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Origin of WHO :

The International sanitary conferences originally held on 23 June, 1851 was the first
predecessor of the WHO. A series of 14 conferences from 1851 to 1938 of international
sanitary conferences worked to combat many diseases chief among of them are cholera, yel-
low fever and the bubonic plague. In 1892 the international sanitary conference dealt with
cholera and in 1897 the convention for plague was signed. As a result of successes of the  Dr Golokbihari Ma ji
conferences, the Pan American Sanitary Bureu and the office International d’Hygiene Publique MS (Ortho)
were soon founded in 1902 and 1907 respectively. When the League of Nations was formed Hony Editor, Journal of IMA (JIMA)
in 1920, they established the Health organisation of the league of Nations. After world war 11 Y :
the united Nations absorved all the other Health organisations to form the WHO.

The use of the “World” rather than “International” emphasized the truly global nature of what the organisation was seeking to achieve.
The constitution of the world Health Organisation was signed by all 51 countries of the united Nations and by 10 other countries on 22nd
July 1946. It thus became the first specialised agency of the United Nations to Which every member subscribed. Its constitution formally
came into force on the first world Health day on 7th April 1948, when it was ratified by the 26 member state.

Over all Focus :

The WHO’s constitution states that its objective is the attainment by all people of the highest possible level health.

The WHO fulfills the objective through its functions as defined in its Constitution.

(a) To act as the directing and coorditinating authority on international health work. (b) To establish and maintain effective collabora-
tion with the United Nations, specialized agencies, government health administrations, professional groups and such other organisations
as may be deemed appropiate. () To assist Government, upon request, in strengthening health services. (d) To furnish appropriate techni-
cal assistance and, in emrgencies, necessary aid upon the request and acceptance of the Governments. (e) To provide or asist in providing,
upon the request by United Nations, health services and facilities to special groups, such as the peoples of trust territories. (f) To establish
and maintain such administrative and technical services as may be required, including epidemiological and statistical services. (g) To
stimulate and advance work to eradicate epidemic, endemic and other diseases. (h) To promote, in co-operation with other agencies when
necessary, the improvement of nutrition, housing sanitation, recreation, economic or working conditions and other aspects of enviornmental
hygiene. (i) To promote cooperation among scientific and professional groups which contribute to the advancement of health. (j) To
propose conventions, agreements and regulations and make recommendations with respect to international health matters and to perform.
Membership :

As 0f2016, the WHO has 194 member states. A State becomes a full member of WHO by ratifying the treaty, known as the constitution
of World Health Organisation. There are also some associate members like Puetro Rico and Tokelou. Several countries have been granted
observer status like Palestine.

The Executive Board is composed of members technically qualified in health and gives effect to decision and policies at Health
Assembly. WHO has official relations with International committee of the Red Cross, Intemational Fedaration of Red Cross and Red
Crescent societies.

World Health Assembly (WHA) is the legislative and supreme body of WHO, based on Geneva. It meets in May to appoint the
Director General every five years. The assembly elects 34 members technically qualified in the field of health to the Executive Board for
three year terms.

Head Office : Geneva, Swizerland

Regional Office :

Africa — Brazzauiles, Republic of Congo. Western Pacific — Manila, Philippines. Eastern Mediterranean — Cairo, Egypt.

South East Asia — New Delhi, India. Europe— Copenhagen, Denmark. Americas — Washington D.C,, U.S.A.

The constitution of world Health Organisation had been signed by 61 countries on 22nd July, 1946, with first meeting world Heaslth
Assembly finishing on 22nd July 1946. It incorporate the official International d’hygiene Publique and the League of Nations Health
organisation. Since its establishment, it had played a leading role in the eradication of small pox. Its current priorities include communi-
cable disease, in particular HIV / AIDS, malaria, & tuberculosis. In each year since the inception of the world Health day in 1950, 7th April
WHO select a Theme for public awareness in support of human right for heaith.

It will not be unwise to name some of the theme of WHO year wise :

1994 - Global Polio Eradication. = 1997 — Emerging infectious diseases. 1998 — Safe motherhood.

2004 — Road Safety. 2009 — Save lives, make hospitals safe in emergencies.

2011 -~ Antimicrobial resistance : no action today and no cure tomorrow.

2014 — Vector bourne disease : small bite big threats.

2015 — Food safety. 2016 - Halt the rise, beat diabetes. 2017 — Depression : let’s talk.

2018 & 2019 — Universal Health Coverage : everyone everywhere.

The world health Day in held to mark WHO’s founding, and is seen as an opportunity by the organisation to draw world wide attention
to a subject of major importance to global health each year. The WHO organizes international, regional and local events on the Day related
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to a particular Theme. WORLD Health Day in acknowledge by
various governments and non governmental organisations with in-
terest in public issues. WHO also organize activities and highlight
their support in media reports, such as global Health Council.

World Health Day is one of eight official global health conpaigns
marked by WHO. along with World Tuberculosis Day, World
Immunisation week, World Malaria Day, World no Tobacco Day,
World AIDS Day, World Blood Donor Day and World Hepatitis Day.

This year 2019 the who’s theme is ‘Health Coverage for every-
one and every where’. The slogan is ‘Health for all’. This theme is
for doctor and for the common people of the world to make the
community health concious.

“Health coverage for every one and every where”

Key Facts

(i) Al least half of the world’s population do not have full
coverage of essential health services.

(i)  About 100 miltion people are still being pushed in to
extreme poverty because they have to pay for health care.

(iii) One 800 millions people (about 12% of world popula-
tion) spent 10% of their household budgets to pay for health care.

(iv) AllUN member States have agreed to try to achieve uni-
versal health coverage (UHC) by 2030, as a part of sustainable de-
velopment goals.

What is UHC?

UHC means all individuals and communities receive the health
services they need without suffering financial hardship. It includes
the full spectum of essintial, quality health services from health
promotion to pevention, treatment, rehabilitation and palliative care.

UHC enables every one to access the services that address the
most significant causes of disease and death and engases that the
quality of those services which are good enough to improve the
health of the people who receive them.

Protecting people from the financial consequence of paying for
health services out of their own pockets reduces the risk that people
will be pushed in to poverty because unexpected illness requires
them to use up their life savings, self assets or barrow, destroying
their futures and often those of their children.

Achieving UHC is one of the targets of the nations of the world
set when adopting the sustainable Development Goals in 2030.
Countries that progress towards UHC will make progress towards
the other health related, and towards other goals. Good health al-
lows children learn and helps people escape from poverty and pro-
vides the basis for long term economic development.

What UHC is not :-

There and many things that are not included in UHC.

(i) It doesnot mean free coverage for all possible health inter-
ventions, regadless of the cost, as no country can provide all ser-
vices free of charges on a sustainable basis.

(ii) UHC is not just health financing; it encompases all compo-
nents of the health system : health service delivery system, the health
workforce, health facilities and communications net work, health
technologies, information systems, quality assurance mechanism
and governance and litigation.

(iii) UHC is not only about ensuring a minimum package of
health services, but also ensuring a progressive expansion of cover-

age of health services and financial protection as more resources
become available.

(iv) UHC is not only about individual treatment services, but
also includes population based services such as public health
compaign, adding floride to water, arsenic poisoning of drinking
water, controlling insects breeding and so on.

(v) UHC is composed of much more than just health, taking
steps towards equility, development priorities and social inclusion
and cohesion.

What is primary health care?

Primary health care is an approach to health and wellbeing cen-
tered on needs and circumstances of individuals, families and com-
minutes. It addresses comprehensive and interrelated physical, men-
tal and social wellbeing.

Who has developed a cohesive definition of primary health care
based on three components:-

(i) People’s health problems are addressed through compre-
hensive promotive, protective, curative, preventive, rehabilitative
and palliative care throughout the life course, with the key stem
functions aimed at individuals, famities and of community by a
centrally integrated service delivery across all levels of care.

(ii) Systematically addressing the broader determinant of health
including social, economic environmental as well as people’s
characteristict and behaviours.

(iii) Empowering individuals, families and communities to
optimise their health as advocates for policies that promote and
protect health and wellbing.

Primary health care is the most efficient and cost effective way
to achieve universal health coverage (UHC) around the world.

WHO uses 16 essential health services in 4 catagories as indi-
cations of the level and equity of coverage in countries.

(A) Reproductive, maternal, newborn and child health :-

» Family planning « Antenatal and delivery care

* Full child immunisation.

« Health seeking behaviour of pneumonias.

(B) Infections couses :-

* Tuberculosis treatment

* Hepatitis treatment

« Use of insecticide — bed sets for malaria prevention

* Adequate sanitation.

(C) Non communicable disease :-

« Prevention and treatment of hypertention.

« Prevention and treatment or diabetes.

» Cervical cancer screening. * Tobacco smoking.

(D) Service capacity and access :-

» Basic hospital access  * Health worker density

* Access to essential medinines.

« Health security compliance with the international health regu-
lations.

Each country in unique and each country may focus on differ-
ent areas or develops their own ways of measuring progress toward
UHC. But there is also value in a global approach that used
standerised measures used internationally, as it given the chances
to compare with others.

« HIV antiretroviral treatment

Disclaimer

The information and opinions presented in the Journal reflect the views of the authors and not of the Journal or its Editorial Board or the
Publisher. Publication does not constitute endorsement by the journal.

JIMA assumes no responsibility for the authenticity or reliability of any product, equipment, gadget or any claim by medical establishments/
institutions/manufacturers or any training programme in the form of advertisements appearing in JIMA and also does not endorse or give any
guarantee to such products or training programme or promote any such thing or claims made so after.

— Hony Editor
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Drug induced liver injury (DILI) is the most common adverse drug reaction leading to interruption
of treatment in tuberculosis (TB). There are limited guidelines and treatment strategies on DILI due to
anti TB drugs. (1) To study whether rapid reintroduction of drugs in DIL| has any adverse outcome.
(2) Rates of recurrent drug induced hepatitis. (3) Does DILI predispose a patient for drug resistant TB.
Case record forms (CRFs) of 2113 patients were analyzed for the incidence of DILI. A total of 148
patients were diagnosed with hepatotoxicity and after careful exclusion 50 patients were diagnosed
with DILI. All patients were reintroduced with all the drugs together once the hepatitis was resolved. A
written informed consent was taken. Incidence of hepatotoxicity was 7%. Incidence of DILI was 2.4%.
Female predominance was seen (68%). Majority of patients were suffering from pulmonary TB (72%).
A mean of 14.2 days were lost before reintroduction. Recurrent DILI was seen in ten percent of pa-
tients (n=5). Six patients developed drug resistant tuberculosis due to interruption of treatment. (p
value 0.031). Rapid reintroduction of drugs was well tolerated with recurrence rates of 10%. DIL} pre-

disposes a patient to develop MDR TB.

[J Indian Med Assoc 2019; 117: 9-12]

Key words : Hepatitis, anti tuberculosis treatment, multi drug resistant tuberculosis.

rug induced liver injury (DILI) is the most common

adverse drug reaction leading to interruption of treat-
ment in tuberculosis (TB). DILI may sometimes be fatal.
The incidence of DILI is increasing steadily. However there
are limited guidelines and treatment strategies on hepato-
toxicity due to anti TB drugs. DILI remains one of the
most challenging disorders faced by pulmonologists dur-
ing the course of treatment for tuberculosis. The biochemi-
cal mechanism and pathogenesis of DILI due to anti TB
medications is not entirely clear. It is very difficult to pre-
dict which patient will develop DILI. Idiosyncratic DILI
is less common as compared to intrinsic DILI and has in-
consistent dose response relationship and is more varied
in its presentation. Metabolic idiosyncratic reactions ap-
pear to be responsible for most responsible for most DILI
from anti TB medications. The tuberculosis control pro-
gram in India has defined DILI as an area which requires
priority research. Guidelines for management of DILI due
to anti TB medications have been published by the Ameri-
can Thoracic Society (ATS)!, the British Thoracic Society
(BTS)? and the Task Force of the European Respiratory
Society, the World Health Organization (WHO)? and the
International Union Against Tuberculosis and Lung Dis-
ease*. However, there aren’t any consensus guidelines or
Department of Pulmonary Medicine, The Lung Centre & Jupiter Hospital,

Maharashtra 400601

'MD, Consultant and Corresponding author
2MD, Consultant

Cochrane reviews on the reintroduction strategies.

Ao :

(1) Rates of recurrent drug induced hepatitis.

(2 To study whether the rapid reintroduction of drugs
in patients with DILI has any adverse outcome.

(3) Does DILI predispose a patient for drug resistant
tuberculosis ? ‘

MATERIALS AND METHODS

A retrospective observational study from a Tuberculo-
sis (TB) outpatient department was conducted in two ter-
tiary care private clinics in the city of Mumbai and Thane.
The duration of the study was from March 2010 to De-
cember 2016. Patients diagnosed with tuberculosis were
put on a weight based standard four drug regimen consist-
ing of isoniazid(H), rifampicin(R), pyrazinamide(Z) and
ethambutol(E) as per WHO guidelines. All patients were
monitored for liver enzyme (LFT) derangements after the
initiation of the drugs with the onset of symptoms of nau-
sea and vomiting and repeated subsequently whenever they
had symptoms or routinely weekly after the initiation of
the anti — TB drugs. Once a patient was detected to have
deranged LFTs, then H, R and Z were stopped. These drugs
were withheld till the time liver enzymes returned to less
than twice the upper normal limit. Once the enzymes came
back to normal, all the three drugé, viz H, R and Z were
reintroduced at the full dosage on day one itself®. This
reintroduction regimen was chosen based on the findings
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of a randomized trial published in 2010°.

Accurate history of medication exposure and onset and
course of liver biochemistry abnormalities was noted. His-
tory of other drug reactions as certain cross-reactivities
may exist (eg, anti-epileptics). History of other liver dis-
orders for eg, chronic viral hepatitis, nonalcoholic steato-
hepatitis, hemochromatosis, alcoholic liver disease, pri-
mary sclerosing cholangitis, primary biliary carcinoma,
liver cancer was noted. Time interval from initiation of
anti-TB drugs to occurrence of DILI was taken as the la-
tency period. The R -value was defined as serumalanine
aminotransferase / upper limit of normal (ULN) divided
by serum alkaline phosphatase / ULN. Time interval from
stopping is oniazid, rifampicin and pyrazinamide and
achieving these parameters was taken as the normaliza-
tion period. Patients were continued with ethambutol (E)
and fluoroquinolones (FQ) till the transaminase levels re-
turned to less than twice the upper normal limits®. Patients
who developed recurrence in liver enzyme elevation after
reintroduction of the drugs were again subjected to safe
anti TB medications, viz E and FQ, and H, R, Z were se-
quentially reintroduced to determine the offending agent.
All the patients were followed closely for any further in-
crease in tuberculosis symptoms and development of multi
drug resistant TB (MDR TB). Liver biopsy was performed
in patients in which the elevated transaminase levels (more
than 50% from the baseline values) persisted in spite of
stopping the offending drug at the end of sixty days’8.

Tests to detect markers of acute viral hepatitis (Immu-
noglobulin M [IgM] anti-hepatitis A virus, Hepatitis B
surfaceantigen [HBsAg], IgM anti-hepatitis C virus anti-
bodies, and IgM anti-hepatitis E virus) were performed
for all patients who developed features suggestive of DILI
while receiving anti-TB drugs'.An enzyme-linked
immunosorbent assay (ELISA) to test for HIV typel and
type 2 was also performed. An abdominal ultrasonogra-
phy was obtained for each patient to rule out fatty liver or
chronicliver disease.

Yhe Diagnoatic Cnitovia for DILT were ac
follocws :

(1) An increase of more than five times the upper limit
of the normal levels (>250 1U/L) of serum aspartate ami-
notransferase (AST) and/or alanine aminotransferase
(ALT) on 1 occasion without symptoms or more than thrice
the upper limit of normal (>150 IU/L) with symptoms of
anorexia, nausea, vomiting, and jaundice.

(2) An increase in serum total bilirubin more than 1.5
mg/dL'S.

During reintroduction of anti-TB drugs, liver function
testing was done every fourth day after all the drugs were
reintroduced?. After the successful reintroduction of anti-
TB drugs, regular monitoring of liver function was per-
formed by determination of serum bilirubin level, AST
level, ALT level, and serum ALP level every week for the
first month. From the second month, laboratory measure-
ment was performed only when patient had recurrence of
symptoms.

Exclusion criteria observed were serological evidence
of acute viral hepatitis, evidence of chronic liver disease
on ultrasonography, human immunodeficiency virus (HIV)
infection, longterm alcoholism [defined as consumption
of more than 48 g of alcohol per day for at least 1 year”],
concomitant consumption of other potentially hepatotoxic
drugs (eg, methotrexate, dapsone, phenytoin, valproate,
and fluconazole), pregnancy, and up to three months post-
partum.

Chi square and paired T test was used. Medcalc ver-
sion 17.1 was used with the help of a statistician.

Reaclts :

A total of 2113 patients’ case record forms were re-
viewed. Majority of our cohorts were in the age group less
than 35 years (65%, n=1370). Of these, 148 patients had
hepatitis during the course of the disease (7%). After care-
ful exclusion, 2.4% patients were diagnosed as drug in-
duced liver injury (DILI) (n=50). Mean age was 37.18 (SD
17.62). Age range was 16 to 84 years. Sixty percentage of
our study patients were below the age of 35 years (n=30).
Percentages of DILI were 2.2 in age less than 35 years and
2.7 in persons more than 35 years (p value 0.42). Female
predominance was seen in our study. Two thirds of the
participants were females(n=32, 68%). Pulmonary tuber-
culosis was seen in 72% (n=36) of cases. Only one dis-
seminated TB was seen. Rest 26 % (n=13) were extra pul-
monary TB. Of these extra pulmonary TB cases, 90%
(n=11) were cervical lymph node tuberculosis. Rest two,
were spine TB and abdominal TB, one each. Latency pe-
riod varied between 02 to 120 days, the average being 18.12
days. (SD 21.03). All patients (n=49) had a latency period
within a span of two months. Only one patient had a de-
layed latency period (120 days). R value was greater than
five in 76% of the patients (n=38), between 2 and 5 in
12% of patients (n=6) and less than 2 in 12% of patients
(n=6) (Fig 1). The average ALT was 336.16 (SD 303.95),
AST was 422.12 (SD 384.48) and total bilirubin was 2.11.
In 56% of the patients (n=28), the highest total bilirubin
was less than 2.0 g/dL. In these patients, the mean AST




was 519 and ALT was 385. The rate of decline of AST was
faster as compared to ALT (Fig 2). The rate of decline of
bilirubin was the slowest as compared to all the liver en-
zymes. The normalization period varied between 05 to 90
days, the average being 14.2 days (SD16.98). Only two
patients took more than two months for the liver enzymes
to normalize. Of these, one underwent liver biopsy and
died during the course of illness. Patients in whom the R
value was less than 2 (cholestatic type) took a longer time
for the enzymes to come back to normal. Recurrence of
DILI was seen in 10 % (n=5) of patients in whom the drugs
were reintroduced. Of these, three patients developed
MDRTB subsequently. A total of six patients developed
MDRTB (12%). Analysis revealed a statistically signifi-
cant chance of developing MDRTB in patients with DILI
as compared to those without DILI (p value 0.031). Death
was seen in one patient.
DiscussioN

Hepatotoxicity during the course of treatment with Anti
TB medications may be multi factorial. Factors like alco-
holism; viral hepatitis and HIV are amongst commonest
confounding causes in any study on DILI. Of all the pa-
tients diagnosed with hepatotoxicity (n=148) in our co-
horts, only 35% (n=50) were included in the study. The
incidence rates varied between 2% to 28% in various stud-
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Fig 1 — Number of patients classified according to the R value.
X axis : Number of Patients

= 41
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Fig 2 — Enzyme variation over days.
X axis: Number of days. Y axis: Enzyme levels in [U/L. ASt: Aspartate
transaminase, ALT: Alanine transaminase
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ies!®:14, Majority of our study group were below the age of
35 years (60%) as TB is known if affect the younger pro-
ductive age group population in developing countries, more
so in India. Most of the studies and literature suggest that
DILI increases with increasing age. As in our study, none
of the studies have demonstrated any statistical signifi-
cance!!"1213, Most of the studies have quoted female pre-
dominance. In the Singaporean study by Teleman et al,
the risk of hepatotoxicity was four times in women as com-
pared to the male cohorts!!. The extent of tuberculosis in-
cluding cavitory disease, multi-bacillary TB and extra-pul-
monary organ involvement have been incriminated as posi-
tive predictors for TB DILI by some authors'> while oth-
ers have failed to note any significant association'®. In our
study, the majority of the patients were pulmonary tuber-
culosis. This may be due to referral bias.

On the basis of the R-value at presentation, DILI can
be categorized into hepatocellular,cholestatic, or mixed
types. This categorization allows testing for competing
etiologiesin asystematic approach®. Our study showed
majority of the patients being classified as hepatocellular
type based on the R value. However, in approximately one
fourth of the patients (24%) we could find the other types
also suggesting that DILI due anti TB medications had
differing presentations. In the study done by Naqvi et a/ in
Pakistan, 63% of their patients had hepatocellular pattern
while mixed and cholestatic was found in 23 and 13% re-
spectively!”.

Cholestatic DILI takes longer to resolve than the hepa-
tocellular DILI®.

There are no studies validating the utility of liver bio-
chemical tests in prevention of DILI or assessing its se-
verity. Such monitoring is often seen as inconvenient, ex-
pensive and inefficient by both patients and doctors, and
thus the monitoring recommendations are poorly fol-
lowed!3!°, However, monitoring with liver tests is rec-
ommended in the following groups: patients who consume
alcohol, individuals with chronic hepatitis B or C, and those
on concomitant hepatotoxic drugs, have elevated baseline
transaminase levels, and suffer from underlying liver dis-
ease and those with HIV11,

In general, persistence of biochemical abnormalities
lowers the threshold for liver biopsy. The majority of DILI
cases show steady decline in liver biochemistries after the
presumed drug is stopped. This observation is often re-
ferred to as “washout” or “de-challenge” and is a major
factor in DILI diagnestic scoring algorithms®2%. Persis-
tence of elevations weakens the case for DILI, thereby
strengthening the possibility of other diagnoses®. The cut-
off time for a significant decrease in alanine aminotrans-
ferase is 60 days?’. For cholestatic injury, lack of signifi-
cant drop in alkaline phosphatase or bilirubin (>50% drop
in peak-ULN or drop to less than twice ULN) at 180 days
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is considered significant. Liver biopsy at 60 days for un-
resolved acute hepatocellular and 180 days for cholestatic
DILI is recommended?.

Various guidelines!-® mention avoidance of reintroduc-
tion of offending drugs whenever possible. They also ad-
vocate complete stoppage of pyrazinamide in the regimen.
Considering that first line anti-TB drugs are highly effec-
tive and relatively in expensive, benefits of re-challenge
must outweigh its risks; it is unwise to discard these drugs
from the regimen. Therefore, it is acceptable to attempt
reintroduction of these medications*?2!.

In the study by Sharma et al, 11%—24% of patients, re-
exposure to the same drug regimen led to recurrence of DILIP®
and positivere-challenge was not affected by the degree of
initial injury®. Our study showed a recurrence of 10%.

Our study also showed higher incidence of MDR TB
in patients with DILI, more so in patients with recurrent
DILI. Our study showed a statistically significant increased
chance of MDR TB in these patients of DILI. We couldn’t
find any studies which showed increased incidence of
MDRTB in patients with DILI.

It was not clear which drug caused the hepatotoxicity
as all the drugs were reintroduced simultaneously. It was
possible that many study patients might have had hepatic
adaptation or indeterminate unrelated hepatic events?2. In
this study, treatment interruption might have been done
because of a concern of evolving hepatotoxicity rather than
established hepatotoxicity as in the original study’. Ex-
cluding patients with preexisting liver disease or who were
at greater risk for hepatotoxicity could have resulted in
some observation bias.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Written informed
consent was obtained from all patients.
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ubercular therapy regimen

following anti-tubercular drug induced hepatitis in patients

with active tuberculosis

Atanu Ghosh'

'~

To determine the safety of restarting isoniazid and rifampicin and etambutol or isoniazid pyrazinamid
and ethambutol in patients who develop antitubercular drug induced hepatitis. In 22 tuberculosis
patients, who developed antitubercular drug induced hepatitis were analysed, for reintroduction of
antitubercular drugs, isoniazid, rifampicin and ethambutol in 11 patients (Group A) and isoniazid,
pyrazinamide and ethambutol in another 11 patients (Group B), following clinical and biochemical
(liver function test) normalization. During antitubercular drug induced period, hepatotoxic antituber-
cular drugs were withdrawn till clinical and biochemical normalization and non-hepatotoxic antituber-
cular drugs like streptomycin, ethambutol were given. Jaundice appeared at variable interval of 2-13
weeks after starting the antitubercular treatment and before enrolling into the study. All 22 patients
with abnormal liver function on close followup, came back to normal within 2 weeks of stoppage of
antitubercular drug. On rechallange, 4 out of 11 patients receiving isoniazid and rifampicin developed
hepatitis within 2-4 weeks of restart of therapy and 1 out of 11 developed (receiving isoniazid and
pyrazinamide) in 4th week. Though the study sample size was small, the combination of isoniazid and
pyrazinamide was apparently safer compared to isoniazid and rifampicin combination though it was

statistically insignificant (p<0.155).
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berculosis (TB) continues to be a major public health

problem in India. Globally TB has remained a thera-
peutic challenge. Prevalence of TB cases per 1,00,000
population is 12-20 in developed countries, as against 250-
500 in developing countries, so also is the mortality due to
TB 1-2 per 1,00,000 population in the developed coun-
tries, as against 60-100 in developing countries. Nearly
5,00,000 people die of this disease in India every year!.
According to conservative estimate, there are 15-20 mil-
lion cases of infectious TB in the world. This infectious
pool is maintained by the occurrence of 4-5 million new
cases and 3 million deaths per year!. Inspite of these de-
luding statistics, TB is a curable disease. With modern
chemotherapy cure rates of upto 99% can be achieved.
However, unfortunately almost all the antitubercular drugs
can cause hepatitis. Among these drugs, hepatitis is more
common with isoniazid, rifampicin, and pyrazinamide
when used either alone or in combination.

The risk of hepatitis with 2 months of isoniazid admin-
istration is about 5.2 per 1000 subjects having an age less
than 35 years to 7.7 per 1000 for those aged 55 years or
more?. The risk is similar in both sexes and the cumulative
risk increases during the first 15-20 weeks of isoniazid
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administration®3. About 15% of cases of symptomatic iso-
niazid induced hepatic injury appear within the first month
of therapy and about 50% within first two months. In the
remaining 50% of cases it may be delayed from three to
twelve months*®,

Clinically isoniazid induced hepatitis resembles viral
hepatitis®’-19. If treatment is continued in patients with iso-
niazid induced hepatitis, fulminant hepatic damage can
result; this has a very high mortality?. The fatality rate for
clinically jaundiced patients is in the excess of 10% and
most fatal cases have bilirubin level over 20mg/d1'6. There
are reports of patients of developing cirrhosis and portal
hypertension following isoniazid induced hepatitis®!!.

Rifampicin alone also can cause hepatocellular dam-
age besides aggravating isoniazid toxicity through activa-
tion of hepatic microsomal enzyme systems?. Though
rifampicin is well tolerated, transient elevation in AST lev-
els are common (14-40% of patients) and of no clinical
significance. Rifampicin induced hepatic injury usually
appears, during the first month of therapy®. Major eleva-
tion of AST >150 units occurs in 4% and hepatitis with
jaundice in about 1%!'2. Although considerable evidence
exists regarding the rifampicin and isoniazid together caus-
ing more hepatotoxicity than either drug alone, lack of
potentiation has also been reported!-15,

Hepatotoxicity is not enhanced when pyrazinamid is
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added to isoniazid and rifampicin!®. Reports from Madras
indicate that a combination of isoniazid and rifampicin
causes biochemical hepatitis in over 8% of patients'®. The
incidence of hepatitis was higher ie, 16-30% when treat-
ment was given on daily basis as compared to 5% with
twice a week regime2, Ramakrishna CV et al while re-
viewing the adverse effect of rifampicin, quoted the re-
port of Asim Dutt ef al in which chemical hepatitis ob-
served in 12 (1.5%) of 781 patients receiving short course
antitubercular chemotherapy, attributed to rifampicin in
daily phase in four, and to isoniazid in six and could not
assign a reason in two'°.

Pyrazinamide hepatotoxicity is dose related, it is around
to 6% when the pyrazinamid dose is 40mg/kg. Pyrazina-
mide toxicity in lower doses (30mg/kg body weight), pre-
scribed today shows no report of hepatitis (Fox 1978).
Hepatitis is more common when higher doses of the drug
are used?.

Continuation of drug after symptoms of hepatic dys-
function have appeared tends to increase the severity of
damage. Stoppage of antitubercular drugs and institution
of supportive therapy are mandatory, if the patient on an-
titubercular treatment develops drug induced hepatitis®?!.

The literature is silent as to which antitubercular drug
should be started after liver function tests become normal
following antitubercular drug induced hepatitis. Girling
mentions that treatment with same drugs which caused
hepatitis can often be resumed uneventfully?2'2 with close
monitoring of liver function. Richard J O’Brien advocates
stoppage of all drugs in a setup of serious hepatotoxicity
eg. high transaminases and symptoms of hepatitis and to
continue ethambutol and streptomycin and rechallenge the
patients after introducing one drug at a time, preferably
rifampicin first and then isoniazid and later followed by
pyrazinamid?.

Data regarding the safety of restarting antitubercular
therapy after drug induced hepatitis is scanty. Since for
any effective bactericidal antitubercular drugs like iso-
niazid, rifampicin, and pyrazinamide are essential, this
study was proposed to determine safe readministration of
isoniazid, ethambutol and rifampicin and its comparison
with isoniazid, ethambutol and pyrazinamide after drug
induced hepatitis.

AIM AND OBJECTIVE

To determine the safety of restarting isoniazid and
rifampicin and ethambutol or isoniazid, pyrazinamide and
ethambutol in patients who develop antitubercular drug
induced hepatitis.

MATERIALS AND METHOD

This study was conducted on twenty two patients who
developed antitubercular drug induced hepatitis. On the
basis of international consensus meeting on definitions on
drug induced liver disorders (Paris 12-13 June,1989),63

the patients were considered to be having drug induced
hepatitis if there was :- (1) An increase above twice the
upper limit of normal of alanine aminotransferase OR (2)
An increase in conjugated bilirubin twice above the nor-
mal upper limit OR (3) Combined abnormality of aspertate
aminotransferase, alkaline phosphatase and total bilirubin
provided one of them is above the twice of the upper limit
of normal.

Inclusion Criteria — Patients who develop hepatitis
within three months of start of antitubercular drugs, were
included in the study. Hepatitis was considered to be due
to antitubercular therapy if the liver functions return to
normal within 2 weeks of stoppage of drugs.

Exclusion criteria — (1) Hepatitis B surface antigen
positive patients. (2) Patients with history of chronic alco-
holism. (3) Patients with chronic liver disease. (4) Patients
with previous history of jaundice. (5) Pregnancy. (6) Pa-
tients with history of blood transfusion within 2 weeks to
6 months of onset of hepatitis. (7) Patients with recent epi-
sode of hypotension. (8) Patients suffering from gall stones,
choledocholithiasis or pancreatic disease.

METHODOLOGY

After the patients developed antitubercular drug in-
duced hepatitis, all drugs were stopped and nonhepatotoxic
drugs injection streptomycin and tablet ethambutol were
started. Patients were closely monitored clinically and bio-
chemically with liver functions till these became normal,
then patients were randomly allocated to the following
groups of antitubercular regimen,

Group A- Isoniazid, Rifampicin and Ethambutol.
Group B- Isoniazid, Pyrazinamide and Ethambutol

Doses (daily)

- Isoniazid

- Rifampicin (for patients)

300 mg
<50 kg - 450mg,
>50kg - 600mg

- Pyrazinamid (for patients) <50 kg—1.5gm,

50-74kg —2 gm,
>75 kg —-2.5 gm

The doses were given to the patients according to the
recommendations of International Union against tubercu-
losis and lung diseases®.

As soon as the liver functions became normal, tablet
isoniazid was added to each group of patient gradually
increasing doses, starting 100 mg per day to reach maxi-
mum dose of 300 mg within seven days, after liver func-
tion monitoring. If liver function test remained normal af-
ter 300 mg of isoniazid, rifampicin and pyrazinamide, in
the above mentioned doses was added to isoniazid, etham-
butol in group A and group B respectively. The liver func-
tion tests were monitored every two weeks for a total pe-
riod of three months and the group with highest hepato-
toxicity following resumption of antitubercular therapy was
determined. The drugs were stopped once patient observed




evidence of hepatitis either clinically or biochemically and
restarted on injection streptomycin, tablet ciprofloxacin
with continuation of ethambutol.

The liver function tests done, were (a) Aspertate amino
transferase (SGOT). Normal value (2-20) IU (by the
method spectrophotometry, Reitman and Frankel). (b) Ala-
nine amino transferase (SGPT). Normal value (2-15) IU.
(by the method of spectrophotometry, Reitman & Frankel).
(c) Alkaline phosphatase. Normal value (70-140 IU / 3-13
KAU). (d) Serum bilirubin, total and conjugated. Normal
value (0-0.8 mg%) (by the method of Vandenbergh &
Muller). (€) Serum protein, total, albumin and globulin.
Normal value- total protein- 5.5-7 gm%, albumin- 3.5- 5
gm%, globulin- 2- 3 gm%, (by the method of Biuret). Hepa-
titis B surface antigen from blood by ELISA was done
when the patient was first detected to have hepatitis. Ul-
trasound study of liver, gall bladder, biliary tract and pan-
creas was done at the time of hepatitis to exclude extrahe-
patic biliary obstruction as a cause of jaundice.

STATISTICAL ANALYSIS

Comparison of safety between two antitubercular

therapy groups was done by Chi-sqare test and fisher table.
ET1HICAL CONSIDERATION

The study involved taking 5ml of blood in the begin-
ning and Sml of blood every 2 weeks or more frequently
as was necessary, over a period of 3 months by venepunc-
ture from the subjects. Study also included doing an Ul-
trasound study of abdomen, a non-invasive procedure. The
ethical justification for restarting the same regimen ie, Iso-
niazid, Rifampicin, Ethambutol and Isoniazid,
Pyrazinamid, Ethambutol, was based on the recommen-
dation from the Committee on Treatment of the Interna-
tional Union against Tuberculosis and Lung Disease®. In
all cases, informed consent were taken.

OBSERVATION

(A) The demographic profile of the two groups of pa-
tients are as

(1) Group A had a total of 11 patients, (4 males & 7
females) with an age range of 15-65 years (34.18 +£15.33).
Out of these 11 patients, 4 had pulmonary parenchymal
lesion, 3 had pleural effusion (2 had associated pneumotho-
rax), lhad skin TB (Tubercular verrucus cutis, lymphnodal
tuberculosis), 2 had tubercular meningitis (1 had associ-
ated pulmonary parenchymal lesion), 1 had parietal lobe
tuberculoma. These group of patients were rechallenged
with rifampicin and isoniazid.

(2) Group B had a total of 11 patients, (male 5 & 6
female), with an age range of 15-60 years (30.09 +- 14.20).
Out these 11 patients, 3 had pulmonary parenchymal le-
sion, 2 had disseminated tuberculosis (1 had associated
pulmonary parenchymal lesion and 1had pleural effusion),
1 had TB spine (spinal TB), 1 had cold abscess back, 2
had lymphnodal tuberculosis (1 had associated pulmonary
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parenchymal lesion), 2 had abdominal TB.
Clinical profile of patients in 2 groups.

Group A (n-11) Group B (n-11)
Age in years :

Mean + SD 34,18+15.33 30.09+14.20
Range 18-65 years 15-60 years
Below 50 years M:F 3:6 3:6

50 years or above M:F 1:1 2.0
Icterus 9 9

Liver enlargement 5 4
Splenomegaly 0 0
Ascites 0 0

Liver function test of patients in 2 groups at the time
of antitubercular hepatitis.

Group A (n=11) Group B (n=11)

Serum Bilirubin (Mean+-SD) (mg%) 3.5+ 1.8 2.1242..04
Range 0.8-7.7 0.8-5.7
SGOT 44-136 21-127
SGPT 21-141 26-127
Alkaline phosphatase N-43 N-35

n = number of patients, N =normal

(B) Hepatotoxicity to antitubercular drugs started from
different specialities in the 22 patients, developed over a
variable period of time i.e. 4-13 weeks. The drugs used in
these patients before they were registered in this study were
taking rifampicin, isoniazid, pyrazinamide, ethambutol,
streptomycin. 4 patients (18.18%) developed hepatotox-
icity within first week, 9 patients (40.9%) in second week,
2 in third week (9.08%), 1 in fourth week (4.54%), 1 in
8th week (4.54%), 4 in 12th week (18.18%), 1 in 13th
week (4.54%).

(C) Time taken for the liver function test to come to
normal.

Group A(n=11)

.5-14 days
(11.27 £ 3.69)

Group B(n=11)

4-14 days
12,09 + 3.23)

Duration taken to
come back to normal

(D) Recurrence of hepatic biochemical abnormality on
rechallenge

In Group A 4 patients (36.36%) outof 11 2M & 2 F)
developed hepatic biochemical abnormalities. All showed
an increase above 2 folds in SGOT/SGPT levels while 2
patients showed an increase in serum bilirubin level after
2-4 weeks of restart of isoniazid and rifampicin (1 patient
in 2nd week & 1 patient in 4th week).

Group B only one male patient (9.09%) out of 11 de-
veloped hepatic biochemical abnormalities, in the form of
raised bilirubin and SGOT/SGPT after 4 weeks of restart
of isoniazid (p<0.0155).

None of the patient developed liver function abnormali-
ties after 1 week of initial restart of isoniazid. All these pa-
tients who developed hepatic biochemical abnormality on
rechallenge had anorexia, 4 of them had vague epigastric
discomfort and dull pain over the right upper quadrant.
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Correlation of time of onset of hepatotoxicity follow-
ing rechallenge with drugs with time of onset of the initial
hepatotoxicity.

titis, although Girling et al in his study had mentioned the
safety of restart of these drugs®!. Citron ef al also men-
tions that “all drugs following antitubercular hepatotoxic-

— — ; ity, must be stopped. It is usually safe to restart all
e d 'l‘;c S SGO';'/"'t'a tr];atme'n drugs after liver functions have returned to pretreat-
o Sex Gr uration uration

mg% PTlevellU ofonset SGPTlevel IU  of onset ment levels: If'S)./mptoms 1EO0E th_e drug Sh(_)UId be

. o T introduced individually once the liver function test

4 F A 09 4122 2ndweek 44/30 Ind week have retur{led to normal, at a lower dose, initially

6 M A 27  64/185  4thweek 57/71 4th week together with at least one drug that unlikely to cause

ZO I::’l 2 (1); zggg ;ﬂddW%kk 6528 3f9dl:“(;mth hepatic dysfunction (streptomycin and ethambutol)?*.

L 2nd wee 65/21 th day . : - el

4 M B 27 OMI24 dthweek 102127 Endof3rdmonth | dA“t,tthebpa“elnts dm ﬂ?’sds"u‘ily’hwmz lzad‘n}tntlelz

505, R T ad antitubercular drug induced hepatotoxicity ha

Occurrence of rechallenge hepatitis in puimonary and
extra-pulmonary tuberculosis patients.

Group A (n=11) :

8 (72.72%) patients were suffering from pulmonary
tuberculosis — out of which 3 (27.27%) patients developed
hepatitis on restart. 3 (27.27%) patients were suffering from
extra-pulmonary tuberculosis — out of which one (9.09%)
patient developed hepatitis on restart.

Group B (n=11) :

6 (54.54%) patients were suffering from pulmonary
tuberculosis — out of which no patient had hepatitis on
restart. 5 (45.15%) patients were suffering from extra-pul-
monary tuberculosis — out of which one (9.09%) patient
developed hepatitis on restart. In 3 patients developed
hepatotoxicity after the same duration of rechallenge with
antitubercular drug, compared with initial antitubercular
therapy, before the patients were registered into the study.

Ultrasound abdomen study revealed no evidence of
chronic liver disease, Gall bladder, biliary tract or pancre-
atic abnormality, though one patient had fatty liver and
another had Gall bladder polyp.

Follow up after rechallenge hepatotoxicity.

The drugs were stopped as soon as the liver function
showed an abnormality and second line antitubercular
drugs started and ethambutol continued. These liver func-
tion abnormality reverted back to normal again within two
weeks and patients instructed not to restart isoniazid,
rifampicin and pyrazinamide again. No patients developed
either prolonged hepatitis, subacute hepatic failure or ful-
minant hepatic failure.

DiscussioN

Rifampicin, isoniazid and pyrazinamide constitute the
main armamentarium of anti-tubercular chemotherapy, al-
though their potential hepatotoxicity in combination or
alone, is well known. To evaluate the hepatotoxic poten-
tial of rifampicin, isoniazid versus pyrazinamide and iso-
niazid combination, when rechallanged following recov-
ery of anti-tubercular drug induced hepatitis, the study was
conducted on 22 patients. There is scanty literature on the
restart of anti-tubercular drug following drug induced hepa-

their liver functions returning to normal within 2
weeks of stoppage of all the offending drugs. There may
be confusion whether this jaundice is due to viral hepatitis
or chronic liver disease. To exclude these diseases the fol-
lowing test done like HbsAg, Ultrasonographic study of
abdomen.

While the start of initial hepatotoxicity before the pa-
tients were entered into the study, was after variable inter-
val of 4 days to 13 weeks, majority (40.9%) developed
hepatotoxicity in the end of 2nd week of starting treat-
ment. Ramesh R e al reported mean onset of jaundice in 4
patients out of 50 patients of tuberculosis treated with
rifampicin and isoniazid of 16 days (range 1-22 days) and
complete recovery within two weeks®. Rugmini ef al re-
ported the duration of hepatotoxicity in 32 (24.7%) of the
130 children treated isoniazid and rifampicin. In majority
of patients this was recorded mostly within 2 months. Simi-
lar duration of onset of hepatotoxicity have been reported
by O’Brien et al and Riska ef al when these patients were
initially put on anti-tubercular treatment?6-48,

Rechallenge of isoniazid and rifampicin lead to hepato-
toxicity in 4/11 (36.36%) patients which was accompanied
by vague ill health, anorexia, and dull ache in right hypo-
chondrium. This was more, than in patients given a combi-
nation of isoniazd and pyrazinamide (1/11) (9.09%) though
the difference was statistically insignificant (p<0.155). Three
of the above five patients had pulmonary tuberculosis as
against 2 with extra-pulmonary tuberculosis. The ages of
these patients who on rechallenge developed hepatotoxic-
ity was 18-55 years with no predilection for old age.
(33.8+4.8 years). Onset of hepatitis on rechallenge occurred
in 2 weeks to 4 weeks after start of drugs.

Purohit et al reported 40.3% of patients of pulmonary
tuberculosis receiving isoniazid and rifampicin showed
abnormal ALT levels and 70% had clinical hepatitis within
first three months and resumption of therapy was possible
within 7-10 days. On resumption of isoniazid and rifampi-
cin following recovery of anti-tubercular drug induced
hepatitis, was possible without hepatotoxicity in all 4 pa-
tients who had an abnormal ALT level with clinical symp-
toms as reported by Purohit et al. Ramesh et al also re-




ported no increase in serum bilirubin or enzymes after re-
introduction of isonoazid. Rugmini et al reported in chil-
dren suffering from different forms of tuberculosis, 16 out
of 32 cases who had transient elevation of transaminase
did not show further problem on continuing therapy, al-
though later in one children drug had to be stopped due to
jaundice. In the remaining 16 out of 32 children on rein-
troduction isoniazid in same or other combination was
possible in 9 cases.

In this study it is unique that liver function tests have
been serially followed up for period of atleast three months.
Three patients who developed hepatitis on restart, devel-
oped hepatitis at the same time as was the initial hepatitis,
while 2 patients had it earlier compared to 3 months in the
earlier episode of hepatotoxicity. The findings of this study
could be subtle pointer against hypersensitivity type of
adverse reaction with isoniazid and rifampicin / pyrazina-
mide, otherwise hepatotoxicity should have occurred faster
and earlier and should have more severe®*.

None of study patients either on initial hepatotoxicity,
at the time of entry into the study or on rechallenge, devel-
oped serious liver disease like fulminant hepatic failure or
subacute hepatic failure. This strengthens the belief and
general recommendation of stopping the drug as soon as
the patient becomes symptomatic for liver disease or has
abnormal liver function, which should be monitored for
the initial 2 -3 months at least after the start of anti-tuber-
cular therapy.

Hepatotoxicity complicates antituberculur chemo-
therapy mostly with rifampicin, isoniazid and pyrazinmide,
which are bactericidal drugs and are essential for the ef-
fective short term treatment of tuberculosis. Mechanism
of isoniazid induced hepatitis remains unclear and ambigu-
ous but proposed mechanism is either metabolite induced
immunoallergy or presence of toxic metabolite. Though it
is reported that monoacetylhydrazine, an initial metabo-
lite of isoniazid causes hepatic injury producing reactive
acetyl radical following further acetylation, there are vari-
able reports regarding the possible potentiation of hepato-
toxicity of acetylator phenotype of patients (rapid or slow
acetylator). Rifampicin, a hepatic microsomal enzyme in-
ducer may alone itself cause hepatotoxicity or may poten-
tiate the hepatotoxicity of isoniazid by increasing the level
of isoniazid metabolite. Pyrazinamide hepatotoxicity,
though uncommon, is usually dose related to high dose.

All 22 patients in this study, had normalization of liver
function after stopping the drugs within 2 weeks which is
consistent with the international consensus held in Paris
12-13 June 198993, It may be concluded that while restart-
ing isoniazid, rifampicin and pyrazinamide, isonazid com-
bination, close monitoring of patients both clinically and
biochemically, is necessary to avoid any serious untoward
hepatotoxicity. From this study of small number of patients
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a conclusion could be drawn that on rechallenge isoniazid
combinations have hepatotoxic potential. Liver function
tests must be monitored every week or fortnightly for about
2 months.

SumMMARY AND CONCLUSION

There is scanty of literature on the safety on reintro-
duction of isoniazid and rifampicin / pyrazinamide, once
the patient developed anti-tubercular drug induced hepa-
titis. In 22 patients of anti-tubercular drug induced hepati-
tis with the primary being pulmonary tuberculosis in 14
patients and 8 extrapulmonary tuberculosis patients were
included in the study. The jaundice appeared in variable
interval of 2-13 weeks after starting the anti-tubercular
treatment and before enrolling into the study. All these 22
patients with abnormal liver function on close followup,
came back tonormal within 2 weeks of stoppage of anti-
tubercular drug. 22 patients were rechallanged with ini-
tially for a week with isoniazid (starting with 100 mg in-
crease to reach maximum of 300 mg over a period of seven
days monitoring liver function tests) and if the liver func-
tion was normal they were randomly allocated to either
rifampicin or pyrazinamide (11 in Group A and 11 in Group
B). The liver functions were assessed every weekly / fort-
nightly for a period of 3 months or / and the drugs discon-
tinued if patient developed evidence of clinical or chemi-
cal hepatitis.

4 out of 11 patients receiving isoniazid and rifampicin
developed hepatitis within 2-4 weeks of restart of therapy
and 1 out of 11 patients, receiving isoniazid and pyrazina-
mide, developed in 4th week. This hepatitis was mild and
subsided after discontinuation of the drug and these pa-
tients were put on non-hepatotoxic second line of drugs.
They were continued on ethambutol and injection strepto-
mycin during the recovery phase of initial and restart
therapy.

In conclusion, this study sample size was small, the
combination of isoniazid and pyrazinamide was apparently
safer compared to isoniazid and rifampicin combination
though it was statistically insignificant (p<0.155). None
of this study patients with recurrence of hepatitis follow-
ing rechallenge with isoniazid and rifampicin / pyrazina-
mide combination either developed prolonged hepatitis or
subacute hepatic failure or fulminant hepatic failure.
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€fficacy of I:riclos-ocd utures f r;.zducing risk of
surgical site infection in adults : a retrospective real-world
study of 306 patients from Northern India

Raj Kamal Jenaw', Bharat B Agarwal? Devendra Talera®

o~

Surgical site infections (SSls) are associated with an increased risk of morbidity, readmission,
intensive care unit stay, and mortality. The present study aims to assess the efficacy of triclosan
coated sutures (TCS) in reducing the incidence of SSl in a tertiary care setting in Northern India and
the risk factors associated with it. This is a retrospective ‘real-world’ study of 306 patients who under-
went surgery and wound closure with triclosan-coated suture from July 2016 to Jan 2017 at SMS
Hospital, Jaipur. Association of factors with SSI incidence was analyzed using the y? test. During the
study, wound infection developed in 13.4 % as superficial/incisional SS| and 1.3% cases as deep
incisional SSI. None of the patients had SSI 10 days after discharge. Thus, use of triclosan coated
sutures could reduce the incidence of SSI by 85.3%. Significant association of incidence of SSI was
observed with ‘wound Class 1’ and ‘age group 58-67 years’. 12 patients of 50 (24%) in class Il wound
category has SSI with uncoated sutures whereas only 2 of 50(4%) patients had SSl in class Il in coated
vicryl category. Similarly, 16 patients of 29 (55%) had SSl in class |ll category which was on 2 of 25 (8%)
for vicryl coated suture. There was no case of adverse effect reported in our study. With use of Triclosan
coated sutures, SSI could be prevented in 85.3 % cases and class Il and lll wounds could be effectively

prevented. Our study presents a compelling case for using TCS in routine clinical practice.

[/ Indian Med Assoc 2019; 117: 20-4 & 28]

s

-

Key words : Triclosan coated suture, antibiotic coated sutures, surgical site infection, age, gender, wound class.

Spidemistogy of SST :

Surgical site infection (SSI) is defined as microbial
contamination of the surgical wound within 30 days of an
operation or within 1 year after surgery if an implant is
placed in a patient*. There have been many technical ad-
vances in infection control and surgical practices, still SSI
continue to be a challenge, even in hospitals with modern
infrastructure®. SSIs are the third most common hospital-
acquired infection (14%-16%)°. In India, the rate of SSI
varies from 6.1% to 38.7%’"1°, However in comparison
to the Indian hospitals the rate of infection reported from
other countries is quite low, for instance in USA it is 2.8%
and in European countries it is reported to be 2-5%!'!. A
recent surveillance conducted worldwide by International
Nosocomial Infection Control Consortium across 82 hos-
pitals of 66 cities in 30 limited-resource countries includ-
ing India revealed an overall SSI rate of 2.9% as com-
pared with the incidence rate of 2.0% for the US hospi-
tals!2. The lack of attention towards the infection control
measures, inappropriate hand hygiene practices and over-
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Wound contamination following surgery often involves both deep
and superficial incistonal sites. Therefore, to maximize benefit
from antimicrobial sutures, triclosan coated sutures should be
used for both superficial and deep musculofascial layers.

The expected potential beneficial effects of triclosan coated su-
tures extend beyond merely the prevention of infection. In 2007,
Goémez-Alonso et al demonstrated the efficacy of these sutures
in preventing bacterial colonization and modulating the inflam-
matory response, which allowed better tissue healing'.

o There are some unanswered areas with triclosan coated suture
for instance, to evaluate the risk of antimicrobial resistance to
triclosan and the long degradation time of triclosan’ and its im-
pact on potential risk for bioaccumulation in the environment®,
Previous studies have shown that the use of conventional antibi-
otics in patients with SSI can be reduced with triclosan-coated
sutures.

crowded hospitals can be the major contributory factors
for high infection rate in India.

PRlealth-economic Bunden of SS57 :

SSI impose a substantial burden in terms
pharmacoeconomic loss. A cost comparison in India re-
vealed total expenses incurred by patients with SSIs was
INR 29,000 (average) as compared to INR 16,000 (aver-
age) incurred by non-infected patients'3. The incidences
of mortality were also higher in infected patients (12.8%
to 19.9%) as compared to the controls (1.1% to 3.8%)>4.



e -
Clinceat featines of SS9 :

SSI are usually caused by exogenous and/or endogenous
microorganisms that enter the operative wound either dur-
ing the surgery (primary infection) or after the surgery (sec-
ondary infection). The risk of SSI is markedly increased
when a surgical site is contaminated with >10° microorgan-
isms per gram. However, when foreign material is already
present at the site (ie, 100 Staphylococci per gram of tissue
introduced on silk sutures), the dose of contaminating mi-
croorganisms required to produce infection is much lower.
Majority of SSIs are uncomplicated involving only skin and
subcutaneous tissue but sometimes can worsen to necrotiz-
ing infections. Clinically, SSI present as an infected surgi-
cal wound can be characterized by pain, tenderness, warmth,
erythema, swelling and pus formation'>.

Factons Tnpacting SS9 :

Many preventable causes of SSI have been identified,
and if proper measures are implemented, the incidence
could be reduced. A number of patient related factors (old
age, preexisting infection, co-morbid illness, nutritional
status) and procedure related factors (poor surgical tech-
nique, pre operative part preparation, inadequate steril-
ization of surgical instruments, prolonged duration of sur-
gery) can influence the risk of SSIs significantly?. In addi-
tion to these risk factors, the virulence and the invasive-
ness of the organism involved, physiological state of the
wound tissue and the immunological integrity of the host
are also the important factors that determine whether in-
fection occurs or not'S,

SSI can be controlled by optimal preoperative, intraop-
erative and postoperative patient care. This encompasses
meticulous operative technique, timely administration of
appropriate preoperative antibiotics, and a variety of pre-
ventive measures aimed at neutralizing the threat of bacte-
rial, viral, and fungal contamination posed by operative staff,
the operating room environment, and the patient’s endog-
enous skin flora. Another measure to support the above in-
terventions is use of antibiotic impregnated sutures.

Place of “Triclocan Coated Sutunes :

Several products have been introduced into the mar-
ket, including triclosan-coated polyglactin 910 antimicro-
bial suture (Vicryl Plus; Ethicon, Johnson & Johnson),
triclosan-coated poliglecaprone 25 antimicrobial suture
(Monocryl Plus; Ethicon, Johnson & Johnson) and
triclosan-coated polydioxanone antimicrobial suture (PDS
Plus; Ethicon, Johnson & Johnson). It has no toxic, terato-
genic, or irritating effects at the standard concentration!”.
Triclosan targets the e Fab I gene, which blocks bacterial
fatty acid synthesis (particularly the enzyme enoyl-acyl
carrier protein reductase [ENR])!3, Whilst many random-
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ized controlled trials have supported the evidence of ben-
eficial effect of TCS in the prevention of SSIs!*21, but
some studies have shown inconclusive results?>24,

The present study aims to assess the efficacy of TCS in
reducing the incidence of SSI in a tertiary care setting in
Northern India and the risk factors associated with it in
the General Surgery.

MATERIAL AND METHODS
Patients :

From July 2016 to Jan 2017, a total of 306 patients
underwent surgical wound closure with triclosan-coated
sutures at SMS Hospital, Jaipur. This retrospective study
was approved by the Institutional Ethics Board. Written
informed consent was not applicable as it was a retrospec-
tive study. Preoperative and demographic characteristics
of the patients are mentioned in Table 1.

Some confounding factors like American Society of
Anesthesiologists (ASA) score,elective or emergency sur-
gery, antibiotic prophylaxis, blood loss and presence or
absence of drain were noted. CDC criteria were used to
define the type of surgical wound ie, Class I- Clean, Class
11- Clean contaminated, Class I1I- Contaminated, Class I'V-
Dirty. The ASA score was used for classification of the
patients in terms of risk for the development of a surgical
site infection.29.1% had ASA score of 1, 34.3% patients
had ASA score of 2, 17% patients had score of 3, 3.3%
patients had score of 1, and 19.6 % had ASA score of 4.
The mean duration of surgery was 57.50+ 39.41 min.

Profile of wound condition at the time of discharge

Table | — Pre-operative and demographic characteristics of patients
Parameter Number Parameter Number
No of Cases 306 Wound class :

Age (years) : Clean 202 (66%)
Mean 39.63 Clean contaminated 48 (15.7%)
SD 17.52 Contaminated 27 (8.8%)
Range 4-85 years Dirty 29 (9.5%)

Height (cms) : Blood loss :

Mean 158.94 Yes 31 (10.1%)
SD 13.60 No 275 (89.9%)
Range 90-174 Need for blood transfusion :

Weight (kgs) : Yes 24 (7.8%)
Mean 64.77 No 282 (92.2%)
SD 1133 Use of drain :

Range 15-85 Yes 129 (42.2%)
Sex (%) : No 177 (57.8%)
Male 204(66.7) Mean duration of surgery (mins):

Female 102(33.3) Mean 575

Type of surgery : SD 39.41
Elective 188 (61.4%) Range 30 - 190
Emergency 118 (38.6%)

ASA score :

1 89 (29.1%)
2 105 (34.3%)
3 52 (17%)

4 60 (19.6%)
5 0 (0 %)
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was evaluated. 66% evaluated cases were found to be
‘clean’ at the time of discharge, 15.7% were clean con-
taminated, 8.8% were contaminated and 9.5 % were dirty.
24.5% of cases had serous discharge followed by 15.0%
cases had purulent discharge and 60.5% had clean wound
condition at the time of discharge (Fig 1, Table 2).
Exclusion criteria were any severe disease that might
influence wound healing or known allergy to triclosan.

Wound closures were performed by experienced sur-
geons as per centre’s protocol. Prophylactic antibiotics
were administered to all patients within one hour after the
start of the operation. Surgical areas were shaved just be-
fore the operation only in required cases and were asepti-
cally scrubbed with chlorhexidine (5%, soap). The wounds
were closed subcutaneously with a 3.0 Coated Vicryl Plus
Antibacterial (polyglactin 910) Suture (Vicryl Plus®,
Johnson and Johnson, India Ltd,) and intracutaneously with
a 4.0 triclosan-coated Monocryl® Plus Antibacterial
(poliglecaprone 25) Suture(Monocryl Plus®, Johnson and
Johnson, India Ltd,). All wounds were then covered with
drape, compresses and elastic bandages. The drape was
removed on the fourth postoperative day. We used drain-
age at the site of surgery in 42.2 % cases. Prophylactic
antibiotic treatment was performed according to the anes-
thesiology unit protocol. Postoperative anticoagulation was
performed if found necessary depending on wound and
comorbidity. In cases of poorly healed wounds and the

u Purulent
discharge

w Serous discharge

m Clean

Fig 1 — Profile of wound condition at the time of discharge

Table 2 — Profile of details of wound condition at the time of
discharge and follow-up period

Type of Wound Condition At discharge 10th day after discharge
(N =306) (N =306)

No % No %

Purulent discharge 46 15.0 -

1 + Purulent discharge 14 04.6 -

2 + Purulent discharge 29 09.5 -

Mild Purulent discharge 02 00.7 - -

Minor D/C Purulent (14) 01 00.3 - -

Serous discharge 75 24.5 - -

1 + Serous discharge 37 12.1 E

2 + Serous discharge 35 114 - -

Mild Serous discharge 03 01.0 - -

presence of discharge for a long period bacterial culture
was considered.

Outcome Wleasares :

Patients were daily inspected by attending surgeons for
any wound discharge, exudates, wound integrity, and signs
of inflammation. In case of a suspected infection, wound
swabs for cultures were taken, and evaluation for poten-
tial surgical revision was done. Association of occurrence
of SSI with age, gender and class of wound was analyzed.

After discharge, if a patient reported any type of wound
healing problems including dehiscence, swelling, redness
or exudate, they were seen at the outpatient clinic, and the
wounds were evaluated. Bacterial cultures were only col-
lected from patients with symptoms of infection and no
surveillance cultures were collected. SSI within the 30 first
days after surgery were considered to be related to sur-
gery and classified in terms of severity of the infection

Data are presented in descriptive manner for this single
arm study as mean + standard deviation, median and range
or number and percentage. Association of factors with SSI
incidence was analyzed using the ¥ test and reported with
risk ratio (RR) with 95% confidence interval (CI). A P-
value of <0.05 was considered statistically significant. The
treatment was considered efficient if observed probabili-
ties were lower than previously reported in literature, not
efficient if they were equal, and harmful if the observed
rate of complications was greater than the predicted rate.
Statistical analysis was done using Statistical Package for
the Social Sciences software program version 20 (SPSS
Inc, Chicago, IL).

RESULTS

During the study, wound infection developed in 13.4%
as Superficial/Incisional SSI and 1.3% cases as deep
incisional SSI (Table 2). None of the patients had SSI 10
days after discharge. Thus, use of triclosan coated sutures
could reduce the incidence of SSI by 85.3% (Tables 3-5).

In 2.2% cases with Wound Class 1 had SSI and the
association was significant. SSI incidence was 10.5%, 32.7
and 25.0% cases with Wound Class 2, 3 and 4 respectively
(non-significant) (Table 6).

Table 6 shows 36 patients of 156 (23%) had SSI in the
uncoated sutures group. 10 patients of 149 (6.7%) had SSI
in the vicryl coated suture category. In 12 patients of 50 in
class II wound category has SSI with uncoated whereas
only 2 of 50 patients had SSI in class II in coated vicryl
category. Similarly, 16 patients of 29 had SSI in class III
category which was on 2 of 25 for vicryl coated suture
(Table 7). :

In 4.9% cases who belongs to age group 58 — 67 years
had SSI and the association was statistically
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Table 3 — Profile of surgical site infection at the time of discharge in

study cases
Surgical site infection At discharge 10th day after discharge
(N =306) (N =306)
No % No %
Yes 45 14.7 - -
No 261 853 306  100.0

Table 4 — Profile of SSI type at the time of discharge in study cases

Types of SSI At discharge 10th day after discharge
(N =306) (N =306)
No % No %
Deep Incisional 04 01.3 - .
Organ/Space - - - -
Superficial Incisional 41 134 - -

Table 5 — Association between wound class and SSI

Table 7 — Association between age groups and SSI

Age groups N SSI
No %

<17 18 03 16.7
18-27 80 12 15.0
28 -37 51 06 11.8
38-47 51 08 15.7
48 - 57 46 10 21.7
58 - 67 41 *02 04.9
>68 19 04 21.1

By Chi - Square Test *P =0.023, Significant

Table 8 — Associationbetween gender and SSI

Gender N SSI

No %
Male 204 26 12.7
Female 102 19 18.6

By Chi — Square Test P =0.171, Not Significant

Wound Class N SSI

No %
Class 1 89 *02 022
Class 2 105 11 10.5
Class 3 52 17 327
Class 4 60 15 25.0
Class 5 - - -
Unknown - - B

By Chi - Square Test *P=0.001, Significant

Table 6 — Profile of SSI for uncoated and coated sutures

Class of Non- Non-  Non- Vicry! Vieryl ~ Vieryl
wound coated coated coated  coated coated coated
suture suture  suture suture suture  suture
(total) (non- (infected (total) (non- (infected
infected)  SSI) infected)  SSI)
Class [ 49 48 1 40 39 1
Class I 50 38 12 52 50 2
ClassIl 29 13 16 27 25 2
Class1V 28 21 7 30 25 5
Total 156 120 36 149 139 10

significant.Rest no age group showed a statistical correla-
tion (Table 8).

In 12.7% of male cases had SSI which was numeri-
cally less as compared to 18.6% of female cases but the
difference was not statistically significant.

There were no signs of wound dehiscence. There was
not a single case of intraoperative complications in our
cohort. There was no case of adverse effect reported in
our study.

Discussion

As SSIs continue to pose a challenge within healthcare
in India, further studies are required to substantiate the
efficacy of TCS in Indian population along with a detailed
identification of the factors associated with its prognosis.
Infection of the surgical site results mainly from the im-
balance between the amount of the microorganisms inocu-
lated, their virulence, and the ability of the immune sys-
tem to clear them. Therefore, it is logical that creating an

antibacterial environment within the wound by virtue of
suture material impregnation would be a targeted inter-
vention to reduce the risk of SSIs.Suture materials play an
important role in the development of SSIs by providing a
local surface for the adherence of microorganisms. At the
same time it is a criteria that can be easily changed?’.

Ford HR et al?® conducted a prospective, randomized,
controlled, open-label, comparative, single-center study
in pediatric patients undergoing various surgical proce-
dures. TCS received more "excellent" scores (71% versus
59%) by surgeons.Significantly fewer patients treated with
TCS reported pain on day 1 than patients who received
the other suture (68% versus 89%, p = 0.01). Okada n et
al’" authored a controlled clinical trial of 198 consecutive
patients undergoing pancreaticoduodenectomy. The rates
of SSI were significantly less (4.5%) in the TCS group
and (14.5%) in the control group (p=0.037). There are few
other randomized control trials by Nakamura et a/ and oth-
ers23-30 which demonstrated a significant beneficial effect
of TCS in the prevention of SSIs after surgery.

There are many level 1A evidence to support our re-
sults. Wu X et a/*! conducted a meta-analysis of 13 ran-
domized controlled trials and 5 observational studies.
Antimicrobial sutures significantly reduced SSI risk (for
RCTs: OR 0.72, 95 % C10.59-0.88, p=0.001, [>=14%,; for
observational studies: OR 0.58, 95 % CI 0.40-0.83,
p=0.003, I’=22%). Another meta-analysis by De Jonge et
al’? analyzed 21 RCTs including 6462 patients. Pooled
effects showed a RR of 0.72 (95% CI 0.60 to 0.86;
P<0.001). The trial sequential analysis confirmed a RR
reduction of 15 per cent for the use of TCS.
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Daoud et al meta-analyzed 15 randomized controlled
trials and obtained a risk ratio of 0.67, 95% CI 0.54-0.84
(p=<0.00053), demonstrating a highly statistically signifi-
cant, lower risk of SSI following operative procedures in
incisions which were closed with TCS compared to non-
antimicrobial closure technology. They had a similar in-
ference to ours in terms of ‘class of wound’ association. A
statistically significant reduction could be expected in
clean-contaminated and contaminated incisions but these
results were not robust when considered separately from
the clean incisions. No conclusions could be drawn based
upon this analysis on the impact of triclosan sutures as a
risk reduction strategy for SSIs involving dirty incisions.
Jonge et al also reiterated the same evidence that the ef-
fect of TCS appears to be more robust in clean procedures.
On the same line Diener et al3® concluded that efficacy of
TCS in a population with mostly non-clean procedures was
non statistically significant.

Leimetation and Steength :

As a limitation, this was a retrospective historical con-
trolled study having an observational nature conducted in
a single institution. Although the big sample size of 306
patients was the study’s strength and provides for good
reliability. Another strength of the study is its
generalizability and robustness due to inclusion of hetero-
geneous case-mix of patients.

CONCLUSION

SSIs are associated with an increased risk of morbid-
ity, readmission, intensive care unit stay, and mortality.
Hence the need to prevent SSIs is ubiquitous. Several ear-
lier publications have alluded to the benefits of using
triclosan coated sutures. Our study adds to the wealth of
evidence from an Indian perspective and presents a strong
case for implementing such technologies into routine clini-
cal practice. The incidence of SSI in our cohort was 14.7%
and SSI could be prevented in 85.3% cases. Triclosan an-
timicrobial sutures should be considered for superficial
and deep layer closure after all surgical operations. Also,
recognition of factors associated with SSI allows for hav-
ing targeted approach.Our study demonstrated a signifi-
cant protective effect of triclosan-coated sutures on the
occurrence of SSI after elective and emergency surgery,
in particular for wound class 2 & 3 and age group 58 —67.
We hope that our current study may generate enthusiasm
for future prospective studies, with more robust designs,
in order to back or negate our results.

Conflict of Interest : We hereby declare that the
authors have no conflicts of interest related to this
manuscript
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A comparative study of onlay and pré-peritoneal mesh
repair in the management of ventral hernias in our hospital
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7 N
[ A Ventral hernia includes both spontaneous and incisional hernias after an abdominal operation. )
Meshplasty can be onlay (over anterior rectus sheath) or sublay (pre-peritoneal). Controversy exists
regarding use of the type of either meshplasty, due to differences in ease in performing the surgery, time
of surgery, complications occurring in post-operative period and recurrence. Aim of our study was to
compare the outcome of onlay versus sublay mesh repair for ventral hernia. A total number of 180
patients with ventral hernias (with defect size <4 inches), admitted in surgery dept. in Smt SCL General
Hospital & Sheth VS Hospital, Ahmedabad from July 2016 to June 2017, were divided into two groups; A-
onlay mesh repair and B- sublay mesh repair. Patients were evaluated for operating time, postoperative
seroma formation, wound infection, drain duration, post-op hospital stay and recurrence of symptoms.
Among 180 patients, 90 patients underwent onlay and 90 patients underwent pre-peritoneal meshplasty.
Out of 90 cases of onlay, only 28 cases took >1 hour for operating. Out of 90 cases of pre-peritoneal
meshplasty, hospital stay was > 5 days for 11 cases and seroma was found in 3 cases and wound
infection was found in 4 case and post-operative pain score was less in most cases. On analysis of
results and five variables, pre-peritoneal mesh repair is comparatively good option even though dura-

tion of surgery is longer than onlay mesh repair.

[V Indian Med Assoc 2019; 117: 25-8]

N

Key words : Ventral hernia, onlay, pre-peritoneal, mesh repair.

ventral hernia is a bulge through abnormal opening

in the anterior abdominal muscles. Ventral hernias
include incisional hernia through previous surgical inci-
sion site, umbilical and paraumbilical hernia, epigastric
hernia!. Repair of ventral hernias with mesh as opposed to
suture has substantially improved long-term outcomes.
However, many studies demonstrate an increased risk for
wound complications with mesh placement including in-
fections, seromas, and mesh erosions*3. Mesh can be
placed over anterior rectus sheath (onlay) or pre-perito-
neal space. With onlay repair, skin flaps must be created,
which increases the risk of wound complications and mesh
infection?*, The risks of postoperative complications are
affected by where the mesh is placed. For example, mesh
exposed to intra-abdominal contents potentially increases
the risks of adhesions, bowel obstruction, and fistula for-
mation*>-10,

Pre-peritoneal space potentially protects the mesh from
both superficial wound complications and intraperitoneal
contents. In addition, it also allows for load-bearing tissue
in-growth from two directions’®. Due to excess mobiliza-

Department of General Surgery Smt NHL Municipal Medical Collage,
Ahmedabad 380006
IMS, Assistant Professor and Corresponding author
IMS, Professor & Head
3MS, Associate Professor
“3rd year resident

tion of fat and disruption of perforators immediate post-
operative complications like seroma and wound infection
rate will be more in onlay mesh technique®~. This com-
parative study was to focus on advantage and disadvan-
tage of two types of meshplasty and to provide informa-
tion regarding benefits of one over another®.

Aima and Objectives of the Study :

The aim of this study was to compare the outcome of

the onlay versus sublay mesh repair for ventral hernia.
MATERIALS AND METHODS

A combined prospective and retrospective study was
carried out on 180 patients of ventral hernias (epigastric,
umbilical, para-umbilical and incisional hernias exclud-
ing very large hernias with defect more than 4 inches) ad-
mitted in the Department of Surgery, Smt SCL Hospital
and VS Hospital, Smt NHL Municipal Medical Collage,
Ahmedabad over a period of 1 year from July-2016 to june-
2017. All patients were grouped alternatively as ;

* Group A : Onlay mesh plasty (mesh over the anterior
rectus sheath, 90 cases)

* Group B : Sublay mesh plasty(pre-peritoneal, 90 cases)

OBSERVATIONS

In both the groups were made with regards to duration
of surgery, postoperative complications like seroma for-
mation, wound infection, duration of drain placement,
postoperative stay and recurrences, if any.
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« All the patients were given | gm 3rd generation cepha-
losporin antibiotic preoperatively at the time of induction
and continued till the 5th postoperative day twice daily,
and then changed to oral antibiotic (cefixime/ amoxicillin
+ clavulanic acid) twice daily for the next 5 days. Early
mobility was strongly encouraged as cultural attitudes to-
wards surgery in the setting are prohibitors to early
ambulation for several days in postoperative period’*.

Follow up every monthly for 12 months was done to
see late wound complications like sinus, neuralgia and re-
currence of hernia etc. Conclusions were drawn using un-
paired student t-test.

« Duration of Study : 1 year (July-2016 to June-2017)
Sample Size : 180.

* Type of Study : A CombinedProspective and Retro-
spective study.

» Inclusion Criteria :All patients of age group more
than 18 years who were presented with ventral hernias (epi-
gastric, umbilical,para-umbilical and incisional hernias)
and undergone surgery, were taken and analysed.

« Exclusion Criteria : (1) Patients, less than 18 years, (2)
Groin hernia, (3) Divarication of recti, (4) Patients, medi-
cally not fit for surgery, (5) Patients, not giving consent.

Sungécal Technigue :

(A) Onlay mesh repair : The onlay repair was done
under general anaesthesia with skin incision over the bulge
or the defect. The hernia sac was clearly dissected and the
contents were removed and the margins of the defect were
held by Kocher forceps. The sac was dealt with and its
contents were reduced into the abdominal cavity. With non-
absorbable suture, the defect in the linea alba was closed
and a proline mesh of adequate size was placed on the
rectus sheath and fixed with stitches®!?. Hemostasis was
secured. A dose of broad-spectrum antibiotic was given
prior to anesthesia.

(B) Sublay mesh repair : The principles of the pre-
peritoneal or sublay mesh repair included two main steps;
mesh placement deep to the recti muscles and mesh exten-
sion well beyond the hernia defect. After the sac was be-
ing dissected and delineated, the defect is opened and the
pre-peritoneal plane is created between the posterior rec-
tus sheath and the rectus muscle for the placement of the
mesh. The posterior rectus sheath along with the perito-
neum is closed with zero prolene suture.

A proline mesh tailored to the size is placed in the al-
ready created plane behind the recti. The mesh is secured
with few interrupted 2-0 polypropylene sutures. A suction
drain is placed over the mesh. The anterior rectus sheath
is closed with continuous 1-0 polypropylene sutures®!°.
Another drain is placed in the subcutaneous plane and the
skin closed. Drains were removed when drainage was <20
ml in 24 hours.

All the patients were given 1gm 3rd generation cepha-
losporin antibiotic preoperatively at the time of induction

and continued till the 5th postoperative day twice daily, and
then changed to oral antibiotic (cefixime / amoxicillin +
clavulanic acid) twice daily for the next 5 days. The hospi-
tal stay of the patients was also recorded down (Fig 1).
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Fig 1 — Showing various layers into which mesh is placed in ventral
hemia repair

REsuLTS

Among the 180 patients, 90 patients underwent onlay
and 90 patients underwent pre-peritoneal mesh repair. Out
of 90 cases of onlay, only 28 cases took more than one
hour for operating. Out of 90 cases of pre-peritoneal mesh
repair, hospital stay was more than five days for only 11
cases and seroma was found in only 3 cases and wound
infection was found in only 4 case and postoperative pain
score was less in most cases.

Porcentage Distedbution of Ventral Fornino:
In this study of 180 patients of ventral hernia, the most
common type of
ventral hernia was
incisional hernia
(47.22%). Epigas-
tric hernia was the

Table 1 — Tpes of ventral hernias

Type of Hernia Frequency Onlay Sublay

Umbilical 63 (35%) 27 36
Paraumbilical 23 (12.78%) 11 12

Incisional 85 (47.22%) 45 40
least common type | gpigastric 09(05%) 07 02
(05%) (Table 1). | Total 180 90 90
ge and Sex
DWMG& ;S Table 2 — Age and sex distribution

Age group Male Female Total Percent

Out of 180 pa-|~
(in years)

tients, 98 patients

B30 13 12 25 139%
weremaleand 82pa-| 0, By 50 1 41 228%
tient were female. | 45050 17 24 41 228%
Most of cases are|s0w060 30 26 56 311%
from middle age|>60 08 09 17 94%

Total 9§ 82 180  100%

group (Table 2).
Postoperative Cowne :

The most common complication observed was seroma
formation in 26 patients. Out of 26 patients, 3 were in pre-
peritoneal and 23 in onlay mesh repair group (Table 3).
This complication was managed with seroma drainage.
Onlay technique had more of seroma formation, due to
the fact that onlay techniques require significant subcuta-
neous dissection to place the mesh, which can lead to de-




vitalized tissue with seroma formation or infection.

Table 3 — Postoperative complications
Complications Group A Group B Total (180)
(Onlay) (90)  (Sublay) (90)
Wound infection 23 (25.5%) 04 (4.4%) 27 (15%)
Seroma formation 23 (25.5%) 03 (3.3%) 26 (14.4%)
Flap necrosis 02 (2.2%) 00 (0.0%) 02 (1.1%)
Recurrence in 1 year 03 (3.3%) 00 (0.0%) 03 (1.66%)

Wound infection was found in 27 cases. Out of these
4 in pre-peritoneal group and 23 were in onlay group
(Table 3). These patients were treated with appropriate
antibiotics and regular dressing. No patient required re-
moval of mesh because the infection was superficial and
responded well to antibiotics.

Chronic pain was a complaint of 18 patients in all. Out
of these 15 were in onlay group while 3 in pre-peritoneal
mesh repair group.The reason for chronic pain in onlay
mesh repair may be because mesh is placed below subcu-
taneous plane over

the muscle and su- Table 4 — Postoperative pain
tured over it th?t Postoperative  Group A Group B
causes chronic [pain (Onlay) (90) (Sublay) (90)
muscle irritation and 0 (no pain) 00 (00%) 00 (00%)
because of the fact|1-3 (mild) 05 (5.6%) 33 (36.6%)
that the closure is in [4-7 (moderate) 46 (51.1%)  55(61.1%)
tension (Table 4). 7-10 (severe) 39 (43.3%) 02 (2.3%)

Mean duration of

hospital stay post op- | Table 5 — Duration of hospital stay
eratively in sublay |Durationof  Group A Group B
group was 4.8+1.51 hospital stay  (Onlay) (Sublay)
days, whereas it was |<5 days 07 (7.78%) 79 (87.78%)
6.68+1.46 days in > 5 days 83 (92.22%) 11(12.22%)

Total 90 90
onlay group (Table 5).

In group A (onlay), the operative time ranged from 50
to 90 minutes with a mean operative time of 67.04+13.19

minutes, while in
group B (sublay), the Table 6 — Duration of surgery
operative time ranged | Duration of ~ GroupA Group B
from 60 to140 minutes | Surgery (Onlay) (Sublay)
with a mean operative | <Lhour  62(68.9 %) 00 (00%)
time of 93.26+24 .94 >1 hour 28 31.1%) 90 (100%)
minutes (Table 6). hir el 2
Discussion

Ventral hernia in the anterior abdominal wall includes
both spontaneous and, most commonly, incisional hernias
after an abdominal operation.Small hernias less than 2'2
cm in diameter are often successfully closed with primary
tissue repairs. Primary tissue repair is associated with
higher unacceptable recurrence rate, now-a-days, tension
free mesh repair is ideal hernia repair. Mesh placement in
the pre-peritoneal, retro muscular sublay position with
overlapping the hernia defect in all directions was intro-
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duced in the late 1980s!!, The refinement of sublay tech-
nique decreased the recurrence rates and gave better out-
come making it to be declared the standard of care of ven-
tral hernias!!.

Most important comparable factors are duration of
hospital stay, postoperative complications, recurrence and
resume to routine work'2-14, At the end of analysis, results
mentioned above are compared. Based on the above re-
sults, duration of surgery was less in case of onlay mesh
repair compared to pre-peritoneal mesh repair. In case of
onlay mesh repair, 68.9% of cases took less than an hour
for operating. But 100% of pre-peritoneal mesh repair took
more than an hour for operating. In 87.78% pre-peritoneal
mesh repair, hospital stay was less than five days. In 92.2%
of onlay mesh repair, hospital stay was more than five days.
25.5% of onlay mesh repair cases developed seroma. But
only 3.3% of pre-peritoneal mesh repair developed seroma.
25.5% of onlay mesh repair cases developed wound in-
fection. But only 4.4% of pre-peritoneal mesh repair cases
developed wound infection. Postoperative pain score was
4 and 5 for more than 60% of the pre-peritoneal mesh re-
pair cases. But pain score was more than 5 in most of the
cases in onlay mesh repair.

Sublay mesh repair is a good alternative to onlay mesh
repair that may be applicable to all forms of ventral
hernia. The mesh related overall complication rate is low in
sublay mesh repair such as drainage time, seroma forma-

tion and wound infection as well as the low recurrence rate.
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Hereditary multiple exostosis, also known as Diaphyseal aclasis is characterised by development
of multiple exostosis. We report two cases of diaphyseal aclasis who presented to the outpatient
orthopaedics department of our institution with clinico-radiological correlation of the diagnosis with
due emphasis on the associated deformity as encountered. The multiplicity of lesion and associated
deformity makes the diagnosis of diaphyseal aclasis at an early stage than its solitary counterpart.
Most of the patients presented with short stature as the chief complaint. The spectrum of the radio-
logical features of osteochondroma, its variants and complications are a direct refelction of its patho-
logical appearances. Identification of these features are important in guiding therapy and thus im-

'\1
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steochondroma is the most common benign tumor or tumouir-

like condition with characteristic radiological features. It may
be solitary or multiple with latter being associated with Hereditary
multiple exostosis or diaphyseal aclasis. Treatment of hereditary mul-
tiple exostosis is complex and is often directed to correct the associ-
ated deformities rather than restricted to exostosis alone (Figs 1-5).
Casel:

A twenty-five year old male patient presented with chief com-
plaints of short stature and multiple bony swellings around the joints
of upper and lower extremity since childhood. There was no his-
tory of similar complaints in the family. General and systemic physi-
cal examination was normal. On Local examination, multiple hard
bony outgrowths fixed to the underlying bone were noted in the
region of bilateral wrist joint, bilateral knee and ankle join with
deformity at bilateral wrist joint and forearms with shorening of
right lower extremity. Skeletal survey of the patient was done which
revealed multiple sessile and pedunculated bony outgrowths con-
tinuing with the underlying bones at multiple sites. Radiograph of
bilateral wrist with forearm revealed sessile bony outgrowths com-
posed of cortical and trabeculated component continuing with the
underlying shaft of the forearm bones. There was shortening of the
bilateral ulna with outward bowing of radius and subluxation of
bilateral radiocarpal joints classically termed as the Bayonet hand
deformity. Radiograph of bilateral knee joint in frontal and lateral
preojections shows undertubulation of ends of femur termed as
Erlenmeyer flask deformity. Multiple pedunculated bony outgrowths
from bilateral lower end of femur and upper end of tibia and fibula
projecting away from the joint space, a deformity termed as coat
hangers exostosis at the distal end femur. Radiograph of bilateral
ankle joint, frontal projection showed similar pedunculated exosto-
sis at the distal end of tibia and fibula with pressure erosion over
the medial end of distal right fibula with formation of interlocking
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Fig 1(a) Fig 1(b)

Figs la & 1b— Radiograph bilateral forearms with wrist joint (Frontal
projection):Multiple sessile bony outgrowths continuous with the
undelying long bone noted at the lower end of bilateral radius-ulna with
shortening of ulna and outward bowing of radius with subluxation of
radio-carpal joint ,classically termed as Bayonet deformity

exostosis. Diagnosis of Diaphyseal
aclasis was confirmed on the evalua-
tion of the skeletal survey of the patient
which revealed characteristic sessile
and pedunculated multiple exostosis
with associated deformities. The patient
was treated with reconstructive opera-
tion for bilateral bayonet deformity.
Case 2 ;

A thirty two year old male patient
presented with chief complaints of
multiple hard bony swelling around
wrist and knee joint, associated with Fig2 — Radiograph bilateral
swelling over the back on the left side  knee joint, frontal projection:
since childhood. There was no asso- Multiple sessile and peduncu-
ciated pain. Family history of similar lated bony outgrowths consistent
swellings in elder brother was also ~ With multiple exostosis
noted. On examination, multiple bony swellings fixed to the under-
lying bones were noted in the region of wrist, bilateral knee, right
shoulder and left scapular region. Radiograph of the right shoulder
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Fig 3 — Radiograph ,bilateral Knee :
Undertubulation of lower end of bilateral
femur(Erlenmeyer flask deformity) with multiple
pedunculated exostosis growing away from the
joint space (Coat hangers exostosis)

and humerus showed multiple sessile bony outgrowths from the
proximal half of right humerus. Radiograph of the left scapula re-
vealed similar exostosis arising from the lower medial border of the
scapula. Radiograph of bilateral wrist with forearm revealed simi-
lar bony outgrowths with right sided bayonet deformity. Radiograph
of bilateral knee joints showed multiple bony exostosis with
undertubulation of the ends of femur and tibia-fibula. Diagnosis of
hereditary multiple exostosis was made. The patient underwent
reconstructive operation for the right side bayonet deformity with
excision of the associated exostosis under general anaesthesia. Post-
operative period was uneventful and physiotherapy was started on
4th postoperative day.
Discussion

Hereditary multiple exostosis, also known as familial osteo-
chondromatosis or diaphyseal aclasis, is characterised by the de-
velopment of multiple osteochondromas. It has an autosomal domi-
nant inheritance with incomplete penetrance in females. The num-
ber of exostosis, the degree and type of deformities and the risk of
complications varies significantly even within the family'.

The genetic basis of HME is on chromosome®, the locus being
EXT-1 and additional locus on chromosome 11 and 19, referred as
EXT2 and EXT32

The skeletal distribution of lesions of HME is characteristi-
cally described as bilaterally syymmetric involvement with involve-
ment of any bones developing from enchondral ossification with
most frequent involvement of bilateral lower extremity in 50% cases.

On imaging, the individual osteochondromas in HME is identical
to that of solitary lesions. Carroll et al noted that the amount of involve-
ment and deformity of the forcarm and distal leg is a measure of the
overall disease extent. In addition, they found that the percentage of
sessile osteochondromas correlated with the extent of deformities®.

Cosmetic deformity caused by an osteochondroma is the most
common clinical presentation. Bony deformities include both growth
sequelae as a result of failure of normal tubulation and local effects
such as osseous bowing and malalignment. Extrinsic pressure ero-
sion of an adjacent osteochondroma is commoner with large le-
sions where paired bones lie juxtaposed. Other complications in-
clude Fracture of the osteochondral fragment, Vascular compro-
mise, Neurological sequelae, bursal formation and rarely malig-
nant degeneration, most commonly into chondrosarcoma. The risk
of malignant degeneration is about 1% in solitary osteochondroma
to upto 25% in HME.

Radiographic features suggestive of malignant degeneration in-

Fig 4 — Radiograph bilateral ankle joint : Multiple

pedunculated exostosis noted at with calcified hyaline

cap ,Cauliflower exostoses(star). Interlocking exostosis of

right sided distal tibia-fibula with pressure erosion on
distal medial shaft of right fibula.(arrow)

Fig 5 — Radiograph of scapula :
Pedunculated exostosis arising from the

4
clude?. infero-medial margin of left scapula

(1) Growth of osteochon-
droma in a skeletally mature patient.

(2) Irregurity of the surface of
the lesion.

(3) Focal regions of radiolu-
cency in the interior of lesion

(4) Erosion or destruction of
adjacent bone. And

(5) Significant soft tissue mass
with irregular calcification.

(6) A cartilage cap thickness of
more than 1.5 ¢cm should be con-
sidered suspicious for malignant
transformation.

Treatment of patients with
HME is complex and controversial.
Most of the surgical treatment is
directed to correct the associated
deformity along with excision of
exostosis’. Patients with HME re-
quire continuous surveillance for
the progression of deformity and
development of complications. The
overall recurrence rate of osteo-
chondromas is estimated to be 2%
with most of these related to inad-
equate excision of the overlying perichondrium.
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Fig 6 — Radiograph of right
shoulder with proximal humerus:
Multiple sessile exostoses noted
arising from proximal humerus
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Gaucher’s Disease is a rare Genetic Autosomal Recessive Lysosomal Storage disorder caused by W
inherited deficiency of acid-R-Glycosidase (Glucocerebrocidase-GBA) which results in glycosphin-
golipid Glucosylceramide to accumulate within lysosomes of Macrophages'2. Out of Three types of
this disease type | is most common form of the disease and it does not involve CNS and can be
present at Adulthood. In Present case 22 years old Female presented with weakness and abdominal
fullness and pain. Hemogram shows Pancytopenia and USG revealed Hepatosplenomegaly. On Bone
marrow examination Gaucher’s Cells found and Gaucher’s Disease (Type 1) diagnosis was made.
Treatment of this disease is enzyme supplementation and Bone marrow transplantation.

[/ Indian Med Assoc 2019; 117: 31-2]
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aucher’s Disease named after the French Doctor Philippe
Gaucher, who originally described it in 1882. Storage of
glucocerebroside was first recognized by Epstein in 1924 This dis-
ease presents with Symptoms of Pancytopenia, Hepatosplenom-
egaly, skeletal disorders, painful bone lesions, neurological com-
plications, lymphadenopathy, and yellow deposition on the sclera'
and can be diagnosed by Bone Marrow examination, Enzyme esti-
mation and Definate diagnosis by Genetic Testing. Treatment of
this disease is Enzyme Replacement therapy (ERT) and Bone mar-
row Transplantation'.
CAsE REPORT

A 22 year old female came to OPD with complains of weak-
ness, Abdominal Pain. No any other complains were present.

Examinations — The patient’s Vital signs were within normal
limits. There was pallor, Hepatosplenomegaly. There was no lym-
phadenopathy, Sternal tenderness or any skeletal abnormalities.

Investigations — Routine Hemogram shows Hb : 5.4g/dl ,To-
tal RBC count : 2.85 mil./cmm Total Leukocyte Count: 2500/cmm,
Diffential Count P, L,, E_M_ B, ESR:65 mm/ st hour, Plate-
let count ; 1,10,000 /cmm. Her Ferittin was 368 ng/ml and Vit. B-
12: >2000 pg/ml, SGPT: 78.52 U/ml, total Billirubin: 0.73 mg%,
Direct Billirubin: 0.60 mg%, Alkaline Phosphatase 91.25 1U/ml.
Her peripheral smear shows Dimorphic Anemia with Leucopenia
and Thrombocytopenia (Pancytopenia). Angiotensin Converting En-
zyme (ACE) was 118.0 w/l.

Her USG examination shows Liver enlargement of 18 cm with
Splenic Enlargement.

From the history, clinical examination and investigations it was
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evident that patient is suffering from Pancytopenia with high ESR
and Hepatosplenomegaly. So Bone-Marrow aspiration examina-
tion was planned.

On Bone marrow examination many large Histiocytic cells hav-
ing eccentric or centrally placed nuclei with fibrillary or striated
pattern pale blue to grey ‘crumpled cigarette paper’ like cytoplasm.
(Gaucher’s cells) were present and Gaucher’s Disease Diagnosis
was made (Fig 1).

Fig 1 — Gaucher's cell (50x, field's stain)
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DiscussionN

Gaucher’s Disease is a genetic disease and the most common
of Lysosomal Storage Disease. It is a form of Spingolipidoses caused
by deficiency of acid- B -glucosidase enzyme which acts on
glucosylceramide fatty acid, so there is accumulation of this fatty
acid in macrophages. This can collect in Liver, Spleen, Kidneys,
Brain and Bone marrow".

Epidemiology and Genetic Aspects :

The disease is affecting an estimated 1 in 50,000 to 1 in 100,000
people of the general population®. Persons of Eastern and Central
European (Ashkenazi) Jewish heritage are at higher risk for the
disease with incidence rate of approximately 1 in 500 to 1000".
There is inadequate information on the prevalence of this condition
in the Indian population due to its rarity in this part of the world?. It
is Autosomal recessive so mother and father must both pass one
abnormal copy of the gene to the child in order for the child to
develop the disease’.

Located on long (q) arm of chromosome 1, GBA gene codes
for production of enzyme Beta glucocerebrocidase?. However, the
mutations in this gene leads to reduction in the activity of this en-
zyme causing toxic level accumulation of the glucocerebrosides in
the cells which in turn damages the tissues and organs leading to
the onset of characteristic features indicating Gaucher’s Disease’.
Most of these mutations are mis-sense mutation related with vari-
able severity observed in the phenotype of the condition, for ex-
ample the mutation c.1226 A>G (N370S) on the GBA gene is often
associated with certain degree of neuro-protection causing Type 1°.
Whereas the homozygosity for the c.1448T>C (L444P) mutation
on the GBA gene presents with neurological symptoms®. The com-
plexity of identification and characterization of mutations in the
gene of GBA is caused by a great amount of mutated alleles. The
existence of a highly homologous psudogene and its location on
chromosome 1, a highly gene rich region promotes the presence of
complex alleles. Based on the mutations present and the numbers
of alleles affected, the disease is classified into 3 major types indi-
cating the variable phenotype and different levels of severity'. Each
type has been linked to particular mutations:

Type [ (Non-neuropathic) (N370S homozygote) most common
form and does not involve CNS, Clinical manifestation are heter-
ogenous and can come to attention from infancy to adulthood with
median age at diagnosis is 28 years of age , range from very mildly
affected individuals to those having rapidly progressive systemic
abnormalities*'2.

Type 11 (1 or 2 alleles L444P) is very rare, characterized by
neurological problems in small children. The enzyme is hardly re-
leased into the lysosomes and prognosis is poor: most die before
age of 312,

Type I1I (also 1-2 copies of L.444P, possibly delayed by protec-
tive polymorphisms) presents in early child hood and most com-
monly in the Swedish population from the Norrbottern Region. This
group develops the disease somewhat later, but most die before the
age of 30*2,

DiaGNosis

Diagnosis of this disease can be made by presence of Gaucher’s
cells in Bone marrow, Liver or Spleen Biopsy. The Gaucher’s cells
are having centrally or eccentrically placed nuclei with fibrillary,
striated pale blue ‘crumpled paper pattern’ cytoplasm®. This cells
show strong PAS and Tartrate Resistant Acid Phosphatase (TRAP)

positivity with diffuse iron staining in cytoplasm®. Other key diag-
nosis is enzyme estimation which is decreased in the patient of this
disease. It can be diagnosed by demonstration of deficient Acid- B -
Glucoside enzyme in isolated peripheral leucocytes or cultured
fibrocytes. Confirmed diagnosis is made by molecular DNA assay
which show mutation in GBA gene on chromosome 1. Mutation
types N3708S, L444p, 84GG JVS2+1 and sequence analysis is use-
ful for identifying rare mutant alleles associated with Gaucher’s
Disease'?. Only Karyotyping will not be able to identify the array of
mutation present'. Prenatal Diagnosis is available by determining
enzymatic activity or specific mutation in chorionic villi or cul-
tured amniotic fluid cells.

Treatment of this disease is Enzyme Replacement Therapy and
Bone marrow Replacement. ERT has remarkable effects on
Hepatosplenomegaly and anemia, increased growth velocity in chil-
dren, weight gain and increased energy levels™'. Treatment of pa-
tients with Type 1 with recombinant 3-Glucocerebrocidase
(Imuglucerase) results in a decrease in the relative volume of bone
replaced by Gaucher’s cells and an increase in hemopoeitic and fat
cells and decreased cortical bone structure!!.
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We report a rare case of Leiomyoma of The hard palate : Case Report and Review. A 42 year old
male presented with a small 1 cm swelling over hard palate which was painless slow growing, non
tender, smooth surface, overlying mucosa was reddish. Total excision was done with safe margins.
The histopathological examination shown leiomyoma. This is rare tumour of hard palate which arise
from unstriated muscle presented with slow growing swelling over hard palate. Treatment is total
excision with safe margins followed by regular follow up.

[J Indian Med Assoc 2019; 117: 33-5]
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]’_:iomyoma is a benign smooth muscle tumor that may appear in
ny location, Though it is more common in the uterus, gas-
trointestinal tract and skin. It is rarely found in the oral cavity
(0.065%), due to the scarcity of smooth muscle in this territory.

Oral leiomyoma is usually seen in adults and shows no gender
predilection. The most frequent locatjons are the lips, tongue, hard
and soft palate, and the cheeks. The tumor generally manifests as a
slow-growing painless lesion, often of a purplish color.

The diagnosis is exclusively based on the histological findings.
Clinically, a differential diagnosis must be established with lesions
of the oral mucosa or connective tissue, such as fibromas, lipomas,
salivary gland neoplasms, vascular tumors such as lymphangioma
or haemangioma, etc. The differential diagnosis moreover must also
include the malignant form of leiomyoma, ie, leiomyosarcoma. Treat-
ment consists of complete resection, with dew safety margins and
periodic controls to ensure early identification of possible tumor
relapse. The present article describes a new case of oral leiomyoma,
located in the palatal region, and evaluates the clinical and histo-
logical characteristics of the lesion, with a view to including the
latter in the routine differential diagnosis of oral mucosal lesion.

CAse RepoRT

A 42-year-old male presented with a history of painless small
swelling over hard palate on left side (Fig 1). The physical exami-
nation revealed a lesion measuring about 1 cm in diameter, located
adjacent to the palatal surface of the upper premolars in the second
quadrant. The lesion was a pale color with redness of adjacent mu-
cosa, it was painless and non-hemorrhagic in response to palpa-
tion.

Treatment done with total excision of the lesion with a safe
margin under local anesthesia and was sent for histopathology. The
surgical wound was allowed to heal by second intention.

The histopathological study diagnosed oral leiomyoma
(angioleiomyoma type). Hematoxylin-cosin staining (Fig 2, H&E
x 100) revealed the presence of intermingling smooth muscle bands
separated by cellular fibrous connective tissue.

Department of ENT, MLB Medical College, Jhansi 284128

IMS, Associate Professor and Corresponding author

2MD, Assistant Professor, Department of Pathology, MLB Medical
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Fig 1 — Showing swelling over hrad palate

Discusston

Leiomyoma is infrequent in the oral cavity, due to the scarcity
of smooth muscle in this territory. Stout suggested the smooth muscle
of the tunica media of the arteries to be the probable origin of oral
leiomyomas. Other authors consider leiomyomas to derive from
the remains of embryonic tissue such as the lingual duct or circum-
vallate papilla of the tongue (Praal et al).

Leiomyoma of palate is rare tumour as reported. In the review
published by Farman in 1975, involving 7748 smooth muscle tu-
mors located throughout the body, only 5 cases (0.065%) corre-
sponded to the oral cavity. The most common location was the fe-
male genitourinary tract. Hachisuga et a/ recorded 15 cases (2.7%)
of oral angioleiomyomas in a series of 562 angioleiomyomas regis-
tered in a General Pathology Department. Brooks et al published a
retrospective study of 12 angioleiomyomas, one solid leiomyoma
and one leiomyosarcoma, out of a total of 76,412 biopsies/oral le-
sions registered in a Department of Oral Medicine in the period
between 1963 and 2001. The incidence of angioleiomyoma was
0.016%, and represented 92.3% of all benign smooth muscle tu-
mors located in the oral cavity.

Leiomyoma is usually seen in adults with the greatest incidence
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Fig 2 - Hematoxylin-cosin staining revealed (he presence of intermin-
gling smooth muscle bands separated by celiular fibrous connective
tissue

corresponding to the 40-59 years age interval. Regarding gender
distribution, some authors consider both males and females to be
affected in cqual proportion, though considerable controversy ex-
ists on this point. The present case was 45 years male, coincides
with the typical presentations reported in the literature in relation to
age distribution of Ieciomyoma.

The most frequent locations of oral Ieiomyoma are the lips,
tongue, hard and soft palate, and the cheeks. Leung KW, ¢t al re-
ported a case of oral leiomyoma of buccal sulcus. In the series de-
scribed by Svane er al, 21% of the leiomyomas were located in the
palate. Out of these. angioleiomyoma represents 74%, solid lei-
omyoma 25%. and only one case of leiomyoblastoma has been docu-
mented. Brooks et al. recorded two angioleiomyomas at palatal level
(16.7%) one in the hard palate and the other in the soft palate. The
World Health Organization classifics leiomyomas into three histo-
logical types: Ieiomyoma (solid), angiomyoma (vascular leiomyoma)
and epithelial leiomyoma (leiomyoblastoma).

According o Naticlla et a/ the most frequent histological pre-
sentation of oral leiomyoma is angiolciomyoma (derived from
smooth muscle of blood vessels). According to other authors,
angioleiomyomas represent 64-66.2% of all types of oral
leiomyomas. This is probably because the main source of smooth
muscle tissue in the oral cavily is tunica media ol the arteries. Duhig
and Ayer suggested that vascular leiomyoma represents only a stage
within a continuous process of smooth muscle maturation. The
maturation sequence would be as follows: hemangioma, angioma,
vascular Iciomyoma, leiomyoma and solid leiomyoma. According
to Damm and Neville, solid Iciomyoma is histologically very dif-
ferent from angioleiomyoma, and the two entities therefore should
be regarded as separate tumors. Leiomyoma tends to manifest as a
smooth-surfaced submucosal nodule.

The overlying epithelium rarely ulcerates, though in some cases

there is histological evidence of ulceration. The color of the lesions
depends on their vascularization and depth. However, although their
origin is related to the blood vessels, only 55.9% arc red, blue or
purple in color. The rest show (he appearance of normal mucosa, or
have a grayish tone. At palpation, the tumors appear [irm and are
generally well delimited, with free displacement within the lax tis-
sues ot the lip and oral mucosa. The lesions tend to grow slowly,
with a size ranging from a few millimeters to 3 cm. In the cases
described by Brooks er af, all the lesions were between 2-10 mm in
size. Hemani DD ef af presented a large leiomyoma of palate. The
tumor in our patient was | cm in diameter, and presented a pink-
purple color, as commented above. Most oral Iciomyomas present
as asymptomatic lesions, same in present case, though different
authors have described clinical symptoms  like pain on palpation.
chewing and swallowing difficulties. and abnormal tooth mobility.
The diagnosis ol leiomyoma is relatively difficult to establish, duc
to the similarity with other fusiform cell tumors. The differential
diagnosis must include other mesenchymal tumors (fibroma, ncu-
rofibroma, lipoma, ele). salivary gland neoplasms (mucocele, pleo-
morphic adenoma, ete), vascular tumors (lymphangioma, heman-
gioma, pyogenic granuloma, etc). and soft tissue cysts such as der-
moid cysts. When located in the region of the hard palate. adjacent
to eeth the tumor can be conlused with a periodontal lesion.

The definitive diagnosis of leiomyoma is therefore based on

the histological study of the lesion. Leiomyomas are composed ol

fusiform smooth muscle cells with elongated nuclei, similar to {i-
broblasts. The cells are distributed in parallel bundles, and the le-
sions are encapsulated or well delimited within the surrounding
tissue. No fibrous stroma is noted only small capillaries among the
tumor cells. In order to diflerentiate leiomyoma (rom the rest of
fusiform cell tumors, specific stains are used to identity collagen
and muscle cells, such as the Van Gieson. Masson trichromic and
Mallory phosphotungstic acid-hematoxylin (PTAH) stains. Van
Gieson staining is recommended for muscle. The Masson trichro-
mic stain diflerentiates the cytoplasmic elements of the smooth
muscle cells, which stain red. from collagen and fibroblasts, which
stain blue or green. However, both the Van Gieson and Masson
trichromic stains can give rise to false positive results for muscle
and collagen fibers; it is therefore advisable to confirm the pres-
ence of myofibrils by using the Mallory PTAH stain. Immunohis-
tochemical techniques can also be used. In this context, specific
monoclonal antibodies for actin (a smooth muscle marker) are use-
ful for confirming the diagnosis of leiomyoma (Gonzalez sanchez
MA et al). Six cases diagnosed as leiomyoma were retrieved from
the files of two oral biopsy were done with suitable controls. The
haematoxylin and cosin and Masson's (richrome stains supported a
diagnosis of leiomyoma in all 6 cases but PTAH was positive in
only 3 of them. The immunohistochemical study confirmed the di-
agnosis of leiomyoma in 3 cases. The other 3 werce identified as
granular cell tumour, myofibroma and neurofibroma, respectively.
Immunohistochemistry is a precise and reliable method for defini-
tive diagnosis of oral lciomyoma (Baden E ef af).

[.eiomyoma must be caretully difTerentiated from leiomyosar-
coma, particularly low-grade leiomyosarcoma. To this cffect, a de-
terminant factor is the presence of mitotic figures. In the presence
of over 10 mitoses per high-magnification ficld (x40), the lesion is
considered to have a malignant behavior, while fewer than two mi-
totic figures per 10 high-magnification {iclds is indicative of a good




prognosis. The presence of ulceration is also considered to be in-
dicative of malignancy. Immunohistochemical techniques and mo-
lecular markers such as PCNA, bcl-2, CDK4, p53 and MDM2 are
correlated to malignant lesions; the diagnostic procedure for differ-
entiating muscle tumors is therefore based on these methods.

The treatment of choice is local resection, including an adequate
safety margin of normal-appearing tissue. Despite the vascular ori-
gin of these lesions, important bleeding after excision is rare. Like-
wise, these benign smooth muscle tumors rarely relapse. Neverthe-
less, Brooks et al. documented relapse two weeks and 9 months
after resecting two hard palate leiomyomas.

CONCLUSION

The leiomyoma is a rare benign tumor of the oral cavity, and
with a good prognosis, though it must be included in the differen-
tial diagnosis of oral mucosal lesions. The treatment of choice is
surgical resection with adequate safety margins in all cases, due to
the high incidence of malignancy of this tumor within the orat cav-
ity, when compared with the rest of anatomical locations. The pos-
sibility of relapse moreover requires periodic patient controls after
resection. Histopathological examination should also include the
immunohistochemical study.

REFERENCES
1 StoutAP — Solitary cutaneous and subcutaneous leiomyoma.
Am J Cancer 1937; 29: 435.
2 Duhig JT, Ayer JP — Vascular leiomyoma. A study of sixtyone
cases. Arch Pathol 1959; 68: 424-30.
3 Farman AG — Benign smooth muscle tumours. S Afr Med J
1975; 49: 1333-40.

JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 117, NO 5, MAY 2019 | 3’

4 Damm DD, Neville BW — Oral leiomyomas. Oral Surg 1979;
47: 343-7.

5 Praal FR, loannides CA, Jan van Beek G, Van de Molengraft
F — Oral leiomyomas. J Maxillofacial Surg 1982; 10: 229-35.

6 Natiella JR, Neiders ME, Greene GW — Oral leiomyoma: Re-
port of six cases and a review of the literature. J Oral Pathol
1982; 11: 353-65.

7 Hemani DD,GuptaAK, Sharma KK, Sharma SD — Leiomyoma
of the palate. J Laryngol Otol 1983; 97: 471-7,

8 Hachisuga T, Hashimoto H, Enjoji M — Angioleiomyoma: A
clinicopa—thologic reappraisal of 562 cases. Cancer 1984; 54:
126-30.

9 Svane TJ, Smith BR, Cosentino BJ, Cundiff EJ, Ceravolo JJ
Jr— Oral leiomyomas. Review of the literature and report of a
case of palatal angioleiomyoma. J Periodontol 1986; 57: 433-
5;

10 Leung KW, Wong DY, Li WY. Oral Leiomyoma: Case Report.
J Oral Maxillofac Surg 1990; 48: 735-8,

11 Baden E, Doyle JL, Lederman DA — Leiomyoma of the oral
cavity: a light microscopic and immunohistochemical study with
review of the literature from 1884 to 1992. Eur J Cancer B
Oral Oncol 1994; 30: 1-7.

12 Brooks JK, Nikitakis NG, Goodman NJ, Levy BA —
Clinicopathology characterization of oral angioleiomyomas.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002; 94:
221-7.

13 Gonzalez Sanchez MA, Colorado Bonnin M, BeriniAvtes L, Gay
Escoda C — Leiomyoma of the hard palate: a case report.
Med Oral Patol Oral Cir Buccal 2007; 12: E221-4.

Letter to the Editor

CONGRATULATIONS!
Editorial, JIMA, Vol 117, No 03, March, 2019
SiR,

We are Dr Bhaskar Vyas and Dr Rajni Vyas, Octogenarian
Life Members of IMA.We heartily congratulate you for your
editorial article on ABC of stem cells, Vol 117, No 03, March,
2019. This is the need of the hour.

We further introduce ourselves as researchers in stem cells.
We are a few amongst those who have been funded (twice) by
DBT, Gol. You will be happy as an orthopedic surgeon to know
that we have generated as original research to treat OA knee.
We would like to contribute our research for publication to JIMA.

IMS, Plastic Surgeon DR BHASKAR Vyas!
2MD DGO, Obs & Gynae. DR RaNI Vyas?
Formally professors at Medical College, Baroda.

Ifyou want to send your queries and receive the response
on any subject from JIMA, please use the E-mail facility.

Know Your JIMA

Website : www.ejima.in

For Editorial : jimal930@rediffmail.com
For Circulation : jimacir@gmail.com

For Marketing : jimamkt@gmail.com

For Accounts : journalaccts@gmail.com
General : j_ima@pvsnl.net

Connecting hospitals with investors worldwide !

www hospitalforsalelease.com

Now Sell, Lease & Buy
Hospitals & Equipment worldwide

Register Free
Zero % brokerage
Data encrypted for confidentiality |

Mobile - 9876625076

Email  contact@hospitalforsalelease com




E(w { JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 117, NO 5, MAY 2019

Activities Report

IMA Kunnamkulam Branch organised CME, International Women’s day,
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IMA Telemedicine day in last month
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training for WDW members, International Women s Day Celebrations, Cancer detection
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£ _'IMA Cochin Branc arranged, B ood donation camp.Warid
Yie " Kidney day, IMA Sports Day, Drug Abuse awareness class,
~ Monthly CME & Cultural Event, International Women's Day by

WIMA, Talk & Awareness Class for ladies etc. in March, 2019
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“Kashmir to Kanyakumari Road Journey”
-to spread the awareness about Diabetes.
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camp & A Radio talk of
World Health Day
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The President Visit & Health
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