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   President Desk

Frontiers in Medicine : Looking Beyond Organ
Transplant
Surg V Adm Tapan Sinha, SM, PHS Director General Medical Services (Navy)

Abstract
The introduction of organ transplantation has revolutionized outcomes in end stage organ
failure. Concepts of Brain death & beating heart donors make organs more available. Yet
wait lists for organs are long and the techniques of immuno suppression still evolving .3 D
Tissue culture techniques may one day archive cadaveric & living donations with their
attendant ethical quagmires.
Key Words : Organ Transplant, Recent Advances

The history of successful solid organ transplants
dates back to 1954 when a kidney was transplanted
between two identical twins. The first human liver
transplant was performed in 1963 by Thomas E.
Starlz. In 1967 a 19 year old girl with hepatocellular
carcinoma underwent a liver transplant only to
succumb to metastatic disease after 13 months.

Organ transplantation in non paired structures
was made feasible by acceptance of the concept of
brain death [1].

Immunosuppression evolved from steroid and
azathioprine based regimes to cyclosporine in the late
1970's [2]. In 1984, the first left lobe liver transplant
was performed in a child and in 1990 the first live
donor liver transplant performed in Australia [3].

Today, the spectrum of solid organs transplanted
includes kidney, liver, intestine, heart, lung and
pancreas. Live donor grafts have superior outcomes
to cadaveric organs. The risk of commercialization
of organ trade has necessitated stringent legislation
in countries like India. The availability of cadaveric
donors has also been limited by attitudes and
education of both the lay public& the medical
profession. There is a strong correlation described
between the human development index (HDI) and
the proportion of living donors [3].

The one year survival for cadaver donated
kidneys is around 90%, but the five and ten year

survivals are around 75% and 50%. The ease of
access to immuno suppression is a factor which
influences graft survival [4].

Hyper acute rejection is caused by anti HLA
donor specific antibodies. This can be avoided by
diligent cross matching and compatibility techniques
.T cell mediated injury is prevented by immuno
suppression modalities.

Ischemia reperfusion injury is mediated by
caspase and results in the phenomenon of necroptosis
which triggers immune activation [5]. B cell and
plasma cell activation results in donor specific
antibodies which act through both complement
dependant and independent pathways to produce
endothelial damage. Renal and pancreatic transplants
are sometimes performed together when end stage
renal disease is a consequence of Type I diabetes
mellitus [6]. Isolated islet cell transplantation by
intrahepatic, omental or muscle infusions have shown
to be of benefit in some protocols [7]. However the
resilience of transplanted islet cells is limited and most
patients require moderate doses of supplemented
insulin by the end of five years.

Liver transplants offer the only avenue of hope
in end stage liver cell failure. Graft survival rates at
20 years are around 50% in adults and 80% in the
pediatric group [8]. In Asia around one third of
potential liver transplant recipients have Hepatitis C
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infection.
Heart lung transplants are indicated in end stage

cardiomyopathy and in coronary artery disease with
severe myocardial damage. Mechanical circulatory
assist devices are still bulky, restricting their role to
that of bridging strategies while awaiting a cardiac
transplant [9]. Lung transplants are sometimes offered
in pulmonary failure due to COPD, interstitial fibrosis
and cystic fibrosis.

The phenomenon of immunotolerance wherein
the donated organ remains immunologically inert
permitting withdrawal of Immunosuppression occurs
in 20% of liver, but less commonly in renal transplants.
Mixed chimerism achieved by combining solid organ
grafting with bone marrow transplantation is one
technique of inducing immunotolerance [10]. Use of
low dose total body irradiation instead of
Immunosuppression with cyclophosphamide for
preconditioning has been suggested, but is possibly
unethical due to risk involved. Hematopoietic
mesenchymal stem cells have also been used as
immuno modulators.

Infections and Neoplastic complications may
occur after transplantations. Infections may be donor
related or a consequence of Immunosuppression.
Viral infections include cytomegalo virus, herpes virus
and polyoma viruses. HCV infections are not
restricted to liver transplants and may occur in renal
and heart lung transplant recipients also. Malignancies
may rarely be transmitted from the donor occur by
reactivation of dormant malignancies or by denovo
oncogenesis.

Cooling techniques have been conventionally
used to protect organs during transfer. Ex vivo
perfusion techniques have been evolved for better
organ preservation [11].

The future of transplantation possibly lies in 3D
fabrication tissue culture techniques. Whole organs
may be grown in the laboratory permitting restoration
of function without the hazards of immune mediated
rejection and avoiding the ethical imbroglios of organ
donation and harvest.
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Changes in Body Composition of Submarine Crew
During Prolonged Submarine Deployment
Surg Cdr Sourabh Bhutania, Surg Cdr Chaitanya Kodangeb, Surg Capt D K Ghoshc,
Surg Cdr C S Mohantyd

Abstract
Introduction : Lack of physical activity is one of the major factor which affects crew health
while onboard submarines at sea. Lack of physical activity along with increase in body
weight and body fat content can lead to increase predisposition to lifestyle disorders in
submarine crew.
Materials and Methods : Omron Bioimpedance monitor to measure weight, body fat percentage
and muscle mass of crew of a submarine while on a 26 days sortie. Pre-sailing and post-
sailing measurements were compared and analysed using the student t test.
Results : Mean weight of the submarine crew increased significantly by 0.5% from 70.71 kg
on day 1 to 71.06 kg on day 25. BMI increased by 0.5% from 24.42 kg/m2 to 24.55 kg/m2.
Mean fat percentage increased by 2.6% and muscle mass decreased by 0.7%.
Discussion : Increased body fat along with lack of physical activity can lead to development
of lifestyle disorders in submarine crew. These crew members need to be actively encouraged
to participate in physical activity when in harbour. In addition dieting program specifically
to encourage reduced fat consumption needs to be instituted in submarines during sorties at
sea.
Key Words : Physical exertion; Body fat; Adipose Tissue; Sedentary lifestyle; Lifestyle;
Submarine Medicine.

Introduction

S Submarines are meant for prolonged deployments
and with improvement in technology as well as
propulsion systems, human endurance is the only
limiting factor to the duration of submarine
deployment. However, it has been postulated that
prolonged deployments onboard have a deteriorating
effect on the body and crew are likely to experience
significant medical problems during and as a result of
prolonged sailing.[1]

Among the various factors affecting the crew's health
onboard, lack of physical activity has been cited as
one important factor. Lack of physical activity results
from not only lack of space but also due to limited
regeneration capabilities available onboard which
cannot handle increased carbon dioxide load which
would occur if crew were to indulge in exercise during
submerged state. If we divide the physical activity
into various domains suggested by the WHO as part
of the STEPS programme, then, in the submarine
environment, recreational physical activity and

a.Graded Specialist (Undersea Medicine), INS Shishumar, c/o Fleet Mail Office, Mumbai 400001
bhutani.sourabh@gmail.com, +919833274227
b. Classified Specialist, c.HOD and Senior Advisor, d.Classified Specialist, Undersea Medicine Department,
INHSAsvini, Colaba, Mumbai 400005
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physical activity during travel to and from places would
quite obviously cease to exist. Even physical activity
at work has been shown to be significantly lower
than the activity by the same crew when in harbour
[2]. Lack of physical activity is a known risk factor
for development of lifestyle disorders presumably due
to increased body fat content and development of
obesity. However, to what extent lack of physical
activity causes increase in fat content in submariners
is a question which has so far not been answered.

In clinical practice body fat is most commonly
and simply estimated by using the BMI formula that
combines weight and height. The underlying
assumption is that most variation in weight for persons
of the same height is due to fat mass. BMI is strongly
correlated with densitometric measurements of fat
mass adjusted for height in middle-aged adults. The
main limitation of the BMI is that it does not distinguish
fat mass from lean mass.[3] This differentiation is
achieved by bioimpedance. Measurement of
bioimpedance is based on the principle that lean mass
conducts current better than fat mass because it is
primarily an electrolyte solution. A measurement of
the resistance to a weak current (impedance) applied
across the extremities provides an estimate of body
fat when combined with height and weight and an
empirically derived equation. [3, 4] The bioimpedance
monitor sends an extremely low electrical current of
50 kHz and less than 500 µA through the body via
eight electrodes in contact with both hands and feet
to determine fat tissue content. This method safely
combines the electrical resistance with the distance
of the electricity conducted.

Material and Methods
Body fat composition was measured using a body

composition monitor (Omron HBF-362, Japan)
during a 26-day sortie onboard a submarine. The
study was designed as a preliminary study and study
population included all crew members of one
submarine. Parameters monitored included weight,
body fat percentage and muscle mass percentage.
Age and height of the crew was also recorded.

Measurements were taken on the 1stand 25th

day of the sortie. All standard operating procedures
for the equipment were followed as per the user
manual of the instrument. No measurements were
taken within 2 hours of the last meal or on days of
bathing. Meals of the crew were not monitored and

all crew members were advised to continue with their
regular meals even on days of measurement.

Data was collated, tabulated and analysed using
Microsoft Excel 2010 and paired T-test was used
for analysis.

Results
Measurements were taken on 44 crew members

including both officers and sailors. Initial
measurements of 2 officers got deleted from the data
sheet and hence their subsequent measurements
were not included in the data analysis (n = 42).
Average age of the all-male crew was 29.98 years
and average height was 1.70m (Table 1). Results of
body composition measured using bioimpedance are
placed at Table 2.

Table 1. Demographics of study group

Category n Mean Age Mean Height
Officers 10 29 1.72
Sailors 32 30 1.70

Of the 42 study crew, on day 1, 26 members
had BMI within normal range (18.0 - 24.9 kg/m2),
15 had BMI in the overweight category (25.0 - 29.9
kg/m2) and 1 crew member had BMI in the obese
category (30 - 34.9 kg/m2). Even though the mean
BMI increased from day 1 to day 25, frequency
distribution of crew in BMI categories did not change.

Out of the 42 crew members in the study, 29
members reported an increase in weight, 2 reported
no change and 11 members reported reduction in
weight. Increase in fat percentage was reported in
26 crew members and 16 members reported
reduction in fat percentage.

Mean weight increased significantly by 0.5% from
70.71 kg on day 1 to 71.06 kg on day 25 (P value
<0.05). BMI increased by 0.5% from 24.42 kg/m2
to 24.55 kg/m2(P value = 0.05). Mean fat percentage
increased by 2.6% and muscle mass decreased by
0.7% (P value <0.05) (Table 2).

Table 2. Result of body composition monitoring using
bioimpedance

     Day 1     Day 25   P Value
Mean S D Mean S D

Weight (Kg) 70.71 7.84 71.06 7.83 0.0213
Muscle Mass (%) 32.64 2.25 32.41 2.17 0.0216
Fat Percentage (%) 22.50 5.08 23.09 4.80 0.0192
BMI (Kg/m2) 24.42 2.45 24.55 2.45 0.0577
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Discussion
That high body fat is a serious health risk is a

universally accepted fact [4]. High body fat is
associated with increased risk of hypertension,
impaired lipid profile, atherosclerosis, diabetes
mellitus, cardiovascular disease and gall bladder
disease.Any potential increase in body weight and
fat percentage for submariners would likely become
an even greater risk because of their lack of exercise
and physical activity during operational patrols at
sea.Heyder et al had also noted in a study that
submariners had a tendency to develop carbohydrate
intolerance compared to their age matched non-
submariner controls [5].

In our study, we discovered that more crew
members gained weight as well as body fat
percentage than those losing weight during the 26
day period while at sea.This finding has major
implications for submarine crew. Submarines are
frequently deployed for prolonged durations and crew
could be posted to an operational billet for more than
a year. During this time, the increase in weight and
body fat as seen in this study could be compounded
and increase further leading to worsening of the crews'
health status. The study by Nassernoted that crew
posted to operational submarines not only had low
physical activity during the time spent at sea but also
had low physical activity while in harbour [2]. This
would lead us to propose that continuous back to
back sailing sorties need to be interspersed with
adequate breaks and crew needs to be given
adequate time to resume physical exercises and
recreational physical activity in order to reduce the
health risks associated with increase body fat
percentage as well as lack of physical activity.

In contrast to our results, Bondi and Beare in a
study on US Navy submarine personnel had
discovered that during a 70 day sortie, 56% crew
lost weight while only 32% crew gained weight[6].
Their study consisted of 670 personnel while on a
70 day patrol. They hypothesised that the probable
reason for this finding could have been that the many
crew members were actively dieting during the period
of the study. They went on to propose in their study
that men would tend to gain weight unless they put in
a conscious effort to lose weightby formal or informal
dieting [6].

A study by DIPAS had found that submariners

had an energy intake of 3518 +/- 286 kcal/day against
an energy expenditure of 3168 +/- 282 kcal/day. The
energy contribution from carbohydrates, fats and
proteins was 59.9 per cent, 27.8 per cent, and 12.3
per cent, respectively. They had recommended that
since the fat consumption was approaching the higher
limit of 30%, submarine crew needed to reduce their
fat intake[7].

This study along with the recommendations of
the study conducted by Bondi and Beare would lead
us to additionally propose that an active diet control
programme should be implemented onboard
submarines.

Conclusion
Submariners are at an increased risk of illness

associated with lack of physical activity and increase
in body fat percentage during their tenures onboard
operational submarines. In order to reduce their health
risks, active physical activity programs need to be
instituted during their time inharbour. In addition, while
onboard submarines at sea, active formal or informal
dieting programs need to be instituted in order to
reduce their fat consumption.

In addition, further studies are needed to validate
and strengthen the results of the present study. These
could include measurement of waist circumference,
waist-to-hip ratio and subcutaneous fat measurement
using skin callipers and monitoring progress of these
parameters over long sorties. These anthropometric
measurements could provide additional data to
confirm the findings of our present study.
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Metabolic Syndrome in Urban DRDO Population
Surg Commander Prakash P Bellubbi, (Retd)

Abstract
Metabolic syndrome is a common condition occurring all over the world which is also known
by other terminology such as Dysmetabolic syndrome, Syndrome X, Insulin Resistance
syndrome, Obesity syndrome,  or Reaven's syndrome. Metabolic syndrome is constituted by a
group of Risk Factors such as Trunkal Obesity, Impaired or Altered Glucose Tolerance,
Dyslipidemia and Hypertension. Individuals with these risk factors are at a greater risk of
developing a cardiovascular disease or Type 2 Diabetes. NCEP, National Heart, lung and
Blood Institute, National Institutes of Health periodically publishes ATP clinical updates
as warranted by advances in the cholesterol management. Each of the guideline reports -
ATP I, II and III - has a major thrust in Cardiovascular Risk Management. While some of
the features of ATP I and ATP II are shared by ATP III guidelines, there are some salient
differences. ATP III focuses on Multiple risk factors and recommends the use of Framingham
projections of 10 year absolute risk, modifies lipid and lipoprotein classification and supports
for implementation of a revised schedule for screening and Therapeutic Life-style Changes.
DRDO has embarked upon a program to assess the occupational health risk and the coronary
risk status of the DRDO and defence employees. The present paper describes incidence of
Metabolic Syndrome amongst the DRDO and Defence employees, using the ATP III guidelines
and importance of calculating the absolute coronary risk status of these personnel.
Key Words : Normal Health Status, Dyslipidemia, Impaired Glucose Tolerance, Familial
Disposition To hypertension and Diabetes.

Introduction

Metabolic syndrome is white collared
syndrome which can affect any one at any age but is
most frequently seen in obese inactive individuals.
The predominant underlying risk factor responsible
for this syndrome appears to be Trunkal Obesity and
Insulin Resistance. Insulin Resistance is the most
common metabolic disorder where in the body tissues
can not utilize the Insulin efficiently. It is also the most
common metabolic disorder observed amongst the
ethnic Indian population. Therefore the Metabolic
syndrome is also known as the Insulin Resistance
syndrome. Other conditions associated with the
Syndrome include Physical Inactivity, Aging,

Hormonal imbalance, and Strong Genetic (Familial)
predisposition. Smoking and Tobacco consumption
is an added risk factor for the occurrence of this
syndrome. The Syndrome is characterized and
manifested by a group of Metabolic Risk Factors
such as :
l Truncal Obesity (> Waist circumference)
l Atherogenic Dyslipidemia.
l Elevated blood pressure.
l Glucose Intolerance or Insulin Resistance
l Prothrombotic state (Increased levels of

Fibrinogen or Plasminogen  activator in the Blood)
l Proinflammatory State (Elevated C reactive

proteins in the blood)

Consultant (Medicine) DRDO Banglore, email : drbellubbi@gmail.com; Mob. : 09740434225
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l Smoking and increased levels of Nicotine in the
blood, which interferes in the lipid metabolism.

Criteria for Metabolic Syndrome
World Health Organization (WHO) first

published the internationally accepted definition for
Metabolic Syndrome in 1998. They are widely
accepted criteria for prediction of occurrence of
cardiovascular event or Diabetic state in an Individual.
NCEP, National Heart, lung and Blood Institute,
National Institutes of Health periodically publishes
ATP clinical updates as warranted by advances in
the cholesterol management. Each of the guideline
reports - ATP I, II and III - has a major thrust. While
some of the features of ATP I and ATP II are shared
by ATP III guidelines, there are some salient
differences. ATP III focuses on Multiple risk factors
and recommends the use of Framingham projections
of 10 year absolute risk, modifies lipid and lipoprotein
classification and supports for implementation of a
revised schedule for screening and Therapeutic Life-
style Changes. The criteria proposed by National
Cholesterol Education Program (NCEP)and Adult
Treatment Panel III (ATP) are currently used
extensively.

Table 1.  Shows widely accepted criteria for diagnosis of
Metabolic Syndrome

Waist Circumference is an important criterion for
ATP III and BMI has been excluded in this guideline
which has been the main criteria for WHO guidelines.
More simpler and practical methods other than Insulin
Resistance and Microalbuminuria have been included
in the ATP III guidelines for diagnosing the Metabolic
syndrome.

Diagnosis of Metabolic Syndrome
The American Heart Association and The

National Heart, Lung and Blood institute
recommended that the Metabolic syndrome may be
diagnosed if there are three or more of these following
criteria are present.
1. Increased Waist Circumference: Waist
circumference of more than 100 cm in Men and 85
cm in Women is considered as a risk factor compared
to the western Standards.
l Men : Equal to more than 40 inches (102 cms)
l Women : Equal to more than 35 inches (88 cms)
2. Elevated Triglycerides :
l Equal to or Greater than 150 mg/dl.
3. Reduced HDL :
l Men : Less than 40 mg/dl.
l Women : Less than 50 mg/dl.
4. Elevated Blood Pressure ;
l Equal to or Greater than 130/85 mm of Hg.
5. Elevated Fasting Glucose :
l Equal to greater than 100 mg/dl

Some people are genetically predisposed to
Insulin Resistance. Acquired factors such as excess
of Body Fat and Physical inactivity can induce Insulin
resistance and can result in metabolic syndrome. It
has been observed that the persons with Insulin
resistance invariably have Trunkal Obesity
.Mechanism of Insulin resistance at tissue and
molecular levels and its relation with Metabolic
syndrome is not understood clearly.

Prevalence of Metabolic Syndrome
According to the National Heart Lung and Blood

Institute (NHBLI) and American Heart Association
(AHA) 47 million adult Americans suffer from
Metabolic Syndrome which constitutes about 25 %
of the adult population of USA. In India Metabolic
syndrome is prevalent in 31 .0 % of the
population.(23% in Men and 40 % in Women).
Prevalence of   each of the Risk components of the
Metabolic syndrome are as follows:
l Obesity : 26% in Men and 44% in Women.
l Low HDL Cholesterol : 55% in Men and 90% in

Women.
l Hypertryglyceridemia : 32 % in Men and 29% in

Women.
l Impaired Fasting Glucose or DM : 17% in Men

CLINICAL MEASURE WHO ATP IIII

WIAST CIRCIMFERRENCE > 102 CMS IN MEN > 88 CMS IN WOMEN

BODY MASS INDEX (BMI) BMI > 30 Kg/cm2 -

TRIGLCERIDES > 150 mg/dl Same as WHO

HDL - C > 35 mg/dl in Men > 40 mg/dl in Men

> 39 mg / dl in Women > 50 mg/ dl in Women

BLOOD PRESSURE >140/90 MM of Hg > 130/85 MM of Hg

GLUCOSE IGT, IFG, Or T2 DM Fasting > 10mg?dl (IFG)

INSULIN RESISTANCE YES NO

MICROALBUMINURIA YES
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and 16% in women
Metabolic syndrome is more prevalent in Urban

population 35.2%, compared to the Rural population.
20.6%.Prevalnce of Insulin Resistance (HOMA-IR)
is high and equal in both the Populations (42%)
Prevalence of Obesity and Hypertriglyceridemia is
significantly high in the urban population in comparison
with the Rural population.

Materials And Methods
In the past 15 years extensive studies were

conducted under different Projects to ascertain the
Occupational Health risk and incidence if Metabolic
and Heart diseases amongst the select group of
DRDO Personnel. Initially the study was restricted
to the age group of 40 years and above but later it
was extended to all the age groups. The present study
was conducted on 3347 subjects of the age group
20 - 60 years working in south zone Defence
Laboratories, irrespective of their sex, ethnic origin,
and their economical and educational status. A
comprehensive list of all subjects was prepared and
all the subjects were made to fill up a Performa which
included a personal history, family history and their
dietetic status including their smoking and drinking
habits. These personnel were subjected to a detailed
clinical, Anthropometric evaluation, and laboratory
evaluation.

Anthropometric Measurements
Weight was measured to the nearest 0.1 kg and

height to the nearest 0.1 cm. The body mass index
(BMI) was calculated as weight (kg)=height2 (m).
Waist circumference was measured midway between
iliac crest and lowermost margin of the ribs, and the
hip girth was measured at the maximum circumference
of buttocks with the subject wearing minimum clothes.
The mean of three readings of each was taken for
the calculation of waist - hip ratio (WHR). Biceps,
triceps, subscapular and suprailiac skin folds were
measured using Lange skinfold calipers. For biceps
skinfold, with right arm pendant, the fat pad was
measured at the level of the nipple line, and triceps
fat pad was measured midway between acromion
process of scapula and olecranon process. Fat pads
at the inferior angle of scapula, and superiorly on iliac
crest directly in the mid-auxiliary line were measured
for subscapular and supra-iliac skinfold. All skinfolds
were measured to the nearest 1mm. A mean of three

readings was recorded at each site. Sum of all
skinfolds (S4SF) and ratios of subscapular and
triceps skinfold (SS=TR ratio) and central (sum of
subscapular skinfold and suprailiac skinfold) and
peripheral (sum of biceps skinfold and triceps
skinfold) skinfolds were calculated.  Percentage body
fat (%BF) was calculated using the standard equation
of Durnin and Womersely.[14] The equation has been
validated for the measurement of %BF in Asian
Indians.[15] These readings had to be discarded as
there was some gap in procuring the Skin fold Caliper
and all personnel could not be subjected to these
tests. Standard measurement protocol could not be
implemented because of the non availability of trained
manpower on continuous basis.

Biochemical Samples and Analysis
A fasting venous blood sample was obtained

after anthropometry and physical examination using
Vacutainer syringe and were processed on COBOS
INTEGRA Automatic analyzer using kits supplied by
Rosch Diagnostics, India Pvt. Ltd. A standard Test
protocol was used to analyze the blood samples for
Hematology, Blood sugar (FBS, & PPBS after
ingestion of 75 Gms of Glucose.), Lipid profile,
Kidney profile and Liver function tests, and Thyroid
state. Hematological investigations were carried out
on Cell counter.

Detailed clinical evaluation was carried out by
detailed systemic examination, including physical
parameters like height, weight and BMI, and skin
fold measurements in some volunteers. The medical
evaluation also included the 12 lead ECG, and an X
ray chest PA view if required. Retinoscopy/
fundoscopy were done in all the confirmed Diabetes
and Hypertension cases using standard
ophthalmoscope. Ultrasound abdomen was done in
subjects wherever indicated. Thyroid status of
individual was determined by carrying out TSH levels
by outsourcing the Test to M/S Medinova
Laboratories Bangalore.

Definitions
i) Obesity : was defined as BMI >25 kg=m2. [18]
%BF was defined as indicative of obesity if it was
>25% in males and>30% in females.[19,20] WHR
of >0.95 for males and >0.80 for females was
considered to indicate abdominal obesity.[21] High
S4SF was arbitrarily defined as >50mm.[22]
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Persistent elevation of blood pressure >140 = 90
mm Hg was defined as hypertension.

ii) Dyslipidemia : were defined by the criteria
laid down by National Cholesterol Education
Program, Adult Treatment  Panel II.[23]

iii) Type 2 diabetes mellitus and impaired
fasting glucose : were diagnosed according to the
diagnostic criteria of the American Diabetic
Association.[24]

iv) Statistical methods Data were entered into
an Excel spreadsheet. All the entries were double-
checked for any possible keyboard error. For both
anthropometric and biochemical parameters, the
distribution was confirmed for approximate normality.
Mean and standard deviation then summarized the
variables. The Z-test was applied to compare the
difference in various anthropometric parameters
amongst males and females. Correlation between
various anthropometric and biochemical parameters
was evaluated using Pearson's correlation coefficient.

v) Hypertension : Blood pressure was

recorded in sitting posture in all individuals using
standard mercury Sphygmomanometer. Those with
elevated Blood pressure readings were re-examined
after resting 10 minutes and readings recorded
accurately. Newly detected Hypertensive were asked
to come twice during working hours to ascertain their
basal Blood pressure. Hypertension was diagnosed
when systolic blood pressure was 140 mm Hg and/
or diastolic blood pressure 90 mm Hg or a person
was a known hypertensive taking antihypertensive
medications.

vi) Familial predisposition : Was ascertained
from each individuals by obtaining an accurate family
history and only immediate siblings of parents with a
history of DM Type2, CAD and Hypertension were
labeled as risk.

Results of the clinical and laboratory evaluation
were entered by using a specially designed soft ware
in Access /windows operating system and analyzed
in the same format. The results of the study are
enumerated in Table 4 and Sub Tables1, 2, 3,4,5.

Table 2. MALE / FEMALE  RATIO

Table 3. OBESITY

LABS MALE % FEMALE %

A 659 148
B 622 136
C 791 131
D 85 26
E 157 77
F 53 11
G 225 57
H 138 34

TOTAL - 3350 2730 81.4% 620 18.6%

LABS TRUNCAL % OVERWEIGHT % OBESITY %
OBESITY (25 - 29.9 BMI) (30 > ABOVE BMI)

A 56 304 58
B 81 298 63
C 119 356 89
D 13 30 11
E 17 82 22
F 07 10 01
G 22 106 22
H 04 55 14

TOTAL 219 8% 1241 37% 280 8.3%
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Increased Waist Circumference : Waist
circumference of more than 100 cm in Men and 85
Cm in Women is considered as a risk factor
compared to the western Standards. This parameter
was inconclusive as most females and some males

were reluctant to have their measurement taken
scientifically.
l Men : Equal to more than 40 inches (102 cms)
lllll Women : Equal to more than 35 inches (88 cms)

Table 4. ILLUSTRATING THE HEALTH PROFILE OF DRDO EMPLOYEES OF BANGALORE BASED LABS/EST

Key : # NHS : Normal Health Status,  * Familial Predisposition to CAD/CHD, ** Familial Predisposition to HTN / DM,
*** Dyslipidemia, Hyperlipidemia, Hypercho esterolemia, **** Impaired Glucose Tolerance, + Coronary Artery Disease,
++ Hypertension, +++ Diabetes Mellitus,  ++++ Bronchial   Asthma, +++++ Thyroid Disorders.

Table 4 - Sub Table 1. NORMAL HEALTH STSTUS WITH RISK FACTORS

Criteria for the Purposes of the Study
1. Increased Waist Circumference : Waist
circumference of more than 100 cm in Men and 85

cm in Women is considered as a risk factor compared
to the western Standards.
l Men : Equal to more than 40 inches (102 cms)

SL Lab/EST FP WITH DYSLIPIDEMIA, SMOKING DM/IGT HTN OBESITY OR OTHER TOTAL
NO CAD/CHD HYPERLIPIDEMIA, AND AND OVERWEIGHT

HYPERCHOLESTEROLEMIA DM

1 A 07 170 04 101 22 38 5 347

2 B 14 100 07 61 33 61 14 290

3 C 14 146 10 42 42 73 31 358

4 D 03 02 --- 01 18 06 04 34

5 E 10 07 03 01 21 19 15 76

6 F 01 06 --- 02 01 07 01 16

7 G 09 36 --- 04 38 20 11 118

8 H 02 20 03 08 11 10 10 64

3350 60 487 27 220 186 234 91 1303

SL LAB/EST T. NOS MORBIDITY
NO STRENGHT EVALUAT

ED NHS # NHS WITH RF CA
D+

HTN++ DM
+++

BA
+++

+

TH
++
++
+

OTHER TOTAL

SMOKING FP TO
*CAD/CH

D

FP TO
**HTN/D

D

DYS, HYP
LIP, HYP
CHOL***

IGT*
***

OBESIT OTHERS

1 A 1240 807 263 04 07 22 170 101 38 05 09 45 06 45 10 07 77 806

2 B 1132 758 249 07 14 33 100 61 61 14 17 65 48 55 06 17 11 758

3 C 1285 922 199 10 14 42 146 42 73 32 32 159 49 106 11 15 15 921

4 D 180 111 56 --- 03 18 02 01 06 04 03 05 06 03 --- 03 01 111

5 E 325 234 115 03 10 21 07 01 19 15 01 03 12 12 05 04 06 234

6 F 128 64 27 --- 01 01 06 02 07 01 --- 05 02 06 04 --- 02 64

7 G 296 282 77 --- 09 38 36 04 20 11 01 36 12 17 04 09 07 281

8 H 336 172 69 03 02 11 20 08 10 10 02 11 02 15 03 05 01 172

4922 3347 1055 27 60 186 487 220 234 71 65 329 137 259 43 61 120

  Total :           3347

OLD NEW
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l Women : Equal to more than 35 inches (88 cms)
2. Elevated Triglycerides :
l Equal to or Greater than 150 mg/dl.
3. Reduced HDL :
l Men : Less than 40 mg/dl.
l Women: Less than 50 mg/dl.
4 Elevated Blood Pressure ;
l Equal to or Greater than 130/85 mm of Hg.

Table 4 - Sub Table 2. HYPERTENSION CASES

Table 4 - Sub Table 3. IMPAIRED FASTING SUGAR
(>110 Mg%)

Table 4 - Sub Table 4. TRIGLYCERIDEMIA  (>150 Mg%)

Table 4 - Sub Table 5. HDL CHOLESTEROL LEVELS

5. Elevated Fasting Glucose: Equal to greater than
100 Mg/dl

Discussion and Inference
During the recent years incidence of CAD have

shown an increasing trend in India. The risk of
developing CAD in Indian population is much higher
than that in other countries Moreover, CAD is the
major cause of disability, thus limiting the activity and

SL NO EST/LAB OLD NEW TOTAL
BP >135/85MM HG.

1 A 45 06 51

2 B 65 48 113

3 C 159 49 208

4 D 05 06 11

5 E 03 12 15

6 F 05 02 07

7 G 36 12 48

8 H 11 02 13

TOTAL 3350 329 137 466

SL NO LABS/EST IFS (>110 FBS) %

1 A 183
2 B 110
3 C 160
4 D 03
5 E 20
6 F 05
7 G 39
8 H 22

TOTAL 3350 542 16.1%

SL NO LABS/EST TRIGLYCERIDE %

1 A 250
2 B 224
3 C 368
4 D 40
5 E 80
6 F 20
7 G 88
8 H 50

TOTAL 3350 1120 33%

SL NO EST/LAB HDL LEVELS

MALES < 40Mg % FEMALES < 50 Mg %
1 A 349 107
2 B 287 100
3 C 458 83
4 D 36 15
5 E 76 55
6 F 06 09
7 G 97 39
8 H 70 23

TOTAL 3350 1375(41) 431(12%)



Jour. Marine Medical Society, 2015, Vol. 17, No. 2                                                                                                                             111

Table 5.  Shows incidence of risk factors amongst the
studied group

eroding the quality of life of millions of elderly people
each year. Therefore, the following study is
undertaken to analyze  the prevalence of risk factors
in apparently healthy population and to determine
which risk factors are more prevalent in our society.
Out of 3347 subjects screened, 2730 subjects were
males,(81%) and 620 females(19%). The individuals
above the age of 45 had complete records of clinical
profile from the previous projects. Fresh records
were created in younger age group by recording the
base line health status Biochemical tests, although
performed in all individuals, remained incomplete in
a few subjects. The physical parameters and
laboratory data was analyzed in detail. (Table 5)

31 % of the subjects were in normal health status.
Incidence of Overweight / Obesity though higher by
weight criteria 8% (OW) & 37 % (OB) , the data
obtained from the Waist and Hip measurement and
its ratio showed that the incidence was actually less
than assumed. The latter however could not be
authenticated because of the reluctance of the subjects
to scientific evaluation. Less  than 1 % of the subjects
have been found to be  addicted to smoking but casual
and past smokers were not included in the Risk
analysis. Incidence of Diabetes Type I & II including
IGT was 6.5% in studied group. However it was
observed that impaired fasting Glucose was raised in
16 % of the population. This group was further
investigated for confirmation of the glycemic state of
these individuals. Of these 10% were found to have
IGT and were advised to follow conservative
management with diet and exercise before being

CLINICAL MEASURE CRITERIA (WHO) INCIDENCE IN %

WIAST CIRCUMFERRENCE > 102 CMS IN MEN 8%
(TRUNCAL OBESITY)

BODY MASS INDEX(BMI) BMI > 25 TO 29.9 (OW) 1241(37%)

(CENTRAL OBESITY)  BMI > 30Kg/cm2(OB) 280(8%)

TRIGLCERIDES > 150 mg/dl 1120(33%)

HDL - C > 35 mg / dl in Men 1408

> 39 mg/ dl in Women 431

                                Total 1839 (54.1%)

BLOOD PRESSURE (New) >  140/90 MM of Hg 466 (3600)(12%)

GLUCOSE IGT, IFG, Or T2DM 542 (16 %)

INSULIN RESISTANCE YES

MICROALBUMINURIA YES

declared as Diabetic. Incidence of Essential
Hypertension was 9.5 % in the studied group. About
6% of the known Diabetics also had associated
Secondary Hypertension. It was observed that 4%
of the personnel had a higher blood pressure level
which was attributed to higher stress at work and
domestic conditions. These individuals are under
observation with conservative management.

14.5% of individuals were seen to have
Dyslipidemia / Hypercholesterolemia. It was
interesting to find that more than 33 % of the studied
group had Hypertriglyceridemia with triglyceride
levels higher than 150 Mg %. HDL Cholesterol levels
were found to be lower in 41 % of the Males and 12
% of the Females.

It is therefore seen from the above data that
about 8 to 9 % of the studied population have some
morbid conditions for which they are under
therapeutic or other management modes. 31% of the
population is in normal Health status with two or more
risk factors associated with Metabolic syndrome. Of
these at least 25% have moderate to severe risk of a
Cardiac event in future if these risk factors are not
corrected or modified by counseling and appropriate
therapeutic measures. Smoking is a serious Risk
factor; those with chronic smoking history were
counseled adequately.

Metabolic Syndrome
Various studies have shown that these Metabolic

Risk factors have an important role in the
development of the Metabolic Syndrome in an
individual.
a) Obesity : In the recent past Obesity has been
attributed to the occurrence of the Hypertension,
Diabetes and CAD. According to WHO
classification BMI of 18.5 to 24.9 is considered as
normal and 24.9 to 29.9 is considered overweight
and BMI 30 is obesity and is a definite predisposition.
Trunkal obesity in an otherwise normal individual is
also considered to be a definite risk factor.
b) Triglycerides : Elevated serum Triglycerides are
associated with increased risk of CHD (C1), and
are commonly associated with Lipid and Non Lipid
risk factors. Triglyceride levels are found to be higher
in ethnic Indian population which may be due to
dietary habits - increased use of dairy products in
the daily food. Triglyceride levels of 150 Mg/dl or
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higher are considered to be abnormal.
c) Dyslipidemia : Dyslipidemia refers to the
derangements of one or many of the lipoproteins;
elevations of total cholesterol, low-density lipoprotein
(LDL) cholesterol and/or triglycerides, or low levels
of high-density lipoprotein (HDL) cholesterol while
elevation of lipoproteins alone is labeled as
'hyperlipidemia'. The induction of Hyperchole-
sterolemia is a prerequisite for atherogenesis and
sometimes Myocardial ischemia in experimental
animals. The term 'atherogenic Dyslipidemia' denotes
a combination of elevated triglycerides and small-
dense LDL particles, and low levels of HDL-
cholesterol. Dyslipidemia may result from over-
production or lack of clearance of the lipoprotein
particles, or may be related to other defects in the
apolipoproteins or metabolic enzyme deficiencies. The
pathways and means of lipid metabolism in the human
body reflect interactions of genetics, complex
biochemical processes influenced by medical
disorders, medications, and/or environmental factors.
A primary Dyslipidemia (e.g. familial
hypercholesterolemia) typically refers to a genetic
defect in the lipid metabolism that causes abnormal
lipid levels. A secondary Dyslipidemia may be due to
a variety of reasons; environmental factors (diet rich
in saturated fat or a sedentary lifestyle), diseases (type
2 diabetes, hypothyroidism, obstructive jaundice
etc.), and medications (thiazide diuretics, progestin,
anabolic steroids etc.). Secondary Dyslipidemia could
be corrected or ameliorated by treating the underlying
disorder. Dyslipidemia, particularly
hypercholesterolemia and atherogenic dyslipidemia,
have been closely implicated in the pathogenesis of
coronary heart disease (CHD). A great  deal of
attention has been recently given to Asian Indians
because of high prevalence of CHD in this ethnic
group. The following discussion will focus on the
salient features and recent knowledge in dyslipidemia,
particularly in reference to Asian Indians. We shall
not be including discussion on lipoprotein (a) in this
review. We researched the topic using  the following
keywords 'Asian Indians', 'Asians' 'South Asians' and
'Indians' and 'Dyslipidemia', 'Hyperlipidemia
'triglycerides' 'HDL-cholesterol' from Pubmed
database  (National Library of Medicine, Bethesda,
MD, USA) and from the non-indexed publications
of relevant governmental institutions in India. We also
tabulated the average levels of serum triglycerides

and HDL- cholesterol in Asian Indians residing in
India and compared them with those of Caucasians
from pooled data of various studies in Figs. 2 and 3.
These data may not be strictly comparable;
nonetheless interesting differences were noticed as
discussed later.
d) HDL Cholesterol : High density cholesterol or
HDL cholesterol, also known as "Good Cholesterol"
helps in preventing deposition of LDL and other
Lipoproteins in the endothelium and plaque formation.
An HDL level  of <50 Mg/dl in women and <40Mg/
dl in Men is a definite risk factor.
e) Blood pressure : A consistently high blood
pressure of 130/85 mm of Hg  in an individual is a
risk factor especially he has a familial predisposition
to Hypertension or CAD. Systolic hypertension is
also a risk factor.
f) Fasting Hyperglycemia : A fasting blood glucose
level between 100 to 125 Mg/dl is now regarded as
a Pre-diabetic state .A fasting blood glucose of 126
Mg/dl is considered as DM Type 2 and needs dietary
restrictions and medications to reduce the Blood
glucose.  About 85 % of all DM type2 cases have
other Metabolic and other Risk factors and are prone
to CAD. Insulin helps in tissue metabolism for energy
production and Hepatic Neoglucogensis.- Glycogen
(for short tem energy storage ) or to produce Fatty
acids which later are converted in to Triglycerides.
In cases where Insulin resistance has been observed,
additional insulin is produced by the Pancreas to
overcome the Tissue resistance to Insulin which in
turn increases the Insulin levels and glucose levels in
the blood. Increased blood glucose levels leads to
injury to the vascular endothelium and cause damage
to Renal and coronary blood vessels. Increased
insulin levels in the blood stream causes Sodium
retention by the kidneys resulting in increase in the
blood pressure.

Diagnosis of Metabolic Syndrome :
Metabolic syndrome is diagnosed on the basis of the
results of the thorough clinical evaluation and a
detailed laboratory investigations. At least three of
the above mentioned criteria must be present to
confirm the diagnosis. One can suspect the Metabolic
syndrome if a Trunkal Obesity is present with a
sedentary life style of an individual. However the
diagnosis should be supported by the laboratory and
Anthropometric evaluations. Other laboratory
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investigations which are not indicated as routine
investigations may help in substantiating the diagnosis
of the Metabolic Syndrome, such as -
l C- peptide which is reliable indicator of the
endogenous  Insulin production
l Microalbuminuria.- An early indicator of the Renal
damage. It is very important test in Diabetics which
is recommended by the WHO.
l Hs-CRP - A measure of low inflammatory
myocardial lesion and an early indicator of Myocardial
damage - is an important tool in the cardiac Risk
evaluation.
l Sd LDL - Indicates the Total low density
Lipoprotein molecules in an individual. These LDL
particles vary in size - smaller dense molecules which
tend to form when elevated Triglycerides and VLDL
are present in the blood are thought to be more
aggressive in causing Atherosclerosis. Although
multiple lines of evidence from experimental animals,
laboratory investigations, epidemiological studies
genetic forms of Hypercholesterolemia and the clinical
trials indicate a strong causal relationship between
elevated LDL cholesterol and CHD, its relationship
to the actual incidence of CAD/CAD  is still uncertain.
l Insulin Estimation of Fasting insulin levels is
extremely variable and therefore not useful in
diagnosis of the Metabolic Syndrome. If measured it
may be elevated.
l Plasminogen activator inhibitor -1 (PAI-1) and
Proinsulin estimation tests - Clinical efficacy of these
tests is yet to be verified and can not be used for the
diagnosis of the Metabolic Syndrome.

Clinical Tests
l Record of Basal blood pressure - To establish the
diagnosis of Hypertension. Diurnal variations in the
blood pressure should also be recorded.
l Anthropometric measurements :
Height and weight of the individual.
Waist Circumference.
Accurate skin fold measurements
These anthropometric measurements will help in
establishing the Central as well as Trunkal Obesity.

Management of Metabolic Syndrome
Primary aim of the management of the Metabolic

syndrome is to reduce the risk of Cardiovascular

disease and detection of the Prediabetic state. First
line of therapy aims at reducing the major risk of the
Cardiovascular event in an individual with normal
health status. This can be achieved by -

i) LDL Cholesterol should continue to be the
primary target  of Cholesterol  lowering therapy.
Elevated serum Triglycerides is specially significant
in an individual who is overweight, obese, with
sedentary life style and is a smoker. Life style changes,
weight control, exercise and cessation of smoking
will, favorably modify multiple risk factors including
elevated Triglycerides. Since VLDL cholesterol is
highly correlated with atherogenic remnant
lipoproteins, it can reasonably be combined with LDL
cholesterol to enhance the risk prediction when serum
Triglycerides are high. In persons with high
Triglycerides(? 200 mg/dl) should be combined with
LDL yielding Non HDL or Atherogenic cholesterol
and should be secondary target for therapy.
Atherogenic Dyslipidemia should be actively treated
with specific drug therapy - Fibrates, Niacin in high
risk individuals.

ii) HDL Cholesterol : Strong epidemiological
evidence links Low HDL cholesterol to increased
CHD morbidity and Mortality. A low HDL cholesterol
is strongly and inversely associated with a high risk
of CHD.

iii) Non lipid risk factors : a number of nonlipid
risk factors have been attributed to Metabolic
syndrome and must be considered for its prevention.
Some of these factors are modifiable and can be
targeted for early intervention to prevent morbidity.
Several risk factors cannot be modified and their
presence signals more intensive lowering of LDL and
elevation of HDL. The first aim of the management
of the patients with modifiable risk factors is to alter
them to reduce the CHD Risk. (Table 6)

Risk reduction therapy consist of cessation of
smoking control of Hypertension, weight reduction,
increased physical activity in the form of exercise,
and improved nutrition. Control of fasting
hyperglycemia will prevent micro vascular
complications.

iv) Hypertension is a major independent risk
factor for CHD. Treatment of hypertension does not
remove all of the CHD risk accompanying elevated
Blood pressure. Treated hypertension should also be
considered as a risk factor for treating the Metabolic
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Table 6.  Non Lipid Risk Factors

syndrome. And prevention of CHD. All
Hypertensive's should be treated in accordance with
JNC guidelines.

For managing long term and short term Risk
factors, life style changes in an individual offers a safe
and convenient therapeutic measure for reduction of
the risk of cardiovascular disease. These life style
interventions are,
1. Weight management : Reduction of weight to a
desirable weight for the age group.(BMI < than 25
Kg/ M2.
2. Exercise : Increased physical activity with an aim
of at least 120 minutes of moderate exercise per week
has been recommended. This is to be achieved with
brisk waking on a plain surface for 20 minutes a day
for 6 days of the week. In known cases of metabolic
risk factors and known cases of Diabetes and
Hypertension this exercise regime has to altered to
suit the morbid state of the individual.
3. Life style changes : healthy and nutritious diet,
Avoidance of Smoking, and Alcohol. Reduced intake
of saturated, trance fat and cholesterol in the food.
These changes are primarily aimed at weight loss and
healthy habits. Weight loss can :
l Decrease blood pressure considerably.
l Increases insulin sensitivity and decrease the insulin
resistance.
l Decrease the LDL and Triglyceride levels.
l Raise HDL Levels.
l Decreases the risk of Cardiovascular disease and
CVA.

Drug treatment may be necessary in Patients with
Familial hypercholesterolemia, Diabetes, and

Hypertension who have these metabolic risk factors.
Routine use of Anti platelet therapy and drugs to
increase the insulin sensitivity has remained a
contentious issue and has not been recommended.
Metabolic syndrome patients need to counseled by
the Family doctor, Nutrition Therapist to evolve
individualized treatment plan and they should be
monitored constantly its effectiveness. Periodic
evaluation of the risk parameters is the key to prevent
the Cardiovascular and other complications resulting
from diabetes and overt hypertension.

Conclusions
It is seen that the incidence of Metabolic risk

factors are on the rise amongst the urban population.
About 30 to 35 % of the showed prevalence of 3 or
more metabolic risk factors and are likely to be  more
susceptible to Cardiac event in the near future. This
group has been identified and is being investigated
for further detection of Cardiac markers under the
ongoing project.
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Introduction

The variability in outcomes for cochlear
implant recipient children has been the subject of
various studies.  Researchers have proposed many
predictors of auditory perception in an attempt to set

realistic expectations and rehabilitation goals for these
children.  The majority of children who are implanted
at a young age display significant gains in spoken
language development over time.  However, there is
still more variability in the language development of
deaf children with cochlear implants.  There are still
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Effects of Comorbidities on Auditory Perception
Outcomes in Cochler Implant Recipient Children
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Abstract
Background : Cochlear implant (CI) for rehabilitation of children with bilateral severe to
profound sensorineural hearing loss represents the initial use of electrical fields to provide
auditory perception in cases where sound amplification does not provide satisfactory results.
Aims : To study effect individual factor of "Presence or absence of an associated comorbidity"
on auditory perception outcomes on CI recipient children.
Study design: Prospective study
Setting: Tertiary care centre
Methods : During the period from October 2011 to March 2013 cochlear implantation was
performed on 50 children with bilateral severe to profound sensorineural hearing loss under
10 yrs of age. History in terms of any other comorbidities in the child was noted. Auditory
perception outcomes (CAP & MAIS) was measured preoperatively, and 3, 6, 9 & 12 months
after CI surgery. Auditory perception in these children was studied in relation to the patient
variable of comorbidities (whether Present / Absent). Chi square test was used for statistical
analysis.
Results : There were improved mean auditory perception outcomes (increased 9.15% CAP,
14.14% MAIS) in cochlear implant recipients who had no comorbidities, in comparison to
those who had an associated comorbidity.
Conclusion : In this study of auditory perception assessment of 50 children with Profound
hearing losses, presence of comorbidities was found to have a deleterious effect on auditory
perception outcome and this result has been found to be statistically significant for MAIS
and not significant for CAP scores.
Hence it is safe to conclude that knowledge of "Presence or absence of an associated
comorbidity" can provide reasonable help in predicting the auditory perception and hence
spoken language outcomes for individual CI candidates.
Key Words : Cochlear implant, auditory perception, sensorineural hearing loss
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some children who obtain little benefit from their
cochlear implant and with the population of implant
candidates becoming increasingly younger, it
becomes more difficult to assess which children will
be successful.  In this study, we explore a demographic
variable of presence of a comorbidity and its effect
on auditory perception outcomes in children receiving
cochlear implant at an Indian tertiary care centre which
may explain to some extent the variability in language
achievement in cochlear implant users.

Cochlear implantation, over the past more than
3 decades has become the treatment of choice for
individuals with severe to profound hearing loss who
derive minimal benefit from conventional
amplification. The use of multiple electrode cochlear
implants in hearing-impaired children is now firmly
established as a safe and effective means for
improving auditory detection and discrimination when
benefit from conventional amplification is limited. A
primary goal of cochlear implantation is to enable a
child to use these improved auditory abilities for the
comprehension of speech and for developing spoken
language. The development of functional spoken
language would be considered by most clinicians,
teachers and parents to be a major long-term aim of
the cochlear implant procedure. It is clear however
that a properly functioning cochlear implant does not
guarantee this outcome. The detection and
discrimination of sound does not ensure that a child
will be able to adequately assemble the complex
stream of auditory information in connected speech
into meaningful language [1].

On the other hand, it is reasonable to assume
that the perception and comprehension of speech is
an important ingredient in the development of spoken
language and measure of auditory perception will have
some relationship with speech and language abilities.
The measurement of auditory perception also provides
direct evidence of the assistance provided by the
cochlear implant system [2]. Hence one of the most
direct way to determine benefit with a CI is by
demonstrating improvement in auditory perception.

There are various international studies on patient
and surgical variables affecting auditory- perception
outcomes after cochlear implant surgery [3, 4].
However adequate Indian data is not available. This
study may provide useful information for counseling
Indian families considering cochlear implantation for

their child in presence of a comorbidity.

Materials & Methods
1) With approval of hospital ethics committee, I have
conducted a study over a period of one and half years
from October 2011 to March 2013.
2) Inclusion and Exclusion criteria :
Inclusion criteria :
a) Patients upto 10 yrs of age who underwent
cochlear implantation in any service hospital.
b) Patients undergoing Rehabilitation at a tertiary care
hospital after their cochlear implantation.
Exclusion criteria :
a) Unwilling to participate in the study.
b) Children more than 10 yrs of age.
c) Children with revision cochlear implantation.
3) Procedure of study :
a) This study has been conducted at Army Hospital
(Research & Referral) on 50 children with bilateral
severe to profound sensorineural hearing loss under
10 yrs of age and who have undergone cochlear
implant surgery.
b) These patients' demographic details were noted
prior to cochlear implant surgery, their parents were
interviewed and previous medical documents
checked and details such as name, age and gender
of the patient; service particulars of the parent serving
in the Armed Forces, address and contact number
of the patient noted down. Also the perinatal history;
if perinatal risk factors for developing hearing loss
are present; age at detection of hearing loss, age at
which hearing aids given, age at intervention i.e.
cochlear implantation (in years); any family or sibling
history of hearing loss present; any radiological
abnormality (if any, of ear and brain imaging) as noted
on HRCT temporal bone and MRI brain; any other
comorbidities present in the child; Wave V thresholds
on BERA; maternal and paternal education status;
cause of profound hearing loss whether due to
meningitis/ congenital/ others.
c) Outcome measures for this study was done with
questionnaires like the Category of Auditory
Perception (CAP) and Meaningful auditory
integration scale (MAIS) [5, 6] to measure the
auditory perception development in children. CAP
& MAIS scores were calculated as per prescribed
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format (Appendix- D & E ) and CAP and MAIS
scores thus measured were noted in Case record
Proforma (Appendix A) preoperatively, 3 months, 6
months, 9 months and 12 months after cochlear
implantation.
d) Auditory perception in children using cochlear
implants was studied in relation to the patient variable
of comorbidities (whether Present / Absent). If a
comorbidity was present then details of the comorbid
condition in cochlear implant recipient were noted
down.
e) Data was collected for demographic variable:

Demographic Variable : Comorbidity

Total pt Mean CAP Mean MAIS
Comorbidities absent 47 7.28 36.15
Comorbidities present 03 6.67 31.67

comorbidity present in cochlear implant recipient, then
the relationship of this variable to auditory perception
outcome was analysed 1 year post implant using
appropriate statistical tool.

Results
Total number of cochlear implant recipients in this
study were 50.
Total number of variable assessed is 01.
Total cochlear implant recipients whose CAP &
MAIS scores were noted : 50 each.

GROUP STATISTICS

Comorbidities N Mean Std. Deviation Std. Error Mean
CAP 1yr Comorbidities absent 47 7.28 .713 .104

Comorbidities present 3 6.67 .577 .333

P = 0.16 (Not significant)

Comorbidities N Mean Std. Deviation Std. Error Mean
MAIS 1Year Comorbidities absent 47 36.15 3.356 .489

Comorbidities present 3 31.67 2.309 1.333

P<0.05 (Significant)
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In this study total 47 cochlear implant recipients
were without any comorbidity, and their mean CAP
score was 7.28. Total 03 cochlear implant recipients
had an associated comorbidity (e.g. Tetralogy of
Fallot-operated, congenital heart disease and
hemiparesis) and their mean CAP score was 6.67.
Total 47 cochlear implant recipients were without any
comorbidity and their mean MAIS score was 36.15.
Total 03 cochlear implant recipients were with an
associated comorbidity and their mean MAIS score
was 31.67.

Hence it was noticed that there were improved
mean auditory perception outcomes (increased
9.15% CAP, 14.14% MAIS) in cochlear implant
recipients who had no comorbidities, in comparison
to those who had an associated comorbidity.

Discussion
The effects of severe to profound hearing

impairment are widely known to be serious, especially
in relation to understanding and using spoken
language.  Children with disabilities in addition to their
auditory deficit may experience further obstacles in
auditory perception and then learning language.

In many studies, the differences between the
groups started becoming evident after a year of
experience with the cochlear implant [7, 8]. It may
be difficult to close the gap in performance in
language and auditory development between hearing-
impaired children with learning disabilities and their
normally hearing peers.  The utility of a cochlear
implant in multiply disabled children has been
addressed in many studies. In a study of implanted
children with a history of meningitis, those with
diagnosed learning disabilities exhibited poorer
performance in tests of speech perception and
expressive and receptive vocabulary.  This finding
was important because the results indicated that the
learning disability and not the aetiology of deafness
per se may have been responsible for poorer
performance with the implant.  Cochlear implants have
been found to benefit these children, although their
progress is usually slower and less consistent than
that of hearing impaired children without learning
disabilities [9].  In another study, implanted children
with disabilities beyond their hearing impairment were
likely to score below average on tests of language,
vocabulary and nonverbal intelligence. This study
found a negative correlation between disability score

(higher scores indicating higher level of disability) and
receptive language development after more than three
year experience using the cochlear implant [7]. In
deaf infants and very young children, testing for
physical and cognitive delays may be difficult.
However questionnaires and checklists that are
sensitive to developmental delays may be used to
indicate early signs of disability.  The lowest
performers in a study of post-implant spoken language
development were also found to have mild
developmental delays [10]. Sometimes the disability
may be related to the aetiology that negatively affected
performance e.g. meningitis is linked with poorer
outcomes in several studies. Children with meningitis
also display a higher incidence of learning disability,
attention deficits, behavioural problems or other
disadvantageous neurological sequelae.  It may be
these conditions/disorders that actually delay the
progress of implanted meningitis survivors [9]. The
Meaningful Auditory Integration Scale (MAIS)
scores of implanted children with and without a
meningitis history were compared in a study. The
scores did not differ significantly when the two groups
were compared, meaning that this aetiology was not
found to be a predictor of auditory performance with
a cochlear implant [7]. Therefore, the presence of a
history of meningitis may not be the cause of poor
performance and the affect that meningitis can have
on other cognitive processes may be related to the
individual variability in outcomes. Syndromes are
defined by the presence of several symptoms that
occur together, resulting in a specific outcome.
Deafness may be only one aspect of a syndrome that
affects a child. Children with syndrome-related
causes of deafness scored significantly lower than
children with non-syndromic aetiologies on tests of
receptive language and speech intelligibility.

Conclusion
Improvement in technology & expertise has led

to better auditory perception outcomes in children.
In this study of auditory perception assessment of 50
children with Profound hearing losses, presence of
comorbidities was found to have a deleterious effect
on auditory perception outcome and this result has
been found to be statistically significant for MAIS
and not significant for CAP scores.

Hence it is safe to conclude that in Indian cochlear
implant recipient scenario, knowledge of the
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individual factor of "Presence or absence of an
associated comorbidity" can provide reasonable help
in predicting the auditory perception and hence
spoken language outcomes for individual implant
candidates prior to the surgery (cochlear
implantation). However the accuracy of such
predictions is limited and they should only be used as
a guide towards predicting auditory perception
outcomes.
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Abstract
We present a series of 22 cases of Glioblastoma Multiforme (GBM) managed at our centre.
Patients underwent surgical decompression followed by radio chemotherapy. Intraoperative
ultrasound was used as an aid to surgery. Ultrasonic and later CT confirmation of extent of
tumor resection was obtained. Outcomeswere evaluated with respect to tumor progression.
In our study patients in whom a gross total resection was achieved had better outcomes.
Key Words : Glioblastoma, surgical outcomes
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Introduction

Glioblastoma Multiforme constitutes 50% of
gliomas and is the most common and lethal primary
tumor of the CNS [1]. The lifespan of a patient who
develops this tumor is only around 6 months without
treatment. Treatment protocols include surgical
resection followed by radiation and chemotherapy
with the alkylating agent temozolomide. With
multimodality therapy, life expectancy can be
extended to around two years especially in the
younger age group. The extent of surgical resection
has a direct bearing on life expectancy and on the
quality of life [2,3]. The aim of surgery is to achieve
maximal excision without producing a debilitating
deficit. While tumors in relatively safe areas can be
excised completely without risk of perioperative
deterioration, medially located tumors, tumors
crossing the midline and those adjacent to eloquent
cortex pose special challenges. Protecting eloquent
areas is facilitated by functional MR imaging and
tractography. Aids to maximal excision include
intraoperative fluorescein staining of tumors and

intraoperative MR imaging. At our centre we used
intraoperative ultrasound guidance which we feel is a
practical tool giving valuable information and available
with every neurosurgical service.

Material and Methods
22 consecutive patients of GBM managed at the

neurosurgical centre of our tertiary care institute were
included in this study.

Age and Sex Distribution
20 of the 22 patients in this series were male

and two were female. The male dominance in this
series is possibly due to a referral bias. Three patients
in this group were in the 20-<30 age group. There
were four patients each in the age groups 30-<40
and 40-<50. Seven patients were in the 50-<60 age
group and four were more than 60 years of age.

Clinical Presentation
12 patients presented with seizures. Six patients

had features of increased intracranial tension as their
presenting feature. Four patients presented with
memory disturbances and behavioural changes.
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Location and Extent of Tumors in This Series
Eight tumors were frontal in location. Eight

tumors occurred in the temporal lobe. Four of the
tumors were parietal or parietal-occipital. There was
one tumor in the thalamus and one diffusely infiltrated
the brain stem.

The tumor size at presentation ranged from 3.5
to 8 cm's in maximum diameter on axial CT scans.
Three tumors crossed the midline.

18 of the 22 patients in this series had DE novo
GBM's. Four patients had undergone previous
excision of lower grade astrocytic tumors in the past
(three grade 3 and one grade 2).

Management
Primary management in all except two cases

included maximum safe surgical resectionfollowed by
radiation and chemotherapy. The thalamic GBM, after
being informed of the prognosis, refused further
treatment and was discharged home for terminal care.
The patient with diffusely infiltrating brain stem GBM
was started on a trial of radiation upfront. After two
sessions of RT however, he deteriorated and required
a VP shunt for his hydrocephalus and tracheostomy
for management of recurrent aspiration and
pneumonia. He expired four weeks later.

Outcomes
Five of the eight frontal GBM's, four of eight

temporal GBM's and two of the four parietal GBM's
underwent gross total resection of tumor as confirmed
by post-operative imaging. Gross total resection was
not attempted in frontal tumors that crossed the
midline, temporal tumors that extended across the
Sylvian fissure and where tumor was involving
vascular structures which would be put at risk during
aggressive resection. Eloquence of the region
harbouring the tumor was not considered a
contraindication to total surgical resection. In our
experience, there was no permanent neurological
deterioration persisting for more than three weeks
even after gross total resections close to eloquent
regions.

A minimum period of six months follow-up was
achieved in all patients in this series.

Discussion
Glioblastomas were believed to originate from

malignant transformation of differentiated glial cells.

The cancer stem cell theory on the other hand
postulates that GBM's originate from neural stem cells
or lineage restricted progenitors, mainly from the sub-
ventricular zone.[4,5] Conventional treatment
includes maximal safe surgical resection followed by
radiotherapy with concurrent and adjuvant
Temozolomide. Patients with hypermethylation of 06
methyl guanine methyl transferase (MGMT), a DNA
repair gene show better response to Temozolomide.
[6] Tumor recurrence is early and inevitable and often
occurs within the radiation field. Finger like
projections of the tumor into surrounding brain and
stem cell properties contribute to recurrence. [7, 8]
'Gliadel wafers' (carmustine loaded) have been used
to line the resection cavity after primary and repeat
surgeries in a bid to delay recurrence. [9] Vaccination
with tumor associated antigens has been tried. [10]
Gene mediated cytotoxic immunotherapy has used
an adenoviral vector expressing herpes simplex virus
thymidine kinase gene along with an anti-herpetic
prodrug.[11] Bevacizumab, an anti VEGF monoclonal
antibody has a role in combination with
chemotherapy. [12]

Surgical excision of glioblastoma is the first step
in a multi-modality approach. The principle of surgery
is to achieve maximal cyto-reduction of the tumor
without producing a major deficit which would
adversely affect the quality of life. The completeness
of excision correlates with longer recurrence free
survivals. However, the location and extensions of
the tumor may preclude safe total excision. In this
study, the achievement of a gross total resection
correlated with longer recurrence free survival.
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Abstract
Aim : To study the outcome of psoriatic arthritis in a tertiary care hospital.
Methodology :  A Prospective observational study conducted at Department of Rheumatology
and Department of Dermatology from 01 May 2014 - 30 June 2015. Data was collected from
OPD register, admission and referral forms. All patients aged between 20-70 years, who had
reported to these Departments and were willing in this study were enrolled. Inclusion criteria
are the confirmed cases of Psoriasis with evidence of at least one joint involvement on clinical
or radiological examination. Exclusion Criteria considered were Age < 20 years and >70
years, Rheumatoid factor, ANA positivity, HIV/HBsAg/HCV positivity, or any other evidence
of Rheumatoid Arthritis. Patient suffering from Psoriatic arthritis who were meeting
CASPER criteria were enrolled. They were screened by (Mantoux, Chest X ray, Serum Uric
acid, VDRL, HBsAg, HIV, anti HCV antibody, Rheumatoid factor, and antinuclear antibody)
for absence of other joint disease or evidence of connective tissue diseases that can affect
joints or treatment. PASI score was calculated and they were started on NSAIDs. Except in
Enthesitis Related Arthritis, all patients were started on Methotrexate and followed up on 3
monthly basis with clinical evaluation, Visual Analogue Scale and acute phase reactants.
Cases who had failed to Methotrexate / NSAIDs after 3 months were started on BRM's and
followed up.
Results : Total psoriasis patient screened for athropathy were 120 patients in this study. Out
of which 30 were detected to have psoriatic arthritis (PsA). Of these 30 PsA, 03 were treated
with NSAID and 27 were exhibited MTx. 06 patients who had failed on MTx and were
treated with Biological Response Modifiers (02 with infliximab and 4 with Etanercept).
Two patients from enthesitis group who had refractory disease were treated with BRM
(infliximab).
Conclusion : Prevalence of Psoriatic arthritis in psoriasis in this study was 25%. Psoriasis
being a common disease in general population, a high index of suspicion is kept in screening
arthritis patients. Since the treatment for PsA is different from other joint diseases and
reasonably well established, it should be started early for better patient satisfaction and to
delay long term joint failure.
Key Words : PsA- psoriatic Arthritis, GRAPPA : Group for Research and Assessment in
Psoriasis and Psoriatic Arthritis, MTx- methotrexate, BRM : Biological Response Modifiers
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Introduction

Psoriatic arthritis (PsA) has been defined as a

unique inflammatory arthritis associated with psoriasis.
Its exact prevalence is unknown, but estimates vary
from 0.3% to 1% of the population. The clinical
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Results
Total of 120 psoriasis patients were screened

for arthropathy in this study. Out of which 30 were
detected psoriatic arthritis (PsA). The prevalence of
arthritis in psoriasis was 25 % in this study. The male
female ratio in this study was 1:2 and the average
age of presentation was 34.6 years. Out of these 30
patients 18 were having symmetric Polyarthritis, 05
were having distal interphalangeal joint involvement
with dactylitis, 05 were having axial skeletal
involvement with enthesitis and 02 had asymmetric
oligoarthritis. The average PASI score in this study
was 32.5 in PsA group at entry level which had
reduced to average of 8.8 after 01 year of treatment.
Among these 30 PsA, all were treated with NSAID
and 27 were exhibited MTx. 06 patients who had
failed on MTx were treated with Biological Response
Modifiers (02 with Infliximab and 4 with Etanercept).
Two patients from enthesitis group who had refractory
disease were treated with BRM (infliximab).

Discussion
PsA, an inflammatory musculoskeletal disease

with both autoimmune and auto-inflammatory
features, is a form of arthritis associated with the
chronic skin disorder psoriasis. Experts estimate that
PsA affects between 0.3% and 1.0% of the
population,[5] and that up to 40% of patients with
psoriasis eventually develop PsA, usually within 5 to
10 years of cutaneous disease onset.[6]  In psoriasis
60-70 % skin lesions precedes arthritis, 15-20%
both appears in 1 year and 15-20% arthritis precedes
skin lesions. It has same male and female
preponderance with average age 30 - 50 yr. [1] In
this study we also found similar demographic picture
and disease prevalence.

The severity of PsA is reflected not only in the
accrual of joint damage but also in increased mortality.
Patients with PsA are at an increased risk for death
with a standardised mortality ratio of 1.62.[7]

It is also important to note past h/o plantar
fasciitis, tennis elbow, groin pain or inflammatory LBA
in patients of cutaneous psoriasis since many such
cases may be having PsA and diagnosis often missed
and treatment is delayed. [2] The diagnosis of PsA is
usually clinical and based on CASPER Criteria. [3]
This criteria that has sensitivity and specificity of 91%
and 99% respectively. It includes inflammatory

features described initially are recognised by most
experienced clinicians, although they are most distinct
in early disease. Initially, PsA typically presents as an
oligoarticular and mild disease. However, with time
PsA becomes polyarticular, and it is a severe disease
in at least 20% of the patients. Patients with PsA
who present with polyarticular disease are at risk for
disease progression.

Objectives
1. To access the response of Methotrexate in
treatment naive patients of PsA.
2. To access the response of BRM in patients of
PsA with Methotrexate failure.

Methodology
A Prospective observational study conducted at

Department of Rheumatology and Department of
Dermatology at tertiary care hospital in South Mumbai
from 01 Jun 2014 - 30 June 2015. Data was
collected from OPD register, admission and referral
forms. All patients aged between 20-70 years, who
had reported to these Departments and were willing
in this study were enrolled.

Exclusion Criteria
1) Age < 20 years and >70 years,
2) ANA positivity, HIV/HBsAg/HCV profile,

VDRL, raised serum uric acid levels.
3) Immunological / radiological evidence of

rheumatoid arthritis.
Patient suffering from Psoriatic arthritis who

were meeting CASPAR criteria were enrolled. They
were screened by (HBsAg, HIV, HCV, RF,
Antinuclear antibody and ultrasound abdomen) for
absence of other joint disease or evidence of
connective tissue diseases that can affect joints or
treatment. They were also screened for evidence of
latent tuberculosis infection by Mantoux and chest
radiograph. PASI score was calculated and they
were started on Methotrexate (MTx) with NSAIDs.
Except in Enethesitis related arthritis patients all
patients were started on MTx and followed up on 3
monthly bases with clinical evaluation, Visual
Analogue Score and acute phase reactants. Cases
who had failed as per Grappa guidelines with MTx /
NSAIDs after 3 months were started on Biological
Response Modifiers (BRM) and followed up.
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articular disease (joint, spine or enethesitis) and any
3 of 8 criteria including current psoriasis, history of
psoriasis, family history of psoriasis, psoriatic nail
dystrophy, negative rheumatic factor, current
dactylitis, history of dactylitis, and radiological
evidence of juxta-articular new bone.

The management of PsA is usually well
established and broad principles of treatment are
based on Group Against Psoriasis and Psoriatic
Arthritis (GRAPPA) Guidelines. [4]. It includes the
5 clinical components - Peripheral arthritis, skin and
nail, axial skeletal involvement, enthesitis and dactylitis.
The mainstay of treatment remains Methotrexate and
NSAID. However unlike Rheumatoid arthritis there
is no role of combination DMARD or steroids in
treatment of PsA. Further to this the treatment of
Dactylitis or Enthesitis requires early consideration
of biological medicines as Methotrexate has no role
in the treatment in this sub group.

European League Against Rheumatism (EULAR)
guidelines have prescribed the symptomatic
management of psoriatic arthritis based on response
to NSAIDs, DMARDs and BRMs. It also has
prescribed the indications of DMARDs and
BRMs.[5] The follow up of patients on BRM were
based on GRAPPA OMERACT five core issues
namely number of joints involvement, dactylitis,
enthesitis, loss of function and PASI score.

Conclusion
Prevalence of Psoriatic arthritis in psoriasis in

this study was 25%. Psoriasis being a common
disease in general population a high index of suspicion
of underlying arthropathy is kept in screening arthritis
patients. The treatment for PsA is different from other

joint diseases and reasonably well established, hence
appropriate treatment should be started early for
better patient satisfaction and outcome.
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Management of Third Stage of Labour with Per Rectal
Administration of 400 MCG of Tablet Misoprostol
Before Delivery of Placenta - Protocol for 3rd Stage of
Labour - A Pilot Study
Surg Cdr Pragati Tugnait a, Surg Lt Cdr Kaushik Royb, Surg Capt B G Pawarc, Lt Col V Pionid,
Lt Col Seema Patele

Abstract
Post partum haemorrhage (PPH) is the single most significant and preventable cause of
maternal death worldwide. More than half of all maternal deaths occur within 24 hours of
delivery, mostly due to excessive bleeding.
Aims : The aim of the study was to evaluate the efficiency of tablet misoprostol 400 mcg
administered per rectum within one minute of delivery of the baby in preventing postpartum
haemorrhage and to study any side effect due to this.
Materials and Methods : A prospective pilot study was carried out in a peripheral hospital
from 01 Jun 2014 to 10 Oct 2015 110 patients were included in the study.
Results : 110 patients of term pregnancy with singleton foetus were evaluated. 24 were
primiparas and 86 were multiparas. The mean blood loss of all the patients evaluated was
163.41 ml with SD of 59.97 ml. That of primiparas 163.83 ml with SD of 42.78 ml and that
of multiparas was 166.93 ml with SD of 63.35 ml.
Conclusion : The third stage of labour poses potentially life threatening risks and several
severe complications to a mother who has just delivered. The patients in rural and peripheral
setups are more vulnerable given their poor nutritional status, rare health care facilities,
non availability of trained birth attendants and distance to a tertiary care centre. In larger
centres also ,avoidance of  post partum haemorrhage  adds to maternal well being and saves
on hospital resources in terms of man and material. The mean blood loss of 163.41 ml during
third stage of labour is an encouraging result especially when no significant side effects
were noted.
Key Words : Postpartum haemorrhage, Third stage labour, Misoprostol

Introduction

Post partum haemorrhage (PPH) is the single
most significant and preventable cause of maternal
death worldwide. More than half of all, maternal

aClassified specialist (Obstetrics & Gynaecology), bGraded Specialist (PSM) SHO, Vasco, cPediatrician INHS
Jeevanti, dSister (ICU), eSister (OT). aCorresponding author : pragatimallhi@gmail.com; Mob. : +91-
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deaths occur within 24 hours of delivery, mostly due
to excessive bleeding. Approximately 1,40,000
women die of post partum haemorrhage each year
i.e one every 04 minutes [1]. Other than demise
serious morbidity may follow such as adult respiratory
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distress syndrome, coagulopathy, shock, loss of
fertility and pituitary necrosis (Sheehan's
syndrome).[1]

PPH is defined as blood loss of more than 500
ml during third stage of labour after a vaginal delivery
and more than 1000 ml in a caesarean delivery.   80
% of all PPH is caused due to uterine atony. Therefore
a uterotonic agent is used in the management of third
stage of labour in all obstetrics units. Several agents
cause uterine contraction. The sensitivity of
myometrium to oxytocin increases greatly during
labour. Locally produced and exogenous
prostaglandins also cause myometrial contraction.
Synthetic ergot alkaloids like Methergin cause strong
tetanic contraction of the uterus. Trials using oxytocin
have shown reduced rates of manual removal of
placenta, but it does not produce tenanic contraction
of the uterus and it's effect lasts for lesser duration
than of Methergin. However Oxytocin is more stable
than Methergin when expose to heat and light, also,
Methergin acts systemically on the smooth muscles
causing nausea, vomiting and raised blood pressure,
where as Oxytocin is specific for uterine smooth
muscles. [5]

Misoprostol comes in tablet form, has a low cost
and is heat stable, making it a potentially excellent
agent for prophylaxis of PPH in the third stage of
labour. However due to adverse effects such as
shivering , fever, vomiting and diarrhoea this drug has
not been used much[4].

The third stage of labour begins following the
birth of baby up to the delivery of placenta. It may
be managed 'expectantly', which is followed in most
centres as 'hands off ' policy. The uterus expels the
placenta by contraction and retraction , thereafter 5
-10 IU Oxytocin is administered by IM/IV route.
The third stage of labour may also be managed
actively by administration of Inj Oxytocin 10 IU IM/
IV within one minute of delivery of the baby.  Cord
clamping at around 03 minutes when the uterus
contracts and controlled cord traction to deliver the
placenta, with or without uterine massage. However,
controlled cord traction requires well trained birth
attendant and is known to result in breakage of cord
or inversion of uterus.

Working in a peripheral set up as a single
obstetrician with no blood bank facility and no
storage facility for blood components makes relevant

factors such as distance, time and accessibility to the
nearest blood bank or tertiary care centre, especially
for an obstetric patient who is actively bleeding. Thus
the necessity arises to adopt a 'Preventive Protocol'
rather than just a 'management protocol'.

Aims and Objectives
The aim of the study was to evaluate the

efficiency of tablet misoprostol 400 mcg administered
per rectum within one minute of delivery of the baby
in preventing postpartum haemorrhage and to study
any side effect due to this.

The primary objective was to assess the amount
of blood loss in these patients.and the requirement of
blood transfusion if any.

Secondary objectives were to study the duration
of third stage of labour and the incidence of side
effects if any due to the use of misoprostol tablet
after delivery, such as fever, shivering, vomiting,
diarrhoea and abdominal cramps.

Materials and Methods
A prospective pilot study was carried out in a

peripheral hospital from 01 Jun 2014 to 10 Oct 2015
110 patients were included in the study.

 Inclusion criteria were a term pregnancy with
singleton foetus having delivered vaginally. All
primiparas and multiparas were included in the study.
Patients on inductions or augmentation of labour were
also included in the study.

Exclusion Criteria were multiple pregnancy,
instrumental delivery, and blood dycrasias.

Tablet Misoprostol was chosen due to its ease
of storage, easy portability, heat stability , ease of
administration, scope of reversibility , and the
possibility of self administration in case birth attendant
gets busy with the new born baby.

Dose of 400 mcg was chosen as a lesser dose
than the prescribed 600 mcg to decrease the incidence
of side effects.

Per rectal route was chosen due to ease of
administration by the birth attendant due to proximity
following the birth of baby, possibility of  and also
because mucosal absorption would avoid the first
past effect of PO administration.

The amount of blood loss was evaluated from
delivery of the baby till the next 02 hours. 15 cm x
15 cm dry swabs were used in which 50 ml blood
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saturates the entire swab and drips .Episiotomy
related blood loss was also included and counted.

The amount of blood loss was evaluated clinically
based on the swabs used and vital parameters of the
patient i.e pulse, BP, pallor. (It is pertinent to note
that a patient in normal labour through in great pain
does not have tachycardia).  Lab investigations such
as Hb and hematocrit were not analysed since nature
has taken care of normal third stage blood loss by
the physiological haemodilution that occurs naturally
during pregnancy, in which the plasma volume
increases by about 40% and the hematocrit increases
by 25 %.

Side effects of Misoprostol such as shivering,
fever, vomiting, diarrhoea, abdominal cramps which
were noted in other studies (2,3,4) were evaluated.

Due permission was taken from the hospital ethics
committee.

Data was analysed using SPSS software version
19 and result computed by mean and difference of
mean.

Result
110 patients of term pregnancy with singleton

foetus were evaluated. 24 were primiparas and 86
were multiparas. The mean blood loss of all the
patients evaluated was 163.41 ml with SD of 59.97
ml. That of primiparas 163.83 ml with SD of 42.78
ml  and that of multiparas was 166.93 ml with SD of
63.35 ml.  No patient required blood transfusion

The mean time for delivery of placenta following
birth of baby was 13.89 min for all patients with SD
of 4.68 min. That for primiparas 14.94 min with SD
of 3.37 min and Multparas was 13.94 min with SD
of 4.91 min.

One patient had low grade fever for one day,
which subsided without any extra medication

Three patients had shivering following delivery
of baby which lasted for 10-15 minutes and subsided
spontaneously without any extra medication. It was
probably not related to misoprostol administration.

No patient had, abdominal cramps, diarrhoea
or vomiting due to misoprostol use.

Table 1

Amount of Blood Loss Primipara Multipara Total

< 100 ml 02 12 14

100ml -200 ml 20 58 78

200ml-300 ml  02 14 16

300ml-500 ml Nil 02 02

> 500 Nil Nil Nil

Total 24 86 110

Time of delivery of Primipara Multipara Total
baby to time of del of
placenta

< 10 Min 02 08 10

10-14  Min 12 52 64

15-19 Min 08 18 26

20-29 Min  02 06 08

> 30 Min   - 02 02

Total 24 86 110

Table 2

Discussion
Several studies have been conducted on the

management of third stage of labour using tablet
Misoprostol in various doses-400 mcg, 600mcg, and
800mcg via varying routes such as PO, SL, PR and
at different timing that is before or after delivery of
the placenta .Certain studies have used 600mcg of
misoprostol and reported decrease in postpartum
blood loss in these patients however they have
reported side effects such as shivering and fever [3
and 4] .Certain studies have mentioned no greater
effect than placebo use[2].

In our study we found the use of misoprostol
decreases postpartum blood loss in primiparas  and
multiparas. No significant adverse effects were noted.

The Amercian Congress of obstetricians and
Gynecologists district II in its series 2 of management
of obstetric haemorrhage has recommended 'Each
hospital must take into account the resources available
within its own institution and community, to design a
protocol that will assist them in the optimal
management of obstetrical hemorrhage. Each
institution is encouraged to review its existing policy
and protocols and modify them if necessary to
provide safe patient care, or consider the creation of
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a policy to optimize the management of obstetrical
haemorrhage'.[6]

Limitations
There may be a confounding factor in patients

who were on induction or augmentation of labour.
However they have been included in the study.

Being a peripheral set up, in case a patient was
observed to start having increase of blood loss,
alternate uterotonic agent was instituted without
waiting for much time however the amount of blood
loss till the complete delivery of placenta was noted
diligently

Conclusion
The third stage of labour poses potentially life

threatening risks and several severe complications to
a mother who has just delivered. The patients in rural
and peripheral setups are more vulnerable given their
poor nutritional status, rare health care facilities, non
availability of trained birth attendants and distance to
a tertiary care centre. In larger centres also, avoidance
of post partum haemorrhage adds to maternal well
being and saves on hospital resources in terms of
man and material.

The mean blood loss of 163.41 ml during third
stage of labour is an encouraging result especially
when no significant side effects were noted.
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Unusual Occurrence of Diving Accidents : Case Reports
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Abstract
Introduction : Andaman and Nicobar islands due to their unique location offer several
exclusive diving sites and form a hub of recreational SCUBA diving and commercial diving.
This in turn increases the possibility of diving accidents in these areas. Seven cases with a
wide spectrum of presentations and rare symptoms has been compiled in this article.
Observations : Six cases of "Decompression Sickness" which is rare type of diving accidents
in the recent times, were reported with rare and varied symptoms. Out of six cases of DCS,
four were type 2 with varied presentations due to neurological, cerebellar, pulmonary etc.
involvement and only one case was type 1 with skin involvement. Joint manifestation which
is the common form of DCS (popularly known as "Bends") was not reported. A thorough
history, good clinical examinations, advice from Marine Medicine Specialists and prompt
administration of Recompression therapy were the key factors for successful recovery of
such cases.
Conclusions : Management of Decompression Sickness (DCS) can be extremely challenging
both in the pre-hospital and hospital care setup. This could be convoluted further by lack of
hyperbaric chamber and trained staff. Availability of a Recompression chamber (RCC) has
been a boon in remote areas where such cases are common.
Key Words : Decompresion Sickness, Recompression Sickness and Hyperbaric Oxygen
Therapy.
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Introduction

Recreational Scuba diving is a growing sport
worldwide. Andaman and Nicobar islands due to their
unique location offer several exclusive diving sites and
form a hub of recreational and commercial diving.
This in turn increases the possibility of diving accidents
in these areas. Keeping in view the remote location
of these islands and the increasing number of diving
accidents, it is prudent to understand the underwater
physics, mechanism of various diving accidents and
their management. Failure to properly recognize,
diagnose, and appropriately treat some diving injuries

can have catastrophic results.
A thorough history, a good clinical examination

and timely management is imperative to deal with such
cases. The definitive management includes
recompression in a specialised chamber called the
Recompression Chamber (RCC) which is presently
available in the Andaman and Nicobar islands with
the Navy at Port Blair. Figure-1

Seven cases of unusual occurrences following
scuba diving and the related medical conditions with
a wide spectrum of presentations and rare symptoms
has been compiled in this article. The patients which
were referred by the civil medical authorities for
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necessary assistance by Navy at Port Blair, were
evaluated, diagnosed and appropriately given
recompression therapy with promising results.

Case 1
27 yrs Miss MVD, a trained diver from Holland

presented with tingling and numbness in the left arm,
intermittent sharp shooting pain in the finger tips and
intermittent numbness in the left leg after undertaking
three episodes of diving with a maximum depth of 26
m and diving time of approx 22 min in each dive.
General physical examination and basic investigations
were within normal limits. Marine Medicine Specialist
was consulted. The patient was diagnosed as a case
of Type 2 decompression sickness (Neurological
effects) and treated with Therapeutic Recompression
Table-61 in the Recompression chamber following
which she recovered completely. Figure-2

Fig 1 & 2 : Recompression chamber at Navy in Port Blair
and the patient undergoing Recompression Therapy

Case 2
32 yrs A D, a trained female diver from Mumbai,

presented with tingling sensation in the left arm and
both legs after she underwent a dive for about 40

min at a depth of 25 m. The symptoms resolved when
she took a break for a day. Symptoms reappeared
on the third day when she underwent three more dives
at about 15 m with each dive lasting roughly about
20 min. She was referred to the Naval Hospital
where after initial evaluation, she was diagnosed as a
case of Type 2 decompression sickness
(Neurological effects). Subsequently, she was given
Therapeutic Recompression as per Table 61 in the
Recompression chamber after consulting the Marine
Medicine Specialist. She also recovered completely.

Case 3
Mr K R, a 27 yrs old male from Delhi developed

chest discomfort at 5 min into his first scuba dive at 7
m. He was assisted by his escort (trained diver) to
surface by making an emergency ascent. Immediately
on reaching the surface the diver complained severe
giddiness and had few bouts of vomiting while in water
only. He was also ataxic and not able to walk without
support. His symptom of imbalance gait was getting
worse with open eyes. On examination at the hospital,
he was found to have cerebellar signs in the form of
tandem gait and a right beating nystagmus. After
discussing the case with Marine Medicine Specialist,
he was diagnosed as a case of Type 2 decompression
sickness (Neurological effects) and treated with a
single sitting of Therapeutic Recompression as per
Table 61 in the Recompression chamber, which
resulted in complete recovery.

Case 4
Miss M S, a 25 yrs old female from Mumbai

presented with pain in the left wrist joint after she
underwent a dive for about 45 min at the depth
between 12-20m. With the symptom showing no
improvement, she was referred to the naval hospital
for further evaluation and management. On
examination, tenderness was present at lateral aspect
of the first digit (metacarpophalangeal joint and distal
interphalangeal joint). Wrist movements were full and
free from pain except at terminal phase. Case was
diagnosed as Type-1 Decompression sickness (Joint
involvement). On discussing the case with Marine
Medical Specialist, one sitting of recompression
therapy was given (as per Therapeutic
Recompression Table 61). Though the patient became
better symptomatically, she had to undergo four more
sittings of similar therapy at SNM, Mumbai for
complete recovery.
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Case 5
Mr K D, a 29 yrs old US national, a trained

diver presented with bilateral shoulder pain & chest
pain with dyspnoea after he underwent diving. This
was associated with vague discomfort during deep
breathing. Diving history revealed repeated scuba
dives at the depths ranging from 8-30 m for aduration
of about 530 min. There was also a history of flying
by helicopter from Havelock to Port Blair shortly
after the diving. The case was referred to the naval
hospital where he was diagnosed as Type-2
Decompression sickness (Pulmonary effects). Marine
Medicine Specialist was consulted and one sitting of
Recompression therapy was administered as per
Therapeutic Recompression Table 61 following which
he showed complete recovery.

Case 6
Miss A S, a 33 yrs old trained diver from Delhi

presented with engorgement of Lt breast, soreness
over Lt side of body, discoloration of skin over chest
and multiple joints ache following scuba diving. Diving
history revealed three consecutive dives at the depth
of 20-25 m with duration of about 40 min each and
there was no h/o rapid ascent. She was referred by
the civil medical authorities for further clinical
evaluation and necessary management by Naval
hospital.  Examination revealed enlargement and
tenderness in the left breast. This was associated with
venous engorgement and skin changes over left side
of the chest. She was diagnosed as Type-1
Decompression sickness (Skin manifestation). After
consulting Marine Medical Specialist Recompression

Therapeutic Recompression Table  61 and 62

THERAPEUTIC RECOMPRESSION TABLES
Table 61 of INBR 2806. Oxygen Recompression Therapy

Gauge Depth Stoppages Elapsed time Rate of ascent
(metres) Ascent (Minutes) (hrs & mins) (metres/minute)

18 20 Oxygen 0000-0020 -
18 5 Air 0020-0025 -
18 20 Oxygen 0025-0045 -
18-9 30 Oxygen 0045-0115 3m in 10 mins
9 5 Air 0115-0120 -
9 20 Oxygen 0120-0140 -
9 5 Air 0140-0145 -
9-0 30 Oxygen 0145-0215 3 m in 10 mins
Surface 0215

Table 62 of INBR 2806. Oxygen Recompression Therapy

Gauge Depth Stoppages Elapsed time Rate of ascent
(metres) Ascent (Minutes) (hrs & mins) (metres/minute)

18 20 Oxygen 0000-0020 -
18 5 Air 0020-0025 -
18 20 Oxygen 0025-0045 -
18 5 Air 0045-0050 -
18 20 Oxygen 0050-0110 -
18 5 Air 01100-0115 -
18-9 30 Oxygen 0115-0145 3 m in 10 mins
9 15 Air 0145-0200 -
9 60 Oxygen 0200-0300 -
9 15 Air 0300-0315 -
9 60 Oxygen 0315-0415 -
9-0 30 Oxygen 0415-0445 3 m in 10 mins
Surface 0445
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therapy was administered as per Recompression
Table 61 in the Recompression chamber following
which she showed complete recovery.

Case 7
14 yrs old boy, a native of Nagpur presented

with pain in knee (Rt) and Hip (Rt) and choking
sensation 5 hrs post scuba diving. The diving history
revealed a single dive for about 20 min at a depth of
10 meter with normal ascent. The boy was treated
with analgesic. But later he was admitted at local
government hospital due to deterioration of his general
condition in form of altered sensorium and vomiting.
3 hrs post admission i.e. 8 hrs post dive, the patient
went into coma and shifted to ICU. Detailed history
revealed that the boy was a known case of Sickle
Cell Anaemia with past history of recurrent joint pains
in the lower limbs. Evaluation in the hospital had
revealed Anaemia (Hb-7.3 gm), Leucocytosis (TLC-
17,700 cmm , DLC- P 74%), deranged LFT (S
bilirubin-7.2 gm/dl, AST-28 IU/L, ALT-22 IU/L) and
CT Chest findings (consolidation in superior basal,
posterior and lateral basal segments in both lungs).
Treating physician requested command for necessary
assistance. The case was discussed with Marine
Medical Specialist and diagnosis of Diving induced
Sickle Cell Crisis was made. The patient was started
on high flow oxygen with IV fluid support followed
by one unit of packed RBC and Inj Pentoxyfylline.
Patient regained consciousness and discharged after
03 days on full recovery.

Discussion
Scuba diving is an increasingly popular

recreational sport and normally conducted by trained
diving instructors. Being recreational in nature
certification by recognized professional bodies like
Professional Association of Diving Instructors (PADI)
is not a mandatory requirement for commercial scuba
institutes. Increased commercialization, inadequate
professional knowledge/training and poor compliance
to the existing safety guidelines may be the
contributing factors responsible for accidents related
to scuba diving. An understanding of the
pathophysiology of both common and life-threatening
diving injuries is the key towards prompt diagnosis
and effective management of such victims.

The two most significant and often life-threatening
SCUBA-related injuries are decompression sickness

(DCS) and arterial gas embolism (AGE).[1,2] These
injuries are often referred to as decompression illness.
Decompression sickness, also known as the 'Bends'
or Caisson's Disease, is a function of Henry's Law
which states: The amount of gas dissolved in a liquid
is proportional to the partial pressure of the gas in
contact with the liquid. The pressure is high in the
deep sea which keeps the inert gases compressed.
Inert gases are not metabolized by the body;
therefore, whatever is absorbed must eventually be
released from the body. The amount of inert gases
absorbed are determined by the depth (increasing
depth=increased pressure) and duration (increased
duration=increased time to absorb) of the dive.
Conversely, as the diver ascends, pressure is
decreased and absorbed gases are released or off-
gassed. With the reduction in ambient pressure, the
gases expand and a pathological response is seen
involving the formation of bubbles from the gases
dissolved in tissues.3 This leads to the various
manifestations of decompression sickness depending
upon the site of formation of these bubbles. Risk
factors associated with DCS include dehydration,
alcohol consumption, fatigue, hypothermia and
obesity.[4,5]

 At least half of all DCS cases will occur within
90 minutes of breaking surface at the end of a dive;
and 95% will occur within 48 hours. Though rare,
there are cases that don't present for more than 48
hours. Once signs and symptoms develop, they will
progress over the course of a few hours.

Decompression sickness has been divided into
two main types [6] : Type 1 DCS and Type 2 DCS.
Type 1 DCS includes manifestations in skin (skin
bends [7] which includes cyanosis, rash, skin marbling
pruritus, localised pitting edema) and joints (known
as bends). Type 2 DCS comprises of neurologic and
pulmonary effects. The neurologic effects [8] include
cerebral effects  and effects on the spinal cord [9] in
the form of seizures, paralysis/ hemiplegia, visual
disturbances, Genitourinary dysfunction, headache,
paraesthesias, nausea and vomiting, fatigue,
inappropriate behavior, and vestibular disturbances
[10]. The pulmonary effects can resemble Adult
Respiratory Distress Syndrome (ARDS)[11] and is
called "chokes'' or pulmonary DCS.

The definitive treatment for DCS is
Recompression therapy[11,12] in a pressurized
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chamber. Recompression shrinks the bubbles and
enhances the rate of inert gas elimination from the
body. It also assists enhanced oxygenation of ischemic
tissue under pressure and thereby complete recovery
from associated tissue damage.

Observations
The incidence of DCS among recreational scuba

divers is approximately 2 to 3 cases per 10,000 dives
[13]. The incidence of six above cases reported over
nine months (between Oct 14 and Jun 15) is indicative
of high occurrence of DCS in the islands of Andaman
and Nicobar.

Interestingly, out of six cases of DCS those
reported, four cases were type 2 with varied
presentations due to neurological, cerebellar,
pulmonary etc. involvement and only two case were
type 1 with skin and small joint involvement. Large
Joint manifestation which is the common form of DCS
(popularly known as "Bends") was not reported. This
corresponds to the findings of Torrey et al. who stated
that type 2 DCS is more common in surface
decompression procedures whereas type 1 with joint
involvement is common following deep dives. Girard
et al. had concluded in their study that in air diving,
CNS involvement occurs in 25% of DCS the most
common area involved is the lower thoracic segments
of spinal cord, but it can vary from C4 to L1.[9]

In absence of classical signs and symptoms, it is
a challenging task for the medical officer to confirm
the diagnosis of this rare entity. It is thus imperative
to understand that there is a clear need for medical
personnel (both civil and defence) to be aware of the
signs, symptoms and treatment of diving-related
injuries and decompression illness. The most
important thing is acquiring a basic ability to recognize
DCS and AGE and provide treatment to injured
divers. Timely recognition and proper treatment of
an injured diver can save their lives and prevent life
time morbidities. In this regard, the SOP formulated
by the naval hospital AT Port  Blair was an useful
guide for the medical staff for rendering effective
management to such patients.[15]

In all cases mentioned above, Marine Medicine
Specialist at SNM, Mumbai was consulted
(telephonically) for confirmation of diagnosis and
selection of treatment modalities including
Recompression therapy for DCS. This initiative had

a positive impact on the entire process of management
of these patients.  Therefore, the need to have a
specialist in underwater & diving medicine at the naval
hospital at Port Blair was felt as a critical requirement.

All six cases had dramatic recovery with
Recompression therapy which was carried out in
Recompression chamber (RCC), presently available
only with Navy. Being elementary in nature, this
chamber has its own inherent limitations related to
engineering, breathing modality, monitoring facilities
etc. Therefore, there is a need to upgrade the existing
RCC of Navy or alternatively, to install a new RCC
with HBOT facilities at Naval hospital.

Since these patient were civilians (two of them
foreign nationals), necessary security clearance for
administering therapeutic care at naval premises was
obtained without any procedural delay. A Necessary
directives[16] issued by the Medical division of
Headquarters (ANC) was found handy towards
smooth handling of such administrative issues.

Conclusions
Andaman and Nicobar islands due to their

unique location offer several exclusive diving sites and
form a hub of recreational and commercial diving.
This in turn increases the possibility of diving accidents
in these areas. "Decompression Sickness" which is
not so common type of diving accidents in the recent
times, was reported with rare and varied symptoms.
A thorough history, good clinical examinations, advice
from Marine Medicine Specialists and prompt
administration of Recompression therapy were the
key factors for successful recovery of these cases.
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   Case Report

Management of Alkaline Button Battery Foreign Body in
The Nasal Cavity At A Peripheral Centre
Maj Vishal Gaurava, Surg Capt Prasant Pandab, Surg Capt D Raghavanc

Abstract
Foreign body in nose is one of the most common Ear Nose& Throat emergencies. Button
batteries are one of the most dangerous foreign bodies as it can cause extensive tissue damage
by chemical or thermal burns. We present a 5 years old boy with nasal mucosal necrosis
against a button battery foreign body managed at a peripheral centre in the light of literature
available.
Key Words : Foreign body; alkaline battery; button Battery

Introduction

Nasal foreign bodies are common
occurrences inENT practice [1]. The nose being a
prominent feature of the facial skeleton is easily
accessible for insertion of objects by children. Nasal
cavity foreign bodies usually go unnoticed in children
until the patient develops a unilateral foul smelling nasal
discharge.Most of the ENT foreign bodies are non-
hazardous but button battery foreign bodies can be
dangerous as they have the potential to cause serious
sequelae if not removed immediately.

Button batteries are alkaline batteries which are
easily accessiblehousehold items. Their smooth and
shiny form makes them quite attractive to children
who eagerlyinsert them into nose, mouth and ear.
Button battery foreign bodies may have varied
outcomes ranging from no ill effect to fatal outcome.
The clinical course of a child with a button battery
depends on several factors including the location,
duration of mucosal exposure, remaining voltage in
the battery, its age (new or old) and chemical
composition of the battery [2].

Button battery has a metal canbottom body
forming the positiveterminal with a circular insulated
top cap forming negative terminal. The electrolyte in
a Graded Specialist (ENT) INHS Jeevanti Vasco, Goa - 403802, bCommanding officer, INHS Jeevanti, c
Senior Advisor & HOD (ENT), INHS, Asvini, Colaba - 400005.
aCorresponding author : majorvishalgaurav@gmail.com; Mob. : +91-07038587982.

the battery is alkali which creates burns when in
contact with the mucous membrane by the process
of liquefactive necrosis [1].

Batteries inserted within a few hours in nose can
be removed on OPD basis. Those batteries which
have been left behind in nose for longer duration are
capable of extensive tissue damage, crusting and
bleeding; their removal may be difficult so general
anesthesia may be necessary. These batteries generate
local current leading to thermal as well as chemical
burns resulting in necrosis, scarring, septal perforations
and cosmetic deformity[3].

We report a case of nasal mucosal necrosis
against button battery foreign body in a 5 years old
child.

Case Report
A 6 year old apprehensive and irritable boy was

brought to ENT OPDof a peripheral centre, by his
parents who gave the complaint of foreign body in
left nasal cavity.Presenting complaint was sudden
onset, progressive nasal discharge from left nasal
cavity since last 7 hours. Nasal discharge was
thick,mucoid and intermittently blood stained. Child
also complained of left sided facial pain. There was
nohistory of nasal obstruction, sneezing, headache
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or facial swelling. On examination of Nose-PNS,
there was no overt external nasal deformity. The
columella and vestibule appeared normal. There was
decreased misting on left side on cold spatula test.On
anterior rhinoscopy of left nasal cavity, an inflamed&
edematous nasal mucosawith slight blackish
discoloration on adjacent mucosa of nasal septum
and inferior turbinate was noted. A shining button
battery was seen on the floor of left sided nasal cavity
between inferior turbinate and septum(Fig 1). This
was surrounded by thick, viscid, mucoid and blood
tinged discharge. There was no paranasal sinus
tenderness.

The button battery was seen between inferior
turbinate and septum with 0 degree rigid endoscope.
Surrounding secretions were suctioned. Under local
anaesthesia with mild sedation & headlight
illumination, this foreign body was engaged and
removed by using a curved hook (Fig 2).

After removal, nasal endoscopy was repeated
to confirm that there were no further foreign bodies
in the nasal cavities. Superficial burns with bleeding
and minimal tissue necrosis were noted at sites of FB
contact over septum and inferior turbinate. The
septum was central and intact. No septal perforation
was noted. No other mass, lesion or clot was noticed.
Posterior rhinoscopy revealed no abnormality. Right
nasal cavity appeared normal on rhinoscopy and nasal
endoscopic examination.

Left nasal cavity was packed with mupirocin
impregnated merocele pack for 48 hours.
Prophylactic systemic antibiotics were given. X-ray
neck, chest and abdomen were done to rule out any
other foreign body in the aero-digestive tract. Routine
lab investigations were within normal limits. Child
underwent regular suction and toileting of left nasal
cavity for a few days following removal of nasal
pack.Patient had an overall uneventful recovery being
followed for 2 months with no complications.

Discussion
The recent development of technology has

accelerated widespread use of button batteries. The
nose is an easily accessible anatomical region for
children. Many objects can be placed in nose as
foreign body. Most of them can be removed without
any complication. If the foreign body is left, there
may be discharge orrhinolith formation but can be

cured anyway. However, there is a difference if the
foreign body is a button battery which are one of the
most dangerous foreign bodies reported in literature.

The first report of a button battery as a nasal
foreign body was published in 1986. Since then, there
have many publications examining the incidence,
complications, and mechanisms of tissue damage [4].
Nasal foreign bodies generally manifest either after
the patient is observed to insert the object/ battery
into the nose or more commonly, when a child is
brought for evaluation of a unilateral, purulent
rhinorrhoea. The differential diagnosis for facial pain

Figure 1 : Endoscopic view of a right nasal button battery
foreign body

Figure 2 : An extracted button battery from the nose (8mm)
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as was one of the presenting complaints in our patient
should include nasal foreign body, including button
battery. Some other differential diagnosis of facial pain
include tumour, sinusitis and its complications, orbital/
periorbital cellulitis, dacryocystitis, facial cellulitis,
tonsillar/ peritonsillar disease, dental disease, trauma
and complications[5].

The composition of the batteries are mostly
alkaline today. Four mechanisms of injury have been
described in the literature:

1) Leakage of the battery contents with direct
corrosive damage.

2) Direct electrical current effects on the mucosa
and resultant mucosal burns.

3) Pressure necrosis resulting from prolonged
local pressure.

4) Local toxic effect due to absorption of
substances. This can be the case in mercuric oxide
battery [6].

Exudation of tissue fluids caused by a burn injury
creates a moist environment. The high electrolyte
composition of tissue fluids generates a current
between the battery cathode and the anode, resulting
in the hydrolysis of tissue fluids and the generation of
corrosive hydroxides.The leaked alkaline electrolyte
solution can penetrate deeply into tissues producing
liquefying necrosis [7].

Mucosal ulceration and septal perforation may
occur if proper diagnosis and early management is
not done. Symptoms are variable. More specific
symptoms include epistaxis and rhinorrhoea [8].

Nasal mucosa damage starts 3 to 6 hours after
insertion of the battery. In our case we took out the
foreign body more than 6 hours after onset of
symptoms and as a result developed necrosis of the
inferior turbinate. There was no septal perforation.
Nasal button battery impaction may produce mucosal
and septal ulceration, chondritis, atrophic rhinitis,
saddle nose deformities and alar collapse may result
ultimately [9]. The contactsurface of the battery is
also important. The risk of damage is increasedif the
negative pole of the battery is in contact with nasal
septum [1].

In our study, we did the standard radiologic
work-up with neck, chest and abdominal plain X-
ray films. This was done to rule out any other foreign
body in the aero-digestive tract post endoscopic

visualisation of button battery in the left nasal cavity.
Plain X-ray films have high availability, low costs,
and high accuracy in outlining radio opaque objects
[10].

Patients with evidence of secondary infection,
mucosal damage, congestion and granulation should
receive antibiotics and oral anti-inflammatory drugs.
After removal of nasal pack, nasal cavity should be
irrigated at regular interval. All patients require regular
follow up visit for examination of nasal cavity and
watch for any delayed sequelae.

Conclusion And Recommendations
Button batteries are now ubiquitous to our

culture. Foreign body in nose is a common
presentation in ENT practice. Button battery in nose
is an ENT emergency and should be treatedas a life-
threatening foreign body due to its electrochemical
composition and the large potential for local damage
and severe mucosal injuries. The potential for rapid
tissue destruction mandates prompt removal of the
button batteries. Therefore to improve outcomes
early detection is the key in the management of button
battery foreign bodies. Any child presenting with foul
smelling unilateral nasal discharge or facial/head
swelling may potentially have a retained nasal foreign
body [5]. Management begins with a thorough
history, detail physical examination, including an
urgent anterior rhinoscopy, nasal endoscopy which if
inconclusive is followed by radiography.

If a button battery is observed in the anterior
nares and is not obscured by necrotic tissue, it can
be easily removed in ENT OPD. Any evidence of
battery leakage or extensive tissue damage should
prompt for consideration of debridement, irrigation,
and stenting in the operation theatre.

The most effective management strategy is
prevention. Prevention focuses on checking and
securing the battery compartment of all household
products, storing batteries out of a child's reach and
sight, never leaving batteries sitting out loose and not
allowing children to play with batteries. Furthermore,
product manufacturers need to redesign battery-
powered household products to secure the battery
compartment [2].
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   Case Report

Maxillary Sinus Fungal Ball Due to Aspergillus Managed
At A Peripheral Centre
Maj Vishal Gaurava, Surg Lt Cdr Natashab, Surg Capt Prasant Pandac, Surg Capt Dilip Raghavand

Abstract
Fungal infections of the paranasal sinuses are uncommon but are on the rise globally and
usually occur in immunocompromised individuals. We report a case of a 69-year-old
immunocompetent man with a maxillary sinus fungal ball caused by Aspergillus.
Key Words : Fungal ball, fungus ball, paranasal sinuses, non-invasive fungal sinusitis,
sinus fungal ball.

Introduction

Fungal balls are extra-mucosal dense mass of
non-invasive matted fungal hyphae usually localized
to a single sinus cavity. Fungus balls are found in just
one paranasal sinus, most frequently in the maxillary
sinus and occasionally in the sphenoid sinus. The host
is immunocompetent but if during the infection the
host is immunocompromised then this non-invasive
fungal infection may become invasive and life-
threatening. Aspergillus fungi, especially aspergillus
flavus are more common in the Indian subcontinent
compared to the western world where dematiaceous
are more prevalent [1]. Since the symptom is usually
nonspecific, radiographic study is nonspecific;
excision biopsy should be performed for all cases.
Early diagnosis and treatment is important in fungal
ball. Endonasal evacuation of the involved sinus is
usually all that is required to manage this condition. It
is important that ENT specialists suspect the
possibility of fungal sinusitis in these patients,
especially if they do not respond to medical treatment
or when they present with complications of sinusitis
[2]. We report a case of fungal ball in the right
maxillary sinus caused by Aspergillus in an

immunocompetent individual who was managed at a
peripheral centre.

Case Report
A 69 year old man presented at the peripheral

centre with history of intermittent foul smelling
rhinorrhoea, nasal obstruction & dull aching pain over
right cheek of 6 months duration. On examination of
nose & paranasal sinuses, mucopus was noticed in
right middle meatal region with minimal congestion
of nasal mucosa. Clinically diagnosed as Right sided
Chronic Rhinsinusitis and a trial of maximal medical
therapy was given with no resolution of symptoms.
Also incidentally found to have NIDDM, HTN &
Dyslipidemia which was managed by physician.
NCCT paranasal sinuses revealed extensive disease
with hyperdense well defined complete opacification
of the right maxillary sinus. Patient underwent
Endoscopic sinus surgery (Right). Peroperatively after
performing right maxillary sinusotomy a brownish
black soft tissue mass surrounded with mucopurulent
discharge was removed from right maxillary sinus &
specimen was sent for HPE. HPE report came out
as - "Noninvasive Hyphal intrasinusal mycosis
(aspergillus)". Fungal culture did not yield any growth.

aGraded Specialist (ENT) INHS Jeevanti Vasco, Goa - 403802, bGraded Specialist (Path) INHS Jeevanti,
cCommanding Officer, INHS Jeevanti, dSenior Advisor and HOD (ENT), INHS, Asvini, Colaba - 400005.
aCorresponding author : majorvishalgaurav@gmail.com; Mob. : +91-07038587982.
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Postop recovery has been uneventful.
Gross examination revealed multiple fragments

of brownish black soft tissue with largest one
measuring 1.0 x 0.8 cm in size. Microscopically,
hematoxylin and eosin staining revealed the presence
of a mycelium with septate hyphae branching at acute
angle of 45 degrees (Fig.1). The morphology of the
organism suggested that of the species Aspergillus.
The nasal epithelial tissue was free of significant
inflammation, granuloma or invading hyphae
suggestive towards a diagnosis of non-invasive sinus
fungal ball. Our patient had no evidence of invasion,
and five months after surgical treatment, he remains
free of recurrence.

Discussion
A variety of different causative organisms could

be responsible for fungal sinusitis. They are most often
caused by Aspergillus sp., mainly A. fumigatus but
also A. flavus [3, 4]. Aspergillosis of the paranasal
sinuses can be non-invasive or invasive. Non-invasive
aspergillus infection is confined to the sinuses, usually
seen in immunocompetent individuals and manifests
as allergic sinusitis or fungal ball.

Figure 1 : Endoscopic view of a right nasal button battery
foreign body

Fungal ball can cause bony expansion, without
invasion of tissue or bone destruction. The reason
for occurring in immunocompetent hosts is thought
to be related to tropical hot and dry conditions, bad
hygiene, and poor socioeconomic status. These
environmental changes encourage proliferation of the

Aspergillus organism with high rate of allergic and
infectious rhinosinusitis in hosts may contribute to
tissue invasiveness in immunocompetent patients [5].
These fungus ball patients complain of non-specific
nasal symptoms but indicative of sinus diseases: nasal
obstruction, chronic rhinorrhea, sinus pain or
cacosmia [4]. They might have recurrent sinusitis that
fails to respond to various antibiotic or corticosteroid
treatments and that may lead to repeated surgical
procedures before diagnosis. Diagnosis of paranasal
sinus mycosis is a combination of clinical,
microbiological, and histologic characteristics. Since
the symptom is usually nonspecific, radiographic study
is nonspecific; endoscopic sinus surgery with
histopathologic examination of specimen cleared from
sinuses is generally considered to be the gold standard
for the diagnosis. Standard radiographs may show
unilateral partial or complete opacification of a sinus,
most often the maxillary sinus. Areas of hyperdense
well-defined foci are observed in 25 to 50% of cases
strongly suggesting the diagnosis of a sinus fungus
ball [3]. Macroscopically the fungus ball appears as
green, brown or black friable and grumous mass that
detaches easily from the mucosa. Cultures are often
negative. The culture yield of an Aspergillus or another
septate mold from infected tissue has been shown to
be generally low, ranging from 25% to 50% probably
because of the low viability of the fungal components
within the ball. The fungal species most often found
is Aspergillus sp [6, 7]. Early diagnosis and treatment
is important in fungal ball. Medical therapy has limited
role in treatment of fungal ball [8]. Immediate and
often aggressive surgical debridement is required for
the management. Surgical removal and establishment
of sinus aeration resolves this condition without further
treatment in most individuals. Failure of maximal
medical therapy with no resolution of his symptoms
led us to the correct diagnosis and to the right therapy.
In our view these cases indicate the value of
accurately recording a complete medical history and
management record thereby playing an important role
in timely diagnosis and effective management of
fungal-related rhinosinusitis.

Long term follow up is required as chances of
recurrence are there in fungal infections [9]. Antifungal
chemotherapy with itraconazole, voriconazole, or
posaconazole provides some therapeutic benefit with
minimal risk and also improvement in symptoms and
stabilization of radiologic findings [10]. In cases of
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single fungal ball surgical resection or intracavitary
antifungal therapy may be appropriate in selected
patients.
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   Case Report

Colonic Stricture : An Unusual Delayed Complication of
Abdominal Blunt Trauma A Case Report and Review of
Literature
Dr. Shams Alama, Surg Cdr Vimal Vibhakarb, Brig Kunal Ghoshc

Abstract
The increase in road traffic accident had been cited as increase in blunt injury to the abdomen.
Patients usually present immediately after injury and require urgent laparotomy. An unusual
case of delayed large-bowel stricture after conservative management of an injury resulting
from blunt trauma is reported. A 65-year-old man involved in a high-speed motor vehicle
accident was managed in hospital by observation. He was discharged from hospital but
returned 04 weeks after injury with pain, abdominal distension, vomiting and obstipation.
Stricture of a 6-cm segment of sigmoid colon was found. Resection of the involved segment
with primary anastomosis was curative.
Key Words : Large bowel stricture, urgent laparotomy, primary anastomosis.
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Introduction

Blunt abdominal trauma producing
intraperitoneal injury usually presents acutely,
necessitating laparotomy for intestinal perforation or
mesenteric vascular injury. In the absence of shock
and peritonism, patients with blunt abdominal injury
may be treated conservatively. On rare occasions,
such patients can present later with features of bowel
obstruction.[1] Delays in presentation between the
initial insult to the abdomen and the obstructive
episode have been documented to be as long as 26
years in the European literature.[2] We present a case
of stricture of the sigmoid colon that required surgical
intervention 6 months after blunt abdominal trauma.
Symptoms of intestinal obstruction presented in the
early post traumatic period, settled spontaneously and
recurred several months later.

Case Report
A 65 year old male sustained blunt abdominal

trauma on 27 July 2014 following a road traffic
accident resulting in handlebar injury to the right lower
and hypogastric areasof the abdomen. He was
hemodynamically stable with minimal abdominal
tenderness. Ultrasound abdomen was negative for
any organ injury. He was admitted and observed for
a 48 hours period and subsequently discharged. He
continued to have dull aching pain for one week.
Repeat ultrasound after one week
revealedmultipleanterior abdominal wall
hematomaslargest measuring 87 X 20 mm. A month
after the initial injury he developed features of
incomplete intestinal obstruction for which he was
treated conservatively in a private hospital. A month
later, he developed acute intestinal obstruction that
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surface mucosa with bacterial invasion as a possible
causative factor in fibrous tissue reaction. This,
however, was not supported by their own rabbit colon
experimentation, which showed that rabbit colon
denuded of mucosa did not form a fibrous stricture
but merely reformed its mucosal covering. This
explanation, furthermore, overlooks the fact that the
majority of lesions are found with intact mucosa at
the site of stricture. Pathologically, the colonic
submucosa contains the largest percentage of
connective tissue of all colonic layers as well as a
rich vascular network. Injury to this layer can lead to
fibrosis and, consequently, colonic stricture.18

First case of such kind was reported by Jones
and Settle in 1952 [19]. Since then 15 cases of colonic
stricture after blunt abdominal trauma have been
reported.[19] Most common mechanism of injury was
motor vehicle crash.

Patients presented with obstructive symptoms
a median of 20 weeks after initial suffering of blunt
abdominal trauma. Most patients presented with
generalised abdominal pain, emesis and constipation
were less common symptoms. Physical examination
usually revealed abdominal tenderness and distension.
The radiographic test of choice was barium enema
which was performed in all but one patient and was
diagnostic in all of these cases.[20]

Fifteen (94%) of the reported cases affected the
left side of colon and one lesion occurred in the right
colon. The left sided predominance of stenotic colonic
lesions is predisposed to on an anatomical basis. This
could be explained by the space occupying nature of
the liver leaving a reduced area of susceptible colon.
Liver lacerations not infrequently result from blunt
abdominal trauma. When blunt abdominal trauma is
sustained, the sigmoid colon may be impinged against
the spine because of the lengthy sigmoid mesosolon,
leading to subsequent hematoma or mesenteric
vascular injury. Colonic hematoma occurring acutely
after blunt abdominal trauma have been described
[21]. Occult traumatic colonic hematomas may lead
to stenosis and obstruction in the future. [21]

Conclusion
Post traumatic large bowel obstruction secondary

to stricture is an uncommon entity. More common
cause of large bowel obstruction such as carcinoma,
diverticulitis and volvulus should be suspected on

Histopathological examination revealed ulcerated
mucosa with sloughing of lining epithelium and
destruction of glands by florid chronic inflammatory
infiltrate comprising of plasma cells, lymphocytes and
eosinophils, Russell bodies seen,along with fibrosis,
large area of necrosis and acute inflammatory infiltrate
were noted along with dilated blood vessels. He had
an uneventful postoperative course, and is presently
asymptomatic with normal bowel habits.

Discussion
Intestinal injury is frequent after non-penetrating

abdominal trauma, particularly after modern, high
energy transfer impacts. The usual non-perforating
injury is the intramural haematoma (IH) [3] which
represents an accumulation of blood in the submucosal
plane either from disruption of blood vessels passing
from submucosa to mucosa, or from direct mural
injury [4]. These lesions, found in both small and large
bowel, were described by Moty in 1890[5] and are
responsible for late post-traumatic perforations
[6,7,8,9] and strictures [10,11]. Significant IH from
blunt abdominal trauma are difficult to detect because
they are regularly not associated with early intestinal
perforation or intraperitoneal haemorrhage.

Late Post traumatic stricture involving large
bowel is a rare but known entity in world literature.
There are very few case reports and none in India.
The overall incidence of blunt colonic injury (BCI) is
low. Carrillo et al.[12] found a 0.5% incidence of
BCI in a retrospective study, and Ng et al.[13]
reported an incidence of less than 0.1% in a study
involving 1,367 blunt trauma patients at one centre.

Many possible causes have been suggested for
late post traumatic stricture including occult bowel
perforation[14], localized bowel ischemia  [15,16]
and mesenteric injury[17]. Mesenteric vascular injury
may induce chronic ischemia of the corresponding
segment of small bowel, inducing secondary
thickening of the bowel wall and intestinal
occlusion[14]. Neil PJ in his experiment has also
suggested formation of subserosal hematoma due to
contusion of bowel wall [16]. R. V. Cooke also had
suggested that extensive traumatic thrombosis of the
bowel wall, subsequent on a severe contusion can
produce fibrosis and narrowing of the lumen
followed.[17]

Mays & Noer [18] also suggested a loss of
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initial patient presentation. However, when these
diagnosis have been excluded, a less common cause
must be suspected. As a result of the increasing
incidence of blunt trauma in our society, the problem
of occult intra-abdominal injury resulting in
subsequent clinical disease always should be
considered in the differential diagnosis of patients
presenting later with intestinal complaints.
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   Case Report

Pilocytic Astrocytoma Masquerading as Cerebeller
Abscess in A Case of VSD with Eisenmenger’s
Syndrome : A Rare Case Report
Surg Cmde K. I. Mathai, VSMa, Surg Cdr V.Vibhakarb, Surg Cdr Ananthkrishnanc, Dr.Kushal Bhatiad

Abstract
Congenital cyanotic heart disease patients have increased risk of brain abscess  via
haematogenous spread. We report the case of a middle aged Lady with Eisenmenger's complex
suspected of having a cerebellar abscess clinically and radiologically. But intraoperatively
found to have a Pilocytic astrocytoma. This case highlights the difficulty in differentiating
between an abscess and tumour at times on imaging. To the best of our knowledge, no
association between VSD and Pilocytic astrocytoma has been described in literature.
Key Words : Eisenmenger Complex, Cerebellar Abscess, Pilocytic Astroytoma.

aConsultant & HOD, Surgery & Neurosurgery, bClassified specialist Surgery, cClassified specialist Med &
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Introduction

Diagnosis of brain abscess comprises of the
Classic triad of fever, headache and focal neurological
deficit. However, high index of suspicion for diagnosis
of brain abscess is required, even when the classic
triad is incomplete.[1] Congenital cyanotic heart
disease patients have increased risk of brain abscess
via haematogenous spread due to Right to left
Shunt.[2]  The differentiation of a brain abscess from
a tumour can be difficult to distinguish clinically and
radiologically.

We present a rare case of a 35 year old lady,
known case of ventricular septal defect with
Eisenmenger's complex , who presented with classical
symptoms, signs & neuroimaging features suggestive
of cerebellar abscess. Intraoperatively she found to
have a thick walled cystic SOL with clear fluid inside.
Histopatholgy confirmed the diagnosis of  WHO
Grade I Pilocytic Astrocytoma.

Case Report
35 year old lady , known case of Ventricular

Septal Defect  with Eisenmenger's complex presented
with Chief complaints of intermittent fever, headache,
vomiting, altered sensorium and Gait Ataxia since 1
week. On general physical examination, she was
found to have hypertension, bradycardia, hypoxemia
and dysmorphic facies. Neurological examination
revealed GCS of 13/15. Neck rigidity and B/L
cerebellar signs were present.  Fundoscopy findings
were suggestive of papilloedema. Blood Investigations
revealed leukocytosis (15000/cu.mm) with
neutrophillia (78%). She was admitted to the ICU
with a working diagnosis of Eisenmenger's Syndrome
with Cerebellar abscess.

Contrast enhanced CT of the Brain showed a  3
x 3 cm globular lesion in the cerebellum with Fluid-
fluid level inside. Wall of the lesion was irregular and
enhancing. Mild hydrocephalus was present. There
was no evidence of an enhancing mural nodule. (Fig
1 & 2)
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phagocytic component of the pulmonary circulation
and enter the cerebral circulation unfiltered.[1,2]

Pilocytic Astrocytomas accounts for 0.6-5.1%
of all intracranial neoplasms and are most common
in first two decades of life.[3] However, only rare
reports of primary CNS tumors in patients with
dysmorphic syndrome such as Noonan syndrome are
described in literature.[4,5]

In our case, features in favour of brain abscess
include supportive clinical features with classical triad
of cerebral abscess, examination findings of
Meningism, leuckocytosis, Clinical setting of a VSD
with Eisenmenger's syndrome( right to left shunt) and
neuro imaging features.

It is known that, the neuroimaging appearance
of some cystic or necrotic tumors is similar to that of
brain abscesses. Diffusion-weighted imaging provides
a method of differentiating cerebral abscess from
malignancy, by evaluating the diffusion properties of
water molecules in the affected tissue.[6] However,
a diffusion weighed MRI could not be done in our
patient due to severe hypoxemia, on-table Seizure
and poor general condition.

Features against a diagnosis of Brain abscess
include poor response to antibiotics  and the symptom
duration of 1 week, which does not correlate with
the imaging characteristics of a mature CNS abscess
.Intra-operative findings are classical of a Pilocystic
astrocytoma, however, a mural nodule could not be
demonstrated. Table 1 summarises the features for
and against both diagnosis.
Table 1 : Summary of Salient features for a diagnosis of

cerebral abscess and Pilocytic astrocytoma

This case highlights the difficulty in differentiating
between an abscess and tumour clinically and on
imaging. However, it is important to remember the
classical medical proverb "When you hear hoofbeats,
think of horses, not zebras". But patients in clinical
practice do not follow statistics, & one must
remember that it is only after seeing one can definitively
distinguish whether one is dealing with a horse or a
zebra.
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   Case Report

Proximal Focal Femoral Deficiency: A Case Report
Shashank Sharmaa, Rochan Pantb, Raj Singh Negic, S K Raid, Piyush Joshie, P I Hashimf

Abstract
Proximal focal femoral deficiency (PFFD) is a rare congenital anomaly resulting in limb
shortening and disability in young. The exact cause of the disease is not known and it may
present as varying grades of affection involving the proximal femur and the acetabulum.
Recognition of this rare abnormality on radiographs can help manage these cases better
since early institution of therapy may help in achieving adequate growth of the femur.
Key Words : Proximal focal femoral deficiency (PFFD)

Introduction

Proximal focal femoral deficiency (PFFD), aka
congenital proximal femoral deficiency (CPFD),is a
rare congenital disorder which affects the proximal
femur along with the acetabulum. The disorder results
in shortening of femur and may be unilateral or
bilateral. It may be associated with various other
congenital deformities. The incidence is 1:50000 to
1:200000. [1]

Although various theories which have been put
forward for explaining the pathogenesis, the exact
aetiology still remains obscure. Extrinsic factors which
may result in this disorder are irradiation, thalidomide,
ischemia, hormone and toxin. Thalidomide has been
proven to be a causative agent for this disease.[1,2]

Case Report
A 5 year male child born by full term normal

delivery of non-consanguineous marriage was referred
to our department for radiographic evaluation of his
right lower limb. He had a history of shortened limb
on the affected side since birth and the deformity had
progressed gradually. There was no history of any
maternal drug intake, maternal diabetes, perinatal
exposure to radiation or hypoxemia.

On examination there was shortening of
approximately 7 cm noted on the right side. The right
aResident (Radio), bSenior Advisor and HOD (Radio), c,e,fClassified Specialist (Radio), dClassified Specialist
(Ortho); INHS Asvini; Colaba; Mumbai - 400005.
aCorresponding author : pinkukemh@gmail.com; Mob. : +91-9869104363.

thigh was bulky with flexion, lateral rotation and
abduction at the hip joint (Fig 1).

Fig 1 : Clinical photograph of the patient reveals limb
shortening on the right. The right thigh is bulky with

flexion, lateral rotation and abduction at the hip.

Radiological evaluation done at this center
revealed a hypoplastic proximal femur on the right
with lateral bowing of the shaft. Associated coxa vara
deformity with a neck shaft angle of 128 degrees
and widened neck was also seen. The acetabulum
and femoral capital epiphysis were well developed.
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No other osseous abnormality was discovered
(Fig 2). A postnatal radiograph also showed similar
findings with gross limb shortening and hypoplasia of
the proximal femur (Fig 3). Based on these findings a
diagnosis of  PFFD Class A (Aitken Classification)
on the right side was made.

Fig 2 : Radiograph pelvis AP with both hips reveals a
deficient proximal femoral shaft and abnormal lateral

curvature. Associated coxa vara deformity with thick neck is
seen compared to the left.

Fig 3 : Radiograph pelvis AP at birth reveals a short right
femur with abnormal lateral curvature.

Discussion
Proximal focal femoral deficiency is a sporadic

disease although few familial cases have been
described in the literature [4]. It results in non-
formation of the femoral head with subsequent mal-
development of the acetabulum [1,2].

The spectrum of the disease encompasses a wide

range which includes mild shortening of the femur
with associated coxa vara to a condition with loss of
both the acetabulum and femoral head andonly a small
distal part of femur being visualized [1,2,3].

Although the exact aetiology remains obscure it
is believed that this condition may be due to in-utero
disturbance of the developing physis of femoral head
resulting in associated under development of the
acetabulum. Extrinsic aetiological agents include
toxins, viral infections, irradiation, anoxia, and diabetic
mothers [1,2]

This entity has been described conventionally on
the basis of plain radiographs as per Aitken
Classification according to presence or absence of
femoral head and acetabulum [3] (Table 1).

Other imaging modalities that may be used in
the diagnosis of this condition are ultrasonography
(USG) and magnetic resonance imaging (MRI).  USG
is highly effective in antenatal diagnosis of this
condition. However, it is highly operator dependent
and proficiency comes with practice and experience.
On the other hand MRI is useful in the assessment of
the patient postnataly. It can assess thecartilage and
soft tissues better, which are not well evaluated by
radiographs. Hence it plays an important role in
deciding the approach of management and guiding
the treatment. However anaesthetic requirement for
performing the test may limit its use in children [1].

This condition is associated with fibular
hemimelia, deficiency of rays of foot, shortening of
tibia and talarequinovalgus [1]. Various syndromes
have alsobeen associated [2].

The treatment for PFFD should be instituted early
so that adequate growth of the young femur can be
allowed. The choice of treatment is tailor made after
thorough assessment of the bony and soft tissue
defects[2]. PFFD Class A has minimal effects
however Class B, C, D require surgical correction.
The various treatment options available are use of

Class A Femoral head present Acetabulum present

Class B Femoral head present Acetabulum
moderately dysplastic

Class C Femoral head absent Acetabulum severely
or ossicle present dysplastic

Class D Femoral head absent Acetabulum absent

Table 1. AITKEN CLASSIFICATION
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orthoses, valgus osteotomy, distal femoral
epiphysiodesis, Van Nes rotationplasty, Syme's
amputation and femoral lengthening operations.These
procedures aim at synchronisation of leg length,
stabilization of the feet and achieving pelvo-femoral
stability. Post-operative long term prognosis is good
[1,2].
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   Case Report

Combined Anterior Cerebral and Posterior Inferior
Cerebellar Artery Embolism In a Diver; A Case Report
Dr A C Kulkarnia

Abstract
Onshore diving operations are often carried out in remote areas with poor or nil medical
assistance available at site. Diving crew also tends to be poorly trained and inexperienced.
As a result, initially, diving accident cases get treated symptomatically, till proper diagnosis
is established and therapeutic recompression carried out after a considerable delay.
Pulmonary barotrauma,  lung burst, leading to Arterial Gas  Embolism ( AGE) and its
dreadful effects  is a known complication of diving especially amongst novice divers. A case
report of  embolism in both Anterior Cerebral Artery and Posterior Inferior Cerebellar Artery
(ACA and PICA) distribution with successful delayed hyperbaric oxygen  treatment ( HBOT)
Key Words : Diving, Arterial Gas Embolism, Anterior Cerebral Artery, Posterior Inferior
Cerebellar Artery, Delayed recompression, Hyperbaric oxygen.

Introduction

Gas Embolism  can be venous, arterial or
both. It is  potentially serious, and could lead to a
fatality, especially when the arterial system is involved.
The US Navy Diving manual states, "cerebral arterial
gas embolism (CAGE)  may result in death or
permanent neurological damage unless treated with
immediate re-compression." [1]

The following is a case   report of   embolism in
both Anterior Cerebral   and Posterior Inferior
Cerebellar  Artery  (ACA and PICA) distribution in
a diver. We were unable to find a similar case report
in the open literature.

The two main causes of gas embolism are
iatrogenic and diving related. Iatrogenic gas embolism
occurs with direct entry of gas into the vascular
structure during medical procedures. Diving related
gas embolism occurs when the pulmonary gas
expands during ascent [2].  During diving, the diver
breaths compressed gas, either surface supplied or
from a self contained breathing apparatus  (SCUBA).

aConsultant in Marine Medicine, Mumbai, India. aCorresponding author : drackulkarni@gmail.com;
Mob. : +91-(22) 2642 3428 / 2641 7143

Body cavities, including lungs, are subjected to
Boyle's law.  While surfacing, as the pressure reduces,
the expanding lung volume of gas is exhaled. If for
some reason, this gas is not exhaled, ( i.e. breath
holding, lung pathology causing trapping of air ), then
the mechanical force of expansion would result in
rupture of lung parenchyma, pulmonary barotrauma
, "lung burst", as colloquially referred to.  This  is a
known complication of diving especially amongst
novice divers who during panic,  may fail to exhale
while surfacing.  Breath -holding during ascent or a
rapid ascent will increase the risk for  pulmonary
barotrauma and   intra vascular gas embolism, a
scenario that can occur from depths as shallow as 1
msw ( 3 fsw). [3].

Case Report
On  January 18, 2011, at around 5 pm, this 23

year old diver was working at a depth of 20 m. at a
remote dam site in Shimoga district in Karnataka,
India. The diver was self trained and inexperienced.
He, however, did not possess any of the usual risk
factors for stroke such as hypertension, cigarette
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smoking or hyper lipidaemia. He had no past history
of seizures. He did not have any known pre- morbid
medical illness and had no  history of prescription
drug use in recent past. He used to consume alcohol
4-5 times a month in moderation, his last drink was 2
weeks prior to the event.

He had just started work underwater when the
Supervisor, using standard rope signals asked him to
surface. The previous day, there had been some
problem with the compressor and the diver then, had
to be called to surface in a hurry. Thinking something
similar had occurred, the diver surfaced immediately.
He had stayed underwater for less than 5 minutes.

After surfacing the diver felt numbness and
heaviness in the right upper limb. Soon he had an
episode of generalized tonic clonic seizure (GTCS)
which lasted for less than 2 minutes followed by
unconsciousness for 15 min. He was shifted to the
District Hospital at Shimoga and  was treated with a
loading dose of Phenytoin (dosage not recorded in
the referral letter),  intravenous fluids and oxygen
inhalation. A Computed Tomography of brain was
done which revealed a left cerebellar infarct, 3 cm X
1.5 cm [ Fig 1 ]. In spite of the antiepileptic
administration, he continued to have recurrent
episodes of GTCS with varying duration of arousable
state between the episodes.   He was transferred to
a tertiary care  Kasturba Hospital, Manipal on 20/
01/11.

Fig. 1 : CT head. Arrow  identifying left cerebellar
hyperintense area suggesting infarction

He had an episode of GTCS on his way to this
hospital. On admission, the patient was drowsy but
arousable. Central nervous system examination
revealed a Glasgow Coma Scale of 10/15 (E3 V2

M5). Pupils were bilaterally 2 mm and reacting to
light. He was spontaneously moving all four limbs
without any paucity of movement of any limb. Deep
tendon reflexes were just elicitable (1+), symmetrical
with  bilateral extensor plantar response.  There was
no signs of meningeal irritation. He was not
cooperative enough for proper assessment of extra-
ocular movements, muscle power, sensory system
examination and cerebellar dysfunction.

He was hemodynamically stable and respiratory
pattern and rate was normal. Rest of the systemic
examination was normal. Glucometer  blood glucose
and oxygen saturation under room air were normal.
He was given a repeat infusion of loading dose of
Phenytoin at 20mg/kg body weight at 50mg/min
followed by maintenance dose of 5mg/kg/day and
started with high flow oxygen with a rebreathing
mask. He was treated symptomatically as a case of
Generalized Convulsive disorder with the above
antiepileptic and antiedema measures ( Furosemide
and 20% Mannitol administered intravenously  8
hourly). Dextrose Saline with Thiamine
supplementation was administered at the rate of 100
ml per hour. Baseline laboratory investigations
including Haemogram, Random Blood glucose, Renal
Function Tests, Serum electrolytes (Na, K, Ca, Mg),
Liver Function Tests, Routine Urine examination and
Arterial Blood Gas analysis were normal.
Electrocardiogram and Chest-X Ray were normal.

A Neurologist was consulted and advised MRI
brain with MR angiography as GTCS could not be
explained by a cerebellar infarct which was seen on
cranial CT scan done earlier.  Being a diving related
accident, a consultant in diving medicine ( author)
was contacted telephonically. He stated, based on
medical history and the clinical findings, that the
patient had most probably suffered from a cerebral
arterial gas embolism and  MRI and Angiography of
the brain would  confirm this possibility. The MRI
done on 21st Jan and revealed a wedge shaped area
of altered signal intensity in the Left cerebellar
hemisphere suggestive of acute infarct in the left
Posterior Inferior Cerebellar Artery (PICA) territory
[ Fig 2]. Patchy multiple hyperintensities were seen
in the left centrum semiovale of the high frontal and
parietal regions suggestive of  acute infarct in Anterior
Cerebral Artery  territory [ Fig 3 ].  Both were non-
haemorrhagic infarcts. MR Angiography showed
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embolism of the PICA confirming the diagnosis of
arterial gas embolism   [ Fig 4 ].

Fig 2 : Cranial MRI scan. T2 weighted image. Arrow
identifying left cerebellar hyperintense area suggesting

infarction.

Fig 3 : Cranial MRI scan. Flare sequence. Arrow identifying
hyperintense area suggesting high frontal infarct.

Fig 4 : MR Angiography arrow indicating  Occluded PICA

His neurological status  gradually improved over
36 hrs. He could recognize his colleagues and could
narrate the history. Neurological  examination
revealed horizontal gaze evoked jerk  nystagmus with
fast component to the left. Power was normal except
weak hand grip on the  right side.  There was no

asymmetry of deep tendon reflexes.  He had a
bilateral flexor plantar response. Subtle left cerebellar
signs were present with  sway  to the left on tandem
walking. Other systems were  normal. He was
hemodynamically stable. He had macroscopic
hematuria after catheterisation.

Decision was taken to give a trial of
recompression and hyperbaric oxygen.  Supportive
treatment was being administered. The patient was
discharged from the hospital and transported by road
to Kochi naval base which involved a road journey
of over 12 hours. At Naval Diving School, Kochi,
India, the patient was examined by the author for the
first time (22 Jan, 80 hours after the incident ).

On arrival in Kochi, the diver  was dehydrated,
drowsy and  confused with low volume speech,
Examination revealed bilateral horizontal glaze
evoked jerk nystagmus. He had mild hemiparesis
( grade IV/V)  and right hemihypoesthesia. Both ankle
jerks were not elicitable. Patient was unable to get
up and stand erect. SPO2 100 percent breathing
ambient air. ECG was normal. Rest of the clinical
examination was normal.

Ringer lactate was started intravenously at 150
ml/hour  followed by Dextrose Normal Saline.

Inj. Methy l Prednisolone 80 mg was
administered intra muscularly.

Recompression
The patient  was placed in the recompression

chamber along with a paramedic (medical corpsman)
and a modified COMEX 30 ( Cx 30) table was used,
allowing the patient to breath chamber atmosphere
at 30 and 24 m instead of Nitrox 50.  On arriving at
30 m,  there was a distinct improvement in his physical
and mental condition. Oxygen breathing commenced
at 18 m. Soon he was able to move his right arm
freely and was able to support  the Oxygen mask
with right hand.  Later he managed to sit up and
complete the rest of the treatment in sitting position.
Treatment table was extended by one extra 20 min
oxygen breathing at 18 m and a one  hour extra
oxygen at 9 m. When the patient  was decompressed
to surface pressure, he was able to stand and take a
few steps. Unsteadiness persisted. No past pointing.
He had residual left cerebellar dysfunction with
sensory deficit.

Chest  X ray post HBOT was reported normal.
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Serum Na 139 and K 3.9 Meq/ lt. Urine showed
numerous RBCs, no casts.

Recompression and Oxygen therapy was
repeated the next morning using USN table 6 with
an extra one hour oxygen breathing at 9 m. On
completion, there was further improvement in his
physical condition and he was able to take 10-15
steps without support. USN  table 6  was continued
once a day for the next two  days. Clinically there
was a considerable improvement in the diver's physical
condition.

Fig 5 : CT Chest showing diffuse alveolar opacities in
Posterior segment of upper lobe

CT Chest  done after 4 days of HBOT showed
diffuse alveolar opacities, sub segmental in distribution
in the posterior segment of Right upper lobe [ Fig 5
].  These soft fluffy infiltrates are not pathognomonic
for any specific condition but could be due to trauma
or infection.  Aspiration of water  was ruled out as
the diver was conscious when he surfaced.  X ray of
the chest done earlier was reported to be normal.
The patient went home precluding further HBOT.

Post HBOT  MRI brain could not be done due
to financial constraints.

Discussion
A diagnosis of pulmonary barotrauma-induced

CAGE is made on clinical grounds and the immediate
diving history. Sudden incapacitation within moments
of surfacing remains the hallmark. Unequivocal
confirmation of the diagnosis of CAGE is difficult.
No specific biochemical markers exist. Findings of
Retinal gas, marbling of the skin and sharply defined
pale area on half of tongue ( Liebermeister's sign)
are pathognomonic[4].  In the absence of recognized
risk factors, the abrupt onset of neurological
symptoms upon surfacing after a dive indicates a gas

embolism as a likely cause. Our patient developed
sudden neurological dysfunction within moments of
surfacing. He did not have any pathognomonic signs
of gas embolism.  Formed emboli of cardiac or
vascular origin were excluded  by the age of the patient
and absent past history of rheumatic fever or, subacute
bacterial endocarditis. Heart sounds were normal on
ausculatation, with no murmurs and  rhythm
abnormalities. Resting ECG was normal.MRI
revealed acute non hemorrhagic infarcts in the PICA
and ACA territories. MR Angiography confirmed
embolism in the PICA confirming the diagnosis of
arterial gas embolism. These findings are consistent
with earlier observations. [ 5 ] Once the diagnosis of
cerebral gas embolism was confirmed on MR
Angiography, ultrasound examination of heart and
carotid doppler examination was inconsequential as
it would further delay the initiation of HBOT.

This  patient was given HBOT nearly after 72
hours of onset and showed response. Clinical
outcome of patients with Cerebral gas embolism
treated with HBOT is related to time of initiation of
treatment. However, the critical time interval after
injury within which hyperbaric oxygen may still be
effective is not certain. [ 6 ]

The mechanism of  injury in a case of arterial gas
embolism is two  fold [7].  First, ischemia is induced
by direct occlusion from a gas embolism. Then the
bubbles adhere to vessel walls and the endothelium
is damaged, triggering a cascade of inflammatory
responses creating further injury [8, 9]. The
obstruction of functional end arteries  by the gas
bubbles can occur in any organ, but  the
consequences are  most serious  in the coronary or
cerebral circulation. Coronary arterial gas embolism
may mimic ischemic coronary disease such as chest
pain and shortness of breath possibly evolving into
cardiac failure or arrest. [10]  The cerebral circulation
receives approximately 20% of cardiac output and
because arterial gas would distribute according to
blood flow, it is  highly susceptible to gas embolism.
When gas bubbles come in contact with the
endothelium of  brain vessels,  it leads to the activation
and adhesion of polymorphonuclear leukocytes in the
damaged area, causing brain swelling and
inflammation [11].  The symptoms of cerebral arterial
gas embolism often present as a stroke and the
severity is determined by the quantity of the gas and
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area of embolism [12].  Neurological symptoms and
signs such as motor weakness, paralysis, headaches,
dizziness, nausea, convulsions, loss of consciousness
and coma may occur. Loss of consciousness due to
acute ischemia is often followed by an awake phase
as bubbles clear the circulation. Loss of consciousness
may recur  with the onset of ischemia - reperfusion
injury and bubble-induced endothelial injury[2].

Hyperaemia and diffusion of fluids across blood
brain barrier causes cerebral oedema and the
increased intra- cerebral pressure that accompanies
AGE. When Coronary arteries are involved,
arrhythmias, MI and cardiac arrest can occur. Death
is often sudden and arrhythmia is believed to be the
cause [13].

The two physiological factors that have the
greatest effect on cerebral gas absorption time in a
case of CAGE  arterial nitrogen partial pressure  and
regional cerebral blood flow. Experimentally, CAGE
decrease regional cerebral blood flow to
approximately 46% of baseline [14].    Macroscopic
emboli would require hours or days to be absorbed
[15].  Summarizing a number of series of CAGE, out
of 729 patients, 441 were treated with HBOT and
346 (78 %) recovered fully, 45 had residual deficit
and 20 died. Of the 228 patients, who did not receive
HBOT, 74 (26 %) recovered fully, 63 had residual
deficit and 151 died. This demonstrated the benefit
of HBOT. [16]

Recompression and hyperbaric oxygen improves
patient's condition is multiple ways. In the acute
phase, increased ambient pressure  decreases the
intravascular bubble size. [17] High inspired  ppO2
promotes the diffusion of nitrogen and other inert
gases out of the gas phase into solution.[18].
Moreover, it facilitates oxygenation of ischemic tissue.
Another important benefit of hyperbaric oxygen
therapy, particularly in the context of ischemia
reperfusion injury, is the inhibition of neutrophil
attachment to blood vessels [19]. Cell surface
molecules called " 2 integrins" mediate irreversible
adherence of activated neutrophils [20].  Hyperbaric
oxygen inhibits membrane guanylate cyclase, which
in turn inhabits 2 integrin adherence [19].  Treatment
with hyperbaric oxygen thus decreases the
deleterious effects of cerebral gas embolism on
intracranial pressure and brain metabolism.

Conclusion
Treatment of arterial gas embolism  includes both

hyperbaric oxygen therapy and intravenous fluids.
Although started well over 80 hours after the diving
accident, recompression and oxygen breathing,
brought about significant improvement in the
devastating effects of cerebral air embolism in this
young diver. Rapid resolution of signs and symptoms
of the patient were due to HBOT and not
spontaneous. The physical condition improved
considerably with subsequent HBOT sessions and
the diver walked out of the hospital although with
slight disability as he had discontinued the HBOT.

All patients on being diagnosed as suffering from
CAGE with significant neurological sequeale' should
be treated with hyperbaric oxygen as soon as
possible. Its complex pathophysiology necessitates
the need to use  a variety of adjunctive agents.   As
seen in this case even late referral has resulted in
significant improvement in signs and symptoms leading
to a better quality of  life to the  patient. Benefit of
doubt in case of delayed treatment should weigh in
favor of the patient.
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   Case Report

Clinical Profile of a Patient with Post Traumatic Stress
Disorder
Maj H S Dhillon a, Surg Lt Nikhil A Singhb, Lt Col K J Divinakumarc, Col P S Bhatd

Abstract
PTSD is a common psychiatric disorder that appears in a genetically predisposed individual
after being exposed to a catastrophic life threatening event characterized by reliving of the
memories, marked avoidance, hyperarousal and emotional numbing.
This is a case report of a 35 years old serving soldier with who presented with classical
symptoms of PTSD.
Key Words : PTSD, SHELLSHOCK

Introduction

Post traumatic stress disorder (PTSD) is a
disorder driven by pathogenic memories of past
danger characterised by re-experiencing of the past
danger event, avoidance of the cues associated with
the event and hyper arousal. Above cluster of
symptoms lasting over a period of one month is called
PTSD. It is known by different eponyms like irritable
heart, shell shock, Combat stress syndrome etc 1. It
first entered DSM III in 1980 under the sub category
of anxiety disorders. Recently there has been a
paradigm shift in the concept of PTSD, from a normal
response to an abnormal stressor to psychopatho-
logical response to an extreme stressor. Exposure to
a sudden, unexpected and life threatening event in
presence of demographic (e.g. being female),
biological (genetics) and psychodynamic
(inappropriate regulation of affect) risk factors;
predisposes an individual to develop PTSD.
Illustrated below is a clinical profile of a patient with
PTSD.

Case
35 year old, serving soldier, married, educated

up to class X, hailing from a Hindu nuclear family of
rural background and a middle socio economic status
presented with history of an abrupt onset illness of 6

aResident (PSY), bMedical officer (PSY) cClassified Specialist (PSY), dHOD & Senior Advisor,Dept of Psychiatry,
INHS Asvini. aCorresponding author : harpreet5467@yahoo.com; Mob. : 022-22173598.

months duration precipitated by exposure to an
unexpected, sudden, and life threatening incident.  On
27th Feb 2014, late night while the patient was
sleeping on the lower deck post his guard duty, patient
woke up with sounds of gun firing in his room. He
saw a military personnel firing aimlessly in his room.
He saw the flashes coming from the barrel, bullets
hitting his colleagues and blood splashing all over,
even on his face. One bullet hit the patient's right
elbow and he was severely injured. To protect
himself, he tried to hide himself below the bed but
instead fell into a pool of blood. There was utter
chaos for around 5 minutes during which the shooter
changed 3-4 magazines. Patient initially became
completely numb and was unable to think or feel, he
was terrified and felt helpless. By the time help arrived
and patient could gather him, significant blood was
lost from his wound. Patient was immediately rescued
and taken to Unit MI room.

After initial management in MI room, he was
shifted to higher centre for further surgical intervention.
On the second post-operative day he was noted to
be severely restless, unable to sit or sleep and kept
on asking about his colleagues who had died in the
incident. As the night approached his anxiety went
on increasing and he was unable to sleep till early
wee hours. Patient kept to himself and had no
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interaction with others, over the next 2-3 days.
Whenever he tried to sleep, he had vivid flashbacks
of the shooter, the flashes from the barrel, splash of
blood, sounds of bullets and the cries of his colleagues
pleading for help. He would wake up, drenched in
sweat with palpitation, shivering and severe
restlessness. Psychiatry consult was sought and
detailed evaluation corroborated the above history.
Past history was not contributory. In family history
he hails from an agrarian family with no history of
psychiatric illness. Family considers the illness to be
resulting from severe stress and has been pursuing
treatment for the same. In personal history, patient
has been an easy to handle child with an uneventful
childhood with average in academics and
extracurricular activities. He has been in service since
2001 and married since 2007 and blessed with a
son (8 years) and daughter (6years). Pre morbid
personality revealed the patient to be a calm and
composed person with stable mood. Objective
evaluation done using Millon Clinical Multiaxial
Inventory-III revealed the patient to be experiencing
a generalised tension, manifested by an inability to
relax, fidgety movements and a readiness to react
and be easily startled and also presence of traits of
health preoccupation and emotional dysfunction.

 Patient was started on benzodiazepine and
subsequently on SSRI. He was also given regular
psychotherapy to enhance his self-efficacy and coping
from the situation. After initial response to the above
treatment, he was sent on sick leave for change in
milieu and consolidation of the gains during
hospitalisation.

During sick leave, in spite of him being compliant
to medications and repeated reassurances by the
family members he used to remain aloof with minimal
interactions that too on being coaxed. He used to sit
in a dark room in one corner of the bed and used to
become easily startled by any surrounding sound. He
had frequent nightmares of the same incident and
hence used to dread to sleep. He hardly stepped out
of the house and had persistent sad mood. On
presentation post sick leave of 6 weeks, his
medications were further optimized.

Over the next 3 months patient has had adequate
trial of SSRI and has reported 50-60% improvement
in his symptoms with occasional flashbacks and
nightmares. His current BDI score is 15 and HAM-
A score is 11.

Discussion
Known by different eponyms since its conception

like irritable heart (Civil War), shell shock /Effort
syndrome (World War I), combat stress syndrome
(World War II), Gulf war syndrome; PTSD entered
the DSM-III in 1980[1]. As per DSM IV criteria in
a person who has experienced, witnessed, or was
confronted with an event or events that involved actual
or threatened death or serious injury, or a threat to
the physical integrity of self or others and response
involved intense fear, helplessness, or horror presence
of avoidance and increased arousal along with re-
experiencing the event, lasting over a period of more
than one month resulting in severe socio occupational
dysfunction[2].

The traumatic event is persistently re-experienced
as recurrent and intrusive distressing recollections of
the event, including images, thoughts, or perceptions,
distressing dreams, acting or feeling as if the traumatic
event were recurring (includes a sense of reliving the
experience, illusions, hallucinations, and dissociative
flashback episodes, including those that occur on
awakening or when intoxicated), intense
psychological distress at exposure to internal or
external cues. Persistent avoidance of stimuli
associated with the trauma and numbing of general
responsiveness as indicated by avoidance of
thoughts, feelings, places or people that arouse
recollections of trauma, inability to recall an important
aspect of the trauma, diminished interest or
participation in significant activities, feeling of
detachment or estrangement from others , restricted
range of affect and a sense of foreshortened future.
Persistent symptoms of increased arousal as indicated
by difficulty falling or staying asleep, irritability or
outbursts of anger, difficulty in concentrating,
hypervigilance, and exaggerated startle response.

The stressor alone does not suffice to cause the
disorder. The response to the traumatic event,
stressors subjective meaning to the person and
predisposing vulnerability factors like presence of
childhood trauma, genetic vulnerability, inadequate
social support, substance dependence and perception
of external locus of control contribute to the
development of illness. Etiological models include
combination of genetic, psychodynamic factors,
cognitive factors, fear conditioning, and deranged
NorAdrenergic system. Recent biological advances
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have demonstrated certain biological changes such
as low plasma and urinary free cortisol, blunted
ACTH response on CRF challenge, enhanced
suppression of cortisol on DMST indicates hyper-
regulation of HPA axis. Structural changes include
lower average volume in the hippocampal region
structural changes in the amygdla. Functional studies
using PET and functional MRI have shown less
anterior cingulate activation during the emotional
Stroop task, attenuated rostral anterior cingulate
activation when exposed to war-related words,
dysfunction in the medial prefrontal cortex and
amygdala,  hypoactive medial PFC and loss of
inhibition on amygdala resulting in hyper-
responsiveness of  amygdala[3].

Prevalence studies of PTSD are far and few,
mainly hospital based, on admitted patients since
mobile field psychiatric units not present, long term
follow up data are not available, no system of Central
registry of  LMC Personnel, data on Veterans not
available. In an evaluation of polytrauma patients
(N=601) at 92 BH by Saldhana D et al, incidence of
PTSD symptoms was reported as 24.3%[4]. In a
study of a series of limb fracture patients by
Chaudhary S et al (N=140) a high prevalence of
alcohol dependence/abuse and depressive disorders
with no PTSD was reported[5]. Prevalence figures
ranging from 2% to 15% have been reported. This
wide variance was attributed mainly to the degree of
combat exposure and the subjective experience of
the actual trauma. Complex posttraumatic stress
disorder (PTSD) is a variant which occurs in those
who are exposed to prolonged or extreme repeated
stress and characterized by affect dysregulation,
altered ability to form interpersonal relations, enduring
feelings of revenge, preoccupation with perpetrators
and self destructive behaviour[6].

Diagnosis of PTSD is made by detailed history
taking, clinical evaluation assisted by psychometric
scales and symptom checklist. Treatment involves use
of multimodal approach including pharmacotherapy
and non-pharmacotherapy. Pharmacotherapy
includes use of SS RI's, TC A's assisted by
anticonvulsants and benzodiazepines. Non
pharmacological management includes use of
cognitive therapy and EMDR aiming to reprocess
the memory associated with the traumatic memories.
Systematic debriefing following a model of crisis
intervention, support and education can be used after

a traumatic event. Support from persons in their
environment like friends and relatives, should be
encouraged to review and abreact emotional feelings
associated with the traumatic event.

PTSD usually develops sometime after trauma.
The delay can be as short as one week to as long as
30 years. Symptoms can fluctuate, most intense during
periods of stress. Untreated, about 30 percent of
patients recover completely, 40 percent continue to
have mild symptoms, 20 percent continue to have
moderate symptoms and 10 percent remain
unchanged or become worse. After 1 year, about 50
percent of patients will recover. Extremes of age,
preexisting psychiatric disorder or maladjusted
personality, poor social support all increase the effect
of stressor on the individual.

To conclude, PTSD is a condition marked by
the development of re-experience, avoidance,
increased arousal in a biologically, psychologically
or socially vulnerable person who is exposed to a
traumatic event having high subjective meaning for
the individual and to which he has responded with
intense fear or horror.
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   Case Report

Tracheal Diverticulum - A Case Report
Surg Lt Cdr Rahul Tyagia, Lt Col R S Negib

Abstract
Tracheal diverticulum is a rare entity usually detected post-mortem. It may be congenital or
acquired. Clinically the patient may be asymptomatic or present with chronic cough, dyspnea,
stridor, repeated tracheobronchitis .We report a case of this rare entity in an elderly women
detected during evaluation of chronic cough.
Key Words : Tracheal Diverticulum, Paratracheal air cyst,Tracheobronchomegaly.

Introduction

Tracheal diverticulum is one of the differential
diagnosis of Paratracheal air cyst.[1] It is a rare entity
usually detected post-mortem.[2] It may be
congenital or acquired.[3] We report a case of this
rare entity in an elderly women detected during
evaluation of chronic cough.

Case Report
62 year old lady, without any known

comorbidities, presented with one year history of dry
cough with intermittent episode of purulent
expectoration. On evaluation her general and systemic
examination did not reveal any abnormality. The
haemogram and serum biochemistry parameters were
in the normal range. Sputum smear examination for
acid-fast bacilli was negative. Chest radiograph
showed no abnormality. High resolution computed
tomography (HRCT) of the chest (Fig 1) showed an
air filled cyst with a fine stalk communicating with the
trachea. It measured approximately 15 x 12 x 17
mm and was located close to the right lung apex.
Fibreoptic Bronchoscopy was done, however no
mucosal orifice could be demonstrated. A diagnosis
of tracheal diverticulum causing recurrent respiratory
infections was thus made.

aPulmonologist, bAssoc Prof, Radiodiagnosis and Imaging, INHS Asvini, Mumbai .
 aCorresponding author : raw_haul4960@rediffmail.com; Mob. : +91-9969077819

Fig. 1 : Coronal reconstruction image (Mini IP) showing a
thin walled air filled cystic lesion in the right paratracheal
region communicating through a fine stalk. Findings are
suggestive of a tracheal diverticulum

Discussion
Tracheal diverticulum is a rare entity which may

be congenital or acquired.[3] It presents as a
Paratracheal air cyst and the differential diagnosis
include laryngocoele, Zenker's diverticulum,
pharyngocoele, apical hernia and apical bullae or
blebs. Tracheal diverticulum is frequently an incidental
finding in the postmortem examination, reported in
1% of patients in an autopsy series.[1] Four types of
tracheal diverticulum have been described by Katz
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et al [4] which are rudimentary bronchus type, cystic
dilatation of mucous gland, tracheocele and
diverticulum associated with tracheobronchomegaly.
The congenital variety has cartilaginous rings in its
wall while acquired variety is devoid of cartilaginous
rings.[3] Diverticula are more common on right side
due to presence of aortic arch and oesophagus on
left.[5] Clinically the patient may be asymptomatic
or present with chronic cough, dyspnea, stridor,
repeated tracheobronchitis.[6] A computerised
tomography image with coronal reconstruction  is
considered diagnostic modality of choice as even in
surgically proven tracheal diverticula no mucosal
orifices could be detected on preoperative
bronchoscopy.[3] A tracheal diverticulum might act
as reservoir of secretions which may spill into
tracheobronchial tree resulting in chronic cough,
breathlessness, recurrent respiratory infections and
stridor.[7] Tracheal diverticulum causing dysphagia
has also been reported.[8] Conservative symptomatic
treatment is recommended with requirement of
surgical resection being rare.[3]
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   Case Report

Laproscopic Partial Splenectomy : A Rare Surgery for
Unusual Diagnosis
Maj Aditya Guptaa, Gp Capt Renu Madanb, Brig Kunal Ghoshc

Abstract
Laproscopic partial splenectomy is a safe, minimally invasive technique for the treatment of
solitary space occupying lesion (SOL) in splenic pole. Sclerosing angiomatoid nodular
transformation (SANT) of the spleen is a rare benign vascular lesion, first described in the
literature under this name in 2004. We report a case of upper pole splenic SOL diagnosed as
SANT on HPE successfully managed by Laparoscopic partial splenectomy for the first time
at INHS Asvini. The patient presented with pain left hypochondrium of 02 year duration.
Ultrasonography (USG) and Contrast enhanced Computerized tomography (CECT) abdomen
revealed a splenic mass in upper pole. The laproscopic partial splenectomy has proved to be
both diagnostic and therapeutic.
Key Words : Laproscopic partial splenectomy, Spleen space occupying lesion (SOL),
Histopathological examination (HPE) & Sclerosing Angiomatoid Nodular Transformation
(SANT).

Introduction

Primary splenic lesions are relatively
uncommon, but are occasionally found during elective
abdominal imaging studies in patients with no
symptoms or chronic upper abdominal pain [1].
Among isolated primary splenic lesions,
approximately 100 cases of benign vascular lesion
referred to as Sclerosing angiomatoid nodular
transformation (SANT) have been described.
Formerly reported under different names as cord
capillary haemangioma, splenic hamartoma,
multinodular haemangioma or as a variant of splenic
haemangioendothelioma, the lesion was finally
designated in 2004 by Martel et al. [2,3,4].
Splenectomy is a useful and effective technique for
the management of SANT. Patients have a good
prognosis, with no recurrence after splenectomy[5,6].
Compared with open splenectomy, the laparoscopic
approach shortens hospitalization days, cuts down

aResident General Surgery, bSenior Advisor & HOD Path & Oncopathology, cCommandant B H Barrackpore
(Formerly Senior Adviser Surgery & GI Surgery), Dept of Surgery, INHS ASVINI, Colaba-400005.
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medical expense, has fewer wound complications and
offers a better cosmetic outcome [7]. Laparoscopic
total splenectomy was traditionally recommended for
the treatment of splenic neoplasms. However, total
splenectomy results in immunodeficiency and
predisposes patients to certain infections. So, with
the better understanding of the importance of the
splenic immune functions, changes have taken place
regarding the surgical management of splenic lesions.
Laparoscopic partial splenectomy is minimally
invasive safe procedure and has become an elective
procedure for preserving the splenic immune functions
[8] and hence should be the treatment of choice for
SANT. Since diagnosis of this benign condition cannot
be confirmed preoperatively without HPE,
Laproscopic partial splenectomy still remains a rare
procedure for the same. Here we are reporting an
upper pole spleen SOL confirmed as SANT on HPE
in which we have opted for the laproscopic partial
splenectomy.
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Fig. 5 : Microscopic view (H&E) showing nodular
transformation depicting SANT

Postoperatively, he developed a small left
subdiaphragmatic collection 3X2X2 cm which was
managed with IV antibiotics.

Discussion
Currently, laparoscopic splenectomy, which

leads to a good short-term outcome and is minimally
invasive, is still the most widely accepted standard
surgical treatment for splenic disorders. However,
with the better understanding of the important role of
the spleen in immune defense, changes have taken
place in the surgical strategy for splenic surgery.
Several studies have indicated that total splenectomy
could increase the risks of postoperative infection,
secondary atherosclerosis events, pulmonary
hypertension, and thrombocytic events [9,10].
Therefore, total splenectomy should be avoided if
possible. Partial splenectomy can preserve the
immune function of the spleen if at least 25% of the
normal splenic tissue by weight is preserved [11,12].
However, laparoscopic partial splenectomy still
remains a challenging procedure as bleeding from the
cut edge of the spleen is difficult to control and can
result in death. We found that laparoscopic partial
splenectomy is safe for the treatment of SANT
located in the pole of spleen. To succeed in this
technique, the surgeon should be skilled at the
procedure.

Conclusion
Laparoscopic partial splenectomy is a good way

to prevent postsplenectomy infections by
preservation of the immune role of spleen by a
minimally invasive technique and should be the
treatment of choice for SANT.

How to cite the article
Gupta A, Madan R, Ghosh K. Laproscopic Partial

Splenectomy : A Rare Surgery for Unusual Diagnosis.  J. Marine
Medical Society, 2015, 17 (2) : 165-167.

Source of support
Nil

Conflicts of interest
All authors have none to declare.

References
1. Chen L W, Chien R N, Yen C L, Chang L C. Splenic tumour:

a clinicopathological study. Int J Clin Pract 2004; 58 : 924-
927.

2. Martel, M., Cheuk, W., Lombardi, L., Lifschitz-Mercer, B.,
Chan, J. K., and Rosai, J. Sclerosing angiomatoid nodular
transformation (SANT): report of 25 cases of a distinctive
benign splenic lesion.Am J Surg Pathol. 2004; 28: 1268-
1279

3. Kim, H.H., Hur, Y.H., Koh, Y. S., Kim, J. C., Kim, H.J.,
Kim, J.W. et al. Sclerosing angiomatoid nodular
transformation of the spleen related to IgG4-associated
disease: report of a case. Surg Today. 2013; 43 : 930-936.

4. Lee J C, Lien H C, Hsiao C H. Coexisting sclerosing
angiomatoid nodular transformation of the spleen with
multiple calcifying fibrous pseudotumors in a patient. J
Formos Med Assoc. 2007; 3:234-9

5. Falk GA, Nooli NP, Morris-Stiff G, Plesec TP, Rosenblatt
S. Sclerosing Angiomatoid Nodular Transformation (SANT)
of the spleen: case report and review of the literature. Int J
Surg Case Rep. 2012; 3(10) : 492-500.

6. Wang H L, Li KW, Wang J. Sclerosing angiomatoid nodular
transformation of the spleen : report of five cases and review
of literature. Chin Med J (Engl). 2012; 125(13) : 2386-
2389.

7.  Chen Y, Huang J, Su W,  Chang W, Kuo K. Laparoscopic
approach is the treatment of choice for sclerosing
angiomatoid nodular transformation of the spleen.
Kaohsiung J MS. 2015; 31(9): 496-497.

8. Héry G, Becmeur F, Méfat L, Kalfa D, Lutz P, Lutz L,
Guys JM, de Lagausie P. Laparoscopic partial splenectomy:
indications and results of a multicenter retrospective study.
Surg Endosc 2008; 22: 45-49.

9. Schilling R F. Spherocytosis, splenectomy, strokes, and heat
attacks.Lancet 1997; 350: 1677-1678.

10. Lima M, Reinberg O, Ruggeri G, De Buys Roessingh AS,
Gargano T, Soler L, Mogiatti M, Cantone N. 3D virtual
rendering before laparoscopic partial splenectomy in
children. J Pediatr Surg 2013; 48: 1784-1788.

11. de Buys Roessingh A S, de Lagausie P, Rohrlich P, Berrebi
D, Aigrain Y. Follow-up of partial splenectomy in children
with hereditary spherocytosis. J Pediatr Surg 2002; 37:
1459-1463.

12. Jahn S, Bauer B, Schwab J, Kirchmair F, Neuhaus K, Kiessig
ST, Volk HD, Mau H, von Baehr R, Specht U. Immune
restoration in children after partial splenectomy.
Immunobiology 1993; 188: 370-378.





Jour. Marine Medical Society, 2015, Vol. 17, No. 2                                                                                                                             169

comfortable. Vitals were WNL with systemic NAD.
There was no evidence of tuberculosis in any other
site of the body. Clinically, a differential diagnosis of
Meibomian Gland Dysfunction was thought of.

The routine haematological and urine
investigations were WNL.Mantoux test was positive
with an induration of 14 mm. The X-ray of the chest
was normal. CT scan orbit and USG revealed a
subcutaneous collection left upper lid. An excisional
biopsy of the lesion was done under local anaesthesia
(Fig 2) and it was subjected to a histopathological

tuberculosis. Our patient presented with a painless,
isolated discharge from the eyelid, which is extremely
uncommon.

3. The tuberculin skin test is of limited value
because of its low sensitivity and specificity. A
presumptive diagnosis is commonly based on the
finding of acid fast bacilli during a microscopic
examination of the diagnostic specimen. A definitive
diagnosis is dependent on a positive culture of the
organism from the diagnostic specimen,which is time
consuming. One of the most promising diagnostic
techniques is the amplification and the detection of
specific segments of the DNA of the tubercle bacilli
by PCR, which is useful in diagnosing the disease
with a high sensitivity and specificity. The disease is
very insidious, and if it is left untreated, it can involve
both the eyelids, and the resultant lid complications
like ectropion can endanger the eye itself. Unlike that
of systemic tuberculosis, the diagnosis of intraocular
tuberculosis in most of the cases is based on the
clinical features and the investigations alone and
uncommonly on the histological and the
microbiological evaluations. Ocular tuberculosis may
present without demonstrable active tuberculosis
elsewhere in the body. The most common ocular
manifestations are anterior uveitis and choroiditis or
chorioretinitis .Other intraocular manifestations which
are attributed to TB include retinal vasculitis and Eales'
disease [3,5,6,7].The diagnosis can be difficult and
it may necessitate an orbital biopsy in which acid-
fast bacilli (AFB) and the characteristic
histopathology may be seen. The growth of
Mycobacterium tuberculosis from such a specimen
remains the gold standard for the diagnosis of TB.
PCR-based tests of the pathological specimens have
been proven to be useful. Ocular tuberculosis usually
occurs in apparently healthy individuals who usually
show evidence of only an old, healed or benign
tuberculous lesion. It has been rarely observed in
patients with active pulmonary disease. Both ocular
and orbital tuberculosis are usually unilateral [5,8].

Conclusion
In our case the lesion exhibited just a nonspecific

discharge from upper lid with no signs of systemic
infection. As a result, our diagnosis was delayed but
eventually M tuberculosis was demonstrated through
PCR.In a patient not responding to conventional anti-
inflammatory and antibiotic therapy, it is important

examination which was inconclusive.PCR of the pus
was positive for Mycobacterium tuberculosis. The
patient was given anti tubercular treatment and she
responded well with resolving of discharge from the
eye lid.

Discussion
1. The definition of primary ocular tuberculosis

is varied. Some authors use it to describe an ocular
disease in the absence of a systemic involvement,
while others use it to describe a disease in which the
eye is the initial port of entry of mycobacterium into
the body [2].

2. Primary lid tuberculosis is a very rare
condition and likely to be caused by introduction of
bacilli through epithelial injury. Secondary lid
tuberculosis due to direct hematogenous spread or
contiguous spread from adjacent structures is more
common. Orbital involvement by tuberculosis, even
in endemic areas, is rare. The entry of the tubercle
bacilli into the human-body may occur via the primary
or the secondary routes. Cases of upper eyelid
mycobacterial infection following oriential
blepharoplasty [2-4] had been reported earlier;
however, a primary involvement is very rare. The
present case is an unusual manifestation of

Fig 2 : Excisional Biopsy of the Lesion



170                                                                                                                           Jour. Marine Medical Society, 2015, Vol. 17, No. 2

that practitioners rule out tuberculosis. Thus avoiding
misdiagnosis and chance of serious complications.
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   Case Report

Intra Osseous Ganglion of Scaphoid- Case Report
Surg Lt Cdr Dev Prakash Sharmaa

Abstract
Though wrist pain has many musculoskeletal causes, the intraosseous non traumatic causes
are very few. Intraosseous ganglion is an uncommon cause of chronic dull pain in the region
of the wrist without any history of past or recent trauma. The case report highlights the
main imaging findings of this uncommon condition.
Intraosseous ganglion invariably shows communication  with the parent bone and is unlikely
to heal without intervention. Cross sectional imaging studies like CT and MRI are essential
to make a diagnosis and help in planning for the treatment.
Key Words : Scaphoid, ganglion, intraosseous, wrist pain

Introduction

Intraosseous ganglions, although share same
pathology as the soft tissue ganglions are rare entities,
further rare in carpals. Cases of intraosseous
ganglions are reported in literature mostly in lower
limbs and lunate among carpals, with treatment
options ranging from curettage and grafting to calcium
phosphate cement injection and finally to arthroscopic
treatment.

Intraosseous ganglion, contrary to soft tissue
counterpart, is a relatively rare pathological entity
occurring most commonly in lower limb especially
around ankle and rarely in carpals [1]. We present a
case report of intraosseous ganglion cyst of scaphoid,
its pathology, clinical and radiological finding. Here,
we present a case of 27 years old female with
nonspecific clinical finding of wrist and slight limitation
of restriction of motion, diagnosed as intraosseous
ganglion cyst of scaphoid.We present a case report
of intraosseous ganglion cyst of scaphoid, its
pathology, clinical and radiological finding and
treatment options.

Case Presentation
A 27 years old female with right hand dominance,

aDept of Radiodiagnosis INHS Sanjivani, Kochi. aCorresponding author : drdevnavy@gmail.com;
Mob. : +91-9496453003

presented with complains of pain in left wrist joint
since 6 months. Pain was non-radiating and localized
at anatomical snuff box. Pain was temporarilyrelieved
by NSAIDS but recurred with increase in activity.
Over a period of time the pain gradually increased in
intensity from mild to moderate pain that interfered
with daily activity. There was no history of trauma,
fever, constitutional symptoms or similar pain and
swelling elsewhere in body. On examination, marked
tenderness was present in region of the volar scaphoid
proximal pole as well as overlying the dorsal radial
styloid and snuff box. There was no swelling or
palpable mass around the wrist. The grip strength
was symmetrical normal. Range of motion was non
painful and was only slightly less (flexion - 50°,
extension - 60°) compared to contra-lateral side
(flexion - 80°, extension - 90°). Her hematological
investigations including hemogram, ESR, serum
calcium, phosphate, alkaline phosphatase, RA factor,
uric acid, renal function test were within normal limits.
A clinical diagnosis of chronic wrist pain with
probable etiology being infective pathology, AVN of
lunate, carpal instability, cystic lesions of carpal bones
were entertained. Her radiological examination of left
wrist jointshowed a well defined non-
expansileosteolytic cystic lesion in scaphoid with rim
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of sclerotic margin and thinning of cortex eroding the
volar surface of scaphoid (Fig. a,b). Her radiological
survey was within normal limits. CT scan confirmed
the radiological finding demonstrating osteolytic lesion
with sclerotic margins communicating with radio-
scaphoid joint and eroding into scaphoid and thinning
of its cortex (Fig. c,d,). A radiological differential
diagnosis of cystic radiolucent carpal lesion osteoid
osteoma, osteoblastoma, ganglion cyst of scaphoid
was considered. It was found to be connected to the
scapho-radial joint and 3ml gelatinous material was
removed. On histopathological examination of tissues,
it wasidentical to soft tissue ganglion containing
myxoidmaterial with free floating macrophages i.e.
myxoiddegeneration with focal chronic inflammation.

e f
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Discussion
Intraosseous ganglion is defined as "a benign

cystic and often multiloculated lesion made up of
fibrous tissue with extensive mucoid changes, located
in the subchondral bone adjacent to a joint" [1] The
first reported case of intraosseous ganglion was by
J.D. Hicks in 1956 [2]. It occurs most commonly in
lower limb especially around ankle and femoral head
and, rarely in carpal. Among carpals, lunate is the
most commonly affected and scaphoid is a rare site
of involvement. Its incidence is 3.7% in unexplained
wrist pain [3] Schrank C found the prevalence to
carpal cyst to be 9.6% in cadaveric wrist which
almost always have a capsular continuity [4]. Van
den dungen et al found that 59% of the cases of dorsal
wrist ganglion cyst had associated asymptomatic
intraosseous ganglion in carpals which are only
diagnosed incidentally, 14 % occurring in scaphoid
suggesting a common etiology for both types of
ganglion cyst explaining this high association rate [5]
In our case also the cyst was in scaphoid, having
capsular connectivity with the radioscaphoid joint but
it was not associated with co-occurrence of the soft
tissue ganglion. Intraosseous ganglions although occur
in all age groups but are common in young women
[4], as in our case. Pathogenesis of this uncommon
lesion is still a topic of debate; however the most
popularly accepted theory is due to myxomatous
degeneration of connective tissue primarily. The
degeneration of connective tissue leads to the
formation of cyst with proliferation of fibroblast
secreting mucopolysaccharides, developing
commonly either within the bone near a joint, not
directly in communication with it or from secondary
penetration of a juxta-osseous ganglion from adjacent
joint into adjacent bone.
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Occasionally, there is a history of recent trauma,
although it was absent in our case. Acute trauma
though not contributing perse the cause but can lead
to diagnosis of the non-symptomatic intraosseous
ganglion. Other possible predisposing factors can be
repeated overuse of the hand. Clinical findings are
non reliable as there is only mild to moderate aching
discomfort during movement with no history of prior
trauma. Physical examination is usually nonconclusive
and negative, as in ours. Radiograph discloses a well
definedosteolytic lesion withsurrounding sclerotic
zone. The cyst is usually nonexpansile and unilocular
but can be multilocular. CT scan and MRI are not
necessary but help in planning the treatment and
documenting the extent and communication of the
lesion with the joint. These imaging can further help
in diagnosing the occult fractures as seen as presence
of a linear area of low signal intensity within the bone
on T1 weighted images that demonstrated high signal
intensity on STIR images. On MRI, they have high
signal intensity on T2 WI and are near muscle intensity
on T1 weighted sequences. Slight shortening of T1
and T2 relaxation times can occur with viscous and
proteinaceous debris so that signal intensity is slightly
reduced on T2-weighted and slightly increased on
T1 weighted sequences. Ganglia are commonly
associated with internal derangements of the wrist.
Arthrographic studies are also useful in demonstrating
communication between intraosseous ganglions and
joint. Klingman M demonstrated use of urograffin
injection to demonstrate communication between
intraosseous ganglion and soft tissue ganglion of
scaphoid [6]. Malghem J reported that arthrography
followed by CT scan 1-2 hrs after injection of dye is
the best  procedure to assess communication between
ganglion cyst and joint [7]. Bone scan helps to
differentiate which other bone cysts, as intraosseous
ganglion shows, focal areas of increased radiotracer
uptake. Histopathology shows dense fibrous wall and
mucoid gelatinous contents rich in hyaluronic acid and
mucopolysaccharide [3]. In our case also
thehistopathologic report suggested similar findings.
Differential diagnosis includes enchondroma, giantcell
tumor, simple bone cyst (bone cyst contain sero or
serosanguinous fluid with giant cell in wall andlocated
in metaphyseal area), juxta-articular cyst of OA
(occurs late in life) and post traumatic cyst [8].The
absence of other stigmata of joint disease, solitary in
nature, large size, myxoid tissue and zoneof

condensed bone around it are the diagnostic features
of the intraosseous ganglion cyst.Most unicameral
bone cysts are asymptomatic;symptoms are usually
due to pathological fractures. The differential
diagnosis includes aneurysmal bone cyst, bony erosion
in rheumatoid diseases, intraosseousganglion, giant
cell tumour, chondromyxoid fibroma, bone cyst
associated with carpalosteoarthritis, enchondroma,
chondrosarcoma, posttraumatic bone cyst, pseudo
arthrosis and aseptic osteonecrosis. Diagnosis is made
by computed tomography (CT), magnetic resonance
imaging (MRI), and histopathological study.

Complications due to intraosseous ganglion cyst
are fracture and repeated erosion leading to rupture
oftendon mainly flexor tendon of finger. Re-
occurrence of cyst can occur after bone graft.
Reported case ofcarpel tunnel syndrome and rupture
of flexor tendonof index finger are also reported [9-
11]. Castellanosreported a case of pathological
fracture of thescaphoid due to intraosseous ganglion
followed by

regression of the cyst after healing of the
fracture[12].Regression of scaphoid ganglion can
occur withuneventful healing of the fracture [13].

Conclusion
Intraosseous ganglion cyst should be considered

in differential diagnosis of chronic dull wrist pain
because they produce disabling symptoms which
ceases once adequately treated by curettage and
bone grafting.Intraosseous ganglion cyst should be
considered in differential diagnosis of chronic dull
wrist painbecause they produce disabling symptoms.
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   Case Report

Foreign Body Esophagus : An Unusual Presentation
Surg Capt Anil  Kaula, Dr Harshalla Nalawadeb, Dr Meet Shethc

Abstract
The paediatric age group presents the otolaryngologist with varied emergencies, foreign
bodies in the aerodigestive tract forming the vast majority of them. Peculiar presentation
with an upfront history usually make the diagnoses straightforward in all but a few cases.
We describe an unusually silent case of an infant with a foreign body in the oesophagus for
over 48 hrs.
Key Words : Foreign body Oesophagoscopy

Introduction

Foreign bodies in the upper aerodigestive tract
are one of the few common emergencies an
otolaryngologist encounters in his practice. It can
result in a whole spectrum of presentations, from
minimal symptoms, often unobserved, to respiratory
compromise, failure, and even death.Foreign body
(FB) in the esophagus however appear to be less
dangerous [1] but are not without their share of
infrequent but serious complications like esophageal
perforation, esophago-tracheal fistulas, mediastinitis
and retro-esophageal space infections.

Case Report
Parents brought  their 1 yr old male child with

history of incessant crying since two dayswith one
episode of vomiting and gradual  reluctance in
accepting oral feeds.There was no associated history
of respiratory distress, fever, choking episodes,
hemoptysis, hematemesis or change in voice. Further
there was no forthcoming history of any  foreign body
ingestion and the child was being treated empirically
with antibiotic and analgesic syrups by local physician.
Keeping the age of the child in mind, normal chest
examination and absence of fever, a suspicion of
foreign body ingestion was entertained and an urgent
X-ray of the neck and chest was requitisioned.The

a Classified Specialist (ENT), b&c Residents (ENT), Dept of Otorhinolaryngology, INHS, Asvini,
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X-ray film  revealed a concentric ring like radiopaque
shadow at the level of the cricopharynx.

The child was immediately worked up for a Rigid
Oesophagoscopy and FB removal under GA under
supervision ofthe Paediatric Anaesthesiologist.On
Oesophagoscopy, the metallic foreign body was seen
embedded in the surrounding edematous and
hyperemic mucosa just below the  cricopharynx. It
was removed carefully under  GA avoiding damage
to the already inflamed and oedematous wall of the
oesophageal inlet. The foreign body was found to be
a metallic key chain ring, which was partially
discoloured. Confirmation of the immunization status
was made and the child was then observed nil orally
for 24 hrs; initially fluids and  later soft diet were
started thereafter and the child was discharged on
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the 3rd post operative day.Follow up has been
uneventful.

Fig 2 : Radiograph showing concentric ring
at level of cricopharynnx

Discussion
The natural curiosity of children leads them to

ingest many types of non-edible objects [2,3], and
inevitably some of these objects become lodged in
the oesophagus [4].Children form the largest victims
with epileptics, alcoholics and psychiatric patients
forming the rest of the population.

The sites other than oesophagus, frequently
involved are foreign body in the nasal cavity which
present as cases of unilateral rhinorrhea often with
the history of foreign body insertion, which may during
removal or otherwise rarely, track down and get
lodged in the aerodigestive tract. Foreign bodies can
also get lodged in the larynx with children presenting
in stridor, that being a rare but grave emergency.
Further down, foreign bodies can have varied
presentations if lodged in the bronchus/bronchioles
with lobar/segmental collapse due to complete
occlusion, emphysema due to a one way stop valve
mechanism of a lodged foreign body and a delayed
presentation with repeated respiratory tract infections
in small foreign bodies; all being possibilities.

When lodged in the esophagus, in one of the 3
constrictions; at the cricopharynx (being the
commonest), at the tracheal bifurcation or around
the area of crossing over of the arch of the aorta and
rarely at the gastroesophageal junction; the patient

usually presents with repeated episodes to vomiting,
dysphagia and drooling. There is a clear history of
ingestion in 96 percent patients. [5] When considering
foreign bodies in the pharynx and oesophagus,
whether the object is potentially penetrating (sharp
or corrosive) or non-penetrating is probably the most
pertinent consideration. Corrosives pose the threat
of chemical burns and charring of surrounding tissues
on leaking, with potential possibilities of giving rise to
fistulas. Sharp objects  with the inherent risk of
penetrating injuries pose a technically challenging
removal due to difficulty in avoiding trauma and tears.
The vast majority of swallowed objects pass through
the digestive tract and are excreted, often undetected
[5].

Radiological examinations constitute the essential
diagnostic method in case of the identification of a
foreign body specially of  metallic nature. A plain chest
X-ray in lateral and posteroanterior position (PA),
or anteroposterior (AP) in infants, is a basic diagnostic
procedure. Objects made of metal are radiopaque
(coins, safety pins, batteries, jewellery) are easily
picked up on normal radiographs. For radiolucent
or organic foreign bodies (fish bones, chicken bones,
peanuts, seeds) a high degree of clinical suspicion is
necessary due to negative plain chest radiographs,
with a conformation possibleon CT scans or an
oesophagoscopy.

Many methods of removal exist with Rigid
Oesophagoscopy considered the standard of care
for upper digestive tract by most. Flexible endoscopy
is an alternative, which is especially useful for organic
foreign bodies. Flexible scopes are best avoided for
removal of pins and other sharp objects, which have
a chance of causing tears. Balloon catheters and
Foley's catheters are rarely used in this day and age.

Our patient presented with no history of foreign
body ingestion and just one episode of vomiting. The
parents did not have any knowledge of any missing
objects in the house nor was the child in any
respiratory distress. Clinical examination of the chest
was normal with no adventitious sounds heard and
with equal air entry bilaterally. It was only under a
high level of clinical suspicion that an idea of foreign
body was entertained and diagnosed on chest X-
ray. Removal was uneventful and was done using the
standard method of Rigid Oesophagoscopy under a
short GA with the supervision of our Paediatric
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Anaesthesiologist.
The possible severe complications arising from

esophageal foreign bodies include esophageal
stricture, mediastinitis, lung abscess,
esophagotracheal and esophagoaortic fistula [2,3].
Perforation due to swallowed FBs is rare,
representing only 12-25% of all cases [6].
Oesophagoscopy is associated with a perforation rate
of 0.15-0.5% [7]. With perforation due to FBs, it is
difficult to know with certainty the exact time of
perforation, as perforation may occur at ingestion or
may develop gradually through the erosion of an
impacted FB through the esophageal wall. [2,6,8]
The prognosis of instrumental perforation is generally
better than spontaneous perforation. [2,3,6]

It is important to try to determine how long a FB
has been present because those lodged for longer
than 24 h represent a greater risk of erosion or other
damage to the esophagus [2,9]. Long standing foreign
bodies can be embedded in the mucosa and be very
difficult to remove with subsequent rise in
complications during and post removal; however most
show dramatic relief from their symptoms post
removal. Reading [10] described a case of a retarded,
deaf, mute, tetraplegic boy, who had not eaten any
meals but fluids and an FB removal returned him his
appetite.

Conclusion
Not all foreign bodies have an antecedent history

of ingestion or classical presenting symptoms. Good
clinical judgment and high degree of suspicion in the
Paediatric age group are required for diagnosis in
some  of these cases. Long standing foreign bodies
are not only more difficult to detect but are also more
difficult to remove and have more serious operative
complications.
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  Review Article

Weight Issues During Submarine Deployments
Surg Cdr Sourabh Bhutania, Surg Capt D K Ghoshb, Surg Cdr CS Mohantyc, Surg Cdr Chaitanya
Kodanged

Abstract
Physical activity onboard the diesel-electric submarines is as it is restricted due to lack of
space onboard. In the absence of physical activity, one would expect the weight of the
submarine crew to increase during the period of deployment at sea. Submarine crew were
seen to be consuming 3168±282 kCal/day while doing hard physical work but DIPAS, New
Delhi designed ration scales for the submarine crew which were to provide 3640 kCal/day.
In such a scenario, a high calorie intake with low physical activity at sea would be of grave
concern for long term health status of the crew.
Data from an Indian submarines during a 26 day sortie involving 42 crew members revealed
that weight gain occurred in 29 crew members. When food remains an important motivator
at sea to break the monotony, restriction of intake is important and that can be brought
about only by motivation and individual awareness. Data from a US Navy study have shown
that this is possible and implementable and the solution seems quite simple.
Key Words : Physical exertion, high calorie intake.

The Problem

Pactivity onboard the diesel-electric
submarines is as it is restricted due to lack of space
onboard. Additionally, physical activity inside the
submarine is also restricted by the capability of the
regeneration system in removing carbon dioxide from
the submarine's atmosphere. Hence, physical activity
for the crew during the period of deployment remains
extremely low [1].

In the absence of physical activity, one would
expect the weight of the submarine crew to increase
during the period of deployment at sea. A similar
hypothesis was made for the US Navy submarine
crew during submarine patrols ascribing it to relatively

long confinement, lack of exercise and good food
[2].

For the submarine crew, food is said be a major
motivator and one of the means to break the
monotony of the sailing onboard. A study by DIPAS,
New Delhi estimated that the calorie content of rations
cooked onboard during sailing was 2818 kCal/day
when rations were cooked onboard3. Later, DIPAS
had itself designed ration scales for the submarine
crew which were to provide 3640 kCal/day [3, 4.]
Therefore, the high calorie intake with low physical
activity at sea is of grave concern for their long term
health status. In harbour, the concerns are lesser
because the submarine crew's intake is 3168±282
kCal/day while doing hard physical work [5, 6].

a.Graded Specialist (Undersea Medicine), INS Shishumar, c/o Fleet Mail Office, Mumbai 400001.
b.HOD and Senior Advisor (Undersea Medicine) c.d.Classified Specialist, Undersea Medicine, INHSAsvini,
Colaba, Mumbai 400005 aCorresponding author : bhutani.sourabh@gmail.com, Mob. : +919833274227
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Discussion
The US Navy study of 19852 postulated that

the weight of the submarine crew should have
increased. However, the results of the study revealed
otherwise. The weight of the submarine crew was
seen to reduce in more number of individuals than
those in which it increased. Of the total 670 crew of
7 submarines, 32% reported weight gain, 52%
reported weight loss and 12% reported non change
during a 70 day sortie. Average overall weight loss
was 2.67 pounds (1.21kg).

Data from a yet unpublished study reveals that
the same result was not seen in Indian submarine crew.
In this study, weight gain was seen in 29 out of a total
of 42 crew members. 2 did not report any change.
Weight loss was reported in 11 crew members. The
mean weight loss was 0.35 kg during a sortie of 26
days.

The US Navy study inferred that the weight loss
could have been due to a conscious awareness of
the crew towards adverse effects of weight gain and
therefore resorted to active or passive dieting
measures. This inference has important an implication,
i.e. if motivated, the crew could resort to dieting and
reduced food intake as a method to stop weight gain.
The question therefore remains of awareness of the
impact of weight gain and of motivation to work
towards maintaining weight despite the time spent at
sea.

The two studies have a major difference though.
That is, that the US Navy study was conducted over
a much larger sample and measured changes in weight
over a 70 day sortie, whereas our data was collected
from 42 individuals over a 26 day sortie. The results
from our study, important nevertheless, but need to
be substantiated with data collected from a larger
study with more crew members as well as longer
sorties.

The Solution
If the problem as inferred from the US Navy

study, is one of individual awareness and motivation,
then the solution also lies within these two words.
Awareness and thereby motivation about adverse
effects of increased weight and dietary intake without
exercise needs to be created and re-emphasised and
reinforced by the medical officers onboard the
submarines both before and during sorties.

In addition, regular monitoring of crew during
sorties can also help in many ways. This regular
monitoring should include weight monitoring using a
simple weighing machine before, during and after each
sortie. This measurement can be substituted by body
composition monitors which would provide
measurement of weight as well as body fat percentage
and muscle mass. These monitors work on the
principle of bio-impedance, are portable and easy to
use within the confines of the submarine.[7], [8] The
monitoring of weight and body composition should
be supplemented by measurement of waist
circumference, waist-to-hip ratio and skin fold
thickness.

The simplest benefit of this monitoring would be
that the results of individual efforts would be visible
instantaneously and therefore corrective measures can
be instituted in good time. Regular monitoring would
and thereby the results of their efforts would further
motivate the crew to take corrective action and
maintain weight. Within the confines of the submarine
where individual privacy does not exist, regular
monitoring would also provide group motivation
within the submarine crew and encouragement from
colleagues.

As the results of the US Navy data show, weight
management onboard the submarine during sorties is
not an unsolvable problem. Rather, the solution seems
to be simple and easily implementable.
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   Review Article

Smart Hospitals and m Health-Future Ahead
Surg Lt Cdr Dev Prakash Sharmae

Abstract
Electronic gadgets along with mobile devices & Apps are becoming integral part of the
modern healthcare industry. PACS and RIS were just the building blocks in the era of m
Health, which now thrives on enterprise viewers and technologies like mobile e- visit
technology to name a few. With gradual increase in quality and availability of the technology
the concept of traditional health center is getting outdated. Today in the technology driven
society the patient wants at door health services with mobile key boards as means of
communication with his healthcare providers.
Key Words : Smart hospital, m Health, PACS, RIS
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Smart Hospitals and mHealth-Future Ahead

Are you using electronic devices in your
medical practice? The answer is surely yes. Who can
work without a computer and mobile nowadays? In
this article we discuss about the different ways doctors
can use electronic devices for efficient management
of their work.

New electronic devices such as pagers, smart
phones, and tablets developed in the past 10-15
years have revolutionized the healthcare system. For
example, blood glucose levels can be analysed in
minutes at home as compared to few days it took for
pathology labs to analyse the blood samples. In this
tech-savvy world, it is high time that Indian healthcare
system (hospitals, physicians, nurses and technicians)
optimize their work structure such that there is
connectivity between the different medical entities
about the patient medical records that can be
accessed at the click of a button.

Nowadays, electronic devices have increased
the efficiency of work associated with medical record
keeping and have also helped doctors virtually
monitor critical care patients easily. In addition, online
scheduling tools to take appointments, and ability to

monitor health reports online have increased the level
of patient compliance.

Mobile Devices and Apps Used in Healthcare
Industry

The mobile devices are used in most of the
hospitals over India mostly because of their potential
to reduce manual errors. Electronic gadgets like
Personal Digital Assistant (PDA), Tablets,
Smartphones/Phone Applications (Apps),
Computers, Global Positioning System (GPS) have
been introduced into the healthcare industry, with
intention to improve doctor-patient interaction time.
These devices are used in a multitude of ways. Few
of them are listed below.

1. Patient Portals
Patient portals are good modes of

communication and consulting between Doctor and
Patient. These type of portals can be used by patients
as a secure mode to communicate with their doctors
at any time. This provides patients with a simpler
communication channel to ask questions, schedule
appointments, and request basic prescription refills,
which eliminates the need to visit the Doctor's office
for very small queries. Physicians and nurses can use
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this portal for patient management, wherein they can
address their patients' problems, securely store
patients health records, and schedule follow-ups in a
time-effective way, thereby increasing patient
compliance.

2. Mobile e-visit Technology
Mobile e-visit is another platform which may

revolutionize the way patients are treated.
Personalized attention is given to the patient, wherein
patient can sign-in after office hours and talk to the
doctor about their small queries and concerns, or
can have a quick follow-up about their current health
condition.

3. Voice-Recognition Technology
Voice recognition technology can help doctors

multitask with taking notes via their voice command
while consulting with the patient. This will leave the
doctor with more time to spend with the patient as
compared to the current 8 minute time spent on
average.

4. Medical Education and Training
Different websites conduct CMEs and webinars

that help doctors stay up to date with the latest
technology. As doctors time availability varies, many
doctors prefer web-based training sessions that help
them balance office hours and their studies. In some
hospitals in USA, patient simulations that mimic
human physiological functions are being used to give
medical students and interns hands-on experience in
the treatment of different diseases. These courses are
programmed to illustrate signs and symptoms of
different diseases, and how to carry out different
procedures on patients such as placing tube down
the throat, dressing wounds, providing catheterization,
providing CPR, or augment the process of simulating
a baby. In addition to this practical training, software
programs that run computer simulations are used by
students to go over different procedures and
techniques at their pace.

5. Information and Time Management
There are different mobile apps like Evernote

and Notability available that can help physicians write
or dictate notes, record audio, organize and store
patient-related files and photographs. These cloud-
based storage and sharing facilities provide physicians
with easy accessibility to their work as well as more

time available for patient interaction.

6. Reference and Information Gathering
In this era of evidence-based medicine, there are

few medical registries available, and we are sure there
will be more available soon, that can help doctors
gather information about to be used for the treatment
of their patient. In addition, there are different medical
journals and magazines which provide doctors with
information about the advancement in the medical
science as well as information about case reports
noted by doctors.

"We want to connect healthcare professional
experiences on mobile with patient experiences on
mobile and the first step is to allow doctors to
prescribe educational materials to their patients from
app to app." - Todd Zander (VP of mobile and
emerging media, WebMD)

Potential for Destruction
Some healthcare professionals are still reluctant

to use these emerging technologies, and they have
good reason to do that. Although, the use of electronic
devices improves the quality of work and decrease
the medical errors, they also come with their baggage
of errors. For instance:
1. Doctor keeps looking at the computer screen
instead of having eye contact with the patient. This
may give patient impression that the doctor is not
interested and cold in his/her behaviour.
2. Doctors and Technicians are not always focused
on work, and may make personal calls or text during
important procedures termed as "distracted
doctoring". It has been reported that half of
technicians running bypass machines have admitted
to texting and about 55% admitted they talked on
the cell phones during critical procedures that. Half
said they had texted while in surgery.
3. Senior doctors have noticed junior doctors, nurses
and other staff members glued to their computers,
tablets or smartphones.
4. Currently, computer is coming between doctor-
patient instead of proving to be a helpful device to
make doctor-patient interactions effective.
5. Another hurdle is that the patient-generated
information is in the database controlled by companies
and is not accessible by outsiders.
6. Additionally there is not much information about
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different ways to utilize user generated data.
These distractions can have very dangerous

effects, resulting in endangering the patient's life as
well as putting your practice on the line, and many
medico-legal implications like medical negligence.
Therefore, proper use and integration of these devices
in the medical practice is necessary.

Future Trends for Mobile Devices in Healthcare
Industry

These medical gadgets will soon be an everyday
part of medical life.

1. Smart hospitals can be a reality in the urban
cities within next couple of years. However, it will
take longer time to introduce such technology-based
changes in the rural parts of India, make this
technology cost-effective, and provide efficient care
even to the underprivileged people. The basic
requirements for any hospital to be a 'smart' hospital
are the focus on patient experience, employee,
organisation, and innovation.

2. There are some electronic gadgets like google
glasses that would provide doctor with patient's vitals,
while speaking with the patient without losing eye
contact.

3. Virtual reality based tools can be used to train
medical students with real life situations. They can
also be used for training surgeons on very critical as
well as rare surgeries.

mHealth and Patient Care in Radiology
mHealth is a big buzzword right now but it needs

to be clarified what mHealth actually means. mHealth
is more than just phones, Sevinc said. "It's home
monitors and other communication; the devices we
send people home with."

mHealth is booming with the advent of more
affordable smartphones.

Sevinc cited that 60% of physicians are using
tablets and smartphones, and about half of those
devices are used at the point of care. Couple that
with the approximately 40,000 medical apps in app
stores, and it's easy to see that the mHealth for
medical data is growing.

There are several initiatives using mHealth inside
and outside of hospitals.

Inside the Hospital
Enterprise Viewers

We have standards like DICOM web and
HL75, and we can use modern web technologies
that make it very easy to get images on iPads and
iPhones. You can go anywhere in the hospital and
get to your images.

Communication
At Hopkins, they have started using mobile apps

for communication. They created a web-based system
that lets physicians communicate with each other
securely, and page them.

Remote Consultations
When PACS and RIS rolled out, radiologists

lost touch with the clinical folk. Clinicians are not
coming down to radiology to discuss a case anymore.
At Hopkins, they are prototyping a communication
add-on to the viewer. When a clinician views a
patient's report and images, they can decide they want
a consult with the radiologist. They can call the
radiologist from the viewer via a FaceTime-like tool
and have a face-to-face communication with the
radiologist. The viewer becomes a shared PACS
session so that both the radiologist and the clinician
can scroll through the images and point things out
while the other watches.

Access
Vendor apps to access patient records can

reduce the need for a physician to access a
workstation to view a patient's record. Apps also
have situational awareness and geo-location
programming so you can know where a patient or a
device is in the hospital.

Outside the Hospital
Remote Patient Management

Remote patient management has been happening
for years.There has been text-based data collection,
web and mobile-based forms and surveys. But mobile
health can also be helpful in collecting data for research
studies from the population health perspective.

Medication Adherence
Medication adherence is an interesting problem.

Take an example of a patient with TB that is required
by law to have a social worker observe the patient
taking a pill. A solution to this is a video-based drug
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observes therapy. The social worker doesn't have to
travel to see the patient but can still observe the patient
taking the drug through a video capture.

The future of mHealth, is about enabling patients
with their data and helping them understand their data.
It's about enabling clinical personnel with data that's
available through mHealth, for example, surveys,
medication adherence, and wearables.

Conclusion
Smart hospitals appear natural transition after e-

revolution and wide spread use of smart phones and
related technologies. mHealth provides mobile health
care with a concept of hospital without boundaries.
These buzz words at present are likely to be the
common words in the future.
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Projectisation of Setting up of A Dialysis Centre at A
Zonal Service Hospital
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Abstract
Dialysis is essential for patients suffering from "End Stage Renal Disease (ESRD)" and it is
observed from preliminary studies that the prevalence of Chronic Kidney Disease (CKD),
the precursor to ESRD is 0.8% in India. The major contributing causes to CKD are diabetes
and high blood pressure among many others. These diseases are increasing at an alarming
rate across the country1.
With the increasing global trend of chronic non-communicable diseases and India being the
world capital for diabetes and possibly hypertension. The cost of supporting the treatment of
patients undergoing dialysis and suffering from ESRD is very high in the order of Rs 10,000
to Rs 20,000 per month.
Presently dialysis centres only exist at command level hospitals. Considering the anticipated
delay in delivering the dialysis service to the patient in the available facility, time and distance;
criticality factors involved and the hassles in availing the facility in civil hospitals, there is
an inescapable need to establish haemodialysis units in service hospitals at places far away
from Command hospitals where the dialysis facility is available at present. With the sparse
availability of dialysis facilities for armed forces and their dependents, clientele, it was
conceptualized that enhancing the availability of dialysis services at zonal service hospital
level shall reduce the patient suffering and produce better health outcomes. This paper
brought out the need, feasibility, process, factors involved and outcome of the proposed
projectisation of dialysis facility at zonal service hospital. It is found that projectisation of
establishing the dialysis setup in Build Own Operate (BOO) model in Public Private
Partnership (PPP) mode has potential effectiveness and efficiency for providing
comprehensive dialysis services to the dependent clientele at zonal service hospitals.
Key Words : Dialysis, Service Hospital, Projectisation

aMedical Specialist INHS Kalyani, Vizag, bOi/C Medical Informatics INHS Asvini, Mumbai,
aCorresponding author : drsambhudutta@gmail.com; Mob. : +91-9869755907.

Introduction

With increasing incidence and prevalence of
chronic non-communicable diseases, the burden of
End Stage Renal Diseases (ESRD) is on the increase.
Dialysis is essential for patients suffering from ESRD
and Acute Kidney Injuries (AKIs). It is observed
from preliminary studies that the prevalence of
Chronic Kidney Disease (CKD), the precursor to

ESRD is 0.8% in India. The major contributing
causes to CKD are diabetes and high blood pressure
among many others. These diseases are increasing
at an alarming rate across the country1. The need of
availability and accessibility of dialysis services,
view projected increased to demand as a result of
increasing ESRD and AKIs has emerged from the
growing global burden of diabetes and hypertension
exponentially.
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Objective
The main aim of this paper is to projectise a

suitable model for establishing a dialysis centre at a
zonal level service hospital on PPP mode. The partner
is expected to provide nephrology support and
dialysis for patients who require the same. The centres
shall be located in the hospital, the emergency medical,
laboratory and ambulatory support shall be provided
by the hospital. The centre shall be operated by
qualified dialysis technicians and supported by trained
nurses and shall operate for eight hours every day,
six days a week (including emergency haemodialysis).
The government shall reimburse the partner at an
agreed rate with the partner. The proposed project
shall be offered on Build, Own and Operate (BOO)
model to the successful bidder.

Reasons for PPP
l The planned strategy of having PPP is most

suitable for this project because of the
followings :-

l Service intends to bring the dialysis service
affordable and at the 'door step' of patients
requiring the service.

l The operation is a service delivery excellence
intensive model, and several private dialysis
centres pioneered this across the country. A PPP
contract would bring in both the private sector
efficiency and bring down the cost of service
delivery.

l Stand alone dialysis centres have been established
as a viable business in the country and leading
healthcare organizations are entering the fray.

l PPP in dialysis service is an established model
across the country and there are ample examples
to emulate. PPP combines the varied skills and
resources of partners in innovative ways and
allow for the sharing of benefits, risks and
responsibilities. Therefore, the service looks
increasingly to PPP as a model to achieve the
following :-

l Provide Dialysis service by tapping the
expertise of the private sector.

l Reduce the travel time of patients by
providing dialysis service at the zonal hospital
level.

l Enable efficient use of Dialysis service by

improving the identification of long-term risks
and their allocation, while maintaining
affordable rates.

l Provide higher quality of services
l Access best practices

Approach  And Methodology
A primary research was carried out in

Visakhapatnam from Aug to Oct 2014 in order to:-
l Study and understand the operations of dialysis

in local area's  dependent clientele and identify
their needs.

l Assess the availability of dialysis for the local
population with the public and private facilities.

l Assess the business environment in terms of
market dynamics, pricing competition,
regulations.

l Discussions with key stakeholders in the location,
to ascertain the market opportunities in the
selected regions and the expectations of clientele

Industry Overview
The first dialysis centre in India was established

at CMC Vellore in 1961 and followed by KEM
Mumbai, AIIMS New Delhi and PGI Chandigarh in
the same decade. In the last three decades dialysis
centres have been established in multiple formats as
follows :-
l Nephrologist Owned Dialysis Centres.

Nephrologist owned centres were highly
prevalent till recent times of corporatisation and
relative improvement of demand supply balance.

l In Hospital Dialysis Centres. Hospital run
dialysis centres were popular till a few years
before because of availability of nephrologist and
in house on duty doctors, availability of trained
manpower and support system and depend-
ability on the hospital brand for delivery of
service.

l Dialysis Centres by Charitable Organi-
zations. Dialysis centres operated by charitable
organizations are very popular in Mumbai, which
has the highest number of dialysis centres in the
country. The success of these centres in providing
low cost services are owed to low or no cost
incurred for the building for dialysis centres,
Nephrologists/Doctors associated with the
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institutions provide the service for free or for
minimal fee, Machines are procured with the
assistance of philanthropists and dialysers are
reused, reducing the variable cost per dialysis

l Stand-alone Dialysis Centres. Stand alone
dialysis centres by Nephrologists are also found
and gaining momentum across the country. Many
stand alone dialysis centres and dialysis centres
attached with hospitals have emerged  because
of the following :-
* Viability of operating a standalone dialysis
centre has been proved.
* ESRD has evolved as a life style disease
affecting the population which can afford to pay
for dialysis at a private centre.
* The model is becoming popular as the
population is underserved.
Leading Manufacturers of Dialysis

Equipment. The global market for dialysis is highly
consolidated with majority of the market being held
by a few major players including B Braun (Germany),
Fresenius (Germany), Baxter International (USA),
and DaVita (USA). The other players in the dialysis
equipment industry as per the authors knowledge
include NIKKISO (Japan), NIPRO (Japan),
Gambro (Sweden) etc. Indian dialysis market is also
dominated by the aforementioned MNCs.

Key Issues in setting up Dialysis centres are,
l High cost of capital equipment
l Limited availability of trained clinical and para

clinical manpower -
l Short life of dialysis equipment - seven years is

the normal operational life of a dialysis machine
l Requires rigorous infrastructure set up
l Regular maintenance of equipment as the running

time of machines is high
l High cost of associated employee salary
l Power supply and procurement of supplies adds

to cost
Opportunities and Demand Projections. We

did a research for the dependent population of the
service hospital at Vizag based on the CRF
prevalence rate of ~0.8% calculated by AIIMS
study1. Considering the following assumptions :
l  CRF prevalence rate of 0.8% of the population

l Dialysis requirement per patient - one per week
l Annual population growth rate - 1.87%

(Average annual growth rate in the past 10 years)
l Number of cycles per machine per day - 03
l Operating efficiency of the dialysis machine -

95% (95% of the time the machine is up and
running during working hours).

l This assumption does not include the
requirements of Sero Positive patients who need
to be provided with separate dialysis machine
to avoid cross infection.

Project Description
Description of the Project. The purpose of

this study was to assess the feasibility of establishing
dialysis services at zonal level hospitals.
l The dialysis centres shall be located in the navy

hospital premises. The centre shall start with a
capacity of four-dialysis machines and should
have the building infrastructure to expand to 10
machines.

l The partner shall employ one nephrologist who
shall consult all patients requiring dialysis.
Adequate manpower shall be employed by the
partner for operating the dialysis centre as
agreed.

l In future partner shall additionally establish one
separate machine for sero positive cases.

l The lab tests required shall be provided by the
hospital and the ambulance requirement shall also
be from the hospital.

l The partner shall provide entertainment facilities
(television) during the dialysis period. The
patients shall bear the cost of special food
required for dialysis patients.

l The partner shall provide the service for all
patients requiring dialysis. The patient has to be
advised dialysis by the nephrologists associated
with the centre and it should be approved by the
commanding officer of the hospital through
medical board office.

l The partner shall be reimbursed the service
charges as per existing CGHS rate from CDA.
Components of the Project. For setting up of

a dialysis centre in a zonal service hospital, the
requirements are as follows :-
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l Space for dialysis unit - 1000 to 1500 sq ft of
built up space for running 5 dialysis machines
including supportive services.

l Haemodialysis machines
l RO plant
l Cot, Mattresses and Dialysis Chairs

l Multi function  monitors, Ancillary equipment and
crash cart

l Consumables
l Services and items to be provided by the hospital

and partner is enumerated in the table below:-

Services to be General Provisions Administrative responsibilities, required space, adequate
provided raw water, required electrical power for running the project.
by the hospital Professional Required investigations, other supportive and emergency

and other services, treatment of complications, medicines and services
support services for complications shall be provided by the Government.

Services to be Infrastructure The partner shall execute the work of modifying the
provided by Works existing civil and electrical infrastructure to facilitate and
the Partner establish Haemodialysis Plants.

Haemodialysis The partner shall provide, install, maintain and run the
Machines Haemodialysis units in the hospital. The partner is

responsible for comprehensive maintenance and provision
of standby machine in case of breakdown of machine in any
of the centres to ensure uninterrupted service.

Multi para The partner shall provide multi para monitor as per the
monitors ratio of one monitor for 2 HD machines.
RO Plant The partner shall provide, install and run fully automated

compatible RO water plant of required capacity.
Cot, Mattresses The partner shall provide, install and maintain cots, mattresses
and Dialysis and Dialysis Chair as per the WHO guidelines/ Indian Society
Chairs of Nephrology guidelines.
Isolation Units The partner shall provide for Isolation Units for HBsAg
for HBsAg and and HCV patients as 1 in 5 HD machines.
HCV Patients
Ancillary equipment The partner shall provide and maintain all ancillary equipment

like the Weighing scale, BP apparatus, Stethoscopes, Ph
meter, TDS meter etc. required for proper operation of the
system. The partner shall provide the backup power
requirements for 90 minutes to the machines to have
uninterrupted dialysis.

Consumables The partner shall provide facilities for the disposable,
equipment and patient belongings as per the standard
requirements of Haemodialysis procedure. The partner shall
arrange for proper Biomedical Wastes collection as per

respective State Pollution Control Board norms and shall
provide all the necessary infrastructure supports that are
required. Disposal of the BMW shall be done by the private
partner
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Description of Activities. The establishment
of dialysis centre at a zonal level service hospital
shall have four major components as in the diagram
below :-

l Procurement and maintenance of five dialysis
machines and other equipment in selected
location of the hospital.

l To furnish the given space.
l Provision of trained manpower for operating the

facility.

Operation
l To keep the facility open for patients from 8.00

AM to 5.00 PM on all working days.
l To respond to emergency cases during off

working and odd hours also.
l To dedicate one separate machine each for

patients infected with HIV, hepatitis-B and
hepatitis C.

l To recruit the required personnel including
Nephrologists, Technicians, nurses, ward boys
and other support staff.

l To install a suitable database and application
software for maintaining patient records.

l To maintain agreed service level.
Project Design. The project designed shall be

offered on Build Own and Operate (BOO) model to
the successful bidder with the bid variable being the
cost at which Dialysis service is provided. BOO is a
public-private partnership (PPP) project model in
which a private organization builds, owns and
operates the facility or structure with some degree of
encouragement from the government. The developer
owns and operates the facility independently.
Agreement between a private service provider and
the Commanding Officer of hospital is to be ensured,
where the service provider is in charge of procuring
and managing the equipment, and providing the
service. The role and responsibilities of the hospital
and the Partner to be defined at the planning phase

as described below.

Roles and Responsibilities of the Hospital
l To provide the space/ building for operating the

dialysis centre at the premises of the Hospital
l Provide emergency medical advice and

treatment for complications arising during dialysis
l Ensuring access to water and electricity
l Providing laboratory, diagnostic and ambulatory

support whenever required.
l Providing a conducive organisational atmosphere

for the set up to operate
l Ensuring minimum number of dialysis cases per

month

Roles and Responsibilities of the Service
Provider
l Manning and operating the dialysis centre as per

the terms of reference
l Providing the necessary medical advice and

treatment through a nephrologist
l Maintaining the supply chain of consumables
l Recruiting, training and retaining of man power

for the centre
l Adhering to the applicable laws and regulations

of a Dialysis centre
l Reporting as per the expected norms of the terms

of reference
l Co-ordinating with the hospital for delivering the

services
l To maintain the dialysis equipment in operable

condition 95% of the time

Financial Component of the Project
It is observed that having five machines in the

hospital at rates between Rs 900 to Rs 1000 would
be the ideal choice to opt for and this should be the
range that the government should anticipate the rate
to be. It is to be noted that the cost of dialysis service
- Rs 900 to Rs 1000 is the amount reimbursed by
the government to the service provider, the amount
which the service provider receives from the
government may vary from time to time depending
on the policy decision. Based on the financial
calculations the Pre-Tax IRR for both the scenarios
is 9% and 37% depending on the provision of capital
investment for building respectively, hence the project
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is very much commercially viable for the private
player. The rates Rs 900 to Rs 1000/- is arrived at
assuming the dialyser being reused three times for
the same patient.

Statutory And Legal Framework
The Dialysis unit shall be governed by all existing

bio medical, statutory and legal laws/orders governing
a similar centre. The dialysis centre along with the
hospital or independently as the case and situation
may apply shall get itself certified for and obtain the
following certificates :-
l Building Permit (MES/Works Officer)
l No objection certificate from Fire Officer

(NBCDO)
l Indian Medical Council Act and Code of

Medical Ethics, 2002
l Drugs and Cosmetics Act, 1940 and Rules 1945.
l License under Bio-medical Management and

handling Rules, 1994 (DGAFMS Certificate)
l Right to Information Act, 2005
l Consumer Protection Act, 1986
l Relevant DGAFMS memorandum and Army

Orders

Project Outcome
Environmental Impacts. The dialysis

procedure does not produce harmful radiations or
noise, but body fluid wastes are generated during the
procedure, which needs to be collected, stored, and
disposed safely. Stringent bio medical waste disposal
processes need to be developed and implemented
by the partner.

Social Impacts
l Improved availability of tertiary medical treatment

and low cost of the service will reduce the cost
of service at a private centre.

l Increased awareness among the public which
shall indirectly lead to lowering of hypertension,
diabetes cases in the community.

l Society shall get the best of public and private
services at one place i.e. private sectors quality
and efficiency at public sector rates thus reducing
their economic cost of availing the healthcare
services.

l Enhanced patient satisfaction and diminished
strain

l Employment generation for the trained
manpower required for operating the centre

l Streamlined operations and efficient work culture
of private partner shall impact the government
healthcare functioning in positive way.
Mitigation Measures. Dialysis equipment and

process should be operated under strict trained
manpower supervision. The following safety measures
need to be taken into account :-
l Dialysis machines and associated equipment

must be located and designed as per the
manufacturer's specific layout guidelines

l New machines should be purchased instead of
refurbished one

l Machines should always be under CMC for
regular maintenance

l Proper BMW collection, storage and disposal
norms should be developed and adhered to

Risk Analysis
The perceived risks involved in developing a

dialysis centre are as follows :-
l Construction / implementation risk arising from

delay in project clearance, contractor default and
construction cost overruns.

l Market risk arising from insufficient demand
(which is unlikely in recent future), surplus supply
by governmental organisation and impractical
user levies.

l Finance risk arising from inflation, change in
interest rates and increase in taxes

l Operation and maintenance risks arising from
termination of contract, technology risk and
manpower risk.

l Legal risks arising from changes in law/ orders
and changes in lease rights etc.

Way Ahead
Currently the dialysis centre at a zonal hospital

in Visakhapatnam is operational based on a similar
model. The authors, however, acknowledged that the
existing dialysis centre at the hospital is on turnkey
project basis in PPP mode, a first of its kind in Armed
Forces Medical Services to the knowledge of the
authors. The success of the proposed BOO model
can be measured in terms of the impact of service
delivery, availability of universal access, assistance in
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treatment, benefits accrued to the society, and
feasibility of the project. The project can be
materialized without having to go through a rigorous
project process and need to secure financing. It also
provides potential access to investment from the
supplier's side. Other service hospitals of qualifying
size and volume can adopt this model in future. This
also exhibits the forward marching initiatives of the
health care system of Armed Forces Medical
Services.
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   Expert Opinion

Marine Medicine : "Quo Vadis?"
Surg VADM V S Dixit AVSM, VSM, PHS, (Retd)

Abstract
Electronic gadgets along with mobile devices & Apps are becoming integral part of the
modern healthcare industry. PACS and RIS were just the building blocks in the era of m
Health, which now thrives on enterprise viewers and technologies like mobile e- visit
technology to name a few. With gradual increase in quality and availability of the technology
the concept of traditional health center is getting outdated. Today in the technology driven
society the patient wants at door health services with mobile key boards as means of
communication with his healthcare providers.
Key Words : Smart hospital, m Health, PACS, RIS

1. When there was a request for an article for
"Journal of Marine Medicine", images of nearly 45
years flashed and a question arose about the progress
achieved in the subject of Marine Medicine.

2. Quo vadis? is a Latin phrase meaning "Where
are you going?" It has become a fashion to use this
phrase in seminars and symposia. I thought it is time
to use this phrase to ask what has been the growth of
Marine Medicine and "where the subject is going?"
Text contained in succeeding paragraphs recount the
"story" of Marine Medicine as seen by me over the
years, though not in close quarters and also in my
opinion, what the future holds.

NMRTC
3. "Naval Medical Research and Training Centre

(NMRTC)" was established in 1964 for conduct of
research and training in the Navy. Various elements
that comprised NMRTC were;

a) Sick Berth School (present School Of
Medical Assistants, "SOMA")

b) Station Health Organisation (SHO),
Bombay (Class I)

c) Probationer Nurses training school
d) School of Naval Medicine (SNM)

4. SNM is mandated to impart training in
underwater dimension of medicine, undertake
research pertaining to pressure physiology and effect
of isolation and gas compositions on divers and
submariners. SNM also imparts training that is actually
the only "naval medical" training that a medical officer
is exposed to in his service career - Naval Medicine
Course, where elements of marine medicine are
taught. Considering the unique status, School of Naval
Medicine, should have been accorded the prime
place, but was placed last in the list of schools and
organisations under NMRTC.

5. In 1971, SNM was headed by Surg Lt Cdr
AK Chatterjee, Specialist in Under Water Medicine
(UWM). He had undergone training in USSR. Surg
Lt Cdr Abraham, another specialist trained in USA
was posted in Visakhapatnam. I had not met him
then and did not get to know him well even later.
Surg Lt Cdr AK Chatterjee (superannuated in the
rank of Surg Cmde) was an extraordinarily sincere
and dedicated specialist and imparted training to
Medical Officers to meet the basic demands of
shipboard medicine, diving and submarine in the
spheres of their employment, latter two being
extremely hazardous.

aPast President Marine Medical Society. email : vasantdixit@yahoo.com; Mob. : +91-9663854403
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6. Visionaries like Surg RAdm DRF Pinto
(retired as DMS "Navy") and Surg Cdr NB Idnani,
Specialist in Preventive Medicine, last Oi/C of
NMRTC, did put in efforts to augment the resources
of the centre and SNM. Admiral Pinto probably felt
that renaming NMRTC would go a long way in
enhancing the prestige of the Centre in addition to
bringing Naval Medicine the glory which was due to
the subject.

Institute of Naval Medicine
7. NMRTC was renamed as "Institute of Naval

Medicine (INM)" in the year 1974. There was no
sanction for additional manpower beyond what was
sanctioned to the Centre. INHS Asvini continued to
be in administrative control of INM. INHS Asvini
was recognized for hospital / Command phase of
advanced courses for Medical Officers undergoing
PG courses in AFMC. Admiral Pinto and Surg Cdr
Idnani visualized conduct of Post Graduate
programmes for Medical Officers in Asvini and
succeeded in getting affiliation from University of
Bombay for training Armed Forces Medical Officers
for PG degree / diploma courses. This happened in
1976 which was a major step benefitting large
number of Medical Officers registering for PG
courses locally, till the vacancies were brought under
DGAFMS dispensation. Focus of INM which was
envisaged as training and research in naval medicine
got shifted to coordinating post-graduate training at
INHS Asvini.

8. Multiplace chamber : In 80s NHQ
succeeded in adding equipment for research in Under
Water Medicine, basically with regard to Diving
physiology. 30 Bar research Recompression
multiplace chamber was sanctioned resulting in
"quantum" leap for INM.  Those were early days of
deep and saturation diving. It can be said with
satisfaction that Indian Navy's tryst with actual
operational depths that were envisioned and achieved
subsequently, were met only with the help of
experience gained from the chamber dives at INM.
The chamber was placed under a Clearance Diver
as Officer in Charge. Medicals felt that Clearance
Diver could have been in the team and be responsible
for operation of the chamber and guide with regard
to practical problems faced by Divers in their work
rather than as O i/C, a separate seat of "power",
frequently resulting in turf war.

9. It is pertinent to state that 2 Therapeutic
recompression chambers (up to 2 Absolute
Atmospheric Pressure) had been installed for the first
time in the country in Port Trust Hospital, Mumbai.
Chambers were operational in 1971. Dr Pai was the
first Doctor to put the chambers to use. 100%
Oxygen was used to manage cases of Acute
Myocardial Infarction, Burns and Gas Gangrene in
limited way.

10. Surg Cdrs AM Madhwal (trained in USSR)
and J Idicula & AR Gokulnath (trained in USA) were
posted in School of Naval Medicine and some work
was carried out with regard to Hyperbaric Oxygen
Therapy with clinical connotations. That was the time
Air India Pilots used to come for opinions with regards
to fitness. A very successful "International Symposium
on Marine Medicine" was coordinated by Surg Cdr
J Idicula with renowned Physiologists, Dr Chris
Lambertsen from  University of Pennsylvania & Dr
Robert Hamilton from Union Carbide in Tarrytown,
New York, participating in the event.

11. Subject of "Under Water Medicine" was
renamed as "Marine Medicine". PG Diploma was
awarded in the subject which was open to Medical
Officers who were either submariners or divers. This
restriction was probably to ensure focused approach
to issues connected with the peculiar requirements
of occupation in submarines and diving. Some of the
MOs with Diploma were deputed for PG degrees in
Specialities of Psychiatry, Pathology and Medicine
on the lines of Diploma holders in Aviation Medicine
till MD course was introduced in Aviation Medicine.
This was because of the requirement of classification
in the speciality and also recognition as teachers by
Bombay University for the course. Either for
adventure or to serve in Navy, several Medical
Officers serving in Army volunteered for submarines
and got seconded. Generally postings were limited
to Mumbai & Visakhapatnam (Submarine squadrons
& bases) and Kochi (Diving School).

12. It is ironic to note that many Os i/C of
NMRTC, and later Directors of INM were more
focused on SOMA and PN School rather than SNM.
Several Directors of INM were appointed from sister
services on promotion and secondment to Navy.
Whether this could have been avoided or not is a
moot question but suffices to say that new service,
new subject and already established focus on SOMA
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& PN School were stumbling blocks to their
understanding of peculiar issues of Marine Medicine.
Research in the subject of Marine Medicine became
perfunctory. Research on divers was prone to error
because of the inaccurate data and difficulty in
establishing control groups. Even archives / medical
documents of divers and submariners were
maintained inefficiently.

13. Essential components of unbiased research
need blinding, large volunteer base which act as the
trial and control population, experienced clinical team,
knowledge of research methodology and many other
fine nuances. As such, branch of Marine Medicine is
fraught with operational needs in Submarines and
Diving bases that stretch the already scarce
manpower of Medical Officers. Occupational health
and operational medical needs far outweigh the
research needs of the branch and rightly so. With
small number of specialists, even manning various
billets itself had been a challenge from time to time.

14. Whenever there was query on below par
performance and progress, manpower shortage was
the stock answer. The system did not hold anyone
accountable for the state of affairs of SNM. Though
Physiologists from DRDO were posted at times, they
were not guided, equipped adequately or tasked to
deliver the desired objectives. It is also true that
adequate efforts were not put in by seniors to network
Specialists in Marine Medicine with Institute of
Aerospace Medicine (IAM), Defence Institute of
Physiology & Allied Sciences (DIPAS) or Defence
Bio-Engineering and Electro Medical Laboratory
(DEBEL) for closer, frequent and beneficial
interaction.

Institute Aerospace Medicine
15. It is pertinent to state that Institute of Aviation

Medicine (IAM), later, "Institute Aerospace
Medicine", was always headed by a Medical Officer
who joined Air Force at commission and grew in
service (it would have been an exception if there was
direct induction / secondment as Air Commodore).
Most of them were specialists in Aviation Medicine.
Institute is focused around 3 broad areas as under;

(a) Training.
(b) Medical Evaluation of Aircrew.
(c) Aeromedical Research & Development
Faculty carries out Aeromedical evaluation of

military and civil aircrew. Evaluation of certain
disabilities of Flight crew rests solely with IAM due
to the availability of specialized departments and
simulators. IAM is also involved in indoctrination of
military and civil in aircraft design, promotion of flight
safety and human factor analysis of aircraft accidents.
Aeromedical research forms major activity of the
Institute. Institute is vested with statutory powers as
the nodal agency in the country to provide solutions
in the field of Aerospace Medicine and is recognised
by US and Russian Space Agencies.

16. Medical Assessment of Flight crew : As
contained in "Handbook on Medical Assessment of
Civil Flight Crew In India" issued by DGMS (Air)
and available on the website of Director General of
Civil Aviation (publication is for information purposes
only and cannot be quoted as Authority), due to a
pre-independence agreement, IAF Medical
Authorities have been allotted the role of conducting
all Class I medical assessments and for laying down
Medical Standards for civil aircrew in the country.
DGMS (Air) is the Medical Advisor to DGCA on all
such medical issues. On behalf of the DGMS (Air),
an IAF Aviation Medicine Specialist -JDMS (Civil
Aviation) works as the medical assessor at DGCA
and coordinates medical evaluation at the DGCA Hq.
Apart from the primary role as mentioned above,
Medical Assessor is also responsible for the following
among many other activities;

a) Medical investigation of civil aircraft accidents.
b) Approving civil doctors who have undergone

a certified course in Aviation Medicine on the DGCA
Class II Aeromedical Examiners panel and reviewing
this approval from time to time.

c) Organising expert lectures/ CME programs
in Aviation Medicine for Airline Doctors and Class II
aeromedical examiners through the DGCA.

Identified renewal medical examinations listed in
the Public Notice issued by Office of DGCA on 10
Sep 2012 are compulsorily carried out at IAM/
AFCME/ MEC (E).

INM as the nodal agency in Diving ?
17. INM was the pioneering and the only agency

in the country for assessment of divers employed by
civil organizations, akin to medical certification of
Flight crew. At some point of time this was
discontinued as we failed to visualize the primacy of



Jour. Marine Medical Society, 2015, Vol. 17, No. 2                                                                                                                             195

INM in civil diving. The civil diving industry does not
feel the need for the expertise as diving in India is
largely unregulated, unlike the aviation industry, which
is strictly regulated. Organizationally we failed to
project to Government seeking recognition for INM
as the nodal agency in Under Water Medicine in the
country. Dte Gen Medical Services (Air) has primacy
in medical matters concerning Civil aviation.
Consequent to an Indian having been launched in
USSR spacecraft, Institute of Aviation Medicine was
redesignated as Institute of Aerospace Medicine, thus
attaining a premier position nationally and
internationally. We have been sending our divers to
the 4th dimension, for many decades, and safely!
Activities of INM should have kept pace with the
growth and developments in the fields of design,
development and construction of ships and
submarines, diving & submarine medicine, NBC
environment and physiology but did not. There has
been no major modernization of SNM in terms of
acquisition of equipment for research.  Regrettably
INM did not achieve the stature of IAM. Today,
recompression chambers have been installed in
several centres (New Delhi and Mumbai) where
therapeutic management of several clinical disorders
is carried out in addition to treatment of divers
exposed to accidents. Specialists in Marine Medicine
trained at INM who have quit midway or retired are
manning these centres. INM lost the primacy which
was it's due.

18. When published articles in "Journal of Marine
Medicine" are analysed, only about 20% to 25%
contents pertain to subject of Marine Medicine.
However, if this output in the form of study / research
is analysed, specialists in Marine Medicine have
contributed more publications per capita compared
to other specialties. That speaks of the focus of these
bright individuals.

Restructuring of INM
19. Surgeon Vice Admiral VK Singh (retired as

DGAFMS) had noted this unsatisfactory functioning
of INM and deliberated to reorganize the Institute.
SOMA and PN School were delinked and PG training
was placed under INHS Asvini during this exercise.
This was deeply resented by many but the exercise
was logical. Intention of restructuring was to ensure
that INM would focus and dedicate exclusively on
three dimensional medical requirements of surface

navy, submarine & diving and naval aviation. Research
and Analysis wing was created to enhance and
augment research activities. Intention was good but
results have not been as desired.

20. It is understood that PG training has been
reverted to and placed under INM which would only
weaken the "Mission Statement" of INM as energy
and time spent in coordinating the training issues with
University would leave little time to support School
of Naval Medicine in it's allotted tasks and growth.
It is pertinent to mention here that IAM is not involved
in PG training (other than conducting MD Course in
Aviation Medicine) as PG training is coordinated in
and by CH (AF) Bangalore and hence IAM is able
to focus on training, medical evaluation of Aircrew
and Aeromedical Research & Development.

21. Speciality of Marine Medicine was thrown
open to Medical Officers who were neither
submariners nor divers. They joined the advance
course on secondment to Navy without even stepping
on surface ships. For them, to establish a cordial and
working relationship with submariners or divers
would be difficult as they have not experienced the
excitement and adventure of the jobs. Despite the
likelihood of shortage, this needs a rethink and
reversion to original eligibility criterion is advisable
for improved output in the specialty.

22. It cannot be said that there is stagnancy in
the speciality. There have been bursts of activity which
unfortunately waned after some time. Leasing of INS
Chakra in 1989 and establishment of "SSS" led to a
few studies. Advanced Submarine projects have
resulted in increased activity on the part of medicals.
New acquisitions and technology make the speciality
exciting. But it is the "man" who has to make the
speciality interesting, adventurous and professional.
There has got to be passion, commitment and
dedication as also "pride" in being Medical Officer
Submariner / Diver and Specialist Marine Medicine
and contribute his bit to the demanding profession.

23. The breed of marine medical specialists is
unique; they not only guide health of men from land
but go to war with them. They choose to sail at depths
and in isolation that very few accept. They are uniquely
service oriented, and perhaps will remain as the most
service oriented specialty of them all. Their presence
on platforms and in exercises and patrols cannot be
replaced by any other or off loaded to trade. It is
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time for us to be proud of these men and be more
open minded in our support. They did not choose to
have a Diploma for a PG qualification, nor is their
specialty to be relegated considered less important
because it is not glamorous. Navy needs them to fight
wars underwater and men require Marine Medicine
specialists to maintain their health.

24. Some incidents and accidents which have
happened in the recent past should give an impetus
to the specialists to study them from the angle of
physiological stresses and strains and come out with
findings. Studies are more important than results.

25. In general it can be assumed that there has
been a failure of leadership at various levels which
has led to the present "also exists" situation. There is
a need for dynamism. It is necessary that we consult
and involve Executive and Technical branches for the
purpose of drawing a plan for projects and studies.
There is no dearth of funds but there is a need to
persuade and convince "power that be" about
importance of SNM & INM and their growth.

Future?
26. Is there a cause for despondency? No.

Pessimism is the root cause of all failures. One should
look at the issue "de novo" and chart a course for
progress. Submarine and diving are hazardous
occupations, more hazardous than space travel as
increase in depth by 10 metres results in increase of
1 more atmospheric pressure. There has to be a

relentless effort at supporting Specialists in Marine
Medicine to undertake studies in several realms. It
may be too late for INM to reach the stature of IAM.
None the less, we cannot stand still. INM has to
keep pace with the best in the world. Ambitious plans
for major research in Under Water Physiology and
Medicine should be drawn up.  Sophisticated
laboratories are required for studies and research but
not essential. It is the intent which drives an individual
to innovate, contribute and excel. Subject of Marine
Medicine needs encouragement and support at every
step. Collaboration with leading establishments
specializing in Physiology, occupational health and
environmental medicine, and even Institutes abroad
on joint research activities is the way forward to
catapult INM in higher orbit. It is the responsibility
of bright young specialists to throw up wild ideas to
take forward the speciality in uncharted areas.
Seniors should look at them and support every
venture and be accountable if there is inefficiency or
stagnancy in INM.
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