


MARINE MEDICAL SOCIETY
(Regd F-3611)

President
Surg Vice Adm VK Saxena, AVSM, VSM

Vice Presidents
Surg Rear Adm DK Khanna

Surg Rear Adm KK Singh, SM, VSM

Executive Committee

Surg Rear Adm (Mrs) M Jaiprakash Surg Cmde KB Misra

Surg Cmde YP Monga, NM Surg Cmde S Kumar, VSM

Surg Cmde N Kannan, VSM Surg Capt G Verghese

Surg Capt Ramesh Nair

Secretary
Surg Cdr SS Pundir

Treasurer
Surg Cdr P Deshmukh

Address for Correspondence
Secretary

Marine Medical Society
INHSAsvini

Colaba, Mumbai 400 005. India
Website : http://www.mmsindia.net

. 1

' !

+
, l. .  t t

L' :  
Wi '
t .



a
t

J
I
{

t i  : .
' - { ' '

$3

t + -

v.-"
b

JOURNAL OF
MARINEMEDICAL

SOCIETY
VOLUME 1I

Published Biannuallv

Editor-in-Chief
Surg RearAdm DK Khanna

Editor
Surg Capt VSSR Ryali

Addre s s fo r C orre sp ondenc e
Editor

Journal of Marine Medical Society
INHS Asvini

Colaba, Mumbai 400 005.India
Website : http://www.mmsindia.net
email : journalofmms @ yahoo.com

j oumalofmms @ gmail.com
Telefax :022-22L66729

Printed, published and owned by Director General of Medical S'ervices (Navy), Sena
Bhavan, New Delhi ll0 011. Printed on his behalf atTypo Graphics, Mumbai 400 103.



-f

Editorinl
WHAT'S INA NAME?

Surg CaptVSSR Ryali.

INTRODUCTION

"What's in a name? That which we call a rose

By any other name would sntell as sweet."

Romeo and Juliet (II, ii, 1-2)

D omeo Montague and Juliet Capulet fall in love
l\n Shakespeare's lyrical tale of "start-cross'd"
lovers. They are doomed from the beginning as mem-
bers of two warring families. Here Juliet tells Romeo
that a name is an artificial and meaningless conven-
tion, and that she loves the person who is called
"Montague", not the Montague name and not the
Montague family. Romeo, out of his passion for
Juliet, rejects his family's name and vows, as Juliet
asks, to "deny (his) father" and instead be "new
baptized" as Juliet's lover. This one short line en-
capsulates the central struggle and tragedy of the
play []. However it also emphasizes how much a
name defines a person and influences a person's
behaviour and relationships. In other words we very
often try to live up to our names. Our names can
inspire us to greatness or condemn us to modera-
tion. Psychologists have written volumes on the ill
effects of naming children without much thought.
Names not only define people but are equally im-
portant to organizations. Peter Sloane and David
Perla writing on the importance of names of compa-
nies ask'What's in a Name?'and answer themselves
'Everything'. 

They further add that good company
monikers suggest rather than describe and great
ones have the flexibil i ty to survive unforeseen
changes or expansion [2].

The subscribers of this journal, the Journal of
the Marirle Medical Society are members of the
Marine Medical Society. The members of the society
are mainly Naval medical officers, both general duty
and specialists including those from under water
medicine. The journal of the society in turn publishes

articles of interest to Naval Aviation Medicine,
Diving medicine, Submarine medicine, hyperbaric
medicine and matters of research interest pertaining
to and done by Naval  doctors onboard ships,
submarines, units and hospitals. Does the name
'Marine Medical Society' represent this unique
group of specialists? Does the name of the journal
do justice to the type of work it propogates, its'
contributors and subscribers?? The answer to this
question requires an understanding ofthe evolution
of the nomenclature of the speciality. society and
the related institutions.

EVOLUTION OF THE NOMENCLATURE

The nomenclature of  Indian Naval  Medical
institutions, the under sea specialty and the society
have undergone a sea change over the last 45 years.
The Naval Medical Research and Training Center
(NMRTC) was established in Mumbai in 1964 to look
af ter  the medical  care,  research and t ra in ing
requirements of naval, submarine and diving medical
officers as a prelude to the induction of the first
diesel submarines into the Indian Navy in Dec 1968.
Within a decade, the name was found to be a tongue
twister, too cumbersome and perhaps too straight
forward (see Peter Slaone and David Perla as quoted
before) and hence the establishment was renamed
as the Institute of Naval Medicine (INM). The name
was perhaps inspi red by a,s is ter  organizat ion,
namely the Institute of Aviation Medicine (IAM)
which was later to become the Institute of Aerospace
Medicine. The INM became the umbrella organization
under which a number of schools, including the
School of Naval Medicine (SNM) and research
establishments l ike the hyperbaric medical center,
the physiology cell and the aviation medical cell
were established. Among these the SNM was most
important because it trained specialists in marine
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medicine besides overseeing medical research and
treatment in the hyperbaric center. In 1976, the
Marine Medical Society (MMS) was formed under
the chairmanship of Surgeon Rear Admiral DRF Pinto
PVSM, AVSM, then Director of Medical Services
(Navy). The members of the MMS were drawn mostly
from Indian Navy's medical branch though there
were some prominent exceptions from other Armed
Forces Medical Services, Civil ian doctors and
Merchant Navy men. The association grew in
st rength and organizat ion,  conducted annual
conferences on a regular basis and started a journal
which is published twice a year. In 1979, the SNM
started a Diploma in Marine Medicine (DMM) and
the first batch passed out in 1981. The name of the
School  of  Naval  Medic ine was found to be
unsatisfactory and was renamed the Under Sea
Medicine Department (USMD) in 2004. The USMD
has taken up a case in 2009 to rename DMM as the
Dip loma in Mar ine and Hyperbar ic  Medicrne
(DMHM). This perpetual search for the right name
is not unique to the Indian Navy. In March 1999
American Board of Preventive Medicine (ABJM)
received approval  to  change the name of  i ts
subspecialty certification in Undersea Medicine to
Undersea and Hyperbaric Medicine. This change in
name was expected to more accurately reflect the
expansion of practice during the previous decade
which included regular use of hyperbaric oxygen
therapy for a variety of disorders. TheABPM offers
thiS subspecialty certification exam on an annual
basis [3]. In 2000 the American Board of Emergency
Medicine (ABEM) received approval to offer
subspec ia l t y  ce r t i f i ca t i on  i n  Unde rsea  and
Hyperbaric Medicine to diplomats of their Board.
With all this flux, is there a case to change the name
of the 'Marine Medical Society' and the 'Journal of
Marine Medical Society'? Change for change sake
is meaningless. We need to look at reasons for such
a change.

REASONS FOR CHANGE

What does the name 'marine medicine' evoke?
We found the answer in the World Wide Web (www).
When we tap in the key words 'marine medicine' on
google search we were presented with a mammoth
25 million results ranging from marine biology to
toxicology, geology to genealogy, marine mammals
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to crustaceans for starters but hardly anything
pertaining to naval or undersea medicine. The only
exceptions were the sites of the INM, SNM and the
DMM offered by the Maharashtra University of
Medical Sciences which appear prominently among
the first l0 results. In contrast the key words 'naval

medicine' fetch just about 6 million results which
include the Naval Medical Research establishments
of the USA, UK and other developed countries and
also INM. The search words 'under sea medicine'
beget a more modest 150,000 results consisting
essentially of research and treatment facilities for
divers, submariners and those working with hyper
bar ic  chambers inc luding SNM. What  are the
conclusions drawn? The word 'marine medicine' is
perhaps not only imprecise but vague and over-
inclusive as it draws over 25 million results not
related to our core area of specialization. The word
'mar ine  med ic ine '  i s  a l so  pe rhaps  no t
contemporaneous and representative as most others
in developed countries doing work on naval, under
sea and diving medicine get listed when the key
word 'naval medicine' is used. The other key word
'under sea medicine' is perhaps too narrow as it
draws just about 150,000 results and excludes
facil i t ies doing research work in surface naval,
aviation and hospital units. So are the names 'Naval

Medical Society' and 'Journal of Naval Medical
Society' preferable to 'Marine Medical Society' and
'Journal of Marine Medical Society'? This question
can be answered only if all available alternatives are
considered.

ALTERNATIVE NOMENCLATURE AND
BENEFITS

The words 'Naval Medical Society' may be more
precise than 'Marine Medical Society'. However the
nomenclature is not very suggestive of what the
society's membership stands for (revisit Peter Sloane
and David Perlas' prescription for a good name of
an organization) [2]. The members of the 'Marine

Medical Society' were all Indians and they formed
the earliest and still the largest association doing
commendable research work on naval, aviation,
under sea and hyperbaric medicine in India. So the
term'IndianAssociation of Naval Medicine' would
be more suggestive of this group's identity. The
association also is the largest body in India doing
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niche research work on hyper baric medicine and nomenclature of medical, undersea and hyperbaric
the association would do well do add the term 'hyper institutes in the Indian Navy. These changes followed
baric medicine' to its' nomenclature before logic and paralleled international trends. We believe r
neophytes doing preliminary hyper baric medical similar changes are due in the name of the 'Marine

work elsewhere in India (mostly in fancy and Medical Society' and this journal. Our duty is to
commercializedcorporatehospitals)usurpthename. propose the logic, possibilities and benefits from
Arethereanyadditionalbenefitsincallingourselves such change. We welcome both brick bats and 

'

as the 'Indian Association of Naval and Hyperbaric bouquets to our proposal.
Medicine (IANHM)' and our journal as the 'Indian 

The decision for any change of nomenclature of
Journal of Naval and Hyperbaric Medicine the society and the joirinal rernains firmly with the
(IJNHM)'? As this nomenclature provides precision, General bodv of the societv.
focus and imagination to t}te work represented by
the journal, indexing of thejournal becomes easier. REFERENCES

The Indian Association of Naval and Hyperbaric l. Shakespeares' Famous Quotations: available at hup://
Medicine can hope to offer certification, membership www.crcpress.co.uk
andfellowshipinthisnichespecialityif wequickly 2. peter s sloane and David perta. what's in a Name?
take the steps necessary for registering the new Everything; Business ideas, September 12, 2008:
names before we are piped to the post by someone available at http://www.entrepreneur.com
less entitled than us, 3. The American Board of preventive Medicine

CONCLUSION 
certif ication announcement on Undersea and tr
Hyperbaric Medicine available at http://

There have been a number of changes in the www.abprevmed.org
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Contemporary Issae
EVIDENCE BASED MEDICINE AS A TOOL FOR CLINICAL DECISION
MAKING

Surg Cdr S Ray'

ABSTRACT

Background : Evidence based medicine (EBM) is the process of systematically finding, appraising, and using
contemporary research findings as a basis for clinical decision [1] and solving clinical problems. In contrast to
the traditional paradigm of oplnion based medical practice, EBM acknowledges that intuition, unsystematic
clinical experience, and pathophysiologic rationale are insufficient grounds for clinical decision.making and
stresses the examination of evidence from clinical research. The basic principles of Evidence-Based Medicine
are that (a) clinical decisions should be based on the best available scientific evidence, (b) clinical problems
should determine the type of evidence to be sought, (c) the best evidence is identified by uslng epidemiological
and biostatistical concepts, (d) conclusion derived from the critical appraisal of evidence should be used for lhe
management of patients and (e) clinical performance should be constantly evaluated.

Methods : The methodology of Evidence-Based Medicine comprises formulation of cl inical questions from
patient problems. This consists of four parts (PICO), namely a populat ion (P) with a cl inical problem; an
Intervention (I) or exposure; the comparator @ intervention or exposurei and the outcome (O). This four-part
question framework can be applied to all types of questions asked by healthcare providers and consumers and
include Why me? (aetiology), What's wrong with me? (diagnosis), What will happen to me? (prognosis), and
How wil l  intervention change outcome? (intervention). The second step is a search for the best avai lable
evidence. To conduct searches on a regular basis, clinicians need effective searching skills and easy access to
bibliographic databases. The third step is to evaluate, or appraise, the evidence for its validity and clinical
usefulness, When using medical l i terature to answer a cl inical question, approach the study using three
discrete steps. In the first step, ask "Are the results of the study valid?" In the second step, ask, "What are the
result?" to consider the size and precision of the treatmentts effect. The third question is "How can I apply
these results to my patient 's care?" To answer focused foreground cl inical questions and use of val id and
applicable evidence in clinical practice, the most efficient approach is to begin with a prefiltered evidence-
based medicine resburce like the Cochrane Library.

Conclusion : The evidence base of medicine needs to improve in its scope (both by disease and study type) and
quality. Some diseases, like early breast cancer, have a large research base to guide decision making. However,
for most diseases, many important questions remain unanswered, and for those with available evidence there
is often considerable room to improve its quality.

Key Words : Evidence, Medicine, Decision making

INTRODUCTION

pvidence based medicine (EBM) is the process
IJof systematically finding, appraising, and using
contemporary research findings as the basis for clini-
cal decisions []. It is about solving clinical problems.
In contrast to the traditional paradigm of opinion
based medical practice, EBM acknowledges that in-
tuit ion, unsystematic clinical experience, and
pathophysiologic rationale are insufficient grounds

for clinical decision-making and stresses the exami-
nation of evidence from clinical research. As a
distinctive approach to patient care, EBM involves
two fundamental principles. First, evidence alone is
never sufficient to make a clinical decision. Deci-
sion-makers must always trade the benefits and
risks, inconvenience, and costs associated with al-
ternative management strategies. Second, EBM
posits a hierarchy ofevidence to guide clinical deci-

'JDMS (Health), IHQ of MoD (Navy), New Delhi.
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sion making [2]. The movement of Evidence-Based
Medicine (The New Paradigm) started in early 1990s
to integrate research evidence and optimum man-
agement to patients [3]. Medical Practice is changing
and the change which involves using the medical
l iterature more effectively in guiding medical
practices is profound enough to be called a paradigm
shift [2]. Evidence based medicine is not restricted
to randomized trials and meta-analyses. It involves
tracking down the best external evidence with which
to answer our daily clinical questions. To find out
about the accuracy of a diagnostic test, we need to
find proper cross sectional studies of patients
clinically suspected of harbouring the relevant
disorder and not a randomized trial. For a question
about prognosis, we need proper follow up studies
of patients assembled at a uniform, early point in the
clinical course of their disease. And sometimes the
evidence we need will come from the basic sciences
such as genetics or immunology. It is when asking
questions about therapy that we should try to avoid
the non-experimental approach, since these routinely
lead to false positive conclusions about efficacy.
Because the randomized trial, and especially the
systematic review of several randomized trials, is so
much more likely to inform us and so much less
likely to mislead us, it has become the "gold
standard" for judging whether a treatmentdoes more
good than harm [4].

The  bas i c  p r i nc ip les  o f  Ev idence -Based
Medicine include the following:

(a) Clinical decisions should be based on the best
available scientific evidence.

(b) Clinical problems should determine the type of
evidence to be sought

(c)  The best  ev idence is  ident i f ied by us ing
epidemiological and biostatistical concepts

(d) Conclusions derived from the critical appraisal
of evidence should be used for the management
of patients.

(e) Clinical performance should be constantly
evaluated [5].

METHODOLOGY OF EVIDENCE BASED
MEDICINE

The methodology of Evidence-Based Medicine
comprises the following steps:

6

(a) Formulation of clinical questions from patient
problems.

(b) Performing an electronic search of literature for
relevant evidence.

(c) Evaluation of evidence for its validity and
usefulness.

(d) Use of valid and applicable evidence in clinical
practice.

Setting the Question : The questions that initiate
evidence based medicine can relate to diagnosis,
prognosis, treatment, latrogenic harm, quality of
care, or health economics. In any event, they should
be as specific as possible, including the type of
patient, the clinical intervention, and the clinical
outcome of interest. While the knowledge explosion
continues, making assumptions about the certainty
of our knowledge base is risky. Studies of information
need show that one to two questions are generated
for each outpatient consultation and five questions
for each inpatient consultation. About a third of
these questions are about treatment of a specific
condition, and a quarter is about diagnosis. EBM
tools help answer these "foreground" questions,
which are specific and relevant to clinical decision
making [6]. Once the clinical question has been
identified, it then needs to be put into a searchable
and answerable form. This consists of four parts:

(a) a population (P) with a clinical problem;

(b) an intervention (I) or exposure;

(c) the comparator (C) intervention or exposure;
and

(d) the outcomes (O).

For example, the question posed by a l2-year-
old man wanting to know about colorectal cancer
screening could be rephrased as: "In asymptomatic
people at  average r isk of  co lorecta l  cancer
(population), does screening by faecal occult blood
test ing ( in tervent ion)  reduce morta l i ty  f rom
colorectal cancer (outcome) compared with routine
care without screening (comparator)?"

Aetiology, prognosis, diagnosis or intervention?
This four-part question framework can be applied to
al l  types of  foreground quest ions asked by
healthcare providers and consumers - Why me?
(aetiology), What's wrong with me? (diagnosis),

Jour Marine Medical Society, 2aO9 VoL 1l , No. I
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What will to happen to me? (prognosis), and How
will intervention change outcome? (intervention).
Thus there are four fundamental types of clinical
questions on which a search criteria is evolved. They
involve

(a) Therapy : determining the .effect of different
treatments on improving patient function or
avoiding adverse events

(b) Harm: ascertaining the effects of potentially
harmful agents (including the very therapies
we would be interested in examining in the first
type of question) on patient function, morbidity,
and mortality

(c) Diagnosls : establishing the power of an
intervention to differentiate between those with
and without a target condition or disease

(d) Prognosis : estimating the future course of a
patient's disease

Finding the Evidence: The second step is a search
for the best available evidence. To conduct searches
on a regular basis, clinicians need effective searching
skills and easy access to bibliographic databases.
Two sorts ofelectronic databases are available. The
first sort is bibliographic and permits users to identify
re levant  c i ta t ions in  c l in ica l  l i terature,  us ing
variations of Medline. The second sort of database
takes the user directly to primary or secondary
publications of the relevant clinical evidence [5].
Searching for the correct evidence online rather than
print products were preferable because they are
generally easier to search and more current than
print products. Few examples ofthe online products
are given in Table 1.

Evaluation of evidence (CriticalAppraisal) : The
third step is to evaluate or appraise the evidence for
its validity and clinical usefulness. This step is
crucial because it lets the clinician decide whether
an article can be relied on to give useful guidance.
When using medical literature to answer a clinical
question, approach the study using three discrete
steps. In the first step, ask, "Are the results of the
study valid?" This question has to do with the
believability or credibility ofthe results. If the results
are valid and the study is likely to yield an unbiased
assessment of treatment effect, then the results are
worth examining further. In the second step, ask,

Jour. Marine Medical Society, 2009, Vol. II, No. l

TABLE T

Searching for evidence

Resource Internet Addresses

ACE Jourmal Club

Best Evidence

Cochrane Library

Up to Date Medicine

PubMed

Internet  Grat fu l  Med i rm.nim.nih.gov

Cl in ical  Evidence

Scientific American Medicine

Harr ison's Onl ine

Emedic ine

Medscape

Medical  Matr ix

Mbdical World Search

Clinical Practice Guidelines

MD Consult

Evidence Based Medicine Reviews

"What are the results?" to consider the size and
precision of the treatment's effect. The best estimate
of that effect will be the study findings themselves
and the precision of the estimate may be superior in
larger studies. Once you understand the results, ask
yourself the third question, "How can I apply these
results to patient care?" This question has two parts.
First, can you generalize the results to your patient?
Second, if the results are generalizable to your
patient, what is the net impact of the treatment? Have
the invest igators measured a l l  outcomes of
importance to patients? The impact depends on both
benefits and risk (side effects and toxicity) of
treatment and the conseqirences of withholding
treatment. Thus, even therapy that is effective might
be withheld when a patient's prognosis is already
good without treatment, especially when the
treatment is accompanied by important side effects
and toxicity [7].

Hierarchy of Evidence

(a) Nof I RandomizedTrial

(b) SystematicReviewsofRCT

(c) SingleRCT
(d) Systemic Reviews of Observational Studies
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(e) Single Observational studies
(D Physiologic studies
(g) Unsystematic clinical observations

To answer questions about a therapeutic issue,
we identify studies in which a process analogous to
flipping a coin determines participants' receipt of an
experimental treatment or a control or standard
treatment, the so-called Randomized Controlled Trial
or RCT. Once the investigator allocates participants
to treatment or control groups, he or she follows
them forward in time looking for whether they have,
for instance. a stroke or heart attack - what we call
the outcome of interest

might otherwise be confused. Almost any test can
differentiate healthy persons from severely affected
ones; this ability, however, tells us nothing about
the clinical uti l i ty of a test.

Suffer target
outcomev-

Patient's at Risk of - Proenostic I Time I
_ _ L _ J

target outcome ' Factor \l Do not suffer

Fig. 3 : Study design to assess a diagnostic test

To estimate a patient's prognosis, we examine
outcomes in groups of patients with a similar clinical
presentation patients in the first year after stroke
forexample. Knowledge of a patient's prognosis can
help clinicians make the right diagnostic and
treatment decisions.

Suffer target

F i g . 4 :

; at Risk Prosnostic Z outorn"
)t event ) F^.io, @

\ Oo not Suffer
Targetoutcome

Observational study assessing prognosis

Patients at Risk
of target event

To answer focused foreground clinical questions
and use ofvalid and applicable evidence in clinical
practice, the most efficient approach is to begin with
a prefiltered evidence-based medicine resource like
the Cochrane Library, or Clinical Evidence. By
prefiltered, it is meant that someone has reviewed
the literature and chosen only the methodologically
strongest studies. A good starting point in the
evidence-seeking process is to look for a systematic
review article on the topic. A Systematic Review
addresses a targeted c l in ica l  quest ion us ing
strategies that decrease the likelihood of bias. The
authors of a rigorous systematic review will have
already done the work of  accumulat ing and
summarizing the best of the published (and ideally
unpublished) evidence. In Table 2 the question type
and its corresponding best study designs applicable
to it have been described.

CONCLUSION

Due to time constraints, it is impractical to access
and appraise at the bedside all of the primary studies

Jour. Marine Medical Society, 2009 Vol. I I , No. I

Treatment

v Outcome
EligiblePatients t Randomization

\

Control

Fig. 1 : Randomizedcontrolledtrial

By contrasq researchers looking at issues ofharm
general ly  do not  have th is  sor t  of  contro l .
Investigators cannot conceal from study participants
their living environment - or whether or not they
smoke. As a result, investigators use observational
study designs. They may follow patients who, as a
result of preference or circumstances, have been
exposed to a harmful stimulus. They follow them
forward in time to determine if they suffer the
outcome about which they are concerned, the target
outcome Alternatively, researchers may select
individuals who have already suffered the target
outcome. In addition, they select another group that
has not yet suffered the target outcome, and compare
the extent to which the two groups had been exposed
to the putative harmful agent.

Exposed to ) Outcome

Vo\tcome

v
Eligible Patients Choice or happenstance

\s Not exposed to ) Outcome

Fig. 2 : Observational study assessing exposure

A diagnostic test is useful only to the extent that
it distinguishes between conditions or disorders that
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TABLE 2

Best feasible study designs

Quest ion Populat ion

Type

lntervent ion/

Exposure

Outcome Best

Feasible

Study

Designs

Suitable

Databases

Best Medline
Search Term
for
Appropriate
Study Type

Diagnosis

Harm

Prognosis

Treatment

Pat ients

with Lung

Cancer

l n  Men

Young men

with

atypical

chest  pain

Patients with

HTN and

DM2

what is the test

Performed

?CT Scan

Does Vasectomy

Sent home from

the emergency

dept in 72 h

Does a target

BP of 80 rather

than 90

Detecting
mediastinal
metastasls

Cause testicular
cancer
Suffer unstable
angina, heart
failure, arrhythmia
MI or sudden death
Lower risk of
stroke, MI, CVS
death, and all
cause mortality

Cross

sect ional

analyt ical

study

Cohort

Study

Cohort

study

RCT or

Systemat ic

Review of

RCT

Best
evidence,
UpTo
Date Medicine
D o

D o

Best evidence,
Cochrane,
Medicine

Sensi t iv i ty . tw

Risk.tw

Explode
cohor t

Metaanalysis
pt or Clinical
Trial.  pt

applicable to individual patients. Only access to
summarized research information is realistic. This
should preferably be in the form of succinct
evidence-based guidelines (including benefit-harm
balance sheets of all available interventions),
formatted to be rapidly and easily integrated with
specific patient details. Ultimately, given the
complexity of the data, widespread use of high-
qual i ty  ev idence requi res computer-based
information management systems. The clinician's
role is to use clinical judgement to integrate the best
available research information and the patient's
unique circumstances and preferences into a plan
of management. The evidence base of medicine
needs to improve in its scope (both by disease and
study type) and quality. Some diseases, like early
breast cancer, have a large research base to guide
decision making, However, for most other diseases,
many important questions remain unanswered, and
for those with available evidence there is often
considerable room to improve its quality.

Jour Marine Medical Society, 2009, Vol. I I, No. I
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Contemporary Issue
STRESS MANAGEMENT IN NAVAL FLYING

Surg Cdr SS Mohapatra

ABSTRACT

Stress in aircrew, ground crew and other personnel involved in flying operation is a flight safety hazard. Flying
stress is inherent to the job of pilots and more so to that of flying supervisors. It can cause emotional and even
physical strain leading to inappropriate behavior and judgement during critical periods and thus open the flood
gate to performance decrement ranging from trivial forgetting the 'tactical call sign' to fatal aircraft mishaps.
At the same time a lack of optimal stress leads to boredom, frustration, fatigue, dissatisfaction and may even
contr ibute to an aircraft mishap. Suboptimal stress which could cause low performance is often ignored
assuming i t  to be insignif icant to f l ight safety. Therefore, people both under excessive or suboptimal stress
should be detected and provided assistance to manage their stress by teaching them stress and time management
techniques. Individual strategies are time management techniques, physical exercise, relaxation training and
expanding the social support network. Organizational strategies are personnel select ion and job placement,
real ist ic goal sett ing, redesigning of jobs, part icipative decision making, improving organizational
communication, and establ ishment of corporate wellness programs. Moreover, a stress monitoring system to
determine the level of stress fol lowed by regular sessions on stress nranagenrent by professionals nrust be
conducted in flying stations.

Key Words : Stress, Flight safety, Stress management techniques

Stress usually signifies sonrcthing unpleasont
and when associated with llying, tends to imply
dattgen

AIIan Roscue, Stress and workload in pilot [1 ]

INTRODUCTION

Q tress refers to any condi t ion (external ,
U environmental or internal) giving rise to threat
to life, body, property, ego, reputation, esteem etc.
It is perceptual arising from a comparison between
the demand on the person and his ability to cope
with it. Under stress, the individual's general feeling
of well-being is threatened and he has no ready
response to reduce the threat. Stresses may be
generated by physical ,  physio logical  or
psychological  causes.  The personal i ty  of  an
individual and his social and work environment are
both important in determining his stress profile.

STRESS INAVIATION

In flying, stress is inherent to the job of pilots
and ground crews. Operating in a dynamic three

dimensional environment, the pilot is under stress
only during a complex emergency or a situation when
none ofhis trained reflexes provide him a solution
to the problem. The magnitude of stress arising out
of an emergency depends on subjective perception
ofthe individual rather than the objective reality. It
is discovered that the factors actually causing stress
among personnel are unrelated to flying [2].

Task overload is not necessarily due to excessive
flying duties. It could be due to lack of energy,
interest and motivation in the individual. The aircrew
perceives a false sense of task-overload due to the
pressure unrelated to flying like poor leadership,
irrational job distribution, burden of secondary
duties and lack of appreciation and understanding
by the personnel from other branches in the
organization.

As an individual acquires more experience, his
role in the organization becomes a possible source
ofoccupational stress. They are frequently involved
in conflicting job demands and responsibilities. On
the one hand thev have the formal role based on
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orders and instructions with boundaries and limits
clearly laid down. On the other hand, they have an
informal role that individuals within the organization
would l ike them to play. That is, the role of a team
player in a result-oriented selvice. When the gap
between the formal and informal roles gets too wide
i t  const i tu tes a major  source of  s t ress.

Relationships at work have been identif ied as
another  potent ia l  source of  s t ress.  In terpersonal
relationships can significantly increase or decrease
the stress levels of an individual. Strong support
from one's boss, colleagues and subordinates goes
a  l ong  way  i n  enhanc ing  j ob  sa t i s fac t i on  and
reducing stress.

Problems in career development are yet another
source of stress. Over or under promotion, status-
incongruence. lack of job security and thwarted
ambition can cause tension and stress. When things
become blatantly unfair the individual f inds it hard
to cope up.

Office polit ics, lack of effective consultation or
lack of participation of crew members in decision
making add to the stress on aircrew and other support
staff. Commonly refened to as the Flight Commander
Syndrome it is a situation where regardless of the
situational demand, an "Autocratic Boss" sti l l  wants
to run the "fl ights". Crew working under him either
become totally ineffective or get into a conflict
situation. The work-atmosphere depends a lot on
the leadership style. Therefore, when a commander
establ ishes unreal is t ic  pressures to per form or
imposes  excess i ve  t i gh t  con t ro l  on  f e l l ow
crewmembers or lacks participative decision making,
the stress could be felt amons all crewmembers rn
the organization.

Apart from the hazardous flight environment, the
physical environment at the work station contributes
immensely to the psychological well being of the
crew. Noise. temperature exfiemes, humidity and poor
lighting at the work place can cause stress. Late
night or early morning shift and extended working
hours disrupt the biological rhythm and thus bring
stress and fatigue in the crew [3].

A career-oriented officer is likely to face the
inevi table conf l ic t  between serv ice and fami ly
demands during the build up phase of his career. An
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individual's l i f 'e events determine the stress load on
him. Marriage, death, transt'er, i l lness and injury,
quarrel at home, trouble with in-laws, change rn
residence are events, which are of diff 'erent stress
values. It is now universally recognized that when
emotional stresses on a pilot accumulate beyond a
l imi t ,  they render h im suscept ib le to errors and
accidents.

Stress is a constant feature in today's life. whether
it is traffic jams, deadlines at work or coping with
fam i l y  demands .  Th i s  t ense  l i f e  s t y l e  makes
everybody physical ly ,  emot ional ly  and mental ly
stressed. Individual is always on the run and there's
an  appa ren t  pauc i t y  o f  t ime  wh ich  l eads  to
d e c r e a s i n g  f i t n e s s  a c t i v i t i e s .  T h u s  t o d a y
cardiovascular and psychiatric morbidity is higher
than ever befole. Present l i t 'estyle is plagued with
sedentary habits. inadequate and irregular nutritron
and  g rea te r  mob i l i t y  w i t h  g rea te r  acc iden ts .
inadequate recreation, lowered comfort level and
dwindling social network.

EFFECTS OF STRESS

The effects of stress can be transient or chronic

[4]. In the short term, stress causes disruptions l ike
diff iculty in studying, disturbed concentration at
work, headaches, etc. In the long term, stress can
cause significant health problems. The chronic stage
is one in that the stress effect comes and goes and
one is never free from it completely. Chronic stress
can result in emotional disorder, progressive decline
of energy and valious physical disorders such as
heart disease, gastric ulcers, diabetes, arthrit is,
migraine etc. Six classes of effects of stress are given
below [5].

(a) Subjective Effects

Prolonged stress can result in anxiety, aggression,
apathy, boredom, depression, fatigue, frustration,
i r r i t ab i l i t y ,  bad  temper ,  mood iness ,  t ens ion ,
nervousness, loneliness, indecision etc.

(b) Behavioral Bffects

Excitabil ity, restlessness, emotional outbursts,
a rgumen ta t i veness ,  l oss  o f  appe t i t e ,
hypersensitivity to crit icism, excessive drinking and
smoking, performance decrements in flying etc. are
some of the warning symptoms of stress.

I I
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(c) Cognitive Effects

Inab i l i t y  t o  make  dec i s i on ,  i nab i l i t y  t o
concentrate, misperception and forgetfulness and
mental blocks are a few cognitive effects of stress,
which can lead to aircraft mishaps.

(d) Physiological Effects

The physiological effects are increased blood
pressure, increased heart rate, faster breathing,
increased blood sugar level etc.

(e) Health Effects

Many psychosomatic symptofns like chest and
back pains,  d izz iness,  d iarrhoea,  dyspepsia,
frequency, headaches, insomnia, lingering weakness,
and loss of sexual interest are the true manifestation
of chronic stress. Apart from this, many organic
illnesses like heart disease, asthma, acid peptic
disease, arthropathy etc. get aggravated under
psychological stress.

(f) Organizational Effects

High drop out rate, desire to leave service,
disciplinary problems, poor performance on job, job
dissatisfaction, demotivation and demoralization are
frequently reported by the stressed or burnt out
crew in the flying stations. Stress and fatigue are an
extremely hazardous combination and is a known
pre-condition for unsafe act by the crewmember [6].

STRESS MANAGEMENT AND COPING

(a) Identifying the Stress

When more than usual difficulties are being
experienced, a pilot should consider delaying the
fl ight unti l these diff iculties are satisfactori ly
resolved. Many times, the stressed crewmember
himself is not aware of this fact. But he shows more
changes in his attitude and behavior, which could
be picked up easily.by others. Therefore a buddy
system of monitoring the behavior of the suspected
aircrew, especially by their colleagues, senior pilot
or flight commander is advisable in the squadrons.
Certain emotionally upsetting events, including a
serious argument, death of a family member,
separation or divorce, missing the promotion, and
financial catastrophe, can render an aircrew unable
to fly an aircraft safely. The emotions of anger,

I2

depression, and anxiety from such events not only
decrease alertness but also may lead to taking risks
that border on self-destruction. Any aircrew who
experiences an emotionally upsetting event should
not fly until he has satisfactorily recovered from it.
Managing stress is nothing but optimizing the
positive stress response to one's advantage, so that
it may play a key role not only for survival, but also
in leading a successful life [7,8].

(b) Physical Exercise

Physical activity has always provided relief from
stress . Regular exercise promotes physical form,
develops self-esteem, a better self-image, more alert
and emotionally stable person and thus reduces the
effects of stress before it becomes distress. Aerobics,
walking, jogging, dancing or any form of outdoor
games like volleyball, football, squash, billiards or
swimming need to be played regularly. PT and
organized games have to be revived and a regular
fitness assessment program is to be adopted in most
stations.

(c) Leisure and Recreation

Giving time for leisure and recreation is the best
way to reduce stress. In whatever limited time
available, aircrew must involve themselves in a
casual stroll, calling on friends, reading, watching
movies, games, music, television and hobbies. A few
days of leave for outing or meeting relatives and
friends can break the monotonv and boredom of
service life.

(d) Rest and Sleep

A minimum of 6-8 hours of sleep is essential to
avoid i l l  e f fects of  s t ress on mentat ion and
neuromuscular coordination. It is also advisable not
to extend the night flying beyond mid night, which
is the period of maximum sleep-drive. Extended
working hours, late night movies and parties on a
regular basis should be avoided.

(e) Ventilation

Talking about the problem to a friend or a family
member is  a s t ress buster .  Dai ly  dose of
conversation, regular social engagement, and
occasional sharing of deep feelings and thoughts
can reduce stress quite nicely.
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(f) Developing Positive Mental Attitude

One of the best ways to manage stress is to
develop a positive attitude. Looking at the brighter
side of l i fe wil l give the mental strength and
determination to take stress as part of life and to
manage it effectively [9].

(g) Cognitive Bahvioral Appraisal

Psychological  s t ress is  a consequence of
inappropriate and undesired thought processing
involv ing the percept ion,  in terpretat ion and
ventilation of ideas, about a situation or a person.
Cognitive Behavioral Appr^aisal emphasizes on the
ways in which certain thoughts and style of thinking
can be modified by cognitive restructuring of one's
self belief. Of the many techniques, those beneficial
are 'Reducing the importance', 'Reducing the
l ike l ihood' , 'Reframing' , 'Celebrat ing ' , 'Use of
mental energy', 'Escaping', 'Seeking support from
others', 'Asking right question' and 'Confronting

the situation' [0].

(h) Breathing Technique

Under stressful condition breathing becomes
shallow, rapid, irregular and gets restricted mainly
to a thoracic pattern as against normal breathing
which is deep, regular and thoraco-abdominal.
Biofeedback tries to optimize the sympatho-
parasympathetic system by voluntarily controlling
the breathing. A 'Ten second breathing cycle'
consisting of 03 seconds of deep inspiration, 0l
second ofbreath holding followed by 04 seconds of
expiration by voluntarily contracting the anterior
abdominal muscles and finally giving 02 seconds of
pause before repeating the breathing cycle again is
an effective breathing technique and often used for
relaxation. This method can also be employed to
relieve stress and prevent potentially stressful
conditions I l].

(i) Ttanquility

A stressful condition is the consequence of a
high arousal state and is characterized by excitement,
thr i l l ,  i r r i tab i l i ty ,  rest lessness and anxiety.
Perforrnance deteriorates due to lack of attention
and concentration, distraction, f l ight of ideas,
inational thoughts and poor judgement. Tranquility
is employed to bring relaxation and calmness of mind.

Jour. Marine Medical Society,2N/ VoL II, No. I

The practice of Tranquility or Meditation is based
upon correct posture, suitable place, passivity along
with stillness of body and deep and quiet breathing
with 'visual imagery' [2].

() Organizational Strategies

Organizational strategies like personnel selection
and job placement, realistic goal setting, redesigning
of jobs, participative decisions making, improving
organizational communication, establishment of
corporate wellness programs could be adopted by
the organization.

CONCLUSION

Flying exposes the aircrew to an environment,
which is unnatural and imposes a significant stress
on them. These adverse environmental stressors if
left unaddressed pose a flight safety hazard. To
perform effectively within this environment, aircrew
must be aware of their own physiological and
psychological  l imi tat ions.  Var ious protect ive
equipments/systems like oxygen mask, pressurized
cabin, antigravity (anti-g) suits, ejection seats and
high altitude pressure suits are being incorporated
to protect the aircrew from physical adversities. But
psychosocia l  s t ress or ig inat ing at  ind iv idual ,
organizational and extra-organizational level has
posed a new challenge to flying. Such stress can
cause strain on psychological and physical health
and could lead to a fatal aircraft mishap. Deactivation
ofstress and fatigue can be done by proper planning
of work schedule, giving time for leisure and
recreation and involving in hobbies like reading,
watching movies, playing games and listening music.
Various stress relaxation techniques like Deep-
Breathing, Muscle Relaxation Technique, Mental
Relaxation technique, yoga and meditation will go a
long way in mitigating the stress of aircrew.

The stress monitoring system in Naval Air
Stat ions inc lude Sel f  repor t ing by the crew,
monitoring and reporting by the supervisors, flight
commanders and medical officers. Such monitoring
is helpful only when noticeable behdvioral changes
or in terpersonal  re lat ionship abnormal i ty  is
manifested. The stress monitoring system should
include objective criteria to determine the level of
stress followed by regular sessions on stress
management by professionals in flying stations.
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Continuing Medical Education (CME)

Acute Red Eye is the first of the articles being published in this issue of the Journal of Marine
Medical Society under the heading of a CME. The journal proposes to publish similar topics of
common interest to naval medical officers onboard ships and submarines. Authors belonging to
various medical and surgical disciplines are requested to submit similar CMEs written in a lucid
style and providing practical information on the diagnosis and management of commonly occurring
medical problems onboard ships with the help of algorithms, diagrams and photographs. The
editorial board proposes to publish at least one CME in each of the issues to make educative
reading to young naval medical officers.
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Update Article
PERSONAL PROTECTION AND ESCAPE GEAR ONBOARD
SUBMARINES

SurgCaptDKGhosh.

ABSTRACT

Every submarine, being a complex war machine has been provided with a personal protection gear to fight back
in the events of minor fire, flooding or contamination of enclosed atmosphere, Same type of protection gear
also exists for persons involved in other hazardous professions. Sindhughosh class of submarines was provided
with the equipment described as IP - 46 M (Ntt-46M), It was intended to be used for protection of respiratory
organs' eyes, and face from any harmful impurit ies contained in the air and also for performing small  jobs
underwater. Apart from submarines, inspection work inside tanks, Commando operations, mining, chemical,
manufacturing, and construction industry, foundries and metal production, hazardous material and nuclear
industry, oi l  and gas, pharmaceuticals, waste and water treatment plants have use for similar equipment,

It is imperative to have an emergency self-rescuer system on board a submarine for personnel to escape safely
from smoke filled compartments. Oxygen generating equipment is preferred to others as this does not depend
on ambient low 02 or high COICO? level which is likely in submarines under submerge condition. IP.46M of
Russian origin, a part of inventory for submarines, had outlived it's shelf life. Since continued supply was not
avai lable, an alternate Oxyboks k of German origin was introduced. Indigenous version 'Raksha Kavach',
which is readily available, may be explored as a viable alternative.

Key Words : Protective equipment, Personal, Underwater, Submarines

!

BACKGROT]ND

J]u".y submarine, being a complex war machine
lhas been provided with a personal protection
gear to fight back in the event of minor fire, flooding
or contamination of enclosed atmosphere inside the
submarine. Same type of protection gear exists in
other hazardous professions. The aim ofthis article
is to bring about a comparative study of different
variants of personal protection and escape gear
available in India and abroad. Supplied (came across)
with (soviet origin) Sindhughosh class submarines,
this equipment was described as IP - 46 M (nTT-
46M) and was intended to be used for protection of
respiratory organs, eyes and face from any harmful
impurities contained in the air and also for performing
small jobs underwater.

EQIIIPMENT

This is  a c losed c i rcu i t  oxygen breath ing
apparatus. 02 supply for initial few breaths is by a

separate arrangement. Thereafter exhaled air is uSed
for regeneration of 02. Single chemical does CO2
absorption and 02 regeneration. Pendular flow of
respiratory gases takes place between mouth and
bag/canister. It is exothermic in nature. Initial oxygen
supply is either from a small oxygen cylinder,
chemical means (chlorate candle), or self generated
by breath ing.  For  O,  generat ion potassium
superoxide (KO2) based granules are employed. The
following reaction takes place and oxygen is
generated.

4 KO, + 2CO'2K'CO. + 30, + heat

4 KO r+2hro 4KOH + 30, + heat

SCOPE OF USE

The scope of use of the equipment is in case of
' 

fire, smoke and release of toxic gases. It is to be
carried by the individual at all times and donned
immediately in case of any of the above eventualities.
It should be used by person fighting the fire in its

'Senior 
Advisor (Undersea Medicine), lNM, INHS Asvini, Mumbai.
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init ial stage before the fire becomes a blaze. Being
an oxygen set with a plastic breathing bag it is l ikely
to catch fire if i t is too close to intense heat of a
blazing fire.

The equipment can be used in a submarine fbr
short t inre self rescue ef-fort, as NBCD equiprnent
(NBC mask cannot  f i l ter  CO or  CO, and cannot
supply O.) .  for  inspect ion work ins ide tanks,  tn
commando  ope ra t i ons .  r n in ing ,  chemica l .  and
cons t ruc t i on  i ndus t r y .  f ound r i es  and  rne ta l
product ion,  hazardous mater ia l  processing and
nuclear industry, oil and gas plants, pharmaceuticals
and in waste water treatment plants.

The majorcomponents of the equipment are initial
source of oxygen, bag with relief valve. chemical
react ion chamber,  heat  exchange/heat  radiator ,
Indicator (for any exposure of the inner core of the
set)  and f ix ing bel t  (F igs.  I  & 2) .

VARIANTS

Quite a few countries have this type of equipment
with minor variation in design and nomenclature. A
f'ew of them are as follows:

Russian

German

Mouthpiece
Plug

Nosepiece

IP46M Sel f  conta ined breath ing
apparatus

Oxyboks-k Oxygen sel f  rescuer
(Fig.3)

Relief valve

Breathing
Bag

Mouthpiece

Breathing
Hose

Breathing
Valve
Assembly

Kot
Canister

Neck Strap

Fig. I  :  Components of thc system
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Po l i sh  Se l f  con ta ined  c losed  c i r cu i t
breathing chernical oxygen escape
apparatus

MSA European Chemical oxygen self rescuer

USA

Indian

Oxygen self-rescuer apparatus

Raksha Kavach Chemical Type Self
Generating Oxygen Self Rescuer
(Fig4)

Comparison of the above variants is shown in
Table l.

TRIAL OF INDIAN EQUIPMENT

The trial fbr the indigenous equipment was carried
out in a Smoke chamber. CS pallets and smoke
generators were used to generate tear gas and lack

Fig. 2 : Systern flxed on the rescuer with a safety belt

Jour Murine Medical Societv, 2009, hl. I1, No. 1

Fig. 3 :  The German Oxyboks-k Oxygen self  rescuer



TABLE 1

Cornparison of dif ferent variants

Self

S tar ter

Accessor ies Weight
(Bel t ,  Goggles) ( in kg)

Endurance Indicator  Heat Shel f  L i fe Cost
( i n  m in )  Exchange r  ( i n  yea rs )

l nd i an  No

(Raksha Kavach)

Russian Yes

( lP  46M,  lP6 ,  PDY)  (Chemica l )

German Yes

(Oxyboks k)  (Chemical)

Po land  Yes
(SR -  30i60 type) (02 cyl inder)

2 . O - t . 2  3 0 -  1 5 0

5.5  20- t20

2 . 1 - 1 . 2  2 5 - 1 2 0

3 . 0  3 0 - 9 0

Provided

Full face

Mask

N o t

provided

Provided

5  l 0

5  t 0

N o

N o

N o

Yes

Yes

Yes

Yes

Yes

l 0  l 0  N K

l 0  N o t  i n
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Fig.4: The Indian 'Raksha Kavach' self generating
Oxygen self rescuer

of oxygen. User was sent inside the compartment
for a duration of 30 min. The equipment was found
to be comfortable for breathing in a compartment
filled with smoke, rich in CO'/CO and lacking in O'
However, it was heavy and cumbersome to use.
Additional cross securing was required to avoid

Jour. Marine Medical Society, 2009, Vol. I1, No. I

dangling while escaping out of the compartment.
No integral mask is provided. Asuitable light rubber
mask will help give more complete protection.

RECOMMENDATION

It is imperative to have an emergency self-rescuer
system on board a submarine for personnel to escape
safely from smoke fi l led compartments. Oxygen
generating equipment is preferred to others as this
does not depend on ambient low 02 or high CO/
CO2 level which is l ikely in a submarine under
submerge condition. IP-46M of Russian origin. a
part of inventory, had outl ived it 's shelf l i fe. Since
further supply was not available, an alternate
Oxyboks k was introduced. Indigenous version,
which is readily available, may be explored as a
viable alternative.

REI.'ERENCES

l Technical Manual: Self Contained Breathing Appararus

lP -  46 M: lnstruct ion on use.

2.  Technical  Manual :  Oxyboks K Oxygen Sel f -Rescuer :

Instruct ions for  Use.

3 .  Techn i ca l  Manua l :  Se l f  Con ta i ned  C losed  C i r cu i t

Breathing Chemical  Oxygen Escape Apparatus -  SR

30/60 Type -  User 's  Manual .
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Update Article
TELEMEDICINE IN NAVAL HEAUTH CARE DELIVERY SYSTEM

PS Pandian-

Abstract

Telemedicine is the use of advanced telecommunication and information technologies to exchange health
information and provide health care services across geographic, t ime, social and cultural barr iers. I t  includes,
both cl inical (diagnosis, treatment and medical records) and academic medicine (research, education and
training). The advantage of telemedicine is providing improved health care to the underprivileged in inaccessible
areas, reduce cost, improve quali ty of health care and more importantly reduce the isolat ion of special ists,
nurses and allied health professionals. Recent advances in telemedicine applications are due to the tremendous
growth of the telecommunication technologies, such as SATCOM, ISDN, INMARSAT, mobile communications
and wireless technologies. The technological advancements in communication technologies have enabled the
possibility of telemedicine application in the management of trauma and emergency care, especially in remote
areas and isolated communit ies. The biggest promise of teletrauma and tele-resuscitat ion is intervention in
the golden hour and transformation of this concept to golden minutes, the stabilization of the patient and safe
transport to trauma center when indicated. Advances in radio communication, electronics, and computer
technology have greatly improved care of the trauma patients, enabling the medical personnel to receive first
hand information at the emergency care center before a trauma or an emergency patient arr ives, Though
telemedicine systems provide many benefits, there are also few issues to be addressed like the confidentially
of the patient 's data, l iabi l i ty, malpractice, misdiagnosis and ethical problems which are discussed.

Key Words : Medical care, Telemedicine, Telecommunication technologies, Trauma, Emergency care, Navy
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INTRODUCTION

\ fedical care generally relies on face-to-face
IVlencounter between patients and doctors. In
places where face-to-face encounter is not possible
telemedicine is relied upon to l ink patients to
specialist doctors for consultation and obtaining
opinion. Telemedicine provides improved health care
to the underpriviledged in inaccessible areas, re-
duces cost ,  improves qual i ty  and reduces the
isolation of specialists, nurses and allied health pro-
fess ionals.  Telemedic ine involves the use of
telecommunications technology as a medium for the
provision of medical services to sites that are at a
distance from the provider. The concept encom-
passes everyth ing f rom the use of  s tandard
telephone service to high speed and wide band-
w id th  t r ansm iss ion  o f  d i g i t i z i ed  s i gna l s  i n
conjunction with computers, fiber optics, satellites,
and other sophisticated peripheral equipment and

software. Telemedicine has evolved in stages called
as the generations of telemedicine I I ].

Prior to 1970's the first generation telemedicine
systems were primarily audio-based. In 1920, the
ship- to-shore radio was used to communicate
medical information. In 1930 the first transmission
of ECG signal began and in 1959 interactive TV was
used for educating the medical students. ln 1967,
the first telemedicine system was installed between
the medical station at Boston's Logan Airport and
Massachusetts General Hospital. In the second
stage of the first generation there were large

'government sponsored projects using satellite and
microwave telemedicine systems in Canada and US.
In this generation there were 16 telemedicine projects
going on in the US. In 1978, about 30 veterans'
administration and 8 non-veterans administration
hospitals were linked via satellite.

The early to mid 1980's telemedicine systems
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were called the second generation telemedicine
systems. In this generation digital communication
technologies l ike the Tl ,  ISDN and ATM grew
rapidly. Due to the availabil ity of high bandwidth
video conferencing, X-ray scanner and document
camera were possible to be used in telemedicrne
systems. During the second generation, the internet
technology grew rapidly.

The telemedicine systems of today are referred
to as the th i rd generat ion systems.  Dur ing th is
generat ion the store-and-forward te lemedic ine
technology has come into practice. The store-and-
fo rward  techno logy  was  used  i n  rad io logy ,
pa tho logy ,  onco logy ,  de rma to logy  and
ophthalmology. In this generation the standards for
the images were defined and standard interfaces for
devices were introduced.

The telemedicine systems have grown in different
generations and have used different communication
technologies and methods to transfer the medical
da ta  be tween  the  phys i c i an  and  pa t i en t .  The
developments in telemedicine technologies have to
meet the following objectives [1].
o Enable the medical experts to take control of a

remote medical emergency when required.

o  The  te lemed ic ine  sys tem and  sub -sys tem
especia l ly  at  the remote locat ion should be
designed for  use by non-medical ly  t ra ined
personnel .

o The telemedicine system should be designed
fbr easy portabil ity.

o The te lemedic ine solut ion should be cost
effective requiring minimal training, installation
and maintenance.

o The telemedicine equipment should use an
optimum bandwidth for data communication.

The important benefit of telemedicine system ls
that  the unserved the remote areas where low
practit ioners-to-population ratio is present can have
access to health care. Also there are chances of the
pat ients at  the remote areas to have access to
specialty care. Telemedicine can help to accelerate
the diagnosis and treatment process compared to
the normal practice where the patient f irst consults
his family doctor, then travels to the referred hospital,
receives treatment, returns home and then revisits
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his family physician. With telemedicine there is a
reduced necessity of travel thereby reducing the
cost. With telemedicine it is possible to provide
healthcare at the rural hospital rather than at the
specialty care centre. Small rural hospitals often have
less overhead costs due to the lack of specialty
equipment and they have lower personnel costs.
Telemedicine has the potential to reduce professional
isolation of specialists, nurses and all ied health care
professionals. Acolor and full motion video between
the patient and physician, can reduce the isolatron
and enhance face-to-face communication. The most
important  aspect  of  te lemedic ine is  enhanced
decision making through collaborative efforts of
referring physician, consulting physician, patient
and patient's family which rarely happens in a face-
to-face encounter. During a telemedicine session the
specialist goes through the records of the patient in
his presence and the consultation can be recorded
on v ideo which can be rev iewed repeatedly,  i f
necessary.

TELEMEDICINE IN RURALAREAS

In India, l}Vo of the population l ives in rural areas
and do not have proper access to health care. 757c
of the doctors practice in urban areas due to lack of
communications and amenities. Patients in rural
areas cannot afford to travel to cit ies to recelve
treatment and doctors do not want to move to the
vil lages. Telemedicine wil l enable to provide quality
heal th care to rura l  populat ion.  A doctor  or  a
paramedic at a rural medical center can acquire the
vital parameters and medical images and transmit
them to the specialist doctor and receive opinion.
Based on the advice from the specialist the treatment
can either be given at the rural health center or he
can further be referred to the specialty center. At the
rura l  centers the avai labl i ty  of  a sophist icated
communication medium is not possible and so an
ordinary PSTN line can be used to transmit the
medical data.

TELEMEDICINE IN TRAIJMA CARE

Trauma requires fast, definit ive and precise care
as well as major resources and continued expertise

[2]. Advances in radio communication, electronics.
and computer technology have greatly improved
care of the trauma patient over the past several

en t

t. l t 9



---.--l

decades. In fact, it is unusual for pre-hospital
prov iders not  to  communicate wi th medical
personnel at the hospital base station long before a
t rauma o r  emergency  pa t i en t  a r r i ves  i n  t he
resuscitation suite. Such pre-hospital reports are
usually the basis for activating the trauma team and
making preparations for the care of the patient, not
only in the emergency department, but also in the
radiology department, the operating room and the
intensive care unit [7].

The telemedicine system for trauma care needs
to incorporate a number of on-board devices for
ongoing treatment, which includes monitors for basic
v i ta l  s igns and b lood chemist ry ,  mechanical
ventilation and oxygen supplementation for patients
requiring endotracheal intubation, a self-contained,
battery-powered suction pump, and an automated
external defibrillator. All patient medical data that is
monitored by the on-board devices is to be data-
linked to the receiving medical facility while the
patient is being transported by air or ground
ambulance. This system provides real-time vital
parameters and hemodynamic data to physicians
using the mobile communication, RF links or
SATCOM connectivity.

The biggest beneficiary of telemedicine will be
military medicine because of the logistic problems
associated with medical missions in the armed forces.
Extensive research has been conducted by military
in conjunction with industry for the development of
practical telemedicine systems, including personal
status monitors for personnel located in combat
areas. This wristwatch-sized device transmits vital
signs to a central monitoring facility and could
greatly enhance the ability of medical officers to
carry out battlefield triage and initial treatment [3]. A
vital parameter monitoring system in form a smart
vest to monitor vital parameters has been developed

[4,5]. The wearable monitoring systems suffer from
various drawbacks like reliability during mobility and
consistency in extreme climatic conditions. Portable
telemedicine systems to monitor vital parameters and
transmit medical images in the field in both real time
and store and forward modes were developed.

TELEMEDICINE FOR DISASTER
MANAGEMENT

Disasters like earth quakes, tsunami, cyclone, etc.

20

strike without much warning. When disaster strikes
it is very difficult for the doctors to reach the patients
and communication systems are cut off. Also during
disaster it is very difficult to give individual attention
to the patients. Telemedicine can help to identify
seriously injured patients who need special attention
by  consu l t i ng  a  spec ia l i s t  doc to r .  Po r tab le
telemedicine systems that can be easily deployed
and communications established to the specialist
doctors in a very short time will aid treatment of
patients at the disaster site.

TELEMEDICINE FOR HOME IIEALTH CARE

Monitoring the health status of the elderly people
or cardiac patients at home is very important for
timely treatment. Telemedicine systems installed at
home which are easy to operate can enable
individuals to acquire their vital parameters and
transmit them to a nearby clinic and receive opinion.
This enables the patients to monitor their vital signs
from home before they manifest into costly doctor
or hospital visits and in turn save patients money.

TELEMEDICINE STANDARDS

Increasing the interoperability of devices and the
integration of telemedicine with clinical medicine and
other healthcare technologies is a near term focus
of telemedicine innovation. Standards are a means
by  wh ich  i n te rope rab i l i t y  i s  ach ieved .
Interoperability is the ability of two or more systems
to  i n te rac t  w i t h  one  ano the r  and  exchange
information in order to achieve predictable results.
Innovations in this area include the integration of
ne tworks  w i t h  p rog rams ,  o f  dev i ces  w i th
applications, of applications with clinical protocols,
and of technologies with business processes. For
telemedicine to improve productivity, increase
quality and reduce costs, the following three levels
of interoperability are needed.

o Interactions among stations or applications
developed by independent vendors;

o Connectivity among medical devices and other
"per ipherals"  developed.by independent
vendors; and

o "Plug and play" components developed by
multiple vendors for independent vendors.

The use of open standards and wide publicatron
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will facilitate interoperability, eventually enabling
most complications to link back to electronic clinical
patient record databases. Problems associated with
interoperabi l i ty  are due in large par t  to  the
fragmented nature of telemedicine, many participants
each having different requirements or solutions and
each applying different technical standards. The
healthcare industry is not unique in having multiple
standards that  are developed by var ious
organizations. Other organizations face similar
challenges with respect to electronic business
specifications. Healthcare is unique, in that there
are a diversity of standards such as infrastructure
standards. clinical information standards. business
information standards, as well as standards within
each medical discipline. Healthcare is also unique in
that, due to the number and diversity of technology
providers, interoperability is more challenging.

Faster connection and transmission speeds have
inc reased  the  capab i l i t i es  o f  t e l emed ic ine
applications, but without standards (or the ability
to integrate patient information among various
internal or external systems) many telehealth
services cannot be performed within or across
delivery systems. Standards form the building blocks
of effective health information systems and are
essential for efficient and effective public health and
healthcare delivery systems. Adoption of standards
that make it easier for telemedicine systems to
interoperate with other hospital information systems
should encourage physicians to adopt telehealth
applications without which, physicians are unlikely
to embrace advancements.

The biggest drawback of telemedicine is the lack
of standards. The telemedicine systems use the
existing medical equipment which do not have any
data standards. It does not define the qualification
of personnel, the type of information is exchanged
and the method in which the in format ion is
exchanged. Most of the medical sensors used for
recording medical data, the video cameras and other
tools  used for  v ideo conferencing and data
transmission are all off-the shelf items which mav
not be meant for the purpose of telemedicine.

In 1985, theAmerican College of Radiology (ACR)
and National Electrial Manufacturers Association
(NEMA) published a standard which addressed the
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issue of vendor independent data formats and data
transfers for digital medical images. In 1993, the
Digital Imaging and Communications in Medicine
standard, better known as DICOM [8], was released.
This s tandard g ives the guidel ines for
interconnection of imaging equipment over the
available networks of today, while allowing the
imaging equipment to work with earlier connection
methods. In 1994, theAmerican College of Radiology
developed a standard for teleradiology that defines
the goals,  qual i f icat ions for  personnel  and
equipment  guidel ines,  and out l ines l icensing,
communication and quality issues. The Picture
Archiving and Communication Systems (PACS),
which includes filmless digital imaging technology
of the 1950s was first used by the Government in
radiblogy departments of military hospitals and at
the Veterans Administration Medical Center in
Baltimore. By going digital, the image can now be
sent instantly to the radiologist. Digital images are
used in tomography, MRI, ultrasound, fluoroscopy
and nuclear radiology. The various standard formats
for still medical images are JPEG (Joint Photographic
Experts Group), GIFF (Graphics Interchanger Format)
and TIFF (Tag Image File Format).

The Health Level Standard (HL Standard) HL7 is
an ANSI standard for  messaging in  c l in ica l
environment. "Level 7" refers to the highest level of
the Open System Interconnection (OSD model of
the International Organization for Standardization
(ISO). HL7 standard is a specification for electronic
data exchange between healthcare institutions and
computer systems within hospitals.

ASSOCIATED ISSUES

Though telemedicine systems provide many
benefits, there are issues to be addressed like the
confidentiality of patient data, l iabil i ty when
something goes wrong, chances of malpractice and
misdiagnosis and ethical problems [9].

Licensure and Liability Issues

Since telemedicine involves practicing medicine
within a country or across international borders
issues crop up like whether a practitioner has to
obtain a license valid within the country or an
International license needs to be obtained. The
biggest hurdle of obtaining an International license
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is that the laws vary between different countries. So
a physician who is practicing in more than one
country needs to obtain multiple licenses from
different countries and maintain them. Physicians
have to make sure that when they use telemedicine
to provide medical care they are not harming the
patient or breaking the law.

Confidentiality

Physicians by law are required to keep confidential
the information disclosed by their patients. By
consulting an expert in another country there is no
confidentiality of the patient data unless good
encryption is done to the data,

Misdiagnosis

Telemedicine sometimes may create incipient
p rob lems  o f  m isd iagnos i s .  Unde r  some
circumstances the data avai lable may not  be
sufficient in arriving at a correct diagnosis. A
telemedicine conversation between a physician and
a patient is very impersonal and it could create a
vacuum in the physician-patient relationship. Also
the physician at the far end will not be able to know
the quality of the equipment used to acquire the
patient's medical data and there is a chance for
m isd iagnos i s  due  to  t he  use  o f  l ow  qua l i t y
equipment.

Security

Security is a fundamental requirement for
telemedicine applications. Security strategies,
designed to protect the privacy, authenticate,
authorize, and maintain integrity are necessary to
protect against the threats of eavesdropping,
manipulation, impersonation and unauthorized
access to health care information of individuals.
Security elements include storage security, network
security, data encryption, audit trails, etc. Networks
should be reliable and secured to ensure user
confidence, system and data integrity, and robust
system operation.

FTJTURE OF TELEMEDICINE

Historically the telemedicine systems were of
video-conferencing, where the physicians and the
patient had a video-chat and not much of medical
data were exchanged. In the recent years, the
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systems based on computers that supported a large
range of medical devices are common and these
telemedicine systems are monolithic and point-to-
point systems. The common barriers of current
te lemed ic ine  sys tems  a re  l ack  o f  dev i ce
interoperability, high cost and inadequate clinical
capabilities [0].

Tomorrow's telemedicine systems will be based
on the open system architecture, where any devices
will be capable of getting integrated to the system,
similar to the plug-and-play operations of the
computers of today. Replacing any device such as
the ECG machine or ultrasound imaging system can
be done without any modification to the software or
hardware. The systems will also be compatible for
mobile environment and have good performance and
reliability in different climatic conditions. As the need
for providers to transmit data increases, the need
for  h igher  speed and h igher  capaci ty
telecommunications such as broadband becomes
important. Advantages of the Internet and voice-
over-internet applications include the "always on"
feature required for store and forward applications.

Support in standards development, guaranteeing
that standards are complete, unambiguous and
testable, is crucial to an industry that needs further
development of interoperable technologies [ 1]. In
order to improve upon existing technologies and
develop new ones, there is a need to continuously
innovate and develop.  The power of
telecommunications can contribute significantly to
an industry that is seeking to improve quality while
at the same time contain costs. A more effective
delivery of healthcare services is needed to respond
to national emergencies in a manner that meets the
expectations of the citizens.

CONCLUSION

Telemedicine will become a major tool in trauma
care and trauma education. Trauma resuscitation can
be per formed successfu l ly  and safe ly  us ing
telemedicine principles, when guided by and under
direct supervision of a trauma surgeon furthermore,
major trauma centers can render direct help in primary
resuscitation of trauma victims to small hospitals
without trauma specialists, potentially reduce cost,
prevent unnecessary transfers, and promote early
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transfer when indicated to trauma centers [2].

Science and technology advances ultimately
should benefit the masses in improving the standard
of living. Telemedicine has the potential to transform
the wor ld of  heal thcare just  as the in ternet
transformed the world of commerce. Tomorrow
individuals will be able to turn on their tele-health
products in their homes to link with a healthcare
provider and manage their wellness program.
Telemedicine is rapidly emerging as a solution to
healthcare needs of rural people in developing
countries who can't afford hieh medical and travel
costs.

For telemedicine to emerge as a viable alternative
modality for delivering medical care and expertise,
there are a few preconditions which are to be met.

o Adaptation of information technology tools by
hospitals especially in terms of networking and
hospital management systems.

o Increasing awareness of IT among medical
professionals

o Decline in the cost of telemedicine hardware to
make it more financially viable

o Better internet access with hish resolution and
full motion video

o Standardization of various protocols l ike
DICOM, HL7 and acceptance of these protocols
by the relevant manufacturers and vendors

For telemedicine to be accepted by clinicians, it
is necessary to introduce formal guidelines and
protocols and clinicians should receive training
packages. There are a substantial number of
clinicians from a variety of disciplines worldwide
who are prepared to consult electronically. What
needs to be done is to leverage the clinical skills
learnt to good effect by using telemedicine in the
internet environment.
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Ortginal Article
PRESSOR RESPONSES TO SUSTAINED ISOMETRIC HAND GRIP IN
HYPEROXIC HYPOBARIA-IMPLICAIIONS FOR TOLERANCE TO
POSITIVE ACCELERATION

Gp Capt KK Tripathi-, Dr. P Prasanth*.

Abstract

Background & Objectives : Operational constraints forbid pressurization in some of the Mil i tary aircraft
below 15,000'. To prevent hypoxia, during such an exposure, aircrew breathe air-oxygen mix with a concentration
large enough to produce alveolar hyperoxia. Such an exposure to hypobaria and hyperoxia may modulate
autonomic nervous system, differently. The present study examined effect of short term (25 min) exposure to
hyperoxic hypobaria on pressor responses to sustained isometric handgrip.

Methodology : Heart rate (HR) & blood pressure (BP) responses to isometric handgrip (30Vo of maximal
voluntary contraction) were measured during normoxic normobaria (breathing air at ground level) and hyperoxic
hypobaria (breathing about 40-60Vo oxygen at 15,000') in 15 healthy male volunteers. Analysis employed 2 way
repeated measure ANOVA.

Results : There was a significant main effect of pressure condition (F=11.40; p-0.005) and handgrip (F=2.87;
p=0.031) on HR. However, response of HR to handgrip was not influenced by exposure to hypobaria as evident
from insignif icant interaction effect (F=0.89; p=0.474). Responses of systol ic BP fol lowed the suite (F=12.88;
p=0.03 for pressure condit ion, F=6,67; p=1.83E-04 for handgrip and F=0.85; p=0.502 for interaction). On the
other hand, diastolic BP exhibited not only significant main effects of pressure condition (F=6,47; p=0.023) and
handgrip (F=8,83; p=1.334E-05) but also that of interaction (F=6.58; p=2.06E-04). Responses of mean BP were
similar (F=10.72; p=0.006 for pressure condit ion, F=11.49; p=7,028-07 for handgrip and F=5,23; P=0.001 for
interaction).

Interpretat ion and Conclusions : In view of a reported invariance of BP during hyperoxia, attenuation of
pressor responses to isometric handgrip contraction was interpreted to have resulted from an increase in the
trans-mural pressure gradient across the carotid sinuses due to hypobaria. Such an attenuation may be
detrimental to pilot performance as pressor response to isometric muscle tensing is an important contributor
to protection afforded by anti-G straining manoeuvre.

Key lVords : Hypobaria, Anti-G straining manoeuvre, Handgrip test

INTRODUCTION

T\u" to certain operational constraints, cabin
l-,fpressurization in some of the military aircraft is
deliberately avoided below an altitude of 15,000'
beyond which it follows an isobaric schedule. During
such an exposure to hypobaria, aircrew breathe air-
oxygen mixture to prevent hypoxia. The delivery of
oxygen is through a demand-diluter regulator and
mask assembly. Aircrew oxygen delivery systems,
in most of the cases, supply more oxygen than what

is required to maintain alveolar normoxia (i.e., oxy-
gen tension or PAO2 equivalent to that at ground
level). For instance, MK- 17E oxygen regulator can
provide an oxygen supplementation of as much as
16 Umin with a flow rate of 30 Umin (NORMALAIR
Publication No-152,1969). This can be calculated to
result into a fractional concentration of oxygen of
about 567o and an alveolar oxygen tension (PAOr)

of 170 mmHg (presuming PAO2=40 mmHg and
RER=0.825). Alveolar hyperoxia is reported to lower
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heart rate through a mechanism which is rather con-
troversial with a possibility of mediation from both
sympathetic (Seals er al, 1991) and parasympathetic
(Lodato and Jubran, 1993) branches of autonomic
nervous system (ANS). On the other hand, an 'oxy-

gen independent' effect of ambient pressure on ANS
is suggested from the observation of bradycardia
during hyperbaric exposure with normoxic or near-
normoxic gas mixtures (Hong et al, 1996). Recently,
it has been shown that even an 'oxygen independ-
ent' effect is mediated through autonomic nervous
system (Chaudhary N,2OO4). Extrapolation of these
results permit one to conjecture that exposure to
low atmospheric pressure will modulate autonomic
nervous system in favour of sympathetics.

Therefore. behaviour of autonomic nervous
system during exposure to such non-hypoxic (or
more precisely, hyperoxic) hypobaria remains
speculative even though the former is known to
influence pressor responses to isometric muscle
contraction (Lakhotia et al, 1996) which, in turn, is
an important component in the anti-G straining
manoeuvre. In the above context, the present study
examined heart rate and pressor responses to
sustained handgrip in a group of 15 healthy human
volunteers during short term (25 min) exposure to
non-hypoxic (hyperoxic) hypobaria (equivalent to
15,000'altitude) simulated in an altitude chamber.

METHODOLOGY

Subjects

Fifteen healthy male volunteers, between the age
of 26-36 years, served as subjects. They were
ascertained to be healthy through a detailed history,
clinical examination and resting ECG A written
consent was obtained after the experimental protocol
was explained. Ability to ventilate middle ears was
established through the examination of mobility of
tympanic membrane with the Valsalva Manoeuvre
on ground and a separate 'ear clearance' run in the
hypobaric chamber (vide infra).

Protocol

Experimentation was conducted between 1400-
1600 hours in a post absorptive state in an altitude
chamber installed in the Department of High Altitude
Physiology and Hyperbaric Medicine at Institute of
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Aerospace Medicine (IAM), Bangalore situated at
an elevation of approximately 963 meters (3,159')
from the mean sea level. Subjects were asked not to
consume alcoholic beverages the previous night and
avoid tea and coffee from 1100 hours in the morning
on the day of experimentation.

For experimentation in normoxic normobaria i.e.,
whilebreathing air at ground level (3,159 feetAMSL;
0.92 ATA), doors of the chamber were closed and
measurements were taken after about 20 min. in order
to maintain the thermal ambience comparable with
that during 'high altitude' evaluations. Prior to
exposure of the subjects to a simulated altitude of
15,000' for their evaluation in hyperoxic hypobaria,
an 'ear clearance run' was given to ensure the ability
of the subjects to ventilate their middle ears. At
15,000' Subjects breathed about 40-607o oxygen
through an oronasal mask and demand dilution
regulator which was especially calibrated for the
experiment. Measurements were repeated after 25
min of exposure to the above altitude.

Hand Grip Test - Subject was given instruction
for the proper use of dynamometer and not to hold
breath during procedure. Maximal voluntary
contraction (MVC) was evaluated in the dominant
hand for a few seconds. The best of the 3 readings
was taken as MVC. Thereafter, subjects maintained
a hand grip at 30Vo of their MVC for 4 minutes. Heart
rate (HR) and blood pressure (BP) were recorded,
on non exercising arm, at the end (last 30 s) of I't,2nd
and 4'h minutes during the contraction (i.e., before
the release of handgrip) and 6'h min (i.e., during
recovery after release of the grip). Measurements of
BP were made using an Agilent (M 3046 A) monitor
which is rated for these low atmospheric pressures.

Dry and wet.bulb temperature in the chamber
varied between2T-30"C &22-26'C in normobaria
and 28-30"C &22-27"C in hypobaria, respectively.

Statistical Methods 'The data were first examined
for normality using Shapiro Wilk's 'W'statistic. Two
way analysis of variance (ANOVA) was used to
examine the multisample hypothesis. The two factors
were isometric hand grip and pressure condition with
5 and 2 levels, respectively.

RESULTS

There was a significant main effect of both
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pressure condition (F=11.40; p=0.005) and handgrip
(F=2.87; p=0.031) on heart rate. However, response
of  hear t  rate to susta ined handgr ip was not
influenced by exposure to hypobaria as evident from
insignificant interaction effect (F=0. 89 ; p=0.47 4).
Responses of systolic blood pressure followed the
suite (F=12.88; p=0.003 for the effect of pressure
condition, F=6.67; p=1.83E-04 for handgrip and
F=0.85; p=0.502 for interaction).

On the other hand, diastolic blood pressure
exhibited not only significant main effects of
pressure condition (F=6.47; p=0.023) and handgrip
(F=8.83; p=1.334E-05) but also that of interactton
between the two conditions or effectors (F=6.58;
p=2.06E-04). A significant interaction effect implies
that the difference among levels of one factor
(handgrip) is not constant at all levels of the second

factor (pressure condition). In the presence of a
significant interaction effect, main effects are not
considered to be meaningful (Zar JH, 2003).
Responses of mean arterial blood pressure were
similar (F=10.72;p=0.006 for the effect of pressure
condition, F=l1.49; p=7 ,O2E-07 for handgrip and
F=5.23;p=0.001 for interaction) (Table l).

DISCUSSION

In the present study, we examined pressor
responses to sustained isometric handgrip in a group
of 15 healthy male volunteers in normoxic normobaria
(breathing air at ground level) and hyperoxic
hypobaria (breathing about 4O-60Vo oxygen while
decompressed to 15,000' in an altitude simulator).

We observed a significant effect of hyperoxic
hypobaria on the heart rate and blood pressure

TABLE I

HR & BP responses to isometric handgrip during normoxic normobaria (NN) & hyperoxic hypobaria (HH)

Rest ing I  min

Si t t ing

During Handgrip
2 min 4 min Recovery

6 min

HR (bpm)

N N

H H

SBP (mm Hg)

NN

H H

DBP (mm Hg)

NN

H H

PP (mm Hg)

N N

HH

MAP (mm Hg)

NN

H H

7 6 + 1 2  8 2 +

7 3 t 1 3  ' 7 6 +

8 3 + 1 5

8 0 t 1 5

122 + 14

l l 7  +  1 l

4 6 + 6

4 5 t 8

9 l  x . 1 2

8 8 a 1 2

84 r  16

8 0 r 1 5

9 0 t 1 9

8 2 t 1 5

1 3 0  t  1 6

121 ! l4

8 4 + 1 5

7 5 + 1 2

4 6 ! 1 2

4 6  x . 9

100 a  14

90 t  12

8 9  t  1 8

8 0 +  1 5

1 3 3  r  1 4

124 t 13

8 7  +  l l

7 9 ! 1 4

46 +  l0

4 5  = 9

1 0 2  r  1 1

9 4  + 1 3

8 9 r 1 6

8 1 t 1 6

126 ! 17

l 1 9  t  1 4

7 4 + 1 2

7 6 + 1 2

5 2 ! 1 2

4 3 t 8

9 l + 1 3

9 0 + 1 2

1 2 8  t

l2l !

l 5
l 3

t 2
t 4

4 5  x . 9

4 4 + 1 1

9 7  = 1 2

9 1  x . 1 2

Results of stat ist ical analvsis

Pressure condition Handgrip Pressure condition x Handgrip

H R

SBP

D B P

M A P

F=l1 .40 :  p=0.005

F=12.88 ;  p=0.003

F=6.47; p=0.023

F=r0.72; p=0.006

F=2.8'1; p=0.031

F=6.67;  p=1.83e-04

F=8.83;  p=1.3348-05

F=l L49; p='1 .028-01

F=0.89; p=0.4'14

F=0.85;  p=0.502

F=6.58; p=2.06E-04

F=5.23: p=0.001
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responses to isometric handgrip (Table l). Heart rate
and systolic blood pressure showed a significant
effect of both pressure condition as well as handgrip.
However, response of heart rate to sustained
handgr ip was not  in f luenced by exposure to
hypobaria as evident from insignificant interaction
effect. Or, put differently, the difference among levels
of one factor (handgrip) was constant at all levels of
the second factor (pressure condition). This was
despite a significant decrease in heart rate observed
in hyperoxic hypobaria due, in all probability to
effects of hyperoxia which decreases sympathetic
nerve traffic to muscle circulation or muscle
sympathetic nerve activity (MSNA) in resting
humans. There are various studies which have shown
this effect (Seals eral, l99l; Houssiere et al, 2006).

There are several mechanisms for the sympatho-
inhibitory influence ofhyperoxia at rest. For a brief
review, reference may be made to Seals etal (1991).
These are reproduced as follows-

1. First, the effect may be mediated via stimulation
ofthe arterial baroreceptors. However, hyperoxia is
shown consistent ly  not  to  change the b lood
pressure. Seals et al (1991) failed to observe any
change in arterial blood pressure during hyperoxia
at rest, despite a lowered MSNA burst frequency
(12-42Vo) and total activity (6-427o), in all the seven
subjects examined by them (vide infra for a detailed
account of blood pressure variation in hyperoxia).

2. Yet another possibility is that hyperoxia could
stimulate cardiopulmonary baroreceptors, possibly
through an increase in cardiac filling pressure or
contractility. The decrease in heart rate observed
during hyperoxia would tend to increase central
venous pressure, although this effect would be
modulated by any local influence of hyperoxia on
venous capacitance.

3. The inhibition of arterial chemoreceptor afferent
discharge is a third possibility, since carotid sinus
nerve activity decreases from -2Hz at an arterial O,
partial pressure (Paor) of 100 mm Hg to -0 Hz at a
Pao, of 500 mmHg under isocapnic conditions in
anesthetized cats (Lahiri et al,l98l). For this to be a
viable mechanism, one would have to propose that
this low-level afferent discharge during normoxia
has a tonic excitatory influence on MSNA. This is,
however, unknown in humans. Furthermore, if the

Jour. Marinc Medical Sociery, 2009, VoL 11 , No. I

peripheral chemoreflex were involved, MSNA would
be expected to decrease soon (within seconds) after
the onset of hyperoxia. In the above quoted study
by Seals ( 199 I ), it is interesting to note that MSNA
decreased (range l8-36Vo) from normoxic control
levels over the initial 30-s period of hyperoxia in six
of the seven subjects, thus this mechanism could
have contributed to the inhibition. However, the
latency of the sympathoexcitatory response to
hypoxia is several minutes (Rowell et al, 1989)
suggest ing that  the ro le of  the ar ter ia l
chemoreceptors in the regulation of MSNA in the
resting human is complex.

4. Finally, the inhibit ion of MSNA could be
explained by a direct effect of hyperoxia on central
sympathet ic  neurons.  This hyperoxia- induced
reduction in MSNA is of interest with regard to the
control of non-active skeletal muscle blood flow. It
has been demonstrated that hyperoxia results in a
decrease in limb blood flow in resting humans (Reich
et al, 1970). This effect has most often been ascribed
to a direct influence of hyperoxia on vascular smooth
muscle (Bredle et al,1988). However, thepossibility
of sympathetically mediated vasoconstriction also
has been proposed (Reich et al,1970).

On the other  hand,  hyperoxic  hypobar ia
significantly attenuated diastolic and mean blood
pressure responses to handgrip as evident from a
signi f icant  in teract ion (handgr ip x  pressure
condition) effect (F=6.58, p=2.06E-04 for DBP &
F=5.23, p=0.001 for MAP). It is to be appreciated
that a significant interaction effect implies that the
difference amongst levels of one factor (handgrip)
is not constant at all levels of the second factor
(pressure condition). In the presence of a significant
interaction effect. main effects are not considered to
be much meaningful (ZarJH,2003).

Isometric exercise evokes increase in heart rate
and arterial blood pressure. The increase in heart
rate is more immediate than the more slowly
developing increase in blood pressure (Hultman &
Sjoholm, 1982; Bull et aI1989). Furthermore, the
pressor  response has a h igher  threshold of
activation than does the heart rate change (Gladwell
& Coote,2W2). Lind and co-workers ( 1968) observed
that the loss of small sensory fibres in a patient with
syringomyelia led to the absence of a pressor
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response to handgrip on the affected side whereas
the heart rate increase remained. Conversely during
a period of post-exercise circulatory occlusion, the
pressor response is retained, whereas the HR returns
rapidly to control levels (Bull et al, 1989). This
suggests that different afferent mechanisms might
initiate each of the two cardiovascular responses to
exercise. Both central motor command (Wang &
Morgan, 1992; Thornton et al, 2001), as well as
feedback via the afferent nerves (group III and IV
fibres) arising from the working skeletal muscles
(Rowell & O'Leary, 1990) and to be modulated via
arterial and cardiopulmonary baroreflexes (Rowell
& O'Leary, 1990;Murata & Matsukawa,2001) have
been proposed as mechanisms to mediate these
responses.

The muscle af ferents that  cause the
cardiovascular responses are the smaller myelinated
(group III) and unmyelinated (group IV) afferents
(Coote et al, 197 I ). The group III afferents are mainly
stimulated by mechanical stimuli l ike stretch,
contract ion or  pressure ( therefore termed
mechanoreceptors) and respond abruptly when a
muscle contracts (Kaufman et al,I983).It is believed
that ,  in  humans,  smal l  f ibre muscle
mechanoreceptors responding to stretch, inhibit
cardiac vagal activity and thus increase HR. These
afferents could contribute to the initial cardiac
acceleration in response to muscle contraction. The
majority of the group IV afferents are stimulated by
metabolic or chemical products of contraction such
as potassium, bradykinin and inorganic phosphate,
and can therefore be termed metaboreceptors.
However, both groups ofafferents include receptors
that are polymodal, responding to both mechanical
and chemical stimuli (Kaufman et al, 1983).

Stimulation of large muscle afferents (group I and
II) evokes l itt le or insignificant cardiovascular
responses (Gladwell & Coote, 2002).

It is interesting to note that hyperoxia does not
cause a change in the blood pressure. This has been
consistently demonstrated (Seals etal, l99l; Milone
et al, 1999). Houssiere et al (2006) examined the
effects of breathing 2lqo and 10070 oxygen at rest
and during isometric handgrip at 30Vo of MVC on
MSNA, HR, mean BR blood lactate, and arterial
oxygen saturation (SaO,) were determined in 12
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healthy men. Exercise induced increase in MSNA
and mean BP was more when exercise was performed
in hyperoxia than in normoxia. There was 255 x.IOOVo
increase in MSNA during hyperoxic exercise
compared to 2ll + 807o increase during normoxic
exercise (p=0.04). Similarly, MAP increased by 33 +

9 mm Hg during hyperoxic exercise compared to26+
l0 mm Hg during normoxic exercise (p=0.03).

However, hyperoxia markedly increases the
activation of sensory endings in skeletal muscle in
animal studies. Hyperoxia enhances the sympathetic
and blood pressure (BP) reactivity to metaboreflex
activation. This is due to an increase in metaboreflex
sensi t iv i ty  by hyperoxia that  overru les the
sympathoinhibitory and blood pressure lowering
effecs of chemoreflex inhibition. This occurs despite
a reduced lactic acid production during hyperoxia.

Keeping in mind the above effects of hyperoxia,
attenuation of pressor responses to isometric
handgrip observed in the present study during
hyperoxic hypobaria seems to be paradoxical.

The paradox is, however, intelligible in view of
the interaction described between the arterial
baroreflex and muscle metaboreflexes during
isometric muscle contraction. Such a modulation of
baroreflex is shown to occur by Ichinose et al Qnz)
as exemplified by the augmentation of the MSNA
and mean arterial pressure response to arterial
baroreflex unloading (i.e., 50 mm Hg of Neck Pressure)
and the attenuation in the suppression of MSNA
and decrease in mean arterial pressure induced by
baroreceptor stimulation (i.e., 50 mm Hg of Neck
Suction) during post-exercise muscle ischaemia.
However, the heart rate responses to Neck Suction
and Neck Pressure were not different.

There is a similarity between the experiments of
Ichinose (2002) and exposure of subjects to
hyperoxic hypobaria in the present study- both Neck
Suction and exposure to low atmospheric pressure
increase the transmural pressure gradient and result
in stimulation of baroreceptors. This, in turn, results
into an attenuation of pressor responses to isometric
handgrip.

Apertinent question arises to why, in the present
study, heart rate did not exhibit any significant
interaction effect between handgrip and pressure
condition (p=0.474).In this context, it is to be
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appreciated that heart rate responses, evoked by
neck chamber stimuli, are predominantly mediated
by  ca ro t i d  ba ro re f l ex  con t ro l  o f  ca rd rac
parasympathetic activity (Eckberg, 1980). Interaction
between the muscle metaboreflex and the arterial
baroreflex does not affect the carotid baroreflex
regulation of cardiac parasympathetic tone as evident
from an absence of HR responses to Neck Suction
and Neck Pressure in the experiments of Ichinose er
aL (2O02) described, above.

It is to be appreciated that the attenuation seen
in the present study was with a handgrip contraction
maintained at 30Vo of MVC. It is conceived to be
more with sustained muscle contractions at higher
levels of MVC. Muscle tensing is an important
component of anti-G straining manoeuvre (AGSM).
It contributes to an increase of about 50 mm Hg in
mean arterial blood pressure. An increase in blood
pressure (due to muscle tensing) is a significant
determinant predicting duration tolerance to positive
acceleration (+Gz) in the physiologic model(s)
proposed by Burton (2000). Attenuation of this
pressor response may be detrimental to G protection
affordable through AGSM. This aspect is to be
looked into.

LIMIATIONS OF TIIE STUDY.
RECOMMENDATION & ACTION TAKEN

We could not measure MSNA (which is gold
standard for  sympathet ic  act iv i ty)  due to non
avai labi l i ty  of  fac i l i ty  for  microneurographic
recordings. Therefore, the mechanism proposed by
us, for attenuated pressor responses to isometric
con t rac t i on ,  r ema ins  con jec tu ra l .  A  s tudy  r s
recommended to examine attenuation of pressor
responses to handgrip at l00Vo MVC during non-
hypoxic exposure to hypobaria simulated in the
range of 8,000' to 15,000'. It will delineate the deficit
in the efficacy of 'muscle tensing component' of
anti-G straining manoeuvre in the aircraft in which
cockpit pressurisatin does not begin below 15,000'
of altitude and compare it with the corresponding
data in those aircraft in which cockpit is maintained
at lower 'altitudes' (e.g., 8,000' to 10,000'). Such an
effort has already been initiated in the Dept. of High
Altitude Physiology and Hyperbaric Medicine, IAM.
As an alternative to MASNA, we will measure low
frequency (LF) power in the power spectrum of heart

Jour. Marine Medical Society, 2009, Vol. I I, No. I

rate variability (HRV) during contraction
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Original Article
SPORTS RELATED INJURIES IN MARINE COMMANDOS

Surg Lt Ruma Chakraborty.

ABSTRACT
Background : Sports injuries in a marine commando warrant aggressive evaluation and management for the
underlying pathology. It may signal risk of developing deformities and deterioration of performance. Occasionally
serious and grave injuries do occur, which can have fatal outcome. We aimed to find the incidence of sports
related injuries in marine commandos.

Material and Methods : In a retroprospective analysis, 50 subjects who presented with injuries sustained in
outdoor games during their training at a marine-commando (MARCOS) operational base over I  year were
studied for the type of injury, the sports event, clinical and radiological correlation, previous history and the
outcome,

Results r Lower limb injuries, ln=33, 66Vo'1, upper limb injuries ln=S, lU%ol, chest trauma fn=4, 8Vol, eye injury
ln=6, l2Vol and head injury [n=3, 6vol were noted, In lower limb, soft tissue injury [n=25, 507o], and fractures
In=E, l6%o'li in upper limb, muscle pull [n=2,47o], dislocation [n=l,2%oland fracture ln=l,2%o'l; in chest trauma,
myalgia ln=2, 4%o'l and fracture rib [n=2, 4Vo]; in eye injury, sub conjunctival haemorrhage [n=4, EVol, and
choroidal rupture fn=2, 4VoJ; in head injury, cerebral concussion fn=l,2%ol and laceration scalp [n=2, 49ol were
recorded. Fourteen subjects were placed in low medical category (LMC) temporarily and 4 in permanent LMC.

Conclusion : Outdoor sports events conducted on a regular basis in MARCOS lead to injuries which have
temporary or permanent effects Timely medical help with early detection of the injury leads to the prevention
of future disability.

Key Words : Sports Injuries, Radiological findings, Marine commandos

INTRODUCTION

\I ftth increased number of people participating
V Y in sports and exercise, the practitioner is in-

creasingly confronted with 'sports injuries'. Sports
can reduce the risk of lifestyle diseases. However,
sports can be dangerous especially if one doesn't
warm up or use proper safety equipment.

Despite standard health screening tests, sudden
injury in young individual are not infrequent and
are reported even in well trained athletes at
international level [1,2]. INS Kalinga is a missilebase
with MARCOS (E) attached to it. The training
schedule of marine commandos includes routine
sports activity. Injuries related to sports do occur
regularly which if overlooked may lead to disability
and decreased avai labi l i ty  of  manpower for
operations. We aimed to find out the incidence of
injuries associated with sports events amongst
marine commandos.

MATERIAL ANDMETIIODS

We canied out a retroprospective analysis of 50
Commandos who sustained sports injury whilst
training at the MARCOS(E) unit, over a l-year period
(from June 2006 to June 2007). All Commandos who
sustained any injury after playing any outdoor sport
underwent a thorough history, detailed medical
examinat ion and radio logical  invest igat ion.
Paramedics immediately assessed the injured person,
documented the vitals, the mode and type of injury
and followed it by initial first aid at the site before
evacuating the patient to the unit Medical Inspection
Room. The Medical Officer did complete clinical
evaluation followed by symptomatic treatment and
they were further referred to INHS Kalyani for
radiological evaluation, specialist opinion and
management if required. Clinical parameters recorded
immediately (<5 minutes) after injury are listed in
Table I . The division of subsets was carried out in a

'Medical 
Officer, INS Kalinga, Visakhapatnam.
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manner to provide simple and easy cut off points
which would predict a poor outcome and was also
based on an existing prognostic classification [3].

RESULTS

The details of the area injured and the type of
injury are as tabulated in Tables 2 to 7.

DISCUSSION

The rout ine spor ts  events conducted in
MARCOS(E) led to a number of casualties. Out of
this, the most commonly affected area is the lower
limb. Type of injuries consisted of sprains, tendonitis,

TABLE 1

Clinical parameters immediately post injury

ligament tear and fracture of tibia, calcaneum and
metatarsals. Next common were eye injuries which
inc luded  subcon junc t i va l  and  cho ro ida l
haemorrhage. Upper limb injury consisted mainly of
muscle pull with the rare occurrence of a fracture or
dislocation.

Most cases of sports related injury had an
improper warming up, inadequate safety gear or were
a result of heat exhaustion due to high environmental
temperature and humidity. All cases having received
a timely medical help, have shown a quick recovery.
It is recommended that all medical officers posted to
such training units, should familiarize themselves
with injuries associated with sports. This will reduce
the loss of manpower to an establishment and
decrease the morbidity [4].

TABLE 4
Occurrence of chest trauma

Type of
injury

Myalgia Fracture Fatal injury

r ib ( l ike pneumothorax)

Number (Vo) 2 (4Vo\ 2 (4Vo)

TABLE 5

Occurrence of eye injury

Parameter;

Area injured

Subjects for study purposes
Tlpe of injury

Lower limb

Upper limb

Chest injury

Eye injury

Head injury

Soft tissue injury

Muscle pull

Myalgia

Subconjuctival
haemmorage

Cerebral
concussion

Dislocat ion

Fatal injury

Choroidal

haemmorage

Laceration

Fracture

Fracture

Fracture

TABLE 2

Occurrence of lower limb injury

Type of injury Soft tissue injury Fractures

Type of injury Subconjunctival
haemorrhage

Choroidal

haemorrhage

Number (%) 25 (s0%\ 8 (16%) Number (%) 4 (8Vo\ 2  (4%\

TABLE 3

Occurrence of upper limb injury
TABLE 6

Occurrence of head injury

Type of injury Muscle pull Fractures Dislocation Type of injury Concussion injury - Laceration injury

Number (%) 2 (4%) |  (2%) | (2%) Number (7o) |  (27o) 2 (44o)

TABLE 7

Subsequent outcomes

Outcome Temporary LMC Permanent LMC Excuse PPG Recovered with initial Resuscitation

Number (%) t 4  ( 2 8 % ) 03 (4.2Eo) 42 (s0%) 3s (70%)
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CONCLUSION

The knowledge of various sports injuries wil l help
in thei r  prevent ion.  Vic t ims wi l l  benef i t  f rom
immediate resuscitation and early evacuation to
hospital.
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Original Article
MRSA _ "THE BLUE BUG" - MAGNITUDE OF THE PROBLEM AND
RECOMMENDED PROTOCOL

Wg Cdr Prateek Kinra*, AVM (Retd) S RaghuramanAVSM#

ABSTRACT

Background : Methicillin resistant Staphylococcus aureus (MRSA) is one of the commonest nosocornial infections
in a l l  hospi ta ls.

Material and Methods : A 7 month study was carried out in a large service hospital to show the prevalence of
MRSA and its antibiotic sensitivity pattern before and after adopting a standard protocol.

Results : A MRSA prevalence of 0.45Vo per admission was documented. The paper lays down guidelines followed
for admission/discharge,  t reatment,  d iagnosis of  MRSA posi t ive pat ients in a hospi ta l  and i ts  prevent ion.  The
protocol  recommended was fo l lowed for  a per iod of  s ix months.  The impact  was analysed by reviewing the
prevalence of MRSA in the same set up for a period of 2 months. The prevalence of MRSA drastically dropped to
O . l 2%o .

Conclusion : MRSA prevalence in hospitals can be reduced by strict compliance to simple preventive measures.

Key Words.: MRSA, Prevention, Protocol for wards/laboratory
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II.

INTRODUCTION

Qtaphylococcus aureus is a strain of bacteria,
\Jwhich is commonlv carried harmlesslv on differ-
ent areas of the skin and in the nose. They may
under some circumstances cause infections, like
boils, carbuncles and wound/skin infections and in
some cases more severe infections such as septi-
caemia  o r  os teomye l i t i s .  Some s t ra ins  o f
staphylococci have developed varying degrees of
res is tance.  Methyci l l in  res is tant  s taphyloccus
aureus (MRSA) of which there are many different
strains, are identified as one, which is resistant to
flucloxacillin (Organism having MIC > 4 mg of oxa-
cillin/ml). All types of staphylococci are very hardy
and survive in dried pus/sputum, on clothing and
in dust for as long as 16 weeks. Approximately 105
of S. aureus isolates in the United States are sus-
ceptible to penicillinase stable penicillins, such as
oxacillin and methicillin. Strains that are oxacillin and
methicillin resistant, historically termed methicillin
resistant Staphylococcus aureus (MRSA), are re-

s i s tan t  t o  a l l  b - l ac tam agen ts ,  i nc lud ing
cephalosporins and carbapenems. Hospital-associ-
ated MRSA isolates often are resistant to other
commonly used antimicrobial agents, including
erythromycin, clindamycin, and tetracycline, while
community-associated MRSA isolates are often re-
sistant only to b-lactam agents and erythromycrn.
MRSA does not pose a problem to fit healthy indi-
viduals but may be harmful to hospitalized patients,
particularly surgical and immunocompromised pa-
tients. The impact by MRSA is (a) Increased cost of
treatment due to costly antibiotics, (b) increased
mortality, (c) delayed wound healing, (d) higher graft
rejection, and (e) need for involvement of infection
control team []. The resistance rate is on a sudden
rise. A study in UK showed the resistance rate
increased from 3.87o in 1993 to 34Vo in 1998 [2]. Similar
rise was noted in Indian studies[3].

MATERIAL AND METHODS

A retrospective 7 month study was carried out in
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a large service hospital. All MRSA isolated in this
duration were tabulated with its antibiotic sensitivity
pattern (Disc diffusion method - though not ideal
but being followed at all service hospitals) on Discs
- Hi Media 30 microgram/disc-methicil l in; SDl37-
ICT. The samples with intermediate and resistant
pattern to vanomycin were forwarded to a referral
centre for  conf i rmat ion of  res is tance by MIC
(minimum inhibitory concentration) method. All
cases of colonization (without t issue invasion or
damage) were excluded. Strains that were resistant
to methicil l in, penicil l in, oxacil l in, aminoglycoside
and fluoroquinolones were labeled as multidrug
resistant.

PROTOCOLRECOMMENDED

I.  ADMISSION/ROOM ASSIGNMENT/DIS-
CHARGEPROTOCOL

Pa t i en ts  t o  be  rou t i ne l y  sc reened  fo r
MRSAinclude interhospital transfers (specially
patients coming in with urinary catheters, invasive
centra l  venous catheters) ,  immunosuppressed
patients, burns patients and patients who have
received long courses of antibiotics in previous 6
months. A separate room is assigned for MRSA
patients with a separate entry/exit door. The set of
instruments and staff have to be different. In case of
shortage of staff the MRSA patients will be attended
after finishing the rounds and procedures on other
patients. The patients are discharged only after
receiving three negative culture reports at an interval
of 24 hrs (swabs taken from anterior nares, perineum,
affected site after 48 hrs stoppage of antibiotics).
The MRSA carrier patients going on discharge have
to be explained that they are contagious to other
people in their family. They have to maintain basic
hand hygiene. All MRSA positive patients have to
be notified to hospital infection control officer.
Infection control officer will immediately call for a
HICC meeting and address the problem within 12
hrs.

II. MRSA DETECTED IN TI{E WARD PATIENT

Steps to be taken on positive MRSA report
coming from laboratory include the following.

l. Isolate the patient.

2. Screen the ward staff [4].
3. Screen all the patients in ward [4].
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Microbiological survey of the environment

Stringent universal precautions [5]

Handwashing - Strict hand hygiene must be
observed by staff, the patient and the patient's
visitors (5 min with an antimicrobial solution
l ike chlorhexid ine) .  A proper handwashing
drastically reduces the incidence of MRSA
infections [6].

Wear personal protective equipment I7l Yiz
gloves, gowns and masks

Safely dispose clinical waste as per existing
hospital waste protocol.

Fumigate of the ward if possible.

Clean all surfaces I l7] viz Floor with2vo phenoU
57o Ly soll l7o hypochlorite/47o chlorhexidine,
Table tops/bed rail s/lockers/trolleys w ith I )Vo
alcohol and Curtains, bed sheets and patients
clothes to be dipped in l7o hypochlorite for 30
min and sent off for washing in a separate plastic
bag.

Equipment

a.  ALCOHOL for  sur face c leaning of
instruments like stethoscope, BP apparatus,
patient monitor, ECG machine/leads, pulse
oximeter and computers

b. AUTOCLAVE for Oxygen/suction tubings

4.
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TABLE I

Antibiot ic resistance pattern

S l  No .  An t i b i o t i c Sensi t ive Total  Vo

isolates isolates

l .

z -

3 .
i

5 .

6 .
'7.

8 .

9 .

t 0 .

u .

Vancomycin 3 8

Ticarc i l l in  0

C loxac i l l i n  l 2

C l i ndamyc in  l 6

Pen i c i l l i n  I  0

Amp ic i l l i n  0

Piperaci l l in  0

Fluoroquinolones 0

Aminoglycosides 3

Teicoplanin 
' l

Cephalospor in 2

41 92.6Vo

2 0
3  8  31  .SVo

3  8  4 l  . 2Vo

26 38.47o

5 0

3 0
5 0
9 33.37o
8 8'l .SVo

7 287o

Total number

stra in -  33/41

VRSA -  n i l ;  VISA-3,  Mul t idrug resistance
= 80.48Vo

J-5



TABLE 2

Varius studies have been carried out to find the resistance rate and prevalence of MRSA

SI No. lnst i tute Resistance

Rate

Prevalence = MRSA +ve

pat ients/Total  admissions

Workers

l .

2 .
J .

4 .

BHU Varanasi

South India-mul t icentr ic

Indian Institute of Science

Present Study

CDC Atlanta

UK

54.85Vo

37.9Vo

45Vo

20.8Vo

34Vo

0 .45Va

0. l7%o af ter  fo l lowing

str ic t  protocol

0.20%

Anuprbha S [6]

Rajaduraipandi [7]

Gayathr i  Arakare [8]

Cr-owgeofrNS t4

5 .

6 .

t2.

13.

14.

and resuscitation bag

c. 27o glutaraldehyde 30 min exposure for Bag
masks, oxygen hoods.

d. YENTILATOR - ETO gas/2%o
glutaraldehyde atomized circulation in the
circuit for 30 min.

e. BLEACHING POWDER - ro be put in
suction machine jars (4 tablespoon for 2L of
water).

Toi le t /Bathroom to be c leaned wi th 4Vo
chlorhexidine 20 ml in one bucket of 20 liters of
water.

Active surveil lance with nasal swabs of all
patients sent at weekly intervals for 3 weeks
after the detection of a fresh case in the ward.

General points in ward

a. Wall mounted sterilium bottles between each
bedinMCU/ICU/SCU

b. Peripheral catheters to be replaced every 72
hrs

c. Dressings to be changed every 48 hrs/if
damp to be changed every 24 hrs.

d. Disposable towels to be kept next to wash
basin

e. Elbow operated tap with each wash basin

Prevention of Ventilator associated pneumonia

a. Position patient in semi recumbent position
to prevent pooling of secretions

b. Oropharyngeal suction to prevent pooling

c. Use of Sucralfate instead of H2 blockers to
mai,ntain low pH in sternach.

III. TREAIXMNTOF ftIRS A POS ITAVE PATIENT S

As soryn as a patient is identif ied as having
MRSA, decolonization with topical application
should be commenced. These treatments may be
discontinued ifall screening site swabs are negative.

Nasal Caniage Only

The most effective treatment of nasal carriage is
mupirocin cream. This should be applied three times
dai ly  to  the anter ior  nares.  Treatment  should
continue for 5 days. Ifthe strain identified is resistant
to mupirocin, the Microbiologist wil l advise on
alternative treatments. Once a negative nasal swab
has been achieved/noted. nasal cream should be
discontinued.

Carriage At Other Sites

If MRSA is present on other skin sites the patient
should be washed daily for 5 days using 4Vo
chlorhexidine. Hair should be washed twice weekly
using this solution.

Wounds/Broken Areas

Wounds will be assessed on an individual basis
and a daily dressing to be done. Abscesses to be
incised and drained.

Systemic Treatments (Antibiotic policy) - to be
modified as per local antibiogram

o  M i l d  I n fec t i ons  -  O ra l  Doxycyc l i n  o r
Cotrimoxazole or Clindamycin

o Moderate Infections - (Empirical) Vancomycin

Jour Marine Medical Society, 2009, Vol. 11, No. l
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orLinezolid

o Severe infections - (Empirical) Vancomyin

o Severe Crit ically I l l  patients - (Empirical)
Vancomycin and Gentamicin and Nafcillin

Treatment of Hospital Staff Carriers

Once the staff is detected to be positive, he/she
is taken out from active ward duties for minimum 3
days and active treatment with Nasal mupirocin
cream L/A tds x 5 days and Oral Ciprofloxacin 500
mg tds x 5 days. After the third day the 3 screening
cultures (at an interval of24 hrs) are taken which if
negative then the staff is sent back to active ward
duties.

TV.MISCELLANEOUS

1. Food and Drink

Pat ients being nursed in iso lat ion must  be
provided with fresh drinking water, hot beverages
and meals. When patients have finished meals and
drinks, trays and crockery must be removed promptly
and must not be allowed to collect in the room.

2. Outpatients/X-Ray Department

When MRSA positive patients need to visit any
department, prior arrangements must be made with
the staff in the receiving area. The infection risk
must be clearly stated on the request form.

3. Operation Theatres [13]
o MRSA positive patients, including contacts

should be placed at the end of the theatre list.

o Equipment that cannot be easily cleaned should
be covered or removed from the theatre.

o Theatre clothing should be changed at the end
of the operation.

After completion of the procedure a terminal
clean should be performed and the theatre
vacated for 15 minutes to ensure a complete air
change.

Patient to be recovered in the main OT to prevent
spread to other parts of OT like post-operative
recovery room.

Ideally the OT is to be fumigated at the end of
procedure.

4. Ambulance Transportation

If a known MRSA positive patient requires
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transport by ambulance, the ambulance service
should be notified in advance by the ward staff.
Patients will be divided into 2 main categories.

Category I (multiple patient transportation) -

LOW RISK - Patients with MRSA in a site which is
covered by a dressing or normal clothing. It is not
necessary to transport these patients separately. It
is not necessary to wash down or disinfect the
vehicle after use. Most patients will fall into this
category.

Category 2 (single patient transportation) - HIGH
RISK - Those patients with MRSA on open skin
lesions, eg external fixators or have widespread skin
carriage of MRSA. In these cases ambulance staff
should wear appropriate clothing, minimize patient
contact, hands must be washed and the chair or
stretcher which the patient has used should be
wiped down withTo%o alcohol or hypochlorite (1000
ppm) solution.

V PROTOCOL FOR LAB ORATORY

L Culture : The swabs when received from ward
are to be processed immediately on blood agar,
Mac Conkey agar and mannitol salt agar (107o
NaCl)

2. Gram Staining

3. Catalase/Tube coagulase

a. Coagulase to be read after 4 hrs of adding
plasma and after 24 hrs. Slide coagulase
method is discouraged.

4. ABST - disc diffusion method

a. First line -Penicillin, Oxacillin, Eryhromycin,
Gentamicin, Ciprofloxacin, Tetracyclin,
Cotrimoxazole, Rifampicin

b. Second line - Vancomycin, Telcoplanin,
Linezolid, Clindamycin

5. Important points forABST

a. Oxacillin to be used in place of methicillin.

b. Place Clindamycin and Erythromycin discs
15 mm away.

c. Reporting - MRSA should be reported to be
resistant to all penicillins, beta lactams/beta
lac tamase  i nh ib i t o r  comb ina t i ons ,
carbapenems and cephems as these bacteria
even if show invitro sensitivitv have an
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inherent invivo resistance.

If MRSA by Disc diffusion then do Kirby Bauer
method which if indeterminate then send sample to
referra l  centre for  MIC measurements and
genotyping for mecA, fem A and SCC mec genes
which confer the resistance [8]. Staphylococcal
resistance to oxacillin/methicillin occurs when an
isolate carries an altered penicillin-binding protein,
PBP2a, which is encoded by the mecA gene. The
new penicillin-binding protein binds beta-lactams
with lower avidity, which results in resistance to
this class of antimicrobial agents.

The recommended protocol  d iscussed was
followed for a period of 6 months and again the
MRSA prevalence was studied for t months.

RESULTS

Period of study - 7 months

Number of Staphylococcus aureus isolated - 202

Number of MRSA - 4 I (20.8Vo)

ICU+NICU+Bums Centre - 22:

Surgical wards - 19

Total number of admissions in same period-9046

Prevalence of MRSA - 0.457o

No. of fatal MRSA +ve cases - l1 (Mortalitv -

26.8Vo)

Total number of deaths in hospital - 217

Standardized mortality rate - 5Vo

No. of isolates confirmed by MIC as VISA - 03

No. of MRSA after 6 months of following protocol
- 4 

'(Total 
admissions in this I month - 3321;

prevalence -O.I2Vo)

DISCUSSION

In 1880 Alexander Ogeston discovered Staph
aureus. In 1950 the organism developed resistance
to penicillin and in 1970-80 the methicillin resistant
strains were found. These were highly sensitive to
vancomycin hence did not cause panic. By the early
1990s.  MRSA accounted for  20-25Vo of
Staphylococcus aureus isolated from hospitalized
patients. In 1999, MRSA accounted for > 507o of S.
aureus isolated from patients in ICUs in the National
Nosocomial Infection Surveillance (NNIS) system;
in 2003, 59.57o of S. aureus isolates in NNIS ICUs

.t8

were MRSAt9,l0l. In 1997 VISA (Vancomycin
intermediate sensitive Staph aureus) was reported
and in 2002 first reports of vancomycin resistance
were reported. The organism acquires vancomycin
resistance by alteration of target site. MRSA are
classified into two types: (a) Hospital acquired MRSA
- common (b) Community acquired MRSA - rare.
The risk of MRSA has increased due to (a) increased
number of patients being admitted with chronic
debil itating conditions for long durations (b)
increased use of invasive devices (c) misuse of
antibiotics (d) veterinary abuse - especially in cattle.

The initial prevalence of MRSA in our study was
marginally higher than western figures. The protocol
was strictly applied at the hospital following which
prevalence reduced to 0.l2%o. which was lower than
o the r  I nd ian  s tud ies  [  1 ,12 ] .  S t ra teg ies  f o r
influencing antimicrobial prescribing patterns within
healthcare facilities include education; formulary
restriction ; prior-approval programs, including pre-
approved indicat ions;  automat ic  s top orders;
academic interventions to counteract pharmaceutical
influences on prescribing patterns and antimicrobial
cycling [3].

In our study of 41 strains, 30 were found to be
multidrug resistant. All cases were susceptible to
vancomycin. 03 cases were vancomycin intermediate
staphylococcus aureus.  The suscept ib i l i ty  to
teicoplanin was high. Mortality was seon in26.8Vo
(57o standardized to all deaths of hospital) of cases.
Our measures of death represent only crude data,
rather than attributable mortality. It is possible that
MRSA infection did not cause or contribute to some
of these deaths.

CONCLUSION

MRSA infection can be controlled and minimised
by following all these measures strictly. It has been
successfully controlled in Scandinavian countries
after the implementation of aggressive and sustained
infection control interventions (i.e. anti septic
control; pre-emptive use of Contact Precautions

'upon admission until proven culture negative; and,

i n  some  i ns tances ,  c l osu re  o f  un i t s  t o  new
admissions). MRSA generally accounts for a very

small proportion of S. aureus clinical isolates in these
countries [l4].

Jour. Marine Medical Society, 2009, Vol. 11, No. I
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Original Article

ASSESSMENT OF METHODS FOR DETECTING IMPAIRED
GLOMERULAR FIUTRATION IN INTENSIVE CARE PATIENTS

Surg Lt Cdr SK Joshi-

ABSTRACT

Background : Serum creatinine is not a sensitive marker to assess early loss of renal function in acute kidney
injury. Timed creatinine clearance and several formulae used to predict glomerular f i l t rat ion rate have not
been val idated.

Methods : In a prospective observational study of 50 adult patients admitted toan intensive care unit with
apparently normal renal function, we assessed the glomerular f i l t rat ion rate by the formula methods and
timed creatinine clerarance.

Resutt:  The mean serum creatinine was 0.77 mgldl,  SD t 0.15 (range 0,5-1.14 mg/dl).  The mean measured
creatinine clearance was 87.15 mVmin/1.73 m2, SD t 20.5 (range 56.9-137 ml/min/I.73m'1). In 25 (507o) patients,
one hour urinary creatinine clearance was < 80 ml/min/1.73m2 and in two (4%ol patients, the creatinine
clearance was < 60 ml/min/I.73m2. Sperman correlation coefficient and regression analysis revealed a statistically
signif icant correlat ion for the Cockcroft-Gault and predict ive equations when compared with measured
creatinine clearance. The dif ferences between the predict ive equations and creatinine clearance at !  95qo
confidence interval in the Bland-Atlman graphs was very significant [Cockcroft-Gault = .40.3 to 17.7 ml/min/
1.73m2, Modif icat ion of Diet in Renal Disease equation = -46.2 to 30.6 ml/min/l .73m'zand the simpli f ied
Modification of Diet in Renal Disease equation = -72,8 to 24.8 ml/min/1.73m'z1.

Conclusion : Formula methods and creatinine clearance are more sensitive than serum creatinine in detecting
early phase of acute kidney injury. However, there is no agreement between these methods of glomerular
f i l t rat ion rate estimation.

Kev Words : Acute kidnev failure. Glomerular filtration rate

INTRODUCTION

I cute kidney injury (AKI) is a common clinical
-Clproblem in critically ill patients and is associ-
ated with high hospital mortality, progression of
preexisting chronic kidney disease (CKD) and de-
velopment of end stage renal disease []. A major
limitation in improving outcome from AKI has been
the absence of a reliable marker for early diagnosis.
The most common marker for evaluation of renal
function in critically ill patients is serum creatinine

[2]. However creatinine is not an ideal marker, as the
serum levels depends not only on glomerular filtra-
tion rate (GFR) but also on creatinine generation,
muscle mass, volume of distribution, age, gender
and race [3,4]. Measuring 24 hours creatinine clear-
ance (CCr) gives an estimate of GFR, but tends to

overestimate, as a result of increased tubular secre-
tion in renal failure. The other problems with
creatinine clearance are the requirement for 24 hours
urine collection, which is invariably inaccurate and
the variation in creatinine excretion rate fluctuation
in physiological condition of critically ill patients

[5]. Several formulae to predict GFR have been
published, but have not been validated in the setting
of rapidly changing creatinine kinetics of AKI [2].
Hoste et al [6], evaluated three prediction equations
for assessment of glomerular function (Cockroft-

Gault, Modification of Diet in Renal Dis.ease [MDRD]
and the simplified MDRD formula), compared them
with one hour creatinine clearance and found the
equations were not specific enough for assessment
ofrenal function.

'Graded 
Specialist (lnternal Medicine), INHS Kasturi, Lonavala.
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MATERIAL ANID METHODS

Fifty adult patients over I8 years of age, admitted
to the intensive care unit of tertiary care hospital
were studied. All patients had serum creatinine values
within the normal range (0.5 - 1.4 mg/dl). Patients
with known CKD or AKI were excluded from the
study. To enable accurate collection of timed urine
samples only patients wit[in&xe]rng catheters were
included. In order'to ensgte steady state values we
included hemodynarnieally stable patients with
difference of less than 0.3 mg/dl between the serum
creatinine on the day of study and 24 hours later
and a 24 hour urinary volume comparable to one
hour urine volume extrapolated to 24 hour. In all
patients, an exactly t imed one hour urine sample
was collected. A timed urinary creatinine clearance
over one hour was calculated by using the formula
below:

Urinary volume x urinary creatinine concentration
x 1.73 m2 body surface area

Serum creatinine x 60 minutes x body surface area

Serum creatinine was measured at the end of one
hour of urine collection period.

Prediction formulae used to assess GFR are shown
inTable l .

Statistical analysis included univariate analysis
using chi-square for categorical variables and
unpaired t - test  for  cont inuous var iables.  The
precision of the different predictive equations used
to estimate GFR as compared to CCr was evaluated

TABLE 1
Prediction formulae for estimation of GFR [3,4,121

Prediction formula Equation

by using Spearman conelation coefficient and linear
regression analysis. Since correlation coefficient
measures the strength of relationship between the
two variables and not agreement between them,
Bland and Altman plots were used to evaluate the
agreement between GFR estimated by predictive
equations and CCr. Data has been expressed in terms
of mean -f standard deviation (SD). Statistical
analysis was done with SPSS (version 13.0).

BESULTS
Of 50 crit ically i l l  patients, 36 (727o) were males

and the mean age was 5 1.5 years (range 20-75 year).
The diagnosis at admission is shown in Table 2. The
mean serum creatinine was 0.77 t 0.15 mg/dl, (range,
0.5-1. I mg/dl). The24hour urine volume on the day
of the study was comparable with the urine volume
obtained after extrapolation of one hour urine volume
to a 24 hour urine volume:mean l7 43 + 308.4 mll24
h, (range 146 I -3 I 13 mgl24 hours) vs | 582 x. 329.13
ml/24 hours, (range 1164-3330mll24h). The mean
measuredCCrwas 87.15 t20.5 mUmin/I.73 nf, (range
56.9 - l3'/ mUmin 1.73m2). Urinary creatinine excretion
for women was 874 mgl24hll.13m2 (range594-1442
m{ 24h/ | .7 3 m2) and for men w as l0 | 4 mgl 24hl | .7 3m2
(range575-1776m!24h11.7 3m'z). In 25 (507o) patients
the GFR (calculated from timed urinary creatinine

TABLE 2
Admission diagnosis of patients

Admission category Number of patients

Cockcrof t -Gaul t

equat lon

(calculated with

actual Body weight [3]

Original MDRD

equat ion [4]

Simplifed MDRD

Equat ion [2]

(!40-age) x body weight (Kg) x

1.73 (x 0.85 i f  female)

Serum creatinine x 72 x body

surface area

170 x serum creat in ine -0.999 +

age -  0.176 x serum urea -0.170

x albumin 0.318 x (0.162 i f

female)

186  x  c rea t i n i ne  -1 .154  x

age -0.203 x (O. '142 i f  female)

Sept icaemia

Polytrauma

Cerebrovascular  accident

UGI Bleed

Alcoholic liver disease

Unstable angina

Diabetic ketoacidosis

Accelerated hypertension

Status epi lept icus

Pulmonary thromboembol ism

Acute abdomen

Chronic obstructive airway disease

Miscel laneous

0 9

U I

0 6
04
o4
U J

0 2
0 2
0 2
0 2
0 2
02
n <

Total
MDRD : Modification of Diet in Renal Disease
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clearance) was < 80 ml/min/ I .73m2 and in two (47o)
patients the CCr was < 60 ml/min/I.73m2 (Group l).
The remaining 25 patients had a CCr greater than 80
ml/min/I.73m2 (Group 2). Even though the mean
serum creatinine values between the two groups
did notdiffer significantly (0.72x.0.13 mg/dl vs 0.84
+ 0.16 mg/dl) and were in the normal range, there
was a significant difference in the mean estimated
creatinine clearance. 104.1 vs 70.2 mVminll.73m2
(Table 3). There was a statistically significant
correlation for the Cockcroft-Gault and MDRD
equations compared with measured creatinine
clearance (Table 4). There is a statistical limitation in
using correlation coefficient and the corresponding
p value, hence an alternative (Bland and Altman

TABLE 3
Comparison of various renal parameters in
patients with measured creatinine clearance (CCr)
greater or less than 80 ml/min/l.73m'

Renal parameters CCr > 80 mU CCr < 80 mV
min /1 .73  m2 min /1 .73  m2

ana lys i s )  app roach  to  assess  the  deg ree  o f
agreement between two methods of measurement
was used (Figs. l-3). There was no significant bias
between GFR estimated by the Cockcroft-Gault and
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(mg/dl) mean (+ SD)

One hour urine volume

(mVhour) mean (t SD)

Measured mean CCr

ml/minute/1.73m2

Mean urinary

Creatinine excretion

(mg/24h11.73m'z)

Vasoactive therapy

Mechanical  vent i lator

0.84  +  0 .433
0 . 1 6

5 8 . 1 2  +  0 . 1 3 2
8 . 4

'70 .2  <  0 .001

813.2  <  0 .001

t0 (40vo) 0.008
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1  0 4 . 1
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' l  (28Vo)

Fig.2

6 ! @ 1 &

Iasrytd CCt

mvii/1.73 mr

TABLE 4

Comparison between measured creatinine clearance and predict ion equations for assessment of glomerular
f i l t rat ion rate

Media (range) R (vs. urinary)

Creatinine clearance)

Regression

analysis

129

o . ' t r

a o a

7.4

-2 SD

One hour urinary creatinine clearance

(ml/min)

Cockcroft-Gault (actual body weight)

(ml /min/1.73 m'z)

MDRD (m l /m in /1 .73m2)

MDRD Simplified (mVmin/1.73 m'z)

80 .1s  (56 .9 -137 .0 )

9s.25 (60.6-  l  s5.6)

91 .05  (68 - r42 )
106 .50  (71 -180 )

0-473

0 . 7 1 5

0.47  4

0.001 Y = 58.63 +602 X

0.001 Y=47.04+0.590 X

0.001 Y--62.232+0.376 X
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Fig.3

MDRD equations [Cockcroft-Gault = -l1.3 mVmin/
1.73m2, MDRD = -7.8 mUmin/1.73m2 and simplified
MDRD equation = -24.0 ml/min/I.73m21. The
differences between the predictive equations and
the CCr, as illustrated by the +957o confidence
interval (CI) in the Bland-Altman graphs (Cockcrofr
Gault = -40.3 to l7 .7 mUminl 1.73 m2, MDRD = 46.2 ta
30.6 mymir/I.73m? and the simplified MDRD equation
= 7 2.8 to 24.8 mU minl 1.7 3 m2) was hi ghly signifi cant.

DISCUSSION

Early detection of acute kidney injury is important
in management of patients admitted to ICU and to
prevent progression of renal failure. This also helps
in modification of drug dosages based on renal
function.

Serum creatinine can be easily measured and is
most often used to assess the glomerular filtration
rate in intensive care units [7]. Because ofthe nature
of creatinine kinetics a large change in GFR would
be required to raise serum creatinine values from
normal to the elevated range [8]. GFR measured by
more accurate techniques may be reduced by up to
5OVo before serum creatinine becomes elevated.
However, once serum creatinine is elevated even
small changes in GFR would raise the serum
creatinine exponentially. Though serum creatinine
concentration is inversely proportional to GFR, the
relationship is not absolute, as serum creatinine
levels are also affected by generation, extra renal
elimination and tubular secretion of creatinine [9].

Joun Marine Medical Society, 2009, Vol. I I, No. I

As a normal serum creatinine does not exclude the
possibility of a reduced GFR, nor does a stable but
elevated serum creatinine exclude a further decline
in GFR if there are concomitant changes in creatinine
generation as seen in patients with reduced muscle
mass and poor protein intake. This was evident in
our study, where patients with normal serum
creatinine values, had a significant fall in GFR as
estimated by creatinine clearance and predictive
formulas.

The urinary or plasma clearance of several
exogenous markers like inulin, 99mTc diethylene
triamine penta acetic acid (DTPA) provides accurate
measurement of GFR [0]. However, these tests are
expens i ve  and  no t  eas i l y  ava i l ab le .  Se rum
concentration of cystatin C has been shown to be a
more accurate guide of falling GFR in critically ill
patients [11]. Predictive formulas overcome some of
these  l im i t a t i ons  by  i nco rpo ra t i ng  known
demographic and clinical variables. We used the
Cockcroft-Gault formula and MDRD equations to
measure renal function. Both these formulas have
their limitations. The Cockcroft Gault formula was
deve loped  i n  wh i t es  and  a  non  vege ta r i an
population, while MDRD equation was validated in
patients with chronic kidney disease [2]. The
accuracy of creatinine clearance measurement is
limited because as GFR falls. tubular creatinine
secretion is increased and the rise in serum creatinine
is less. Thus creatinine excretion is much greater
than the filtered load resulting in over estimation of
the GFR [3,14]. However in patients on vegetarian
diets and with rapidly changing kidney function,
the use of clearance measurement is recommended
as a measure of GFR t151. Hence, we took the timed
creatinine clearance in our patients as a more
accurate estimate of GFR. The main drawback with
24 hour clearance is the accurate collection ofurine
and the assumption that patients are in a steady
state of creatinine balance. This assumption is
invalid for patients with rising or falling serum
creatinine as occurs in acute kidney injury. To
overcome these problems we took patients with
indwelling urinary catheter, where urine volumes
could be accurately measured and excluded patients
with rapidly changing renal function. For ease of
collection we calculated creatinine clearance in one
hour timed urine collection samples. We ensured
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CME
ACUTE RED EYE - A MEDICAL OFFICER'S DILEMMA

Lt ColAvinash Mishra'

INTRODUCTION

I cute red eye is the most common ocular disor-
.fader [] presenting in the MI Room. Most cases
of red eye are benign, but sometimes the cause is
serious and can lead to a permanent loss of vision.
The most common causes of acute red eye are con-
junctivitis, keratitis, episcleritis, scleritis, anterior
uveitis, angle-closure glaucoma and subconjuncti-
val hemorrhage.

The aim of this article is to make the Medical
Officers adept at recognizing "red flags" from the
history and physical examination that necessitate
immediate treatment and referral.

An organized h is tory and a good physical
examination will prevent him from misdiagnosing the
case and hence prevent the development of any
further complications.

HISTORY AND EXAMINATION

In each and every patient of acute red eye the
history taking should address the following eleven
essential areas [2] ie. onset, pain, diminution of
vision, itching, discharge, foreign body sensation,
photosensitivity, associated nausea or vomiting, and
previous ocular or medical history like eye surgery
or rheumatoid arthritis.

The examination should always include visual
acuity, ocular fields by confrontation methods,
eyelids, ocular movements, pupils, conjunctiva,
cornea, anterior chamber and palpation of the pre
auricular nodes.

CONJUNCTIVITIS

Conjunct iv i t is  means inf lammat ion of  the
membrane lining the eyelids and the exposed surface
of the sclera [3]. It is the most common ocular
cond i t i on  seen  i n  t he  M I  Room (30Vo)

[7].Conjunctivitis is of mainly three types ie. viral,
bacterial and allergic. Viral conjunctivitis is the
leading cause of acute red eye [4- 6], and among the
viruses adenovirus is the commonest causative
agent  [8] .  I t  has a sudden onset  and rapid
progression, along with a clear watery discharge
and a global injection pattern. Foreign body
sensation along with mild pruritus may also be
present .  In  severe cases preaur icu lar
lymphdenopathy (PAN) may be noted on the
affected side. As no definitive treatment is available,
supportive care with topical artificial tears and
decongestants along with cold compress is the
mainstay of management. Being highly contagious,
patients should be advised about taking adequate
precautions.

The hallmark symptom of allergic conjunctivitis
is severe itching [7] with or without conjunctival
chemosis, discharge (clear or mucoid) and nasal
congestion. The most common types are seasonal
allergic conjunctivitis and sensitivity to allergens
such as animal dander or dust. The injection pattern
is global and bilateral. Treatment ranges from
supportive care, such as a cold compresses to
histamine-blocking eye drops such as olopatadine
or ketotifen or mast cell stabilizers like sodium
cromoglycate given 4 times daily.

Bacterial conjunctivitis is mostly caused by gram-
positive organisms, with the three most common
pathogens being Streptococcus pneumoniae,
Haemophilus influenzae, and Staphylococcus
aureus [,8]. It usually starts abruptly as tearing
and ocular irritation in one eye that generally spreads
to the opposite eye within 48 hours.The injection
pattern is more pronounced at the two fornices [7].
Mucopurulent discharge typically collects within
the eyelashes and causes matting of the eyelids and

'Graded 
Specialist (Ophthalmology), INHS Nivarini, Chilka, Orissa
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our patients were in a steady state, by excluding
those who had greater than 0.3 mg/dl variation of
serum creatinine over a 24 hour period and where
the 24 hour urinary volume was not comparable with
the one hour urine volume extrapolated to 24 hours.
In our study there was a statistically significant
correlation between the predictive formulas and the
timed CCr values in patients with normal creatinine
values. We applied the Bland and Altman analysis
to assess the degree of agreement between the
formula method and CCr. The strength of agreement
was  m in ima l ,  t he reby  sugges t i ng  t ha t  t he
assessment ofrenal function would vary depending
on the method used. These findings are in agreement
with other studies [6].

CONCLUSION

Serume creatinine is an insensitive marker to
predict GFR in critically ill patients admitted to the
ICU. The predict ive equat ions and c learance
measurements have not been validated for this study
population, but they reflect the impaired renal
funct ion wi th normal  serum creat in ine more
accurately. It is recommended that creatinine
clearance and not serum creatinine should be used
to estimate GFR and early loss of kidney function.
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lashes. Supportive treatment involves lubricating
eye drops like artificial tears and warm compresses.
Definitive treatment involves topical ophthalmic
broad-spectrum fluoroquinolone antibiotic eye drops
eg ciprofloxacin or gatifloxacin given 4 - 6 hourly.
Broad-spectrum antibiotic eye ointments too can be
instilled at bed time.

EPISCLERITIS

The episclera lies between the conjunctiva and
the sclera. Episcleritis has a rapid onset with sectorial
redness involving the episcleral vessels. There is
no pain or discharge but there may be some focal
tenderness on palpation. It is a self-limiting but
recurrent  condi t ion,  wi th episodes occurr ing
repeatedly over months I I ,8]. Examination reveals
noninflamed conjunctival vessels, lying on top of
the episcleral vessels. Phenylephrine2.5Vo instilled
into the eye causes only the conjunctival vessels to
blanch, leaving the episcleral vessels unaffected.
Treatment includes reassurance to the patient about
the self-limiting nature of the condition and the use
of oral or topical NSAIDs.

SCLERITIS

Sclerit is is an extremely painful condition
associated with significant ocular tenderness,
tearing, and photophobia [8]. The eye may appear
bluish red along with an associated scleral necrosis
and peripheral ulcerative keratitis. Vision is generally
impaired [8]. Palpation of the eye will produce
signi f icant ,  deep ocular  pain.  There may be
photophobia but no discharge other than tearing in
response to bright light, which is a diagnostic point.
Scleritis is linked to life-threatening vascular or
connect ive t issue d iseases.  moSt commonlv

TABLE 1

rheumatoid arthritis, in an estimated30Vo to 60Vo of
all cases [8,9]. In I5Vo of patients, scleritis is the
presenting manifestation of a collagen vascular
disorder and may precede additional symptoms by
several months. Treatment involves topical and oral
cor t icostero ids and NSAIDs.  I t  is  an ocular
emergency and requires an immediate referral to the
ophthalmologist along with evaluation for systemic
disease.

A CITTE ANTERIOR UVEITIS

Also called acute iridocyclitis, is an intraocular
inflammation involving the anterior uveal tract [8].
It has a sudden onset, with ocularpain, photophobia,
perilimbal conjunctival injection, and blurred vision

[8].The pupil in the affected eye is a constricted,
miotic pupil reacting sluggishly to direct illumination.
The patient may also give history of having had
similar attacks in the past. TOVo cases are idiopathic
though it is known to be associated with systemic
diseases like ankylosing spondylosis, inflammatory
bowel disease and infections like TB, leprosy and
HIV.  Classical ly  in f lammatory cel ls  and
proteinaceous flare can be seen on a slit lamp in the
anterior chamber of the affected eye []. In severe
cases a hypopyon may be visible in the anterior
chamber. Anterior uveitis and inflammatory cells can
trigger acute glaucoma and vision loss; hence it
needs to be referred urgently to the ophthalmologist.
Treatment  is  wi th topical  and systemic
corticosteroids eg eye drop prednisolone acetate
l7o in high dosage and high frequency for the first
few days, followed by tapering. The patient is also
put on topical mydriatics /cycloplegics preferably
atropine IVo or homatropine 27o eye drops to
prevent/break any posterior synechiae which may

Signs and symptoms Diagnosis to be considered

Pain, photophobia, watery discharge

Purulent discharge

Itchiness, eyelid swelling, redness & watery discharge

Dull aching eye pain

Subconj uncti val haemorrhage

Focal conjunctival injection or iris injury

Foreign body, acute glaucoma, corneal ulcer

Infective conjunctivi t is

Allergic conjunctivitis

Iritis, scleritis, episcleritis
. Trauma, raised BB vigorous coughing or vomiting

Trauma
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form and also to provide comfort to the patient.

ACUTE ANGLE CLOSURE GLAUCOMA

It results from the peripheral iris blocking the
outflow of fluid from the eye. The patient presents
with severe ocular pain, ciliary congestion and a
mid-dilated pupil along with decreased vision [8].
He may also complain of bluned vision, halos around
lights secondary to corneal edema, and often has an
associated headache with nausea and vomiting. The
cornea often appears steamy or hazy from the
increased IOP and corneal edema. Torch l ight
examination will reveal a pupil that is mid-dilated (4-
6 mm) and nonreactive to direct illumination. Acute
angle closure glaucoma is an ocular emergency and
unless treated immediately, it can cause severe visual
loss due to glaucomatous damage to thq optic nerve
[8 ] .T i l l  t he  pa t i en t  i s  a t t ended  by  t he
ophthalmologist the treating medical officer can
himself start the treatment with eye drops timolol
0.57o and p i locarp ine 2Vo a long wi th tablet
acetazolamide 500 mg stat given orally. IV Mannitol
too can be started in severe cases.

KERATITIS

Keratitis is an inflammation of the cornea and
can be caused by a variety ofconditions l ike viral,
bacterial, or fungal infections; exposure to intense
light sources such as welding arcs or snow, irritation
from excessive use ofcontact lenses; a foreign object
in the eye; or a reaction to, eye cosmetics, pollution,
or airborne particles such as dust, pollen, mold, or
yeast.

Bacterial keratitis also known as corneal ulcer is
primarily caused by staphylococci and streptococci,
although people who wear contact lenses tend to
get pseudomonal infections as well [6]. Patients
present  wi th rapid ly  progressing pain,  ocular
redness, photophobia, and a purulent discharge. The
cornea will often appear hazy. Fluorescein staining
is diagnostic. Patients in whom a corneal ulcer is
suspected too need to be immediately transferred to
an ophthalmic centre. Treatment consists of broad
spectrum topical and systemic fluoroquinolones (eg,
ciprofloxacin) because of the high rate of gram-
negative bacteria. Lubricating drops and ointments
may also help to relieve some of the associated
discomfort.

Jour. Marine Medical Society, 2009, Vol. I I, No. I

Viral keratit is is most commonly caused by
herpetic infection. Herpes simplex can produce a
dend r i t i c  u l ce r - so  ca l l ed  because  o f  i t s
characteristic branching pattern, which shows up
well under fluorescein. Herpes zoster can also lead
to keratitis, and often a history of skin involvement
(shingles) supports the diagnosis. With both types
of herpetic infection, the keratitis can be preceded
by conjunctivit is. The patient generally presents
wi th pain,  photophobia,  and reduced v is ion.
Treatment consists of topical and systemic antivirals
e.g. acyclovir eye ointment .37o started in a dosage
of 5 times daily.

STJBCONJUNCTIVAL HAEMMORAGE

The patient presents with a painless red eye
without any discharge. The injection pattern is
unique because it has clear borders and appears as
fresh red blood against a white scleral background.
This condition can manifest spontaneously or the
patient may report a history of trauma, often very
slight. Subconjunctival hemorrhage can also occur
with Valsalva maneuvers, such as from protracted
vomi t i ng  o r  cough ing ,  o r  w i t h  a  h i s to ry  o f
anticoagulant use. This may also occur in cases of
elevated BP, so it is necessary to take the BP of
pa t i en t s  repo r t i ng  w i t h  spon taneous
subconjunctival haemorrhage. Treatment consists
of reassuring the patient as it generally resolves
spontaneously in l0 to 14 days. Lubricating eye
drops may be marginally helpful in reducing the
recovery period by I to 3 days. The second aspect
of treatment is evaluating contributory factors.

STJMMARY

The red eye without photophobia, pain, or visual
d i s tu rbance  i s  mos t  common ly  a  resu l t  o f
conjunctivitis. Acute red eye is a common problem
in children and adults and most of them initially
report first to the medical officers manning the MI
Rooms. The aetiology may in addition to the above
mentioned ones include foreign bpdies, corneal
abrasion, blunt or penetrating trauma, chemical
burns, intraocular infections, and globe ruptures or
perforation. Many times it might be difficult to
determine the exact cause and the medical officers
often find this a daunting problem to deal with as
they are worr ied about  over looking a ser ious
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Case Report
SINONASAL MUCOSAL MELANOMA

ColDesh Pal*, Surg CaptCCVerma", Surg CdrTarunMalhotra*, Lt ColN Ramakrishnan*,
Dr.ManviSainiil

Key Word : Mucosal sinonasal melanoma, Craniofacial resection

INTRODUCTION

\ fiucosal malignant melanoma of the head and
LVlneck is a rare entity which is seldom encoun-
tered in routine ENT practice. The incidence of
malignant melanoma as a whole is approximaiely 2
per 100,000 and mucosal melanoma of head and neck
account for less than l%o of these tll. By far the
most common site for mucosal melanomas is the
nasal cavities and sinuses accounting for 69Vo of all
head and neck sites [2]. Diagnostic confirmation is
made on histopathological examination and immu-
nohistochemistry. Surgery is the only primary
modality although there is treatment high incidence
ofrecurrence. The tumour specific survival figures
being 447o at 5 yrs, 337o at ten yrs and l77o at20
yrs [3]. Mucosal melanomas are aggressive tumours
der ived f rom mal ignant  t ransformat ion of
melanocytes in the basal layer of mucosa which are
neuroectodermal-derived cells. Around 9I7o of all
malignant melanomas are cutaneous, 57o ocular,2.2%o
peripheral and only | .3Vo are mucosal [4], Mucosal
melanomas of the head and neck are in by far the
most common (55.47o cases). Other common sites
being anorectal (23.87o) and the rest urogenital and
on lower extremities in areas exposed to sun. Less
common s i tes of  involvement  are nai l  beds,
esophagus, vagina, middle ear, lacrimal sac, parotid
gland and the leptomeninges [5]. In the head and
neck the most common site for mucosal melanomas
is in the nasal cavities and paranasal sinuses ac-
counting for 697o followed by 22Vo inthe oral cavity
and 9Vo in pharynx, larynx and upper oesophagus

[6]. The exact site of origin of many cases in head

and neck is difficult to determine. In the nasal cavity
the most common sites are middle and inferior
turbinates and anterior nasal septum. In the oral cav-
ity,SVo are located in the maxilla, usually the palatine
mucosa. The peak incidence of these tumours is
between the fifth and eighth decade of life and are
more common in males than in females. Patients aged
over 60 yrs have a significantly poorer tumour spe-
cific survival than younger patients. Also patients
with amelanotic lesions do particularly badly. Here
we present a case of mucosal sinonasal melanoma
with intracranial extension who underwent cranio-
facial resection.

CASE REPORT

A 65-years-old man presented to the ENT department

with complaints of recunent epistaxis and nasal obstruction

in the left nasal cavity since 6 months. Diagnostic nasal

endoscopy revealed a f r iable,  vascular  inf lamed mass

bleeding on touch and lying medial to middle turbinate

extending from cribriform plate to sphenoethmoidal recess

horizontally and towards the floor of nose vertically. Biopsy

gave  a  conc lus i ve  d i agnos i s  o f  ma l i gnan t  me lanoma .

Immunoh i s tochem is t i y  was  cons i s t en t  w i t h  ma l i gnan t

mucosal melanoma and tumour cells were positive for S

100 and HMB45. CT scan of the paranasal sinuses confirmed

an infiltrative mass lesion involving the anterior, middle

and poster ior  ethmoid s inuses bi lateral ly ,  anter ior ly

extending into the left nasal cavity. Superiorly, the mass

extended to the frontal sinuses above the cribriform plate.

There was no orbi ta l  involvement or  involvement of

regional  lymph nodes.  The CEMR showed intracrania l

extension of the lesion with enhancement of the duramater

covering the adjacent frontal lobe. However the underlying

brain parenchyma was of normal intensity and enhancement

'Senior Advisor (ENT), "Senior Advisor (Surgery & Neurosurg), *Classified Specialist (ENT), {PG Trainee (ENT), INHS
Asvini. Colaba. Mumbai.
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Fig. I : CECT and CEMR depicting the involvement of ethmoids bilaterally along with intracranial extension.

(Fig. l). PET-CT showed active disease in the soft tissue

mass of ethmoid sinus with extension into the left nasal

cavity and anterior cranial fossa. Metastatic workup was

within normal limits. The patient underwent craniofacial

resect ion (Fig.  2)  fo l lowed by post-op radiotherapy.

Recovery was uneventfu l  and complete.  Ser ia l  nasal

endoscopies and pet-scan show no evidence of recurrence

or residual disease after one vear.

DISCUSSION

Among the cancers that arise in nasal cavity and
paranasal sinuses, mucosal melanomas are rare in
comparison to squamous cell carcinomas. There are
no typical clinical findings for malignant melanoma
but any type of dark tumour of head and neck mucous
membranes must be viewed with suspicion. One must
also be aware that many mucosal melanomas are
amelanotic. The majority of the patients present with
epistax is  and progressively  increasing nasal
obstruction. Once the tumour becomes clinically
evident, it is locally invasive but metastasizes to
cervical lymph nodes relatively late. However distant
metastases are frequently found. There is no
universally accepted staging system for this disease.
The th ickness of  melanoma is  an important
prognostic indicator. The incidence of regional lymph
node metastasis on admission is approximately 5-
l5%o. The submandibular lymph nodes are most
commonly involved.

It is generally accepted that the radical excision
of the primary tumour with or without adjuvant
postoperative radiotherapy is the best treatment for
patients with no distant metastasis. The only
definitive prognostic factor is the presence of distant
metastasis at the time of diagnosis. Primary surgery
includes complete excision which may involve lateral
rhinotomy or medial maxillectomy or craniofacial
resection as in the present case.

50

Fig.2 : Melanotic tumour.

Historically, mucosal melanoma was characterized
as a radioresistant disease, but recent observations
suggest that radiotherapy has a significant role in
their treatment. Literature shows overall initial
response of 79Vo with complete regression and a 12
month local control at 74Vo [7]. Patients with
unresectable local disease or those who do not agree
for surgery should be considered for radiotherapy.
Several new biologic and immunomodulatory
treatments are currently being investigated for use
in patients with mucosal melanoma. OK-432,
interleukin 2, lymphokine-activated killer cells, and
Bacilli Calmene-Guerin (BCG) vaccine have metwith
partial success and require further trials with large
cohorts .  Newer radiotherapy modal i t ies l ike
intensity-modulated radiotherapy (IMRT) and three-
dimensional conformal radiotherapy (3-D-CRT) are
being investigated and show some promise.
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one case should be described in detail and only
sal ient  features in  other  cases should be
men t i oned .  D i scuss ion  shou ld  h igh l i gh t
unusual features of the case report and should
not be a review of literature.

(c) Review Article and Update Article : These
are invited from experts in the field. Authors are
requested to consult the Editor-in-Chief for prior
approval ofthe topic.

(d) Methods in Medicine (including Drug and
Equipment  update) :  These are br ief
descr ipt ions of  a speci f ic  technique or
procedure, modification of a technique, or
equipment of interest and should be supported
by relevant diagrams and results of clinical and/
or f ield trials.

(e) 'Letter to the Editor' and replies : These
should be br ief  of fer ing object ive and
constructive crit icism of published articles.
These should be written on a non-letter head
paper without greeting, salutation or signature.
The name and affiliation should appear at the
end of the letter. A short and pertinent title
should be given. These should be accompanied
by a covering letter.

1I. SIZE OF TEXT :

The Table below provides guidelines regarding
maximum permissible size of text as well as number
oftables, figures and references.

12. Articles not adhering to the above specifications
are likely to be rejected.
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