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Editorial
TOWARDS WORLD CLASS DECOMPRESSION SERVICES

Surg Capt VSSR Ryali', Surg Capt George Verghese*

Key Words :  Decompression medic ine,  India,  Decompression chambers,  Div ing medic ine
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INTRODUCTION

fhe Marine Medical Society celebrated its silver
I jubilee annual conference from 24 to 25 Ocl 2009,

the details of which are covered in society news and
society snapshots, both new introductions from this
issue onwards. The current special issue of the
joumal commemorates the silverjubilee of the society
by publishing innovative research in Naval medicine,
be it in converting Survey ships into Hospital ships
or using adult respirators in paediatric practice in
remote hospitals. As the Indian Navy expands its
blue water status, its divers will be called upon to
dive in the deep oceans, under the ice shelves and
varied continental locations at trying altitudes. India
has been recording a consistently high industrial
growth over the last decade which not only promises
good post retirement opportunities for naval divers,
but also portends increasing number of untrained
and poorly trained divers working in a poorly
regulated and unorganized environment at difficult
geographical locales. Bhutani et al in their case
report on decompression sickness at high altitude
which appears in this issue demonstrate the risk of
poor ly  t ra ined d ivers operat ing in  d i f f icu l t
geographical terrains [1. In addition, as Incredible
India becomes a bigger tourist destination, there
will be the inevitable and increasing number of
recreational diving destinations geographically
spread all over the country. Celene B in her personal
vignette, a new introduction from this issue onwards
brings out the travails of tourists in attractive and
remote diving destinations of this country [2].

Currently there are a handful of decompressron
chambers available in the maior naval bases to

provide emergency medicai relief for a diving incident
involving Naval divers only. A few decompression
chambers available in the corporate hospitals in the
metros are run on a commercial basis and out of
financial reach of even rich tourists. Comprehensive
and universal relief to a diving accident victim is a
distant call in this country for the time being. We
will attempt to review the existing facilities for diving
accidents in the country in general and the lndran
Armed Forces in particular, evaluate the best centres
across the globe, review regulations for the diving
profession in the country and look upon prudent
investment options to provide for not just world
class but world beating decompression services in
India.

DIVINGACCIDENT RELIEF IN INDIAAND
ABROAD

Currently there are approximately a score of
Undersea medical specialists in the Indian Navy who
work around a handful of hyperbaric chambers of
various sizes available at Mumbai. Visakhapatnam
and Kochi. Among these, two chambers at Mumbai
(Fig. I ) operate from within the premises of a large
ter t iary care hospi ta l  wi th super specia l is ts  in
neu ro logy ,  ca rd io logy  and  vascu la r  and
reconstructive surgery available round the clock.
The Indian Air Force has a decompression facility at
Bangalore and the Indian Army is equipped with
hyperbaric equipment at the High Altitude Medical
Research Centre (HAMRC) at Leh. Besides these a
f'ew corporate hospitals in metros have hyperbaric
chambers manned by undersea medical specialists
retired from the Navy.

The Diving Medical Centre at Phuket, which
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Fig. I : Hyperbaric chamber at School of Undersea
Medicine at INHS Asvini, Mumbai with two
sitting patients and one lying patient undergoing
hyperbaric oxygen therapy along with the medical
assistant.

claims to be the best in Thailand [3] is a joint
operation between the Bangkok Hospital and the
Badalveda Diving Medicine Centre (BDMC). The
aim of this centre is to provide a comprehensive
health service for divers in Phuket, Krabi, Phang
Nga and the surrounding regions. The services
provided by this centre as listed on their website are
as follows.

24hour,7 days a week emergency room and re
compression chamber

24 hourAmbulance service that covers Phuket.
Krabi, Phang Nga, Koh Lak and Ranong

Emergency phone number and radio frequency

Air evacuation service (in conjunction with
Royal Thai Navy)

Multi language assistance - English, German,
Russian,  Japanese,  French,  I ta l ian and
Scandinavian languages

Intensive ward - Private rooms where patients
can stay for observation and ongoing treatment.

MRI, X-ray and CT imaging

Rehabilitation and physical therapy centre

In India, the standard of training of doctors
undertaking examination of divers and involved in
treatment of diving-related illnesses varies. In the
Indian Navy s ince 1979,  doctors underwent
postgraduate training for 02 years in Marine

Jour Marine Medical Society, 2009, VoL ll, No.2

Medicine at the Institute of Naval Medicine. after
which they were awarded a Diploma in Marine
Medicine (DMM) recognized by the Maharashtra
University of Health Sciences (MUHS), the only such
course available in India. This course is yet to be
recognized by the Medical Council of India (MCI).
Commercia l  d iv ing establ ishments employ
physic ians assessed by the Div ing Medical
Advisory Committee (DMAC). TheDMAC assesses
and recommends two courses formulated by a joint
committee of the European Committee (EDTC).

Qualifying courses for examining medical doctor for
professional divers involves a Course duration of
25 lecture hours and 3 practical hours over one week.
A Diving emergency medical doctor fit to go under
pressure undergoes the earlier course followed by
30 lecture hours and l0 practical hours over two
weeks. Since 2000, the American Board of Emergency
Medicine (ABEM) has been offering subspecialty
certification in Undersea and Hyperbaric Medicine
to diplomats of their Board.

Military diving in India involves stringent fitness
standards, qualified personnel and availability of
specialists trained to handle diving emergencies
either on site or close by for consultation. For
commercial diving operations appropriate medical
equipment for treatment of diving related disorders
are normally made available but medical cover on
site by qualified doctors is not always available.
Recreational diving in India is largely unregulated
and takes place in remote locations that do not
always have the necessary infrastructure for
management of diving emergencies. Further, the
nearest hospital may not be staffed with doctors
trained to appreciate the gravity of a diving
disease [2].

TTIEWAYAIIEAD

Like all systems Indian, the diving accident relief
services in the Indian Navy despite being robust,
lack good packaging and finish which can be
attained with l itt le cost. The decompression
chambers at the Undersea Medicine Department of
Naval Hospital Asvini, Mumbai provide 24X7
emergency room, MT ambulance, air evacuation in
conjunction with Naval Air station Shikra, the latest
MRI and CT, physiotherapy and intensive inpatient
care of international standards. What could be addeC
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at little cost are a suitable website informing these
services along with emergency telephone numbers,
an emergency radio frequency and multi language
assistance.  The decompression chambers at
Submarine school Satavahana and the Diving
School can be operationally integrated with Naval
Hospital Kalyani and Naval Air station Dega at
Visakhapatnam and Naval Hospital Sanjivani and
Naval Air station Garuda at Kochi respectively to
provide matching services.

What India lacks is world class road, sea and air
evacuation systems where investment is urgently
required. The Defence Research and Development
Organization (DRDO) has designed a portable
hyperbaric tent and sleeping bag which can be
mounted on an ambulance or  hel icopter .
Alternatively, a light hyperbaric stretcher available
on the open market [4] could be bought with
minimum expenditure. Verma RCs experience in the
conversion of operational helicopters of the Indian
Navy into air ambulance mode [5] could be utilized
in mounting portable hyperbaric stretchers onto
helicopters in the Indian Armed Forces. Larger diving
ventures are well served by vehicle mounted multi
place chambers which can be designed by DIPAS
(Fig. 2) as done earlier [6] or picked up from rhe
open market [7].

The Medical Council of India. the Maharashtra
University of Health Sciences and the Institute of
Naval Medicine are best suited to provide guidelines
for short and long courses for diving and emergency
physicians in India. Indian Navy is best equipped
to advise the Government of India on suitable
legislation to regulate commercial and recreational
diving in India. There may be resistance from tour
operators, diving corporations and even the Ministry
of Finance on over regulation but what needs to be
driven home is that safe and well regulated diving
operations lay foundation to robust and attractive
investment in ancillary manufacturing units for
decompression chambers and medical services
involving trained diving medical personal. Currently
there are no directories of Diving physicians, their
addresses and telephone numbers in India. The
directory of diving physicians of UK available at

Fig. 2 : Hyperbaric chamber at Mumbai manufactured

by  D IPAS  w i t h  a  wa l k  i n  f ac i l i t y  f o r
unencumbered entrance of standing patients

their website [8] needs emulation for improving

diving accident care among civil and recreational

divers.
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Original Article

PRIMARY ANGIOPLASTY IN ACUTE MYOCARDIAL INFARCTION
AT INHS ASVINI

Surg Capt Ravi Kalra VSM---, Col Naveen Aggarwal--, Dr Pranab Saikia-

ABSTRACT

Backg round  :  T i l l  r ecen t l y  t h rombo l ys i s  was  t he  s tanda rd  o f  ca re  f o r  managemen t  o f  acu te  ST  e l eva t i on
myocardia l  infarct ion (STEMI).  However,  today,  pr imary angioplasty in acute myocardia l  infarct ion (PAMI) is  a
super ior  modal i ty  of  t reatment where faci l i t ies and an exper ienced intervent ional  cardio logy team exist ,  There
is no study avai lable f rom a serv ice hospi ta l  so far  on pr imary angioplasty for  STEMI.

Mater ia l  and Method :  25 pat ients wi th STEMI who were t reated at  INHS Asvin i  wi th Pr imary PCI (PAMI) f rom

Jan 2008 to March 2009 were analysed.

Resul ts :  Of  these 487o pat ients had pre-exist ing Type 2 diabetes mel l i tus,  and 36Vo pat ients were hypertensive.
307o pat ients presented in Ki l l ip  Class 3 or  4.  24 pat ients underwent successful  PAMI (96%ol.  The dist r ibut ion of
vessels involved was LAD in 647o, Cx in 407o and RCA in 44Vo.209o pat ients had t r ip le vessel  d isease (TVD).  2
pat ients d ied af ter  the procedure (087o).  The door- to-bal loon t ime was less than 30 min in a l l  cases,  wi th a mean
o f  18  m inu tes .

Conclusion :  PAMI is  possib le at  a serv ice hospi ta l  wi th appropr iate faci l i t ies,  and provides good resul ts.

Key Words :  Pr imary angioplasty,  Acute myocardia l  infarct ion,  STEMI,  Asvin i
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INTRODUCTION

I cute ST elevation myocardial infarction (STEMI)
.6,is a leading cause of death and typically occurs
when disruption of an atherosclerotic plaque that
was previously not occlusive results in thrombotic
occlusion of the coronary artery []. This causes
ischemia of the myocardium, which, if persistent,
leads to transmural or ST elevation myocardial inf-
arction. If the blood supply is restored in time,
myocardial salvage is possible. Since morbidity and
mortality are directly related to the size of infarct, it
is imperative to use the best and fastest rneans of
reperfusion - mechanical and/or pharmacological.
According to the National Registry for Myocardial
Infarction (NRMI), the rate of in-hospital mortality
was 5.7Vo among those receiving reperfusion thera-
pies, as compared with 14.84lo among those who were
eligible tbr but did not receive such therapy [2].
These fieures illustrate the need to extend the ben-

efit of early revascularization to the 60-65Vo patients
who make it to a hospital - the rest having died
before reaching one. Fibrinolytic therapy is the most
widely used means of reperfusion employed for more
than two decades. In pooled analysis from 9 trials,
fibrinolytic therapy reduced early mortality Io9.6Ea,
as compared to l l.sEo among those who did not
receive fibrinolytic therapy [3]. However, fibrinolytic
therapy has several l imitations. First among these is
the fact that up Io 2lVo of patients are ineligible for
fibrinolysis due to contraindications [4]. Second, in
about l57o of patients, f ibrinolysis fails [5]. Third,
the TIMI III flow rates are in the range of only 50-
607o. Lastly, about a quarter of patients who have
received only thrombolysis have re-occlusion of the
culprit artery 3 months down the line [6]. Primary
percutaneous intervention (PAMI) with bare metal
or drug eluting stents is superior to fibrinolysis rn
al l  these respects l7-151.

" 'Senior  Advisor (Medic ine & Cardio logy),  
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MATERIALANDMETHODS

A retrospective analysis was carried out of 25
patients with acute ST elevation MI (STEMI)
admitted between January 2008 and March 2009 to
INHS Asvini and rnanaged with primary PCI. Primary
PCI was done for all cases of STEMI admitted to
hospital within I 2 hours of onset ofchest pain. Base
line information and laboratory data collected
included age, sex, history ofdiabetes, hypertension
and smoking and fasting blood glucose, serum
creat in ine,  b lood urea,  serum cholestero l ,
triglyceride, low density lipoprotein, high density

TABLE I
Primary coronary intervent ion at  INHS Asvin i
( n=25 )

Variables Percentages

l ipoprote in,  peak creat in ine k inase,  and lef t
ventricular ejection fraction by echocardiography
(Tables I & 2). Door to balloon times were recorded.
All patients received standard adjuvant treatment,
including Gp IIbIIIa inhibitors. Use of intra-aortic
balloon pump was as dictated by clinical indication.
Pat ients wi th Non-ST Elevat ion Myocardia l
In farct ion (NSTEMI) /Unstable Angina were
excluded from this study.

RESULTS

There were 25 patients in the study. Mean age
was 56.8 years. There were24 males (967o) and one
female (67o). Nine patients were hypertensive (367o),
l2 had diabetes mellitus (48Va\ and 5 both diabetes
and hypertension (207o). Four patients had inferior
wall involvement('l6%o),1 I anterior wall (44Vo) and
3 anterior lateral wall involvement (12Vo\. Vessels
involved were RCA in 10 (40Vo), LAD in 15 (60Vo)
and Cx in 9 (36Vo). Five patients had triple vessel
(2OVo) and 6 had double vessel disease (24Vo).
Abciximab was given to all patients. Mean door to
balloon time was l8 minutes, with a range from l5 to
30 minutes. Six patients were in Killip class IV. PTCA
was unsuccessful in I patient (4Vo).IABP was used
in 4 patients (16Vo), all of whom were in Kil l ip class
IVffable l).

DISCUSSION

All cases of acute STEMI since 0l Jan 2008 were

TABLE 2
Mean laboratory parameters,  and durat ion of

hospi ta l  s tay af ter  PCI for  Acute myocardia l

infarct ion (n=25)

Variable Mean

Age (years)

< 50 years

> 50 years

Sex

Male

Fema le

Diabetes

Hypertension

Both diabetes and hypertension

Smoking

Area of  involvement

Infer ior  wal l

Anter ior  wal l

Anterior lateral wall

Lateral wall

Inferior lateral wall

Angiographic study

RCA disease

LAD disease

Cx Disease

Left main disease

Double vessel  involvement

Tr ip le vessel  involvement

Killip Class IV

Mortal i ty  in Ki l l ip  Class lV

IABP support

Success rate

Failure rate

Overal l  morta l i ty  rate

Use of  Stent(s)

36Vo

64Va

967o

04o/o

48o/o

36Vc

20o/o

52Vo

l6Vo

44Vo

l2Vo

l0Vo

l0o/o

407o

600k

369o

007o

24Vo

207o

24Vo

33Vo

l6Vo

967a

04Vo

08o/o

969c

10 ,800 / cumm

1.4  mg /d l

48  IU / I

196 mg/dl

1 8 0 . 5 1  m g / d l

I  13 .98  mg /d l

I  15 .69  mg /d l

43.06 mg/dl

42Vo

l 8  m i n

5 .  I  days
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treated with Primary PCI in our hospital with excellent
success rate (967o). Our patient's ages range form
38 years to 85 years with multiple co morbidities.

Door-to-balloon time was only l8 minutes. This
is because in Asvini, it is possible to activate the
cath lab off working hours within a few minutes as
the entire staff is located within a kilometer of the
hosp i t a l  and  a re  equ ipped  w i th  t e l ephones .
Residents in Medicine are available in the hospital
and,  once sensi t ized to the need for  speedy
activation of cath lab, take direct action to intimate
the cardiologist without going through the physician
on call. The paramedical staffofthe cath lab are now
well trained because of the large volume they handle
routinely. Since no financial decision has to be taken
by the patient, there is no delay on that account
also.

All the deaths took place among patients in Killip
class IV. Both patients who died, were on IABP, but
succumbed to pump failure. Overall mortality as well
mortality among patients in cardiogenic shock
compares favorably with world averages, probably
because of the very short door to balloon time.
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SCHOOL EYE HEALTH IN A SMALL NAVAL STATION

Lt Col Avinash Mishra-, Surg CaptAshok Bhagra VSM*

ABSTRACT

Introduction : School children are a target group for early detection of eye diseases and prevention of blindness.
A school  eye heal th programme must inc lude a complete eye examinat ion,  teacher or ientat ion as wel l  as
heal th educat ion of  chi ldren.

Materials and Methods : School children from 05 schools at Naval station, Chilka with ages ranging from 4 to
16 years were screened. Visual  acui ty was determined wi th the Snel len 's chart  and colour v is ion defects wi th
the Ishihara 's pseudoisochromat ic p lates.  Teacher or ientat ion was accompl ished, by demonstrat ing the s igns
and symptoms of  Trachoma, Xerophthalmia,  and refract ive errors.  Heal th Educat ion of  teachers and chi ldren
deal t  wi th prevent ion of  common eye diseases,  c lassroom i l luminat ion and ro le of  nutr i t ion for  good v is ion.

Resul ts :  A tota l  of  1210 chi ldren were studies.  Refract ive errors 182 (15,04Vo),  conjunct iv i t is  39 {3.22Vo),
b lephar i t is  30 (2.47Vo),  colour v is ion defects 25 (2.06Vo\,  squint  14 ( l . lS%o\,  ptosis 7 (0.587o),  corneal  opaci t ies 9
(0.7AVo) and congeni ta l  eye diseases l0 (0.82Vo) were the causes of  ocular  morbid i ty .

Conclusion : An ounce of prevention is worth a pound of cure and it should be the aim of all blindness control
programmes.

Key Words : School, Eye health, Naval station, Chilka
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INTRODUCTION

Qchool children are a target group for early detec
Ution of eye diseases and prevention of blind-
ness. 307o oflndia's blind lose their sight before the
age of 20 years and many of them are below five
when they become blind, so the importance of early
detection and treatment of ocular diseases and
visual impairment in young children becomes most
important []. Vision problems affect one in 20
preschoolers and one in four school age children.
During a child's first 12 years, 80 percent of all leam-
ing comes through vision, yet most children do not
have a comprehensive eye examination prior to start-
ing school. Majority of students identif ied as
problem learners have undetected vision problems.
Eye health for school children, is not just about
vision screening. A total approach in a school eye
health programme must include a complete eye ex-
amination. teacher orientation as well as health
education of children.

MATERIALSANDMETHODS

School children from 05 schools at Naval station,
Chilka with ages ranging from 4 to 16 years were
screened. Each child underwent a torch l ight
examination of the eye and adnexa (Fig. l). Visual
acuity was determined separately for each eye with

Fig.2

il
t
Fig .3

Fig. I : Naked eye examination

'Classified 
Spl (Ophthal) Military Hospital, Dehradun; *Commanding Officer INHS Patanjali, Karwar.
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the Snellen's chart at standard distance (Fig. 2). A
visual acuity of 6/9 was considered normal for
children upto 6 years of age and in those above this
age acuity of 6/9 in any one eye was taken as a sign
of visual impairment. Colour vision defects were
tested with the Ishihara's pseudoisochromatic plates
in day light. Children below 6 years age were asked
to trace lines on the plates rather than identify
numerals.

All children with visual impairment were followed
up for treatment at the Eye Department, INHS
Nivarini. The children with refractive erors were
provided with free spectacles through the District
medical authorities under the National Control and
Prevention of Blindness among school children.

Teacher orientation was accomplished by
demonstrat ing the s igns and symptoms of

Fig.3: Health education lecture in progress at KV
School, Chilka

Jour Maine Medical Society,2009, Vol. 11, No.2

Trachoma, Xerophthalmia, and refractive errors.
Vision testing with Snellen's chart, the concept of
prevention of eye injuries and first aid emergency
care for eye injuries was taught to them. Health
Education of teachers and children dealt with
prevention of common eye diseases, classroom
illumination and role of nutrition in maintenance of
good vision (Fig. 3).

Common eye related problems in children are
given in Table 1. Table 2 shows the signs and
symptoms that the parents & teachers should be
aware of and which require the referral of the child
to an eye center.

RESULTS

A total of 1210 children (Table 3) were studies
out of which 7 50 (617o) were males and 460 (39Vo)
were females. The prevalence of ocular morbidity
and was (40.33Vo) (Table 4). Refractive errors 182
(15.04Vo), conjunctivitis 39 (3.22Vo), blepharitis 30
(2.47%o),colour vision defects 25 (2.06Vo), squint 14
(l.l57o), ptosis 7 (0.58%), comeal opacities9 (0.74Vo)
and congenital eye diseases l0 (0.827o) were the
common causes of ocular morbiditv.

DISCUSSION

Diminished visual acuity due to refractive errors
detected early in life can prevent the social and
intellectual underdevelopment of the child and
prevent the eye from becoming amblyopic I I ]. Ocular
morbidity in this study is higher than a study
conducted in Delhi [2] and another one conducted
in Shirnla [3] where the prevalence of ocular morbidity
was 34.O4Vo and 3l.6Vo respectively. However, a
higher prevalence has been reported from states like

TABLE I

S. No. Common eye related problems in children

l .

2 .
3 .
4 .

) .
6 .
7 .

Refractive errors

Trachoma

Squint

Vitamin A deficiency

Ocular injuries

Conjunct iv i t is

Less common : congenital cataract, glaucoma,

cornea/opt ic  nerve/ret ina disease
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TABLE 2

S. No Symptoms requiring ref'erral to an eye spl

2 .

-3.

4 .

5 .

o .

7 .

Wander ing eye or  the eyes which don' t  look

s  t r a i  gh t .

Cloudiness,  e i ther in the f ront  of  the eye
(cornea) or  ins ide the eye.

Excessive watering or discharge from eyes

A red eye or one that a child is constantly

rubbing.

A droopy eyelid that may be interf'ering with

sight

Holding or tilting his or her head to one side to

see objects.

Squint ing or  making a s l i t  of  eyes to see

Haryana [4] as well as Rajasthan [5] where it was
58.8Vo and 71.77o respectively. In our study the
prevalence of defective vision was found to be the
most frequent problem in 182 ( 15.047o). It was also
more among the males with the highest percentage
among the 4 to 6 years age group. This finding was
similar to the studies done earlier [5-8]. However
internationally, lower prevalence of refractive errors
(2.7-5.8Vo) has been reported among children of age
5- l5 years from Africa, Finland, Chile and Nepal as
compared to the present study t9,l0l.

The WHO clinical staging for trachoma and
xerophthalamia was used I I,l2] and trachoma was
present in 6l (5.O4Vo) of the screened children. The
present figures are lower than those ofearlier studies

[5,13,14]. This is probably due to improvement in
ocular  hygiene,  bet ter  educat ion and bet ter
availability of health services. Vitamin A deficiency
was found in 9 | (7 .52Vo\ children. Earlier studies from
Rajasthan and Kolkata too reported similar findings

TABLE 3

To ta l 488  (40 .33c lo )

(5.4-9 Vo) respectively [5, I 5 ] Conjunctival xerosis with
bitot spots and night blindness showed the highest
prevalence in the population screened. It is thus
suggested that  b i to t  spots and n ight  b l indness
should be made a mandatory screening criteria for
Vitamin A deficiency in all school general health
check-ups.

In our study conjunctivitis was detected in 39
(3.22Vo). Studies carried out in other parts of the
country revealed a prevalence ofconjunctivitis from
(3Vo-17 .5Vo) [4,5,15,l6]. The other causes of ocular
morbidity were blepharitis30 (2.477o), chalazion 13
(l%o),stye7 (0.5Vo),corneal opacity 9 (0.67o), ptosis
7 (0.5Vo) and congenital eye disorders I 0 (0.827o) of
school children.

Our study revealed the prevalence of squint in
14 (1.l5%o). This is lower than the studies carried out
earlier by Pratap et al [6] and Gupta et al [3] who

TABLE 4

No. of  chi ldren
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prevelance
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1984: 2

Ocular  morbi ty

l . Rel ' ract ive error

T rac  homa

Vitamin A def ic iency

Con junc t i v i t i s

B lepha r i t i s

Colour v is ion def-ects

Cha laz i on

Stye

Corneal  opaci ty

P tos i  s

Congenital disorders

Squint

182  (15 .047o ' t

6 l  (5.04o/o)

9 |  (1 .52o/o)

39  (3 .22oh )

30 (2.4 '7c/c)

25  \ 2 .06Vc )

1 3  ( l . 0 7 V o l

7  ( 0 .580h )

9  (0 .74ch )
'7 (0.580/c\

l 0  ( 0 .82c l c  )

l 4  ( 1  . t 5 % )

S.

N o .

Date Loca t i on Number of  pat ients

Male Female Total

l .

2 .

3 .

4 .

5 .

l 3 l

2 2 2

I  l 0

l 3 l

l ) t )

7 l

142

8 l

7 0

9 6

202

3 6 4

t 9 l

201

2 5 2

06-09 August 08

l7 -20  August  08

22-25 October 08

09-12 November  08

23-27 November 08

Nehru Seva Sangh, Banpur

SOS Village, Bhubneshwar

Naval KG School, Chilka

Chattarpur Chi ldren School

Barkul Children School
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chi ldren

reported prevelance of 2.8Vo and2.5Vo respectively.
However, studies done abroad have revealed a lower
prevelance of squint (0.5 7o) l9l.

A low prevalence of congenital eye disorders 1 0
(0.82) in our study is similar to other studies from
India [4,12]. Colour vision defects were found in 25
(2.06Vo) which were comparible to a study conducted
in Rajasthan [5].

CONCLUSION

An ounce of prevention is worth a pound of cure
shou ld  be  the  a im  o f  a l l  b l i ndness  con t ro l
programmes. A sad aspect in the natural history of
blinding diseases is that people tend to ignore their
symptoms until it is too late. In the case of school
children it is therefore important that the teachers
and parents are able to recognize changes in
behavior or appearance ofa child (Table 2), and thus
refer the child to the nearest ophthalmologist.
Teacher orientation programmes should be held to
teach them about  the cause,  prevent ion and
treatment  of  ref ract ive errors,  xerophth lmia,
trachoma, good classroom illumination and visual
acuity screening by Snellen's charts. All green and
yellow vegetables, and red fruits are rich sources of
Vitamin A and carotenoids. Children should be
encouraged to supplement their diet with these.
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Original Article

STRESS COPING STRATEGIES IN MILITARY PILOTS

Surg Lt Cdr PDAyengar", CS George..

ABSTRACT

Introduct ion :  The present study was carr ied out  to study stress coping methods in medical ly  f i t  and unf i t
m i l i t a r y  p i l o t s .

Mater ia l  and Methods :  6 l  male pi lots f rom al l  the four serv ices,  inc luding the Indian Coast  Guard,  wi th in the
age range of  20-40 years const i tuted the study sample.  The subjects were div ided into medical ly  f i t  (n:31) who
were in act ive f ly ing and medical ly  unf i t  (n:30) who were not  f ly ing due to medical  reasons.  Al l  the subjects
were given NIMHANS, Bangalore stress coping checkl is t .  The data was analyzed using Student 's  ' t '  test .

Resul ts :  On the stress coping indices the pi lots were found to be s igni f icant ly  lower on the dist ract ion (P),
d ist ract ion (N),  denial /b lame, and re l ig ion/ fa i th and higher on the problem solv ing,  acceptance/redef in i t ion
and socia l  support  scales.  The di f ferences of  the means between the two groups in the stress coping var iables
showed a s igni f icant  d i f ference in the Problem and Emot ion focused (socia l  support)  var iable of  the stress
coping method with lower mean in the medically fit group (3.64 t 1.5) than in medically unfit group (4.36 t 1.09)
( ' t 'va lue = -2.10,  p < 0.04).

Conclusion :  The importance of  th is is  d iscussed wi th regards to f l ight  safety.

Key Words :  Stress,  coping,  mi l i tary,  p i lots
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INTRODUCTION

Qress is the nonspecific response of the body to
U any demand made upon it I I ] . Stresors are those
that make the demands. Aviation psychologists have
identif ied three types of human stress, physical,
cognitive and affective [2]. Coping refers to the
things that people do to avoid being harmed by
stress. Raymond and Moser [3] predicted that pilots
externalize their feelings, act out, or blame others for
their misfortunes. "Acting out" is a typical reaction
for the aggressive and non introspective individual
who is not coping well with life stress [4]. The aviator
at risk may demonstrate "warning signs" such as
defensiveness,  arrogance,  host i l i ty ,  f inancia l
irresponsibility, excesses in routine habits, fatigue,
deteriorating pilot performance, or increased risk
taking. It is necessary to recognize these warning
signs at the earliest so as to prevent mishaps from
happening. This study highlights the stress coping
strategies of the Indian military pilots and their

importance to flight safety.

MATERIAL ANDMETHODS

6l male pilots in the age group of 20-40 years
participated in the study. The pilots were divided
into two groups, one group (n:31) consisted of pilots
who were in active flying with full or restricted flying
category and the other group (n:30) were pilots who
were not flying and in total ground category. The
sample was homogenous, collected from the MEC
of the IAM, IAF and from pilots who came for the
DISO course in the Department of Acceleration and
Vestibular Physiology. Pilots who had a psychiatric
illness were excluded from the study. Pilots were
subjected to psychological testing at the Dept of
Aviation Psychology on a single day after taking
their willingness to participate in the study.

Stress Coping Checklist was developed by the
Department of Mental Health and Social Psychology
of NIMHANS Bangalore to find out how people

'Graded 
Specialist Aerospace Medicine, INS Hansa, Goa. 

--Scientist 'F' Professor and HOD, Department of Aviation Psychology,
Inst i tute of  Aerospace Medic ine,  Bangalore -  560017.
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deal with difficult situations. The checklist consists
of 7 subscales which have been developed and
validated on a normal, Indian, adult, community
sample. There are 5 Emotion focused scales viz
distraction (positive) methods, distraction (negative)

methods, acceptance/redefi nition, religion/faith and
deniaVblame and the Social support scale, which is
acombination of both problem and emotion focused
coping methods. The inventory consists of 70
statements that are to be answered with a "Yes" or
"No" response and no questions is to be left
unanswered. The test takes about 20-25 minutes.
The score for each subscale is the sum total of yes

responses (scored as 1) on that subscale. The test-
retest reliability is 0.74 and the internal consistency
(alpha) ranges from 0.75 to 0.85 indicating adequate
reliability.

The scales and the item numbers are as follows:

Problem focused:

Problem solving (10) items

Emotion focused:

t -

s H r n  I  I  
t H t m

rte;
!4il ttrF
ap&t16

30
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Fig. I : Comparison of stress coping in medically fit and
unfit groups.

Distraction (Positive - 14 items)

Distraction (Negative - 9 items)

Acceptance/Redefinition (1 1 items)

Religion/Faith (9 items)

DeniaVBlame(II items)

Problem and Emotion focused

Social support (6 items)

RESULTS

The group data showed the pilots to be

TABLE 1

Differences between medically fit and unfit groups on the variables of stress coping factors

Variables Group ' t ' v a l ue SignificanceN Mean SD

Problem solving

Combined

Distraction (P)

Combined

Distraction (N)

Combined

Acceptance

Combined

Denial/Blame

Combined

Religion

Combined

Social support

Combined

1=Medically Fit

2=Medically Unfit

I  and2

I

2

I  and2

1

z

I  and2

I

2

1 and2

I

z

I  and2

I

z

1 and2

I

z

I  and2

3 l
3 0
6 1
3 l
3 0

6 1
3 l
3 0

6 l
3 l
3 0

6 1
3 l
3 0

6 1
3 1
3 0

6 l
3 1
3 0

6 l

7 .00
6.96
6 . 9 8
6.6' l
6 .96

6 . 8 1
1 . 0 6
l . l 3

1 . 0 9
6 . 5  8
6 . 6 6

6.62
2 . 8 3
J . Z J

3 .03
2.00
2 . r 3
2.06
3 .64
4 .36
4.00

. 9 6
I  . 3 5
l . l 6
2 . 8 6
2 . 5 2

2 . 6 8
1 . 0 3
1 . 2 7

1 . 1 5
2 . r 7
1 . 7 2

1 . 9 5
t . 5 7
1 . 6 3

l . 6 0
1 . 4 8
I  . 8 5

r . 6 6
1 . 5 3
1 . 0 9

1 . 3 7

- . t 7

- .96

- . 3  I

- 2 . 1

. J +

. 9 1

.67

8 1

. 8 6

.04

Jour Marine Medical Society, 2009, Vol. 11, No.2 69



Original Article

STRESS COPING STRATEGIES IN MILITARY PILOTS

Surg Lt Cdr PD Ayengar., CS George--

ABSTRACT

I n t r oduc t i on  :  The  p resen t  s t udy  was  ca r r i ed  ou t  t o  s t udy  s t r ess  cop ing  me thods  i n  med i ca l l y  f i t  and  un f i t
m i l i t a r y  p i l o t s .

Mater ia l  and Methods :  6 l  male pi lots f rom al l  the four serv ices,  inc luding the Indian Coast  Guard,  wi th in the
age range of  20-40 years const i tuted the study sample.  The subjects were div ided into medical ly  f i t  (n:31) who
were in act ive f ly ing and medical ly  unf i t  (n:30) who were not  f ly ing due to medical  reasons.  Al l  the subjects
were given NIMHANS, Bangalore stress coping checkl is t .  The data was analyzed using Student 's  , t '  test .

Resu l t s :  On  t he  s t r ess  cop ing  i nd i ces  t he  p i l o t s  we re  f ound  t o  be  s i gn i f i can t l y  l owe r  on  t he  d i s t r ac t i on  (P ) ,
d i s t r ac t i on  (N ) '  den ia l / b l ame ,  and  re l i g i on / f a i t h  and  h i ghe r  on  t he  p rob lem so l v i ng ,  accep tance / rede f i n i t i on
and socia l  support  scales.  The di f ferences of  the means between the two groups in the stress coping var iables
showed  a  s i gn i f i can t  d i f f e rence  i n  t he  P rob lem and  Emo t i on  f ocused  ( soc ia l  suppo r t )  va r i ab le  o f  t he  s t r ess
coping method wi th lower mean in the medical ly  f i t  group (3.64 r  1.5)  than in medical ly  unf i t  group (4.36 r  1.09)
( ' t ' va l ue  =  - 2 .10 ,  p  <  0 .04 ) .

Conclusion :  The importance of  th is is  d iscussed wi th regards to f l ight  safety.

Key Words :  Stress,  coping,  mi l i tary,  p i lots
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INTRODUCTION

Qress is the nonspecific response of the body to
Uany demand made upon it I I ]. Stresors are those
that make the demands. Aviation psychologists have
identif ied three types of human stress, physical,
cognitive and affective [2]. Coping refers to rhe
things that people do to avoid being harmed by
stress. Raymond and Moser [3] predicted that pilots
externalize their feelings, act out, or blame others for
their misfortunes. "Acting out" is a typical reaction
for the aggressive and non introspective individual
who is not coping well with life stress [4]. The aviator
at risk may demonstrate "warning signs" such as
defensiveness,  arrogance,  host i l i ty ,  f inancia l
irresponsibility, excesses in routine habits, fatigue,
deteriorating pilot performance, or increased risk
taking. It is necessary to recognize these warning
signs at the earliest so as to prevent mishaps from
happening. This study highlights the stress coping
strategies of the Indian military pilots and their

importance to flight safety.

MATERIAL ANDMETHODS

6l male pilots in the age group of 20-40 years
participated in the study. The pilots were divided
into two groups, one group (n:31) consisted of pilots
who were in active flying with full or restricted flying
category and the other group (n:30) were pilots who
were not flying and in total ground category. The
sample was homogenous, collected from the MEC
of the IAM, IAF and from pilots who came for the
DISO course in the Department of Acceleration and
Vestibular Physiology. Pilots who had a psychiatric
illness were excluded from the study. Pilots were
subjected to psychological testing at the Dept of
Aviation Psychology on a single day after taking
their willingness to participate in the study.

Stress Coping Checklist was developed by the
Department of Mental Health and Social Psychology
of NIMHANS Bangalore to find out how people

"Graded Specialist Aerospace Medicine, INS Hansa, Goa. 
'-Scientist 'F' Prof'essor and HOD, Department of Aviation Psychology

Inst i tute of  Aerospace Medic ine.  Bansalore -  560017.
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deal with difficult situations. The checklist consists
of 7 subscales which have been developed and
validated on a nonnal, Indian, adult, community
sample. There are 5 Emotion focused scales viz
distraction (positive) methods, distraction (negative)
methods, acceptance/redefinition, religion/faith and
deniaVblame and the Social support scale, which is
acombination of both problem and emotion focused
coping methods. The inventory consists of 70
statements that are to be answered with a "Yes" or
"No" response and no questions is to be left
unanswered. The test takes about 20-25 minutes.
The score for each subscale is the sum total of yes
responses (scored as l) on that subscale. The test-
retest reliability is 0.74 and the internal consistency
(alpha) ranges from 0.75 to 0.85 indicating adequate
reliability.

The scales and the item numbers are as follows:

Problem focused:
Problem solving (10) items

Emotion focused:
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TABLE 1

Differences between medically fit and unfit groups on the variables of stress coping factors

t ..h ttal-df*
?--a

Fig. I : Comparison of stress coping in medically fit and
unfit groups.

Distraction (Positive- 14 items)
Distraction (Negative - 9 items)

Acceptance/Redefinition ( 1 I items)
Religion/Faith (9 items)
DeniaUBlame(lI items)

Problem and Emotion focused
Social support (6 items)

RESULTS

The group data showed the pilots to be
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significantly lower on the distraction (P), distraction
(N), denial/blame, and religion/faith and higher on
the problem solving, acceptance/redefinition and
social support scales (Table l). Student's 't '  test
showed a significant difference in the Problem and
Emotion focused (social support) variable of the
stress coping method with a lower mean in the
medically f it group (3.64 tl.5) than in the medically
unfit group (4.36 x.1.09) ( 't '  value = -2.10,p < 0.04)
(Fig. l andTable l).

DISCUSSION

The combined mean scores of the stress coping
variables in the population showed the pilots to be
low on the distraction (N), denial/blame and religion/
faith subscales of the emotion variable and higher
on the problem focused strategy scale. This is in
line with the studies done by a previous author [6]
where it was found that pilots preferred problem
focused st ress coping st rategies in  or ient ing
themselves towards direct action to master stressful
situations. Also, the pilots were shown in the above
study to deemphasize emotion focused forms of
coping which is also found in the present study.

An Indian study [5] on normal versus neurotic
subjects, using the coping checklist revealed that
the normal group used a larger coping repertoire
with increased problem solving coping behavior and
decreased emotion focused coping behaviors. The
normal individuals also used the problem solving
approach in a direct attempt to understand and
resolve problems. Our pilot sample was no different
in their approach to problem solving in a focused
manner.

In this study, social support was significantly

higher in the medically unfit group. The pilots tend
to become st ressed out  when they are down
medically, as they tend to loose out opportunities in
flying career, promotion and appointments. The
pilots who were medically unfit required more social
support from near and dear ones when they are under
s t ress  and  th i s  i s  i n  consonance  w i th  o the r
studies [6,7]. Not being able to talk to friends,
colleagues, and to ones wife will result in impaired
stress coping [7]. The pilots who are medically unfit
will benefit from social support and can be given the
opportunity to avail psychological counseling so
that they return to the cockpit earlier.
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EFFECT OF OVERNIGHT FASTING ON CARDIAC OUTPUT

Col Ashok Sinha*, Surg CdrAK Pandey*, Col RL Gogna ( Retd )#, Col G Ganguly--

ABSTRACT

Background :  We have at tempted to val idate and compare di f ferent  modes of  Cardiac Output  (CO) moni tor ing
and evaluate changes in cardiac output  wi th overnight  fast ing.

Mater ia l  and Methods :  We studied 12 consecut ive cases by using the "CCO Combo"."  Pulmonary Artery (PA)

Catheter ,  the Arter ia l  Pressure based Cardiac Output  (APCO) methodology,  and Thermodi lut ion CO- TDCO
using Fick Pr incip le.

Results : The Students one tailed paired t test was applied to the mean values of CO and the t value obtained was
0.05.  The Coeff ic ient  of  Var iance was 0.04.

Conclusion :  We have regular ly  used the APCO, TDCO and CCO Combo. APCO is at t ract ive as i t  is  up and
running wi th in minutes and the l imi tat ion is  in the var iat ion at  low and high ranges of  BP,

Key Words :  Cardiac output ,  Moni tor ing,  Cardiac surgery.

INTRODUCTION

I n area which is interesting to techno-savvy
-dcardiac anaesthesiologist is cardiac output
measurement and monitoring. The aim is to get the
maximum information with the least invasive method.
Cost, invasive techniques, cumbersome equipment
and interference from artifacts have bugged CO
monitoring. We aim to validate and compare different
modes of CO monitoring and evaluate changes in
cardiac output with overnight fasting.

MATERIAL ANDMETHODS

We studied l2 patients scheduled for Coronary
artery bypass grafting (CABG), who required the
insertion pulmonary artary (PA) Catheters as per
our protocol. A radial artery cannula for APCO
monitoring was inserted on the eve of surgery and
the cardiovascular values were observed overnight.
The patients were randomly assigned to two groups,
one of whom was given I L of Ringers Lactate
solution (F Group) and the other received no fluid
and was kept fasting after dinner (N Group).

There have been various methods of cardiac
output monitoring all of which are based on the Fick's
principle. The Bolus Thermodilution technique
(TDCO) is the "Gold Standard" but unfortunately
requires a PA Catheter and is thus invasive. The
"CCO Combo" PA Catheter uses a heater element to
heat the blood intermittently and estimate the cardiac
output by thermodilution at short intervals, giving a
nearly continous reading of CO. In addition it also
measures the SvO, by a fibreoptic element. They are
used in combination with the Vigilance'"' monitor
(Edwards Lifesciences). A new technique of CO is
the APCO [], which estimates cardiac output and
various derived parameters from the arterial pressure
wave form by a mathematical derivation.

RESULTS

We validated the CCO Combo with Bolus CO
and fbund a very close correlation. Variations in
readings of CCO Combo occurred only if proximal
infusions were given in the central line and these
readings were discarded due to the indication by

-Senior 
Adviser, Anaesthesiology & Cardiothoracic Anaesthesiology, CH (WC). ,Former Senior Adviser in Anaesthesiology &

Head Department of Anaesthesiology, INHS Asvini. --Senior Adviser in Cardiothoracic & Vascular Surgery, MH. CTC, Pune.
'Classi f ied Special is t  in Anaesthesio logy,  INHS Karwar,  Patanja l i
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the shape of the thermodilution curve (Table l).

Due to the minimally invasive nature of theAPCO
device we could study the CO overnight and were
able to find a decline in CO of 2l .23Vo inthe F Group
and 10.68%o in the N Group. The Student's single
tailed t test returned a value of 0.05 (Fig. I ).

The patients studied had mean demographic
values as given below :

access to cardiovascular data with a simple radial/
femoral arterial cannulation. This is an excellent
technique as if does not require anything other than
the special sensor, the FlowTrac'" and the Vigeleo'"'
moni tor  and is  min imal ly  invasive.

The question is does it work. We took "Snap
Shot" measurements at different t imes, before
bypass and after bypass of 3 methods of cardiac
output -APCO, CCO and Bolus and found less than
707o variation in the 3 methods. This was seen only
in the range of systolic blood pressure (BP) of 100
mm Hg to 140 mm Hg. Outside this range APCO
failed to correlate with the other two techniques,
CCO & TDCO. Zimmermann et al have shown that
there is significant variability but have not correlated
that variability to particular ranges of BP [2]. The
latter two techniques continued to correlate with
each other at all values of BP. At lower BPs APCO
gave results which were about 257o lower and at
higher BPs than the given range the values were
about 50- l50Vo higher. We would still recommend
the APCO for its simplicity but would require
validation for BPs outside the range and possibly a
correction factor. However, in the present study this
variability of CO with BP is not relevant as all patient
had BP within the normal range. Whether this decline
of CO with fasting and the impact of the IV fluid
infusion would translate into differences in outcome
remains to be studied (Fig. I ).

Limitations of the FloTrac'"/Vigileo'"' system
include possible inaccuracy in the setting of arterial
wave artifacts, arterial catheter tubing, aortic
regurgitation, and use of an intra-aortic balloon
pump. The FloTrac''' sensor also is currently not
validated or labeled for paediatric use. APCO has
been used to monitor CO in patients undergoing
OPCAB surgery and the results reported by Yatin
Mehta et al are encouraging [3]. This concordance
of data of CO & SvO, is an excellent index for
transfusion requirements and we transfuse provided
the CI is >2 and the SvO, is <650/o.

Other techniques of CO measurement include
LiDCO which uses lithium injection and requires a
special sensor on the arterial side and injection on
the venous side [4]. PiCCO lies between the LidCO
and the APCO and uses a thermal bolus through a
central line which is sensed on the arterial side. The

Jour. Marine Medical Societt, 2009, Vol. 11, No. 2
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DISCUSSION

The APCO technique is novel in that it allows

TABLE I
Compar i son  o f  t he  haemodynamic  va lues  be tween

di f ferent  techniques of  C0 moni tor ing
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N=5; VIG= APCO with Vigileo monitor;

CCO = Continuous TDCO using CCO Combo PA

Catheter; BOLUS = TDCO using bolus technique with PA

Ca the te r

Fig
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I : V;riation ,r n""-.dr""*ic parameters with over-
night fast ing (n=12).

MeanF= I L Ringers Lactate overnight (F Group)

MeanN=Fasting (N Group)
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problem with this device has been the need to
repeatedly calibrate it before reading [5]. Finometer
with modelflow methodology is a non-invasive blood
pressure measurement monitor which provides beat-
to-beat CO monitoring. Non-invasive partial CO,
rebreathing (NICO) is a relatively new alternative to
thermodilution (TDCO) for measurement of cardiac
output. Thoracic Impedance CO measurement is a
well established technique but in cardiac/thoracic
surgery, it is not of much use as opening the chest
would affect the impedance and thus the values of
CO. The pressure-recording analyt ic  method
(PRAM) is a new method of determining continuous
CO changes from the arterial pressure wave via
mathematical analysis of the arterial pressure profile
changes. The method has been validated against
the accepted gold standard, pulmonary artery
ca the te r  t he rmod i l u t i on  by  Romano  and
Pistolesi [6].

CONCLUSION

In this study we found that there is a decline of
the CO with time during overnight fasting and this
may be compensated by giving a crystalloid IV
infusion . We have used the APCO, TDCO and CCO
Combo. The APCO is an attractive technique as it is
up and running within minutes with the limitation in
the variation at low and high ranges ofBP.

However, our study group is small and definite
conclusions cannot be drawn from the data, other
than that  there is  probably a haemodynamic
difference between patients given IV fluids before
surgery to those who are not. There is a bias towards
males.

Jour. Marine Medical Sociery, 2009. Vol. 11. No.2
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Case Report
DECOMPRESSION SICKNESS IN HIGH ALTITUDE DIVING

Surg Lt Cdr Sourabh Bhutani-, Surg Lt Cdr SS Dalawayi', Surg Lt Cdr Rohit Verma#

Key Words : Decompression, Alt i tude diving, Alt i tude correction tables
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INTRODUCTION

I diver presented to us with history of a dive at
.daltitude with depth not conected for altitude,
history of missed decompression stops and mis-
managed recompression therapy. He was diagnosed
as Type II Decompression Sickness (DCS) and was
managed with Hyperbaric Oxygen Therapy ftIBOT).
He partially recovered his neurological deficit sus-
tained as a result of DCS. The case highlights the
importance of the need for correction of depth in
altitude diving and importance of correct recompres-
sion therapy.

CASE REPORT

A 25 year old male diver undertook a fresh water dive to

a depth of  60f t  ( l8m) at  a dam in Shimoga distr ic t  of

Karnataka at an altitude of 2000ft (610m) above MSL on

01 Aug. 08,  between 1220h and 1310h. The dive was a

surface supported dive, on air, with bottom time of 49 min.

At about 1330h (20 min after surfacing), the patient noticed

that  he was unable to get  up f rom squatt ing posi t ion,

weakness in both the legs, loss of sensations and difficulty

in passing urine.

The patient was immediately recompressed on site in a

two man chamber by the dive supervisor and was initially

taken to a depth of 66ft (20m) where the patient reported

an improvement in his symptoms. Because the supervisor

was fo l lowing US Navy (USN) Table lA (durat ion of

treatment 6h, 20 min) for the management, he was taken

further to a depth of l00ft (30.4m), touched bottom and

brought back to surface in 4 hrs.

However,  l2 hrs af ter  the in i t ia l  d ive,  the pat ient

stumbled when he got up to pass urine. He realized that the

weakness and loss of  sensat ions in both the legs had

reappeared. He was having urinary retention with overflow

incontinence. This time he was managed as per USN Table

2A (treatment duration l0h, 59min), recompressed to l65ft

(50m) on air and brought to surface in approx 5 hr after

which he did not report any relief of symptoms.

The patient was finally brought to us 3 days after the

incident. The patient had been diving for 5 years without

any professional  t ra in ing.  His previous dive was to the

same depth 24 hrs pr ior  to the current  d ive and was

uneventfu l .  He did not  have any history of  s imi lar

complaints in the past nor did he have any significant past

medical  h istory.  Motor examinat ion of  the lower l imbs

revealed upper motor neuron deficit with grade III/V power

in all muscle groups, bilaterally exaggerated DTJs, extensor

Babinsky and presence of ankle clonus. Sensory examination

showed involvement of  the lateral  spinothalamic t racts

below the level of the umbilicus with sparing of the posterior

columns. The gait was sensory ataxic. Chest radiograph and

ECG ruled out pulmonary barotrauma and CT scan Head

ruled out Cerebro-vascular Accident.

A diagnosis ofType II Decompression Sickness was made

and management started with HBOT at 2.5 NIA for 60 min

in i t ia l ly  twice dai ly .  By day 3,  the pat ient  reported a

subjective improvement in symptoms and he was able to

pass stool  wi th d i f f icul ty .  There was improvement in

sensations from umbilicus (Tl0) to the level of the groin

(LltL2). By 8'h day, he was able to walk without support and

pass urine with some difficulty once catheter was removed.

After 15 days of treatment, HBOT was reduced to once

daily. The patient was able to pass stool and urine without

difficulty and was able to walk quite comfortably. Sensory

examination revealed an improvement in sensations upto

the level of the knee. The muscle power had returned to

grade V/V, with normal DTJ, normal Babinsky's sign and

absent c lonus.  The improvement in sensat ions was seen

upto day 18 of treatment after which a small area of reduced

sensat ions remained around the ankle.  Once fur ther

.Resident  
Mar ine Medic ine,  *Graded Special is t  Mar ine Medic ine,  Undersea Medic ine Department,  INHS Asvin i ,

Mumbai - 05; 'Graded Specialist Marine Medicine, INS Nireekshak, Kochi.
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improvement stagnated.  HBOT was stopped af ier  23 days.

DISCUSSION

Altitude diving is any dive carried out at an
altitude where the ambient pressure is reduced to
such an extent  that  rout ine decompression is
inadequate [1 ]. INBR 2806 defines this as any altitude
more than 100m. The US Navy considers diving at
altitudes more than l000ft (304.8m) as altitude divine.
The major factor of concern is the decrease in the
ambient pressure [2]. From a particular depth, the
diver, compared to a dive at sea level, is coming
back  to  a  l ower  a tmosphe r i c  p ressu re  t hus ,
increasing the pressure gradient from the depth to
surface. The dive depth needs to be corrected to
Sea Level Equivalent Depth to prevent DCS [2].

Related to atmospheric pressure is the reduced
partial pressure of nitrogen because of which, the
body will have to offload excess nitrogen to regain
the state of equil ibration with the new ambient
pressure [,3]. This offloading can take upto l2 hrs
and as a result ideally, no dive should be undertaken
within l2 hrs of reaching the altitude location. Any
dive before this gap will have to be considered as a
repeat dive [2,3].

Reduction in the partial pressure of oxygen is a
separate f'actor to be considered because of the need
for the body to acclimatize to the new levels of
atmospher ic  oxygen.  The requi rement  would
increase proportionately with the increase in altitude
part icu lar ly  at  a l t i tudes above 9000f t .  So,  an
adequate time limit has to be given to the diver to
acclimatize before undertaking the first dive I I ,2].

Decreased air and water temperature would be
the next factor to be considered in preparation for
the dive. Varied levels of hypothermia and cold
injuries can be precipitated if adequate protection is
not used by the diver.

Next is the role of equipment. The gauges used
for the dive need to be recalibrated to a new Zero to
take into account the lowered atmospheric pressure
at that particular altitude I I -3].

Altitude diving will invariably be carried out in
fresh water which has much less salinity than sea
water for which all dive tables and decompression
tables have traditionally been calculated. This need

Jour. Morine Medical Societv, 2009, Vol. II, No. 2

not be corrected as use of sea water based tables in
fresh water diving would give us an added safety
margin [-5].

The simple way of preventing DCS would be to
calculate the corrected Sea Level Equivalent Depth
(SLED) for that altitude (Table I ). Once the SLED is
calculated and altitude accounted for. the dive can
be undertaken as a normal sea level dive with stops
as required for the SLED [4,5].

Per t inent  to  ment ion here is  an a l ternat ive
approach by a method popularly known as 'Cross

Cor rec t i on '  [ - 3  j .  Th i s  t echn ique  i s  more
phys io log i ca l  and  i nvo l ves  two  co r rec t i ons ,
corrected equivalent depth and corrected stop depth.

Equivalent Depth (.f sw) - Altitude Depth (f sw) X
Pressure at sea level (nb) + Pressure at altitude
(mb)

Altitude Stop Depth (f sw) = Sea level stop depth
( f sw) X Pres.sure at altitude (mb) = Pressure at sea
level (mb)

Our patient dived to a depth of 18m at an altirude
of 6l0m and ascended without stops. His dive would
have seemed correct had it been at sea level. But
taking the altitude correction, we realize that the
corrected SLED would come to 24m
(SLED= I 8+(0.3x I 8)), for which the diver should have
taken a 5 min stop each at 6m and at 3m during his
ascent [4]. Not taking the stops appeared to be the
primary reason for DCS in this case even though
other  factors l ike untra ined d iver ,  inadequate
recompression and lack of oxygen might have played
a contr ibutory ro le.  Af ter  the appearance of
symptoms of DCS, the patient's condition was
worsened by incorrect recompression therapy. The

TABLE 1
Correct ion of  depth for  a l t i tude as per IN BR 2806

A l t i t ude Cor rec t i on

< 100 meters

100 -  300 neters

300 -  2000 meters

2000 -  3000 meters

No correct ion required

Add 25oh to Depth = SLED

Add 30clc to Depth = SLED

Add 50clc to Depth = SLED

75



treatment tables used in managing the patient (USN
Tables I A & 2A) were outdated tables and replaced
by better and more efficacious tables in 1960. Further,
even these tables were not applied for the prescribed
duration. Use of 1007o oxygen at any time during
the whole sequence of events could definitely have
caused some reduction in the nitrogen load and
improved the patient's neurological status.
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Case Report
BURNS WTTH ROCKET FUEL ABSORPTION

Maj hanay Pratap., Surg Capt G Vishwanath*

Key lVords : Burn, Chemical, Rocket fuel

INTRODUCTION

flums are acommon life threatening surgical emer-
l)gency causing death, disability and disfigure-
ment. In the military, burns frequently complicate
injuries sustained due to bombing, shelling and
accidents at sea. We report a strange case ofa young
sailor who sustained accidental thermal burns during
a rocket launch onboard ship at sea. The patient
manifested unexplained neutropenia after burns. The
possible etiology and management are discussed.

CASE REPORT

A 21 year old serving sailor was airlifted from a peripheral

military hospital with history of sustaining burn injury while

at sea. The patient was next to a rocket launcher on board

ship when it was activated. He sustained burns due to the

back burn from the launcher and fracture clavicle (LD and

a lacerat ion over the scapular  region (Lt)  due to fa l l

immediately after the blast. He was adrninistered analgesrcs,

anti tetanus serum, antibiotics, fluids and the burn wound

was thoroughly washed and dressed. At the time of admission

to our hospital (24 hrs post burn) the patient was fully

conscious and oriented, febrile (102T), pulse was l20lmin,

BP 136/86 mm Hg, RR 22lmin, SpOr9SVo on room air,

with fair hydration and clear voice. Grit was tattooed all

over his body. The patient hid bums of 357o of body surface

area of mixed depth but mostly second degree involving

face, trunk, arms and thighs. The patient had fracture

clavicle (Lt) and a large lacerated wound over scapular region
(Lt). The wounds showed no sign of sepsis. He was started

on iv fluids, antibiotics (Teicoplanin, Cefoperazone and
Sulbactam), morphine 3 mg SOS, Ranitidine and other

supportive measures. Relevant laboratory investigations
(Table l) were leucopenia with grossly depressed neutrophil

count, peripheral blood smear showed shift to left and band

forms, anemia and raised serum bilirubin. Transaminases

and Serum Alkaline phosphatase were normal and urine

contained no bile pigments. Blood and urine cultures were
sterile. Chest X-Ray was normal.

In view of the depressed neutrophil count and loss of
skin barrier, the patient was started on granulocyte colorry
stimulating factor (Inj Filgrastin) 300 micrograms
subcutaneously OD on Post Burns Day (PBD) 02.

The patient's general condition remained good, though

TABLE 1
Laboratory parameters on the day of admission

Tests

Hb 8.4 gm%

TLC 1400/cu mm
DLC P16,L56,E22,M08
Prothrombin time Control 13 sec; Test 16 sec
Blood urea/creatinine 3411.2 mgVo

Serum Bilirubin 3.1 mg%o
AST/ALT 22126 IUIL

Serum Alkaline 154 IU/L
phosphatase

APTT

INR

Blood Sugar (random)

Blood culture

ELISA HIV

HBsAg

Wound swab culture

Urine culture

Blood Group

Platelets

S. proteins

Serum Albumin

Serum globulin

Control 26 sec; Test 28 sec

1 . 3 2

124 mgVo

Sterile

Negative

Negative

No growth

No growth

B+ve

1,23,000/cu mm
7.5 gmVo
5.0 gm%o

2.5 gmvo

'Resident (Surgery); 'Senior Advisor (Surgery and Reconstructive Surgery), INHS Asvini, Colaba, Mumbai 400 005.
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he remained febrile till PBD 05. His urine output was well

maintained. The leucocyte counts normalized on PBD 03

and the jaundice subsided on PBD 04 (Table 2). By PBD 07

patient was afebrile, vital parameters were within normal

limits, TLC was 15000/cu mm and hence. Colony stimulating

factor was withheld. The wounds were healthy and were

covered with collagen sheets. The clavicular fracture and

the laceration were treated conservatively. By PBD l0

patient remained afebrile, wounds were healthy and healing,

TLC was 8800/cu mm, and iv antibiotics were stopped. By

PBD 18 all wounds had almost healed and the patient was

sent on sick leave. Patient is presently asymptomatic and

is being observed in low medical category.

DISCUSSION

Patient with moderate and extensive burns
frequently manifest SIRS. The patient had
neutropenia, anaemia, raised Bilirubin, and PBS shift
to left with band forms on PBD 01. He did not have
hypotension, hypoperfusion, oliguria,
hyperventilation, gastroparesis or mental
obtundation. Wounds did not manifest features of
sepsis at any stage. Investigations failed to show
features of sepsis. Further, overt manifestations of
sepsis on PBD 01 are very uncommon as the wound
goes through the stages of microbial colonization
and invasion before manifesting sepsis. The patient
had no antecedent i l lnesses or was
immunocompromised.

The patient was exposed to chemicals of rocket
fuel as was evident by extensive tattooing over his
body. There is a definite possibility of systemic
absorption of noxious chemicals through the
extensively injured skin surface. Rocket fuel contains
petroleum derivatives, charcoal, potassium nitrate,
sulphur, nitroglycerin, nitrocellulose, aulmonium
ninate, ammonium perchlorate, aluminunl magnesium
among other substances [1,2]. It is possible that
hemolysis and leucopenia were caused by the toxic
action of one or more of the constituents of the
rocket fuel. Of these perchlorate is perhaps the most

TABLE 2

Relevant subsequent investigations

PBD Hb TLC
gm%o /mm cu

DLC S. BiI
mg%o
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P78,L18,E02,M02

P64,L30,804,M02
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likely, since it is known to cause bone marrow
depression [3-5]. Confirmation of the same may have
been possib le by est imat ion of  suspected
substances from the wound or body fluids.

The aim of reporting this case is to highlight that
service personnel often work in potentially
hazardous environment and may come into contact
with toxic agents. The possibility of systemic
absorption of any of these substances must be kept
in mind while dealing with the victimof such mishap.

CONFLICTS OF INTEREST

None identified
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Case Report
CLINOSTATIC CHYLURIA IN A CHILD

Surg CdrAshok KYadav., DrABableshwar+, Surg Cmde Girish Gupta#, Surg CdrARajeev..,
Surg Capt N Chawla**

Key Words :  Chylur ia,  Cl inostat ic ,  Parasi t ic ,  Lymphoscint igraphy

INTRODUCTION

/^thyluria is the passage of milky urine due to a
\-,lymphourinary fistula, the cause of that may be
parasitic or non-parasitic. Filariasis is the common-
est cause of chyluria []. In an endemic region
chyluria is more often of parasitic cause [2-5]. We
report a case of Clinostatic Chyluria, the first one in
a pediatric age group.

CASE REPORT

A 5  yea rs  o l d  ma le  ch i l d ,  r es i den t  o f  Va ranas i .  UP

presented wi th complaints of  passing mi lky whi te ur ine of

02 months durat ion which was intermit tent  and appeared

only on get t ing up f rom sleep or  ly ing posture (Cl inostat ic

Chyluria). Parents gave history of similar episode one month

earlier that lasted 02 days and resolved spontaneously. There

was no associated fever,  dysur ia,  lo in pain,  hematur ia,

per iorbi ta l  puf f iness.  pedal  edema, sore throat ,  boi ls ,  or

rash on the skin.  The chi ld had no history of  abdominal

trauma or tuberculosis contact. Urine naked eye examination

showed mi lky whi te ur ine wi th posi t ive ether extract ion

test  (on ether extract ion the ur ine c leared indicat ing that

emu l s i f i ed  l i p i ds  had  d i sso l ved )  (F i g .  1 ) .  I nves t i ga t i ons

revealed increased AEC (520/cu mm) and proteinuria (2+)

wi th cel ls  [20-25 WBCs ( lymphocytes)] ,  t r ig lycer ides [525

mg/dl  (extracted wi th ether) l  and cholesterol  (30 mg/dl) .

Phosphates were absent.  Ur ine smear for  Gram stain and

AFB stain was negative. 24 hrs urinary protein was I g per

day. Urine culture was sterile. Blood biochemistry was normal

(S Chol-107 mg/dl, Trigly-68 mg/dl, HDL-32 mg/dl, LDL-

6l mg/dl). Abdominal sonography and NCCT of chest and

abdomen was normal. Lymphoscintigraphy showed leakage

fiom renal pelvis (Fig. 2). Peripheral smear repeatedly was

negative for microfilaria. Child was empirically treated with

tab Ivermect in 3 mg (s ingle dose) wi th Albendazole (400

mg) and tab Diethylcarbamazine citrate for 02 weeks with

d ie ta r y  r es t r i c t i on  o f  f a t s .  Ch i l d  was  t aken  f o r

cystopyelography which revealed chylous efflux from both

u re te r i c  o r i f i ces  and  Re t rog rade  Pe l v i c  I ns t i l l a t i on  o f

Sc le rosan t  (RP IS )  w i t h  2 .8  m l  o f  Pov idone  I od ine  (57c

diluted) was done. Child was free of chyle in his urine from

5'h day post procedure. On follow up he had one episode of

chylous urine on l4'b post-op day and this subsided by itself.

He has remained asymptomat ic over next  l2 months.

DISCUSSION

Chyluria could be due to parasitic (W. bancrofti)
or non-parasitic causes [6]. The intestinal lymph
cholesterol is derived from mucosal synthesis (3OVo),

absorption of endogenous cholesterol (40Vo) and
by transudation(30Vo). There is abnormal circuiting
of lymph from intestinal lacteals to renal lymphatics
and th is  could be cont inuous or  in termi t tent .
Novarini et al have reported the only case of
Clinostatic chyluria in an adult [7]. This is the first
pediatric case of clinostatic chyluria. Diagnosis
requires stepwise approach to confirm chyluria,
localize the lymphourinary fistula and establish the
cause. Management includes conservative measures
like avoidance of fat and anti filarial drugs; minimally
invasive techniques like renal pelvic instillation of
sclerosing agents and invasive procedures like renal
decapsu la t i on  and  re t rope r i t oneoscop i c
nephrolympholysis. Instillation of l7o silver nitrate
into the renal pelvis has been the initial treatment
modality which may be associated with serious
complications like acute renal failure, life threatening
hemorrhage and death. Sclerosants are the last
option. Povidone Iodine has good safety profile and

-Classified 
Specialist (Pediatrics), #Commanding Officer, INHS Sanjivani, Kochi. *Post Graduate Resident (Pediatrics), "Classified
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Fig. I : Clearance of milky white Chylous urine after
addition of ether

sometimes patients may require repeat RPIS to

achieve cure.
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Case Report
NEPHROCALCINOSIS

Col RRavi Kumar*, Surg CdrRKPatel-., Dr. Savith Kumar-.-

Key Words :  Nephrocalc inosis,  Kidney

INTRODUCTION

\ feph roca l c i nos i s  was  a  t e rm  co ined
I \ by Albright in 1934, to describe the deposition
of calcium salts in the renal parenchyma in various
conditions [1]. The term is now used to describe
diffuse and fine, renal parenchymal calcification that
is radiologically demonstrable

CASE REPORT

Seven year old, son of a soldier presented with complaints

of  pain abdomen of  three days durat ion,  which was non

radiating, intermittent and associated with vomiting. Patient

had similar complaints 2 years earlier and gave history of

r epea ted  a t t acks  o f  u r i na r y  t r ac t  i n f ec t i on .  Gene ra l

cond i t i on  was  good  and  sys tem ic  exam ina t i on  was

un remarkab le .  Hema to los i ca l  and  rou t i ne  u r i ne

Fig. I : USG Rt kidney showing gross Hydronephrosis
with cortical thinning. In addition multiple small
hyper echoic area are seen with in renal cortex
with faint distal acoustic shadow.

i n ves t i ga t i ons  we re  no rma l .  Sonog raphy  o f  abdomen

(F ig .  l ) ,  showed  hyd roneph ros i s  o f  r i gh t  k i dney  w i t h

cortical thinning and subcentimeter calculus at right pelvic-

ureteric junction causing dilatation of renal pelvis.

Abdominal  radiograph (Fig.  2)  showed mul t ip le smal l

specks of calcification overlying right kidney along with a

wel l  def ined radio opaque shadow over ly ing t ransverse

process LV3 on right side suggestive of calculus. Intravenous

urography showed no nephrogram on right side with normal

nephrogram/pyelogram on lef t  s ide.  Pat ient  was fur ther

investigated with CT scan and Isotope study to assess the

Fig. 2: Radiograph KUB showing multiple specks of
radio opaque shadow overlying r ight renal
shadow. In addition a radio opaque shadow is
seen overlying transverse process of LV3.
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TABLE 1

Causes of Nephrocalcinosis

Causes of Medullary Nephrocalcinosis Causes of Cortical Nephrocalcinosis

pa
hyt
arc

Bart ter  syndrome

Bone metastases

Chronic pyelonephr i t is

Cushing syndrome (endogenous,  exogenous)

Hyperparathy ro id i  sm

Hyperthyroid i  sm

Hypothyroid ism

Idiopathic hypercalcemia

Mal ignancy

Medullary sponge kidney

Nephrotoxic drugs (amphoter ic in B,  outdatedtetracycl ine)

Pr imary hyperoxalur ia

Renal  papi l lary necrosis (especia l ly  analgesicnephropathy)

Renal tuberculosis

Renal tubular acidosis

Sarcoidosis

Sickle cell disease

Vitamin D excess

Acute cortical necrosis

Alport  syndrome

Chronic g lomerulonephr i t is

Chronic hypercalcemic states

Ethylene glycol  poisoning

Methoxyf lurane toxic i ty

Oxalosis

Rejected renal  t ransplant

Sickle cell disease
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function to confirm the diagnosis and assist in management.

DISCUSSION

Nephrocalc inosis  is  character ized by the
deposition of calcium within the renal parenchyma
and is classified according to the anatomic area
involved namely cortex and medulla [2-41. The
incidence is 0.1 - 06Vo, is more common in males and
affects children.

Medullary nephrocalcinosis forms 95Vo of all
nephrocalcinosis cases. The basic pathology is
deposition ofcalcium in the distal convoluted tubules
and is attributed to a variety ofcauses (Table l) [5].
Uniform deposition of calcium in the medullary
portion of the kidney is commonly seen with
hyperparathyroidism or distal renal tubular acidosis
( t ype  I  )  t 2 ,3 ,61 .  Asymmet r i c  medu l l a r y
nephrocalcinosis is seen in medullary sponge kidney
and is characterized by stones that develop within
the papillary tips in dilated collecting ducts.

Calcium salt deposition in the renal cortex is
referred to as cortical nephrocalcinosis and is usually
secondary to chronic glomerulonephritis or acute
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cortical necrosis [5]. The cortex may be outlined by
a thin rim of calcification producing a "tramline"
appearance. Alternatively, calcification may have a
spotty appearance, probably due to preferential
ca l c i um depos i t i on  i n  nec ro t i c  g lomeru l i .
Calcification may also occur within the cortex of a
t ransplanted k idney as a resul t  o f  chronic
rejection [3,7].

The clinical presentation of nephrocalcinosis is
determined by the underlying etiology. Most of the
cases are asymptomatic, and nephrocalcinosis is an
incidental finding on radiologic examination. Renal
tubular  d isorders may be f i rs t  d iagnosed on
biochemical examination of the urine, which often
reveals glycosuria, aminoaciduria and phosphaturia.
Polyuria and polydipsia may be the presenting
features along with loss of the concentrating ability
of the renal tubules. The imaging characteristics of
this condition vary depending upon the stage and
cause of the disease. The plain film may show an
enlarged renal shadow with overlying multiple focal
calcif ications. Most of the cases are detected
incidentally on abdominal sonography.

Jour Marine Medical Society, 2009, Vol. 1 I, No. 2 Jour A
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In medullary nephrocalcinosis the characteristic
papil lary hypoechogenicity is absent with
hyperechoic rim at the corticomedullary junction and
around the tip and the sides of the pyramid. In early
cases hyperechoic renal pyramids may be seen with
acoustic shadowing. Medullary nephrocalcinosis
typically produces clusters of stippled calcification
within the renal pyramids. Most conditions that
cause medullary nephrocalcinosis can also result in
nephrolithiasis. Some renal calculi may represent
extruded deposits from the renal parenchyma. The
radiologic demonstration of both nephrocalcinosis
and nephrolithiasis helps in determining their
etiology and contributes to the management of the
disease.

In cortical nephrocalcinosis, 3 types of
calcif ication have been described. The most
prevalent is a single, cortical calcification with thin
peripheral band and calcified extensions into the
necrotic septa ofBertin (placed perpendicular to the
cortical calcification). The second pattem ofcortical
nephrocalcinosis is with hyperattenuating tram lines
which may be continuous, but are more often,
interrupted and reflecting the more patchy
distribution ofcortical necrosis. The third pattern is
a more diffrrse distribution of punctuate calcification.
This punctuate paffern of calcification is thought to
represent necrotic calcified glomeruli and tubules.

Joun Marhc Medical Society, 2a@, Vol. II, No.2

In most cases characteristic calcification is absent
in early stage, but occurs within a few weeks after
the onset of acute cortical necrosis. The most
essential part in patient management is to identify
and treat the basic disorder (Table 1) and relieve the
obstruction to the urinary tact thus preventing loss
of renal function.
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The XXV National Conference of the Marine Medical Society was held on 24 & 25 Oct

2009 at INHS Asvini auditorium, Mumbai. A record 84 out station delegates belonging to

the medical branch of the lndian Army, Navy and Air Force, besides a large number of the

local faculty and delegates attended the conference. The conference took off to a rousing

welcome by Surgeon Rear Admiral KK Singh, SM VSM to the galaxy of General Officers

(Eight Lieutenant Generals of the Army Medical Corps at last count), Flag officers, Air

officers, faculty and eminent civilians. Lt Gen NK Parmar, AVSM VrC VSM PHS, DGAFMS &

Senior Colonel Commandant AMC delivered the Inaugural address in which he welcomed

the theme of the conference 'Advanced Life Trauma Support at Sea' and promised all help

from the office of the DGAFMS in the form of equipment and training to improve trauma

care at sea. Surgeon Vice Admiral VK Saxena, AVSM VSM, DGMS (Navy) delivered the

presidential address in which he deliberated on the difficulties of trauma care onboard the

naval platforms and the necessity to preserve life and limb in hostile conditions and prevent

harm till evacuation to tertiary care becomes available in a prevailing tactical scenario. He

promised the DGAFMS that all funds promised for training and equipment from the office of

the DGAFMS would be utilized judiciously. The Surgeon Rear Admiral HL Bhatia award for

the best managed cardiac emergency for the year 2009 was awarded by the DGMS (Navy)

to Maj Amita Naaz, Nursing officer in charge of the ICU at INHS Kalyani for timely DC

converting and instituting appropriate measures in an ex serviceman with a ventricular

tachyarrhythmia and thereby saving the life of the retired soldier. Surgeon Rear Admiral DK

Khanna, Command Medical Officer, Western Naval Command released the souvenir and a

vote of thanks was proposed by Surgeon Commodore KB Mishra, Director, Institute of

Naval medicine.

This silver jubilee national conference was planned in an unique manner with a 'Advanced

Life Trauma Support Care' (ALTS) capsule for 25 Naval Medical officers and a 'Basic Life

Trauma support care' (BLTS) capsule for Medical assistants conducted at INHS Asvini by

Surgical and Intensive care faculty of Asvini and guest faculty of the Indian chapter of ALTS

in early Oct 2009. Protocols for surgical management of injuries at various echelons of

medivac were formulated by the Armed Forces super specialists in Surgical and Intensive

care disciplines. Faculty members and trainees of the ALTS and BLTS courses were embarked

on board two fleet ships of the Western Fleet on 12 and 14 Oct 2009 and the protocols

were exercised real time on open seas with ships deployed for medical operations. The

practical difficulties experienced and the fine tuned medical protocols were presented as a

series of panel discussions during the conference.

The scientific session got going with a key note address by Dr Martin lsaac, the founder

President of the Indian chapter of ALTS who spoke on the principles of training of doctors

and paramedics in Life trauma support and his experience in conducting such a course for

Jour. Marine Medical Socien', 2009, Vol. 1l, No. 2 Jour
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naval medical officers and medical sailors. This was followed by a scientific session in which

the Naval faculty dealt with the medical organization during fleet operations, submarine

operations, landing operations and casevac and medivac paradigms. Dr Madhuri Gore,

Professor of Surgery, LTGM Medical College, Mumbai gave a scintillating guest lecture on

the current concepts of burns management supported by exhaustive clinical material, pictures

and statistics. This was followed on the next day with seven panel discussions involving the

who is who of the surgical faculty in the Armed Forces deliberating on the treatment
protocols in the management of head, spinal, thoracic, abdominal, ocular, maxillofacial, and
musculo skeletal trauma. There was a lively discussion regarding the virtr-res of early evacuation

to tertiary care as preferred by the Indian Army during the Kargil war and Srilankan operations

and the best practice guidelines in a tactical Naval operational scenario where such evacuation

may not be possible. The conference ended with a free paper session and the valedictory

function. The audience was overwhelmed by the quality and scientific content of the
presentation and the DGMS (Navy) directed that a special issue of the Journal of Marine

Medical Society deal with the treatment protocols for injuries at sea. The editorial board has

earnestly begun work in that direction and hopes to make the next such issue a collection

item.

The conference had interesting sidelights in the form of a CME on the emerging role of

medical informatics and telemedicine in the Armed Forces and a practical demonstration of

telemedicine and teleradiology set up by Wipro GE systems and a containenzed 25 bedded

Mobile Surgical Hospital manufactured by Bluemed Medivac Systems, USA which was irspected

by Surgeon Vice Admiral VK Saxena, AVSM VSM, DGMS (Navy). The Naval Surgical teams

deployed during the Bhuj earthquake and the Sri lankan Army operations agairst LTTE for

the care of the injured Tamil civilian populations were effective only after marrying with the

local Indian Army Field ambulances which carried bricks of surgical and logistic stores. The

mobile surgical hospitals demonstrated can be deployed on a hard stand within 90 minutes.

are comfortably air conditioned and appear capable of holding surgical and logistic stores for

a self sufficient beach head amphibious operation or in disaster relief.

J our. M arine M edic al S o c i e ty, 2009, Vo l. I I, N o. 2 85
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best managed cardiac emergency for the year 2009.

Surgeon Vice AdmiralVK Saxena, AVSM VSM, DGMS
(Navy) inspecting lhe Mobile Surgical Hospital of

Bluemed Medivac Svstems.
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Equipment Update

OUR EXPERIENCE ONBOARD

Surg Lt Cdr Sourabh Bhutani.

Key Words :  Hospi ta l  ships,  Indian Navy

INTRODUCTION

J{ospital ships have long been a part of naval
I Ifleets and have rendered invaluable support to
the warships, wounded sailors, and troops. When
not employed for war, they have been utilized for
humanitarian relief operations. The first instance of
the use ofa warship as a hospital dates back to 1798
when HMS Victory was converted to a hospital ship.
The most famous hospital ship however was the
HMHS Britannic [ ], sister ship of the more famous
HMS Titanic, which was used during World War I.
It was capable of handling 3039 casualties and was
used to ferry war wounded from the battle fields
around the Mediterranean to England. The largest
hospital ship ever was the HMHS Aquitania which
like the Britannic, was a converted ocean liner and
sailed with the nickname 'Ship Beautiful'. US hospital
ships USNS Mercy and USNS Comfort are the largest
naval ambulances today. Both ships are converted
oil tankers.

The idea to equip survey ships for a dual role in
the  Ind ian  Navy  was  moo ted  i n  1982 -83 .
Modifications were done to these ships and trials
were conducted. In the recent past, Indian hospital
ships rendered invaluable medical aid and disaster
relief in Meulaboh, Indonesia (OP GAMBHIR)
following a Tsunami.

CONVERSION OF INS INVESTIGATOR INTOA
HOSPITALSHIP

Under directions of HQWNC, INS Investigator
was converted into a hospital ship [2-4]. Minor
modifications were carried out at the Naval Ship
Repair Yard (NSRY) Karwar. Medical Technical

A HOSPITAL SHIP

Support  Platoon (MTSP) f rom INHS Asvin i
embarked at Mumbai. The medical team comprised
o f  03  Med ica l  O f f i ce rs  ( i nc lud ing  an
Anesthesiologist and a Surgical Specialist) and 21
Medical sailors (including ORTs, lab assistants,
blood transfusion assistants, radiographer, and
Medical Assistants). Prior to sailing for Op-Triveni,
the ship was prepared as Hospital Ship with each
designated compartment being made operational
(Figs. l-3). All electro medical equipments were
energized and found to be working satisfactorily.

During the exercise, casualty management drills
were carried out on 2 successive days with simulated
casualties being received by helo, or boat on the
quarter deck, managed and allotted priority tags at
casualty reception centre, and finally given definitive
management in the wards, OT and ICU (Figs. 4,5;.
Minor deficiencies noted during the first drill were
rectified before the second drill.

Wards and Departments of the hospital ship were

TABLE I
Bed complement of  the ship,  inc luding locat ion of

the var ious wards

Ward Compar tmen t No. of  Beds

ICU MCPOs Mess

Post Op ERAs Mess

Surgical CPOs Mess

Medical  Pos Mess

Burns Sr. Sailor's Dining Hall

Isolat ion Sick Bay

0 6

0 8

l 0

t 4

0 2

0 2

To ta l / a

'Resident  
Mar ine Medic ine.  Undersea Medic ine Department,  INHS Asvin i
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TABLE 2
A cornpa

Sh ip

D isp I  acen

Crew

Capac i t y

Faci l i t ies
Fig. I : Layout of various compartments of the hospital

on the upper deck of the ship.

Fig. 2 : Layout of various compartments of the hospital
on the fore section of the main deck of the ship.

Fig. 3 : Layout of various compartments of the hospital
on the aft section of the main deck of the ship.

located on a single deck so as to enable easy
movement of patients, casualties and resources
(Table l). Patient reception area was located on the
quarter deck, enabling reception ofpatients coming
in by boat or by helo (Fig. a). The major problem
faced was the conversion ofthejunior sailors' dining
hall into the OT. Dining of the ship's company would
sometimes spill over onto the quarter deck, causing
much concern. The way out was conversion of the
ward room mess into OT instead of the Junior Sailors'

88

Fig.5 :  ICU.

Dining Hall. It is worthwhile to view our capabilities
in comparison with the capabilities of USNS Mercy
(Iable 2) [5-7].

GENEVA CONVENTIONS ON HOSPITAL
SHIPS [8]

It may be relavent to review Geneva conventions
pertinent to hospital ships in a war time scenario.

Article 22 - Notification and Protection of
Military Hospital ships
- Immunity from attack or capture of hospital

ships
- Requires notification of such hospital ships

l0 days before deployment

Article 31 - Right of control and search
- Liable to search and control by parties to a

conflict

Joun Maine Medical Society, 2@9, Vol. ll, No.2
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TABLE 2

A comparison with the USNS Mercy: where do we stand

INS Invest igator USNS Mercy

Ship

Displacement

Crew

Capaci  ty

Faci l i t ies

Sandhayak class survey ship

I  929  t ons

178 + 30 medical  crew

42 beds + 6 bedded ICU

I OT, basic lab facilities, blood

Transfusion faci l i t ies (No storage)

portable X-ray

Converted oi l  tanker

69,  360 tons

1,214 ( Including medical  crew)

1000 beds, including 80 ICU beds

l2 Operat ing rooms, Blood bank,

CT Scan, 2 oxygen

producing plants

Article 34 - Discontinuance of protection

- Hospital ships, if included in acts harmful to
the enemy, will cease to enjoy the privilege
of protection under the convention

- Not to possess or use codes and ciphers for
their communication

- Should not have any armament

Article 41 to 43 - Use of Distinctive emblem bv
personnel and marking of ships
- Painted white with large, Red cross symbols

displayed on ships sides, funnels and deck
- Are to fly the red cross flag at the main mast
- Ship crewmembers are to wear distinctive

armlets, identity discs and identity cards

CONCLUSIONS

The idea of converting survey ships into a
hospital role has been in vogue for quite some time.
The capabilities of the hospital ships has however
remained limited. The number of beds available.

Jour. Marine Medical Socie\, 2009, Vol. II, No.2

numbers of medical staff, lack of facilities beyond
the portable X-ray and limited lab facilities are some
of the limitations. The way forward would be the
conversion ofbigger ships into a perrnanent hospital
ro le,  wi th dedicated hospi ta l  s taf f ,  proper ly
earmarked compartments,  dedicated medical
equipment  f i tments,  permanent  onboard
investigation and patient holding capabilities.
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Equipment Update

ADULT VENTILATORS IN PEDIATRIC RESPIRATORY FAILURE

Surg Cdr MS Sahi-, Surg Cdr RW Thergaonkar*, Col RL Gogna (Retd.)'-

Key Words :  Vent i lators,  Adul t ,  Paediatr ic

Fie
INTRODUCTION
'p 

espiratory failure in infants often requires
I \mechan i ca l  ven t i l a t i on  us ing  mach ines
dedicated for  the age group.  However such
ventilators are not always available in small naval
hospi ta ls .  We report  successfu l  mechanical
ventilation of two infants in a peripheral ICU with
two'adult venti lators'.

EQUIPMENT MODTFICATION - I

A 25 day old neonate weighing 2.5kg presented
to  a  remo te  Nava l  Hosp i t a l  w i t h  ex tens i ve
pneumonia, cyanosis and respiratory failure. He was
being manually venti lated for 24 hours before
mechanical ventilation was initiated using the T-Bird
VSO2 ventilator(Fig. l ).

Fis. l :  T bird VSO2 venti lator.

Initial ventilator settings were as follows:

Mode: Synchronized Intermittent Mandatory
Ventilation (SIMV)

ii) Breath frequency (0: 20 breaths per minute

Opm)

Peak Inspiratory Pressure (PIP): 25 cm of water

Positive end expiratory pressure (PEEP): 5 cm
H,O

Fractional inspired oxygen concentration (FiO2):
0.9.

At these settings the expired (measured) tidal
volume (VTe) displayed by the machine varied
between 20 to 25 ml per breath. The patient was
monitored clinically and with pulse-oxymeter. There
was gradual improvement in spontaneous breathing
effort and support was withdrawn over eight days
by reducing PEEP to 3 cm water, upper limit of PIP to
I 8 cm water and FiO2 to 0.4. After extubation, oxygen
therapy was continued for five days.

EQUIPMENT MODIFICATION - 2

A  5  mon th  o ld  5  k i l og ram ch i l d  w i t h
intussucept ion,  who underwent  resect ion and
anastomosis under GA, developed post operative
hypoventilation followed by cardiac arrest. After
successful CPR and endotracheal intubation, there
was persistent desaturation and hypoventilation.
Patient was connected to the Bird 8400 STi PC VAPS
ventilator (Fig. 2), with the following settings:

i) Mode:SIMV

ii) f :25

iii) VTe:50m1

iii)

iv)

v )

iv)

v)

vi)
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Fig. 2 : Bird 8400 STi PC VAPS ventilator.

iv) FiO2: 0.9

v)  PEEP:5cmH"O

vi) PIP: 25 cm H,O

Over the next 8 hours. as sponlaneous respiration
reappeared, the PEEP was gradually reduced to 3cm
of water, PIP to 20cm water, extubation was done
and oxygenation continued with face mask.

DISCUSSION

Both ventilators (T-Bird VSO2 and Bird 8400 STi
PC VAPS) have a manufacturerdocumented minimum
deliverable tidal volume of 50ml (Tables I and 2).
This was reduced to 25 ml in Case-1 bv reducine the

TABLE 1
T Bird VSO2 vent i lator  speci f icat ions

Tidal  Volume :  50-2000 ml

Minute Volume Alarm :  0-99.91

I :E  ra t i o  -  f r om  99 : l  t o  l : 99

M inu te  Vo lume  :  0 -99 .91

S e n s i t i v i t y - l - 8 l p n r

Modes -  CPAP, SIMV, Assist  Control ,  Control

TABLE 2

Bird 8400 STi PC VAPS specif icat ions

Tidal  Volume :  50-2000 ml

Ti  0.  l -9. t3 Sec

Sens i t i v i t y  ( p ressu re )  I  t o  20  cms  H ,O

(f low) -  I  to 20 Ltr  pm

Minute Volume :  0-130 L

Modes -  'Volume Assisted Pressure Support ' ,  CPAP, SIMV

Assist  Control

Jour. Marirre Medicul Soc'iety, 2009, Vol. I I, No. 2

minute f low set t ing to a lower level  for  peak
inspiratory pressure and mean airway pressure, and
disabling the low minute volume alarm. 25 ml was
the VTe displayed digitally as the machine-measured
expired Tidal Volume. In Case-2, the minimum tidal
volume of 50ml was actually used.

In both cases,  the r isk of  lung in jury was
anticipated. However, the presence of an uncuffed
endotracheal tube that allowed some leak and close
clinical monitoring fbr signs of hyperinflation were
instrumental in preventing barotrauma.

The aim of respiratory support is three fold;
maintaining adequate gas exchange, minimization
of work of breathing and avoidance of lung injury [ I ].
There are a bewildering array of venti lators for
supporting infants in respiratory failure. Modes
include application of t ime-triggered, pressure-
limited, time-cycled mechanical ventilation (TPTV)
or of volume or flow cycled ventilation [2,3,41.
Mul t ipurpose,  mul t imodal  vent i la tors wi th the
necessary capabil it ies permit precise management
of venti lator settings [4]. Crit ical care specialists
routinely interface modern sophisticated ventilators
to a wide swathe of patients of all ages, sizes and
stages ofrespiratory failure [5].

The tidal volume (VT) achieved depends on the
pressure limit, gas flow rate, inspiratory time (Ti),
and positive end-expiratory pressure (PEEP). Circuit
characteristics that affect VT include compressible
volume, presence of condensate, and obstruction
of the artificial airway and/ or airway resistance,
including the resistance of the endotracheal tube.
Volume delivery also depends upon lung and chest-
wall compliance. The difference between PIP and
PEEP (^P), in conjunction with patient mechanics
determines VT. As the ̂ P changes, VT will vary. PIP
can be adjusted to achieve adequate VT as reflected
by chest excursion, adequate breath sounds and
VT measurement [41.

In a smaller hospital, venti lators designed to
ventilate infants by delivering lower VT are not
usually available. However, the current generation
of microprocessor-embedded ventilators, such as
B i rd  8400  ST i  VAPS and  T  B i rd  VSO2 a re
customizable. Settings can be configured to match
ventilatory demands (Tables 1 and 2).

The lower limit of deliverable tidal volume in

9l



'adul t '  vent i la tors can be fur ther  reduced by
reduction in minute flow, pressure l imiting the
inspiratory phase, by setting lower levels of Peak
Inspiratory Pressure (PIP) and MeanAirway Pressure
(MAP) and by reducing the inspiratory duration (Ti).
This however carries risk of volume or barotrauma.
Minimum monitoring therefore must include proximal
airway pressures (Paw). While increases in Paw may
result in improved oxygenation, higher Paw has been
associated with barotrauma [4]. PEEP increases FRC
and may improve oxygenation and ventilation-
perfusion relationship. PEEP is typically adjusted at
4-7 cm H,O beyond which hyperinflation results.

These case repor ts  represent  'on the spot
innovation' in a situation where respiratory support
cou ld  have  been  den ied  c i t i ng  ven t i l a to r
specifications as inapplicable to size and weight of
the patients involved. Use of precise ventilatory
settings in an adult ventilator under close clinical
moni tor ing is  a bet ter  opt ion than 'desperate

bagging'. At the same time, ventilating small babies
with adult ventilators is fraueht with risks and hence

should be used only as a last resort.
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Personal Vignette is a new inclusion in the Journal of Marine Medical Society to increase
author and readership interest. Authors can contribute their unique personal experiences
onboard ships, submarines, naval and military aircraft, military stations, military hospitals,
field units or even those experienced in the course of enjoying vacations or perforrnance
of staff duties which could be of scientific interest to the marine medical community. The
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IS SOUTH WEST INDIA A WORLD CLASS DIVING DESTINATION?

Mrs. Celene Bachelerie*

Key  Words  :  I nd i a ,  Rec rea t i ona l  d i v i ng ,  l "  S ,  Chamber  f ac i l i t i e s
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What else to erpect?

Here is my experience and may be some food for
thought. I came to Lakshadweep islands for a week's
holiday devoted to diving, a passion I have been
sharing with my husband for l0 years. We are both
PADI RESCUE divers and have been diving on all
continents. Being a mother of 3 kids and working in
the medical environment, I am very aware and
concerned with safety issues in diving. We both
dive with our own computer and always follow the
safest no decompression l imits. I don't smoke; I
don't drink (so much), I exercise, in one word; I'm 38
years old and fit! We even did the refresher course
on our arrival as it had been 8 months since we
dived last, fbllowing the guidelines by the book!

On our third day of diving, we were 4 divers,
consisting of the dive master, who is heading the
dive center on the island, a guest from the hotel, my
husband and me. Our dive master proposed for the
morning, a deep dive (40m) to "Grand Canyon"
followed by a second dive at "shallow point" (max
l8 m). Sounded excitingl The 2 dives went perfectly
well and according to plan. No decompression l imit
was reached on any computer (5 computers for the 4
of us) and included slow ascent with safety stops
for more than 3 minutes between 3 and 6 meters on
both dives. We all felt great and excited and returned
to the paradise island for some great afternoon rest.

Three hours after the last dive (ALD), I felt
numbness in the left side of my body. In the evening

(6h ALD) I mentioned my complains to the dive
master who reassured me that it happens and that I
should be better by the next day. The next day he
checked on me and cal led the decompression
chamber in Kochi fbr advice. The diagnosis of
decompression sickness was confirmed (24h ALD)
and I was advised decompression in a chamber at
the earliest.

I started oxygen inhalation on the boat (2h) to
the main island Agatti for helicopter transfer to
Kochi. There, we went to the hospital on the island,
where the doctors, unaware of the disease and the
emergency, just told us to wait until morning for a
helicopter, and this despite our dive master's frenetic
explanations. I spent a sleepless night at 36 degrees
centigrade, in a scary place with a bit of oxygen,
while the 2 doctors refused to sign the immediate
transfer to Kochi! We were not extended even a
proper examination and our plea to call the doctor at
the chamber for specialist advice was not heeded
to! That was just unbelievable! Our dive master tried
by all means to arrange a transfer without success.
We ended up waiting fbr the regular flight scheduled
at 3 PM the next dayt 24 hours more were thus lost!

In contrast at Kochi, everything was properly
organized, thanks to our hotel and the Indian Navy
Diving School. The ambulance was on the tarmac
and rushed with the sirens blaring across the busy
city as fast as possible. When we arrived at the
Kochi Naval Base at 6 pm: the whole team was on
alert and waiting for us: What a relief after more
than 48 hours of stress due to my condition and the
poor evacuation organization ! There were so many
people around. I could see the two state of the art
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decompression chambers. The doctor, obviously
trained in diving medicine, quickly noted down the
details of our diving log and thoroughly examined
me. After a few tests and some explanation, I was
taken in the small chamber. The team was just perfect:
very professional, very caring and very concerned.
I needed it so much. I ended up spending more than
6 hours in it. Aneverending nightmare (sorry Doctor,
you don't deserve this)...Outside, a big team ran
the machines, checked everything, kept encouraging
me through the small window, with the doctor, the
commander and the instructor of the diving school
seeing that every thing went smooth. There was
even "room service" to cheer me up with drinks,
cake, bananas, and a book to read. The chamber
was moved in front of the aircon to cool the insides
in which we were boiling... Inside with me, sharing
the little space was a young navy trainee taking care
of me. He was supposed to stay for one hour but
ended up for more than 6 without a complaintl I can
tell you it was a harsh punishment to be forced to
stay in there, but hopefully, he will see it as training
for him ... While I'm in, the head instructor took time
to review the dives with my husband and tried to
explain what happened, sharing with him that the
Indian Navy decompression tables are much safer.
As I came out well past midnight, I received a round
of applause. I was so grateful to such a fantastic
team. I was taken back the next day for a second
treatment of I hour oxygen at 18 meters and
examination and prescription. I have been stunned
by their professionalism and kindness.

I have since returned to Dubai where I live and

sti l l  suffer some neurological signs due to the
bubbles left (now gone) in my spine. I hope it will
fade away. I have been very lucky that the bubble
was not one inch above as I would not have been
here anymore to tell you the story.

Some lessons learnt from that experience that I
hope can help other divers:
-  Decompression s ickness can happen to

anybody, anytime: we all know it and read it in
our books but believe (as I used to) that it won't
happen to you as you are a safe and experienced
diver.

-  Take into account  the safety issue when
choosing your next diving destination. Select
places with great sea life of course, but also
places with proper diving regulation and well
defined evacuation and treatment procedures.

I also wish diving centers in those remote places
check their diving practices, evacuation procedures
and test them. It would be great if diving centers
exchanged their best practices and built them on the
model of the Indian Navy Diving School.

In conclusion, I would say that Lakshadweep
islands have all i t takes to be ranked as a top
destination for diving in the world ... provided they
check and upgrade their safety procedures. I would
again like to thank the fantastic team from the Indian
Navy Diving School, our dive master from the island
and the CGH Eanh Experience hotel group for their
support throughout the rescue. Finally, a word of
thanks to my beloved husband who took me in (to
the deep water) but, I must admit, also took me out!
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Contemporary Issues
MICROCLIMATE ONBOARD INDIAN NAVAL SUBMARINES

Surg Lt Cdr YB Surse-, Surg Lt S Banerjee-

ABSTRACT

High r isk naval  operat ions are executed to the l imi ts of  p lat form capabi l i ty  as wel l  as human endurance and
involve inherent danger. In today's submarine warfare, man has become the limiting factor owing to microclimate
issues.  These issues have been analysed in an at tempt to prolong human endurance,

Key Words :  Microcl imate,  Air  Regenerat ion,  Pol lutants,  Submarines

INTRODUCTION

fndian Navy acquired three classes of submarines
Iof Soviet and German origin but no tropicalisatron
was undertaken. Fitness is considerably reduced if
the crew is expected to l ive, work and relax in
inhospitable conditions. A number of contaminant
gases are emitted in the submarine atmosphere from
sources such as refrigerants, batteries, fuel/solvents,
sanitary tanks, torpedoes and the crew. A submarine
dives with a finite volume of air and the composition
of this captive atmosphere starts changing due to
changes in the respiratory gases like oxygen and
carbon dioxide and pollution of air from inboard
diesel exhaust, battery gases, etc [].

ATMOSPHERIC POLLUTANTS

In the closed ecological system of a submarine,
pollutants start accumulating in the atmosphere from
the  momen t  t he  submar ine  d i ves .  A  l i s t  o f
contaminants along with their source and maximum
perm iss ib le  concen t ra t i on  i s  enumera ted  i n
Table I [2]. Commonest threats to the captive
atmosphere onboard are as follows:

Oxygen consumption : Average consumption of
oxygen on board is 30 litres/man/hour. In additron
to this the oxygen from the atmosphere is deleted
due to oxidation of hydrogen, hydrocarbons and
carbon monoxide in hydrogen burners and hopcalite
fi l ters. Oxygen percentage in air should not be
allowed to fall below 1'7Vo at which level the mental

TABLE 1

Po l lu tan ts ,  sources  and permiss ib le  l im i ts

Po l  l u t an t s Max imum

permissib le l imi t

Sources

CO,

CO

NO, NO,

Hydrocarbons

Ars i ne

St ib ine

Ch lo r i ne

Hydrogen

H,SO. aerosol

Ethyl  acetate

Freon

B acter ia

O.8- l .3Vo

0.015 mg/ l

0 .0015 mg/ l

0 .1  mg/ l

0.0003 ng/l

0 .00015 mg/ l

0 .0001 mg/ l

0. I  mg/l

O.002 Vc

0.06 mg/l

0.5 mg/l

0.02 mg/l

Eng ine  exhaus t .

men, cooking

Engine exhaust ,

cook ing ,  pa in t s

Engine exhaust

Engine exhaust ,

pa in t s ,  so l ven t s

Ba t t e r i es

Ba t t e r i es

B at ter ies

B at ter ies

B at  ter i  es

Pai  n ts/so lve n ts

AC, Refr igerator

M e n

activity slows down without the person becoming
aware of the danger of hypoxia.

Carbon-dioxide generation : The amount of
carbon-dioxide produced per man per hour is about
757o of the oxygen consumed i.e., about 22.5 litrel
man/hour. Additional amount of carbon-dioxide is
added to this from the galley, oxidation of carbon-
monoxide and/or leakage from engine exhaust
particularly after a urgent dive or during snorting.

| i l .  I1 .No.2

'Medical  
OfTicers,  COMCOS(W).  Mumbai .
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POLLUTANT CONTROL MECHANISMS
oNBOAR-D [3] :

Isolation of pollution sources : All unavoidable
sources of pollution are isolated by hermetic sealing
o f  d iese l  eng ines ,  s to rage  ba t te r i es ,  WCs ,
refrigeration and air conditioning plants.

Ventilation : While on surface and when snorting,
ventilation dilutes the contaminants and freshens
the  a tmosphe re  onboa rd .  The re  i s  a  spec ia l
venti lation routine for battery pits.

Air conditioning : By condensing, considerable
amount of moisture from the atmosphere is removed
as are a large number of water soluble pollutants,
the most important being the oxides of nitrogen.

Oil : Smearing the surfaces in a submarine with
oi l  min imizes the dust  and bacter ia l  count  in
the air.

Hydrogen burners : In addition to their primary
function, these burners oxidize carbon-monoxide
and hydrocarbons. Freon is however decomposed
to release toxic degradation products.

Hopcalite filters : They are mainly used for
oxidation of carbon-monoxide to carbon-dioxide.
They also absorb nitric oxide, nitrogen dioxide,
acrolyne, hydrogen-sulphide and sulphur-dioxide.

Act ivated carbon f i l ters :  They absorb
hydrocarbons, stibine, nitrogen-dioxide, ammonia,
paint  th inners and solvents,  su lphur-d iox ide,
hydrogen-sulphide and chlorine.

Use of Submarine Escape Sets IDA 59M : In
accidents as in fire, carbon-monoxide and carbon-
dioxide rapidly accumulate. Also, chlorine and
phosgene evolve rapidly and fill up the compartment
owing to contact of water with battery acid or smoke
signal cartridges. In such situations, the way of

saving life or avoiding damage to health would be
by donning individual IDA 59M sets.

MICROCLIMATE CONTROL EQUIPMENT
ONBOARD DIESEL-ELECTRICS

The various apparatus used for atmospheric
regeneration available onboard an EKM class
submarine (and their distribution) in fully-loaded
condition are shown in Table 2. Other advances
include regeneration procedures like the lithium
hydroxide curtains which are in use in other Naval
submarines.

TABLE 2

Compar tmen t Regenerat ion

un i t s  (ARU)
Regenerat ion Y- I

boxes (V-64) boxes

F/8, Upper deck

F/8, Mid deck

C/R, Upper deck

C/R, Mid deck

I I I ,  Upper deck

I I I ,  Mid Deck

Engine room

Motor room

Aft  end

3

l 0

4

3

l t

2

3

I

I

2 0

6 0

3 6

2 0

l 2

6

o

Total

F/E -  Fore-end compartment,  C/R: Control  room,

I I I  -  3d compartment

REFERENCES
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2.  L i fe saving and atmospher ic contro l  systems hand
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Contemporary Issue
SUBMARINE HABITABILITY AND SURVIVAL ONBOARD A
DISABLED SUBMARINE

Surg Lt Cdr Bharat Jani-

ABSTRACT

Submar i ne  i s  an  enc losed  s t r uc tu re  wh i ch  i s  dep loyed  i n  adve rse  cond i t i ons  unde r  wa te r .  W i t h  t he  l im i t ed
space, food,  water and oxygen, l i fe ins ide submarine which is  d isabled at  sea bed is  chal lenging.  This ar t ic le
dea l s  w i t h  va r i ous  aspec t s  o f  t he  l i f e  i n  a  d i sab led  submar i ne  and  measu res  adop ted  by  t he  c rew  t o  p ro l ong
survival .  I t  h ighl ights c i rcumstances faced by crew which hinder surv ival .

Key Words :  Habi tabi l i ty ,  Surv ival ,  Disabled submarine
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INTRODUCTION

J\uring deployment. a submarine behaves l ike a
I-lpoikilothermic structure because it has a metal
body which is a very good conductor ofheat and is
surrounded by water. The rate of dissipation of heat
in the surrounding water depends on the tempera-
ture of water. The submarines operated by Indian
Navy are of Russian or German origin. Originally
designed for operating in cold waters, even though
they have been tropicalised with extensive retro-
fittings to ensure cooler microclimate, they still remain
thermally uncomfortable. In such conditions a disa-
b led  submar ine  i s  much  more  vu lne rab le  t o
environmental factors.

LIVING SPACEAND GENERALHABITABILITY

The fighting capability of a submarine depends
on its firepower and the fitness of the crew. It rs
considerably reduced if the crew is expected to live,
wo rk  and  re lax  i n  i nhosp i t ab le  cond i t i ons .
Submarines are congested, as the primary aim of
submar ine  cons t ruc t i on  i s  t o  accommoda te
machinery and combat equipment. The remaining
space is utilized as living space. The total numbers
of bunks are less than the sailing crew, which makes
HOT BUNKING unavoidable. There are only two
WCs and water restriction during patrol severely
compromises mental health and hygiene. In an
enclosed submarine breathing gases are limited and
when it is disabled on sea bed there is no facilitv for

ven t i l a t i on .  Ma in ta in ing  gases  i n  pe rm i t t ed
concentration is crucial for survival. This task is
managed by us ing var ious calculat ions which
include volume of compartment, number of personnel
and desired gas concentration. Multigas analysers
and regeneration units are deployed to extend the
survival period. A disabled submarine on ocean bed
is vulnerable to surrounding water temperature,
which makes hypothermia a potential danger ovei
prolonged submersion. However, in short term
submersion the temperature within the submarine,
rapidly rises to 43oC and beyond with relative
humidity to over 90o/o when ventilation and air-
conditioning systems are shut down.

FACTORS AFFECTING SURVIAL INSIDE
DISABLED SUBMARINE

The factors adversely af fect ing surv iva l  in
disabled submarine are water restriction, neglect of
personal hygiene, restriction of daily routine, and
insufficient physical movement. Air pollution affects
physical well being and inadequate rest reduces
fighting spirit and brings about thoughts of threat
to life. Once restricted resources of food and water
are finished, the crew becomes totally dependent
on the emergency food and water containers (Figs.
I and 2). The food and water from containers is finely
calculated to cater for daily requirement only. These
containers are distributed in different compartments
as per  the work ing st rength in  that  par t icu lar
compartment (Table I ).

Vol. ll, No.2
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TABLE I

Distr ibution of the food and water containers

Sr.  No.
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F i g . 3 : R a t i o n s c a l e s

Fig.4 : Instruction tiff in

Emergency water is to be distributed as no water
for first 24 hrs and 500 mliman/day from second day
onwards. If drinking water is very less sea water can
be added in 2:3 ratio. In condition where no drinking
water is available sea water can be used 50-55 ml 10-
I I times in a day.

CONCLUSION

Survival rn disabled submarine depends upon
extent of damage caused to submarine and condition
of crew. However different micro pollutants ln
submarine atmosphere, available ration and water
for crew decide endurance of crew in a disabled
submarine. The emergency ration and water is
sufficient for six days of which 2 days ration is stored
in the emergency container in each compartment.
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DISTRIBUTION OF EMERGENCY FOOD AND
WAIER

The  emergency  ra t i on  (F igs .  3  and  4 )  i s
distributed according to the calorie requirement of
an individual per day to carry out his daily activitres.
The calories are distributed in such a way that more
calories are provided through smaller volume items
so that the individual can continue activities and
still does not get exhausted and dehydrated.
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Fig .  l :  Foodconta iner

Fig. 2 : Contents of food container
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Continuing Medical Education (C ME.l

AEROMEDICAL UPDATE FOR SHIP BORNE MEDICAL OFFICERS

Surg Cdr RC Verma-

ABSTRACT

Aerospace medic ine is  basical ly  occupat ional  medic ine deal ing wi th a i rcrew. The scope is vast  but  an at tempt
has been made to fami l iar ize the ship medical  of f icers wi th aeromedical  informat ion pert inent  to safe f ly ing.
In addi t ion,  pract ical  t ips for  a i r  evacuat ion of  a pat ient /casual ty at  sea have been provided.  Any fur ther
c lar i f icat ion on these matters can be obtained f rom the local  aerospace medic ine specia l is t .

Key Words :  Pre-f l ight  st ress,  Inf l ight  st ress,  Fl ight  safety,  Fi tness to f ly ,  Casevac at  sea

INTRODUCTION

piloting an aircraft in the rapidly changing, three
I dimensional dynamic environment of the cockpit
demands high level of orientation, vigilance and
psychomotor coordination. The difficulty increases
exponentially when operating from a moving platform
at sea. In addition, the pilot has to be alert to detect
an emergency and take corrective action. Thus,
condi t ions such as lack of  s leep/rest ,  i l lness,
medication acting on the central nervous system
and affecting alertness, are not commensurate with
flying duties. Despite phenomenal technological
strides in the past century, the percentage of aircraft
accidents attributable to human error remained as
high as 60Vo.Due to man's physiological limitations
and degradation of cognitive faculties due to illness,
drugs, fatigue and stress, man remains the weakest
link in this complex chain and is apt to breakdown in
adverse situations.

The Medical Officer (M.O) is very important for
flight safety as his role involves detecting problems
at an early stage and advising remedial measures.
He can thus min imize,  or  bet ter  s t i l l ,  suggest
solutions and eliminate preventable fl ight safety
hazards. This in the long run will enhance the combat
potential of the Naval Aviation arm. The aim of this
CME is to provide a ready reckoner on aero-medical
issues to Medical Officers (M.O) involved in flying
operations on board ships.

PILOT FUNCTIONS

The various functions during flying can be
classified into four stages. Firstly, how is the
information that pilot needs is gathered (sensory
inpu ts )  t h rough  eyes ,  ea rs ,  nose ,  ves t i bu la r
apparatus and kinesthetic receptors. Errors can
occur when the information itself is wrong, distorted
or  missed.  Secondly,  how is  th is  in format ion
processed by brain. Errors can occur at this stage if
the correct information gathered is incorrectly
interpreted by brain for example coning of attention
on one task/monitoring one instrument during an
emergency and ignoring readily available information
from another source; fascination with an object such
as a target during firing; complacency set in by
overconfidence/fatigue; failure to choose best
available data due to illness, medication, alcohol,
fatigue, stress etc; failure to check the accuracy of
in format ion through cross checking due to
complacency set in by boredom,/overconfidence/
illness/medication. Thirdly, errors in decision making
can occur due to sociaVemotional pressures, fatigue,
hypoxia, etc. Lastly, errors in implementation of
decision can result from fatigue, effect of illness/
medication, hypoxia, sudden incapacitation, etc. In
summary,  an error  can be caused by faul ty
information, faulty interpretation of accurate
information, ignoring of useful data, failing to focus
on all tasks needing attention or by not computing
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the full range of alternatrves.

AEROMEDICALFACTORS

Hypoxia. There are no deleterious etl'ects in a
healthy person upto 10,000 feet alt itude due to
physiological compensatory mechanisms namely, an
increase in the heart rate and cardiac output and an
increase in the respiratory rate ancl volume I l. Since
the Naval helicopters have a service celling of I 0,000
f'eet, the occurrence of hypobaric hypoxia is not a
problem per se. However, this degree ofhypoxia has
an adverse effect on dark adaptation, which is
manifest at altitudes as low as 5,000 feet and can be
significant in the aircrew who smoke because carbon
m o n o x i d e  c o m b i n e s  a b o u t  2 1 0  t i m e s  m o r e
preferentially with haemoglobin as compared to
oxygen [2]. Thus, for a smoker, an altitude of 5,000
feet can be equivalent to an altitude of 10,000 t'eet.

Message for M.Os. Indoctrinate the aircrew about
the i l l  eff 'ects of smoking with particular emphasis
on hypoxia especially when undertaking night flying.

Decompression Sickness. The altitude threshold
for DCS is l8,000 feet. However in the Naval setup,
DCS has been reported at much lower altitudes rn
peop le  who  have  unde r taken  d i v i ng  w i th
compressed gas preceeding flying activity. Avoid
flying for atleast I 2 hours after exposure to a pressure
of up to 2 bar abs ( I 0 m of sea water) and atleast 24
hours when exposed to pressure exceeding 2 bar
abs [31.

Message for M.Os. Be firm in declaring the
aircrew/passenger unfit for diving with compressed
gas in 12/24 hour period (as mentioned above).

Pilot Personality. Personality describes the ways
that people interact with situations and other people.
Beaven ment ioned contro l  o f  the imaginat ion,
con f i dence ,  pa t i ence  and  espec ia l l y  a  s t rong
motivation to fly as important characteristics of
successful aviators during World War I [41. Christy
described the balance necessary between various
factors such as rigidity and t ' lexibil i ty [5]. A USAF
report refers to a typical aviator as possessing an
above average intelligence, a matter-of-f'act view of
l ife and a preference lbr action over introspection in
deal ing wi th s t ress [6] .  The lat ter  is  s igni f icant
because an exaggeration of such a tendency may
lead a fiustrated pilot to act out in inappropriate
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ways (drinking or impulsive physical action) rather
than thinking the problem through in a deliberat
manne[.

Message for M.Os. Remember that though a
stereotype of pilot personality exists flyers are quite
diversifled and some iu'e women. The medical officer
must watch for any "signs of frustration" in the
aircrew.

Pre-Flight Medical Examination. The pre-fl ight
medical  examinat ion (PFME) is  carr ied out  ln
accordance with para 3307 of INAP-2[1l.lt is carried
out to ascertain the physical and mental f itness of
the aircrew to ensure smooth, safe and efficient
flyin-e. It is mandatory, irrespective of rank and
appointment of aircrew and is carried out immediately
afier the nrorning/evening mass brieting. It is carried
out at close quarters and in case of any doubt, a
detailed examination must be carried out in the sick
bay to ascertain fitness. During PFME ascertain that
the aircrew have had atleast eight hours of sleep
prior to their rnorning sortie and have not undertaken
extremely strenuous physical activity prior to flying
by night. Ensure that the aircrew have not consumed
alcohol prior to the sortie. PFME carried out during
day is not valid for night f lying. Maintain the PFME
record in a register on board ship.

Message for M.Os. Regular interaction with the
aircrew on board ship greatly assists ascertaining
fitness for f lying.

Pre-Flight Stresses. There are multiple and varied
factors affecting an aircrew in the pre-flight period.
The stressors may be physical such as exposure to
heat and noise; physiological such as disruption of
sleep - wake cycle, dehydration, hypoglycaemia,
a lcohol ,  fa t igue;  pathological  such as i l lnesses
causing anaemia and hypoxia: pharmacological such
as self prescribed medication and psychological
such as l i fe  s t resses,  space constra ints ,  f l ight /
squadron environment, interpersonal relationship,
motivation. In addition. embarked aircrew have
stresses in the pre-embarkation period such as move
at  a shor t  not ice,  leavin-e behind pending jobs,

unresolved family matters/worries. i l lness in the
family or deprivation of planned leave. Besides, there
may be additional concerns about operating with
unfarn i l iar  personnel  ar ld  command st ructure,
contributing to stress. Other sources of stress during
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embarkation period include dissatisfaction with
accommodation, office and storage spaces and
sharing of resources of ship's personnel.

Message for M.Os. Remember that stressors
seldom occur  in  iso lat ion and thei r  ef fect  is
synergistic.

Pre-flight Meals. These are essential to prevent
detrimental effects of hypoglycaemia and in-flight
tiredness, headache, inability to concentrate and in
extreme cases unconsciousness. Another advantage
of pre-flight meal is that in case of crash, the aircrew
can stay without a meal for 24 hours. It is however
prudent to avoid certain food stuffs and drinks prior
to undertaking a sorlie.

Message for M.Os. Impress the importance of
pre-flight meals. Advise aircrew to avoid food items
such as peas, beans, cauliflower, cabbage and high
roughage food as they are gas forming [8]. Even
chew ing  gum p romo tes  swa l l ow ing  o f  a i r .
Carbonated soft drinks must be avoided for the same
reason. Since gas expands at altitudes in accordance
with the Boyles Law, the pilot can experience
abdominal discomfort and pain in-flight. Food items
with highly refined sugar must be avoided as they
lead to high blood sugar level which is usually
followed by a rapid drop in blood sugar due to
excessive secretion of insulin having a profound
physiological impact.

Aircrew and Sleep Disorders. Sleep disturbances
may be related to erratic fling schedules, unfamiliar
ship environment, stressful l i fe on board ship.
personal  d i f f icu l t ies,  i l lnesses,  a lcohol  abuse,
hypnotic drug abuse, major/chronic dissatisfaction
wi th l i fe ,  under ly ing personal i ty  d isorder  or
psychiatric disorders such as anxiety and depression

[9] and exposure to different ship environments due
to frequent embarkations.

The physio logical  ef fects of  s leep inc lude
restoration of balance among the neuronal centres

[0]. Prolonged wakefulness leads to progressive
malfunction of the mind, abnormal behaviour
sluggishness of thought, irritability and deterioration
in performance of repetitive and boring tasks for
example, scanning of instruments.

Message for M.Os. Indotrinate aircrew about the
beneficial effect of adequate sleep and avoidance of
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coffee, smoking, late night movies, and reading
before bedtime.

Alcohol. Alcohol is a socially accepted drink. A
standard drink contains l2 gram ofalcohol and in a
70 kg person, it results in peak blood alcohol
concentrations of approxi m ately 4.3 -8.7 mmol/litre
(0.02-O.O47o), depending upon the rates of ingestion
and absorption. Thus, a standard drink can be 44 ml
(1.5 Oz) of distilled liquor (80 Proof or 407o alcohol
by volume) or 360 ml (12 Oz) of beer (57o alcohol) or
150 ml (5 Oz) of wine (127o alcohol). Alcohol is
metabolished and eliminated from the body at an
average rate of about 8 Gm/hour or 30 ml of 75 proof
whisky/hour or about one small peg/hour. Thus, for
each standard drink consumed, approximatelye two
hours are required for the BAC to fall to zero and no
amount of coffee or medication will alter this rate.

Message for M.Os. The M.O must indoctrinate
the airew on alcohol as it is a depressant of the CNS
and disrupts all body functions necessary for safe
flying. Alcohol impairs the visual and auditory
systems; has negative effect on both short and long
term memory and on thinking and decision making;
s lows down ref lexes and makes coordinated
movements difficult; warps how one perceieves
himself; induces high risk behaviour, makes one
reckless and increases spatial disorientation. Effect
of  a lcohol  on s leep may contr ibute to f l ight
performance decrements. Alcohol taken causes a
dose - dependent reduction in REM sleep and
increases frequency of sleep apnoea and hypoxemic
episodes.  On the fo l lowing day,  there is  a
consequent reduction in alertness, concentration
and oculovestibular function and an increase in
anxiety. It is important the remember that the effects
of alcohol are greater at higher altitudes. At 6,000'
(2, 100 meters), the effect of one drink is that of two
drinks at sea level.

Bottle to Throttle Time. The regulations as per
the INAP-2 do not mention a specific time interval
necessary between consumption of alcohol and
undertaking flying duties. Thus, during PFME, the
M.O may inquire about alcohol consumption or
hangover effects.

Illness and Medication. Flying is a complex
cognitive activity requiring a high level of sensory-
motor coordination. It is imnortant to remember that
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c o m m o n  i l l n e s s e s  s u c h  a s  U R T I ,  r h i n i t r s ,
gastroenterit is, headaches, etc while not precluding
work in an otfice, may pose significant in-fl ight
hazards.

Message for M.Os. The rule of thumb to asceftarn
fitness fbr f lying is to ensure that i l lness does not
interfere with safe flight performance and ensure
that medication prescribed does not cause any side
ef'fects.

Self Medication. Prol if'eration of over-the-counter
medicines, aggressive marketing and "half baked"
infbrmation in the print media and the Internet has
increased self medication. Many of these medicines
cause  s ide  e f f ec t s  t ha t  a re  undes i rab le  and
contraindicated.

Message for M.Os. Indoctrinate aircrew about
the risks of self medication and also the oossible
hazards to flying.

Fatigue. Flying requires an integration of rnany
skil ls l ike working memory, vigilance, spatial abil ity
and psychomotor functioning. All these skil ls can
be degraded by fatigue. The aero-medical concerns
inc lude an increased react ion t ime.  decreased
attention and diminished memory all of which have
a detrimental effect on flight saf'ety.

Message for M.Os. There are no objective criteria
to determine at which point pilot is tatigued enough
to  compromise  f l i gh t  sa fe t y .  The  M.O mus t
indoctrinate the aircrew about the hazards of fatigue
and impress upon the avoidance of  pre- f l ight
st resses.

Health and Physical Fitness. These issues
become s igni f icant  especia l ly  dur ing pro longed
deployment.

Message for M.Os. The M.Os must indoctrinate
the aircrew about the merits of nraintaining a good
health and physical f itness since good retlexes,
improve alertness and delay fatigue. Physical fitness
also deterrnines the outcome of nost crash survival
over difficult tenain.

BOYLE'S LAW AND AVIATION

The body contains a number of gas-fi l led cavities
which communicate with varying degrees to the
external environment. The cavity may be semi-closed
(lungs, middle ears and paranasal sinuses) or closed
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(peritoneal cavity). The expansion of gases results
in no dift lculty if the pressure build up resulting
fiorn the expanding gas can be relieved. However,
when the gas cannot escape, discomfort and parn
occur [81. The sources oftrapped gas are natural or
due to d isease,  t rauma, invasive procedure and
surgery. In addition, gas may be trapped around the
body in POP casts,  pneumat ic  spl in ts ,  cuf fed
endotracheal  tubes and bal loon catheters I  l ] .
During ascent and descent of aircraft, the pressure
of gas within these cavities must attain equil ibrium
with that of the surrounding environment or the
individual can suffer from barotrauma.

UTILISING HELICOPER ON BOARD SHIPFOR
CASUALTYEVACUATION

Any Naval helicopter can be uti l ized for safe and
speedy a i r  evacuat ion of  a pat ient .  The M.O in
consultation with the aircrew must evaluate the
helicopter on board to assess the pertinent f'eatures
like speed, range, endurance, the volume/space
available fbr carrying patient and the points for
securing the stretcher and other medical equipment.
Pr ior  to  evacuat ion.  obta in the in format ion on
expected weather  enroute and d iscuss wi th the
captain of the aircrafi about the condition of the
patient in order to plan the fl ight profi le such as
altitude restriction. etc.

The decision to air evacuate a patient at sea must
sat is fy  the fo l lowing precondi t ions [21.  Is  the
patient adequately stabilized to undertake air travel?
Is the risk of transl-erring less than the risk of not
transferring'? Are the benefits of evacuation real and
do they justify clinical, operational and financial
penalty and is the move medically necessary.

Practical Tips for CASEVAC. When convinced
about the need for speedy evacuation and that the
patient can cope up with the flight enroute, appraise
the Commanding Officer about the same irrespective
of the ship's programme. Ensure that the important
details of the nature of casualty and the medical
assis tance requi red at  the p lace of  arr iva l  are
tbrwarded. Use plastic f luid bottles and Wollfe's
bottle as the glass bottles may break during arr
turbulence.  Carry pre loaded syr inges of  drugs
contemplated to be used in-fl ight. Keep in mind the
possibil i ty of air sickness, claustrophobia, f 'ear of
f ly ing and anxiety and apprehensions of  being
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disembarked at a new place.

Effect of Pressure change on Medical Equiment.
In case of air evacuation of a casualty at sea, the
M.O must account for varying volumes of trapped
a i r l gas  i n  t he  d r i p  chambers  f o r  i . v .  f l u i ds ,
endotracheal tube cuffs, balloon bladder catheters,
POP casts, sphygmomanometer cuffs, water traps
used in chest tubes and the intravenous fluid drip
rate. Inflate the balloon bladder catheter and ET cufTs
with normal saline.

Absolute Contraindications forAir Evacuation.
Untreated penumothorax (which can lead to tension
pneumothorax due to expansion of gas on ascent to
al t i tude)  and bowel  obstruct ion are obsolute
contraindications.

Relative Contraindications. Clinically unstable
patient. a neuropsychiatric case requiring restraint.
sedation and supervision or a neuropsychiatric case
who although not presently disturbed, but may react
dangerously in air are relative contra-indications.

Evacuation of a case of DCS at Sea. Since it is
essential to maintain the patient near sea level
atmospheric pressure, the use of even a low flying
helicopter is relatively contraindicated due to Boyle's
law. However, if time is at a premium because the
case merits definit ive treatment at a hyperbaric
chamber at the earliest, the M.O must start 1007o
oxygen, institute treatment for circulatory collapse
and impress upon the captain of the aircraft to
maintain an altitude below I,000 feet preferably and
not to exceed 5.000 feet at any time.

In-Ftight Supplemental Oxygen. Is indicated in
a patient with anaemia, coronary, pulmonary or
cerebrovascular disease. The rule of thumb is that
in case the patient requires supplemental oxygen on
ground/ship, then provide it in-flight or if the patient
becomes dyspnoeic on climbing a flight of stairs, it
is prudent to provide supplemental oxygen in-flight.

STRESSES PECULIARTO ROTARY WING
AIRCRAFT

The demands of  f ly ing a hel icopter  inc lude
missions at short notice for SAR in unfamiliar areas
or over homogenous sea, deck operations involving
landing on a small moving platform flying in various
moon phases with or without NVGs, flying single
engine VFR helicopter (Chetak) at night or in marginal
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weather conditions, f lying single pilot helicopter
(Kamov) in  dark moon phase over  sea,  heat ,
vibration, noise and postural stress. In a Chetak the
problem of asymmetric posture due to involvement
of all the four limbs for operating the controls (cyclic,
collective and rudders) get aggravated manifold due
to constantly flexing the neck to enable good forward
visibility with the weight of helmet and the neck roll
of the Mae Vest and sitting on a rock hard PSP with
a non uniform surface on the seat pan. Other
contributory factors are physical stresses such as
noise, vibration and anthropometric mismatch in
operation of various controls. All these f'actors can
lead to the development of neck and low back
discomfort/pain either in-flight and/or post flight.

Message or M.Os. The M.O must ensure that
the aircrew carry out their exercises particularly the
neck and back strengthening exercises while at sea.

Spatial Disorientation. Spatial Disorientation
(S.D) is a major cause of "Class A" mishaps in the
military all over the world. Age and flying hours are
not a guarantee against development of SD. The
term is used to describe a variety of incidents
occurring in flight where the pilot fails to sense
correctly the position, motion or attitude of his
aircraft or of himself within the fixed co-ordinate
system provided by the surface of the earth and the
gravitational vertical [3]. Thus, there can be errors
in the perception of aircraft position. Nearly all
aircrew experience illusory sensations of aircraft
at t i tude and mot ion or  fa i l  to  detect  a i rcraf t
orientation at some time during their flying career.

The Naval rotary wing aircrew have a high
probability of developing SD due to a combination
of factors such as flying over featureless terrain of
sea in varied moon phases; f lying in marginal
weather conditions over unfamiliar area,/routes when
assist ing the state dur ing natura l /man made
disasters, stresses of unfamiliar ship's environment
when frequently embarking various ships/decks. In
addition, f lying with NVGs predisposes to the
development of S.D by restriction of peripheral
vision (40") necessitating excessive head movement,
l oss  o f  dep th  pe rcep t i on ,  l oss  o f  co lou r
discrimination, distraction by the weight penalty on
the neck and alteration of the centre of gravitv of
the aircrew helmet.
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Message for M.Os. Indocrinate the pilot on the
limitations of sensory mechanisms and impress that
one should not fly by the "seat of pants" sensation
and when in doubt, to rely on instruments. The
aircrew must  mainta in a h igh prof ic iency in
instrument flying and avoid unnecessary aircraft
maneuvers and head movements. They must be extra
vigilant while flying at night, rnarginal weather and
poor visibility. Do not fly when suffering fiom an
upper respiratory tract infection, under the influence
of drugs/alcohol, or when mentally/physically
debilitated.
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Continuing Medical Education (CME)

Continuing Medical Education (CME) consists of topics of common interest to ship borne medical
officers which are written by specialists in various fields of marine medical sciences. The topics
selected should be ofrelevance and should address day to day medical problems onboard ships.
The topics should be contemporary, should quote the latest references and should be written in
a lucid style. The CME should provide practical information on the diagnosis and management of
commonly occurring medical problems onboard ships with the help of algorithms, diagrams and
photographs. The CME should not exceed 2500 words, should have less than 8 tables and figures
and not more than 30 references. The editorial board proposes to continue the current practice of
publishing at least one CME in each of the issues to make educative reading to young naval
medical officers.
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