0.01) Extremely erosive
Soft drink Sunkist® — original 2.98 (0.01) Extremely erosive
Soft drink Woolworths® — orange flavor 2.98 (0.01) Extremely erosive
Soft drink Bundaberg® — diet ginger beer 2.99 (0.00) Extremely erosive
Soft drink Pepsi® - lite (caffeine free) 2.99 (0.01) Extremely erosive
Soft drink Solo® — original 3.00 (0.01) Erosive

Sports drink Lucozade® — orange 3.01 (0.01) Erosive

Soft drink Crush® — orange flavor 3.03 (0.00) Erosive

Juice Golden Circle® — Golden Pash 3.03 (0.00) Erosive

Flavored water Schweppes® — lemon water 3.03 (0.00) Erosive

Soft drink LA Max® — ice (SF) 3.04 (0.01) Erosive

Soft drink Solo® — zero (SF) 3.05(0.01) Erosive

Soft drink Kirks® — lemon squash 3.05(0.01) Erosive

Soft drink Woolworths® — cola zero (SF) 3.06 (0.00) Erosive

Soft drink Lido® — lemonade 3.08 (0.00) Erosive

Energy drink Mother® — kicked apple 3.08(0.01) Erosive

Soft drink Kirks® — ginger beer 3.09 (0.01) Erosive

Sparkling water Waterfords® — lite and fruity sparkling lemon-lime-bitters 3.10 (0.00) Erosive

Soft drink Woolworths® — lemon 3.10 (0.01) Erosive

Soft drink Coca-Cola® — zero (SF) 3.12 (0.00) Erosive

Energy drink Red Bull® — zero (SF) 3.12 (0.01) Erosive

Energy drink Mother® (SF) 3.12(0.02) Erosive

Soft drink Schweppes® — sarsaparilla 3.13 (0.00) Erosive

Soft drink Schweppes® — agrum citrus blend (SF) 3.14 (0.01) Erosive

Energy drink Red Bull® — coconut and berry 3.15(0.01) Erosive

Energy drink V@ — blue 3.15(0.01) Erosive

Soft drink Bundaberg® — ginger beer 3.16 (0.00) Erosive

Juice Golden Circle® — pine mango 3.16 (0.01) Erosive

Iced tea Lipton® — peach ice tea 3.16 (0.02) Erosive

Soft drink Diet Rite® — Portello 3.17 (0.00) Erosive

Iced tea Lipton® — ice green tea jasmine and lychee 3.17 (0.00) Erosive

Iced tea Lipton® — lemon ice tea 3.17 (0.01) Erosive

(Contd...)
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Table 1: (Continued)

Soft drink Sprite® — zero (SF) 3.18 (0.01) Erosive
Soft drink Sprite® — original 3.19 (0.01) Erosive
Sparkling water Schweppes® — diet Indian tonic 3.19 (0.01) Erosive
Soft drink Schweppes® — raspberry 3.21 (0.00) Erosive
Soft drink Fanta® — raspberry 3.21 (0.00) Erosive
Soft drink Schweppes® — lemonade zero (SF) 3.21 (0.01) Erosive
Sports drink Gatorade® — blue bolt 3.21 (0.01) Erosive
Flavored water Gatorade® — active electrolyte lemon (SF) 3.21 (0.01) Erosive
Soft drink Coca-Cola® — diet 3.22 (0.01) Erosive
Soft drink Schweppes® — lemonade 3.22 (0.01) Erosive
Energy drink Mother® — passion 3.25(0.01) Erosive
Flavored water Gatorade® — active electrolyte orange (SF) 3.25(0.01) Erosive
Iced tea Arizona® — peach flavor ice tea 3.25(0.01) Erosive
Sports drink Gatorade® — orange (SF) 3.25(0.01) Erosive
Iced tea Lipton® — ice green tea original 3.26 (0.00) Erosive
Iced tea Lipton® — raspberry ice tea 3.26 (0.00) Erosive
Sports drink Gatorade® — orange ice 3.26 (0.01) Erosive
Sparkling water Waterfords® — lite and fruity sparkling apple berry 3.26 (0.01) Erosive
Soft drink Mountain Dew® — energized 3.27 (0.00) Erosive
Sports drink Gatorade® — lemon-lime 3.27 (0.01) Erosive
Soft drink Schweppes® — dry ginger ale 3.28 (0.01) Erosive
Soft drink Woolworths® — dry ginger ale 3.28 (0.01) Erosive
Soft drink Coca-Cola® — diet caffeine free 3.29 (0.00) Erosive
Soft drink Woolworths® — creaming soda 3.29 (0.01) Erosive
Iced tea Arizona® — green tea with honey 3.29 (0.01) Erosive
Sports drink Gatorade® — pineapple 3.29 (0.02) Erosive
Flavored water Cool Ridge® — restore raspberry and blueberry flavor 3.30 (0.01) Erosive
Soft drink Ceda® — creaming soda 3.32(0.00) Erosive
Soft drink Diet Rite® — ginger beer 3.33 (0.00) Erosive
Sports drink Gatorade® — tropical 3.33 (0.01) Erosive
Juice Golden Circle® — tropical punch 3.33(0.01) Erosive
Sports drink Gatorade® — grape 3.35(0.01) Erosive
Energy drink V@ — original 3.36 (0.01) Erosive
Soft drink Kirks® — creaming soda 3.37 (0.01) Erosive
Juice Golden Circle® — sunshine punch 3.38 (0.01) Erosive
Energy drink V@ (SF) 3.39 (0.01) Erosive
Sparkling water Waterfords® — lite and fruity sparkling Tahitian Lime 3.39 (0.01) Erosive
Sports drink Powerade® — mountain blast 3.39 (0.02) Erosive
Sports drink Powerade® — gold rush 3.40 (0.01) Erosive
Juice Golden Circle® — pine coconut 3.40 (0.01) Erosive
Energy drink Red Bull® (SF) 3.41 (0.00) Erosive
Sports drink Powerade® — lemon-lime 3.41(0.00) Erosive
Flavored water Cool Ridge® — immunity blood orange and lemon flavor 3.41 (0.01) Erosive
Energy drink Monster® — 44 3.42 (0.01) Erosive
Energy drink Red Bull® — original 3.42 (0.01) Erosive
Energy drink Mother® — frosty berry 3.43 (0.01) Erosive
Sports drink Gatorade® — watermelon chill 3.43 (0.01) Erosive
Flavored water Cool Ridge® — revitalize green tea and peach 3.44 (0.00) Erosive
Flavored water Gatorade® — active berry water 3.44 (0.01) Erosive
Sports drink Powerade® — berry ice 3.45(0.01) Erosive
Sports drink Powerade® — zero mountain blast (SF) 3.45(0.01) Erosive
Energy drink Monster® — original 3.46 (0.01) Erosive
Energy drink Monster® — VR46 3.46 (0.01) Erosive
Sports drink Powerade® — zero berry ice (SF) 3.47 (0.01) Erosive
Juice Berri® — apple and blackcurrant 3.50 (0.01) Erosive
Juice Just Juice® — apple 3.53 (0.00) Erosive
Soft drink Kirks® — lemonade (SF) 3.53 (0.01) Erosive
Juice Berri® — apple, celery, coconut water, and lemon juice 3.53 (0.01) Erosive
Soft drink Schweppes® — diet dry ginger ale 3.56 (0.00) Erosive
Energy drink Monster® — zero ultra (SF) 3.57 (0.01) Erosive
Sports drink Maximus® — green 3.59 (0.01) Erosive
Juice Just Juice® — apple blackcurrant 3.59 (0.01) Erosive
Sports drink Maximus® — red 3.61(0.01) Erosive
(Contd...)
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Table 1: (Continued)

Sports drink Powerade® — pineapple storm 3.61(0.01) Erosive

Juice Berri® — grape 3.61(0.01) Erosive

Sports drink Maximus® — blue 3.62 (0.01) Erosive

Sports drink Maximus® — the big O 3.64 (0.00) Erosive

Juice Woolworths® — apple 3.69 (0.00) Erosive

Juice Berri® — apple, carrot, pear, and ginger 3.70 (0.01) Erosive

Aloe vera drink Ya-Coya Aloe Crush® — original 3.70 (0.01) Erosive

Juice Woolworths® — apple and blackcurrant 3.71 (0.01) Erosive
Aloe-Vera drink Ya-Coya Aloe Crush® —(SF) 3.74 (0.00) Erosive

Juice Golden Circle® — pineapple 3.75(0.01) Erosive

Juice Berri® — apple and pear juice 3.75(0.01) Erosive

Juice Berri® — apricot 3.76 (0.00) Erosive

Juice Berri® — Multi V Juice 3.76 (0.00) Erosive

Juice Berri® — apricot 3.76 (0.00) Erosive

Juice Berri® — Multi V Juice 3.76 (0.00) Erosive
Sparkling water Mount Franklin® — sparkling wild berry 3.76 (0.01) Erosive

Soft drink Kirks® — creaming soda (SF) 3.81 (0.01) Erosive

Juice V8@ — breakfast fusion 3.83 (0.00) Erosive

Juice Berri® — apple, mango, and banana 3.88 (0.02) Erosive

Juice Woolworths® — orange juice 3.94 (0.01) Erosive
Sparkling water Mount Franklin® — sparkling raspberry and lemon 3.95(0.01) Erosive

Juice V8® — tropical fusion 3.96 (0.01) Erosive

Juice Just Juice® — orange 3.98 (0.01) Erosive

Juice Berri® — orange juice 3.99 (0.00) Erosive
Sparkling water Mount Franklin® — lightly sparkling 4.00 (0.01) Minimally erosive
Sparkling water Mount Franklin® — lightly sparkling lime 4.03 (0.01) Minimally erosive
Juice Berri® — Tomato 4.06 (0.00) Minimally erosive
Sparkling Water Mount Franklin® — lightly sparkling lemon 4.12 (0.01) Minimally erosive
Juice V8® — vegetable juice 4.21 (0.00) Minimally erosive
Sparkling water Woolworths® — soda water 4.24 (0.01) Minimally erosive
Bottled water Pump® 4.28 (0.01) Minimally erosive
Sparkling water Icelandic® — glacial sparkling 4.33 (0.01) Minimally erosive
Sparkling water Woolworths® — lightly sparkling lemon (SF) 4.38 (0.01) Minimally erosive
Bottled water Mount Franklin® 4.38 (0.01) Minimally erosive
Bottled water Balance® — cleanse 4.39 (0.01) Minimally erosive
Bottled water Balance® — with flower essence 4.40 (0.01) Minimally erosive
Sparkling water Woolworths® — lightly sparkling 4.48 (0.01) Minimally erosive
Sparkling water Schweppes® — soda water 5.14 (0.01) Minimally erosive
Bottled water Cool Ridge® 5.17 (0.00) Minimally erosive
Coconut water Rawsome® — coconut water 5.27 (0.00) Minimally erosive
Coconut water Woolworths® — coconut water 5.31 (0.00) Minimally erosive
Coconut water H2COCOQO® — coconut water 5.48 (0.01) Minimally erosive
Bottled water Aroona® — water 5.56 (0.01) Not erosive
Bottled water Voss® — water 6.02 (0.02) Not erosive
Bottled water Frantelle® — water 6.28 (0.02) Not erosive
Bottled water Woolworths® — spring water 6.90 (0.01) Not erosive
Bottled water Thank You® — water 6.92 (0.02) Not erosive
Bottled water Fiji® — water 7.15(0.01) Not erosive
Bottled water Evian® — water 7.41(0.02) Not erosive
Bottled water Acqua Panna® — Toscana water 8.13 (0.00) Not erosive
Bottled water Icelandic Glacial® — water 8.47 (0.02) Not erosive
Bottled water Aqua Love® — water 9.18 (0.01) Not erosive
Bottled water Alka Power® — water 10.29 (0.02) Not erosive

normality testing; thus, the median pH was determined and
reported in Table 2. For all other beverage types, the pH

measurements were normally distributed; thus, the mean

Only 11 beverages (6.2%) were unlikely to be erosive

(pH > 5.5).

and standard deviation was calculated. Of the beverages  plSCUSSION

tested, 166 (93.8%) beverages had the potential to cause

some degree of DE. These included 34 (19.2%) extremely Understanding and identifying the factors contributing
erosive (pH < 3), 114 (64.4%) erosive (3 = pH < 4),and  to the etiology of DE in patients are an essential step
18 (10.2%) minimally erosive beverages (4 < pH = 5.5).  before delivering restorative treatment. Furthermore,
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it has been well established that there is a significant
relationship between low oral health literacy and poorer
health outcomes.” It is alarming to note that until this
study, the most comprehensive Australian study to date
tested 39 commercially available beverages.”” Our study
looked at 177 Australian beverages categorized by type and
their pH at room temperature (22°C). This was because
studies have indicated that of all factors to be considered of
beverages, pH is likely the most important in determining
the beverage’s erosive potential.'”*! From the measured
pH, the erosive potential of the beverages was determined
using the established inverse logarithmic relationship
by Larsen and Nyvad [Figure 1].'9 This is similar to the
method used by the most comprehensive international
study to date of 379 commercially available beverages in
the United States.” This study was repeated in Australia
as the pH measurements of beverages are not routinely
published by manufacturing companies; therefore, this
study and previously conducted studies provide a valuable
resource to health professionals and, subsequently, the
general population. While the pH and subsequent erosive

Table 2: Beverage type descriptive statistics

Beverage type n(n=177) pHrange X pH (s) X pH
Soft drink 51 2.56-3.81 3.07 (0.25)
Iced tea 9 2.88-3.39 3.17 (0.17)
Energy drink 21 2.73-3.57 3.20 (0.25)
Flavored water 7 3.03-3.44 3.30 (0.15)
Sports drinks 20 2.70-3.64 3.41
Juice 29 2.70-3.64 3.56 (0.41)
Sparkling water 19 2.62-5.14 3.63 (0.74)
Bottled water 16 4.28-10.29  6.56 (1.84)
Other 6 5.27-5.53 5.29

potential of beverages have been investigated previously by
numerous authors,!'"1"?* extrapolations of international
data to Australian beverages have its limitations. This is due
to regional variations in the fabrication process of beverages
and beverage availability. Some examples of similarities
and differences between this study and others are noted in
Table 3. Variations in laboratory methodologies, including
the temperature the beverage was tested at and equipment
accuracy may also be attributed to minor variations in
pH measurements among comparable beverages. This is
because those beverages tested at higher temperatures are
likely to have a lower pH reading.P!

The most common acids found in the beverages tested
were carbonic, citric, ascorbic, phosphoric, and malic acid.
Acidic beverage types included soft drinks, iced tea, energy
drinks, flavored water, sports drinks, juice, and sparkling
water. From this study, it was determined that 93.8%
of commercially available, non-alcoholic beverages in
Australia have the potential to cause DE. In contrast, the
pH of gastric acid is 3.0,b% of the tested beverages, 19.2%
of beverages available are extremely erosion (pH < 3)
and are, therefore, more acidic than human gastric juice.
With the increase in consumption of these beverages, this
highlights a potentially serious oral and general health risk.
Given the decline in sales of sugar-sweetened beverages yet
increase in sales of “zero sugatr” alternatives,! attention
should be given to the impact, these beverages have
on individuals dental and holistic health beyond sugar
content, particularly in terms of their erosive potential. In
addition to the already acidic nature of these beverages,
the consumption of sugar-sweetened acidic beverages

Table 3: Comparison of beverage pH measurements between published studies

Beverage Study Year Location °C pH
Coca-Cola® This study 2018 Australia 22 2.61
Reddy et al.l?® 2016 United States 25 2.37
Cochrane et al.l" 2012 Australia * 2.46
Cochrane et al.l"® 2009 Australia > 2.39
Hara et al.l'"] 2008 United States 23 2.45
Seow and Thongt®”! 2005 Australia 22 2.6
Larsen and Nyvad!'®! 1999 Denmark > 2.4
Red Bull® This study 2018 Australia 22 3.42
Reddy et al.?® 2016 United States 25 343
Seow and Thong® 2005 Australia 22 3.1
Pepsi® This study 2018 Australia 22 2.56
Reddy et al.l?® 2016 United States 25 2.39
Cochrane et al.l"® 2009 Australia > 2.36
Seow and Thongt®” 2005 Australia 22 23
Larsen and Nyvad!'®! 1999 Denmark > 2.53
Schweppes Tonic Water® This study 2018 Australia 22 2.63
Reddy et al.?® 2016 United States 25 2.54
Larsen and Nyvad!'®! 1999 Denmark * 2.48
Mount Franklin Water® This study 2018 Australia 22 4.38
Cochrane et al.l"® 2012 Australia * 7.56
Cochrane et al"® 2009 Australia * 4.65

*Room temperature, **Not stated
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has been found to be associated with the occurrence of
laryngopharyngeal reflux.” This may resultin a synergistic
acid attack on the teeth prolonging their exposure.
Unexpectedly, several types of bottled water measured
were also acidic. This is of concern given the established
18% increase in consumption of bottled water.”! While
not being acidic enough to cause significant DE, their pH
would be low enough to cause demineralization to tooth
enamel. This is likely due to the reverse osmosis filtration
process that s carried out, increasing the watet’s uptake of
CO, and subsequently leading to the waters acidification.P!
Some of the identified acidic bottled waters include Mount
Franklin® Water, Balance Cleanse® Water, Pump® Water,
and Cool Ridge® Water. Further research into the effects
these bottled waters may have on dental health is indicated.

Using the method in this and previous studies is impractical,
expensive and time consuming. Further consideration
should be undertaken to establish inexpensive and
predictable models of determining beverage’s erosive
potential. While pH may currently be the best predictor to
determine erosive potential of beverages, there are several
other factors influencing it.l! These factors, coupled with
the complex, multifactorial process of DE, play key roles
in influencing an individual’s susceptibility.*” This data
should serve as a reference for future investigations and an
immediate resource to health practitioners and individuals
to facilitate dietary counseling and healthy dietary decisions
among consumers.

CONCLUSIONS

This study identified that a high percentage of non-
alcoholic commercially available beverages in Australia has
the potential to cause DE. Most non-alcoholic beverages,
including some bottled water, have been found acidic. The
risk of DE by the consumption of the tested beverages
poses an oral and general health risk for the public. Further
investigation is indicated.
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Abstract

Introduction: The recent prevalence of dermatophytosis in India ranges from 36.6 to 78.4%. ltraconazole is commonly used
systemic antifungal to treat dermatophytosis.

Objective: The objective of the present study was to evaluate the effectiveness and safety of itraconazole given 100 mg twice
daily for the treatment of dermatophytosis.

Materials and Methods: The present retrospective questionnaire-based survey was done, wherein dermatologists and general
physicians were given survey questionnaire. Data analysis up to 4 weeks of treatment with itraconazole was considered for
this study. Efficacy evaluation was considered as percentage of patients achieving clinical cure.

Results: A total of 150 doctors completed the survey involving 1100 patients. Out of 1100 patients, 341 patients (31%)
responded well to topical therapy alone and were considered as clinically cured as per medical records. In remaining patients
who did not respond well to topical monotherapy, itraconazole was found to be added in 652 patients as 100 mg twice daily for
4 weeks. Of these, 456 patients (70%) responded well to therapy in 4 weeks and were considered as clinically cured. Among
the topical antifungals coprescribed with itraconazole, luliconazole was most commonly prescribed (49%). On comparison of
clinical cure rates in patients who received topical antifungal monotherapy (31%) and itraconazole cotherapy (70%), it was found
that itraconazole cotherapy was better and the difference between the two therapies was statistically significant (P = 0.001).

Conclusion: From the findings of the present analysis, clinical cure rates obtained with itraconazole were more than satisfactory.
Although the standard duration of therapy ranges from 1 to 2 weeks, long-term treatment is warranted and that is with topical
antifungals and other supportive measures.

Key words: Clinical cure, Dermatophytosis, Efficacy, Itraconazole

INTRODUCTION

Superficial fungal infections are caused by dermatophytes,
non-dermatophytic molds, and commensal yeasts.!"
According to published literature, the global prevalence
rate of superficial mycotic infection has been found to
be 20-25%." The recent prevalence of dermatophytosis
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in India ranges from 36.6 to 78.4%.P Hot and humid
climate in the tropical and subtropical countries like India
makes dermatophytosis a very common superficial fungal
infection.!""

Although usually painless and superficial, these fungi
can behave in an invasive manner, causing deeper and
disseminated infection and should not be neglected.” The
lesions may become widespread and may have significant
negative social, psychological, and occupational health
effects and can compromise the quality of life significantly.

Various antifungal agents, both topical and systemic, have
been introduced into clinical practice for effectively treating
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dermatophytic conditions. The commonly used drugs
include azoles, allylamines, and griseofulvin.”

Itraconazole is orally administered triazole antifungal.
It is commonly used systemic antifungal among the
commercially available antifungal agents.I" Itraconazole
acts by inhibiting fungal 14-a-demethylase enzyme, which
causes deficiency of ergosterol synthesis and accumulation
of methyl precursors which ultimately leading to disruption
of fungal cell membrane.® Efficacy of itraconazole against
dermatophytic infections is very well proven.”!

Intrinsic pharmacokinetic properties of itraconazole
make its absorption erratic, with significant inter- and
intra-individual differences in absorption and thus
bioavailability, food and drug interactions, etc. Lately,
quality of itraconazole has been topic of debate, which is
considered to affect the bioavailability of the molecule.”
Thus, it becomes imperative to test the clinical effectiveness
and safety of itraconazole in dermatophytosis so that
the technological advancement claims in manufacturing
process actually translate into patient benefit, in the real-
world experience.

To the best of our knowledge, the present study is first
of its kind to analyze the effectiveness and safety of
itraconazole in such a large number of patients with
dermatophytosis.

MATERIALS AND METHODS

The present retrospective study was carried out at 150
centers across India using a pretested questionnaire. The
questionnaire was designed to assess the effectiveness and
safety of itraconazole 100 mg twice daily in the treatment
of superficial fungal infections. The survey period was from
July 2018 to July 2019. Patients with chronic dermatophytosis
were not considered for this analysis. Dermatologists and
general physicians involved in the management of superficial
fungal infections with itraconazole 100 mg were identified
through “SCRIP intelligence” database. Among these,
150 doctors who were maintaining the patients’ clinical
record were selected across four zones (East, South, West,
and North) each by convenient sampling to have uniform
representation of population across country.

Each doctor was given survey questionnaire booklet
containing survey forms. These questionnaire booklets
were collected after the end of survey period and data from
all the patients were assessed to evaluate the effectiveness
and safety of itraconazole 100 mg. Data analysis up to
4 weeks of treatment with itraconazole was considered for
this study. Ethics committee approval was obtained before
the start of the study.

Efficacy evaluation was considered as percentage of
patients achieving clinical cure. All adverse events (AEs)
were assessed for severity. Multiple occurrences of
the same AE were only counted once for each patient.
Statistical analysis was done for comparing cure rates of
topical antifungal monotherapy and itraconazole-based
combination antifungal therapy using Fisher’s exact test.
P < 0.05 was taken as statistically significant.

RESULTS

A total of 1100 survey forms were analyzed. Males (657)
outnumbered females (443), with a male:female ratio of
1.48. On analyzing the age-wise distribution, it was found
that all the age groups had almost equal number of patients,
except in >060 years age group [Table 1].

On analyzing the diagnosis, it was found that tinea corporis
was encountered in 33% of the patients followed by tinea
cruris (29%) and tinea cruris et corporis (28%) [Figure 1].

Effectiveness Evaluation

Out of 1100 patients, 341 patients (31%) responded well
to topical therapy alone and were considered as clinically
cured as per medical records. In remaining patients who
did not respond well to topical monotherapy, itraconazole
was found to be added in 652 patients as 100 mg twice
daily for 4 weeks. Of these, 456 patients (70%) responded
well to therapy in 4 weeks and were considered as clinically
cured. Among the topical antifungals coprescribed with
itraconazole, luliconazole was most commonly prescribed
(49%) |Table 2]. Evaluation of effectiveness parameters is
mentioned in detail in Figure 2.

On analyzing clinical cure rates and demographic
parameters in the patients, it was found that males and
females had almost same clinical cure rates, while in age
groups, clinical cure rates reduced with progression of

age [Figure 3].

On comparison of clinical cure rates in patients
who received topical antifungal monotherapy (31%)
and itraconazole cotherapy (70%), it was found that

Table 1: Sex distribution in patients of the present
study

Demographic parameter n (%)
Sex
Male 657 (60)
Female 443 (40)
Age (in years)
21-40 401 (36)
41-60 388 (35)
>60 311 (29)
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itraconazole cotherapy was better and the difference
between the two therapies was statistically significant

(P = 0.001) [Figure 4].

Safety Evaluation

Adverse effects were encountered in 71 patients (10.9%),
of which gastrointestinal upset was most commonly
encountered adverse effect, seen in 55 patients (8.4%)

[Table 3].

DISCUSSION

Superficial dermatophytosis is no longer a simple,
cutaneous fungal infection that is easily amenable to
treatment. It has evolved into a chronic and recurrent,
difficult-to-treat infection which affects the physical and
the social well-being of the affected patients. Widespread
resistance to conventional doses of antifungals with
increasing clinical failure rates warrants the search for an

Table 2: Topical antifungal drugs prescribed
monotherapy and in combination with itraconazole
in the patients who were clinically cured

Molecule Topical Coprescribed with
monotherapy (%) itraconazole (%)
Ciclopirox 43 (13) 78 (17)
Terbinafine 32 (9) 26 (6)
Luliconazole 120 (35) 221 (49)
Amorolfine 34 (10) 36 (8)
Sertaconazole 65 (19) 64 (13)
Eberconazole 47 (14) 31(7)
Total 341 456

Table 3: Safety evaluation in patients of the present
study who were prescribed with itraconazole

Category Subcategory n (%)

Adverse event Gastrointestinal intolerance 55 (8.4%)
Headache 11 (1.7%)
Pedal edema 5(0.8%)
Total 71 (10.9%)

Patient adherence Good 521 (80%)
Average 72 (11%)
Poor 59 (9%)
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T.CORPORIS

T.CRURIS
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Figure 1: showing diagnosis in patients of the present study

effective first-line antifungal drug that brings about rapid
clinical and mycological cure in dermatophytosis.!'"!

Itraconazole is a triazole antifungal drug which is increasingly
being used as a first-line drug for dermatophytosis, but it is
being given for longer periods as compared to before.l'*"]

1100 patients of dermatophytosis were
given topical antifungal therapy

| |

341 responded to
topical alone

759 patients did not respond
to topical therapy

107 patients excluded as either

itraconazole was not added or
same topical was continued

Itraconazole added in the dose of
100 mg twice daily in 652 patients

}

l

Clinical cure in 456
patients (70%)

Figure 2: Effectiveness evaluation in patients of the present

study
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Figure 3: Age and sex wise distribution of clinical cure rates
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Figure 4: Comparison of clinical cure rates in patients who
received topical monotherapy and itraconazole co-therapy
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Conventional dose for itraconazole is 200 mg/day for
1-2 weeks, but in the current scenario in India, it is widely
used beyond 4 weeks.

We conducted this survey to find out the effectiveness and
safety of itraconazole in patients with dermatophytosis.
In our analysis, it was found that itraconazole is being
commonly used for all variants of dermatophytosis along
with different drugs as combination. In recently published
article by Ardeshna e 4/, recalcitrant recurrent dermatophyte
infections were successfully treated by a combination
of itraconazole and isotretinoin.'? In addition, role of
anti-histamines, salicylic acid, and moisturizers has been
suggested in consensus statement by Rajagopalan ez a/.!

The results of our analysis suggest that itraconazole
achieves clinical cure in much shorter duration. In our
analysis, 70% of the patients achieved clinical cure within
4weeks of itraconazole-based combination therapy. This is
similar to an earlier analysis in patients of dermatophytosis
who also found itraconazole to have higher cure rates.!"

Recently published literature cites the rise of trichophyton
mentagrophytes, as the most common cause of
dermatophytosis in India.* It is charactetized by significant
inflammatory lesions and is intrinsically less sensitive to
conventional antifungal agents."”) Among the commercially
available systemic antifungal drugs, itraconazole is
the commonly prescribed drug for the treatment of
dermatophytosis.” One of the reasons for such upper hand
of itraconazole in the class of systemic antifungals might be
attributed to the fact that it has found to have better MIC
values, as compared to other systemic antifungal agents,
in a clinical analysis."!

Itraconazole can cause gastric upset, headache, taste
alteration, and jaundice, and rarely, it can cause hypokalemia,
torsade de pointes, and heart failure.!”! However, in
our analysis, side effects such as gastrointestinal upset,
headache, and pedal edema were seen.

Most of the dosage forms of systemic antifungal
drugs mentioned in dermatology textbooks, however,
have been found to be non-effective in the therapy of
the dermatophytosis in India. Duration of treatment
mentioned in the Western literature is not applicable to treat
dermatophytosis in a tropical country like India.l"”l Even
in our analysis, only 70% of the patients achieved clinical
cure within 4 weeks although all patients were prescribed
topical antifungal.

In the current scenario, combination therapy is the need
of hour in the management of dermatophytosis. Topical
antifungal drugs are preferred with systemic since they

provide high concentration of the drug at the site of
action. Different classes of topical and systemic AFAs may
be combined. Although eberconazole and sertaconazole
have the advantage of anti-inflammatory activity,>'” in
our analysis, luliconazole was the most commonly used
topical antifungal.

Itis a general convention that two drugs can be synergistic
when they act through different mechanisms of actions
to produce enhanced common end effect." Still, some
researchers believe that drug delivery of both the drugs to
their site of action is more important than mechanism of
action to achieve the synergistic effect."” Systemic along
with topical therapy will ensure their optimal concentration
in the stratum corneum along with deeper layers of skin for
effective antifungal action. These can be the attributable
factor for enhanced cure rates observed in the present study
with itraconazole and concomitant luliconazole therapy.

This has been corroborated by the findings of the present
study, i.e., satisfactory clinical cure rates obtained in patients
with concomitant topical luliconazole therapy. It has also
been cited in the literature that combination therapy of
systemic and topical antifungal drugs should be used in
the treatment of recalcitrant dermatophytosis.*!

This analysis has certain limitations. Due to the retrospective
design, the possibility of selection bias cannot be ruled out.
Treatment with other antifungals such as topical agents,
anti-histamines, and other drugs may have impacted the
final outcome. Long-term combination and comparative
studies to address the shortcomings of the present analysis
are warranted.

CONCLUSION

From the findings of the present analysis, clinical cure rates
obtained with itraconazole were more than satisfactory.
Although the standard duration of therapy ranges from
1 to 2 weeks, long-term treatment is warranted and
that is with topical antifungals and other supportive
measures. Consequently, with regard to the treatment of
dermatophytosis, counseling is indeed the cornerstone
of therapy. Systemic treatment provided in a systematic
manner, based on the clinical response seen in patients, will
definitely yield a good therapeutic outcome. Furthermore,
the duration of treatment needs to be individualized, with
complete cure considered as the end point.
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Abstract

Aim of the Study: The aim of the study was to study the clinical, radiological, and histopathological correlation of sinonasal
masses.

Materials and Methods: This was a descriptive study conducted on 72 patients with sinonasal masses at Government T D
Medical College, Alappuzha, over a period of 18 months from January 01, 2014, to June 30, 2015.

Results: Age group was from 13 to 85 years with a male to female ratio of 1.3:1. Nasal obstruction was the most common
symptom followed by nasal discharge and headache. Of the 72 cases, 59 belonged to the non-neoplastic group and 13 to the
neoplastic group of sinonasal masses. Clinically, nasal polyp was the most common presentation. Sinonasal polyps (65.3%)
formed the majority of the non-neoplastic lesions, vascular lesion (6.9%) was the most common benign neoplastic mass, and
malignancy was seen in 6.9% of cases. After clinical examination and computed tomography scan of the nose and paranasal
sinuses, patients underwent surgery. Finally, clinical, radiological, and histopathology correlation of all the sinonasal masses
were done. The clinical diagnosis with computed tomography (CT) scan correlation was the same except in three cases and
in one case with histopathology. Histopathology and CT scan result correlated well except in three cases. It was found that
there was a significant association between the clinical, radiological, and histopathological diagnoses (P < 0.05) and that these
modalities were complementary to each other. It was also possible to classify the lesions as non-neoplastic, neoplastic benign,
and malignant using these modalities. This was important because even though initial presentation of these masses was similar,
management of each of them varied significantly.

Conclusion: Histopathology still remains the gold standard in the diagnosis of sinonasal masses, while CT scan is indispensable
in studying the anatomical variants and providing the route map before and during endoscopic sinus surgeries.

Key words: Clinical presentation, Histopathology, Nasal endoscopy, Radiology, Sinonasal mass

INTRODUCTION

non-neoplastic or neoplastic, but it is quite impossible to
differentiate them clinically and are often diagnosed as a
nasal polyp.!" Polyp is defined as pedunculated prolapsed
mucosa and is used to describe any mass that projects

Sinonasal diseases are one of the most commonly
diagnosed diseases in India. The majority of patients

presenting with rhinosinusitis and sinonasal masses belong
to poor socioeconomic status. These sinonasal masses
may be congenital or acquired. The acquired can either be
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from the normal surface.” Sinonasal masses can originate
from the epithelial mucosa, mucous gland, bony structures,
minor salivary glands, neural tissue, and lymphatics.t!

Diagnostic nasal endoscopy (DNE) is very useful in
understanding the nasal pathology such as the type of
mass, discharge, synechiae, bleeding point if any, structures
on the lateral nasal wall, septum, and the various anatomic
variations.! Patients with significant pathology can be
planned for surgery. Computed tomography (CT) scan
should be performed to know the anatomy and extent
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of the disease. It is now the most commonly used
imaging modality for various indications in head and neck
pathologies. CT scan can delineate with contrast soft
tissue pathologies and is now the first choice in diagnosing
malignancy and inflammatory lesions.?!

CT scan with fine coronal sections at the level of
osteomeatal complex (OMC) is an excellent technique in
assessing bony detail, extent of the disease, anatomical
variations, and hyperdensities.”” CT scan can also reveal
mucosal thickening and secretions in the sinuses, but the
mucosal thickening cannot be interpreted specifically for
sinusitis.”) Hence, at least 4-6 weeks of aggressive medical
therapy should be given prior to CT so that extent of the
disease can be delineated amidst irreversible mucosal or
bony changes. Again, one has to keep in mind that around
40% of the asymptomatic population has mucosal changes
in the CT.!

The primary objective of endoscopic sinus surgery is to
restore the function of the paranasal sinuses (PNS) by
reestablishing aeration and proper mucociliary clearance
patterns.'”! A pre-operative CT imaging can provide an
accurate route to perform endoscopic sinus surgery. A
coronal view of the CT can give an excellent correlation
with the findings during sinus surgery.l®! For patients being
considered for endoscopic sinus surgery, the CT should be
carefully interpreted before beginning surgery and should
be available for review during the case. All CT scans of PNS
should be carefully examined for the extent of disease, and
any findings should be clinically correlated. The presence
of agger nasi cells, frontal cells, infraorbital cells, and the
attachment of the uncinate process is all important to
identify and will help in safely opening each sinus.!")

Despite the widespread use of CT, its true accuracy in
diagnosing sinus diseases is still not clear. If CT findings are
notinterpreted in the light of the symptoms, many people
who have incidental changes will be labeled as having
sinus disease and will inadvertently undergo unnecessary
surgery.['!

The combination of DNE with a conventional CT scan
has proven to be the ideal method for the examination of
inflammatory disease of the PNS. In so doing, diseases
and lesions that otherwise might have gone undiagnosed
can be identified and consequently treated.™”

Even so, histopathology of the surgical specimen is
necessary as neoplasms of the sinuses and nasal cavity
account for 0.2-0.8% of all carcinomas.!"*

This is a study to correlate the clinicopathological features
of the sinonasal masses with the pre-operative CT scans

which are necessary for an accurate diagnosis and proper
management of the condition.

MATERIALS AND METHODS

The Main Objectives of the Study

The objectives of the study were as follows:

1. To assess the clinicopathological correlation of
sinonasal masses with pre-operative computed
tomography findings in patients who had undergone
surgery for the nasal masses

2. Toassess the role of CT in diagnosing various sinonasal
pathologies

3. To assess the importance of clinical correlation in the
surgical management of chronic sinus disease.

Study Design
This study was prospective study.

Study Setting and Duration

The study was conducted at Government T D Medical
College, Alappuzha, Kerala, in the ENT department for
a period of 18 months from January 01, 2014, to June 30,
2015.

Inclusion Criteria

The following criteria were included in the study.

1. All patients above 12 years of age with clinically
diagnosed sinonasal masses and willing to do a CT
scan of the nose and PNS

2. Sex-both males and females were included in the study.

Exclusion Criteria

The following criteria were excluded from the study.

1. Patients below 12 years to avoid radiation exposure
during CT scan and above 85 years due to associated
comorbidities where CT scan with contrast is
contraindicated

2. Patients with congenital nasal masses

Patients with lesions arising from the nasopharynx

4. Patients who have been previously operated for
sinonasal masses.

»

Method of Data Collection

* Informed consent was taken

e Biodata of the patient was collected

*  Patients were clinically evaluated with a detailed history
and complete physical examination

*  DNE was performed

e Patients with sinonasal masses were planned for
surgery and sent for a pre-operative CT scan. Coronal
and axial cuts of CT scan of nose and PNS with
contrast were studied

*  Operative findings were recorded systematically
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* Confirmation of the findings was done by
histopathological examination
e All details were recorded in the pro forma.

Study Variables

e Age

*  Sex

e Duration

e Laterality — unilateral or bilateral

* Clinical diagnosis — symptomatology of sinonasal
pathology — (a) nasal obstruction, (b) rhinorrhea, (c)
epistaxis, (d) hyposmia, (¢) mouth breathing, (f) eye
symptoms, () facial swelling, and (h) headache

e DNE

e CT diagnosis — findings of CT scan of nose and
PNS, axial, and coronal cuts such as (a) nature and
extent of the lesion, (b) involvement of the OMC, (c)
involvement of the PNS, (d) mucosal thickening, ()
bone erosion/destruction/expansion, (g) anatomical
variants such as concha bullosa, paradoxical middle
turbinate, Haller cell, Onodi cell, and deviated nasal
septum, and (h) level of the cribriform plate

*  Histopathology diagnosis.

Study Procedure
Both the Institutional Research Committee and the
Institutional Ethics Committee approved the study.

Patients above 12 years with clinically diagnosed sinonasal
masses who attended the outpatient department of ENT,
T D Medical College Alleppey, over a period of 18 months
(from January 01, 2014, to June 30, 2015) were considered
for the study. Thus, a total of 72 patients with sinonasal
masses were enrolled for this study.

The aims, objectives, benefits of the study, need for the
surgery, and its possible complications were explained to the
patients. A valid written informed consent was taken. Nasal
endoscopy was done. All patients before nasal endoscopy
underwent bilateral nasal packing with 4% lignocaine and
decongestant for 10 min and then nasal endoscopy was
done using a 0-degree adult nasal endoscope. CT scans
with the contrast of the nose and PNS were taken in both
axial and coronal sections.

A provisional diagnosis was made after correlating clinical
assessment with radiological investigations. The operative
methods included polypectomy, endoscopic sinus surgery,
or maxillectomy. Histopathology of the surgical specimens
using hematoxylin and eosin stain was carried out in all
the 72 cases. PAS and GMS stain were done in suspected
cases of fungal sinusitis and certain medical conditions.
In very few cases, immunohistochemistry was performed
to confirm the diagnosis. Clinical and radiological findings

were compared with the histopathological findings and the
results were analyzed.

Statistical Analysis

Data obtained were entered in an open office spreadsheet
and analyzed with SPSS 16.0. Percentages and proportions
were used for qualitative variables. Association between
the main study variables was found using P-value
(P < 0.05-significant). Mean and standard deviation was
used for quantitative variables.

Ethical Considerations

Permission to conduct the study was obtained from the
Institutional Ethics Committee and Institutional Research
Committee of T' D Medical College, Alappuzha. The study
was commenced only after getting clearance from the
Human Institutional Ethics Committee.

RESULTS

In the present study, the age distribution of the patients
ranged from 13 to 85 years (mean age 42.75). The 4" and
5% decade was the most common to be involved with
37 patients (51.4%), as shown in Table 1.

The male to female ratio was 1.3:1 [Table 2].

Thirty patients (41.6%) presented to the hospital within
duration of 1 year of onset of symptoms, among whom
seven patients (9.7%) presented within 3 months. Forty-
two patients (58.3%) had symptom duration of more than

1 year [Figure 1].

The most common presenting symptom was nasal
obstruction seen in 59 patients (81.9%) followed by nasal
discharge in 44 patients (61.1%) and headache in 42 patients
(58.3%). The other symptoms were hyposmia (48.6%),
epistaxis (37.5%), facial swelling (19.4%), eye involvement
(13.9%), and mouth breathing (12.5%). Eye symptoms
were seen in ten patients (13.9%). They were proptosis,

Table 1: Demographic profile of the study population

Age group Frequency Percent
13-25 12 16.7
26-40 16 22.2
41-60 37 51.4
61-85 7 9.7

Table 2: Sex distribution of the study population

Sex Frequency Percent
Male 41 56.9
Female 31 43.1
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periorbital edema, and restriction of eyeball movements
or reduced vision. The frequency of symptoms is shown
in Table 3.

On clinical examination out of the 72 sinonasal masses, 59
were non-neoplastic and 13 were neoplastic. The majority
of the patients with non-neoplastic lesions had bilateral
masses (60.7%). Twenty-four of 72 patients (33.3%)
presented with unilateral nasal masses. Forty-eight patients
had bilateral nasal masses, among whom 46 (80.7%) had
non-neoplastic and two (13.3%) had neoplastic masses.
Among the unilateral masses, 11 were of neoplastic type
(84.6%) and 13 were of non-neoplastic type (22%). The
frequency of the patients with unilateral and bilateral
masses is given in Table 4.

m within 3 months

m<1yr
<1 year
>1year
Figure 1: Duration of symptoms

Table 3: Frequency of symptoms

Symptoms Number of patients Percentage
Nasal obstruction 59 81.9
Nasal discharge 44 61.1
Headache 42 58.3
Hyposmia 35 48.6
Epistaxis 27 37.5
Facial swelling 14 19.4
Eye involvement 10 13.9
Mouth breathing 9 12.5

Table 4: Relationship between laterality and type
of sinonasal mass

Laterality with Type of sinonasal mass Total
number of patients Neoplastic Non-neoplastic
Laterality
Unilateral
Count 1" 13 24
Percentage 84.6 22 33.3
Bilateral
Count 2 46 48
Percentage 15.4 7.7 66.7
Total
Count 13 59 72
Total percentage 100.0 100.0 100.0

On endoscopic examination, the nasal masses appeared
as polypoidal, fleshy, granular or ulceroproliferative. Some
also created a bulge in the lateral nasal wall.

Clinically sinonasal polyposis was the most common
diagnosis in 47 patients (65.3%). The other clinical
diagnoses were fungal sinusitis in ten patients (13.9%),
malignancy, and vascular lesions in five patients each (6.9%
each). Inverted papilloma was diagnosed in three patients
(4.2%) and frontoethmoid mucocele in two patients (2.8%),
as shown in Table 5.

Of the 72 patients, 59 patients (82%) were clinically
diagnosed as non-neoplastic and 13 patients (18%) were
diagnosed with a neoplastic lesion, among whom eight
(11.1%) were benign and five (6.9%) were malignant

[Table 6].

In the non-neoplastic group, the maximum number of
patients with sinonasal polyps comprised 47 patients
(65.3%). In the neoplastic malignant group, growth in the
nasal cavity had a maximum number of patients comprising
of five patients (6.9%), whereas in benign group maximum
number of patients with inverted papilloma (4.2%) were
seen in three patients [Figure 2].

CT scan was done in all the 72 patients. Mucosal thickening
was the most common finding in the CT scan (83.3%),
followed by deviated nasal symptom (80.6%), OMC
disease (72.2%), and frontoethmoidal disease (61.6%).
Bone erosion (25%) was found in neoplastic malignant
diseases and in fungal diseases. Anatomical variations such
as concha bullosa (26.4%) and paradoxical middle turbinate
(20.8%) were also noted [Figure 3].

According to CT scan, 49 patients (68.1%) had sinonasal
polyps, eight patients (11.1%) had malignancy, fungal

Table 5: Clinical diagnosis of sinonasal masses
with percentage of frequency

Clinical diagnosis Frequency Percentage
SNP 47 65.3
Malignancy 5 6.9
Fungal sinusitis 10 13.9
Mucocele 2 2.8
Vascular lesions 5 6.9
P 3 4.2

Table 6: Neoplastic and non-neoplastic lesions —
clinical diagnosis

Clinical diagnosis Frequency Percent
Neoplastic benign 8 11.1
Neoplastic malignant 5 6.9
Total 13 18
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disease in seven patients (9.7%), vascular lesion in

patients (5.6%), and mucocele and inverted papilloma in

two patients (2.8%) each [Table 7].

Clinical diagnosis correlated with the radiological diagnosis
in all except in three patients [Table 8] and P-value was found

to be <0.001, which means there is a significant associ
between the clinical and radiological examination.

four  The surgical methods employed in the study were
endoscopic polypectomy (33.3%), endoscopic sinus surgery

(62.5%), and maxillectomy (4.2%).

Histopathology was carried out in all the 72 patients and
reported in Table 9.

ation

Histopathology examination revealed that 43.1% (31 cases)
of the polyps to be inflammatory, while 22.2% (16 cases)
were allergic in nature making a total of 47 cases of

sinonasal polyps. Other non-neoplastic lesions were eight

70.0

cases of aspergillosis (11.1%0), three cases of mucormycosis

60.0

50.0

(4.2%), and two cases of mucocele (2.8%). Among the

40.0

benign neoplastic lesions, hemangiomatous lesions (five

300
20.0
10.0

cases) were the most common followed by inverted
papilloma (three cases). Squamous cell carcinoma (SCC)

0.0

represented 4.2% of all sinonasal neoplastic lesions (three
cases). A rare case of angiosarcoma was diagnosed in one
patient by histopathology alone.

In the present study, the histopathology report changed the
clinical diagnosis in one patient (1.38%) and in 71 patients
(98.6%), clinical and histopathology diagnosis was the same

60 T

[Table 10] showing a significant association between clinical
diagnosis and histopathology report with P < 0.001.

50 A

40 1

Eight patients (11.1%) had clinically benign lesions and

30 1

five patients (6.9%) had clinically malignant lesions.

20 7

10 7

In one patient, who was clinically diagnosed as non-
neoplastic lesion, the histopathology report came as
angiosarcoma.

In this study, the histopathology report varied from the
CT diagnosis of three patients (4.16%). Eight patients
had malignant lesion according to radiology, of which

Figure 3: Common findings in radiology

two were non-neoplastic (fungal disease) and two were
inverted papilloma (neoplastic benign) according to the
histopathology reports [Table 11]. P < 0.001 indicating that

Table 7: CT diagnosis of the sinonasal masses

there was a significant correlation between CT diagnosis

- - and histopathology.
CT diagnosis Frequency Percent
f/llz\alﬁ)gnancy 489 ??1 In the present study, it was finally concluded that out of
Fungal sinusitis 7 97 72 patients, 60 patients (83.4%) had non-neoplastic and
Mucocele 2 2.8 12 patients (16.7%) had neoplastic sinonasal masses, of
?{DaSCU'ar lesions g gg which eight patients (11.1%%) had benign and four patients

(5.6%) had malignant pathology.

Table 8: Correlation between clinical diagnosis

and radiological diagnosis

CT diagnosis Clinical diagnosis Total (%) Chi-square value P-value
Neoplastic (%) Non-neoplastic (%)
Neoplastic 12 (85.7) 2 (14.3) 14 (100.0) 54.569 <0.001
Non-neoplastic 0(0.0) 58 (100.0) 58 (100.0)
Total 12 (16.7) 60 (83.3) 72 (100.0)
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DISCUSSION

The objectives of the study were to find out the clinical
and radiological findings of sinonasal masses and their
correlation with the histopathology of the sinonasal masses.

Sinonasal masses form a heterogeneous group of lesions
with a broad spectrum of histopathological features.!"”)
Commonly presenting as nasal polyps, it is difficult to
differentiate these as neoplastic and non-neoplastic
lesions clinically. Furthermore, inability to differentiate
benign from malignant lesions leads to a significant delay

in therapy.!'’

In the study at a tertiary care hospital in Maharashtra by
Lathi ¢7 al., the mean age group of the presentation was
31.2. The male to female ratio was 1.5:1.” The age group
of presentation for non-neoplastic lesions was 11-40
years, 11-50 years for benign lesions, and 41-70 years for
malignant lesions. Non-neoplastic masses were 80 (71.4%)
and neoplastic were 32 (28.6%). Benign lesions were 19
(17%). Malignant lesions of 13 cases (11.6%) were noted
in the 36" decade of life.”

In a study petiod of 2 yeats at Jaipur by Rawat e# a/.'”
264 patients with sinonasal masses were included among

Table 9: Diagnosis of various sinonasal masses by
histopathology

Histopathology report Frequency Percent
Inflammatory polyp 31 43.1
Allergic polyp 16 22.2
Squamous cell carcinoma of maxilla 3 4.2
Mucormycosis 3 4.2
Aspergillosis 8 111
Mucocele 2 2.8
Vascular lesions 5 6.9
Inverted papilloma 3 4.2
Angiosarcoma 1 1.4

whom the mean age of presentation was 30.1 (21-30 years)
for non-neoplastic lesions, 28 years for benign neoplastic
lesions (11-20 years), and 53 years for malignant neoplastic
lesions (beyond 40 years). The male to female ratio was
2.1:1. The number of non-neoplastic lesions was 181
(68.56%), benign lesions 60 (22.72%), and malignant 23
(8.71).1m

Similarly, at Uttarakhand in a study of 110 cases over a
petiod of 12 months, the male to female ratio was 1.8:1.1'
The mean age of presentation for non-neoplastic lesions
was 39.1, for benign lesions 27.1 and for malignant lesions
51 years." Non-neoplastic masses were diagnosed in 63
patients (57.27%) and neoplastic lesions were noted in 47
patients (42.73%), among whom 23 were benign and 24
were malignant (51.07%).

In this study, the mean age for non-neoplastic lesions
was more when compared with other studies, as a large
percentage of patients with benign lesions in the study
was sinonasal polyposis, which was mostly seen in the age
group of 40-60 years. The mean age of presentation in
this study was 42.75 years and the male to female ratio was
1.3:1. In most of the studies, males were affected more
when compared to females and the present findings are
similar to other studies.>'"'*!

The most common presenting symptoms in the study were
nasal obstruction found in 81.9% cases followed by nasal
discharge (61.1%) and headache (58.3%).

The presentation of clinical symptoms was comparable to
the findings by Lathi e 2/ with nasal obstruction (97.3%),
nasal discharge (49.1%), and headache (16.9%)" and also
in similar studies by Rawat e /" with the nasal block
(97.5%), nasal discharge 49.1%, and hyposmia 31.3%!"¥ and
Bist ez al. with nasal obstruction (82.7%), nasal discharge
(69.09%), and headache (60.9%),'¥ respectively.

Table 10: Association between clinical diagnosis and histopathology

Clinical diagnosis Histopathology report Total (%) Chi-square value P-value
Neoplastic (%) Non-neoplastic (%)

Neoplastic 11 (100.0) 0(0.0) 11 (100.0) 52.57 <0.001

Non-neoplastic 2(3.3) 59 (96.7) 61 (100.0)

Total 13 (18.1) 59 (81.9) 72 (100.0)

Table 11: Association between CT scan diagnosis and histopathology report

CT diagnosis Histopathology report Total (%) Chi-square value P-value
Neoplastic (%) Non-neoplastic (%)

Neoplastic 10 (71.4) 4 (28.6) 14 (100.0) 43.835 <0.001

Non-neoplastic 0(0.0) 58 (100.0) 58 (100.0)

Total 10 (13.8) 62 (86.1) 72 (100.0)
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In this study, it was revealed that 58.3% of patients with
sinonasal mass presented to the hospital after 1 year of
onset of symptoms. The remaining 41.6% of patients
presented within 1 year of onset, of which 9.7% presented
within 3 months.

This was because in the case of the malignant condition,
the patients reported the symptoms eatly as they were either
nasal bleeding or facial swelling, On the other hand, mild
and chronic symptoms such as nasal obstruction, nasal
discharge, and headache were reported to the hospital only
after they became troublesome. In the study by Bist ez o/,
72% of the patients were symptomatic within a year itself.

Polyp was the predominant nasal endoscopic feature in
the present study, which was consistent with most of the
previous studies.*!"!*!

According to this study, 33.3% of sinonasal masses were
unilateral and 66.7% were bilateral. Eye symptoms were
seenin 10 (13.9%) cases. Eye symptoms were mostly seen
in non-neoplastic lesions (11.1%) which were contrary
to a similar study by Bist e a/" who reported 11 cases
with proptosis (10%) and six cases with restricted eyeball
movements (5.45%). Eye symptoms were seen in two cases
of malignancy, two cases of frontoethmoid mucocele,
two cases of massive polyposis, and four cases of fungal
sinusitis. In a similar study by Rawat ¢7 a/,['" eye symptoms
(proptosis) presented in 19 cases (10.7%), of which eight
were non-neoplastic, five were benign, and six were
malignant. This was comparable to the present study. The
reduced vision was seen in one patient in our study whose
histopathology report came as angiosarcoma.

High incidence of eye symptoms in fungal disease
may be due to the invasive nature of fungal infection
(mucormycosis) and immunocompromised status of two
of the patients at the time of presentation.!"”)

Palpable cervical lymph nodes were not detected in any of
the patients in this study, while palpable neck lymph nodes
were seen in ten patients (9.09%)!" as a larger percentage
of sinonasal malignancy (24.76%) was noted in their study
which accounts for the neck metastasis. This may be due to
early diagnosis of the disease and the fact that metastasis
to cervical lymph nodes occurred late in malignancy of
the nose and PNS.

Since the patients in the study group required surgery, CT
scan with contrast of the PNS was advised as it depicted
better the anatomy of the nose and PNS. It was also helpful
to look for the various anatomical variations that may
determine the course of the surgery. Mass in the nose or
the PNS was seen in the CT of all the patients.

Bone erosion was seen in 25% of the cases on CT. This
was cither due to malighancy or invasive fungal sinusitis
and was similar to another study."” Mucosal thickening
was found in 59 patients (81.9%). OMC disease was
seen in 52 patients (72.2%). Although CT scan helps in
diagnosis and tumor staging, it is not totally reliable in
assessing the extension of the sinonasal mass lesions as
retained/inspissated secretions and thickened mucosa
within the PNS can be misinterpreted as an extension of
the malignancy (false positive)."® Therefore, MRI may be
needed to differentiate between true disease infiltration
and obstruction secondary to infiltration of the draining
ostia. MRI is also helpful in distinguishing between tumor
and retained sectretions in the sinus cavities, which makes
it a useful tool in tumor surveillance.?!

Thus, radiological investigations help in understanding the
type of pathology, extension of lesion, and associated sinus
involvement. CT scans are far more diagnostic than plain
X-rays and have effectiveness comparable to endoscopic
examination.!"”

Many of the non-neoplastic and benign neoplastic nasal
masses undergo surgical excision, while malignant neoplastic
nasal masses require wide surgical excision, radiotherapy, or
chemotherapy either alone or in combination.!

In this study, histopathology was done in all the patients.
The distribution of various lesions into non-neoplastic and
neoplastic in the study was compared with other studies.

Among the non-neoplastic lesions, nasal polyps were
the most common lesions seen, forming 78.3% of the
non-neoplastic (83.3%) lesions. Other studies have also
reported higher proportions of polyps in non-neoplastic
lesions. Lathi ez a/® reported 70% of non-neoplastic polyps
(71.4%) presented as nasal polyps, while in other studies,
78.4% were polyps of 68.6% non-neoplastic polyps!'” and
93% cases were polyps out of the 56.4% of non-neoplastic
lesions.!"

Among the benign lesions, lobular capillary hemangioma
was the most common one diagnosed in 6.9% of patients
(five cases) which was the same as by Lathi ¢z o/ while
inverted papilloma formed 4.2% of the benign neoplasms
in the present study and formed 36.8% of benign neoplastic
cases in the study by Lathi ez 2/

In the study by Bist ez al,'¥ 56.4% cases were non-
neoplastic lesions, 19.8% were benign, and 23.7% were
of malignant nature. Angiofibroma formed 35% of the
benign cases and carcinoma of the nasal cavity 45.83%,
of which SCC was the most common histopathological
diagnosis in 33.3%.
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Among the malignant lesions, malignancy of maxilla was
the most common lesion seen in 4.2% of patients (three
cases) in our study. The most common histopathological
type was SCC seen in three of the total four patients with
neoplastic malignant lesions (75%). The results were partly
in accordance with another study where nasal polyps,
angiofibroma, and SCC were the most common non-
neoplastic, benign, and malignant lesions, respectively."®

The variation noted between CT diagnosis and
histopathology was 4.16% in the current study (three
patients). This was in accordance with a similar study on
sinonasal masses, in which 3.63%'® of cases showed a
difference in radiologic and pathologic findings and in
another study showed 3.62%.1*

Following the histopathology report, clinical diagnosis had
to be changed in only one case (1.38%). Another similar
study reported 1.1% of patients with histopathologic
findings different from their clinical diagnosis and led to
an alteration in management.”’!

Two other studies observed that only 0.3% of their patients
had histopathological findings different from their clinical
diagnosis.”**! However, in one study, histopathology report
varied from the clinical diagnosis in almost 6% of cases.*

From all these studies, it is clear that histopathological
findings do remain the gold standard for the accurate
diagnosis and further management of sinonasal masses.

Relying only on clinical features of sinonasal masses can lead
to inaccurate diagnosis and management. Therefore, it is
essential to correlate clinical, radiological, and pathological
findings in the management of sinonasal masses as these
modalities are complementary to each other.

Limitations
There were a few limitations in the study.

There was no control group for correlating the several
anatomical variations observed in the study.

Some landmarks shown on CT were not revealed
during endoscopic surgery unless they were diseased or
pathological.

CONCLUSION

* Sinonasal masses have various differential diagnoses.
Neoplastic lesions should be distinguished from non-
neoplastic lesions

*  Benign conditions show a peak during the third or
fourth decade of life, while malignancy is generally

obsetrved after the 4™ decade

e  Polyps are the most common non-neoplastic lesions.
SCC is the most common malignant tumor of the
sinonasal tract histologically

e Allergic polyps were usually bilateral whereas
neoplastic benign and malignant lesions usually present
unilaterally

e Nasal obstruction is the most common symptom

e CT scan as an imaging modality should be done
following DNE for understanding the nature and
extent of the disease and for planning surgical
management

e MRI is currently used for evaluation of sinus disease
in cases of aggressive sinus infection with oculatr/
intracranial complications or potential invasive fungal
sinusitis in immunocompromised patients

*  Complete surgical resection followed by adjuvant
radiotherapy is an effective and safe approach in the
treatment of sinonasal malignancies and is associated
with a better survival rate

e Correlation of clinical, radiological, and pathological
modalities is of utmost importance for an accurate
diagnosis. All these are complementary to each other.
In some cases, immunohistochemistry may also have
to be done for confirming the diagnosis

*  An exhaustive workup of patients with sinonasal mass
and a thorough histopathology evaluation should be
done so that a correct and timely intervention can be
made.
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Abstract

Introduction: Preservation of alveolar dimensions after tooth extraction is crucial to achieve optimal esthetic and functional
prosthodontic results. With the increasingly frequent use of dental implants to replace non-restorable teeth, preservation of
the existing alveolus is essential to maintain adequate bone volume for placement and stabilization of the implants. The aim
of the study was to clinically and radiographically compare and evaluate autogenous dentin as bone graft with demineralized
freeze-dried bone allograft (DFDBA) and extraction socket left alone for healing.

Materials and Methods: Ethical clearance was obtained for the study. A written informed consent was taken from all the
participants. A total of 45 randomly selected adult patients were divided into three groups: (1) Extraction socket with graft
material placement: Autogenous dentin (natural tooth dentin) as a bone graft (15 participants). (2) Extraction socket with graft
material placement: DFDBA as a bone graft (15 participants). (3) Extraction socket to be left alone for healing (15 participants).
The cases were examined at 3, 6, and 9 months post-intervention. For each visit, clinical and radiographic assessment
radiovisiography was done to access the bone tissue healing. The mean buccolingual bone ridge width and height were
compared both clinically and radiographically. The data collected were subjected to statistical analysis using SPSS 22.0.
ANOVA and paired t-test were carried out for comparing the mean bone buccolingually on the radiograph. All P < 0.05 were
considered to be statistically significant.

Results: The mean buccolingual ridge width measured by Vernier caliper for the | group was 7.13 £ 0.91, for Il group, it was
6.20 *+ 0.86, and for the Il group was 5.33 + 0.61. The difference between the groups was statistically significant at 9 months.
The mean height of the bone measured by radiograph showed that for | group, it was 6.33 + 0.88, for Il group, it was 6.13 + 0.83,
and for the Il group, it was 5.33 £ 0.61. The difference in the mean outcome was significant between | and Il as well as Il and
Il groups.

Conclusion: The results of the grafted sites showed statistically significant difference compared to non-grafted sites.
The alveolar ridge preservation shows reduction in buccolingual shrinkage. The present investigation shows that
augmenting the extraction socket with biomaterials may have the possibility to limit the buccolingual and coronal
apical shrinkage.

Key words: Autogenous dentin, Healing, Socket preservation

INTRODUCTION
Month of Submission : 03-2020 A regularly performed procedure in the dental set up is
Month of Peer Review : 04-2020 tooth extraction. Lack of preventive measures causes
Month of Acceptance : 05-2020 compromised health of not only the tooth but also the
) Month of Publishing : 05-2020 alveolar bone. After tooth extraction, the remaining socket
WWw.ijss-sn.com heals from the apex toward the crest."! When no additives
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are placed into the socket at the time of the extraction,
the soft-tissue infiltration at the crest often results in facial
and crestal bone loss.”! Dimensional changes after tooth
extraction often result in bone resorption that complicates
placement of implants or traditional prosthesis.”) With the
increasingly frequent use of dental implants to replace non-
restorable teeth, preservation of the existing alveolus is
essential to maintain adequate bone volume for placement
and stabilization of the implants.l! Therefore, preserving
the alveolar dimension of the socket after extraction aids
in successful accomplishment of dental implants. Socket
preservation is a surgical procedure, in which graft material
or a scaffold is placed in a fresh extraction socket to
preserve the alveolar ridge for a future prosthesis.”* There
are many techniques, like using autogenous, allogeneic,
xenograft, and alloplast graft materials, to guide and assist
specialized cellular components of the periodontium to
participate in the regenerative process to preserve bone
width and height of the alveolus.I" At present, all extracted
teeth are generally considered clinical waste and, therefore,
are simply discarded.”! Recently, however, several studies
have reported that extracted teeth from patients, which
undergo a process of cleaning, grinding, demineralization,
and sterilization, can be a very effective graft to fill alveolar
bone defects in the same patient.”'” This study aims to
evaluate the efficacy of autogenous dentin graft material in
achieving good bone fill, which is essential for preservation
of alveolar ridge dimensions.

MATERIALS AND METHODS

Ethical clearance was obtained before the start of the
study. Forty-five adult patients, free of any known systemic
illness (such as diabetes mellitus, hypertension, or on drugs
like steroids) who agreed to participate in the study, were
randomly selected from a private clinic for the study. The
study is a pilot study, to check the feasibility of the method;
hence, no statistical assessment of sample size was done.

The selected patients were divided into three different

groups as follows:

e Extraction socket with graft material placement:
Autogenous dentin (natural tooth dentin) as a bone
graft

e Extraction socket with graft material placement:
Demineralized freeze-dried bone allograft (DFDBA)
as a bone graft

e  Extraction socket to be left alone for healing;

A baseline assessment of the clinical width of the alveolar
ridge before extraction was done and recorded with the
help of a Vernier caliper. The height was recorded using
radiovisiography (RVG). After intervention, the same
assessment was done after 3 months, 6 months, and

9 months. Difference in the clinical parameters between the
all the four groups pre- and postoperatively, at baseline, at
15 days, 3 months, 6 months, and 9 months, was calculated
using SPSS 22.0 (IBM Analytics, New York, US.A).
Data were compared by applying ANOVA and #test. All
P < 0.05 were considered to be statistically significant.

RESULTS

Table 1 shows the clinical comparison of mean ridge with
at the baseline.

The mean ridge width of Group I at baseline was
9.06 £ 0.79. At 3 months, it was 5.53 * 0.63 and at
6 months, it was 7.00 * 0.84. The difference between the
measurements was significant after 6 months as compared
to 3 months and baseline (P < 0.001). At 9" month, it was
7.13 £ 0.91, this was higher than the measurements at
6 months but not significant (P = 0.164). In Group 11, the
mean difference at 9 months (5.33  0.61) was significantly
higher than at 6 months (5.33 £ 0.61) and 3 months
(4.86 £ 0.91). Table 2 shows the mean mesiodistal width
comparison measured using the RVG.

The mean bone width of Group A at baseline was 9.06
T 0.79. At 3 months it was 5.53 = 0.63. No difference
was seen between baseline and 3 months (P < 0.792). At
6 months it was 6.80 £ 0.77. This was not significantly
different than the score at 3 months (P = 0.207). At 9
months, the mean ridge width was 6.93 £ 0.91, significant
higher than 6 months (P = 0.020). The mean bone width
of Group B at baseline was 9.13 + 1.06. At 3 months it
was 4.66 £ 0.48. No difference was seen between baseline
and 3 months (P < 0.871). At 6 months it was 5.73 £
0.79. This was not significantly higher than at 3 months
(P = 0.664). At 9 months, the mean ridge width was 6.13
+ 0.83, significant higher than 6 months (P = 0.020). The
mean bone width of Group C at baseline was 9.80 £ 0.94.
At 3 months it was 4.86 * 0.91. No difference was seen
between baseline and 3 months (P = 0.440). At 6 months
it was 5.33 £ 0.61. This was significantly higher than the
mean bone width at 3 months (P = 0.021). At 9 months,
the mean ridge with did not change. Table 3 shows the
mean bone height measured with RVG.

The mean bone height of Group A at baseline was 9.06 *
0.79. At 3 months it was 3.73 = 1.09. The difference was
statistically significant (P < 0.001). At 6 months it was
6.46 £ 0.51. This was significantly lower than the score at
baseline (P < 0.001). At 9 months, the mean ridge width
was 0.93 = 0.91. No significant difference was seen when
compared to 6 months (P = 0.201). The mean bone height
of Group B at baseline was 9.20 & 1.06. At 3 months it was
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Table 1: Comparison of mean ridge width (buccolingual) in millimeter (mm) among the three groups

(measured with Vernier caliper)

Measurement Ridge width P-value
Group A Group B Group C Group A versus Group A versus Group B versus
MeantSD MeantSD MeantSD Group B Group C Group C
Baseline 9.06+0.79 9.13+1.06 9.80+0.94 - - -
3 months 5.53+0.63 4.80+0.67 4.86+0.91 0.029 0.051 0.968
6 months 7.00£0.84 5.86+0.91 5.33+0.61 0.001 <0.001 0.176
9 months 7.13+0.91 6.20+0.86 5.33+0.61 0.008 <0.001 0.015

SD: Standard deviation

Table 2: Comparison of mean bone width (mesiodistal) in millimeters (mm) among the three groups

(measured using RVG with grid)

Measurement (mm) Bone width P-value
Group A Group B Group C Group A versus Group A versus Group B versus
MeanzSD MeantSD MeantSD Group B Group C Group C
Baseline 9.06+0.79 9.13+1.06 9.80+0.94 - - -
3 months 5.53+0.63 4.66+0.48 4.86+0.91 0.004 0.034 0.718
6 months 6.80+0.77 5.73+0.79 5.33+0.61 0.001 <0.001 0.305
9 months 6.93+0.88 6.13+0.83 5.33+0.61 0.021 <0.001 0.021

SD: Standard deviation, RVG: Radiovisiography

Table 3: Comparison of mean bone height in millimeters (mm) among the three groups (measured using

RVG with grid)

Measurement (mm) Bone height P-value
Group A Group B Group C Group A versus Group A versus Group B versus
MeanzSD MeanzSD MeanzSD Group B Group C Group C
Baseline 9.06+0.79 9.20+1.26 9.80+0.77 - - -
3 months 3.73+1.09 4.60+0.91 4.33+0.61 0.030 0.172 0.697
6 months 6.46+0.51 5.60+0.98 4.60+0.82 0.014 <0.001 0.004
9 months 6.53+0.63 5.66+0.97 4.93+0.96 0.025 <0.001 0.067

SD: Standard deviation, RVG: Radiovisiography

4.60 £ 0.91. There was a statistically significant difference
seen between baseline and 3 months score (P < 0.001). At
6 months it was 5.60 £ 0.98. This was significantly higher
than at 3 months (P = 0.001). At 9 months, the mean bone
height was 5.66 £ 0.97. There was no significant difference
between the scores at 9 months and 6 months (P = 0.334).
The mean bone height of Group C at baseline was 9.80 &
0.77. At 3 months it was 4.33 £ 0.61. Statistically significant
difference was seen between baseline and 3 months (P
< 0.001). At 6 months it was 4.60 * 0.82. This was not
significantly higher than the mean bone height at 3 months
(P=0.104). At9 months, the mean bone height was 4.93 &
0.96. No significant difference was seen between 9 months
and 6 months score.

DISCUSSION

The primary aim of this study was to assess whether the use
of a ridge preservation technique significantly minimizes

alveolar ridge resorption following tooth extraction on
the basis of radiographic and clinical parameters. It is well
documented that avulsed teeth that are implanted back into
their sockets undergo firm reattachment to bone, which is
formed directly on root dentin or cementum, leading to
ankylosis.'! An ankylosed root is continuously resorbed
and replaced by bone, eventually resorbing the entire root,
while the alveolar process is preserved during this period and
later."*"* In the present study, the use of autogenous dentin
as bone graft for socket preservation showed significant
results (P = 0.029), this is also in agreement with another
study that reported favorable wound healing with minimal
complications and good bone support for the implants.'!
No implant was lost after 12 months of function following
prosthetic rehabilitation. Another study!"” supported the
present study of the use of autogenous dentin as bone graft
in immediate extraction sockets for the ridge preservation,
in this study, the patient was followed up till 2 years after
grafting of the extraction sites. A study reported that FDBA
as a bone graft material results in socket preservation
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resulted about a 1 mm gain of ridge height, while extraction
alone had aloss of about 1 mm in ridge height similar to our
findings."" In the present study, the control group depicted
bone loss buccolingually and coronoapically, statistically
significant bone loss compared to the autogenous dentin
group. This is also in agreement with another study,!"”)
which reported that after 180 days of healing, the healed
ridge is a non-load carrying tissue with obviously no
demand for mineralized tissue. In the present investigation,
mucoperiosteal flap was not raised for tooth extraction. By
elevating the periosteum, the blood supply of the exposed
bone surface will be compromised, leading to osteoclastic
activity and bone resorption. A recent study proved that
connective tissue membrane could preserve socket width,
amount of keratinized tissue, and the gingival level more
effectively than DFDBA alone.” Another study conducted
in 36 single-rooted extraction sockets with DFDBA alone
(control) and DFDBA along with platelet-rich fibrin (PRF)
(test group) concluding that PREF could be used as an
adjunct along with DFDBA for socket preservation.**!
Two more studies reported that Wilderman® Moghaddas
et alP*?) concluded that radiographs with a grid aids in
increasing the accuracy of the linear measurements for the
treatment planning which also helped in recording the bone
fill at intervals of 3 months, 6 months, and 9 months, thus
supporting the current study of use of dental grids as one
of the way of standardizing the study. However, the findings
from the present study show that it might be reasonable to
use autogenous dentin as a bone graft for ridge preservation
followed by DFDBA. These grafts have the potential to
limit shrinkage occurting after tooth extraction.* ! Yet, the
biologic process after tooth extraction cannot be altered.
Hence, further longitudinal studies are required to evaluate
the amount of bone loss after socket preservation and also
evaluating histologically, the quality of bone formed with a
surgical reentry at the time of implant placement.

CONCLUSION

It Can Be Concluded by the Present Study

The results of the grafted sites showed statistically
significant difference compared to non-grafted sites. The
present investigation shows that augmenting the extraction
socket with biomaterials may have the possibility to limit
the buccolingual and coronal apical shrinkage. Over the
long term, complications such as loss of function and
inadequate bone for the placement of dental implants can
be prevented.
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Abstract
Aim: The aim of the present study is to evaluate the status of periodontal disease in the sample population of Jammu region.

Materials and Methods: The study included 400 males (200 cigarette smokers and 200 non-smokers) aged 16—65 years.
The subjects were randomly selected from the patients attending the dental outpatient Department of Periodontics, Indira
Gandhi Government Dental College, Jammu. Community periodontal index (CPI) score was recorded for each patient and a
questionnaire was completed by each patient.

Results: Periodontal condition as assessed by CPI score showed that there was a statistically significant difference in the
findings between tobacco consumers and non-tobacco consumers, and periodontal health was altered in the subjects who
were tobacco consumers.

Conclusion: The increasing prevalence of periodontal diseases is a concerning problem which needs immediate intervention,
if not, it would have a serious negative impact on the future oral health.

Key words: Periodontitis, Pocket, Smoking

INTRODUCTION

Chronic periodontitis (CP) is a major oral health problem
and it is considered as one of the reasons for tooth loss
in developing and developed nations. Worldwide, the
prevalence of CP in the general adult population is reported
to be 30—35%, with approximately 10-15% diagnosed with
severe CP.M

India is one of the major emerging market economies
with a population of over 1 billion and is very diverse in
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geography, culture, tradition, habits, and even race. This
diversity also extends to literacy rates, health indicator rates
infant mortality rate, and hygiene practices. This variation
is reflected in the periodontitis prevalence as is revealed by
the two major surveys conducted.*’

Periodontitis prevalence in India has also been reported.
Chawla ez al., 1975, carried out a study in 1416 rural children
and 189 factory workers in Lucknow area to assess the efficacy
of oral hygiene measures and professional scaling in the
prevention of disease progression. The authors reported the
prevalence of gingivitis and periodontal disease in Lucknow
children and adult samples to vary between 93% and 100%.
They concluded that scaling half-yearly can prevent apical
migration of epithelial attachment. Madden ez a/, 2000, carried
out a study in two villages in a rural area in Andhra Pradesh.
One hundred and sixty participants were interviewed and
examined with the community periodontal index (CPI) of

Corresponding Author: Anuradha Gandral, Department of Periodontics, Indira Gandhi Government Dental College, Jammu, Jammu and

Kashmir, India.

55 k International Journal of Scientific Study | May 2020 | Vol 8 | Issue 2 J




Gandral, et al.: Periodontitis in Jammu Population

treatment needs index. The authors noted a high prevalence
Of CP in this pOpulatlonMﬂ

There also prevails a view that people in Asia are particulatly
susceptible to periodontitis. This view of a particularly high
prevalence of periodontal diseases appears to have originated
from eatly epidemiological studies using an index system that
gave weight to gingivitis and moderate periodontitis resulting
from poor oral hygiene and calculus deposition.!

Albandar, in an overview, concluded that subjects of Asian
ethnicity had the third highest prevalence of periodontitis.”

The studies on the prevalence of periodontitis in a rural
and urban population in different parts of the world
have provided data primarily on populations of different
ethnic origins. Corraini ¢7 a/., 2008, studied the prevalence
of periodontitis and its association with demographic,
socioeconomic, and behavioral risk factors in an untreated
and isolated population in Brazil, and 83% of the
population had >4 mm probing depths. Wang e# /., 2007,
performed a descriptive study of periodontal disease
conditions among a selected sample of 400 participants in
China. The authors observed that periodontal disease was
widespread, and very few of the population had access to
the oral care facilities. Nalcaci e /., 2007,'" assessed the
oral health status of people aged 65 years and above in
a rural district of Turkey. The authors reported a higher
level of tooth loss with increasing age. A cross-sectional
study performed in a rural area in Brazil, wherein a total
of 172 participants were examined for periodontal and oral
hygiene parameters, and the prevalence of periodontitis
was estimated to be 24.4%.'!

MATERIALS AND METHODS

A cross-sectional study design was used. This study
included 400 males aged 1665 years attending the dental
outpatient Department of Periodontics, Indira Gandhi
Government Dental College, Jammu. CPI was used as
an epidemiological tool. Patients were randomly selected
depending on the following criteria.

Inclusion Criteria

The following criteria were included in the study:

e  Over 18 years of age and not older than 65 years of
age.

e More than 10 natural teeth present.

Exclusion Criteria

The following criteria were excluded from the study:

e Chronic systemic pathology, such as diabetes, other
endocrine pathologies, and hematological pathologies.

e Periodontal health, with no clinical signs of periodontal
inflammation (CPI =0).

Subjects were Divided into Two Groups
e (Cigarette smokers
e Non-smokers.

Clinical Examination

The periodontal examination was conducted using the
mouth mirror and community periodontal index of
treatment needs probe, and the CPI score was recorded.

Codes and criteria of CPI index
Code-0=No periodontal disease (healthy periodontium).
Code-1=Bleeding observed during or after probing,

Code-2=Calculus or other plaque retentive factors either
seen or felt during probing,

Code-3=Pathological pocket 4-5 mm in depth. Gingival
margin situated on a black band of the probe.

Code-4=Pathological pocket 6 mm or more in depth. The
black band of the probe is not visible.

An oral health questionnaire was also formulated and was
filled by each subject [Figure 1].

RESULTS

The majority of the study group constituted the young adults
under 35 years of age (47% of the total sample), 51% were
having the periodontal disease and were consuming tobacco.
In the oldest age group (over 55 years), only a small proportion
(11%) had periodontal disease and were consuming tobacco.

The periodontal condition was measured by CPI score
per person showed that in the group studied, there were
statistically significant differences between tobacco
consumers and non-tobacco consumers for CPI score of
1 (P = 0.007; non-tobacco consumers more likely to have
gingival bleeding), 2 (P = 0.004; tobacco consumers more
likely to have calculus present), CPI score 3 (P = 0.001; non-
tobacco consumers more likely to have shallow pockets),
and CPI score 4 (P = 0.045; tobacco consumers more likely
to have deep pockets), as shown in Tables 1-3.

DISCUSSION

One of the landmark reports by Shah e a/, 2007,
available about periodontitis prevalence in the Indian
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Table 1: Study group according to age and tobacco consumption

Age, n (%) 16-65 years <35 years 35-44 years 45-55 years More than 55 years
Tobacco consumers 200 (50%) 96 (51%) 44 (48%) 28 (37%) 32 (73%)
Non-tobacco consumers 200 (50%) 92 (49%) 48 (52%) 48 (63%) 12 (27%)

Total 400 (100%) 188 (47%) 92 (23%) 76 (19%) 44 (11%)
Chi-square 0.09 1.18 5.27 9.08

P value 0.78 0.68 0.03 0.00

Table 2: Mean and standard deviation according to PO NI, . cocsrccsmisnniomsom s it Sexc WF
age among tobacco and non-tobacco consumption AL i iciatassiiieintd ADAIBSE:: e scton sl sl
Group N Mean age Standard deviation OCCUPALION: ..o e e e s s snea
Tobacco consumers 200 38.08 13.22 Please give only one answer to each question

Non-tobacco consumers 200 37.35 12.07

population is the multicentric study carried out by the
Government of India in collaboration with the World
Health Organization. A total of 22,400 participants
covering both rural and urban districts of seven different
states of India were examined for their periodontal
status. A prevalence of 100% for periodontal disease
was reported for the states of Orissa and Rajasthan. In
addition, a varied prevalence of attachmentloss >3 mm
was observed in different states (Maharashtra — 78%,
Orissa — 68%, and Delhi — 46%).1?

The prevalence rates for periodontitis observed in most
of the studies in the Indian population are high (ranging
from 27% to 100%). Studies done in various populations
worldwide have shown similarly high prevalence rates in
developing countries as compared to developed countries,
wherein a decrease in the prevalence of periodontitis has
been observed. The periodontitis prevalence observed in
a Brazilian rural population ranged between 24.4% and
83%,*!"l and in a Thai population, it ranged from 92% to
100%."1 About 100% of a Vietnamese study population
exhibited at least one site with attachment loss, and 90% of
the adult participants in a Guatemalan population exhibited
at least one site with clinical attachment level =26 mm."3

Smoking is on the rise in the developing world, but falling
in developed nations. About 15 billion cigarettes are sold
daily or 10 million every minute.!"¥ Smoking has clearly been
implicated contributing to periodontal breakdown and in
impeding the healing of petiodontal tissues."”!

The findings in the present study are consistent with the
study of Feldman ez a/. ' showed that tobacco consumers
with periodontal disease had less clinical inflammation
and gingival bleeding when compared with non-tobacco
consumers. This may be explained by the fact that one of
the numerous tobacco smoke by-products, nicotine, exerts
local vasoconstriction, reducing blood flow and edema, and
acts to inhibit what are normally early signs of periodontal

1. How often do you brush your teeth each day?
of o2 o3 o4
o After each meal o Sometimes
2. How many minutes do you brush your teeth for?
o1 o2 o3 o4 o Over 4 minutes
3. What type of tooth brushing movements do you employ?
o Vertical o Horizontal o Combined
4. Do you use a mouthwash?

o Yes o No

If yes, how often?

o 1/day o 2/day

o 3/day o more than 3/day

5. Which secondary methods for plaque control do you use?
o Dental floss o Inter-dental brushes
o Toothpicks o None
6. Do you, or did you use an electric toothbrush?
o Yes o No
7. Onwhat is your daily diet mainly based?
o Potato chips o Vegetables
o Milk products o Meat
8. Do you have bleeding gums?
o Yes o No
If yes, are these:
o Spontaneous o Provoked
9. Do you have any health problems?
o Yes o No
If yes, please give details.
10. Do you smoke?
o Yes o No o | quit smoking
11. If you are a smoker, how many cigarettes do you smoke daily?
o 1-10 cigarettes o 11-20 cigarettes
o 21-40 cigarettes o Over 40 cigarettes

o Not constant

Figure 1: Proforma

problems by decreasing gingival inflammation, redness,
and bleeding.

In this study, we used the CPI as recommended by the
World Health Organization. CPI is not a perfect measure of
periodontal disease and excludes measurement of attachment
loss, gingival recession, alveolar bone level, and other clinical
periodontal parameters. Nevertheless, it was originally proposed
as an approptiate estimation of disease in large epidemiological
surveys and has contributed to an understanding of the
epidemiology of petiodontal disease on a global level.l'”
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Table 3: CPI scores according to reported tobacco consumption

CPI scores Code 1 Code 2 Code 3 shallow Code 4 deep pocket more than or Total
bleeding (%) calculus (%) pockets 4-5 mm equal to 6 mm
Tobacco consumers 14 (7) 116 (58) 29 (15) 41 (21) 200 (100)
Non-tobacco consumers 31 (15.6) 87 (43.6) 56(28) 26(13) 200(100)
Chi-square 7.3 8.5 10.9 4.1
P value 0.007 0.004 0.001 0.045
CPl: Community periodontal index
CONCLUSION 7. Albandar JM, Rams TE. Global epidemiology of periodontal diseases: An
overview. Periodontol 2000 2002;29:7-10.
8. Corraini P, Baelum V, Pannuti CM, Pustiglioni AN, Romito GA,
The present study shows that tobacco consumers showed Pustiglioni FE, e al. Risk indicators for increased probing depth in an
bad periodontal health. The findings highlight the need for isolated population in Brazil. J Periodontol 2008;79:1726-34.
preventive strategies aimed at young individuals, many of 9. Wang QT, Wu ZF, Wu YF, Shu R, Pan YP, Xia JL, et al. Epidemiology
. . . and preventive direction of periodontology in China. J Clin Periodontol
whom take up smoking as a habit, early in life. However, 2007:34:946.51.
more variables could have imprOVCd the scope of the StUdY 10. Nalcaci R, Erdemir EO, Baran 1. Evaluation of the oral health status of
the people aged 65 years and over living in near rural district of Middle
Anatolia, Turkey. Arch Gerontol Geriatr 2007;45:55-64.
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Abstract

Aim: The aim of the study was to assess the effect of combined phacoemulsification and single intraoperative intravitreal
injection of bevacizumab on the central macular thickness (CMT) in diabetic patients.

Materials and Methods: A prospective observational study was conducted on 30 eyes with diabetic retinopathy from February
2018 to February 2019. All patients underwent thorough ophthalmic evaluation. Phacoemulsification performed by a single
surgeon using either 0.5% topical proparacaine eye drops or sub-tenon local anesthesia as per the preference of the surgeon
in individual case. Bevacizumab 0.05 ml (1.25 mg) was injected intravitreal using a 30-gauge needle through the pars plana
into the vitreous cavity after intraocular lens implantation. Patients were followed postoperatively at day 1 then at 1 week and
1 month, respectively, for recording the CMT and best corrected visual acuity at 1 month postoperatively.

Results: The mean CMT for all the patients at post-operative day 1 and month 1 was 277.96 + 142.40 um and 289.50 + 155.74 um,
respectively. Patients with <10 years of diabetes had mean CMT of 329.09 um and 318.90 um, at post-operative day 1 and at
1 month, respectively, while those with diabetes more than 10 years had mean CMT of 248.36 um and 272.47 um, respectively.
In mild non-proliferative diabetic retinopathy (NPDR) and stable proliferative diabetic retinopathy group no significant worsening
occurred in CMT thickness, while in moderate NPDR, four out of 13 cases showed significant increase in CMT (>10%) at 1 month. In
severe NPDR, out of 4 cases 1 case showed significant increase in CMT while other three cases showed modest reduction of CMT.

Conclusion: Intravitreal administration of 1.25 mg bevacizumab at the time of cataract surgery is a safe and effective way in
avoiding new onset maculopathy in diabetic retinopathy patients. It is also effective to treat pre-existing clinically significant
macular edema and prevent its progression to some extent in few cases.

Key words: Anti-VEGF, Central retinal thickness, Diabetic maculopathy, Intravitreal bevacizumab, Optical coherence
tomography, Phacoemulsification

INTRODUCTION

Phacoemulsification is one of the most common surgical
procedures for cataract.' It has been shown that even an
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uncomplicated phacoemulsification may lead to macular
edema in non-diabetic patients and those who are not
predisposed to this complication.” Diabetes mellitus has
been linked to increased risk of postoperative macular
edema.?!

The pathogenesis of these complications may be related
to the changes and rise in the concentration of angiogenic
factors in response to surgical trauma and inflammation.™
The most relevant angiogenic factor is vascular endothelial
growth factor (VEGF).Pl According to Patel e7 a/! raised
VEGF levels in aqueous sample obtained from diabetic
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patients 1 day after surgery approximately was noted to
be 10 times higher than those of controls.

There is an important role of angiogenic factors such as VEGF
in progtession of diabetic macular edema (DME). Hence, the
advent of anti-VEGF therapies in prophylaxis and treatment
of post-cataract surgery DME has gained much interest.

Cataract surgery provides the ideal setting for administration
of intravitreal medications in a sterile surgical field.
Intravitreal injections of bevacizumab (Avastin) have been
employed for the treatment of neovascular and exudative
ocular diseases since 2005.

Bevacizumab (Avastin) is a recombinant full-length
humanized monoclonal antibody (149 kDa), which binds to
the receptor binding domain of all isoforms of VEGF-A.
The recommended dose is 1.25 mg intravitreally every
4 weeks. Bevacizumab can penetrate all layers of the retina.
After intravitreal injection, its vitreous half-life is 9.8 days,
and plasma half-life is 17-21 days."!

Optical coherence tomography (OCT) has been shown to
be highly reproducible in measuring macular thickness in
normal individuals and diabetic patients. It is an objective,
non-contact, non-invasive, well tolerated, and highly
reproducible method for quantitative retinal thickness
measurements, with good reproducibility, and with
approximately 10 pm resolution. OCT is a well-established
method of analyzing the 7 vivo retinal architecture. OCT is
the single most important diagnostic and prognostic tool
in the management of DME."!

There is growing evidence in support of a more
interventional approach. A shift in attitude toward eatlier
cataract extraction in diabetes mellitus has contributed to an
improved visual outcome. In the present study, we evaluated
the efficacy of intravitreal injection of bevacizumab after
the phacoemulsification in patients with stable diabetic
retinopathy without a present or history of DME.

MATERIALS AND METHODS

A prospective observational study, conducted from February
2018 to February 2019. The estimated minimum sample size
given by statistician was 30 cases.

Inclusion Criteria

The following criteria were included in the study:

e Sight-limiting cataract in diabetic patients with poor
fundus view precluding adequate monitoring and/or
laser therapy.

e Diabetic patients with non-proliferative diabetic
retinopathy (NPDR) and stable proliferative diabetic

retinopathy (PDR) according to the established criteria
by the Early Treatment Diabetic Retinopathy Study
(ETDRS).

e Adequate metabolic control for at least 2 months
before the procedure considered as having glycosylated
hemoglobin (HbAlc) with figures equal to or below 7.

e  Arterial blood pressure control was defined as below
140/90 mmHg during at least three visits before the
operation.

Exclusion Criteria

The following criteria were excluded from the study:

e Diabetic patients who have previously received grid/
focal laser, steroid implants, anti-VEGE, etc., for
diabetic retinopathy in past 3 months.

e Diabetic patients with tractional retinal detachment
involving macula, active PDR, vitreous hemorrhage, etc.

e  Other macular pathologies affecting vision such as age-
related macular degeneration (wet ARMD), choroidal
neovascular membrane, and macular edema secondary
to vascular occlusion.

e Patients with inadequate metabolic control, kidney
failure, uncontrolled high arterial blood pressure, recent
myocardial infarction, and cerebral vascular accident.

e (ases with optic nerve diseases, glaucoma, and ocular
hypertension and uveitic patients.

e (ases complicated with posterior capsular tear and
vitreous loss during cataract surgery.

Methodology

All the patients with known diabetes and visually significant
cataract were selected based on the inclusion critetia. A detailed
history, the fasting and postprandial blood sugarlevels, HbAlc
level, and blood pressure were recorded for all the patients.

Patients underwent a detailed ophthalmic evaluation
including Snellen best corrected visual acuity and slit lamp
evaluation of the anterior segment was done to know the
lenticular status of the eye and to rule out the presence
of any rubeosis. Other details regarding the status of
the cornea, iris, and antetior chamber were also noted.
Comprehensive dilated fundus examination was carried out
using slit lamp biomicroscopy with the help of 290D /78D
lens and indirect ophthalmoscopy using a 20D condensing
lens. Details regarding the fundus were noted and diagrams
drawn for the same. Fundus photos were taken using
Topcon TR50EX retinal camera if required in selected cases.

In cases in which fundus details were obscured by the density
of the cataract, retinopathy grading was based on the 1% post-
operative day examination. Grades of retinopathy were defined
according to the Wisconsin epidemiologic study of diabetic
retinopathy and clinically significant macular edema (CSME)
was classified based on the ETDRS.
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A-scan biometry noting axial length of eye and intraocular
lens power calculation, measurement of macular thickness
with spectral domain OCT was done. If macular thickness
measurement was not possible by OCT because of hazy
view secondary to the cataractous lens, then OCT was done
on the immediate 1° post-operative day.

The Institutional Review Board approved all aspects of
this investigation, and all subjects gave informed consent
before enrollment in this study. The consent forms were
explained in patients own vernacular language.

Operative Details

All phacoemulsification procedures were performed by a
single surgeon using either 0.5% topical proparacaine eye
drops or sub-Tenon local anesthesia as per the preference
of the surgeon in individual case.

Patients’ eyes were prepped and sterilized, 2.8 mm
microkeratome clear corneal incision was done. Two corneal
stab wounds were done using 20 gauge MVR blades.
Capsulorhexis was done followed by hydro-dissection and stop
and chop/direct chop phacoemulsification of the nucleus.

Foldable single piece intraocular lense (IOL) was implanted
in the bag. Bevacizumab 0.05 ml (1.25 mg) was injected
intravitreal using a 30-gauge needle through the pars plana
(3.0-3.5 mm from the limbus) into the vitreous cavity.
Subconjunctival injection of gentamicin + dexamethasone
was given at the completion of surgery.

All eyes were treated postoperatively with combination of
gatifloxacin 0.3% and prednisolone acetate 1% eye drops
8 times daily for 1* week then 6 times daily for 2 weeks
and then tapered as 4 times daily for 2 weeks and 2 times
daily for next 2 weeks.

Patients were followed postoperatively at day 1 then
at 1 week and 1 month respectively for recording
the CMT and best corrected visual acuity at 1 month
postoperatively.

In the present study, all data were compiled and analyzed
statistically by Cramer’s V Test (Cross tablulations), Chi-
square test, Paired-Samples #test, and Repeated measure
ANOVA. All the statistical methods were carried out
through the SPSS for Windows (version 23.0).

P < 0.05 was considered to be statistically significant.

RESULTS

Thirty eyes of 27 patients with DR were studied
and followed up for a period of 1 month. The study
participants were in the age group of 43-82 years.
Majority of patients were in the age group of 61—
70 years. The mean age * standard deviation (years) was
61.167 £ 8.77333.

Ninteen of 30 eyes in the study population were having
history of diabetes for more than 10 year duration.
Moderate NPDR was most frequent both overall and in
>10 year diabetic age group. Mild NPDR was the most
common type of retinopathy in <10 years diabetic age
group. Stable proliferative diabetic retinopathy is seen in
>10 year diabetic age group only |Figure 1].

Central Macular Thickness (CMT) Distribution

At day 1 postoperatively, the study participants were
grouped according to the CMT as, Group 1 with CMT
<250 wand Group 2 with CMT value =250 W 18 patients
had CMT <250 W, and in 12 patients it was >250 U.

m<10

41 m2>10
3 -
2 E
1 .
a4

Mild NPDR Mod NPDR

Severe NPDR

Very severe Stable PDR

NPDR

Figure 1: Duration and severity of diabetes mellitus in the study population
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Change in Mean CMT at 1 Month in <250 p and >250 p CMT
Group

The change in mean CMT is depicted in Table 1 and 2. The
mean CMT for all the patients at post-operative day 1 and
month 1 was 277.96 + 142.40 and 289.50  155.74, respectively.

In <250 w CMT group, 33.33% cases showed decrease,
another 33.33% cases showed no change, and remaining
33.33% cases showed increase in CMT which was <10%.

While, in >250 W group, 58.4% cases showed increase
CMT, of which in 41.7% cases the increase was >10%,
while 41.7% cases showed decrease in CMT at 1 month
postoperatively [Table 3].

Diabetic Age versus CMT at 1 Month
Duration of diabetes was correlated with change in CMT
at 1 month.

<10 years diabetes had a mean decrease of 10.19 wm value
while those with diabetes of 210 year duration had a mean
increase of 24.11 wm at 1 month postoperatively [Table 4].

Levels of Retinopathy versus Mean CMT at 1 Month
The level of retinopathy at baseline was correlated with
mean CMT at 1 month.

In mild NPDR and stable PDR group, no significant
worsening occurred in CMT thickness.

While in moderate NPDR 4 (i.e., 13.33%), of 13 cases
showed significant increase in CMT (>10%) at 1 month.

Table 1: <250 p CMT group (Group 1)

In severe NPDR, of 4 cases 1 case showed significant
increase in CMT while other three cases showed modest
reduction of CMT [Table 5].

DISCUSSION

Diabetic patients pose a challenge due to their early
formation of cataracts and propensity to develop macular
edema after cataract surgery. Macular edema is a leading
cause of an unfavorable visual outcome in patients with
diabetes, especially in patients with pre-existing diabetic
retinopathy. The most relevant angiogenic factor is VEGE.
According to Patel e a/” raised VEGF levels in aqueous
sample obtained from diabetic patients 1 day after surgery
approximately was noted to be 10-times higher than those
of controls.

Therefore, it could be postulated that controlling this
VEGF increase would fruitfully play an important role in
preventing postoperative increase in CMT and thereby in
improving the vision outcome of the patients after cataract
surgery.

In the present study, those with <10 years diabetes had a
mean decrease of 10.19 wm value while those with diabetes
of 210 year duration had a mean increase of 24.11 um at
1 month postoperatively.

A study was done by Kim e a/”! to assess the incidence
or progression of macular edema after cataract surgery in
diabetic patients where all the patients were with normal
center point thickness. In their study, they found that those
with diabetes duration of 210 years had an increase of
center point thickness at 1 month of 83 wm, whereas the

cmT Mean£SD Pvalue group with <10 years’ duration had an increase of only
Day 1 193.72+30.30 0.179 18 um at 1 month postoperatively.
Month 1 194.22+32.05
standard deviation

Table 4: Diabetic age versus CMT at 1 month
Table 2: >250 p CMT group (Group 2) Diabetic age (years) Mean CMT P value
CMT Mean*SD P value Day 1 Month 1
Day 1 404.33+151.68 0.194 <10 329.09 318.9 0.508
Month 1 432.41+158.83 210 248.36 27247

standard deviation

Table 3: Change in macular thickness at 1 month
postoperatively

Column1 <250 p CMT group >250 p CMT group
<10% increase 33.30% 16.70%
>10% increase 33.30% 41.70%
Decrease 0 41.70%

No change 33.33% 0

Total 100 100

Table 5: Levels of retinopathy versus mean CMT at
1 month

Level of retinopathy Mean CMT P value
Day 1 Month 1

Stable PDR 172.5 166 0.716

Mild NPDR 282.7 282.7

Moderate NPDR 256.46 286.23

Severe NPDR 496 491
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In the present study, those with =10 year diabetic age group
out of 19 cases two cases showed loss of at least one line
and two more cases there was no change in Visual Acuity
(VA) and the rest 15 cases showed improvement of =2
lines of VA (with P < 0.05) while all patients with diabetic
age <10 year gained 23 lines (P = 0.00).

Kim et alP also showed that the group with diabetes of
210 years had a modest gain of 1 line (0.10 log MAR
units) of VA at 1 month, whereas the group with duration
<10 years gained more than 2 lines (0.24 log MAR units)
of VA (P = 0.04).

In the present study, in mild NPDR and stable PDR group
no significant worsening occurred in CMT thickness and
all showed improvement in visual acuity of =3 lines on
Snellen visual acuity chart at 1 month. While in moderate
NPDR 4 (i.e., 13.33%), of 13 cases showed significant
increase in CMT (>10%) at 1 month. The findings of
this study agrees with the published reports of Pollack
et al" and Malecaze et al!"'! who showed that level of
diabetic retinopathy is a risk factor for thickening of the
retina after cataract surgery. Kim e 2/ in their study
showed that the group with moderate or severe NPDR
or proliferative diabetic retinopathy had the largest
increase in center point thickness of 145 um at 1 month
after surgery, which was correlated inversely with VA
improvement thus patients in these groups showed least
improvement from baseline, of <1 line (0.08) of VA at
1 month after surgery.

In present study, progression of maculopathy occurred in
16.65% of the eyes at the end of 1 month. Cheema ez a/!"”
have reported that progression of diabetic maculopathy
occurred in 51.51% of eyes that did not receive intravitreal
bevacizumab (control group) and 5.71% of eyes that did
receive intravitreal bevacizumab (intervention group) after
cataract surgery with IOL implantation.

Kim ¢# al”! demonstrated that 22% of diabetic patients
developed increases in center point thickness of >30% at
4 weeks after uncomplicated phacoemulsification. While
in the present study in <250 @ CMT group 2/3" cases
showed either reduction or no change and in remaining
1/3" of the cases the increase was <10% at 1 month
postoperatively.

We Acknowledge Some Limitations to Our Study

1. Small sample size and short duration of follow-up,
which precludes the determination of the long-term
safety and efficacy of prophylactic use of bevacizumab
combined with phacoemulsification.

2. Control group was not included.

CONCLUSION

1. Intravitreal administration of 1.25 mg bevacizumab
at the time of cataract surgery is a safe and effective
way in avoiding new onset maculopathy in diabetic
retinopathy patients.

2. It is also effective to treat pre-existing CSME and
prevents its progression to some extent in few cases.
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Abstract

Introduction: Commonly used polymethyl methacrylate (PMMA) denture base material cannot be considered as ideal due to
inferior thermal and mechanical properties.

Aim: The aim of the study was to evaluate and compare the thermal conductivity, flexural strength, and surface hardness of
heat cure acrylic resin incorporated with 10 wt.% and 15 wt.% alumina and conventional denture base resin.

Materials and Methods: A total of 108 specimens were prepared. Specimens were divided into three main groups. Group A
specimens were disk shaped (50 mm x 5 mm) and used for measuring thermal conductivity. Groups B and C specimens were
rectangular shaped (65 mm x 10 mm x 3 mm) and were used for measuring flexural strength and surface hardness, respectively.
Each group was further divided into three subgroups (1, 2, and 3) depending on the concentration, namely, PMMA without filler
(control), PMMA + 10 wt.% of Al203, and PMMA + 15 wt.% of Al,O, containing 12 samples each. Thermal conductivity was
measured using a modified guarded hot plate apparatus. Flexural strength was assessed with a three-point bending test using
a universal testing machine. Hardness testing was conducted using a Vickers Hardness Tester. The results were analyzed
using one-way ANOVA followed by post hoc comparison by Tukey’s method.

Results: Mean values of thermal conductivity were (in W/mK) 0.190, 0.231, and 0.275 for subgroups A1, A2, and A3, respectively.
The mean flexural strength values were (in MPa) 56.62, 66.73, and 74.24 for subgroups B1, B2, and B3, respectively. Mean
values of surface hardness was calculated to be (in HV) 15.17, 16.51, and 17.91 for subgroup C1, C2, and C3, respectively.
There was statistically significant improvement in thermal conductivity, flexural strength, and surface hardness after incorporation
of alumina and the increase was in proportion to the weight percentage of alumina filler.

Conclusion: Incorporation of alumina into heat cure denture base resin significantly improved the thermal conductivity, flexural
strength, and surface hardness.

Key words: Aluminum oxide, Flexural strength, Polymethyl methacrylate denture base resin, Surface hardness, Thermal conductivity

INTRODUCTION

Loss of teeth is a matter of great concern to the majority
of people. Although dental implants are increasingly used
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in the treatment of edentulous patients, in many cases,
a conventional complete denture is still the treatment
of choice due to medical or financial reasons.'! An ideal
denture base material for complete denture fabrication
should have adequate mechanical and physical properties,
besides biocompatibility, and esthetics.*” Polymethyl
methacrylate (PMMA) denture base material which has
been introduced in 1937 by Dr. Walter Wright is considered
to be the most popular denture base material till date. It
is mainly due to its advantages such as favorable working
characteristics, acceptable physical and esthetic properties,
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ease of fabrication, and cost effectiveness.P! However, it
has certain limitations including low thermal conductivity,
high thermal expansion coefficient, low elastic modulus,
low impact strength, and low fatigue resistance.

The thermal conductivity of PMMA is approximately
0.2 W/mK."This rate is almost one-third of the coefficient
of thermal conductivity of most metals. From the patient’s
perspective, the main problem with such a low thermal
conductivity is their inability to sense transient temperature
changes in the oral cavity. Lack of thermal conduction
to underlying mucosa can also lead to reduction of its
thickness and health.”! With metal denture base, parotid
secretion seems to increase as there is increase in the
temperature of palatal soft tissues.”” However, metal
denture bases have some disadvantages including increased
weight, difficulty with tissue replacement in cases where
substantial loss of bone has occurred, difficulty in restoring
denture borders within physiologic limits, difficulty with
the relining process, esthetics, and high cost.'" Because
of these disadvantages, development of acrylic-based
materials with improved thermal conductivity has always
been a goal.

In addition, acrylic denture base materials have poor
strength including low impact and fatigue resistance.!"!
Fracture of acrylic denture bases primarily occurs due
to impact or fatigue failure. Fatigue failure is caused by
repeated flexure over a period of time."? Another property
that can influence the surface characteristics of acrylic
resins is the hardness, which indicates the ease of trimming
and finishing of a material and its resistance to in service
scratching during cleaning procedures.!”! Since patients
practice a wide variety of methods for cleaning dentures
other than recommended by the dentist it is essential to
have a high surface hardness for denture base material to
reduce the rate of denture abrasion.

Efforts to improve the physical and mechanical properties
of PMMA have been made by different methods. These
include chemical modification of PMMA and reinforcing
with other materials. Addition of fillers and fibers is
a commonly used method to improve its properties.
These additives include Fibers (glass fiber, polyamide
fiber, polyethylene and polypropylene fibers, and natural
fibers), Fillers (Metal oxides: Alumina [ALO,], zirconia
[Z2rO,], titanium dioxide [TiO,]; Noble metals: Silver
[Ag], nanogold [Au], platinum [Pt], palladium [Pd];
Minerals: Hydroxyapatite fillers, silicon dioxide [SiO,],
silica-based filler; and Carbon family fillers: Nanocarbon,
nanodiamonds), and Hybrid fiber reinforcement.!'l

As alternatives to metal powder fillers, thermally
conducting ceramics may be useful for increasing the

thermal conductivity while preserving many of the
advantageous qualities of acrylic resins. Recent advances
in the processing of ceramics have led to the development
of thermally conducting ceramics, such as sapphire (single
crystal form of AL O,), silicon nitride (Si,N,), boron nitride,
and aluminum nitride.

Aluminum oxide (ALO,) commonly referred to as alumina
possesses strong interatomic bonding, giving rise to
its desirable material characteristics. Its high hardness,
excellent dielectric properties, refractoriness, and good
thermal properties make it the material of choice for a
wide range of applications.!"”! Furthermore, these ceramic
powders have the advantage of being white, and therefore
are less likely to alter the finished appearance of the denture
base material compared to the metal powder incorporated
denture base.”! Thus, alumina possesses vatious favorable
properties which may improve the physical and mechanical
properties of PMMA.

In this context, the present study was conducted to evaluate
and compare the thermal conductivity, flexural strength,
and surface hardness of heat cure acrylic resin incorporated
with 10 wt.% and 15 wt.% aluminum oxide microparticles
and conventional denture base resin.

MATERIALS AND METHODS

Incorporation of AlQ, Particles into PMMA Heat Cure Resin
AL O, particles (nanoshel, purity — 99.9%, and average
particle size — 50—60 wm) were incorporated into the
polymer of heat cure acrylic resin (DPI, The Bombay
Burmah Trading Corporation Ltd., Mumbai) at two
different concentrations, namely, 10% and 15% by weight.
Appropriate amount of Al O, and acrylic resin polymer
was weighed using a digital weighing balance and mixed
together using a mortar and pestle. To ensure uniform
distribution of AL O, in the polymer of heat cure acrylic
resin “geometric dilution” method was employed for
trituration.

Fabrication of Test Specimens

The properties evaluated in this study were thermal
conductivity, flexural strength, and surface hardness.
Thermal conductivity testing required disk shaped
specimens measuring 50 mm diameter and 5 mm thickness.
For testing flexural strength and surface hardness,
rectangular blocks measuring 65 mm length 10 mm width
and 3 mm thickness were required. Plexiglass molds of the
above-mentioned dimensions were fabricated with high
precision laser cutting machine. Wax patterns were prepared
from plexiglass molds and were invested in denture flask
in the conventional manner. The monomer and polymer
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of the heat-polymerized acrylic resin were proportioned,
mixed, packed, and pressed into the mold following
manufacturer’s instructions and processed. Dimensions of
specimens were measured by a digital Vernier caliper with
a measuring accuracy of £0.1 mm. All specimens were
stored in thermostatically controlled water bath at 37+£1°C
for 7 days, before testing;

Distribution of Specimens [Table 1]

Thermal conductivity testing

Thermal conductivity was tested using a modified guarded
hot plate apparatus. The solid disk shaped specimens were
placed between the two plates of the apparatus. A thin
film of heat flux sensors was positioned on either side
of the sample for the measurement of heat transmitted
through the sample [Figure 1]. The thin film sensor had in
built type T thermocouples. Both cold and hot plate were
instrumented using type K thermocouples at the interface
between the sample and the plates for the measurement
of temperature on the surface of the sample. The hot
plate was heated using a known power and the cold plate
was cooled to a constant temperature using a recirculating
chiller. The temperature on both sides of the sample was
monitored using type K and type T thermocouples until the

SRR S S S L T

Figure 1: Sample with instrumentation

entire system reaches a steady state. The power to the hot
plate was selected so as to create temperature gradient of
5-10°C across the thickness of the sample which in turn
was ensured by the temperature measurement.

The steady state temperatures, the thickness of the sample
and the heat transfer rate (measured using thin film heat flux
sensors) wete used to calculate thermal conductivity as follows.

k = Thermal conductivity, W/m-K.

q = Heat flux, W/m?

dx = Thickness of the sample, m.

dT=T_,—T, = Temperature gradient across the sample,

Flexural Strength Testing

The flexural strengths of the specimens were evaluated
according to the ISO 1567, 1999, for denture base resins,
by three-point bending test using universal testing machine
(INSTRON). The rectangular specimens were inserted in
relative points on the testing machine such that the span
length was 50 mm. The specimens were centered on the
device in such a way that the loading wedge, set to travel
at a crosshead speed of 5 mm/min, engages the center of
the upper surface of the specimen [Figure 2]. Specimens
were loaded until fracture occurred.

Flexural strength was calculated using the following
equation.

_ 3PI
2bd?

S: Flexural strength.

P: load at fracture.

I: distance between supporting wedges.
b: width of specimen.

d: thickness of specimen.

Table 1: Distribution of specimens

Group Measured property Shape of specimens Subgroup Description Number of specimens
Group A Thermal conductivity Disc (50%5) A1 PMMA (control) 12
A2 PMMA + 10 wt.% AL,O, 12
A3 PMMA + 15 wt.% AL,O, 12
Group B Flexural strength Rectangular (65x10x%3) B1 PMMA (Control) 12
B2 PMMA + 10 wt.% AL,O, 12
B3 PMMA + 15 wt.% AL,O, 12
Group C Surface hardness Rectangular (65x10x3) C1 PMMA (Control) 12
C2 PMMA + 10 wt.% AL,O, 12
C3 PMMA + 15 wt.% AL,O, 12
Total 108

PMMA: Polymethyl methacrylate
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Surface Hardness Testing

A Vickers Hardness Tester (HMV SCHIMADZO,
model — HMV 2T ADW) was used to evaluate the surface
hardness. To determine Vickers values, a load of 25 gram-
force (gf) was applied for 15 s to specimens using a Vickers
Hardness Tester [Figure 3|. Each specimen was subjected to
three indentations (one at the center and two at the border),
and the average hardness (HV) value was calculated.

RESULTS

Data were analyzed using computer software, Statistical
Package for the Social Sciences (SPSS) version 16.0. Data
were expressed in its mean and standard deviation. Analysis of
variance (one-way ANOVA) was performed as parametric test
to compare different groups. To facilitate multiple comparisons
between groups, Tukey’s method was employed as a post hoc
test along with ANOVA. For all statistical evaluation, a two-
tailed probability of value, <0.05 was considered significant.

Graphical representation of the mean values of thermal
conductivity, flexural strength, and surface hardness is
shown in Graphs 1-3, respectively.

vy AR

el
.

Figure 3: Specimen being tested for surface hardness

Mean and standard deviation values of the thermal conductivity
of subgroup A1, A2, and A3 are presented in Table 2. As per
this study, maximum mean thermal conductivity was given
by PMMA modified by adding 15 wt.% alumina. One-way
ANOVA showed a statistically significant difference between
mean values [Table 3]. Multiple comparisons with post hoc by
Tukey’s method revealed that comparison between subgroups
(Al and A2), (A1 and A3), and (A2 and A3) were statistically
significant as P < 0.001 [Table 4].

Mean and standard deviation values of flexural strength of
subgroup B1, B2, and B3 are presented in Table 5. Maximum
flexural strength values were given by PMMA modified by
adding 15 wt.% alumina and the least values were given by
unmodified PMMA. One-way ANOVA showed a statistically
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Graph 1: Comparison of mean values of thermal conductivity
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Graph 2: Comparison of mean values of flexural strength
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Graph 3: Comparison of mean values of surface hardness
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Table 2: Mean and standard deviation of the
thermal conductivity of three subgroups

Table 6: Comparison of flexural strength among
three subgroups using one-way ANOVA

Subgroup n Thermal conductivity (W/mK)

Mean Standard deviation
A1 12 0.190 0.003
A2 12 0.231 0.008
A3 12 0.275 0.004
Total 36 0.232 0.036

Table 3: Comparison of the thermal conductivity
among three subgroups using one-way ANOVA

ANOVA Sum of Degrees of Mean F P
squares freedom square

Between groups 1877.277 2 938.639 36.703 <0.001

Within groups 843.928 33 25.574

Total 2721.206 35

Table 7: Inter group comparison of flexural
strength among the three subgroups using Tukey
post hoc test

ANOVA Sum of Degrees of Mean F P
squares freedom Square

Between groups  0.043 2 0.022 776.305 <0.001

Within groups 0.001 33 0

Total 0.044 35

Table 4: Inter group comparison of thermal
conductivity among the three subgroups using
Tukey post hoc test

Inter group comparison Mean difference Standard error P

A1 versus A2 .0414 0.002 <0.001
A1 versus A3 .0850 0.002 <0.001
A2 versus A3 .0435 0.002 <0.001

Inter group comparison Mean difference Standard error P

B1 versus B2 10.1083 2.0645 <0.001
B1 versus B3 17.6250 2.0645 <0.001
B2 versus B3 7.5167 2.0645 0.003

Table 8: Mean and standard deviation of the
surface hardness of three subgroups

Subgroup n Surface hardness (HV)
Mean Standard deviation

C1 12 15.17 0.51

Cc2 12 16.51 0.59

C3 12 17.91 0.48

Total 36 16.53 1.25

Table 5: Mean and standard deviation of flexural
strength of three subgroups

Table 9: Comparison of surface hardness among
three subgroups using one-way ANOVA

Subgroup n Flexural strength (MPa)
Mean Standard deviation

B1 12 56.62 3.86

B2 12 66.73 3.81

B3 12 74.24 6.88

Total 36 65.86 8.82

significant difference between mean values [Table 6]. Post hoc
comparison of flexural strength values between the subgroups
B1, B2, and B3 was performed using Tukey’s method
[Table 7). The comparison between B1 and B2 showed a mean
difference of 10.1083 and that change is statistically significant
with P < 0.001. The comparison between B1 and B3 showed a
mean difference of 17.6250 which is also statistically significant
with P < 0.001. The comparison between B2 and B3 showed
amean difference of 7.5167 and that change is also statistically
significant with P = 0.003.

Mean and standard deviation values of surface hardness of
subgroup C1, C2, and C3 are given in Table 8. Maximum
values of surface hardness were given by PMMA modified
by adding 15 wt.% alumina. One-way ANOVA showed
a statistically significant difference between mean values
[Table 9]. Multiple comparisons with post hoc by Tukey’s

ANOVA Sum of Degrees of Mean F P
squares freedom square

Between Groups 45.107 2 22.554 80.522 <0.001

Within Groups 9.243 33 0.28

Total 54.35 35

method revealed that comparison between subgroups (C1
and C2), (C1 and C3), and (C2 and C3) was statistically
significant as P < 0.001 [Table 10].

DISCUSSION

PMMA has been the material of choice for the fabrication
of dentures since 1930s because of its advantages such
as favorable working characteristics, acceptable physical
and esthetic properties, ease of fabrication, and cost
effectiveness.’! However, it cannot be considered as an
ideal denture base material due to its inferior thermal and
mechanical properties.

The thermal conductivity of PMMA is approximately
3 times lower than that of metals.'™® Various methods
have been considered so far for increasing the thermal
conductivity of denture base to provide the maximum
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Table 10: Inter group comparison of surface
hardness among the three subgroups using Tukey
post hoc test

Inter group comparison Mean difference Standard error P

C1 versus C2 1.34167 0.216 <0.001
C1 versus C3 2.74167 0.216 <0.001
C2 versus C3 1.40000 0.216 <0.001

gustatory response. One method is the replacement of
acrylic denture base with metallic base. However, the use of
metal as a denture base material has several disadvantages
including increased weight of the denture, difficulty with
the relining process, esthetics, and high cost.”! Even though
metallic denture bases have better thermal conductivity they
are not widely used because of their relatively high cost.
Another approach for improving thermal conductivity
of denture base resin is to incorporate a material having
better thermal conductivity. In addition to improvement
in thermal conductivity, they also influence some of the
mechanical properties.

Ellakwa 7 /" investigated the effect of adding different
proportions of aluminum oxide powder on the flexural
strength and thermal diffusivity of heat-polymerized
acrylic resin. Thermal diffusivity was found to increase
in proportion to the weight percentage of alumina filler
while the flexural strength shows significant increase up
to incorporation of 15% followed by a reduction with
20%. Messersmith ez al reported that thermal diffusivity
of denture base resin was increased by the addition of
thermally conducting sapphire whiskers at concentrations
of 9.35 and 15%.

As alternatives to metal powder fillers, thermally
conducting ceramics such as alumina may be useful for
increasing the thermal conductivity while preserving many
of the advantageous qualities of acrylic resins.”! Most of
the studies showed significant improvement in thermal
conductivity with the incorporation of alumina. Along
with thermal conductivity, alumina incorporation also
resulted in significant improvement of flexural strength.
However, the optimum concentration of reinforcement
varied among authors.

Aluminum oxide (Al,O,), commonly referred to as
alumina, possesses strong ionic interatomic bonding
resulting in its desirable material characteristics. It can exist
in several crystalline phases, which all revert to the most
stable hexagonal alpha phase at elevated temperatures.
Alpha phase alumina is the strongest and stiffest of the
oxide ceramics. Its high hardness, excellent dielectric
properties, refractoriness, and good thermal properties
make it the material of choice for a wide range of

applications.”! The biocompatibility of aluminum has
been shown by Kawahara e a/!"! The ceramic filler as
opposed to metal filler has lower filler density. Thus, the
weight of acrylic resin denture bases does not increase
significantly. In addition, the ceramic powder being white
is less likely to alter the final appearance of the denture
base when compared to the metal powder incorporated
denture base.!"

The present study was conducted by the incorporation
of alumina into the denture base resin at two different
concentrations that matches with the majority of the
previous studies. One of the popular commercially available
denture base resins (DPI, The Bombay Burmah Trading
Corporation Ltd., Mumbai) was modified by incorporating
10 wt.% and 15 wt.% of alumina microparticles. Geometric
dilution was employed for the uniform distribution of
alumina in the PMMA polymer. Along with thermal
conductivity, flexural strength and surface hardness were
also assessed in this study as these two parameters are
important for an extended clinical service life of the
prosthesis.

As endorsed by other authors, this investigation has also
showed that addition of alumina increased the thermal
conductivity of PMMA and this increase was proportional
to the concentration of filler. PMMA modified with 15wt.%
of alumina showed the highest mean thermal conductivity
of 0.275£0.004W/mK. These results wete in agreement
with the studies by Ellakwa ez @/ The improvement
in thermal conductivity on addition of alumina can be
attributed to the formation of thermally conducting
pathways within the polymer matrix. This may be due to
overlapping of thermal conductive particles inside the
polymer matrix to bridge the insulating effect of PMMA
matrix. The increase in the amount of fillers make the
particles approximate and overlap each other forming
conductive pathways and permit transition of heat from
one side of the specimen to its opposite side thus increasing
thermal conductivity."”

In addition to the increased temperature and taste
perception, the increase in thermal conductivity could also
minimize the development of porosities in the denture
base resin. Since PMMA is a poor thermal conductor,
the heat generated in thick segments of the denture base
during polymerization cannot be dissipated. When heating
is pootly controlled, the peak temperature of this resin can
rise well above the boiling point of monomer and can cause
boiling of unreacted monomer thereby causing porosity
within the processed denture base. With the incorporation
of alumina into PMMA, thermal conductivity is improved
allowing the temperature to dissipate thereby reducing
porosity.
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This study also compared the flexural strength of
unmodified resin and alumina incorporated resin. High
flexural strength is crucial for denture wearing success, as
alveolar resorption is a gradual and irregular process that
leaves tissue-borne prostheses unevenly supported. Such
dentures flex in the mouth around the midline during
function and repeated occlusal loadings during mastication
lead to the fatigue fracture." There was also a significant
improvement in flexural strength on addition of alumina
into PMMA resin. This increase in flexural strength was
proportional to the concentration of alumina particles.
PMMA reinforced with 15 wt.% showed highest mean
flexural strength (74.24 MPa).

These results were in agreement with the studies conducted
by Ellakwa ez a/!*! and Satitha ez a/I"® Improved flexural
strength could be attributed to uniform distribution of
the filler particles within the matrix and transformation
toughening, When sufficient stress develops and micro-
cracks begin to propagate, the transformation phenomenon
occurs, which depletes the energy for crack propagation.
Therefore, proper distribution of the filler within the
matrix can stop or deflect cracks.'"? However, certain
studies have also proposed a reduction in flexural strength
on incorporation of alumina at higher concentrations.
Ellakwa ez a/" showed that by increasing the filler loading
to 20 wt.% there was substantial reduction in the flexural
strength. Vojdani ez a/!"'l found that addition of 5wt% ALO,
decreased mean flexural strength significantly. This reduction
in flexural strength on increase in filler concentration could
be attributed to decrease in cross section of load bearing
polymer matrix; stress concentration because of too many
filler particles; changes in the modulus of elasticity of the
resin and mode of crack propagation through the specimen
due to an increased amount of fillers; incomplete wetting of
the fillers by the resin; and the fact that alumina acts as an
interfering factor in the integtrity of the polymer matrix.!"”)

The decrease in flexural strength of PMMA with increased
filler content could be overcome by treating the filler with
coupling agent to ensure better wettability of the filler.
Coupling agents provide good interfacial bond between the
filler and resin matrix. These may provide an intermediate
layer at the filler matrix interface. This layer may change
the pattern and reduce magnification of stress.”! In the
present study, an improvement in flexural strength was
noted with increasing the filler loading even without the use
of silane coupling. This could be attributed to the uniform
distribution of filler particles within the resin matrix.

Since aluminum oxide also possesses high hardness due
to the high ionic interatomic bonding, the possibility of
improvement in surface hardness through the incorporation
of alumina was also investigated. There was a significant

increase in the surface hardness of alumina incorporated
PMMA. This finding is in agreement with the previous
investigators, who have concluded that reinforcing dental
restorative resins and acrylic resin with ceramic particles
can produce some improvements in the surface hardness.
This increase in hardness may have been due to the inherent
characteristics of alumina. The most stable hexagonal alpha
phase of ALO, is the strongest and stiffest of the oxide
ceramics. Therefore, it is expected when Al O, particles
are dispersed in a matrix, they increase its hardness and
strength. [

The white color of alumina is not expected to adversely
affect the esthetic appearance of denture base resin;
however, the translucency was adversely affected as
concentration of alumina increased. The decrease in
translucency obtained in this study may be attributed to
differences in the optical properties of the alumina and
acrylic resin and its distributions within the resin matrix.
Hence, further studies are required to find out the optimum
concentration of alumina that would not adversely affect
the optical property of acrylic denture base resin.

Aluminum oxide particles used in this study were
microparticles rather than the highly expensive nanoparticles.
Furthermore, favorable mechanical and thermal properties
have been achieved with untreated alumina particles in
this study without additional procedure of silanization.
The study also has certain limitations. The results of the
study were limited to two concentrations of the alumina
(10 and 15 wt.%). Further research is needed to quantify
the optimum filler distribution in the polymer matrix.
Changes in only three properties (thermal conductivity,
flexural strength, and surface hardness) were evaluated in
this study. Elaborate research is needed to examine other
physical and mechanical properties. The effect of aging on
these reinforced denture base materials also needs to be
evaluated. As this was an 7 vifro study, a direct correlation
to the clinical situation could not be established. Long-term
clinical studies and studies based on patient satisfaction
also need to be conducted before prescribing alumina
incorporated PMMA for denture fabrication.

CONCLUSION

Within the limits of the study, the following conclusions

were drawn:

1. Incorporation of alumina significantly improved the
thermal conductivity, flexural strength, and surface
hardness of heat cure denture base resin

2. Magnitude of increase in these properties was
proportional to the concentration of alumina
incorporated.
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Abstract

Background: Brachial plexus block is one of the most common regional anesthetic techniques used for upper limb surgeries.
Various adjuvants have been tried for prolonging the duration of post-operative analgesia and also to enhance the quality of
block. We aimed to study the effects of the addition of potassium chloride to ropivacaine in supraclavicular brachial plexus
block compared to plain ropivacaine.

Materials and Methods: This prospective, randomized, double-blind, and controlled study includes 80 adult patients aged
between 20 and 60 years with ASA Grade | and Il scheduled for upper limb surgeries. These patients were randomly allocated
into two groups of 40 each. The patients in the group I/non-KCL group received 30 ml of 0.5 % ropivacaine along with 1 ml
normal saline (control group). Group II/KCL group received 30 ml of 0.5% ropivacaine along with 0.2 mmol (0.1 ml) of potassium
chloride (prepared by adding 0.1 ml of potassium chloride diluted with normal saline to make a volume of 1 ml) (study group).
The onset, duration of sensory and motor blockade, quality of sensory and motor blockade, and the duration of post-operative
analgesia were compared between both the groups.

Results: The onset of sensory and motor blockade was earlier in Group I/ study group when compared to plain ropivacaine
group/Group | and was statistically significant with a P < 0.05. The mean duration of sensory and motor blockade was prolonged
in Group Il with enhanced quality of analgesia compared to Group |I.

Conclusion: In our study, it concludes that the addition of potassium chloride as an adjuvant to ropivacaine had a significant
clinical advantage over plain ropivacaine on the onset, duration, quality of sensory and motor blockade, and post-operative
analgesia in supraclavicular brachial plexus block.

Key words: Adjuvants, Potassium chloride, Ropivacaine, Supraclavicular brachial plexus block

INTRODUCTION

pain which is an unpleasant sensory and emotional impact
that leads to actual or potential tissue damage.'"” The gate
theory of pain was invented by Melzack and Wall in 1965.P!
Halsted, first performed the brachial plexus nerve block

Peripheral nerve blocks have become a well-accepted
component of regional anesthetic techniques, especially
for upper limb surgeries over the past decade to abolish
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using a cocaine solution.! It has its potential advantages
over general anesthesia with rare complications when
correct technique and reasonable precautions like the use
of ultrasound are exercised.P* Previously used amino-ester
local anesthetics lost their importance because of their
short duration of action in addition to associated allergic

reactions and systemic toxicity. There are continuous efforts
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to prolong the duration of brachial plexus blockade beyond
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the duration of local anesthetics and to overcome these
drawbacks. These strategies include placement of indwelling
perineural catheters to allow prolonged continuous infusion
(or) the co-administration of adjuvants such as sodium
bicarbonate,l"! potassium chloride,l" vasoconstrictors, !
opioids, the addition of enzymes,” enhancing blockade
by pain and muscular exercise,'”! warming up of local
anesthetic solutions,'!l -2 agonists like clonidine,!"
dexmedetomidine,™ midazolam, and dexamethasone!'l
with varying degree of success. It is widely believed that
the addition of potassium chloride improves the quality
and duration of peripheral nerve block over when the local
anesthetic was used alone. Various studies were done using
potassium chloride as an adjuvant with 0.5% bupivacaine.
Ropivacaine a commonly used amide local anesthetic is a
first single enantiomer specific compound with reduced
cardiotoxicity and neurotoxicity. However, post-operative
pain relief and delayed onset of action is an issue. Hence, we
aimed to compare the effects of adding potassium chloride
to 0.5% ropivacaine to accentuate early-onset and prolong
the duration of sensory and motor blockade following
supraclavicular brachial plexus block in a group of patients
undergoing upper limb surgeries.

MATERIALS AND METHODS

This prospective randomized and double-blind study was
conducted in the orthopedic operation theater, Govt.
General Hospital, Kakinada attached to Rangaraya Medical
College between January 2019 and September 2019. After
obtaining Institutional Ethical Committee approval and
informed written consent. Eighty adult patients belonging
to ASA Grade I and 11, of both sexes, aged between 20
years and 60 years were taken up for the study.

Inclusion Criteria

The following criteria were included in the study.
1. Adult patients between 20 and 60 years of age
2. Patents belonging to ASA Grade I and 11

3. Elective surgeries on the upper limb.

Exclusion Criteria

The following criteria were excluded from the study.

1. Refusal by patient

2. History of bleeding disorders or patients on
anticoagulant therapy

3. History of active neurological, cardiac, respiratory, and
renal diseases

4. Burns/local infection

5. Hyperkalemia, severe kidney or liver dysfunction, and
respiratory disease

6. Known allergy to local anesthetic drugs

7. Pregnancy

8. Nerve injury

9. Peripheral neuropathy
10. Patient with ASA Grade 111 and IV
11. Weight <50 kg or >100 kg,

The patients satisfying the above criteria are subjected to
the study and are randomly assigned into two groups of
40 each by computer-generated random numbers.

Group I/non- Patients received 30 ml of 0.5 % ropivacaine along

KCL group  with 1 ml of normal saline (control group)

Group II/KCL Patients received 30 ml of 0.5% ropivacaine along

group with 1 ml of 0.2 mmol (0.1ml) of potassium chloride
(prepared by adding 0.1 ml of potassium chloride
diluted with normal saline to make a volume of 1 ml)
(study group)

The study drug was prepared by an anesthetist who is not
involved in the study. Being a double-blinded study, the
anesthesiologist performing the procedure and the observer
collecting the data were blinded to the drug administered.
A pre-anesthetic evaluation was done for every patient and
the procedure was explained along with visual analog scale
(VAS) 0-10 and informed written consent was obtained
preoperatively. All the necessary investigations were done.

Patients were shifted to the operation theatre and all the
standard monitors such as non-invasive blood pressure,
pulse oximeter, and electrocardiography monitors were
connected. Baseline parameters such as oxygen saturation
(SpO2), heart rate, and non-invasive blood pressure were
recorded. Intravenous line secured limb and intravenous
fluid started. All the patients were premedicated with
injection midazolam 1 mg intravenously. After placing the
patient in the supine position with face turned toward the
contralateral shoulder, under aseptic precautions and the
ultrasound guidance, using a high-frequency linear probe
in optimum short-axis view, brachial plexus is identified, as
round or oval hypoechoic structures (a bunch of grapes)
lying posterolateral to the subclavian artery. Brachial plexus
block was given by the supraclavicular approach. Neural
localization was achieved by a nerve stimulator (with a
current of 0.5 mA and a frequency of 2 Hz ) connected
to 22 G, 50 mm insulated short bevel needle (Stimuplex®
HNSII, B Braun) after local infiltration with lighocaine
2%. The endpoint taken is the hand twitches elicited at
the current of 0.5 mA. After negative aspiration, 31 ml of
the drug with and without adjuvants was injected. Patients
were monitored closely after completion of the local
anesthetic injections. The onset, duration of sensory and
motor blockade, quality of sensory and motor blockade,
and the duration of post-operative analgesia were noted.
Block is considered to have failed if sensory anesthesia
was not achieved within 30 min, general anesthesia is
given subsequently to those patients, and those patients
are excluded from the study.
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Vital parameters such as non-invasive blood pressure, pulse
rate, and oxygen saturation were observed every 5 min
for the first 30 min and thereafter every 15 min until the
completion of surgery. The duration of surgery was noted.
The time of injection was considered as 0 min. In the two
groups, the following parameters were noted.

The Onset and Duration of Sensory and Motor Blockade
Onset of sensory block was taken as the time from injection
of a local anesthetic to time of loss of pain on pinprick
duration of sensory blockade was the time from the onset
of loss of pain on pinprick to the reappearance of pain to
pinprick and was checked every 3 min until the onset of
loss of sensation after injection and thereafter every 30 min
until the regain of sensation. The onset of motor block
was taken as the time from injection of a local anesthetic
to time of complete loss of movement duration of motor
blockade was the time from the onset of paresis to the
reappearance of motor movements and was checked every
3 min until the loss of movements and thereafter every
30 min until the regain of movements.

Sensory block was Motor block was graded by (limb

assessed by (pinprick) movement)

Grade Grade

0- No pain 5 - Normal movement of upper limb
1 - Mild pain-grimace 4 - Movement against resistance

2 - Moderate pain- 3 - Movement against gravity

withdrawal, and
3 - Severe pain-screams. 2 - Movement along with gravity but not
against resistance
1- Flickering movement and
0- No movement

The quality of sensory and motor block and the consumption
of supplements after the block was graded as (1) complete
sensory and motor blockade where supplements were not
used, (2) partial sensory and motor blockade with some
sparing that required supplemental drugs like opioids to
continue surgery, and (3) total failure of sensory or motor
blockade wherein surgery was done under general anesthesia.

Quality of Sensory Blockade

e  Grade 0 — no analgesia

e Grade 1 — analgesia with dermatomal sparing
e Grade 2 — complete analgesia.

Quality of Motor Blockade

e Grade 0 — no movement

e Grade 1 — flickering movement of upper limbs

e  Grade 2 — movement along with gravity, but not against
resistance

e Grade 3 — movement against gravity.

Grades 3, 2, 1 were partial blocks, Grade 0 — no movement,
L.e., complete motor paralysis.

Duration of Analgesia

The time between the brachial block and the first request for
rescue analgesia is considered as duration of Analgesia. The
duration of analgesia was noted according to 0—10 VAS for
pain which was assessed every 1 h after shifting the patient
to the post-operative ward. Rescue analgesia was given
in the form of injection diclofenac sodium (1.5 mg/kg)
intramuscularly when VAS >4. Patients were watched
for bradycardia, convulsions, restlessness, disorientation,
drowsiness, nausea, vomiting, and any other complications.

The sample size was calculated based on the primary
outcome taken as the mean duration of analgesia with a
mean difference of 4 h between the groups (observed from
prior pilot observations) to detect a clinically significant
variation of >25% between the groups using 5% alpha
error (two-sided) and power of study being 80%; the
sample size was calculated to be 37 per group (using power
analysis and sample size software.com). Hence, 40 subjects
were recruited in each group to compensate for dropouts.

Statistical Analysis

The collected data were subjected to statistical analysis
using GraphPad.com software. Data were communicated
as mean, standard deviation, and/or ratio or absolute
numbers (%) and compared using Student’s ~test, Fisher’s
exact test, and Chi-square test. P < 0.05 was considered
statistically significant.

RESULTS

The present study includes 80, adult consented patients
aged between 20 and 60 years, allocated into two groups
of 40 each. Group I/non-KCL group received 30 ml of
0.5 % ropivacaine along with 1 ml normal saline (control
group). Group II/KCL group received 30 ml of 0.5%
ropivacaine along with 0.2 mmol (0.1 ml) of potassium
chloride (prepatred by adding 0.1 ml of potassium chloride
diluted with normal saline to make a volume of 1 ml) (study

Table 1: Demographic data of the patients

Parameters Group | Group I P value
MeanStd. MeanStd.
deviation deviation
n=40 n=40
Age in years 34.79+£11.30 36.06+10.41 0.602
Weight in kg 64.71+8.48 66.15+7.97 0.436
Gender (%)
Male 33 35 0.755*
Female 7 5
ASA I/ 28/12 31/09 0.612*
Duration of 108.42+19.56 112.04+22.35 0.443

surgery (min)

Data expressed as mean (SD) or ratio or absolute numbers, Student's t-test,
*Chi-square test/Fisher’s exact test
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group) scheduled for elective upper limb surgeries under
the supraclavicular approach of brachial plexus block. All
the patients completed the study successtully.

Demographic data in terms of age, gender, body weight,
ASA physical status, and duration of surgery were
comparable between the two groups with no statistically
significant difference between the two groups [Table 1].

The mean onset time of sensory and motor blockade was
earlier in Group 11/ KCL group which was 9.72£2.07 min
and 16.85+5.91, respectively, when compared to Group 1/
non-KCL group having a mean onset time of 12.04+3.92
min and 21.47£6.48 which was statistically significant with
a P < 0.05 [Table 2] [Figure 1].

The mean duration of sensory and motor blockade in
Group 11/ KCL group was significantly prolonged with a
mean duration of 469.17128.07 min, and 421.57+20.07
min, respectively, when compared to Group I/non-KCL
group having a sensory duration of 216.52%17.13 min and
motor duration of 228.40+18.61 min which was statistically
highly significant with a P < 0.001 [Table 2] [Figure 2].

The quality of sensory and motor block was higher in
Group II/KCL than Group I/non-KCL group with a
statistically significant, P < 0.05 [Table 3, Figures 3 and 4].

The number of supplements used in Group II/KCL
was less when compared to Group I/non-KCL group.
Supplements were used by 04 (10%) patients in Group 11,
whereas 14 (35%) members used supplements in Group
I/non-KCL group [Table 4].

The mean duration of analgesia was prolonged in Group
II/KCL group (517.04£28.80 min) when compared to
Group I/non-KCL group (246.92£19.14 min) which was
considered as statistically highly significant with a P < 0.001
[Table 5 and Figure 5]. Throughout the study, no side
effects were observed.

DISCUSSION

Brachial plexus blockade provides the ideal operating
conditions for the surgeon with good analgesia and
complete muscular relaxation and sympathetic block
which reduces post-operative vasospasm, pain, and edema.
There are continuous efforts to prolong the duration
of the Brachial plexus blockade beyond the duration
of local anesthetics. Different local anesthetics alone
or in combination with numerous adjuvants have been
tried for a long time to prolong the duration of post-
operative analgesia. Bupivacaine is a widely used regional
anesthetic,'¥ which, like all amide anesthetics, is well known

Table 2: Comparison of outcome parameters

Parameters Group | Group Il P value
Mean#Std. Mean#Std.
deviation deviation
n=40 n=40
The onset of sensory 12.04+3.92 9.72+2.07 P=0.001
blockade (minutes)
The onset of motor 21.4746.48 16.85+5.91 P=0.001

blockade (minutes)
Duration sensory
blockade (minutes)
Duration motor
blockade (minutes)

216.52£17.13 469.17+£28.07 P=0.0001**

228.40+£18.61 421.57+20.07 P=0.0001**

Data expressed as mean (SD) or ratio or absolute numbers, Student’s t-test,
**Highly significant, P<0.001 significant

Table 3: Quality of sensory and motor blockade

Parameters Group | Group Il P value
Mean*Std. Mean*Std.
deviation deviation
n=40 n=40
Sensory blockade 1.871+0.338 2.00+0.00 P=0.018
Motor blockade 0.55+0.845 0.225+0.588 P=0.04

Data expressed as mean (SD) or ratio or absolute numbers, Student’s t-test, P<o.05
significant
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Table 4: Supplement used

Parameters Group | Group I
Mean*Std. deviation Mean*Std. deviation
n=40 (%) n=40 (%)
Not used 26 (65) 36 (90)
Used 14 (35) 4 (10)

Data expressed as a ratio or absolute numbers

M Grade 0- no analgesia
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Figure 3: Quality of sensory block
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Figure 5: Mean duration of analgesia

for its cardiotoxicity when used in high concentration or
with accidental intravascular administration. Ropivacaine,
alocal amide anesthetic is a first single enantiomer specific
compound with reduced cardiotoxicity and neurotoxicity
with a rapid recovery of motor function.

Potassium salt, as an adjuvant to local anesthetic, has been
gaining popularity recently. Movement of ions through
the nerve membrane is considered as one of the main
steps in the process of excitation and propagation of
nerve stimuli. A nerve impulse can be effectively blocked
by the accumulation of ions outside the neuron. Thus,
the administration of exogenous potassium chloride will

reinforce and prolong the blockade produced by ropivacaine.
It is widely believed that potassium chloride improves the
quality and duration of peripheral nerve block over local
anesthetic when used alone. It also improves the quality of
recovery after surgery by providing an extended period of
analgesia when compared with local anesthetic alone.

Ropivacaine is a long-acting local anesthetic structurally
related to bupivacaine with all the assets of bupivacaine
and without cardiotoxicity."! Hence, ropivacaine has been
selected as the regional anesthetic of choice in our study
for its improved quality of block and reduced potential
toxicity wide margin of safety."”

Yasuda e a/!" used a nerve stimulator and an insulated
needle for supraclavicular brachial plexus block with a
success rate of 98% of patients. For a similar reason, we
used peripheral nerve stimulators through a supraclavicular
approach to brachial plexus block in our study.

In our study, the mean onset time of sensory and motor
blockade was eatlier in Group II/KCL group when
compared to Group I/non-KCL group with a statistically
highly significant, P < 0.001. Our findings are inconsistent
with the findings of Shivani ¢z a/.'” except that they used
0.375% bupivacaine instead of ropivacaine in their study.

Shobana and Chandrasekaran!” study showed the addition
of potassium chloride as an adjuvant to bupivacaine
shortens the onset time of sensory block significantly. The
result of our study is similar to their study which showed
the addition of potassium chloride as an adjuvant to local
anesthetic ropivacaine hastens the onset time of sensory
block significantly.

Kumar et /" in his comparative study between
bupivacaine and bupivacaine plus potassium chloride for
brachial plexus block, demonstrated that 0.2 mmol of
potassium chloride used as adjuvant prolonged the mean
duration of sensory and motor blockade significantly.
Our study also the mean duration of sensory and motor
blockade was increased with 0.2 mmol of potassium
chloride used as an adjuvant.

The quality of sensory and motor blockade was significantly
improved in the potassium chloride group in our study.
Shreedhar ez a/?" in their study on the effect of potassium
chloride as a local anesthetic adjuvant for supraclavicular
brachial plexus block for upper limb surgeries also
proclaimed the addition of potassium chloride as an
adjuvant improves operating quality.

The mean duration of analgesia was significantly prolonged
in our study by the addition of 0.2 mmol of potassium
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Table 5: Comparison of outcome parameters

Parameters Group | Group I P value
MeanStd. Mean*Std.
deviation deviation
n=50 n=50
Postoperative 246.92+19.14  517.04+28.80  P=0.0001**

analgesia (minutes)

Data expressed as mean (SD) or ratio or absolute numbers, Student’s t-test,
**Highly significant, P<o.001 significant

chloride to the local anesthetic. Our result is similar to the
study of Solanki e a/,” wherein the duration of post-
operative analgesia is significantly prolonged by the addition
of 0.2 mmol of potassium chloride.

CONCLUSION

In our study, it concludes that the addition of potassium
chloride to ropivacaine quickened the onset time,
prolonged the duration, and enhanced the quality of
sensory and motor block compared to plain ropivacaine
in supraclavicular brachial plexus block for upper limb
surgeries.
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Abstract

Introduction: Epilepsy is one of the most common neurological disorders. Recurrent episodes of seizures put patients at a
higher risk of suffering orofacial injuries. The anti-epileptic drugs (AEDs) used to control seizures have been found to cause
many adverse effects in the oral cavity.

Objective: The objective of the study was to assess the role of AEDs on dental health and frequency of seizure related head
and intra-oral traumatic injuries.

Study Design/Materials and Methods: A comparative study was conducted between epileptic children and a control
group which was formed from non-epileptic patients. The two groups were compared with regard to side effects of AEDs
and orodental injuries. For statistical analysis, Pearson’s Chi-square test was used to evaluate the correlation between
the two groups.

Results: The common oral side effects of AED drugs seen were xerostomia, gingivitis, gingival hyperplasia, and glossitis.
The epilepsy patients significantly showed more AED side effects as well as more trauma. The most common intra-
oral injuries seen in epilepsy group were lips/cheek bite 28.7%, tongue injuries 33%, tooth cracked 37%, and tooth
fracture 25.3%. Some children witnessed temporomandibular joint injuries, nose fractures, eye socket trauma, and even
skull crack.

Conclusion: Epileptic children under medication had poor oral hygiene and an increased risk of gingival enlargement. Traumatic
injuries to face and teeth are more common in patients with epilepsy. It is essential that dentists should be well versed with
the side effects related to all AEDs, particularly belonging to the newer generation. It is necessary to provide prophylactic
management to prevent oral trauma.

Key words: Anti-epileptic drugs, Epilepsy, Gingival hyperplasia, Oral trauma, Seizures

INTRODUCTION

Month of Submission : 03-2020 The overall prevalence of epilepsy in general population

Month of Peer Review : 04-2020 is 0.9%. Epilepsy is a chronic disorder of brain with

Month of Acceptance : 05-2020 unpredictably recurring seizures. According to International

) Month of Publishing : 05-2020 League Against Epilepsy, epilepsy is diagnosed when a
wwiss-sncom person has two or more unprovoked seizures.! A seizure is
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classified as “partial” when the electric discharge causing it
occurs in a specific area of the brain or “generalized” when
the discharge affects the entire brain cortex. When there is
loss of awareness, seizures are termed complex [Table 1].
The classification of epilepsy is similar. Epilepsy can be
partial or generalized. When the specific etiology is not
known for certain, these cases are defined as idiopathic or
primary epilepsy. When the etiology of seizures is known,
the condition is known as secondary or acquired epilepsy.*”!

The first episode of seizure usually requires the need for
diagnosis. The physician must rule out whether the seizure
is in fact a real seizure or some other condition. The
other conditions included in the differential diagnosis are
syncope, migraine headaches, strokes, or transient ischemic
attacks and non-epileptic events (or pseudoseizures),
seen in association with such psychiatric conditions as
conversion disorder, anxiety, and depression. There are
three primary steps in the diagnosis of epilepsy: Health
history taking, neurological examination, and laboratory

Table 1: Simplified version of the classification
of seizures according to the International League
Against Epilepsy!"

Partial seizures

Simple partial seizures (awareness not impaired)

« with minor signs (focal motor, versive, phonatory)

« with somatosensory or special-sensory symptoms
(somatosensory, visual, auditory, olfactory, gustatory)

+ with autonomic symptoms

« with psychic symptoms (déja vu, illusions,
hallucinations)

Complex partial seizures

« with simple partial onset followed by impairment of
awareness

« with impairment of awareness at onset

Partial seizures evolving to secondarily generalized

seizures

« simple partial seizures evolving to generalized seizures

» complex partial seizures evolving to generalized
seizures

« simple partial seizures evolving to complex partial and
then to generalized seizures

Generalized seizures

Absence seizures
Myoclonic seizures
Clonic seizures

Tonic seizures
Tonic-clonic seizures
Atonic seizures

Unclassified seizures

testing. Depending on the history and examination
findings, laboratory work may be ordered. This may
include blood tests and special diagnostic tests such as
electroencephalogram, computed tomography, magnetic
resonance imaging, positron emission tomography, neuro
sonography, and lumber puncture.”’

The main treatment options for epileptic patients are anti-
epileptic drugs (AEDs), surgical treatments or vagus nerve
stimulation. The type and severity of the disorder decides
the treatment option to be chosen. If the seizures cannot
be controlled by the medications, surgical interventions
are considered.’! However, despite successful surgical
treatments, most patients remain on AEDs. More than 15
AEDs have been approved for the epileptic treatment by
America and Europe.!

Earlier, a single AED was administered to manage the
disorder but today, a combined regimen is being used to
ensure better results. The classical AEDs include phenytoin
(PHT), phenobarbital (Pb), sodium valproate (VPA),
carbamazepine (CBZ), ethosuximide, and the diazepam
family.

Most of the literature stresses on the AEDs and its effects
on tooth supporting structures. The epileptic patients
often become dental patients, as these patients are more
prone to oral health problems. The reasons for that are
particularly xerostomia, and gingival hyperplasia related
to AEDs (PHT, Pb, and CBZ) administration. These
drugs alter the metabolism and increase the removal of
Vitamin D from the body, contributing to osteopenia and
osteomalacia, which predispose individuals to teeth and
adjacent soft-tissue injuries.”® Current recommendations
for the pharmacological antiepileptic treatment in Poland
do not include the use of PHT as a drug of choice.” A
different situation is in India, the United States, and the
United Kingdom where it is usually recommended.!'**

Children who experience seizures are prone to traumatic
injuries within the facial skeleton.”' Hence, the study
was carried out to evaluate the oral side effects of AEDs,
the seizure related injuries of the oral cavity and also, the

associated dental treatment needs.!'”?l

MATERIALS AND METHODS

A cross-sectional comparative study was carried out on
600 consecutive epileptic patients visiting the outpatient
department of the Department of Pedodontics and
Preventive Dentistry of a tertiary care, Government
Medical College in Jammu city from March 2019 to
February 2020.
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Inclusion Criteria

Children aged (5-14 years) diagnosed with epilepsy
according to the definition of epilepsy given by the
Commission on Epidemiology and Prognosis, International
League Against Epilepsy and were under anti-epileptic
medication for at least 1 year (as per patients’ case records)
before the day of dental examination.

Exclusion Criteria

The following patients were excluded from the study:

Patients who

1. Were currently not taking any medication

2. Had started the medication less than a year

3. Had only febrile seizures or only neonatal seizures

4. Were on other medications known to cause gingival
overgrowth.

A comparative study was conducted between 300 epileptic
children and a control group of 300 which was formed
from non-epileptic patients.

The oral examination was carried out by a single dentist
(8.8.Y) to limit intra-examiner variability. The oral
examination was carried out to assess the various oral side
effects of AEDs and oro-dental traumatic injuries. The
oral side effects included xerostomia, gingival hypoplasia,
gingivitis, and glossitis. The intra-oral traumatic injuries
which were taken into consideration were lip, cheek and
tongue injuries, tooth fracture, temporomandibular joint
(TM)) injuries, nose fracture, eye — socket trauma, and
skull crack.

The two groups were compared with regard to side
effects of AEDs and oro-dental injuries. For statistical
analysis, Pearson’s Chi-square test was used to evaluate the
correlation between the two groups.

Informed and written consent was taken from parents/
guardians in English/local language (Urdu) before the
examination.

RESULTS

The cause of epilepsy in most of the patients with
epilepsy in the present study was unknown. The AEDs
assessed were PHT, CBZ, Pb, and VPA. Mono AED
drug therapy was mostly prescribed by the physicians, a
tew were on dual therapy [Figure 1]. Rarely three or four
drug regimen was prescribed.

The common oral side effects of AED drugs seen were
xerostomia, gingivitis, gingival hypoplasia, and glossitis

[Table 2.

AED Drug Regimen

Four Drugs
18%

B Mono Therapy
® Dual Therapy

® Three drugs

Four Drugs

Figure 1: AED drug regimen used by patients

Table 2: Oral side effects seen in epileptic children
on AED

Oral side effect of AED n %
Gingivitis 115 38.3
Gingival hyperplasia 99 33
Xerostomia 138 46
Glossitis 83 26.7

AED: Anti-epileptic drugs

Statistical Analysis

Chi-square

The Chi-square statistic is used to show whether or not
there is a relationship between two variables.

This is the Chi-square equation:
2 _ v (O, — Ei)z

Here,

y*=the Chi-square statistic

O =the observed frequency

E =the expected frequency

/=the number of the cell (cell 1, cell 2, etc.)
x* value = 111.67 with degree of freedom=7.

Looking at our Chi-square table, we see that the critical
Chi-square value for 7 degrees of freedom at the 0.001
probability level is 24.322. Since our calculated Chi-square
value is greater than the critical Chi-square value, our results
are significant at the 0.001 probability level.

We can also see that our results are also significant at the
0.01 as well as 0.05 probability levels. Therefore, there is
a statistically significant relationship between traumatic
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injuries between epileptic and non-epileptic patients using
either 0.001 or 0.01 as our standard.

Pearson’s correlation

The Pearson’s correlation for traumatic injuries between
epileptic and non-epileptic patients observed is 0.29
[Table 3]. The correlation between any two variables using
Pearson’s correlation will always be between —1 and +1.

The equation for Pearson’s r is as follows:

- ZW_N@
JE =N S - N

This equation requires us to first calculate the sum of the
product of all our data pairs, the means of both variables,
and the sum of the squared values of both variables.

The value observed for our date is 0.29 which is very low.
This indicates inadequate correlation for the traumatic
injuries between epileptic and non-epileptic patients.

Hence, we can infer from both Pearson Chi-square test and
correlation test that the traumatic injuries between epileptic
and non-epileptic patients are highly independent of each
other [Figure 2].

DISCUSSION

Most of the epileptic patients can be treated successfully
with AEDs [Table 4]. Rarely, neurosurgery or vagus nerve
stimulation is needed.”"*? The later therapy options depend
on the severity and type of epilepsy. In Europe and North
America, more than 15 AEDs have been given approval for
the management of epilepsy.™ To control their seizures
polydrug therapy is often indicated: =50%, attain control
with one drug therapy; two drugs are required only in
10% cases, whereas 5% epileptic patients respond to
three or four combinations of drug,” The quality of life
of epileptic children gets affected due to deterioration in
their oral health along with systemic and social problems.

The study done by Lundstrém e# a/. demonstrated that
children and adolescents who took PHT develop larger
number of gingival units with increase in depth of probing
than individuals given CBZ during comparable period.™!
Findings in our study support previous reports that gingival
enlargement seen in children on PHT medication is linked
with the deposition of plaque in dentogingival areas with
simultaneous inflammation of gingiva.”**’' Non-modifiable
factors such as genetic factor, age, and sex can predict
individual’s inherent risks for gingival hyperplasia.**

Table 3: Traumatic injuries in epileptic and
non-epileptic patients

Traumatic injuries

Injuries Epileptic patients Non-epileptic patients
n (%) n (%) Total
Lip or cheek bite 86 28.7 94 31.3 180
Tongue injuries 99 33 6 2 105
Tooth crack 111 37 42 14 153
Tooth fracture 76 25.3 124 41.3 200
Nose fracture 69 23 12 4 81
TMJ injuries 71 23.7 75 25 146
Eye socket trauma 49 16.3 5 1.7 54
Skull crack 32 10.7 3 1 35
Total 593 361 954

TMJ: Temporomandibular joint

Table 4: AED drug regimen consumed by patients

AED drug regimen n %
Mono therapy 64 21.3
Dual therapy 103 34.3
Three drugs 79 26.3
Four drugs 54 18

AED: Anti-epileptic drugs

Oral Side Effect of AED
=No. of patients
138
115
99
83
Gingivitis Gingival Xerostomia Glositis
Hyperplasia

Figure 2: Oral side effects seen in epileptic children on AEDs

Gingival hyperplasia is characterized by the overgrowth
of gingival subepithelial connective tissue and epithelium
that develops about 1-3 months after the start of PHT
treatment. This tissue enlargement typically begins at
the interdental papilla and encroaches on the crowns of
all teeth. Gingival overgrowth is not painful; however,
gingival tissues that are traumatized during mastication,
for example, may become tender. Growth hormone (GH)
also creates conditions that allow plaque to accumulate
easily, which increases bleeding in the dental sulcus and
interdental papillary tissues. These factors make it much
more difficult for patients to practice proper oral hygiene,
resulting in the deterioration of their oral health. If left
untreated, GH can shift the patient’s dentition or cover the
entire crown of the affected teeth.*")

After numerous studies of the incidence of gingival
hyperplasia in different populations treated with PHT,P"I
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it is widely accepted that patients treated with PHT may
experience gingival hyperplasia.

It is generally accepted that AEDs have side effects that
diminish the patient’s oral health; however, when the
drugs are used short-term, such effects can be reversed,
once treatment has ceased.’ For patients taking AEDs
for prolonged periods of time, good oral hygiene may
be crucial to their ability to control the severity of GH.
The role of the oral health-care professionals is critical
in reducing the severity and extent of GH in patients on
short-term or prolonged AED therapy. Patients need to
attend educational sessions and prevention programs to
motivate them to use proper oral hygiene, in addition to
their regular visits to the dentist or dental hygienist. Such
action should considerably diminish the side effects of
AEDs therapy, such as GH.

The newer AEDs produce oral manifestations only
infrequently. Xerostomia and stomatitis have been reported
rarely as side effects of CBZ,P" and rash that may involve
the oral cavity has been associated with lamotrigine and can
be exacerbated by the concomitant use of valproic acid.

Valproic acid can cause direct bone marrow suppression,
which can impair wound healing and increase post-
operative bleeding and infections. Decreased platelet count
is the most common and best-recognized hematologic
effect of valproic acid; the incidence varies from 5% to
40%. Clinically, significant bleeding is uncommon because

the thrombocytopenia is usually not severe. For elective
surgery, laboratory evaluation — including bleeding time,
fibrinogen level, prothrombin time, partial thromboplastin
time, and von Willebrand factor level — is needed to assess
the risk of peri- and post-operative bleeding,. Bleeding as a
potential side effect should be discussed with patients and
their families in preparation for surgery.”

A number of drugs prescribed by dentists can jeopardize
seizure control because they interact with AEDs. For
instance, metronidazole, antifungal agents (such as
fluconazole), and antibiotics (such as erythromycin) may
interfere with the metabolism of certain AEDs.*]

The co-administration of fluconazole and PHT is
associated with a clinically significant increase in PHT
plasma concentration, and the dose of the latter may require
adjustment to maintain safe therapeutic concentrations.
Other anticonvulsants, such as vigabatrin, lamotrigine,
levetiracetam, oxcarbazepine and gabapentin, are unlikely
to interact with fluconazole.

Clarithromycin increases the plasma concentration of CBZ,
and co-administration of these drugs should be monitored
very carefully to avoid CBZ toxicity.[*!

Valproic acid may be displaced from plasma proteins and
metabolic pathways may be inhibited by high doses of
aspirin; this interaction will free serum VPA concentrations
resulting in subsequent toxicity.1*”
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Figure 3: Traumatic injuries in epileptic and non-epileptic patients
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The results showed that the patients with epilepsy were
significantly more susceptible to facial and dental injuries than
were the controls [Figure 3. This has been reported by several
other authors, including Martin, who stated that epileptic
attacks can put patients at risk of suffering orofacial trauma.

According to Aragon and Burneo, the most common types
of injuries that follow seizures are head trauma, fractures,
and dental trauma.

The main aim of the scientists, as have been shown in a few
publications, is focused on prevention of traumatic injuries
in patients with epilepsy.’ Many methods are invented for
the prevention of intraoral injuries. Individually designed
intraoral mouth guards, similar to those used by athletes,
may be a great solution.

Individual, flexible intraoral mouth guards used during
different sport disciplines, not only contact and extreme
ones, provide excellent retention, stabilization, and
high capacity to absorb energy, thus preventing trauma
and reducing potential of the energy transferred to the
temporomandibular joint or the base of the skull. They are
made of a biocompatible material of proper thickness (3—5
mm). Most of the athletes, who use them, do not report
their negative impact on speech or breathing.!

CONCLUSION

Traumatic injuries to face and teeth are more common in
patients with epilepsy. It is essential that dentists should
be well versed with the side effects related to all AEDs,
particularly belonging to the newer generation.

Epileptic patients have severely inadequate mouth hygiene,
oral health, and dental conditions. This is explained by
the fact that these patients receive insufficient dental
care because they spend only a short time in the dentist’s
chair due to the risk of seizure. Furthermore, their dental
condition is worsened by injuries and damage caused to
both hard and soft tissues in the maxilla-facial region during
seizures. Therefore, protective measures such as the use
of chlorhexidine and fluoride, education regarding oral
hygiene, regular dental check-ups, and educating children
to avoid sugary foods and drinks are crucially important.

Due to high frequency of dental trauma in epileptic patients,
it is necessary to implement prophylactic management
to prevent hard and soft tissues injuries. It seems that
custom- made mouth guards in patients anticipating an
epileptic seizure can be a good standard manner to prevent
trauma. It is also necessary to pay special attention to the
expansion and improvement of dental care concerning
epileptic patients.

People with epilepsy can be safely treated in a general
dental practice. A thorough medical history should be
taken and updated at each visit. Seizure history must be
taken into account when planning treatment. Dentists
with a comprehension of seizure disorders can provide an
invaluable service to their patients, providing not only oral
health but also maintaining and promoting the systemic
health of these patients.
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