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FROM THE EDITOR'S DESK

The release of this issue coincides with the National Conference on Marine Medicine being held pt
Mumbai.

This is also the last issue of the Journal in this millennium. Just as this last issue of the millennium contains
three articles from eminent civilian doctors, we are sure that the Journal will continue to receive articles from
our civilian counterparts on a regular basis.

Dr. S. Natrajan an eminent and renowned vitreo retinal surgeon shares his experience in the management
ofopen globe injuries ofthe eye. Hyperbaric facilities at various industrial set ups may help in treating several
occupational disease and this is the recommendation given by Surg Lt. Gokulkishnan in his article titled
"Hyperbaric Oxygen for Industrial setup".

Advances in molecular biology, the invention of the polymerase chain reaction and discovery of Prions
have been some of the advances in the field of basic medical sciences. Their contribution towards finding
the cause of disease and suggesting remedies for the same h3ve been major achievements. Three articles in
the current issue highlight these advances.

"Sexual dimorphism in coronary artery disease - anatomical factors" an article by Dr. Dhall et al. makes
interesting reading. That there are structural (both gross and microscopic) differences between the coronaries
of males and females has been emphasised by the authors. They conclude that narrowercoronaries in relation
to heart size and thicker tunica intima in males may be some of the anatomical factors making them more
susceptible to coronary artery disease.

Hitherto, the staius of borderline hypertensives especially in divers, submarines and patients undergoing
hyperbaric oxygen therapy was not clear, as literature was scanty even on the internet, but the article "Blood
pressure profile under hyperbaric condition" by Surg Cdr MJ John et al in the current journal deals with this
issue comprehensively.

Having said all this, it is our solemn duty to once again remind ourselves of the supreme sacrifice by the
valiant members of the Armed Forces who laid down their lives in the defence of our country's borders in
the recent conflict. l.et us observe a minute's silence and rededicate our selves to the cause at hand in the
coming millennium.

Jai Hind!

Jour. Marine Medical Society, July-Dec 1999, Vol. I, No.2 6I
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New Frontiers
ADVANCES IN MOLECULAR BIOLOGY

BEAMON AGARWAL

INTRODUCTION

1.s molecular biology relevant to us? Molecular

I biology questions how a normal human ma-
I-chine works biologically and at what precise site
a disorder in this machine results in disease.

The basic advances recently occurring are in
embryogenesis, cell cycle, cell adhesion, cell com-
munication, signal transduction and cell death or

' apoptosis. To begin with, how does a human evolve?
We all have been programmed with a software -

DNA on which we develop our phenotype. The
evolved human body has been granted a neuroendo-
crine control which regulates our progam.

Cell cycle

After conception cell proliferation leads to differ-
ent stages of embryogenesis.. Each system is devel-
oped from individual collection of cells. The cell
cycle has mainly four stages Gl, G2, S and M. In the
cell cycle the principal regulators are the cyclins -

cdkl, cdk2, cdk4 and p21. Improper activation of
these results in unregulated cell growth-hyperplasia/
neoplasm. Understanding about the loss or disorder
of a cyclin in individual tumour helps us in under-
standing the biology of tumours.

Cell communication

Why does one cell work in co-ordinated manner
with other cells? If all the cells started functioning
simultaneously or randomly - what would result will
be akin to heaped up cars on a race track. Cells
communicate with each otherthrough chemical me-
diators. They receive signals by cytokines / inter-
leukins - which is the language of communication
of the cells. Interleukins play an important role in
cell stimulation and the defence of the cell immu-
nology.

Cell adhesion

Cell adhesion acts as a contact inhibitor of cell
proliferation. The main adhesion molecules are the
lectins, selectins and the cadherins. Deregulated cell
adhesion leads to proliferation of cells which is not
physiological. Mediators of cell adhesion help us in
explaining the genesis of tumour development.

Cell defence

The moment an organism is born it enters into the
Darwinian survival for existence. Even the smallest
organism is met by numerous pathogens which can
destroy it. The one that is able to survive is depend-
ent on cell immunity. Malfunction of this leads to
autoimmunity or immunodeficiency. The major his-
tocompatibility complex or the HLA system has
been provided on nearly all cells which acts as
identification marker unique to an individual. Any
pathogen attacking the body but having a different
antigen status is recognised by the immune cells B
and T. The T cells with the help of macrophages
ultimately led to cytotoxic death of the pathogen.
This is regulated by IL-l and IL-Z. HLA system
forms the basis of transplant. That a mother is able
to hold another organism for approximately 290
days without rejection can also be explained. Hyper-
active rejection leads to hypenensitivity or the so
called - allergic disorders.

Cell cytoskeleton

It is responsible for the spatial organisation ofthe
cells. The three major types of fibres are the micro-
tubules, actin filaments and the intermediate fila-
ments. The microtubules are used for intracellular
transport. The actin filame nts are responsible for cell
mobility and shape. The intermediate filaments are
responsible for giving tensile strength to the cells.
The intermediate filaments are keratin in epithelial
cells. vimentin in fibroblasts and desmin in muscle

Tata Memorial Hospital, Dr. Emest Borges Marg, Mumbai - 400 012.
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fibres.

Cell growth factors

Stimulation and inhibition of release of growth
factor is responsible for cell growth and cell death.
Release of these growth factors is also responsible
for the differentiation during embryogenesis. The
principle growth factors are the EGF (epidermal
growth factor), PDGF (platelet derived growth fac-
tor), FGF (fibroblast growth factor) and TGF (trans-
forming growth factor).

Cell receptors

The growth factors and other signals act on cell
receptors which belong to mainly three classes : G
proteins, steroid receptor family and the enzyme
receptors. The G proteins contain seven transmem-
brane proteins. It consists ofthree subunits a, p and
y. The enzyme linked receptors are tyrosine kinase,
tyrosine phosphate and the serene / threonine recep-
tors.

Cell regulation and signal transduction

The cells are mainly regulated by the nervous and
the endocrine system. The nervous system regulates
through neurotransmitters, while the endocrine
regulates through the horrnones. All these act on cell
receptors which act through the camp or the Ca++
activation - tyrosine kinase activation causing regu-
lation of cell processes. Disorders of hormone regu-
latory transmitter leads to endocrine diseases and
disorder of neurotransmitters to mainly the psychi-
atric disease.

Cell death

Apoptosis is recognised as the mechanism by
which unwanted cells are tidily eliminated with no
messy consequences such as inflammation. This is
important in the immune system which is typified
by overproduction of all sorts of cells, particularly
self-reactive lymphocytes which would be a severe
embarrassment to the organism if not removed.
Autoimmunity and cancer are the consequences of
not having enough apoptosis. Apoptotic mecha-
nisms also play a role in killing of target cells by
immune effector cells such as cytotoxic T cells.

Molecular biologr techniques

Briefly molecular techniques rely on the repro-
duction of the invivo biochemical reactions. Thev
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are a combination of immunological assay and mo-
lecular genetic techniques. The initial setup is ex-
pensive but with gradual automation of all techno-
logical processes this problem is now circumvented.
The main techniques are flow cytometry, immuno-
histochemistry, Insitu hybridisation and the polym-
erase chain reaction.

The basic reason for understanding molecular
biology is to stimulate our minds to answer why
things work. This is best understood in a reverse
process by studying individual diseases. Finding a
particular fault in a profile of a disease helps in
elucidating a cause for the disease. Once we are able
to answer it's aetiology we can think of repairing or
modifying it. The whole science of pharmacology
or the treatment of disease by drugs is based on'replacing 

or controlling a biochemical mediator -

enzyme, ion or hormone. Deeper understanding of
the process helps in precise localisation of the mal-
function - replacement of the mediator by an equiva-
lent drug and finally treatment. Besides infectious
disease we rarely cure a disease by drugs. It is more
palliative. Vaccines development occurred by un-
dentanding or isolating the toxic gene of the organ-
ism - it's pathway or cycle in the human organism
and building up a prepared defence against it.

Finally as every era of journalists prophesise
about the eradication ofdiseases and a disease free
world. medical scientists know better. The emer-
gence of prion associated diseases (bovine spongio-
form encephalopathy), HIV related syndromes and
the resurfacing of the dormant diseases like TB and
shigellosis keep informing us about our inadequate
understanding of diseases.

What lies in the future is the field of neurobiology
which will help in understanding the pathogenesis
of the neurological diseases, which till date are a
conglomeration of clinical and pathological find-
ings and medical cure is available only for epilepsy
and a few other diseases.

REFERENCES
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THE POLYMERASE CHAIN REACTION

Surg Lt Cdr H MAM'|', Surg Lt Cdr CN CHAIJDHARI*,
Surg Cdr RN MISRA+, Surg Capt MK GUPTA#

llolymerase chain reaction (PCR) is a common

lrmethod of creating copies of specific frag-
L ments of DNA. PCR rapidly amplifies a sin-
gle DNA molecule into many billions of molecules
in a few hours. When the polymerase chain reaction
was introduced to the scientific community at a
conference in October 1985, scientists, quick to
embrace the new technique, were surprised (with the
wisdom that accompanies hindsight) that no one had
thought of it earlier. The credit for this flash of
insight goes to Kary Mullis, a scientist working for
the Cetus Corporation. Dr. Mullis was driving along
a mountain road in Northern California with his
mind on a problem of nucleic acid biochemistry. He
was struggling to devise a simple method for deter-
mining the identity of a specific nucleotide along a
stretch of DNA. What he hit upon, however, was not
a solution to his original problem, but one of even
greater significance. He had just conceived of a
simple method for producing virtually unlimited
copies of a specific DNA sequence in a test tube -
the polymerase chain reaction. Cetus rewarded Kary
Mullis with a $10,000 bonus for his invention, and
later, during a corporate reorganization, sold the
patent for the PCR process to the pharmaceutical
company Hoffmann-La Roche for $300 million!
The popularity of PCR continues unabated. As of
the end of 1998. PCR has been referenced in well
over 20,000 scientifi c publications.

The Mechanism of PCR

The chemistry of PCR, as with much of molecu-
lar biology, depends on the complementarity of
DNA bases, by which adenine and guanine in one
stand bind complimentarily only to thymine and
cytosine of the opposite strand by hydrogen bonds.
When a molecule of DNA is sufficiently heated, the
hydrogen bonds holding together the double helix
are disrupted and the molecule unzips or 'Dena-

tures' into single strands. If the DNA solution is

allowed to cool, then complementary base pairs can
reform (renature or 'Anneal') and the original dou-
ble helix is restored.

The polymerase chain reaction is a test tube
system for DNA replication that allows a "target"
DNA sequence to be selectively amplified, or en-
riched, several million fold in just a few hours.
Within a dividing cell, DNA replication involves a
series of enzyme mediated reactions, whose end
result is a faithful copy of the entire genome. During
cellular DNA replication, enzymes first unwind and
denature the DNA double helix into single strands.
Then, RNA polymerase synthesizes a short stretch
of RNA complementary to one of the DNA strands
at the start site of replication. This DNA/RNA het-
eroduplex acts as a "priming site" forthe attachment
of the DNA polymerase, which then produces the
complementary DNA strand.

Within a test tube, PCR uses just one indispensa-
ble enzyme - DNA polymerase - to amplify a spe-
cific fraction of the genome. PCR will allow a short
stretch of DNA (usually fewer than 3000 base pairs)
to be amplified to about a million fold so that one
can determine its size, nucleotide sequence, etc. The
particular stretch of DNA to be amplified, called the
target sequence, is identifred by a specific pair of
DNA primers, oligonucleotides usually about 20
nucleotides in length. During PCR, high tempera-
ture (about 9fC) is used to separate the DNA mole-
cules into single strands, and synthetic sequences of
single-stranded DNA (20-30 nucleotides) serve as
primers. Two different primer sequences are used to
bracket the target region to be amplified. One primer
is complementary to one DNA strand at the begin-
ning of the target region; a second primer is comple-
mentary to a sequence on the opposite DNA strand
at the end of the target region. The annealing of
primers to the ends of the target sequences is
achieved by cooling. The solution in the tubes to

*Graded Sp Pathology; +Classified Sp Pathology; #Sr Adviser Pathology; INHS Asvini, Colaba, Mumbai - 400 005.
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lower temperature (55-6f). During this cooling it is
possible that the original two strands of DNA may
anneal together thereby not providing the target site
for annealing of the primers. This problem is over-
come by putting an excess of primers in the solution,
thus increasing the chances of 'hits' by the primers
on the target. Also, the primer sequences are much
smaller than the original complementary strand of
DNA, thus facilitating preferential annealing of the
primers to the target sequence of interest. Now the
DNA polymerase comes into play. In the presence
of this enzyme, additional nucleotides are added on
to the now annealed primer sequences, (an event
termed 'Extension'), at temperatures of about 72t.
The sequence of this 'polymerization' of individual
nucleotides to form a chain is determined by the
complementary sequence of the target DNA. Thus,
if the sequence in the target DNA is -TAACTG- the
DNA polymerase will add - ATTGAC- to the
lengthening new strand, and so on till the end ofthe
DNA strand. This completes one PCR cycle. As the
cycles are repeated through sequences ofdenatura-
tion, annealing and extension, more and more of the
target DNA sequence will be generated till the reac-
tion undergoes saturation as substrate and enzyme
gets used up.

In the early days, PCRs used to be carried out in
water baths of different temperatures. Since DNA
polymerase is an enzyme, it was found to be labile
at the high temperatures required for denaturation,
and the enzyme had to be added afresh for each new
cycle of extension. Not only was this cumbersome,
but the increased handling also increased the
chances of 'contamination'. Two important innova-
tions were responsible for automating PCR.First, a
heat-stable DNA polymerase was isolated from the
bacterium Thermus aquaticus, which inhabits hot
springs. This enzyme, called the Taq polymerase,
remains active despite repeated heating during
many cycles of amplification. Second, DNA thermal
cyclers were invented that use computer software to
control the repetitive temperature changes required
for PCR. Automated DNA thermal cyclers are be-
coming less expensive, and may soon cost about the
same as microcentrifuges, which are increasingly
found in teaching laboratories. A DNA thermal cy-
cler enables the instructor to take full advantage of
PCR's capabilities, including the amplification of
human DNA. PCR can even allow students to ana-
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lyze their own DNA and see for themselves their
unique genetic heritage !

The actual procedure

To perform a PCR reaction, a small quantity of
the target DNA is added to a test tube with a buffered
solution containing DNA polymerase, oligonu-
cleotide primers, the four deoxynucleotide building
blocks of DNA, and the cofactor MgCl2. The PCR
mixture is taken through replication cycles consist-
ing of :

l. One to several minutes at 94-96 degrees C,
during which the DNA is denatured into single
strands;

2. Half to one minute at 50-65 degrees C, during
which the primers hybridize or anneal (by way
of hydrogen bonds) to their complementary
sequences on either side of the target sequence;
and

3. Half to one minute at 72 degrees C, during
which the polymerase binds and extends a com-
plementary DNA strand from each primer.

Thus, the three steps in the polymerase chain
reaction - the separation ofthe strands, annealing the
primer to the template, and the synthesis of new
strands - take less than two minutes. Each is carried
out in the same vial. At the end of a cycle, each piece
of DNA in the vial has been duplicated. As amplifi-
cation proceeds, the DNA sequence between the
primers doubles after each cycle. But the cycle can
be repeated 30 or more times. Each newly synthe-
sized DNA piece can act as a new template, so after
30 cycles, one billion copies of a single piece of
DNA can be produced! Taking into account the time
it takes to change the temperature of the reaction
vial, one million copies can be ready in about three
hours.

The intent of PCR is to basically amplify target
DNA of interest. Now detection of this target se-
quence in solutions enriched with the target DNA is
easier. This detection is carried out through electro-
phoresis on agarose gels. While such amplifications
are impressive, the important point to remember is
that the amplification is selective - only the DNA
sequence located between the primers is amplified
exponentially. The rest of the DNA in the genome
is not amplified and remains invisible in the gel.
Since PCR amplifications can generate microgram
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quantities of product (which is a great deal of DNA),
amplified fragments can be visualized easily follow-
ing staining with a chemical stain such as ethidium
bromide, methylene blue, or carolina blue (TM)
DNA stain. Ethidium bromide is the stain most
commonly used because of its sensitivity to DNA
and the speed of staining. Drawbacks include the
cost involved for its visualization (it requires a UV
light source), and its suspected carcinogenicity. The
low concentrations required for staining can be used
safely, however, by wearing rubber gloves and
working in a sink.

Variations on the theme

Numerous modification of this basic protocol
have been devised for certain special situations.
Some of these variations are:

a. Nested PCR - Here, the PCR product is subject
to a second round of PCR using fresh primers
for smaller sequences of interest within the
major target sequence. This therefore increases
the sensitivity and specificity ofthe reaction by
approaching the final DNA sequence of interest
in two phases.

b. Touchdown PCR - Touchdown PCR involves
decreasing the annealing temperature by one
degree C every second cycle to a 'touchdown'

annealing temp which is then used for l0 or so
cycles. It was originally intended to bypass
more complicated optimization processes for
determining optimal annealing temperatures
for each reaction. This therefore helps enrich
the correct products over incorrect products,
since lowering the annealing temperature
makes the reaching more specific. Another use
for this procedure is in determining DNA se-
quence for a known protein, that is, working
backwards.

c. AP-PCR or RAPD PCR - Arbitrarily primed
PCR (AP-PCR) or random amplified polymor-
phic DNA (RAPD) are methods of creating
genomic fingerprints of species where little is
known about target sequence to be amplified.
DNA amplified in this manner can be used to
determine the relatedness of species.

d. Hofstart PCR - "Hot-start" PCR is a method
that generally produces cleaner PCR products.
Template DNA and primers are mixed together

Jour. Marine Medical Society, July-Dec 1999, Vol. l, No.2

and held at a temperature above the threshold
of non-specific binding of primer to template.
All the PCR reaction components are added for
the extension reaction except one critical re-
agent (usually the thermostable polymerase).
Just prior to the cycling, the missing component
is added to allow the reaction to take place at
higher temperature. Due to lack of non-specific
hybridization of primers to template, the ampli-
fied DNA bands tend to be cleaner; the primen
don't have a chance to anneal non-specifically.

e. RT-PCR - Reverse transcription PCR is an in-
direct method of detecting RNA sequences. In
the normal cell, DNA codes for RNA by a
process called transcription. RNA viruses like

. HIV and Hepatitis C contain reverse transcrip-
tase, an enzyme that forms DNA from RNA. A
similar principle is used in the laboratory for
detection and amplification of messengerRNA
wherein in the first step the RNA is reverse
transcribed to complementary DNA (cDNA).
This cDNA is then amplified by PCR.

f. Multiplex PCR - This involves adding multiple
sets of primers in the same test tube. These
multiple primer sets increase the sensitivity of
detection of a target sequence.

The applications of PCR

The applications of PCR are extensive including
: molecular biology, environmental science, foren-
sic science, medical science, biotechnology, micro-
biology, the food industry, diagnostic science,
epidemiology, genetics, gene cloning and many
more. The main applications in clinical medicine
pertain to infections, malignancies, genetic disor-
ders, tissue typing and forensics.

Infections can be diagnosed by identifying spe-
cific DNA sequences of microorganisms in tissues
and body fluids where the numbers of microbes are
too small to allow detection by routine methods (e.9.
tuberculous meningitis) or routine methods are not
easily done (e.g. chlamydial infections). Further,
PCR may allow monitoring of treatment responses,
especially in the case of viruses like HIV and hepa-
titis C.

In the field of oncology, not only do PCR-based
methods give information on genetic predisposition
to cancer (e.g. BRCA-l gene in breast cancer), but
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also allow specific typing and classification of tu-
mours (e.g. specific translocation and other molecu-
lar events in hematolymphoid malignancies), and
help make therapeutic decisions (e.g. detection of
minimal residual disease and molecular staging).

Gene disorders can be identified where the spe-
cific gene is known in disease (e.g. cystic fibrosis,
Duchenne' muscular dystrophy, hemochromatosis).
PCR has proven a quick, reliable method for detect-
ing all manner of mutations associated with genetic
disease - from insertions, to deletions, to point mu-
tations, and most genetic testing may soon be PCR-
based. Tissue typing by serologic methods is
wrought with pitfalls especially in the case of HILA
class-ll. PCR amplification and use of sequence
specific probes have tremendously improved the
specificity of donor-recipient match and graft sur-
vival in transplantation. Applications in forensic
medicine are obvious and include parentage deter-
mination and DNA identification at crime scenes.

The ability of PCR to utilize degraded DNA samples
is of great interest to forensic scientists who must
sometimes work with human cells in very poor
condition. The technique has provided conclusive
identifications in cases where conventional DNA
typing has failed. Ironically, the greatest concem
about the widespread use of PCR in forensic medi-
cine is the technique's exEeme sensitivity! Even
miniscule amounts of DNA left over from previous
amplifications can be reamplified, leading to an
inconclusive result, so-called'contamination'. And
finally, PCR related techniques are being widely
used in the quest for mapping the human genome
and other medical research.
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INFECTIOUS PROTEINACEOUS PARTICLES . PRIONS

Lt Col SP MITTAL*, Surg Lt Cdr MOHIT GOEL+

ABSTRACT

Stanley B Prusiner of United Staies of America was awarded the Nobel Prize in 1997 in medicine for his
commendable work leading to the discovery of PRIONS, an entirely new genre of disease causing biological agents,
other than known infectious agents including parasites, bacteria, viruses and fungi. Stanley and his colleagues
started work in l92.ln 1982 they isolated successfully from hamstcr's brain a single infectious agent which was
found to be comprising of a single protein. Stanley called it Prion. In 19E4, Stanley and his colleagues isolated a
prion gene probe and showed that ihis gene code is present in gll enimals, including man. Subsequently, Stanley
found two types of prions, Scrapie type (PrPSc) and cell type (PrPc). Prions were demonstrAted to be species
specific. Stanley and other workers cloned the prion gene and showed that prion @rPc) is present in many cells
in the body and ls abundant in nerve cells in brain. Stanley and his colleagues also successfully demonstrated in
1992 that prion encoding gene is required for infection with PrPSc in animal models.

KEY WORDS : PRIONS. Slow virus.

INTRODUCTION enables disease causing prion proteins to interact
with one another forming threadJike structures and
ag$egates that uniformly destroy nerve cells. The
basis of this protein aggregation and their cumula-
tive destructive mechanism is not clear. Prions are
species specific []. These particles are supposed to
cause several slowly progressing brain diseases,
both in humans and animals.

Infected brain areas by prions impart vacuolation
and spongy appearance and hence are called 'sub-

acute springiform viral encephalopathies'. Now vi-
ral word appears to be a misnomer because of dis-
covery of prions as causative agents of these
encephalopathies. There is associated extensive
nerve cell death.

Genetic determinants and prion formation

Stanley et al in 1984 isolated a gene probe for
prion and showed subsequently that this gene probe
for prion was found in all animals, including man.
But how are these prions harmless in animals and
man when these are normally being formed in the
body? Prion protein (hP) may be present in two
distinct conformations, one that causes disease,
Scrapie type (PrPSc) and other normal i.e. cellular
type (PrPC). Scrapie was the best studied disease in
which surface membrane prion protein - PrPSc was

nconventional slow viruses were believed,
till lately to be the causative agents of non-
inflammatory neurologic diseases. The in-

cubation period of such diseases is variable from
many months to years. No single virus property can
be assigned to these unconventional transmissible
agents, suggesting these could be different from
conventional viruses. Out of many theories about
the nature of these infectious agents, one postulate
was that these agents lack nucleic acid, a sensational
hypothesis since till todate all known infectious
agents contain DNA or RNA. Stanley et al, success-
fully isolated a single infectious agent from experi-
mental diseased hamster brain and found that this
agent was comprised of a single protein. Stanley
called this.agent PRION as an operational name for
this putative infectious agent. hion is defined as a
small proteinaceous infectious particle that is resis-
tant to inactivation by most of proteases that modify
nucleic acids.

Pathogenicity of prions

Prions are much smaller than viruses. As prions
are natural proteins, no immune response is present
against prions. They are not poisonous, but become
harmful only by converting into a structwe that

*Classified Specialist (Medicine); +Graded Specialist (Medicine); INHS Sanjivani, Naval Base, Cochin.
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thought to be involved in the development of this
disease. This hPSc was not found in normal brain.
It was shown that PrPSc prion protein had infectious
properties and could initiate a gene based chain
reaction so that PrPC is also converted into a more
stable PrPSc form. PrPSc is more stable and is
resistant to proteolysis, organic solvents and high
temperature. During incubation period PrPSc can
accumulate to a level that results in brain damage.

Stanley et al cloned the prion gene and demon-
strated that PrPc is an ordinary component ofleuco-
cytes and many other tissues cells. PrPc is abundant
on the surface of nerve cells in the brain. Stanley
found that prion diseases, Creutzfeldt-Jakob disease
(CJD) and Gerstmann-Straussler-Scheinker (GSS)
disease were due to mutation in the prion gene. The
concept of mutation was unravelled in experimental
mice where prion knock-out mice (mice in which
prion gene encoding prion protein was abolished)
were resistant to infection when exposed to disease
causing PrPSc. When gene encoding PrP was rein-
troduced in these mice they became susceptible to
infection with hPSc. The role of PrPc in brain and
other tissues remains unsolved.

Specific mutations within the prion gene gives
rise to structurally variant disease-causing proteins.
The variant PrPSc proteins may be preferentially
accummulated in various parts of the brain, thereby
manifesting clinically with different incubation pe-
riods [,2].

(a) Bovine spongiform encephalopathy (BSE) :
It is transmitted to cows through feeds supplemented
with products from scrapie infected sheeps. Primar-
ily brain stem is infected in this PrPSc variant.

(b) Kuru and GSS : These predominantly infect
cerebellum. Kuru was shown to be transmitted
through cannibalistic rituals in some tribals of New
Guinea. GSS is a hereditary dementia resulting from
mutation of gene encoding human PrPc.

(c) Fatal familial insomnia : It is another variant

of mutation of human hPc encoding gene. It is
primarily an infection of thalamus region.

(d) Creutzfeldt - Jakob Disease : Involves pre-
dominantly cerebral cortex. ln 85-90Vo of the cases
ofdisease occurs spontaneously. Ten to fifteen per-
cent of CJD were caused by the mutation of PrPc
encoding gene and rarely CJD occurs due to infec-
tion. A new variant of CJD was identified through
BSE-transmission. These patients present with
psycological symptoms and motor system involve-
ment.

(e) There are indications that dementia like ill-
ness e.g. Alzheimer's disease are caused when cer-
tain, non-prion, proteins undergo a confirmational
change that leads to the formation and deposition of
harmful plaques or deposits in the brain.

Future outJook of prion diseases

The discovery of prions and their role in causa-
tion of various diseases, the so called slow virus
diseases, now preferably called prion diseases has
opened the field for better understanding of these
diseases and search forprion specific pharmacologi-
cal agents. The discovery of prion encoding gene
may help in the betterunderstanding of is functional
modification. The dementia like diseases e.g. Alzhe-
imer's dementia, can be better understood in light of
discovery of prions. For example, Alzheimer's de-
mentia is caused when certain, non-prion, proteins
under go configurational changes and lead to depo-
sition of harmful plaques in the brain.
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MUMBAI CANTONMENT DURING 1998-99
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ABSTRACT

A proforma based epidemiological investigation of malaria cases (slide positive) was carried ouL 371 cases of
malaria occurred from Sep. 98 to Mar. 99. Benign tertian malaria and malignant tertian malaria cases were 289
and 82 respectively out of a total of 371 malaria cases. Four cases died due to malignant tertian malaria during
above study period. The result ofthe study along with suggested measures to reduce the incidence ofmalaria have
been discussed in this paper.

KEY WORDS: Malaria.
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INTRODUCTION

Organised malaria control efforts started in India
in 1953 with launching of National Malaria Control
Programme. Encouraged by initial success and
global call for malaria eradication, large areas of the
country were brought under in-door residual insec-
ticidal spray. Modified plan of operation (MPO),
under national malaria eradication programme
(NMEP) was successful in keeping malaria inci-
dence to around 2-3 million cases annually. In the
year 1994,large scale epidemics broke out in India
resulting in an increase in morbidity and mortality
due to malaria [].

The control of malaria in armed forces assumes
different dimension because of certain peculiarities
specific to armed forces. Due to strategic reasons,
troops are moved from one place to another i.e., may
be from low malaria risk/non endemic region to high
risk maiaria region and vice versa. These troops
become a reservoir of infection when they move out
from high malaria risk area after a specific time. In
addition, there is a constant movement of personnel,
on leave/duty encouraging transport of malaria.

A marked increase in the number of cases was
noticed from Sep. 98 till end of Mar.99 as compared
to the same period in earlier years. Information from
local health authorities indicated an upward trend of

malaria cases in the "A" ward of Mumbai Municipal
Corporation where Mumbai Cantonment area is lo-
cated.

MATERIAL AND METHODS

A proforma based epidemiological investigation
of all admitted malaria cases (slide positive) was
carried out by SHO (MB) staff for patients admitted
at INHS Asvini. Daily admission state and malaria
parasite report register formed the source of infor-
mation about occurrence of a case. Comprehensive
investigation included detailed history, clinical pic-
ture, species ofmalarial parasite by peripheral blood
smear / bone marrow examination, movement to or
from endemic area and treatment given. Mixed in-
fection has been included in malignant tertian (MT)
malaria for the purpose of analysis.

RESULTS

The first case of malignant tertian (MT) malaria
was admitted on 18 Sep. 98. The distribution of
cases of malaria (BT and MT) from Sep. 98 to Mar.
99 is given in Table l.

Out of 371 malaria cases, I 15 (3l%o) cases were
not admitted in the hospital and hence not investi-
gated. This was evident from laboratory report book
and admission/discharge book of the hospital.

The distribution of BT malaria cases from Sep.

*Sr. Adviser, Prev and Social Medicine; +Command Medical Officer, Western Naval Command, Mumbai; llOfficer-in-chiuge, SHO,
Mumbai: **PG Trainee in Prev. Med.
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TABLE 1

Mdarla (BT and MT) cases ln armed forces personnel and their families at Mumbai

rlr

Month Sep.98 Oct.98 Nov.98 Dec.98 Jan.99 Feb.99 Mar.9 Total

Naval personnel
Naval families
Army personnel
Army families
Othersr
Not admiaed
Total

23
l3
l l

03
l0
39
99

t7
l5
08
08
08
l8
74

l8
05
06
04
06
t6
55

t4
02
03
0l
02
20
42

l 3
0 l
03

0 l
l0
28

t 8
05
03
0 l
03
o7
37

l l 3
46
39
20
38
l 1 5
371

10
05
05
03
08
05
36

i Ohcrs includcd air forces personnel and their families, personal servants and ex-service personnel.

TABLE 2

Benigp tertian (BT) malarta cases

Sep.98 Oct.98 Nov.98 Dec.98 Jan. 99 Feb.99 Mar.99 Total

l. Admitted
i) t ocal
ii)Imported
iii) Relapse

2. Not admitted

30
23

o7
07

46
34
t2

30

3 l
l 8
l 3

t4

24
l8
06

l3

23
l3
02
08
05

2 l
05
02
t4
20

l5
06
04
05
l0

190
lt7
39
34
99

28937254 l283745Total

TABLE3

Malignant terdan (MT) malaria cascs

Sep.98 Oct.98 Nov.98 Dec.98 Jan.99 Feb.99 Mar. 99 Total

Admined
Locd
Imported
Relapse
Not admitted
Total

t4
07
06
0l
09
23

25
t2
09
(X
M
29

l5
08
(X
03
03
l8

08
&
03
0l

08

0 l'l

0 l

03
01
0l
0 l

03

6
33
23
l0
l6
82

I

t
(
s
a

98 to Mar.99 is shown in Table 2.

Outof 289 cases of BT malaria,99 (343%) cases
were not admitted hence could not be investigated.
Out of 190 investigated cases, 34 (17.97o) were
relapse cases, l17 (6l.6vo) cases were local and 39
(20.5%) were imported cases.

The distribution of MT malaria cases from Sept
98 to March 99 is shown in Table 3.

There werc 82 cases of MT malaria. 16 (I9.5%)
cases wer€ not admitted and hence were not inves-
tigarcd. Out of 66 investigated cases, 33 (50%) were

local, 10 (l5.2%o) cases relapsed and 23 (34.8Vo)
were imported cases. Mixed infections have been
included in malignant tertian malaria cases. Four
cases out of above ended fatally. A survey carried
out revealed lids to over-head water tanks miss-
ing/broken in 407o tanks.

OBSERVATIONS

The following significant observations were
made.

. The transmission of malaria in Mumbai had
increased with increase in MT cases.
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l,arge number of cases were diagnosed as clini-
cal malaria as repeated blood slides were nega-
tive for MP. They are mostly treated with only
chloroquine.

Large number of slide positive malaria cases
were not admined in the hospital. They were
treated as OPD patients and it was not clear
whether these patients received radical treat-
ment or not.

o The number of relapse cases was 4 (I7.2%)
indicating failure of treaunent / inadequate
treatrnent resistance to drugs.

o Due to constructional activities. man made
mosquitogenic environment is prevalent in
most aneas.

Improperly fitting/mi-ssing over head tank lids
resulted in breeding of vector species.

r Insecticidal resistance, inadequate manpower
with station health organisations and lack of
community participation are also contributory
to the increased incidence of malaria.

o Penonal protective measures (especially use of
mosquito nets / mosquito repellants / improper
mosquito proofing) to prevent mosquito bite
were not taken by most of the individuals.

SUGGESTED SOLUTIONS TO TIIE
PROBLEM

a) Case detection of malaria cases

Emphasis should be to detect maximum cases
through sick bays, MI rooms and hospital OPD's by
examination of blood smear for MP of all fevei
cases. NMEP guideline to stain the slide with JSB
stain and examine at least 100 fields which takes
about five minutes should be followed. [n serious
and complicated MT cases, density of parasites per
100 fields should be assessed. NMEP envisages that
all positive blood smears and l0% of all negative
ones to be cross checked by a senior laboratory
technician or pathologist [2].

b) Treatment of cases

i ) p re sumptiv e t re qtment

Presumptive treatrnent in low risk areas com-
prises of a single dose of chloroquine phosphate in
the dose of 10 mg/kg body weight. NMEP recom-
mends presumptive treatment in high risk areas up

Jour. lQarine Medical Society, July-Dec 1999, Vol. I, No.2

to sub-centre level as given in Table 5 [2].

TABLE 5
Presumptlve treatment of malaria in high risk areas

Age Firstday Secondday Thirdday
(in years) Ch lor oq uinePr imaq uineChloroquine Chloroguine

(mg) (mg) (mg) (mg)

<- I year
I -4 yean
5 - 8 y e a n
9 - 14 years
> 15 years

37.5
?5.0
150.0
225.0
300.0

Recommended presumptive treatrnent in resis-
tant areas include sulphalene / sulphodoxine +
pyrimethamine (1500 mg + 75 mg respectively) as
a single dose [2,3]. Chloroquine resistance has been
docuniented in many areas in our country [4]. The
WHO classification of in vivo resisiance is graded
from RI (blood film becomes clear of parasites by
one week but relapses by four weeks), to R II (partial
response at one week) and R III (no significant
response at one week) [3]. At present serious efforts
are not b€ing made to determine in vivo chloroquine
resistance status. Presently recommended 13 bloods
slide examination in four weeks to determine early
recrudence and late recrudence may not be practica-
ble. It will be worth while to carry out in vivo study
and formulate a viable protocol in the follow-up of
malaria cases with the help of peripheral blood
smear.

ii) Radical treatment

It has been seen that most of the admitted cases
of malaria have been treated with chloroquine /
primaquine combination, but some slide positive BT
malaria cases have been treated with chloroquine /
metakalfin combination. There is a need to stand-
ardise the treatment protocol. All microscopically
positive cases of malaria are to be given radical
treatrnent with primaquine for its gametocidal and
anti relapse properties. This ensures cure from ma-
laria and makes the patient non infective to mos-
quito. Radical treatment of P. Vivax, P. Malariae
and mixed infection is 15 mg primaquine daily for
5 days [2].

Revised drug policy under malaria action pro-
gramme recommends treatment of MT cases with a
combination of sulphalene / sulphodoxine (1500

Yo.2 73



mg) and pyrimethamine (75 mg) as a single dose for
adult followed by 45 mg primaquine (single dose).
These drugs should be given with caution as sulpha
drugs and primaquine are known to precipitate
haemolytic crisis in sensitive cases with G6PD de-
ficiency. In cases, which are resistant to above drugs
and severe and complicated malaria with P. falci-
parum infection, quinine sulphate 10 mg/per kg
body weight thrice daily as intravenous infusion in
57o dextrose / glucose over 4 hours is given. Later
same dose schedule is given orally to complete 7
days treatmentl2,3),

iii) Use of new anti-malarials

Newerdrugs like mefloquine, artemisinin and its
derivatives can be used in the management of P.
falciparum resistant to chloroquine by medical spe-
cialist supported by a laboratory report issued by a
pathologist indicating that there are P. falciparum
rings in the peripheral blood f2,3,51. Acombination
of sulphamethopyrazine / sulphamethoxazole +
pyrimethamine (Metakelfin) may be used in chloro-
quine resistant malaria.

iv) Chemoprophylaxis

A good suppressive drug should be fast acting
against erythrocytic stages, should have long half-
life and should not be toxic. In armed forces chloro-
quine is started a week before departure to hyper-en-
demic area and terminated 4 to 6 weeks after leaving
the area. The recommended dose is l0 mg/kg body
weight as loading dose and 5 mg/kg at weekly
interval. In moderate chloroquine resistant area,
proguanil 100 mg is given daily. Drug compliance
will be poor in view of daily requirement. Both
chloroquine and proguanil can be taken for a con-
tinuous period of five years without apparent ill
effect [6]. Better efficacy of 600 mg chloroquine as
chemoprophylaxis has been reported for control of
malaria in P. falciparum resistant area where other
malaria control measures are not feasible or practi-
cal and diagnostic therapeutic facilities are not eas-
ily available [7].

v) Role of administration, engineers and
resident's as sociation

There is now increasing realisation that involve-
ment of the community, engineers and administra-
tors and a multi sectoral approach are essential com-
ponents of the malaria control strategy. In urban

74

area, overhead tanks are important source of mos-
quito breeding. During January to May every year,
all overhead tanks should be made mosquito proof /
repaired. Terrace / Roof top drainage outlets should
be checked, so that there is no stagnation of water
on rooftop. Construction activities create excellent
breeding condition for anopheles stephensi. Several
out breaks of malaria have been caused by the water
storage / stagnation consequent to construction and
other developmental activities. Engineers can en-
sure that mosquitogenic environment is not created.
This can be achieved by simple methods like land
filling, proper drainage and observance of dry day
at unit level.

vi ) Anti-larv al me asure s

Various studies indicate that antilarval insecti-
cides like Fenthion and Temephos are effective
against mosquito larvae. Temephos at I ppm and
Fenthion I mglL are effective against mosquito
larvae [8].

Biocides namely Bacillus sphericus and Bacillus
thuringiensis are now recommended for malaria
control only in special situations. SHO (Class - I)
can periodically monitor susceptibility of various
insecticides and propose the use ofalternative insec-
ticide / biocides if situation demands. In addition to
gambusia, other locally available fish, which are
larvivorous. can be used in fire tanks and static
tanks.

vii ) Anti - adult measure s

Since annual parasite incidence (API) is more
than2To at Mumbai, plasmodium falciparum (MT)
cases are being diagnosed and four deaths due to
malaria have taken place during period under study,
it will be worthwhile to carry our insecticidal spray,
building wise [9]. This block spraying design has
been tried in naval residqntial areas (Feb. - Mar.99)
at Mumbai and found to be effective and can be
implemented as a regular spraying practice.

viii) Impregnated bed nets

Deltamethrin emulsifi able concentrate 25Vo can
be used for impregnation of bed nets. Nylon nets are
preferred over cotton nets because ofdurability and
they are quicker in drying after impregnation. Insec-
ticides stay longer on the surface of nylon fibres.
When not washed, the impregnated net will have
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bfficacy for six months. SHO (MB) has impregnated
nets with deltamethrin for naval establishments at
Mumbai. The efficacy of deltamethrin impregnated
nets is being assessed.

ix) Personal proteetive measures

It includes use of mosquito net, long trousers,
rolled down full sleeve shirt from dusk to dawn. The
size of the opening of the nets should not exceed I .2
mm in any dimension. Screening of houses with nets
with similar dimension gives excellent protection.
Repellents like Odomos and DMP which are avail-
able with Material Superintendent as patterned item
can be used during night duty.

CONCLUSION

There is no doubt that malaria has come back to
stay with us. The failure of efforts to control the
vector species and increasing number of plasmo-
dium flaciparum cases make it unlikely that signifi-
cant decline in incidence of cases can take place
until and unless there is co-ordination between cli-
nician, pathologist, public health workers and com-
munity in particular. A quick diagnosis and prompt
treatment would be facilitated if reliable and careful
reporting of malarial parasite smear was widely
available. A synchronized falciparum infection may
sequester into deep tissues leading to a negative
smear. Therefore repeated blood smear testing is
necessary in P. falciparum infection. The enthusias-
tic use ofpersonal protective measures and anti-vec-
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tor measur€s will go a long way in reducing morbid-
ity and mortality due to malaria.
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BLOOD PRESSURE PROFILE UNDER
HYPERBARIC CONDITIONS

Surg Cdr MJ JOHN{', Surg Capt S NANGPAL+

ABSTRACT

This study investigates biood pressure and heart rate values at 10 minuie iniervals using a computerized
ambulatory monitor in patients undergoing hyperbaric oxygen therapy and divers / submariners brething
compressed air at depths varying from 2.2 ATA to 2.E ATA as compared to thelr values at normal atnmpheric
pressuFes. Its nim was to detect how cardiovascular rhythms behave under changed / increased ahospheric
pnessune condltions which may have implications for patients who arrc undergoing hyperbaric oxygen therapy
and for divers in their long tenn carrer. The study was proposed as no data on thesc aspects was available in
literature.

Blood pressurt and heart rate were measurcd using a hon invasive ambulatory computcrized monitor at l0
minutes interval and statfutically analyzed by conventional procedures. All men, of mean age of 32 yrs were studied.
They underwent exposurc to higher barometric pressunes of 2.2 ta 2.E ATA for duration of 6t0 minutes to 80
minutes. The results were compared to their values under normal afuospheric pnesisure.

a) Iherr is a statistically significnnt reduction in the systolic, diastolic and mean arterial pressurts and pulse rate
during stay at high barometric prlessune.

b) Therc is an increase ln the mean systollc, diastolic, mean arterial pnessune and pulse rate during the
prrcssrrrization and de pressurization schedules

c) Atthough the difference in blood pressure values ofdivers (under the present study with no cardiovascular risk
fac'tors) measurcd with a mercury blood pnessure apparatus and mean of the resting blood pressurc under
nonnobaric conditions using ambulatory btood pnessune monitor was not statisdcally sipificant it indicahs the
pmsibte use of ABP monitor ln assessing white coat hypertension in professional divers.

The observed changes may be reflecting a tonic modulation of blood prcssure and heart ratc rhythm which allows
the cardiovascular apparatus to adapt itself without imposing an extra load on its function in normotensive
subjecG. But the zurge of these values during prtssurization and de-pressurization schedule in an hypertensive /
taclycardia padent / individual may be deleterious and hence prior to hyperbaric oxygen therapy / diving, the
blood prcssurc and pulse rate should not exceed 140/90 mm Hg.

KEY WORDS : Ambulatory Blood Pressurc, Hyperbaric chamber

INTRODUCTION

on invasive ambulatory blood pressure
monitoring has been developed over the past
two decades and offers considerable advan-

tage over conventional clinical blood pressure moni-
toring. The concept originated after the
development of intra-arterial blood pressure moni-
toring in the UK. The accuracy and reliability of
these invasive units were excellent, but fears of
sudden distal ischaemia or a major haemorrhage

prevented its introduction world wide,

Portable non-invasive computerized units auto-
matically inflate a conventional arm cuff at pre-set
intervals and measure blood pressure either by aus-
cultatory or by oscillometric methods via a micro-
phone transducer strapped over brachial artery.
Most present day units have facility for both meth-
ods of recording and oscillometric method is used
as an automatic back up in case of enoneous read-
ings. The primary advantage offered by monitoring

*Classified Specialist in Marine Medicine, Diving School, Kochi; +Senior Adviser in Marine Mcdicine, Institute of Naval Medicine,
Mumbai.
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over long perid are multiple readings rather than a
one time measurement and avoidance of possible
erron associated with conventional measurements.
Twenty four hour measurements play an important
role in diagnosing and treating patients with border
line hypertension many of whom may have normal
ambulatory blood pressures. It is estimated that ap-
proximately 207o of those diagnosed with hyperten-
sion by conventional office blood pressure readings
were "white coat hypertensive". These personnel
can avoid being diagnosed with hypertension and
can avoid the associated cost of treatment and un-
necessary job restrictions.

In addition, use of ambulatory blood pressure
monitoring can provide information regarding re-
sponse of cardiovascular system to different envi-
ronmental conditions like space, extreme cold cli-
mates (like in Antarctica), travel across several time
zones etc.

Diving bradycardia is a well known entity. But
review of literature revealed that blood pressure
response under hyperbaric conditions are scantily
studied. In fact a search over the National Library of
Medicine, USA, revealed 489 indexed articles pub-
lished on ambulatory blood pressure monitoring, but
none under hyperbaric conditions.

Based on these reports, there have been recom-
mendations of allowing experienced divers to con-
tinue with diving activity even with blood pressure
recordings of 150/95 mm Hg since a decrease of
blood pressure was expected under dived condi-
tions. Also no reasonable guidelines were available
regarding blood pressure readings ofpatients under-
going hyperbaric oxygen therapy who are otherwise
hypertensive and poorly controlled.

Also, in the past, a number of diven had to be
withdrawn from diving cadre because of "labile
hypertension I grade I hypertension" without any
cardiovascular risk profile at all.

Hence the following questions remain unan-
swered as far as diving and blood pressure readings
are concerned.

a) Is the decrease in blood pressure and pulse rate
under dived conditions universal and if so can
we accept a higher blood pressure recording of
150195 mm Hg as the limit value for experi-
enced diven without anv cardiovascular risk
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factors since experienced divers are difficult to
come and there is considerable investment in
them. ,

b) Is it safe to accept hypertensive patients (who
are poorly controlled) for hyperbaric oxygen
therapy (since any way the blood pressure will
decrease under higher partial pressures)

c) Is thee is a scope to eliminate "white coat hy-
pertension" among divers who have no other
cardiovascular risk factors and thereby save
unnecessary trained man power loss.

MATERIAL AND METHOD

The equipment

The main equipment used was BR 102 ambula-
tory tomputerized blood pressure recorder of
Schiller I I ]. It is a menu guided, user programmable
unit, enabling both individual and long term pres-
sure measurements at pre-set intervals around the
clock for several days. All recorded measurement
data are stored in its internal memory. It has a serial
interface which can be linked with peripheral units
like a printer for print out of a "blood pressure heart
rate protocol" of a long term measurement; to a PC
for storage and analysis of measurement data; and
to a modem for transferring measurement data
through a phone line.

The subjects

The subjecs were male divers/submariners and
patients undergoing hyperbaric oxygen therapy at
the Hyperbaric oxygen therapy facility of Institute
of Naval Medicine. All subjects also under went a
resting ECG, X-ray chest PA and fasting blood sugar
as part of the study and only subjects having normal
values for each of these investigations were in-
cluded. A cardiovascular risk profile questionnaire
to evaluate obese, current smoken, exercising fewer
than 20 minutes three times a week and having
family history of hypertension were also drawn.
Subjects were explained the study involved and
provided with a sheet of paper for recording their
activities.

Study design

The proposed stay under pressure and depth of
dive were predetermined (as for a hyperbaric oxy-
gen therapy schedule / normal dive profile) so that
the control measurement time could be calculated.



The blood pressure cuff of the BR 102 equipment
was placed on the non dominant arm of the subject.

Patient data is then entered into the recorder and
the measurement parameters are defined.

The subject is explained the procedure and in-
formed about the time when the measurements will
begin. He is advised not to move his arm when the
measurement is being recorded and preferably keep
it at heart level.

Control readings

The subject is kept inside the chamber for the
calculated dive period. The recorder records blood
pressure and heart rate every l0 minutes. Since the
subjects were kept inside the chamber at this stage,
it excluded any environmentai bias (other than high
pressure) and hence these readings acted as controls
for the study. Three manual readings using mercury
blood pressure apparatus were recorded at the be-
ginning of rest period.

The chamber pressure is then raised to the desired
level (2.2 ata to 2.8 ata) and maintained for 60 to 80
minutes. After this the pressure is reducod, subject
is taken out from the chamber and the measurement
is terminated.

Data retrieval

The data on the recorder is then transferred to a
computer data base. BR 102 software was used to
facilitate data sorting and correlation with the activ-
ity log sheet regarding depth and time. Initial experi-
mental readings wer6 read out serially from the
recorder since the present soft ware was not then
available. Enoneous blood pressure readings as in-
dicated by recorder were omitted.

RESULTS

TABLE I
Age distribution (n = 52)

Age group No. of subjects

TABLE 2
Cardiovascular risk factors (n = 52)

Risk factor No. of subjects

l. History of family
illness of cardiovascular
diseases
2. Obesity
3. Smoker
4. lrss exercise
5. None

4

)
l l
l t
24

TABLE3
Catepry of subjects (n = 52)

Category of subjects

Divers / submariners
HBOT patients

t4
38

TABLE 4
Mean restlng BP and heart rate rcsponses among divers /
zubmariners (n = 14)

Values No. of subiects

Mean systolic pressur€
Mean diastolic pressure
Mean arterial pressure
Mean pulse rate

128
77
92
69

TABLE 5
Mean BP and heart rate responses among divers / subma-
riners during pressurisation (n = 14)

Values No. of subjects

Mean systolic pressure
Mean diastolic pressur€
Mean arterial pressure
Mean pulse rate

138
97
l l 0
102

TABLE 6
Mean BP and heart rate nesponses among divers / subma-
riners during de-pressurisatlon (n = 14)

Values No. of subjects< 2 0
2t-30
3l-40
4l-50
5l-60
61-70

I

27
15
6
7

I

Mean systolic pressure
Mean diastolic pressure
Mean arterial pressure
Mean pulse rate

t42
9'l
t12
98
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TABLE 7
Mean BP and heart rate responses among divers / subma-
riners 20 minutes aft€r stay at bottom (n = 14)

TABLE 12
Mean resting BP and heart rate responses among patients
of HBOT during depressurisation (n = f,g;

Values No. of subjects Values No. of subjects

Mean systolic pressure

Mean diastolic pressure

Mean arterial pressure

Mean pulse rate

tt7
68
84
62

Mean systolic pressure
Mean diastolic pressure
Mean arterial pressure
Mean pulse rate

156
102
t20
106

TABLE 8
Mean BP and heart rate responses among divers / subma.
riners after 30 minutes stay at bottom (n = 14)

TABLE 13
Mean resting BP and hesrt rate responses among patients
of HBOT at 20 minutes stay at depth (n - 38)

Values No. of subjects Values No. of subjects

Mean systolic pressure
Mean diastolic pressure
Mean arterial pressure
Mean pulse rate

1 1 8
68
84
ffi

Mean systolic pressure
Mean diastolic pressure
Mean arterial pressur€
Mean pulse rate

l l 8
78
83
70

TABLE 9
Mean BP and heart rate responses among divers / subma-
riners sfter 40 minutes stay at depth (n = 14)

TABLE 14
Mean resting BP and heart rate responscs among patients
of HBOT at 30 minutes stay at bottom (n = 38)

Values No. of subjects Values No. of subjects

Mean systolic pressure
Mean diastolic pressure

Mean arterial pressure

Mean pulse rate

l l 8
67
84
60

Mean systolic pressure
Mean diastolic pressure
Mean arterial prcssure

Mean pulse rate

l t 8
74
88
60

TABLE IO
Mean resting BP and heart rate responses among patients
of HBOT (n = 38)

TABLE 15
Mean resting BP and heart rate responses among patients
of HBOT at 4{) minutes stay at bottom (n = 38)

Values No. of subjects Values No. of subjects

Mean systolic pressure

Mean diastolic pressure

Mean arterial pressure

Mean pulse rate

r32
86
l0 l
78

Mean systolic pressure

Mean diastolic pressure

Mean arterial pressure

Mean pulse rate

120
1J

88
68

TABLE 11
Mean BP and heart rate respons€s among patients of
HBOT during pressurisation (n = 38)

Values No. of subjects

Mean systolic pressure
Mean diastolic pressure
Mean arterial pressure
Mean pulse rate

DISCUSSION

Ambulatory blood pressure monitoring began
with intra-arterial devices developed in the UK. The
accuracy and reliability of the unit was excellent.
The investigators claimed that their device was rea-
sonably comfortable and safe. But, fears of sudden
distal ischaemia or a major haemorrhage prevented
its introduction and use in the USA.

Portable non invasive monitors became clinicallv

151
r02
u8
l l 0
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available in the USA in 1978. These units automat-
ically inflated a conventional arm cuff at preset
intervals and measured blood pressure by ausculta-
tion of Korotkoff sounds via a small microphone
transducer strapped over the brachial artery. To ex-
clude inaccuracies caused by adventitious sounds,
chest leads (to facilitate R wave gating) ensured that
only true Korotkoff sounds were being measured.
Oscillometry offen an alternative non invasive tech-
nique. This involves direct palpation of brachial
artery fluctuations through the arm cuff. The unit
measures systolic and mean blood pressures directly
(on the basis of the width of the pulse pressure) and
uses an algorithm to calculate the diastolic pr€ssure.
Because this does not require chest leads, this tech-
nique uses a smaller and simpler unit than the aus-
cultatory devices.

How reliable are these units

JM Neutel[2], studied the relationship benreen
bloodpressure measured by a mercury sphygmoma-
nometer and an oscillometric or auscultatory device
in 25 hospitalizedpatients andhas shown significant
correlation (p < 0.001) in the systolic diastolic meas-
urements. He observed that these devices tend to
lose accuracy if the patient is excessively active
during monitoring. This is one of the disadvantages
of non invasive BP measurements comparcd to in-
tra-arterial techniques.

Mc Kenzie I [3], of the Royal Air Force Institute
of Aviation Medicine, Farnborough, UK, evaluated
ambulatory monitoring apparatus against meariure-
ments taken intra arterially. It was found that ambu-
latory blood pressure equipments tend to underesti-
mate both systolic and diastolic blood pressures but
correlates well with intra arterial line measurements.
In general, the slope of the relationship between
ambulatory blood pressure monitoring equipment
and intra arterial values were close to unity.

Ambulatory blood pressure monitoring in
space medicine

Non invasive techniques were initially devel-
oped in the USA to monitor blood pressure during
space flight. In the 1960's, NASA made in-flight
measurements injet aircraftand during Mercury and
Gemini flights using the cuff technique and
Korotkoff sounds. In the early 1980's ashonaut -
physician William Thornoton wore blood pressure
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monitoring equipment during space flights on the
NASA shuttle.

Ambulatory blood pressure monitoring during
fiights across tlme zones

Fogeri R et al [4] reported the effects of a west-
ward transmeridian flight across six time zones on
blood pressure using ambulatory blood pressure
monitoring equipments in normotensive subjects.
The result of the study indicated that there are no
significant changes in blood pressure across time
zones flights and the only decrease noted was during
sleep and that it was the result of sleep itself.

Ambulatory blood pressure monitoring at
Antarctica

Cugini P et al [5] reported their study in the
Aviation Space Environment Medicine regarding
investigations on the blood pressure and heart rate
values in clinically healthy subjecs adapted to liv-
ing in Antarctica, as compared to their coeval sub-
jects living in their home country using ambulatory
blood pressure monitoring equipment. The nor-
motensive subjects living in Antarctica were seen to
show significant changes in the daily mean level of
systolic blood pressure (increase) and heart rate
(decrease) as compared to their controls. But despite
the permanent solar lighl they were seen to show
blood pressure and heart rate circadian rhythms to
be perfectly synchronized to the 24 hour cycle (as
an effect imposed by the routines of their local life
style.

Ambulatory blood pressure monitoring among
Military Aviators

Stewart JC, [6] after studying blood pressure
problems in aerospace medicine identified a subset
of flien with "offrce hypertension" who may be on
medication needlessly. He discusses the advantages
of home blood pressure recording and24 hour am-
bulatory blood pressure monitoring over routine
blood pressure checks and five day blood pressure
examinations (the standard practice in the United
States Air Force till then).

Recently there has been increasing number of
reports on studies carried out on blood pressure
profiles using ambulatory blood pressure monitors
and a special group of office / white coat hyperten-
sives have been identified. hesentlv the ambulatorv
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blood pressure moniton are increasingly being
used.
a) to identify borderline hypertension with target
organ damage
b) evaluation of drug resistance
c) episodic hypertension
d) hypotensive symptoms on antihypertensive
medications
e) office / white coat hypertension
f) evaluation of BP changes in noctumal angina
g) autonomic dysfunction's
h) carotid sinus syncope and pacemaker syndromes
i) exclusion of placebo reactors when determining
efficacy of antihypertensive drug therapy in control-
led clinical trials.

Ambulatory blood pressure monitoring of
personnel under high pressure envlronments

During diving, the response of blood pressure
will result from a combination of the effects of
diving environment and the associated physical ac-
tivity required to perform the dive. No data is avail-
able detailing the effects of exercise in water on
borderline hypertensives.

The present study

There were randomly sampled 52 subjects, 14
diven / submariners and 38 patients of hyperbaric
oxygen therapy for the study. Their age disribution
is depicted at Table 1. 28 subjects had one of the
cardiovascular risk factors positive. There is statis-
tically significant difference (paired t test) between
the blood pressure and pulse responses during rest
perid and during pressurization / depressurisation
/rest period at 40 minutes in both category of sub-
jects. The difference in these values during rest
perid on surface measured with mercury blood
pressure apparatus (average of three readings) and
average of values measuredby ABP monitorhas not
been statistically significant (paired t test).

Borderline hypertensives have an increased mor-
tality over the general population. For instance, a 35
year old male with an initial blood pressure of
$?'/95 mm Hg has a 3Vo less chance of surviving
over ten years when compared to a 35 year old with
an initial BP of l4U9O mm Hg. This increased
mortality, although significant, is not excessive and
with monitoring of the individual and appropriale
therapy is potentially reducible. It would appear
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unlikely, however, with the therapy cunently avail-
able, that these risks can be reduced to a negligible
level. Because of this, the presentrecommendations
of an upper limit of arterial blood pressure of l,t0/90
mm Hg should remain the standard for entry into
diving.

The question is that ofan experienced diver who
subsequently develops borderline hypertension. Ac-
cording to RD Green and R lritch [7] one is reluc-
tant to lose the services of a'skilled diver who is
expensive to train. According to them, although this
individual has an increased risk of mortality and
morbidity, for those with a blood pressure between
140190 mm Hg,and 150/95 mm Hg it is not exces-
sive. They believed that the risks can be minimized
(but not entirely eliminated) by ensuring that asso-
ciated cardiac pathology, such as ischaemic heart
disease or ventricular hypertrophy is excluded.
Hence in their paper they had recommended to
consider divers with blood pressure below 150195
mrn Hg and no associated cardiac pathology should
be allowed to continue in diving with close monitor-
ing and yearly reviews.

The present study has revealed that even in indi-
viduals with perfectly normal blood pressure and no
cardiovascular risk factors, there is a surge in the
systolic, diastolic and mean arterial pressures during
pressurization as well as during de-pressurization.
In deeper dives and saturation dives with long last-
ing decompression times these changes maybe sus-
taining producing deleterious effects in the long run.
Unless detailed evaluations arc carried out under
these conditions, it will be prudent not to allow even
experienced divers with blood pressure of over
140/90 mm Hg to carry out diving.
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HYPERBARIC OXYGEN FOR
INDUSTRIAL MEDICAL SET-UP

Surg Lt P GOKULAKRISHNAN

ABSTRACT

Hyperbaric oxygen administered in arecompression chamber inan industrialhospital can be used as a therapeutic
adjunct in various settings. The article highlights the clinical usefulness of hyperbaric oxygen in industries.

KEY WORDS : Hyperbaric Oxygen Therapy, Industrial Medicine

n industrial medical set-up is different from
a community medical set-up. Peculiarities
such as exposure to harmful and injurious

substances, physical accidents, exposure to
heaVfire/high pressure are daunting prospects for
any industrial worker. Added to it is the fact that
industries are often far from cities, located close to
highways and nodal points and are seldom near good
medical centres. These reasons make the industry's
own medical centre a vital link to its worker's health.

An industrial hospital must be well equipped to
handle cornmon emergencies, routine illness
amongst the workers and some rare "strictly for the
book" disorders. Ask Samir, 23 yrs., a patient of
carbon tetrachloride poisoning contracted at his
paint and solvent warehouse; or Amar, 29 yrs., a
patient of chronic osteomyelitis sequelae to a com-
pound fracture he sustained at the heavy machinery
industry where he works. For Samir hyperbaric oxy-
gen was life saving when other therapeutic modali-
ties had proven futile. On Amar his disease had left
only a minimal scar on his leg thanks to hyperbaric
oxygen (HBO). The highlight on these two patients
is not only that HBO has been beneficial but also
that their diseases happened to have been contracted
at industries.

Hyperbaric medicine deals with the medical
problems and therapeutic applications of barometric
pressure grcaterthan sea level. Hyperbaric oxygena-
tion is achieved by having the patient breathe 1007o
Oxygen either by mask, head tent or endotracheal
tube in a recompression chamber (RCC). The effects

of oxygen under pressure is that not only full hemo-
globin saturation is achieved but also some amount
ofoxygen dissolves in the plasma causing enhanced
tissue oxygenation []. The mechanism of action of
HBO is because of :

l. Direct bactericidal action on anaerobic and mi-
croaerophilic organisms and inhibition of their
toxins [2,3].

2. Stimulating neo-angiogenesis and osteogenesis
[4,5].

3. Vasoconstrictive effect of HBO which reduces
compartment pressures and oedema [6].

4. Immunomodulation and potentiation of certain
chemotherapeutic agents and antibiotics like
trimethoprim and sulfonamides [7].

5. Greater leucocyte killing ability [8].
6. Mitigation of air embolus/bubble volume due

to raised pressure and outward diffusion of ni-
trogen.

The foundations of therapeutic recompression
and hyperoxygenation are dictated by well known
physical principles such as Boyle's law, Charles'
law, Dalton's law and Henry's law. Not surprisingly
the individuals first subjected to an environmental
pressure change on surface in an RCC were not
divers but patients.

Today RCC is utilised by divers all over the
world to conduct thousands of simulated practice
dives, and HBO is used routinely to shorten the
post-dive decompression period. The HBO state of

Submarine Medical Officer. INS Sindhuratna.
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the art of present times is a spin off from research
and development work related to diving indushry
and hyperbaric medicine. Overthe yean the empha-
sis has slowly moved away from strictly diving
related decompression to I.IBO for clinical therapy,
not surprisingly because ofthe varied and seemingly
endless list of indications for its use. RCC in an
industrial hospital would help the organisation treat
some common industrial hazards such as : [9,10,1U
Decompression sickness in marine and caisson
workers.

Carbsn monoxide poisoning

Osteoradionecrosis and soft tissue radionecrosis
amongst radiation workers

Crush injury with traumatic ischaemia, compart-
ment syndrome or nerve injury

Cyanide poisoning

Severe thermal burns.

Acute hydrogen sulfide poisoning.

Acute carbon tetrachloride poisoning.

Chronic non-healing ulcen.

Methaemoglobinaemia in aniline poisoning.

Severe anaemia with blood being non-available.

Problem wounds.

Hyperbaric oxygenation administered by RCC of
an industrial hospital can alSo be used to serve needy
and sick general population of the locale. Ingisti-
cally too RCC makes sound financial sense as it is
much cheaper than transporting the patientVother
costly therapeutic agents over large distances.

But HBO is not entirely a bed of roses. The
adverse effects ofHBO are oxygen induced seizures
at higherpartial pressures [3] and pulmonary oxy-
gen toxicity when the duration of HBO application
exceeds the safe limit of 6-8 hours. Iarge multiplace
chambers are expensive, so they arc few and far
between. Seriously ill patients cannot be provided
critical monitoring in monoplace chambers. Patients
are offered HBO generally after all other therapeutic
modalities have failed or when the patient is criti-
cally ill. Ideally HBO is given early and energeti-
cally for best results. Used last and late it is least
effective. It is also important to identify the health
hazards faced by the in chamber attendants due to
repeated exposures to higher partial pressures of
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oxygen. Fire hazard in oxygen rich chamber envi-
ronment is also to be countered effectively.

A baromedical unit should be an integral part of
every large industrial medical set-up. Industries

. with their available resources, latest technology and
commitment to health of their workers would cer-
tainly benefit from the myriad uses of a multiplace
RCC. With hyperbaric oxygen as a part of their
repertoire industrial hospitals can act as a meeting
ground between conventional medicine and hyper-
baric medicine.
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QUALITY ASSURANCE OF REGENERATIVE CHEMICAL
BEING USED IN SUBMARINE ESCAPE SET

Surg Cdr B SUDARSAN*, Surg Cdr MJ JOHN+,
Surg Capt S NANGPAL#

ABSTRACT

Granular form of Regenerative chemical (Kz Oz) is used in the submarine escape set for absorbing CO2 and
moisture in the exhaled air and to regenerate equal amount of oxygen for inhaling. Various lirms are manufac-
turing the regenerative chemical which should be tested before acceptance. A user trial ofindigenous regenerative
chemical was conducted to ascertain the quality of this regenerative chemical. Efforts were made to formulate the
standards of regenerative chemical, so that newly manufactured chemical can be tested by using these parameters.

KEY WORDS : Submarine Escape set, Breathing apparatus, Oxygen regenerative chemical

INTRODUCTION The canister (Fig. 2) of breathing apparatus is
filled with oxygen regenerative (03) chemical for
absorbing carbon-di-oxide and moisture in the ex-
haled air and to regenerate equal amount of oxygen
for inhaling. Various firms are manufacturing the
regenerative chemical. User trials are required to be
conducted to ascertain the quality of newly manu-
factured regenerative chemical by comparing it with

Submarine escape suit Fig. 2 : Re-generativecanister

*Classified Specialist in Marine Medicine, INS Satavahana, Visakhapatnam - 14; +Classified Specialist in Marine Medicine, INS
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ubmarine escape set (ISP-60) (Fig. l) is used
for escaping from a sunken submarine upto a
death of 120 mtrs. Breathing apparatus (IDA-

59) is a part of submarine rescue outfit and is used
for breathing during ascent from sunken Submarine
and also while carrying out damage control in sub-
marine compartments.
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'the standard regenerative chemical which is being
used in the submarine escape set.

MATERIAL AND METHODS

The procedure adopted is outlined in the succeed-
ing paragraphs :

TABLE I

Physical characteristics of regenerative chemical during trials

A. Physical characteristics

The escape set was used by different divers for
2ll2hrs and after every ll2 hr the sample of regen-
erative chemical was taken out from the canister.
Physical properties of the chemical observed are
shown in Table l.

S. No. Type of test Result Remarks

l . Condition of
storage cannisters

Colour changes

a) Initial

b) After l/2 hr
c) After I hr
d) After I '/z hr
e) After 2 hr
f'1 After2tlzfu
Size and shape of granules
a) Initial

b) After t/z hr
c) After I hr
d) Afterl/z hr
c) After 2 hr
f) After 2 r/z hr
Dust content

Brittleness
a) Initial,
b) After'/z hr
c) After I hr
d) after I and r/z hr
c) After 2 hr
f) After 2 and l/z hr
Weight of 03 chemical in canister.
a) Before use.
b) Aftcr use

No dents/corrosion/

Peeling of paint
Hermetically sealed.

Pale white

i*
5%
t0%
6%

Rough cylindrical shaped
granules with average size of
I mm dia and l-2 mm length
No change
Minimal lump formation 2-3%
Lump formation 5-7%
-do-
-do-

r-2%

Firm in consistency.
-do-
-do-
-do-
-do
-do-

1.8 kg
1.7 kg

16 mm of HzO
2l mmof HzO

cream
t00%

rffi%
94%
90Vo
80%
65-70%

-- 300c
- g00c
-- logoc
-- l l50 c
-- 1300c
-- 1300c

Water tightness
checked by
immening in water
3O% of
chemical colour
changed into
white/graylblack.

Average size o
granules should
not pass through
30 guaze strainer.

Ideally powder
content should be
< 5 %

Tested by finger
pressing.

Ash

9"t

2%
5%
8-r0%
t5%

Black

r-2%
'raL

secti-
)ctive
1 and
quito

cillus
alaria
r s - l )
rious
nsec-
ion to
h are
static

more
(MT)
lue to
;tudy,
ipray,
n has
r.99)
an be

lo CAn
)ts are
y and
nsec-
ibres.
have

, No.2

7. Resistancc ofcanister with 03 chemical filled
a) Before use
b) After use
Temperature of03 chemical in canister
a) Initial
b) Afterr/2
c) After I hr
d) After I l/z hr
e) After 2 hr
f) After 2 r/2 hr
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B. Chemical characterlsdcs

The chemical characrcristics of regenerative
chemical were determined by using :

a) Calcimetry analysis toestimate oxygen capac-
ity and carbondioxide content.

b) Chemical analysis to ascertain its composition.

The chemical characteristics observed during the
trails arc given in Table 2.

C. Trials on surface

The nials on surface with brcathing apparatus
were carried out by using six divers as experimental
subjects. The undermentioned procedure was fol-
lowed:

-The breathing set was modified so as to collect
gas samples from brcathing bag. The canisler of the
set was charged with 03 chemical.

-Oxygen cylinder was charged with oxygen and

TABIJ2
Chemtcal chsnctcrlstlcr ol 03 rcgeneradve chemlcel

mixture cylinder was charged with air.
-On fint day of trial, six divers brcathed through

the set each for 30 minutes. Thus the set was used
by different diven for three hn.

-On subsequent two days one diver breathed
through the breathing set for 2ll2 hrs (i.e. till the
endurance ofthe set) and on next day another diver
repeated the same.

, 
--Samples of 03 chemical were collected every

'/z h and tested for oxygen and COz con8ent by
calcimetry analysis. While taking out samples, the
following procedure was adopted :

-Gas samples from breathing bag were collecrcd
in rubber bags for analysing the Oz and COz con-
tents every half hourly except when the samples
were taken for chemical analysis the canisters were
kept in closed position.

Results of the trials recorded are shown in Table
3 and the calcimetric analysis are shown in Figs 3,

't.ABI
Result

S.

Fit"

L

. 2 .

J .

. 4 .

5 .

6.

Secol

l .

S.No. Typcofanalysis Rcsult

Cdclmetry rndysls
a) Bcfore usc

b) Aftcr usc
i) Surfacc trials

ii) RCC trials

Chcmical Analysis
a) Potassium Superoxidc
b) Magnasium oxide
c) Calciumoxi&
d) Asbestos pow&r
Catalysts on loading
a) Copper oxychlcidc
b Cobalt chlaidc
c) Manganasc (tr) sulpharc

Oxypn
mVgm Aveihgc
203
188
r& 183
t79
l8 l

158
123
r73
t25
133
143
141
r20
120
145
130
150
As pcr ER.DL specifications

82.0 r 0.8
5.5 r 0.05
10.0 r 0.10
2.5 r 0.(n5

0.15 r 0.0015
0.30 * 0.m3
0.10 r 0.001

Crrbon.dl-odde
nVgrn Average
3
5
6 5
5
6

Thin
l .

142,5

7
7
7
7
8
7
4
3
4
4
4
5

1.2

135 4 , 5 .

D . 1

1
brei
tive
ase
tive
saIT
o f t
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)enlnr
Results of these days surface trials.

thmugh
as used S. Name of diver Time B*"th!!9.93:__

Exhale Inhale
o.---Td o;--i.o
% % % %

Calcimetry Temp 03
Chemical

Oz COz
mVgm mVgm

- 2 0 3 3
188 5
t g 6

0.9 t7t 5
179 5

- 1 8 2 7
183 6

- l 8 l  7
r73 6

- 1 6 3 7
168 7

- 1 5 8 7
t23 7

54

't4.3

65

68

0.56

70

62

70

100

r20
135

59 0.8 74 0.4
54 0.5 60 0.4

5l 0.8 61 0.3

54 0.9 67 0.4

57 0.9 72 0.6

70 0.1 85 0.1 179 5
l 8 l  6

88 0.6 97 0.8 178 7 90
r72 6

93 0.8 99 0.8 163 6 100
t62 5

88 0.9 92 0.4 161 6 I 15
163 7

82 1.1 82 1.0 153 8 130
t43 7

67 t.2 61 1.0 133 8 130

reathed
till the
er diver

d every
tent by
les, the

illected
)z con-
amples
rs wel€

n Table
Figs 3,

0 hrs

' lztn

l h r

' lz ln

2hr

2tlzhr

' lztn

l h r

| | lzhr

2hr

2tlztr

0hr

' lzln

l h r

I r/z hr

2hr

2ttzIu

Firrt day
L Diver No. I

2. Diver No. 2

3. Diver No. 3

4. Diver No.4

5. Diver No. 5

6. Attheend
of trial

Second day
l. Sinele diver breathed

tkJughtheset for 2tlzfu
7
6
7
8
6

t7l
163
162
l 6 t
163
1 5 1
153
r73
t25

Third day
l. Sinsle diver breathed

thro-ugh the set for 2 l/2 hr

I, No.2

4 , 5 .

D. Trials in RCC

The trials in recompression chamber by using
breathing apparatus filled with standard regenera-
tive chemical were carried. Three divers were used
as experimental subjects. During the trials regenera-
tive 03 chemical samples from canister and gas
samples from breathing bag were collected at each
of the following depth:

a) At 30 m depth, after the diver has been at that

Jour. Martne Medical Society, July-Dec 1999, Vol. I, No.2

depth for 30 min.

b) At 50 m depth, after the diver has been at that
depth for l0 min.

c) At 60 m depth, after the diver has been at that
depth for 5 min.

The results of the RCC trials are shown in Table
4 and the calcimetric analysis are shown Figs. 6,7.

DISCUSSION

A user trial of indigenous chemical 0-3 used in
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TABLE4
Results of two days RCC tdrls

S. No. Name of diver Depth Bottom Total
Mtrs. Timc Duration

Min of Dirre
Min

03 Chemical
lr t-

1'
t r ]

l

,.J
O z  C O z
% %

O z
%

C O z
%

O z  C O z
mVgm mUgrn

First day
l. DiverNo. I

DiverNo.2
DivcrNo.3

Total duration ofdive:
Second day
l. DiverNo. I

DiverNo.2
Divcr No. 3

Total duation:

0.93934l030 188 5
183 6
193 5

t47 4
t20 3
t20 4

188 5
183 6
193 5

145 4
t30 4
150 5

25

u
26

23
25

l . l

l .E
1.6

0.9

t.4
1.6

N

3 l
26

t r l

l
trl
I

"1
I

o l

l
" ]

I

" l
I

, ;

t

3.

2.
3.

0.E
0.6

36
25

36
,t{)

50
60

42
38

l0
5

l l0min

t2

l0

5

102 min

I
I
I

I

30 22 24.4 0.8

1.6
1.8
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Fig. 3 : Surface trial first day - Calcirnetry analysis

escape sets was canied out to determine vital pa-
rameters of the chemical.

The chemical was subjected !o extensive detailed
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Fig. 4 : Surface trial second day - Calcimetry analysis

bials to simulate real time situations. The oxygen
content, CO2 content, physio-chemical charac-
teristics of this chemical werc found to be well
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Fig. 6: RCC trial fint day. Calcimetry analysis
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Fig.7 : RCC triat secona aay' Calcimetry analysis

within the acceptable limits tll.

The indigenisation effort of the industry proves
that the indigenous chemical can be used to substi-
tute the imported material

The trial was carried outtoensurethatthis chemi-
cal will pass all standard lests, because individual
escape sets are the only means of survival in case of
mishap [2]

The escape set is life supporting and as such, it is
absolutely essential to maintain the quality of
breathing equipment, gases and chemical 0-3.

Efforts have been made to standardize the indige-
nouschemical0-3 and laydown the parameters with
which all new supplies can be calibrated.
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SEXUAL DIMORPHISM IN CORONARY ARTERY DISEASE :
ANATOMICAL FACTORS

USHA DHALL, BASANT LAL*

ABSTRACT

Coronarl arteries were studied in 50 human hearts (25 male, 25 female) in the age range of 20-40 years to find
out anatomical factors that could explain the sex differential in coronarl artery disease (CAD). No six difference
was observed regarding lhe number, origin, branching pattern ofcoronary arteries or incidence ofmyocardial
bridges. The incidence of short stem left coronary artery was higher in females but this does not help in eiptaining
thesex differential in CAD. Lumen diameterof coronary arteries was found to bemore inmen, butwhen compared
to heart weigh! coronaries were found to be wider in females suggesting better coronary flow in them. Histomor.
phometry revealed that tunica intima was thicker in males as compared to females not only in absolute terms but
also in relation to tunica media and lumen diameter, making men more prone to atherosclerosis, primarily a
disease of tunica intima.

Key Words : Coronary Arteries, Male, Female

INTRODUCTION Hearts were fixed in lOVo formaldehyde. Gross
anatomy of coronary arteries was studied noting
their number, origin, branching pattern and occur-
rence of myocardial bridges.

For histomorphometry tissue pieces from coro-
naries were taken from the following sites :

l. Stem of left coronary artery (LCA).

2. Right coronary artery at its origin (RCA-I).

3. Right coronary artery 2.5 cm from origin
(RCA-rr).

4. Left anterior descending 5 mm from origin
(LAD).

5. Circumflex artery 5 mm from origin (CI).

Seven micron thick transverse paraffin sections
were prepared from each site and stained with Ver-
hoeffs stain to demarcate the intemal elastic lam-
ina. Three sections from each specimen were sub-
jected to histomorphometry. Using a microprojector
and a grid, the thickness of tunica media, tunica
intima and lumen diameter were measured by linear
intercept and point-counting techniques [3].

The results were statistically analysed using stu-
dent's 't 'test,

OBSERVATIONS

Following observations were made.

oronary artery disease (CAD) is a major
cause of human mortality and morbidity.
The prevalence of significant coronary ar-

tery disease is lower in women than in men and
single vessel disease is more common in women
than in men []. The reasons for this sex differential
in CAD are not fully understood. Female hormone
estrogen has been speculated to be the protective
factor as it favourably affecs lipid metabolism
slowing down the process of atherogenesis [2]. The
present study is aimed at analysing anatomical fac-
tors which may contribute to the understanding of
sexual differences in CAD.

MATERIAL AND METHODS

Fifty human hearts (25 male,25 female) obtained
from medicolegal autopsies done in this institute
were studied. The age ofsubjects varied between 20
and 40 years to avoid major cardiac pathology. The
cause ofdeath was accident and therefore, occurred
suddenly. Heart weight was recorded and hearts
weighing more than 370 gms in males and 280 gms
in females were excluded from the study to avoid
the possibility of hypertensive cases. Hearts show-
ing obvious changes of atherosclerosis were also
excluded.

Dept of Anatomy and *Forensic Medicine, ft BD Sharma Post Graduate Institute of Medical Sciences, Rohtak.
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1. The mean heart weight in males and females
was 262.6 + 8.4 gms and 220.3 + 6.7 gms
respectively.

2. Nothing abnormal was noted regarding the ori-
gin and number of major coronary arteries.

3. Right coronary dominance was seen in 84Vo in
both sexes.

4.ln23 hearts the left coronary artery had a very
short stem and it bifurcated just beyond its
origin. This pattern was observed more often in
females (9 male, 14 females).

5. Myocardial bridges over different arteries were
observed in 2l hearts (10 male, I I female).

6. Mean lumen diameter of all the vessels studied
was greater in males. This difference was sta-
tistically significant for LAD. However, in re-
lation to heart weight (diameter : heart weight)
all the arteries were wider in females Oable l).

TABLE I
Lumen diameter in relation to heart weight

Anery Diameter (um) Diameter : Heart weight
Male Female Male Female

7. Tunica intima was thicker in males than in
females not only in absolute terms but also
relative to tunica media and lumen diameter,
particularly in RCA-II, LAD and CI arteries
(Figs. 1-3). In other words tunica media relative
to tunica intima was thicker in females.

DISCUSSION

The observations ofpresent study point to some
anatomical factors which can explain, at least to
some extent, the sex differential in incidence of
CAD.

It has been reported that in a great proportion of
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7- FEMATE

Fig. 2 : Thicknessoftunicaintima
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patients with left bundle-branch block, the left coro-
nary artery had a very short stem [4] It was suggested
that in such cases, the initial part of the LAD was
exposed to unusual stress from systolic kinking. As
a result this artery could be particularly liable to
intimal changes and atherosclerosis. In the present
study, however, short stem of left coronary artery
was seen more often in females as compared to
males and so could not be held responsible for higher
incidence of CAD in males.

The lumen diameter of coronary arteries was
found to be smaller in females as compared to males
consistent with the earlier reports [5,6]. This differ-
ence in lumen diameter did not persist when coro-
nary size was adjusted for heart weight [7] or body
surface area [5].

Dodge et al 16l reported that women had nar-
rower coronary arteries even after normalisation of
body surface area. However, the results of present
study showed that relative to heart weight the coro-
naries were wider in females. This shows female
hearts were better perfused than male hearts making
women less prone to CAD.

In the present study, in general, tunica intima was
found to be thicker in males not only in absolute
terms but also relative to tunica media and lumen
size. Thicker intima in males has been reported in
fetuses, newborns, adolescents and adults t8-101.
On the other hand, absence ofconsistent sex differ-
ences in intimal thickness are also reported I I I ]. The
finding of thicker tunica intima in males seems to be
important in relation to higher incidence of CAD in
men which is usually due to atherosclerosis, a dis-
ease that primarily involves tunica intima. Interest-
ingly women are reported to be more prone to
nonatherosclerotic CAD i.e. angina pectoris, as
compared to men [2]. The present study revealed
that women had thicker tunica media relative to
tunica intima, thus perhaps making them more liable
to coronary spasm.

It may be concluded that nanower coronaries in
relation to heart size and thicker tunica intima in

males may be some of the anatomical factors mak-
ing men more susceptible to CAD.
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MANAGEMENT AND VISUAL OUTCOME OF
PATIENTS WITH OPEN GLOBE INJURIES

S NATARA.IAN, SHYAMA SATYAN

ABSTRACT

We analysed patients of open globe idury referred to our vitreo retinal centre with or without intraocular foreign
body. Cases varied from simple retinal detachment to total retinal detachment, PVR with intra'ocular foreign
body. Visual acuity varied from best corrected vision 6/9 to no PL and depended on the type ofinjury, time of
presentation and promptness ofmedical (primary or secondary) procedure done.

KEY WORDS : PVR, PL, Eye Injuries

INTRODUCTION Wound length and location were noted down care-
fully.'Final visual outcome was graded as very good
(> 6136), good (6/60 or better), poor (PL) or no
perception (NI-P).

RESULTS

Preoperative visual acuity in 15 patients was
perception of light with no projection of light, five
patients had perception of light with accurate pro-
jection and rest five patients had vision ofcounting
finger at one foot or more. Wound was corneal in I I
cases, comeoscleral in nine patients and scleral with
its posterior end anterior to equator in five patients.

Penetrating eye trauma occuned more frequently
in men (72Vo) and in younger age group (80Vo <40
years of age). Initial visual acuity, wound location
and extent and mechanism of injury were important
prognostic factors. In contrast age and sex were not
significant predictor.

In three patients injury was due to fire cracker,
13 patients had injury with blunt object and 9 pa-
tients had injury with sharp object like knife, sickle
etc. Intraocular fqreign body was present in five
cases.

Surgical procedure varied depending upon extent
of damage. All the patients underwent vitrectomy
surgery, which was limited to anterior vitrectomy in
five cases. In these five cases transcleral IOL fixa-
tion was done alongwith anterior vitrectomy. Seven
patients (287o) underwent vitrectomy with scleral
buckling with perflucropropane gas injection

rauma is one of the most important prevent-
able causes of blindness in all age groups.
The aim of our studv was to determine the

optimal management and visual outcome of open
globe injuries. Approximarcly 75Vo of people with
trauma induced visual improvement are monocu-
larly blind [1].

The usual management of an open globe injury
case is repair of ocular wounds surgically, whatever
the initial vision and extent of injury. Many of these
eyes are either enucleated to avoid the development
of sympathetic ophthalmia or loss of vision forever.

This study is an attempt to correlate the final
visual acuity with preoperative clinical parameters :
initial visual acuity, wound location and length,
mechanism of injury, perforating (through and
through) versus nonperforating ocular wound and
presence of an introcular foreign body.

MATERIAL AND METHODS

We retrospectively analysed a consecutive series
of 25 eyes of 25 patients with open globe injury
associated with posterior segment complication
who presented to our hospital between October 98
and March 99. Clinical features, including age, sex,
initial visual acuity, final visual acuity, mechanism
of injury, whether vitrectomy was performed, pres-
ence of intraocular foreign body, perforating
wounds and length of followup were obtained. All
patients had at least three months of followup data.

Aditya Jyot Eye Hospital, Aashirwad, 168-D, Vikas Wadi, Dr. Ambedkar Road, Dadar TT, Mumbai - 400 014.
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(C3F8), five patients (207o) underwent vitrec-
tomy/lensectomy alongwith silicon oil injection. In
another five patients (207o)l-nnsectomy and Vitrec-
tomy was done alongwith intraocular foreign body
removal. Two patients (87o) underwent lensectomy
and Vitrectomy. One case was managed on the line
of endophthalmitis with lensectomy vitrectomy and
intravitreal antibiotic injection.

The final visual acuity achieved was 6/36 or more
in l0 patients (24Vo). In anotherfourpatients vision
was 1124-1160. In 8 patients visual acuity was count-
ing finger at one foot. Out of these two cases had
corneal opacity (healed corneal wound) obstructing
vision. These patients underwent penetrating kera-
toplasty with the final visual acuity 6/36. Five pa-
tients lost vision. Out of these three eyes became
phthisical. One case could not get useful vision
because it was a case of penetrating injury with
intraocular foreign body. Surgery performed was
vitrectomy with lensectomy with intravitreal antibi-
otic injection. Peroperatively, retina was found to be
plastered with organised exudates which was impos-
sible to clean. The case was abondoned. In the fifth
case (a 4 year female) there was a penetrating injury
with no perception of light. She was operated but
because it was a corneoscleral tear involving the
eiliary region, the patient developed iris cystwith no
perception of light due to amblyopia.

DISCUSSION

Consistent with previously reported clinical se-
ries of ocular trauma, we found that penetrating eye
trauma occurs predominantly in young males [2-4].
Preoperative visual acuity is an important predictor
of postoperative visual outcome [5-7].

Despite recent surgical advances, the incidence
of visual loss in eyes with posterior segment injuries
remains high. Eight out of 25 eyes in our study had
postoperative vision 6/36 or more. Site of perfora-
tion in four cases was corneal and remaining four
cases had corneascleral wound. Five patients (207o)
had no perception oflight. Out ofthese five patients,
three patients had comeoscleral tear with intraocular
foreign body.

Gilbert et al found that 907o of eyes with wounds
extending posterior to the rectus muscles were enu-
cleated [7]. In our study no eye was enucleated even
in the eyes which had undergone phthisis.

96

De Juan et al reported that only 47o of eyes with
wounds extending posterior to the equator achieved
final visual acuity of better than 5/200 which was
consistent with our findings [5].

In our study patients with only comeal wounds
and lens damage attained postoperative visual acu-
ity of > 6/36 with trans scleral fixation of IOL at the
same setting. We managed these type of cases with
combined surgery at the same setting. The introcular
lens implantation was done by anterior segment
surgeons and followed by vitrectomy by posterior
segment surgeons. In eyes with corneal wounds
alongwith intraocular foreign body, postoperative
visual acuity was finger count - 2 feet, and in one
case there was no PL. This finding was inconsistent
with the finding of Gilbert et al Ul. They have
reported 2012W or better final visual acuity inl3%o
of corneal wounds. The reason behind this is that
even if the entry wounds is corneal and small in size
the velocity and infectious nature of the foreign
body which can destroy both mechanically and by
infection leads to poor visual prognosis. But cases
with penetrating wound of cornea with no foreign
body attained reasonably good, postoperative usual
acuity.

Esmaili et al have fourtd age as a significant
factor in predicting the outcome, i.e. younger age
group (< 12 yrs) attained better postoperative visual
acuity due to sharp nature of the penetrating wound

[8]. But in our study, results were poor in younger
age group that could be due to amblyopia [8].

Blunt and missile injuries resulted in markedly
worse final visual acuities which was consistent
with the findings of Esmaeli et aI and other investi-
gators. In our study presence of intraocular foreign
body indicated poor visual outcome which was in
contrast to the findings of Esmaeli et aI l8l. The role
of vitrectomy in treating penetrating trauma has
been considered a major advance in the last decade.

CONCLUSION

The standard practice by most Ophthalmoligists
has been to surgically repair the eyes, whatever their
initial vision and extent of injury. Our data indicate
that all type of injuries can be subjected to surgery
(Vitrectomy) and enucleation is not a must. But the
visual improvement depends on size and site of
perforation, presence of foreign body, extent of
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-' damage whether transsceleral, IOL fixation was
possible or not and chances of developing am-
blyopia i.e. younger age etc.
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ROLE OF SERUM THYROGLOBULIN
IN THE MANAGEMENT OF
WELL DIFFERENTIATED THYROID CANCER

Surg Cdr B FANTHOME*, SAI{DEEP SEBASTIAN+

ABSTRACT

Thyroid carcinoma is an uncommon malignancy. In the vast majority of patients, if treated appropriately, it is
associated with a benign clinical course. The disease however is not totally benign, being associated with an overall
l0Tomortality.ln30%o-40%o of patients the disease persists or recurs after the lirst surgical treatmenl Consider-
able controversy exists regarding the extent ofsurgery and the follow up protocol recommended. This study has
analyzed the sensitivity and specilicity ofthyroglobulin assay in the detection ofresidual, recurrent and mer'static
well-differentiated thyroid carcinoma as compared to clinical examination and whole body scans.

KEY WORDS : Thyroid carcinoma, Thyroglobulin, Sensitivity and Speciticity

INTRODUCTION

4-lhyroid cancer although a relatively rare tu-

I mour is the most common cancer of the en-
I- docrine glands and includes tumour types

ranging from among the most indolent to the most
virulent human malignancies. Though some patients
may outlive their physicians, there is significant
mortality and morbidity associated with this disease,
with an overall death rate of L0Vo at ten years.
Besides, in 30Vo to 40Vo of thyroid cancer patients,
the disease persists or recurs after the first surgical
treatment. Good result of treatment in thyroid cancer
is aided by the ability ofthyroid cells to concentrate
iodine and the availability of serum thyroglobulin as
a marker for recunence.

Thyroglobulin is an important protein that is
unique to the thyroid gland. It is the most abundant
protein in the thyroid and provides a matrix for the
synthesis of thyroid hormones. In humans, the thy-
roglobulin gene resides on the long arm ofchromo-
some 8, distilled to the c-myc oncogene. It is made
up of two monomeric polypeptide chains of 660 kd.
Human thyroglobulin has many auto antibody epi-
topes and high titers ofanti-thyroglobulin antibodies
are found in approximately 70Vo of patients with
Hashimoto's thyroiditis, in607o of those with newly
diagnosed idiopathic hypothyroidism, in 30Vo of
those with graves disease as well as a small percent-

age of patients with thyroid carcinoma. TSH ele-
vates the level of thyroglobulin by increasing its
mRNA transcription. Because thyroglobulin is re-
leased into the serum from thyroid cancer cells it can
be used as a monitor for recurrent or metastatic
disease following treatment. A high serum thyro-
globulin level during thyroid hormone suppression
after operation or I '" therapy usually reflects me-
tastatic disease or recurrent primary tumour. More-
over, immunohistochemical studies of recurrences
and metastases in differentiated thyroid carcinomas
have demonstrated a positive correlation between
circulating thyroglobulin levels and estimated total
tumour mass [-3].

This study was undertaken to study the sensitiv-
ity and specificity of serum thyroglobulin assay in
the detection of residual, recurrent and metastatic
well differentiated thyroid carcinoma.

MATERIAL AND METHODS

The patient population comprised forty consecu-
tive patients with well differentiated thyroid cancer
managed with total or near total thyroidectomy. This
retrospective analysis covered a three-year period
1995-98. Histological verification of the diagnosis
of well-differentiated thyroid cancer was made from
tissue obtained at surgery.

Following recovery from surgery all patients

*Classified Specialist in Surgery and Oncosurgeon; +Postgraduate Student, INHS Asvini, Colaba, Mumbai - 400 005.
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were discharged receiving no thyroid hormone re-
placement therapy. They returned in four weeks for
a thyroid scan to evaluate residual functioning thy-
roid tissue. Any resi_dual thyroid tissue needing less
than 250 mCi tf ll3l *u, ablated with appropriate
doses of sodium iodide. Subsequently patients were
put on a regimen of thyroid suppressive therapy with
levothyroxine sodium.

The first follow up visit was scheduled after six
months and if it demonstrated residual, recurrent or
metastatic disease, patients were treated and re-
evaluated six months later. If no residual or metas-
tatic thyroid tissue was detected at the first visit then
patients were seen yearly.

Patients were advised to discontinue levothyrox-
ine sodium four weeks prior to a follow up visit. On
follow up, patients were evaluated for suspicious
features in the patients history, physical examina-
tion, indirect laryngoscopy, and chest X-ray. Imme-
diately prior to dosing with 4 MCI sodium iodide
l3l for the whole body scan, the patient's blood was
collected for T3, T4, TSH and Thyroglobulin esti-
mation. It is important to obtain thyroglobulin meas-
urements before administering I"' for scanning,
since the scan may result in the release of large
amounts of thyroglobulin from even a small number
of cells.

The presence ofresidual, recurrent or metastatic
thyroid cancer in all cases was established by clini-
cal, radiological and/or biopsy findings.

Whole body scans were performed 96 hours after
dosing. Depending on the extent ofresidual, recur-
rent or metastatic disease, patients received appro-
priate ablative doses ofsodium iodide l3l. Patients
needing more than 250 MCI of Il3l for locoregional
disease were taken up for surgery. Patients having
metastatic disease or no uptake on whole body scan
were either treated surgically or referred for extemal
beam radiotherapy. Following completion of treat-
ment, patients were put on thyroid suppressive ther-
apy with levothyroxine sodium.

Euro/DPC's (Diagnostic hoduct Corporation,
5700 West 96th Street, Los Angles) double antibody
thyroglobulin kit was used for measurement of thy-
roglobulin levels in serum.

Principle of the procedure

Double antibody thyroglobulin is a Il25 sequen-
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tial competitive radio immuno-assay designed for
the quantitative measurement of thyroglobulin in
serum and plasma. It is intended strictly for in vitro
use as a complement to radioiodine scanning and
other techniques for identifying the presence of
functioning thyroid tissue. The sample is first,incu-
bated with anti-thyroglobulin anti serum. l^'" la-
beled thyroglobulin then competes with thyroglobu-
lin in the patient's sample for,antibody sites. After
incubation for a fixed time (4'lz hours), separation
of bound from free thyroglobulin is achieved by the
polyethylene glycol accelerated double antibody
method. Finally the antibody bound fraction is pre-
cipitated and counted. Patient's sample concentra-
tions are read from a calibration curve.

.In patients with no known thyroid disease the
reference range is; non-detectable to 52 ng/ml, with
a median of 7.4nglml; the central (957o) range is up
to 2l ng/ml. In patients who have undergone total
thyroidectomy or radioablation therapy, circulating
thyroglobulin levels should be undetectable. A level
of greater than l0 ng per ml in such patients is
usually considered indicative of residual, recurrent
or metastatic disease.

In order to compare the efficacy of clinical ex-
amination, whole body scan (WBS), and serum thy-
roglobulin assay (Tg), in the detection of recur-
rences and metastases, patients were divided into the
following four groups :

L Group I : Patients with residual or recurrent
thyroid cancer (thyroid bed activity on scan).

2. Group II : Patients with local metastases to
lymph nodes in the neck.

3. Group III : Patients with distant metastases.

4. Group IV : Patients without residual, recurent
or metastatic disease.

OBSERVATION AND RESULTS

Age incidence

The peak incidence ofdifferentiated thyroid car-
cinoma in this series was seen in the age group of 3l
to 40 years accounting for 45Vo of all cases. The
youngest patient was 9 years while the oldest was
70 years. Mean 40.75 years (SD ! 13.76 years).

Histology

The commonest histological type in this study



was papillary carcinoma accounting for 75Vo of all
patients

TABLE I
Age incidence

Age group Number Percentage

TABLE4
Detection of metastasis by whole body scen

Wholc body scan Metastasis (HPE)
FEdi-----Ts€ntTotal

+ve
-ve

TABLE 5
Detection ofmetastases by serum thyroglobulin assay

Serum thyroglobulin

20
&

20
20

0
l6

0-10
tt-20
2t-31
3l-40
4l-50
51-60
6t-70

2.5
2.5
l0
45
l0
20
l0

t6I
I
4
l 8
4
8
4

9
6
5
l6

100
75

0
5
7
l6

10040

Total

Metastasis (HPE)
ffisent--5Gii

40* 100
> l0 nglml
< l0 ng/ml

24
l6

2
l4

22
2* 22 males, 18 females

TABLE 2
Histologt TABLE 6

Predictive value of dfugnosdc modalitiesHistological type Number of
patients

Percentage

Group Clinical exam

+'te-3

Whole body
scan

+v;---6

Scrum
thyroglobulin

+ve---a
Papillary carcinoma

Pure papillary
Follicular variant

Follicular carcinoma

30
26
4

l0

75
65
l0
25

Total

I (N=9)
tr (N=8)
trI (N=?)
IV (N=16)

7 77.77
8 100

0
62.5
100
100

7r.4 7 100
100 t4 87.5

Clinical examination
for metastasis

Metastasis
Confirmedby HPE
Present Abscnt

TABLE 3
Detection of metastasis by clinlcd examlnatlon From Tables 3, 4, 5 and 6 it is evident that clinical

examination is an excellent predictor of disease in
Group III and Group IV patients. Il3l whole body
scan is an excellent predictor of disease in Group I
and Group IV patients, while serum thyroglobulin
assay is an excellent predictor of disease in Group
II and Group [I[ patients.

Among the three diagnostic modalities evaluated
whole body scan and clinical examination had the

+ve
-ve

t2
28

12
t2

0
l6

Total

TABLE 7

Statistical analysis of diagnootic tests in the evaluation of recurrrnces and metastasis

l624,10

Diagnostic
test

Specifrcity Sensitivity Accuracy Positive
predictive value

Negative
predictive value

CE
WBS
Tg

100
100
87.5

50
83.3
91.6

100
100
91.6

51.r4
80

87.5

70
90
90
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highest specificity while serum thyroglobulin assay
had the highest sensitivity in the detection ofrecur-
rences and metastases.

DISCUSSION

The mean age incidence of differentiated thyroid
cancer (DTC) in this study was 40.7 years (Table l).
The mean age for men was 42.2 years and for
women 38.8 years. The age incidence in this series
is comparable to reports from AIIMS (Delhi), PGI
(Chandigarh), SGPGI (Lucknow) and TMH (Mum-
bai). All studies confirm a lower mean age incidence
for women [4-7].

The incidence of thyroid cancer in women has
been universally reported greater in women [7]. This
study has revealed a higher incidence in men (M:F
- l:0.81). The male predominance is explainable by
a selection bias since this series is drawn from a
referral hospital, having a significantly higher per-
centage of male patients.

Papillary carcinoma accounted for 757o of all
cases in this study. The histopathological profile of
our patients is similar to the profile in other studies
from non-endemic areas [4-6].

Of the forty patients in our study, 24 (607o) had
evidence of residual, recurrent or metastatic disease.
Of these 24 patients, clinical examination was posi-
tive in 12 (SOVo). Whole body scan was positive in
20 patients (83.3Vo), since four patients had non-io-
dine concentrating tumours these were not visual-
ised on scan. Serum thyroglobulin assay was posi-
tive in22 patients (9lvo).

Two patients had positive whole body scans but
negative thyroglobulin values, which could be due
to one of the following reasons [3,8,9] :

l. Thyroid tissue is absent but scan artefact is
present.

2. A normal thyroid remnant is suppressed by T4.

3. The presence of anti thyroglobulin antibodies
artificially lowers the level on radioimmunoas-
say.

4. The thyroid cancer has lost its capacity to syn-
thesise or release thyroglobulin.

5. The thyroid tissue releases an immunologically
modified thyroglobulin molecule that is not
detected in a given thyroglobulin radioimmu-
noassay.

Jour. Marine Medical Society, July-Dec 1999, Vol. I, No.2

6. Occasionally immunometric assays may fail to
detect extremely high serum Tg levels, which
can be avoided by dilution of the serum speci-
men.

The presence of significant amounts of residual
thyroid tissue after surgery can interfere and reduce
the reliability of thyroglobulin estimation. Once the
thyroid gland has been completely resected and
ablated with radioiodine, serum Tg concentrations
should approach the limits of assay detectability.
During follow up of patients the Tg level may take
one or more years to decline to an undetectable nadir
following pri.ary therapy.3

An important factor in the interpretation of Tg
concentrations is the concurrent level of TSH. The
sensitivity ofTg assay to detect recurrent cancer is
enhanced by the elevation of TSH during levothy-
roxine withdrawal [3,9]. lrvothyroxine withdrawal
is routine prior to WBS and as such was followed in
all the cases studied. False negative results can occur
in patients with small nodal metastases of papillary
carcinoma, or in a setting to tumour dedifferentia-
tion [9].

Whereas a detectable Tg level signifies disease,
the absence of detectable Tg during TSH stimulation
suggests the absence of disease. Serial estimations
of serum Tg are more useful than a single measure-
ment. Progressive elevation of serum Tg suggests
progressive disease [3].

Despite the enhanced sensitivity of currently
available Tg immunoassays, problems remain in
their clinical application. In immunometric assays
reported Tg concentrations could be falsely lowered
by autoantibodies that bind Tg and prevent antigen
interaction with the assay antibodies. For DTC pa-
tients with anti Tg autoantibodies, serum Tg levels
must be interpreted with caution, or not used at all
in patient management.

Theoretic explanations for the occurrence of a
negative whole body scan with an elevated thyro-
globulin seen in two patients in this series include
the following [3,8,9].

l. Tumour too small to be picked up on WBS but
secreting detectable amounts of Tg.

2. Tumour is unable to trap or organify Il3l but is
able to synthesise and release thyroglobulin.

3. The stable iodine pool is expanded by recent

I0I



exogenous iodine administration.

4. Endogenous thyroid stimulating hormone lev-
els are adequate to allow thyroglobulin release
but inadequate to promote il31'uptake.

5. A circulating antibody against thyroglobulin
results in falsely elevated values in a given
radioimmunoassay.

6. Non-thyroidal tissue is producing thyro-
glogulin.

Use of sensitive polymerase chain reaction meth-
ods allows the detection of messenger RNA for Tg
circulating in the peripheral blood of patients with
thyroid cancer, presumably contained within circu-
lating tumour cells. The immediate advantage of
such an assay would be bypassing the problem of
anti thyroglobulin antibodies interfering with im-
munoassay techniques. Whereas preliminary re-
ports suggest excellent sensitivity for such ap-
proaches, m RNA based Tg assays are not yet clini-
cally available.

Following successful thyroidectomy and abla-
tion of residual normal or cancerous tissue by ra-
dioiodine, thyroglobulin is in the athyreotic range.
Levels above athyreotic range are indicative ofper-
sistent functioning residual thyroid tissue or carci-
noma. If there is detectable serum thyroglobulin in
the circumstance of suppressive thyroxine therapy,
it is a true indicator of persistent or recunent thyroid
carcinoma. The test is more sensitive in the setting
of thyroid hormone suppressive therapy withdrawal
and frank hypothyroidism.

This study has shown that of the three diagnostic
modalities, serum Tg assay provides the highest
diagnostic yield with a sensitivity of 9l.6Vo. Similar
high sensitivities have been reported by a number of
other authors [3,9- I I ]. The validity and reliability of
serum thyroglobulin measurement is central to ac-
curate diagnosis and cost effective management of
patients with differentiated thyroid carcinoma.
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I cuer-LENGES IN BURN sHocK RESUSCITATIoN

Surg Cdr YP MONGA
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ll patients sustaining majorburn injuries suf-
fer from shock necessitating energetic resus-
citation to achieve survival. In the past,

hypovolemic shock and renal failure were the lead-
ing causes ofdeath in these patients. Today, with our
current knowledge of the massive fluid shifts and
vascular changes that occur during burn shock, mor-
tality due to burn induced volume loss has decreased
considerably. Vigorous approach to fluid therapy
results in fewer deaths in the first 24-48 hours post
burn. However, a large number of deaths still occur
within first 10 days, following bum injury from a
multitude of causes, one of the most significant
being inadequate or improper fluid resuscitation
therapy.

The purpose of this study was to review our
experience in burn shock resuscitation and discuss
the challenges involved.

MATERIAL AND METHODS

Patients

372 patients admitted with burn injuries to the
Bum's Centre, were managed according to the laid
down protocol for fluid resuscitation and results
analysed.

Emergency resuscitation

Immediately on arrival of a patient with major
burn injuries, resuscitation was started as follows :
o Ensure adequate airway and breathing.
o Vascular access obtained by placing a wide

bore cannula into one of the peripheral veins or
doing venesection.

o Extent and depth of burns assessed and sites
affected carefully recorded diagrammatically.

. Any associated injuries recorded.

. Body weight recorded.

. Tetanusprophylaxisadministered.

o Systemic antibiotics administered depending
upon the antibiotic policy.

o Analgesics administered as required.
o Bladder catheterised to monitor hourlv urine

output.
o Patient placed on a sterile dressing table. Burnt

clothes were carefully removed. Burn wounds
cleaned and topical antimicrobial agents ap-
plied. The patient is then shifted back to the

- resuscitation room.

Fluid therapy

a. Fluids in first 24 hours as follows :

i. Adults : Ringers lactate 4 mlkg/Vo
Burns Surface Area (BSA)

ii. Chifdren: Ringers lactate 4 mlkg/Vo BSA.

+ 100 ml/kg (first l0 kg body weight)

+ 50 ml/kg (second l0 kg body weight)

+ 20 ml/kg (third l0 kg body weight)

Children require additional amount of fluids be-
cause of their large body surface area and higher
metabolic requirements. Additional fluids may be
given as glueose - saline solutions because children
have poor glycogen reserves.

b. Fluids in second 24 hours (the same for both
adults and children) :

i. Colloid : Plasma - 0.3 to 0.5 mllkgl%o BSA or
57o Albumin - lgkglday.

ii. Evaporative loss : 57o dextrose + water-
I to 2 mVkg/7o BSA.

c. Fluids after 48 hours

i.Electrolyte
maintenance:

Ringer's lactate - 1500 to
2000 ml/m'

ii. Evaporative loss : 57o dextrose + water -
I to 2 ml/kg/7o BSA

iii. Colloids Plasma or 57o albumin to maintain
serum albumin3 g%o.

Classified Specialist Surgery and Reconstructive Surgery, INHS Asvini, Colaba, Mumbai - 400 005.
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iv. Blood to maintain a haematocritof 35-4OVo.

d. Monitoring:
o Hourly urine output (adults - 0.5 to 1 ml/kg/h,

children - I ml/kg/h).
Rate and amountof fluidto be administered was
tailored every hour according to urine output.

o Vital parameters.
o Sensorium.
o Peripheralcirculation.
o CVP monitoring was done when indicated.

d. Modifications in fluid therapy

i. Patients sustaining high voltage contact burns
with massive myo-necrosis were administered
excessive amounts of fluid upto 7 ml/kg/body
weighU%o of BSA, along with soda-bicarb (to
alkalanize urine) and mannitol to ensure urine
output of 1.5 to 2 mVkg/hour, to prevent block-
age of renal tubules with myoglobins.
Elderly patients or those suffering from cardio-
pulmonary disorders were administered col-
loids after 12 hours to reduce the amounts of
fluids required to be administered, but need
very careful monitoring and tailoring of fluid
requirements accordingly.
Amount of fluids to be administered was indi-
vidualized according to patient's response. For-
mula quoted above is used only as a rough
guideline.

OBSERVATIONS AND RESULTS

a. Total no of patients treated at Burn's Centre
during the three years viz. 1994-1996.

o-10 11-20 21-30 31-40 41-50 51-60 6.t-70 71_80 81-90 9.t_1oo
,  EXTENT OF BURNS

INo oF prs EaNo oF pra D|ED 4oH L-No oF prs otED 7D

Fig. I : Burn shock resuscitation statistics - 1994

50

o-10 11-20 21-30 31-40 41-50 51-80 81-70 71-80 81-90 91-100

EXTENT OF BURNS

INo oF prs  INo oF p ts  DIED 48H ENo oF prs  o rEo 7D

Fig. 2 : Burn shock resuscitation statistics - 1995

o-10. 1t-20 21-30 3t-40 41-50 51-00 61-70 71-80 8t-90 91-100

EXTENT OF BURNS

INo oF prs  ENo oF prs  DrEo 4aH ENo oF prg  DrEo 7D

Fig. 3 : Burn shock resuscitation statistics - 1996

There is loss of microvascular integrity resulting in
escape ofproteins and fluids into interstitial spaces.
Oedema also occurs in non-burned tissues in major
bum injuries. Capillary permeability is slowly re-
stored to normal, starting from 12 to 24 hours after
burn injury and with this, there is shifting back of
fluids into intravascular compartment. Burn edema
can reduce tissue oxygenation, whic.h may result !n
loss of some viable epidermal elements, thereby
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(Figs. l-3)
b. No. of patients with more than 307o burns
c. Mortality in the first 7 days post-burn

23 (6.187o)

d. Most of the patients who died during the first 7
days had 907o burns with severe inhalation
injury. Three infants who died with lesser ex-
tent of burns had positive blood culture.

DISCUSSION

Thermal injury results in marked changes in mi-
cro-circulation. These changes are mediated by re-
lease ofvaso-active substances, such as leukotriens,
prostaglandins, free oxygen radicals and histamine.
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^adding to the depth of burn wounds. Loss of tissue
viability makes them prone to infection. The role of
various biochemical mediators in the genesis of burn
edema is not fully understood. Loss of intravascular
volume results in hypovolemia, which is caused by
fluid sequestration in the interstitial compartment.
Reduced tissue perfusion results in pnd organ is-
chemia and metabolic acidosis. A myocardial de-
pressant factor has been demonstrated in severe burn
injuries. Changes in cell membrane potential have
also been recorded in burn injured tissues.

Problems in burn shock resuscitation

Major burn injuries necessitate transfusion of
massive amount of fluids to restore intravascular
volume [], which at the same time, leads to wors-
ening interstitial fluid sequestration. Therefore, it is
necessary to carefully selected the type offluid to be
administered i.e. crystalloids or colloids and hyper-
tonic or isotonic fluids [1,2].

Colloids commonly used are fresh frozen plasma,
amino acid solution or dextran. They have the fol-
lowing advantages :
o A lesser volume of fluids is required for resus-

citation.
o Better maintenance ofrenal perfusion and ade-

quate urine output.
. Improved cardiac output.
o Minimal fluid sequestration.

The disadvantages ofcolloids are :
o During first 12-18 hours post-injury, leaking

capillaries result in loss of colloids making
them ineffective.

o Colloids trapped in interstitial spaces will result
in retention of water and hence increase edema.

Therefore, administration of colloids would be of
some use only after 12-18 hours post-injury when
capillary permeability starts returning.

Various hypertonic formulations have been used
with 240-300 mF4 of Na+ / litre. The advantages of
hypertonic fluids are :
. They cause less edema.
o Reduced amount of fluid administered results

in less risk of overloading, reducing the inci-
dence of cardiac and pulmonary complications.

Their disadvantages are:
. They can cause complication of elecfiolyte and

acid base imbalance, as well as hypematremia.
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o Early administration of hypertonic saline while
. the capillaries are leaky will result in hyperos-
molarity of fluids in interstitial spaces and cause
cellular dehydration.

Therefore, it is better to avoid administration of
hypertonic fluids during first 12-18 hours post-burn
injury. Careful monitoring of serum electrolytes is
mandatory when this is undertaken to avoid serious
problems of hypernatremia.

In the present study, no patients were adminis-
tered hypertonic fluids, as this would requires fre-
quent and accurate monitoring of serum electro-
lytes.

Patients who were more than 60 years old were
administered colloids early after first 12 hours,'in
ordgr to reduce the requirement of amount of fluids.
One patient, although 30 year's old, a known case
of rheumatic heart disease with mitral stenosis was
similarly administered colloids after 18 houn in
order to a avoid fluid over-load. These patients
required more careful monitoring and CVP monitor-
ing also had to be done.

CONCLUSION

Several formulas and regimens have been de-
scribed in the literature for resuscitation of acutely
burned patients [3,4]. No formula is a licence to put
the patients on autopilot. Fluid requirement in every
patient has to be individualised considering the
problems of age, preexisting cardiopulmonary dis-
orders, presence of inhalation injury or other asso-
ciated injuries. Beneficial properties of crystalloids
and colloids must be appropriately utilised. Amount
of fluids administered has to be tailored on the basis
of physiological monitoring of the patient, including
hourly urine output, and the amount of fluid calcu-
lated by any formula is only a rough guideline.
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AN ANALYSIS OF HUNDRED SUCCESSFUL PREGNANCIES
IN INFERTILE COUPLES
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ABSTRACT

One hundred pregnancies occurring in 226infertile couples between lstJan.95 to30 Apr.99 were analysed. Gross
pnegnancy ratc of 44.27o was obtained in brief follow up of six months to two years. Etiological factors responsible
for infertility were - anovulation 43.E7o, unexplained infertility 197o, seminal deficiency 187o, endometriosis 57o,
tubal factor 1 I 7o and uterine and vaginal Tactors 3 7o . Polycystic ovarian disease (PCOD) and hyperprolactinaemia
were found to be commonest cause of anovulation, and pregnancy rates in thcse two conditions were 47Vo anll
617o respectively. Most commonly used drugs for induction of ovulation were clomiphene citrate and bro-
mocriptine. No difference in pregnancy raies was observed in cases of unexplainsd infertility, with or without
treahenl In patients with seminal deficiency, intrauterine insemination (IUI) was found to be marginally superior
to no treatnent at all. Among the patients with bilateral tubal block (conual), good results were obtained with
conrual implantation (pregnancy rate 7 5 Vo).

KEY WORDS : Infertility, Anovulatory infertility, IntraUterine insemination, Cornual implantation,
Male infertilitv.

INTRODUCTION Though expensive, ICSI (Intra cytoplasmic sperm

fflhe advent of newer diagnostic technologies il5:ti:ll,fiibecome 
the main stav of treatmentfor

I and refined therapeutic armamentarium have
I rendered management of infertility simple, By and large, the current technological sophisti-

lessinvasiveandextremelyrewarding.Theconven- cation enjoyed by the reproductive physicians and
tional diagnostic methods such as tubal insufflation surgeons immensely benefit the infertile couples by
and D and C (dilatation and curettage) have been means of more effective treatment through less in-
replaced by more objective and less invasive meas- vasive approaches. In this study we have made an
ures e.g. laparoscopy, hysteroscopy and trans - vagi: attempt to share our experience in treatment of in-
nal sonography (TVS). Laparoscopic and fertility.
hysteroscopic surgery with the help of TV mon"
has almost completely replaced conuentionat i"- MATERHL AND METHODS

parotomies in treatment of infertility. Newer thera- One hundred infertile couples who conceived
pies in the form of GnRh analogues (gonadotrophin between lst Jan. 95 to 30th April 99 were analysed.
releasing hormone) and pure FSH (follicular stimu- During this period total252patients were registered
lating hormone) made by recombinant DNA tech- for infertility treatment. Twenty six patients were
nology have made ovulation induction more lost in follow-up. 226 couples were investigated,
successful and predictable. Assisted reproductive treated and followed-up for a period varying from
technologies (ART) like IUI, GIFT,IVF have come six months to 24 months. Infertility was defined as
a long way since the birth of Louise Brown in 1977. failure to conceive after one year of unprotected
Today it is more readily available and has been able intercourse. Treatment independent pregnancy was
to achieve higher pregnancy rates. Treatment of defined as pr€gnancy which occurred without any
male infertility has also been revolutionised. specific treatment or three months after stoppage of
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-)nedical treatment or 12 months after surgical treat-
ment. After registration, history was taken and ex-
amination performed. The diagnostic evaluation in-
cluded hormonal profile (Day 3 - FSH, LH, ho-
lactin, Testosterone, Esftogen, T3 T4 TSH) and
(Day 2l - Progesterone levels), hystero-salpingog-
raphy (HSG), diagnostic laproscopy and hystero-
scopy in some cases. Seminal deficiency was diag-
nosed as per WHO recommendation (Sperm count
< 20 x l0o per rnl) tll. Patients with azospermia
were not included in this study. Ovulatory defi-
ciency was diagnosed by serial ultrasound (USC)
monitoring of developing follicle and by serum pro-
gesterone values < 7 nglrnl on day 2l ofthe cycle.
The tubal factor was diagnosed by abnormal HSG
and laparoscopy in some cases. Endometriosis was
diagnosed by laproscopy. Couples with no abnor-
mality were classified as unexplained infertility
group.

OBSERVATIONS

In the present study 100 pregnancies occurred in
226 couples with overall pregnancy rate of 44.2Vo.
The common causes for infertility were anovulation
(43.87o), male infertility (l8%o), tubal factor (llVo),
endometriosis (SVo) and unexplained infertility
(l9%o). Maximum number of pregnancies (50, Preg-
nancy rate 5O.5Vo), occurred in anovulatory group
and the minimum pregnancy ra;te (28Vo) was ob-
tained in tubal factor group (Table 1).

TABLE I
Etlologr oflnfertility ln 226 couples and distribution of
preglanciec rmong them

Clinical diagnosis No. ofpatients No. of Pregnancy
(% oftotal patients) pregnancies rate

nation with tamoxifen or dexamethasone was re-
sponsible for 44Vo pregnancies in this group and
bromocryptine for 32% pregnancies (Table 3).
Among the 20 conceptions recorded in unexplained
infertility patients, 10 pregnancies occurred in pa-
tients who were given some form of treatment while
rest were treatment independent pregnancies.
Among male factor infertility patients pregnancy
rate (PR) of 39% was achieved with treatment and
307o without treatrnent. (Table 3). Pregnancy rate of
36.3Vo was obtained with the use of IUI in these
patients.

TABLE 2
Anovulatory infertllity (distribution of patients and preg.
nancles as per dlqgosis)

Diagnosis Noofpatients Pregnancies hegnancy
rate

Polycystic ovarian
disease
Hyperprolactinaemia
Congenital adrenal
hyperplasia (adult onset)
Hypogonadotrophic
hypogonadism
Premature ovarian
failure
Anovulation without
apparent cause

In 25 patients surgical treatrnent was required.
Cornual implantation was done in fourpatients (PR
757o). 18 patients had tubal factor involvement as a
cause of infertility. Of these 12 patients werc sub-
jected to surgery and 50% of them conceived. Four
patients with uterine factors were subjected to sur-
gery and only one ofthem conceived. In three pa-
tients vaginal septum was found to be the only cause
of infertility, two of them conceived after division

. of the septum. (Iable 5).

DISCUSSION

Infertility is seldom, if ever, a physically debili-
tating disease. It may however, severely effect the
couple's psychological harmony, sexual life and
social function. Insler in an infertility survey found
the incidence of infertility to be about 16.77o, with
about 90 million infertile couples around the globe
[2]. Factors responsible for infertility were anovula-

l8 47%

16 6 l%
2 6 %

r 50%

nil nil

13 50%

39

26
3

2

4

26

Anowlatory
Unexplained
Seminal deficiency
Endometriosis
Tubal factor
Uterine and vaginal
factor

99 (43.8%)
43 (r9%)
40 (r8%)
12(05%)
25 (rr%,
o7 (o3%\

50
20
t5
05
o7
03

50.5%
46.5%
37.5%
4r.6%
28%

42.8%

226(rwo) 100(100%)

Among the 50 conceptions recorded in anovula-
tory subjects, 18 (36Vo) occurred in PCOD subjects
and 16 (327o)in hyper-prolactinaemic patients (Ta-
ble 2). Clomiphene citrate, either alone or in combi-
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TABLE 3
Trestment modalities uscd and pnegnancy rates in anovulatory infertility and unexplained lnfertility

Type of owlation induction
Protocol

Anovulatory infertility pregnancies/
no. of patients

Unexplained infertility pregnancieV
no. of patients

Clomiphene
Bromocriptine
Clomiphene + Tamoxifen
Clomiphene + Dexamethasone
HMG+HCC
Gn Rh + HMG + HCG
Clomiphene + IUI
HMG +HCG+ IUI
Treatment independent
pregnancies

l?21 (3-6 Cycles)
r6t26
7/16 (3 cycles)
3/5 (3-6 Cycles)
4/10 (One Cycle)
2/5 (One Cycle)
Nil
Nil
6n6

5/10 (3-6 Cycles)
Nil
Nil
Nil
2/4 (One Clcle)
Nil
2/6 (3-6 Cycles)
l/3 (One Cycle)
10t20

TABLE 4
Treatment modalities used and pregnancy rates ln Male in-
fertitity

Treatment modality No. of Pregnancies Pregnancy
patients rate

Clomiphene citrate
Tamoxifen
Pentoxyphylline
ruI
Treatment independent
pregnancies

l5 375%

TABLE 5
Modalities of surgicsl treotment and pregnancy rstes

Treatment modality No. of Pregnancies Pregnancy
patients rate

Comual implantation 4
Tubo-tubal anastomoses 3
Laparoscopicadhesiolysis 5
Myomectomy 2
Hysteroscopic division 2
of adhesions
Division ofvaginal 3
s€ptum
Treatrnent independent 6
pregnancy (tubal
factor only)
Total - Tubal + Uterine 25
+ Vaginal

tion 42Vo, tubal ll-l6Vq uterine factor 3.2 - 4.8Vo,
unexplained infertility 3.5 - 22.lqo, endometriosis

108

4-SToandmalef actor26.2to46.6%.Westudied226
couples and as:shown in Table 1, the distribution of
these patients are similar to the figures cited above.

Disturbance of ovulation (99 patients) was the
leading cause of infertility. Among the common
causes of anovulation were PCOD - 39 patients
(pregnancy rate 47%), hyperprolactinaemia - 26
patients (pregnancy rate 617o) (Table 2). Many
authors today agree that the common_est cause of
anovulatory infertility is PCOD]3]. Treatment of
hyperprolactinaemia with bromocripine was found
to be one of the most effective treatment of anovu-
lation. Rajan also found hyperprolactinaemic
anovulation most amenable to treatment [4]. In nor-
moprolactinaemic patients, we induced ovulation
with either clomiphene citrate or clomiphene citrate
in combination with tamoxifen or dexamethasone.
Pregnancy rate of 57.IVo, 43.75Vo, and 6O7o were
obtained. Clomiphene citrate is the most commonly
used drug for induction of ovulation, with 507o
pregnancy rates reported in literature [5]. The com-
bination of clomiphene citrate and tamoxifen was
first used by Sugiami who found it effective in
patients, resistant to clomiphene citrate alone 61.
Our study shows that clomiphene citrate either alone
or in combination with other drugs was responsible
for 22 of 34 (65Vo) pregnancies in normoprolacti-
naemic anovulatory patients. It can therefore be
concluded that bromocryptine and clomiphehe cit-
rate forms the mainstay of treatrnent for anovulatory
infertility. These are relatively cheaper drugs, there-
fore adequate trial must be given before venturing
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into expensive modalities of treatment.

Unexplained infertility was diagnosed in 43
(l9%o) patients. Total 20 pregnancies occurred in
this group, ten of them were treatment independent
pregnancies while other l0 occurred as a result of
some form of treatment e.g. clomiphene citrate IUI,
HMG, GnRh analogues in various combinations
(Table 3). This study shows that there is no differ-
ence in pregnancy rates with or without treatment.
Fujii in his most recent study did not find any
increase in pregnancy rates with use of clomiphene
citrate in unexplained infertility patients [7]. How-
ever in absence of any specific treatment, many
clinicians still prefer to use this drug and claim better
pregnancy rates [8].

Among the 40 patients with seminal deficiency,
15 pregnancies occurred. Twenty eight of these
patients were administered some form of treatment,
resulting in 1 I pregnancies (Pregnancy rate 39Eo)
while 307o pregnancy rate was obtained in 12 pa-
tients without any treatment (Table 4). Glanzer et al
also reported 3070 spontaneous pregnancy rate in
women whose male partners were oligospermic [9].
High pregnancy rate was obtained with the use of
tamoxifen but the number of patients was too small
to draw any conclusion. This study shows that there
is no statistically significantdifference in pregnancy
rates, with or without treatment, in male factor in-
fertility.

In 25 patients surgical treatment was required.
Eighteen patients had tubal factor involvement as a
cause of infertility. Twelve were subjected to sur-
gery and 507o of them conceived, four patients with
uterine factor were subjected to surgery, only one of
them conceived, in three patients vaginal septum
was found to be the only cause of infertility, two of
them conceived after division of the septum (Table

Jour. Marine Medical Society, July-Dec 1999, Vol. I, No.2

5). High pregnancy rate (75Vo) was observed in
patients who had undergone cornual implantation
for bilateral cornual block. This was in contrast to
lower success rate (35-69Vo) obtained by other
workers [0].
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ALCOHOL IN THE MEDICOLEGAL REGISTER

Surg Cdr ALHAD ANANTPAWAR

ABSTRACT

The purpose of this study was to find out the incidence of alcohol consumption among naval personnel who are
sent for medicolegd examination, through the medicolegal register. Available medicolegal registers for the period
1995 - lgyl were studied and the report of the doc'tor in recording alcohol consumption was noted. In such cases
where alcohol consumption was recorded an attempt was made to correlate it with the reason for medicolegal
exarnination and with the lindingp of the docior. Findings reveal that alcohol consumption is associated with about
hrenty percent of all medicolegal cases especially those reporting on issue days. Seldom was further investigation
carried out to rule out alcohol dependence and institute necessarT treahent for the sarne. It is recommended that
investigation into alcohol consumption be made a routine part of all periodic medical examination.

KEY WORDS : Alcohol, Medicolegal register.

INTRODUCTION this has not been investigated in the service setting.

MATERIAL AND METHODS

Available medicolegal registers for the perid
1995 - 1997 were studied. The number of cases
where alcohol consumption was recorded were
noted. Such case reports were studied further and
attempts were made to correlate the findings cf the
medical officer with the reason for the medicolegal
examination, the age of the patient, the time of
reporting for medicolegal examination and the
branch ofthe sailor. Disposal ofthe case and the fact
whether the doctor had made any attempt to inves-
tigate further the patient's consumption of alcohol,
was also recorded.

RESI.JLTS

A total of 386 cases were studied in the medico-
legal registers for the period 95-97. Alcohol con-
sumption was recorded in eighty two cases (21.2Vo).
In 1995, out of 60 cases, alcohol was recorded in
sixteen (26.7%) (Table l), whereas in 1996 it was
twenty one (257o) out of 84 cases and in 1997 it was
forty five (22.3Vo) outof 202 cases. Most of the cases
occurred amongstjunior sailors for all the years of
the study (Fig. 1). The most common reason for the
presentation was fights followed by road traffic
accidents (Table 2). A significantpercentage (8.5Vo)
of the cases were those who had consumed alcohol
while on duty and were refened for medicolegal

onsumption of alcohol has been traditionally
associated with the defence services. Stories
and poems of drunken sailors abound in the

westem literature []. The civilian looks with envy
at the man in uniform who gets his liquor at a
cheaper rate. Traditionally a land ofprohibition, in
which alcohol consumption was frowned upon by
the govemment after independence, the situation
today has undergone a sea change in the country.
Alcohol is now freely served in retail outlets, adver-
tised in the numerous television channels. Excise
figures put the $owth rate at fifteen percent annu-
ally.

That alcohol plays a role in accidents and crimes
is well known. It is estimated that a good percentage
of patients admitted to medical and surgical wards
have an alcohol related disability. The preoccupa-
tion of doctors with clinical care and treatment
makes them disinclined to investigate alcohol abuse
and direct such cases for necessary treatment, thus,
preventing a potential tragedy.

It is difficult to estimate the amount of alcohol
consumed in the society, as people who drink are
adept in concealing the amount consumed. Ordinary
surveys are notoriously unreliable and what is re-
lated is the tip of the iceberg. A potential source is
the medicolegal register where alcohol consumption
is recorded. To the best of the author's knowledge,

Classified Specialist (Psychiatry), INHS Sanjivani, Naval Base, Cochin.
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examination. Surprisingly many cases were referred
for medicolegal examination without a reason being
recorded by the investigating officer. An attempt
was also made !o conelate consumption of alcohol
with liquorissue days i.e. Wednesday, Saturday and
Sunday and a majority (62%) were found to have
been referred on such days (Fig. 2).

TABLE 1
Propordon of olcohol rrlatcd medlco-legal cases*

Alcoholrelated Percentageof
cases alcohol related
' calgs

t o
,z

15

1 0

5

0
1996

Yoar

Fig. I : Distribution of MLC cases by rar*
The proportion ofjunior sailors far outweighs all other
ranks in alcohol related caseb.

Fig. 2 : Alcohol consumption linked to issue days
Most of the alcohol elated medicolegal cases occurrcd
on days when liquor was issued.

1 '
i fig. | : Alcoholconsumptionbranchdistribution

group of twenty to thirty. Studies in the UK and USA
reveal that alcohol consumption is associated with

Totd
medicolegal
- ca6es 1995

26.7
25

22.3

l6
2l
45

1995 60
1996 U
1997 m2

No Total
reason given

t 6 1 6
2 8 2 1
4 1 6 4 5

1995 5 4
1996 9 2
t997 19 6

*The number ofcases scem to be less in 1995 and 1996. This
is due to the fact that some ofthe registers were not available.

TABLE2
hcsentadon of alcohol related medicolegat cases

Quarrels/ RT^N On duty
Fights

In most ofcases consuming alcohol presented with fightdquar-
rels and in a significant number the reason was not given.

DISCUSSION

ICD 10 in addition to the concept of dependence
and intoxication also infioduces the concept of
harmful use which refers to a maladaptive substance
use which impain health in a broad sense. Alcohol
consumption is reportedly highest from mid twen-
ties to the forties with a lifetime risk of l47oto207o
[2,3]. Asians and orientals are said to be at a reduced
risk due to the variant in the enzyme alcohol dehy-
drogenase [4]. However going by the increasing
consumption pattem in our country this does not
seem to be the case. There is a general pattem of
heavy drinking in the late twenties leading to serious
difficulties atworkin the mid thirties. This couldnot
be correlated in our study because in many cases the
age was not recorded. Mostof the cases in this study
occuned among the junior sailors i.e. in the age
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forty percent of all road traffic fatalities. In the
present study only one case of a "brought in dead"
was associated with alcohol consumption though a
total of twelve cases (26.7Vo) presented with evi
dence of having been involved in road traffic acci-
dents.

Though it may be argued that the mere smell of
alcohol in the breath is not evidence ofalcohol abuse
or dependence, it may be noted that in the service
setting where the amount of alcohol consumed is
restricted and punitive action taken to curb misbe-
haviour, the presence of smell of alcohol in the
breath is a significant finding. Often such cases were
sent for medicolegal examination after the evalu-
ation by the police is over, a period, which may take
several hours, allowing the alcohol to burn out ofthe
system. At present, no facilities exist to detect blood
alcohol levels to determine the level of intoxication
or to estimate serum GGT levels to screen out
chronic alcohol abuse on a routine basis in most
service hospitals. Evidence of drunkenness is pre-
dominantly detected by an investigation and the
medicolegal examination performed to rule out any
underlying medical condition. A positive finding of
drunkenness by such an investigation invites disci-
plinary action. Seldom are such cases referred to the
psychiatrist for evaluation of alcohol abuse.

Alcohol abuse goes undetected not only because
alcoholics hide their drinking but because doctors
fail to recognise this possibility and screen for this
disorder by asking the right questions. A simple and
a quick way to ask the CAGE questionnaire. In this
only four questions are asked i.e.

Have you ever been asked to Cut down on your
drinking?

Do you get Annoyed if someone tells you that
you drink too much?

Do you feel Guilty about your drinking?

Do you need an Eye - opener i.e. a drink in the
morning?

A positive answer to any one indicales the need
for evaluation and two or more positive answers
indicate that the patient is dependent on alcohol. A
numberof groups in the USA including the National
Institute of Alcohol Abuse and Alcoholism. the In-
stitute the Medicine and the US heventive Task
Force recommend routine screening for alcohol

112

abuse in clinical settings [7-9]. Some recommend
routine screening for all persons presenting for pe-
riodic medical examinations [0]. This can be easily
applied in the service setting where all persons re-
port to the medical officer for routine half yearly
medical, leave medical, promotion medical etc.

In the medicolegal setting such screening should
be thoroughly done especially on weekends when
abuse of alcohol is very common.

In the clinical setting, historical factors which
indicate an alcohol induced problem include insom-
nia, headache, dyspepsia, diarrhea, palpitations, mo-
tor vehicle accidents and multiple emergency visits
for any reason. Important physical factors indicating
an alcohol induced problems are cirrhosis, hyperten-
sion, unexplained tachycardia, tremulousness and
smell of alcohol in the breath. The findings of this
study was that the majority of cases presented with
fights or quanels (4O.2Vo) followed by road traffic
accidents (l4.6Vo). Unfortunately in36.5%o cases no
reason was given for sending the case for medicole-
gal examination. This can easily be rectified by the
medical officer insisting on the reason, in all cases
refened for medicolegal examination. Our findings
that the incidence seems to be increasing among the
seaman and communication cadre (Fig. 3) needs
verification by further studies. Significantly not a
single case of alcohol consumption was admitted for
evaluation of alcohol abuse or dependence. As
stated earlier the category of harmful use in the ICD
10 gives a wide latitude foradmitting such cases and
preventing a potential mishap.

CONCLUSION

The abuse of alcohol by the individual not only
impairs his health but also adversely affects his
family. In addition, such individuals by virtue of
their dependence on liquor can compromise the
safety of the ship and colleagues especially during
periods of long sailing where forced abstinence is
the norm. The tradition of overlooking a drunken
episode needs to be avoided and such persons should
be thoroughly evaluated. Screening for alcohol
should be a routine in all periodic medical examina-
tions.
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GROWTH PATTERN IN THE FIRST SIx MONTHS OF LIFE
A Semi-longitudinal study

Surg Lt Cdr S NARAYAN*, Surg Cmde WP TIDRGAONKAR+,
Surg Cdr T NAGARAIA#

ABSTRACT

A two year prospective semi-longitudinal study of the growth pattern of full term healthy infants of service
pensonnel was carried oul A total of 221 infants were assessed for weight length and head circumference at
half-monthly intcrvals for the first six months of life. The mean body weight increased from 2930 gm at birth to
7260 gm at six months; an average increase ol72l.5 gm per month. There was a total increase of 15.6 cm in the
mean crown-to-heel length in the first six months and during this period, head circumference grew by 9.4 cm from
a mean 34.4 cm at birth. Growth curves drawn for these parameters reveal the growth of the population under
study to be better than the growth pattern of infants delineated by most earlier Indian studies and comparable
with those of recent studies. The weight of infants in this.study was consistently less than the NCHS standards
though the length and head circumference were comparable to the NCHS standards. Howeverr larger, multicentric
studies from various service hospitals would provide the correct growth curves for the truly mixed population
that is only seen in the Armed Forces.

KEY WORDS : Growth, Growth curves, Weighl Length, Head circumference.

INTRODUCTION The results thus obtained are presented and com-
pared with the results of other author's works on
growth patterns ofvarious groups oflndian children
as well as with the NCHS standards.

MATERIAL AND METHODS

This study was conducted between April 1995
and March 1997 in the Department of Pediatrics of
INHS Kalyani.

A total of 221 infants; 125 male and 96 female
qualified for this study. Subjects included babies
born in this hospital as well as babies bom elsewhere
but attending Well Baby Clinic in this hospital.

The criteria for exclusion from this study in-
cluded one or more of the following factors :

a. Prematurity

b. Intrauterine growth retardation

c. Any major illness requiring hospitalization

d. Any pre-existing malnutrition

This study is semi-longitudinal because not all
the parameters were recorded for all the subjects at
every measurement interval.

*Graded Specialist (Pediatrics) INHS Dhanvantari, Port Blair - 744 L02; +Command Medical Officer, Eastern Naval Command,
Visakhapatnam - 5; #Officer-in-charge, Station Health Organization, Visakhapatnam - 5.
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rowth charting is the only method available
to monitorthe $owth of children []. Given
the vast size ofour countrv and the diverse

ethnic and socio-cultural groups therein, it is little
wonder that disparity is observed between different
studies on the physical growth of children in India.
Despite numerous individual and collective efforts,
we have not been able to obtain a suitable National
Growth Curve for use in our country [2].

The Armed Forces present a unique opportunity
to study peoples from various parts of our vast
country but with similarity in socio-economic
status, standard of living and access to health care.
Against this background, a two-year, prospective
semiJongitudinal study was undertaken to define
the growth parameters of full-term healthy infants
of servicemen.

This study was conducted within the available
resources of the pediatric department of a medium
sized service hospital with a single pediatrician, the
aim being easy reproducibility in other centres
throughout the Armed Forces.



Mothers were given appointment by dates to
bring their babies for measurements. Records were
maintained in the department itself. All measure-
ments were recorded by the pediatrician himself or
by a trained medical assistant.

Following parameters were recorded as de-
scribed below at birth and every 15 days thereafter:

a. Body weight (in gm) : An Avery leverbalance
with measuring intervals of 50 gm and a maximum
capacity of 10 kg was used. The machine was
checked daily with known weights to ensure accu-
racy. Infants were weighted with only one light
garment for the torso and as far as possible, weigh-
ing immediately after a feed was avoided.

b. hngth (in cm) : The crown to heel length was
measured using a wooden infantometer with a slid-
ing crosspiece.

c. Head circumference (in cm) : A flexible steel
[ape was used. Anteriorly the tape was passed just
a6ove the superciliary ridges and posteriorly over
the occipital protuberance to record the head cir-
cumference.

Measurements thus obtained were tabulated and
the mean and standard deviation for each parameter
at each observation period calculated. The numbers
studied were not considered large enough to justify
separate tabulation of data for males and females.
Based on these values, separate growth curves for
body weight, length and head circumference were

TABLE I
Mean growth parameters from birth to six monihs

drawn and the results of the present study compared
with the findings of other such studies.

RESULTS

The mean for body weight, length and head cir-
cumference along with theirrespective standard de-
viations al observed from birth to six months of age
are presented in Table l.

The mean birth weight was 2930 gm and this
increased by an average of 721.5 gm every month to
a mean of 72ffi gm at six months of age. However,
as can be seen from Table 1, the increase in body
weight was not uniform over the observed perid.
The maximum increase was of 1090 gm in the first
month of life, the minimum being an increase of 330
gm in the sixth month. Birth weight doubled by
approximately thee months of age.

The mean length at birth was 5 1.2 cm and over
the six months of observation, this increased by 15.6
cm to 66.8 cm atsix months of age. The average gain
in length per month was therefore 2.6 cm. As seen
with the weight pattem, body length also showed a
rapid increase in the first three months of life at an
average of > 3.0 cm per month. From the fourth
month onwards, this slowed down to an increase of
only 1.2 cm in the sixth month.

At birth, the mean head circumference was 34.4
cm and over the next six months, this increased by
9.4 cm at an average of 1.6 cm per month. Except
for the first month when the increase was 2.4 cm. the

Age
(Months)

Mean
length
(cm)

Number Mean
of weight

subjects (gm)

Standard
deviation

(gm)

Standard
deviation

(cm)

Mean head Standard
circumference deviation

(cm) (cm)

Birth
0.5
1.0
1.5
2.O
t 5

3.0
3.5
4.0
4.5
5.0
5.5
6.0

208
95
107
87
9 l
56
70
4 l
69
44
50
37
50

2930
3540
4020
4450
5020
5310
5740
6050
&20
6710
6930
7100
72ffi

395
489
531
567
616
708
@8
806
815
930
857
901
757

51.2
52.3
54.6
56.1
57.8
ffi.2
6r.6
62.5
63.7
&.8
65.6
66.1
66.8

2.03
2.23
2.29
2. t7
2 . l l
2.46
2.36
2.31
2.25
2.W
2.41
2.41
2.34

34.4
35.6
36.8
37.6
38.5
39.0
39.9
40.5
40.9
41.9
42.4
43.1
43.8

l . l

1.3
t .2
1.3
l . l

t .4
1.3
1.0
t .2
1.3
t.4
1.6
1.2
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gowth in head circumference was more or less
uniform. At six months. the mean head circumfer-
ence was 43.8 cm.

The calculated means and values for two stand-
ard deviations on either side ofthe respective means
for body weight for each observations are presented
in Table 2.

TABLE 2
Mean weight Gm) + 2 SD values

TABLE 3
Mean length (cm) + 2 SD values

Age Minus Minus Mean
(months) 2 SD I SD Weight

Plus Plus
I  S D  2 S D

Age Minus
(months) 2 SD

Minus Mean
l SD Weight

Plus
r sD

Plus
2 S D

Birth
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

47.t4
47.U
50.02
5t.76
53.58
55.28
56.88
57.88
59.2

ffi.62
60.78
6t.28
62.r2

49.17
50.07
52.3r
53.93
55.69
57.74
59.24
60.19
61.45
62.1r
63.r9
63.69
u.46

5r.2
52.3
54.6
56.1
57.8
@.2
61.6
62.5
63.7
9.8
65.6
66.1
66.8

53.23 55.53
54.53 56.76
56.89 59.18
58.27 fi.M
59.91 62.02
62.6 65.t2
63.96 6.32
64.81 67.t2
65.95 68.2
66.89 68.98
68.01 70.42
68.51 70.92
69.14 7r.48

Birth
0.5
1.0
1.5
2.O
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

2t40
2562
2958
33 16
3788
3894
4444
4438
4790
4850
52t6
5298
5746

2535
3051
3489
3883
4'lM
4&2
5092
5244
5605
5780
ffi73
6t99
6s03

2930
3540
40'20
4450
5020
5310
5740
6050
6/.20
6710
6930
7100
72ffi

3325
4029
4551
5017
5636
6018
6388
6856
7235
7ffi
7787
8001
8017

3720
4518
s082
5584
62s2
6726
't036

762
8050
8570
8&4
8902
8774

The calculated means and values for two stand-
ard deviations on either side ofthe respective means
for length for each observation are presented in
Table 3.

The calculated means and values for two stand-
ard deviations on either side ofthe respective means
for head circumference for each observation are
presented in Table 4.

DISCUSSION

In 1944, though there were 993 centers in exist-
ence in British India to promote the health and
welfare of children, no anthropometric data on the
Indian infant and child was available [3]. At the tum
of the century, despite numerous efforts, we still do
not have a suitable 'Indian' growth curve [2]. In the
Armed Forces, we have a truly mixed population as
well as pre-existing infrastructure and ongoing Well
Baby Clinics. In spite of these advantages, we have
been unable to collate enough data to define gowth
parameters for our infants.

Givqp this background, a longitudinal study to
monitoi the growth pattern of infants in the first year

I t6

TABLE 4
Mean herd circumference (cm) + 2 SD values

4.5
5.0
5.5
6.0

Age Minus Minus Mean
(months) 2 SD I SD Weight

Plus Plus
I  SD 2SD

Birth
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

32.2
33.0
34.4
35.0
36.3
36.2
37.3
38.5
38.5
39.3
39.6
39.9
4t.4

33.3
34.3
35.6
36.3
37.4
37.6
38.6
39.5
39.7
40.6
41.0
41.5
42.6

34.4
35.6
36.8
37.6
38.5
39.0
39.9
,10.5

40.9
4r.9
42.4
43.1
43.8

35.5 36.6
36.9 38.2
38.0 39.2
38.9 40.2
39.6 N.7
40.4 41.8
4t.2 42.5
41.5 42.5
42.t 43.3
43.2 M5
43.8 45.2
44.7 46.3
45.0 46.2

of life was started. As can be seen from Table l,
subjects did not report for all the Well Baby Clinic
visits and the numbers kept decreasing with increas-
ing infant age. Thus this study became semilongitu-
dinal and was restricted to the first six months of life.

The mean birth weight of 2930 gm recorded in
this study is 340 gm short of the NCHS standard [4]
and is lower than that of most Indian studies as
shown in Table 5. Even way back in 1944, an indian
study recorded a mean birth weight of 3000 gm [3].
Whether this lower birth weight reflects the effect
of maternal undemutrition in the last trimester or is
due to some other factors merits further investiga-
tion.

Jour. Marine Medical Society, July-Dec 1999, Vol. 1, No.2



TABLE 5
Comparison of mean weights (gm) of difierent studlcs

First author Ghosh
year 1944
type of study l,ong*

Uklanskaya Swaminathan
1960 1964
Long S/L

NCHS
t979

Rao
1953
S/L+

Khandija Mukharjee Khurana Ghai Agrawal
1967 t970 t97t t992
Long S/L Long CYS"

Narayan
t997
s/L

Birth
0.5
1.0
1.5

3m0 3010

3600 34ffi

4130

4908

5446

6050 596'1

65r7

3000 2800

3826

270/J

3400

4m

5000

5500

5900

6300

2930
3540
4320
4450
5020
5310
5740
6050
6r'.20
6710
6930
7100
72ffi

2898 2980 3140

3645 3920

4350 4650

5560 5630 5650

5450

6550

7l& 7350

2.0
, s
3.0
3.5
4.0
4.5
5.0
5.5
6.0

4713

5302

5905

&30

6830

4500

5600

3990

47t0

5770

6220

6730

7230

* Long - Longitudinal study; + S/L - Semilangitudinat study; o CIS - Case Study

Weight gain was rapid in the first two months
with birth weight being doubled between three and
3 '/z months of age. This is in sharp contrast to the
accepted dictum that birth weight doubles between
five and six months of age [3,5-9]. It has been
obsenred that lighter the infant at birth, more the
chances of doubling birth weight by five montils
[3,6]. Apart from the lower birth weight, faster dou-
bling of birth weight seen in this study is probably a
reflection of the better socio'economic status and
the free access to health care that the subjects ofthis
study enjoyed. Iarger studies are needed to confirm
as to whether this trend reflects the true growth
potential of our infants.

The maximum weight gain in this study of 1090
gm in the first month is marginally more than the
gain of 1020 gm in the corresponding period of
NCHS figures [41. Growth was not uniform - a
characteristic of Indian studies [2]. Except at birth
and at six months age, infants in this study were
heavier that those in any previous Indian study re-
ferred to Cfable 5).

Weight gain per month showed a decrease from
the age of three onwards in this study. This pattem
has also been reported by Khanduja and co-workers
who were studying nutritionally optimised infants
[8]. Other Indian workers have reported a decelera-
tion of weight gain from five months age in com-
parison with infants from other countries [6,7]. One

Jour. Marine Medical Society, July-Dec 19919, Vol. I, No.2

reason for this slowing down could be due to faulty
weaning practices and this needs further investiga-
tion. Another reason could be that the heavier infants
were perceived to be 'healthy' by their parents and
thus were not brought for further weighing, resulting
in a decrease in the average weight. This is borne out
by the fact that the number of infants weighed kept
decreasing markedly from three months of age (fa-
ble l). The only method of eliminating this flaw is
to conduct a full-fledged longitudinal study that
allows unintemrpted data to be analysed.

The crown to heel length of subjects in this study
are higher than that of any of the compared Indian
studies through out (Iable 6). In fact, length at birth
in this study is 51.2 cm which is higher than the
NCHS average of 50.5 cm [4]. At thee months age
too, infants in this study were 61.6 cm compared to
the 6l.l cm of the corresponding period of NCHS
figures. However, at six months age, the NCHS
average was higher at 67.8 cm compared to the 66.8
cm is this study.

Swaminathan and co-worken in 1964, found val-
ues for all measurements much below the reported
figures for American and British children [2].
However, most Indian studies have found the length
of Indian infans in no way inferior to that of infants
from developed countries [3,5,7,8,13]. This study
has brought.out a unique aspect that has not been
noted in any of the quoted previous Indian studies

1 t7



TABLE 6
Comparison of mean hetgbts (cm) of dlfierent studles

Firstauthor Ghosh
Year 1944
type ofstudy Long

Uklanskaya Swaminathan
1960 r9il
Long S/L

Khanduja Mukharjee Khurana
t967 1970 l97l
Long S/L Long

Ghai Agrawal
1992

gs

NCHS
ln9
s/L

Rao

1953
s/L

Narayan
1997

Birth
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

50.38 50.5

54.6

6 l . l

48.7

54.5

57.7

58.7

63.5

64.0

48.148.9

52.3

49.0

53.8

56.6

s8.8

61.0

62.5

&.2

49.5

51.25

57.58

61.0

62.83

9.53

65.6

56.0

60.5

49.24 47.95

51.4 50.43 53.85

54.7 54.34 56.75

59.9 58.38 59.9

59.9 6.6

62.0 @.76

. 65.3 65.12 65.r

5t.2
52.3
54.6
56.1
57.8
fi.2
61.6
62.s
63.7
64.8
65.6
65.1
66.E67.E

TABLET

Comparison of mean head clrcumference (cm) of dlfiercnt studies

Firstauthor Uklanskaya
year 1960
typeofstudy Long

Swaminathan
tgu
s/L

Khanduja
t967
tong

Khurana
l97l
I.ong

Ghai

(yS

NCHS
1979

Narayan
t997
s/L

Birth
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

33.2s

36.6

38.0

39.5

.0.9

4t.6

42.1

33.8

36.7

38.0

39. l

0.3

4t.4

37.8

39.7

33.74

34.77

36.92

37.6

38.57

Q.7r

34.8

37.2

34.1

36.9

38.6

34.4
35.6
36.8
37.6
38.5
39.0
39.9
.10.5
&.9
4t.9
42.4
43.1
43.8

,!0.6

in that the mean length at any given age below six
months is more than that of even the NCHS figures.
This can be taken to represent the true growth po-
tential of our infants. Why this lead over the Ameri-
can infants is lost by six months of age and how best
it can be prevented merits further detailed investiga-
tion.

Like the length, theheadcircumference of infants
in this study compared well with most of the other
Indian studies as well as with the NCHS standards
as shown in Table 7. [n fact, at six months of age,

I I8

the head circumference of infants in this study was
43.8 cm, the same as the NCHS figure for the
corresponding age [4]. Unlike body weight and
length, head circumference increased in more uni-
form manner over the entire period of this snldy.

There are axeas delineated by this study which
need investigation and the implementation of reme-
dial measures. Specific questions that need to be
answered are :

a. Is the lower birth weight seen in this study due
to matemal undemutrition in the third trimes-

Jour. Marine Medical Society, July-Dec 1999, Vol. I, No.2
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' ter?

b. Is the slowing down of weight gain from the
third month onwards a result of faulty weaning
practices or is it due to the high drop-out rate of
subjects in this study from three months age
onwards?

c. What are the adverse factors due to which the
initial advantage in length (that infants in this
study have over counterparts) is lost by six
months of age?

d. In the light of the fact that length of our infants
is more than that of the NCHS standard, there
is a need to document the growth data of our
infants and this may tum out to be better than
the NCHS standards.

Further investigations into the above aspects as
well as multicentric standardized data gathering
from all service hospitals will help us to generate
true growth pattern for the infants of our servicemen
who form a truly mixed population, coming from all
parts of our country. This in turn, will enable us to
generate a National Growth Curve.
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SERUM POTASSIUM LEVELS IN
BETA -2 AGONIST NEBULISATION OF
ASTHMATIC CHILDREN

Surg LCdr S DAS*, Surg Capt KS BAWA+,
P AGARWAIT#, Surg Cdr S MATHAI*{', .
Surg Cdr G GIJPTA*'I

ABSTRACT

InhaLation therapy has revolutionised the treahent of bronchirl asthma and nebulisation with respiratory beta-2
agonist solutions has come as a boon for asthmatic childrcn. Even though dose of beta-2 agonlsts through
nebulisation results In negligible clroilating plasma concentrations, still hypokalaemia and associated cardiac
disturbances may be potentially serious unwanted effects.

Fifty one childrcn ln the age group of I rlzn ll years with mild (Grp. I), moderate (Grp. II) and severe asthma
(Grp. III) received nebulisation with salbutamol (0.f - 0.f5 m'g/kg, n-27), Terbutaline (0.1 - 0.15 mg/hg n-24) were
studied.

In all three groups the fall of serum potassium was maximun at 90 minutes and mean maximum falls in Gr?. I,
Grp.II and Grp.III were 0.45 meq/litre (P0.fi)l),0.50meq/litre (P0.ffi1) and 0.7E meq/libe (P0.1X)1) respectively.
There was no statistically sipificant difrerencr in hypokataemtc effect of salbutamol and tcrbutaline. Beta-2
nebulisation in all groups caused rise in heart rate signilicantty (P 0.(X)1). The electrocardiograms were nornaL

It was observed that fall of serum potassium after beta-2 nebulisation was dose related. Higher dose of nubulisation
showed siqnificantly higher fall in senrm potassirrrn levels.

Beta-2 agonist nebulisadon in acrrte asthma in therapeudc range ln noncardiovascular compromised patients is
quite safe. But whenever continuous or repeated nebulisation is warT anted for control, the serum potassium levels
should be estimated to avoid serious hypokalaemia and its compllcations.

KEYWORDS:

INTRODUCTION
he success in finding drugs with beta-2 selec-
tive agonists in late 1960's and early 1970's
was a significant milestone in history of an-

tiasthma drug therapy [].
In the United Kingdom researchers in 1968 at

Allen and Hanburys had replaced 3 position hy-
droxyl gpup in isoprenaline with bulkier hy-
droxymethyl group. As they predicted this produced
a beta agonist bronchodilator with longer duration
of action. The compound was active orally as well
as by inhalation. By further increasing the bulk of
the N substituted alkyl group what a 't' butyl group
they obtained a compound with increased bron-
chodilator potency but fewer cardiac side effects.
This compound was laternamed "SALBUIAMOL'

12,31.
Subsequently SwedisJr scientists invented TER-

BULATINE and scientist in Germany synthesized
FENOTEROL. It is interesting to note that the bron-
chodilator cardiac selectivity of the sym-
pathomimetic drugs were noted before general ac-
ceptance ofthe Br and Bz receptor subtype hypothe-
sis [ l ] .

In 1967 l.ands et al proposed that "Beta" recep
tors should be divided into two different types, 81
and Bz. I-ater they classified beta responses on heart,
adipose tissue and small intestine with beta-l and
bronchioles, vasculatures, diaphragm and uterus
with beta-2 receptors [].

All the clinically usedBz agonists were available

*Post Graduate Trainee (Paed.); +Sr Adviser (Paed-); #PG Trainee; **Classified Specialist (Paed.), INHS ASVIM, Colabq Mumbai 5
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inhalation as well as for oral use. The inhaled

route allowed a small but effective dose of drug to
be delivered directly to the airways and this pro-
duced a fairly prompt bronchodilator.response. In
addition it provided an indirect means of reducing
the side effects of the drugs, because the dose of the
drug was small, the amount of drug absorbed from
lungs and gastrointestinal tract (as upto 9OVo of
inhaled dose is swallowed) resulted in a negligible
circulating plasma concentration, hence less drug
was available to cause extrapulmonary side effects
[1]. Inhalation therapy revolutionised the treatment
of bronchinal asthma for its quick effect reduced
untoward side effects.

Nebulisation with respiratory solutions came as
a boon for infants, children and patients with co-or-
dination difficulties for inhaler devices. Nebulisen
are widely used in acute asthma since they provide
rapid and selective administration of drugs to the
ainvays [4]. Nebuliser also permits delivery of high
drug doses and is easy to use.

Hypokalemia is potentially serious unwanted ef-
fect of Bz agonist therapy because it has been asso-
ciated with cardiac arrhythmias [5]. The contribu-
tion of hypokalemia to cause cardiac arrhythmia and
death in asthma is difficult to establish for two
reasons : (i) Asthma by causing anxiety, tachy-
cardia, tachypnoea and acid base disturbances may
also adversely affect heart, (ii) Along with Bz
agonist other theurapeutic agents used in asthma
also have direct action on heart. However due to
existing haemodynamic instability and cardiac dis-
turbances in asthma, hypokalemia induced by 82
agonist therapy even though less amount of drug is
systemically absorbed by nebulisation, may play a
contributing factor for cardiac arrhthymia in patients
receiving high dose prolonged nebulisation with Bz
agonist [5].

AIMS OFPRESENTSTI.]DY

l. Changes in serum potassium level in patients
nebulised with 82 agonist in normal therapeutic
dose.

2. The time of peak fall in serum potassium after
nebulisation with Bz agonist.

3. 82.agonist and hypokalemia dose relationship
in severe asthmatics.

4. Difference in the hypokalemic effect of salbu-
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tamol and terbutaline.

5. Cardiac anhythmia and hypokalemic effect of
B2 agonist nebulisation.

6. Safety of82 agonist nebulisation in acute bron-
chial asthma.

METHODS

The study was conducted at Naval Hospital,
INHS Asvini from 0l Jan. 1996 to 30 Jan. 1997. The
study group consisted ofadmitted children and those
who reported to emergency department for manage-
ment of acute attack of bronchial asthma. Parental
informed consents were obtained in all cases. Chil-
dren of unwilling parents were not included in the
study group.

Inclusion criteria, exclusion criteria and evalu-
ation

Children who had clinical evidence of bron-
chospasm were considered for the study.

Exclusion criteria :

a) Children on prior medication with steroids xan-
thene derivative and oral Bz agonists,

b) Children requiring more than two oral nebuli-
sations in first two hours.

c) Children requiring IV fluids, aminophylline or
steroids.

d) Anaemic children, cardiac murmur or any CVS
compromise.

e) Children with five or more stools.

All the children were either admitted to paediat-
ric ward or attended emergency dept of paediatrics
with complaints of breathlessness were evaluated
and detailed history was taken which included pre-
vious history of similar attack. Any history of car-
diovascular disease was noted. Physical examina-
tion included height and weight records, pulse rate,
and rhythm, respiratory rate, blood pressure, hydra-
tion status, chest retractions, grunt, nasal flaring,
cyanosis, air entry, breath sounds and adventitious
sound in form of rales and rhonchi and other sys-
temic examinations. Those children who could gen-
erate PEFR, their PEFR were recorded. The diagno-
sis of bronchial asthma was established on the basis
of history and clinical findings. Those children who
were found to have other respiratory conditions
causing breathlessness or those suffering from other
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systemic diseases were excluded from the study.

The severity of the attack was assessed on the
basis of clinical asthma score (Table 1) [6,7]. Chil-
dren with clinical asthma score 5-8 were considered
mild, 8-10 moderate and more than 10 severe. While
grading severity of asthma into mild, moderate and
severe the criteria laid down by National Heart Lung
and Blood Institute's, National Asthma Education
hogramme expert panel reports were taken into
consideration (Table 2) [8].

TABLE 1
Clinical asthma score

Score RR Wheeze Accessory muscle use Dyspnea

15 minutes. Further revaluation was done after 1-5'
minutes. Those who did not improve requiring fur-
ther nebulisation were excluded from study.

Moderate : Nebulisation with salbutamoVterbu-
taline 0.15 mg diluted with two ml normal saline
over period of 5 minutes. Continuous oxygen inha-
lation was started. The child was re-evaluated after
15 minutes, if the response was incomplete (persis-
tance of symptomatology and PEFR improvement
20Vo) second nebulisation with same dose was
given. Again they were re-evaluated after 15 min-
utes. Those still showing incompleted response
were given subcutaneous adrenaline and intrave-
nous steroids and were excluded from study.

Severe : Nebulisation with salbutamoUterbu-
taline 0.15 mg/kg diluted with two ml normal saline
over period of five minutes. Continuous oxygen
inhalation was given (8 lit/min) through nebu-
liser/mask/trood. Patients were re-evaluated after
15 minutes. If PEFR 40Vo of base line/normal or
children who could not generate PEFR but their
clinical asthma score less than 8, a repeat nebulisa-
tion with same dose was given. They were revealed
after 15 minutes. Those who were poor responders
after 2nd nebulisation (PEFR 507o, clinical asthma
score 6) they were considered for further nebulisa-
tion, intravenous steroid, subcutaneous adrenaline
and were excluded from the study. Children who
were poor responders after lst nebulisation PEFR
407o of base line / normal and clinical asthma score

0 3 0
I 3l-45
2 46-ffi
3 6 0

Nil Nir
Mitd Mild
Moderate Moderate
Severe Severe

Nil
Mild
Moderate
Severe

All the children were given nebulisation with Bz
agonist (salbutamoVterbutaline). The cases of salbu-
tamol and terbutaline were selected randomly using
random numbers. The protocol for the acute man-
agement of bronchial asthma was as follows :

Mild : Nebulisation with salbutamoUterbutaline
0.1 mg/kg diluted with 2 ml normal saline over
period of five minutes. Re-evaluated after 15 min-
utes, if symptomatology penisted and PEFR 507o of
normaUbase line or improvement in PEFR 207o,
second nebulisation with same dose was given after

TABLE 2

Estimation of severity of acute asthma

Sign/Symp Moderate

Respiratory rate

Dyspnea

Pulsus paradoxus
Accessory muscle
usage

Colour
Auscultation

Oxygen saturation
PEFR

Normal to I SD increase
for age
Absent or mild
speaks complete s€ntences
l0mmHg
No intercostal to mild
retractions

Gocd
End expiratory wheeze only

95%
7(}90% prcdicted or
personal best.

Normal to 2 SD increase for age

Moderate, speaks in phrascs or
partial sentences
lG20 mmHg
Moderate inlercostal reEaction
with tracheosternal retractions.
use of sternocleido mastoid muscles
Pale
Wheeze during entirc cxpiration
and inspiration
w95%
50.70% predicted or penonal best

2 SD incrcase

Severc, speaks only single word
or short phrases
20-40 mm Hg
Severe intercostal and tracheosternal
retraction with nasal flaring.

Possibly cyanotic
Breath sounds becoming inaudible

%%
50% predicted or personel best.

t22 Jour. Martne Medical Society, July-Dec 1999, Vol. I, No.2



-8 
they were considered for intravenous steroid and

sub cutaneous adrenaline after lst nebulisation and
were excluded from study.

Those who did not have a base line PEFR, their
base line was taken from PEFR normogram chart
tel.

All those who fulfilled the criteria, 2 ml venous
blood was collected in a 5 ml graduated lest tube by
disposable needle and syringe with all aseptic pre-
cautions. Repeat samples were collected at 30 min-
utes, 90 minutes, 120 minutes after nebulisation. An
ECG recording was'taken at 90 minutes after nebu-
lisation. Test tubes were marked as sample I (before
nebulisation), sample 2 (after 30 minutes), sample 3
(after 90 minutes), sample 4 (after 120 minutes). The
serum was subjected to estimation of potassium and
sodium by flame photometry.

Data analysis

Fifty one children with acute asthma fulfilled the
inclusion criteria and constituted the study group.
l2Vo cases (6 children) had their lst anack (not
known case of bronchial asthma nor had any past
history of breathlessness with wheezing). The chil-
dren were in the age group of I '/2 years to I I years.
The male : female ratio was 15 : 36. 15% of the
children either had associated upper respiratory tract
infection and or fever. All the cases were divided in
three broad gxoups. Each group was further subdi-
vided into two groups as follows (n=51).

Group I Children with mild attack (i) Salbutamol (n=8)
(nr=17) Nebulised with 0.1 mgAg/dose

TABLE 3

S/T single nebulisation
Group 2 Childrcn with Modsevere

attack

(ii) Terbutaline (n=9)
(i) Salbutamol (n=10)

(nz=16) Nebulised with 0.15 mg/kg/ (ii) Terbutaline (n=6)
dose S/T single nebulisation

Group 3 Children with Mod/severc (i) Salbutamol (n=9)
attack

(m=lE) Nebulised with 0.15 mg/kg/ (ii) Terbutaline (n=9)
dose S/T nebulised twice

Seventeen children had mild attack and were in
group I.Eight out of them were administered salbu-
tamol (0.1 mg/kg) and nine administered terbutaline
(0.1 mg/kg). The results are as depicted in Table 3.

Mean potassium before nebulisation (salbutamol
0.1 mg/kg) was 4.2 meq/lit, at 30 minutes after
nebulisation was 4.01 meq/lit (mean fall0.2 meq/lit
(SD -0.65) (P0.001) at 90 minutes afternebulisation
was 3.9 meq/lit (mean fall0.36 meq/lit (SD -0.075)
(P = 0.001) and at 120 minutes after nebulisation
was 4.1 meq/lit (mean fall0.l meq/lit (SD - 0.075)
(P=0.01). The maximum fall had been recorded at
90 minutes and the mean is 0.36 meq/lit (SD - 0.075)
(P = 0.001).

Mean serum K* before nebulisation (Terbutaline
0.1 mg/kg body wt) was 4.18 meq/lit after 30 min-
utes of nebulisation was 3.97 meq/lit (mean fall0.2l
meq/lit) (SD - 0.1), (P = 0.001) at 90 min after
nebulisation was 3.7 meq/lit (Mean fall0.27 meq/lit)
(SD - 0.07) (P= 0.001). The maximum fall has been
recorded at 90 minutes and the mean is 0.45 meq/lit.
(SD - 0.11) (P = 0.001).

The mean serum K* before nebulisation in group
I i.e. both salbutamol and terbutaline was 4.19

Scnrm potassium (S.K) in padents ncbullsed with 0.1 mg/kg of salbutamol (s) and terbutaline (I) in Meq/Lit

S. K. before
nebulisation
s-r

S. K. aftcr
30 minutcs
--T

S. K. after
90 minutes
s--

S. K. after
120 minutes
S-r

Maximum fall

s--------T
0.4 0.6
0.4 0.4
0.3 0.4
0.4 0.6
0.2 0.3
0.4 0.4
0.4 0.5
0.4 0.4
- 0.5

4.8 3.0
4.0 4.0
4.2 3.7
3.7 4.0
4.0 4.0
4.1
4.0 3.8
4.0 3.9
_ 4.3

4.7 3.8 4.5 3.6
4.0 4.0 3.8 3.7
4.0 3.9 4.0 3.6
3.6 3.9 3.4 3.6
3.9 4.0 3.E 3.9
3.9 3.8 3.6 3.6
4.0 4.0 3.8 3.6
4.0 4.0 3.8 3.8
- 4.4 - 4.1

4.9 4.2
4.2 4.1
4.3 4.0
3.8 4.2
4.0 4.2
4.0 4.0
4.2 4.1
4.2 4.2
- 4.6
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TABLE 4
Senrm potassium (S.K.) in patient nebulised with 0.15 mg/kg salbutamol (s) and terbutaline (T) in Meq/Lit

S. K. beforc
nebulisation
S T

S. K. after
30 minutes
----T

S. K. after
90 minutes
------T

S. K. after
120 minuets
s------T

Maximum fall
serum K
s-------

0.7
0.6

0.3
0.4
o.4
0.5
0.4
0.5
0.5
0.6
0.4
0.6

- 4.0
4.0 4.2
4.0 4.2
4.0 3.8
3.9 3.9
4.0 4.0
4.0
3.9
3.8
4.0

4.2 4.8 3.9
4.4 3.8 4.0
4.r 3.8 3.8
4.0 3.7 3.6
3.9 3.6 3.6
3.8 3.8 3.6

3.8
3.8
3.8
3.6

4.3
4.2
4.2
4.2
4.0
4.3
4.3
4.4

4.2
4.2

4 .1

4.0
4.0
3.9
3.8
4.2
4.2
4.0
4.0
3.9

4.6
4.6
4.4
4.2
4 .1
4.2

0.6
0.6
0.5
0.6

meq/lit after 30 minutes was 3.99 meqnit (mean fall
is 0.2 meq/li$ (SD - 0.082) (P = 0.001) after 90
minutes was 3.75 meqnit. (Mean fall is 0.4 meqni$
(SD 0.103) (P = 0.001), after 120 min was 4.01
meqnit (mean 0.18, SD 11, p 0.001.

The maximum fall was recorded at 90 minutes
and the mean was 0.4 meq/lit (SD - 0. 10) (P = 0.00 I ).
In comparing the hypokalemic effect of salbutamol
versus terbutaline there is no significants difference.
(SE (d) = 0.45) (unpaired t test).

An ECG was recorded in all cases at 90 minutes.
None showed any evidence of arhythmia or hypoka-
lemic changes. There was a significant rise in heart
rate between baseline (i.e. before nebulisation) and
at 90 min (calculated from (ECG). In salbutamol sub
group the mean rise was 3llmin (SD - 9.3) (P =
0.001) and in terbutaline sub group mean rise was
30.5/min (SD - 0.ll) (P = 0.001). There was no
significant difference between salbutamol and ter-
butaline in increasing heart rate (SE (d) = 4.9) (P =
0 .1) .

Thirty four children presented with moderate and
severe attack of asthma. 16 children out of them
responded to single nebulisation with either salbu-
tamol or terbutaline 0.15 mg/kg and constituted the
Group 2. In group two, l0 children were given
salbutamol and six terbutaline. The results are de-
picted in Table 4.

Mean serum potassium before nebulisation (Sal-
butamol0.15 mg/kg body wt) was 4.23 meq/lit, after
30 min was 4.01 (mean fall was 0.22 meq/lit) (SD -
0.009) (P= 0.001) after90 minutes was3.77 meq/lit

124

(mean fall 0.46 meq/lit) (SD - 0.05) (P = 0.00 1 ), after
120 minute was 3.95 meq/lit (Mean fall 0.28
meq/lit) (SD - 0.12) (P = 0.001). The maximum fall
was recorded at 90 minuets with mean fall of 0.46
meq/lit (SD = g.g5; (P = 0.001).

Mean serum potassium before nebulisation (ter-
butaline 0.15 mg/kg body wt) was 4.35 meq/lit, after
30 minutes it was 4.06 meq/lit (Mean fall 0.29
meq/lit) (SD - 0.09) (P = 0.001), after 90 minutes it
was 3.75 meq/lit (Mean fall0.6 meq/lit) (SD - 0.64)
(P = 0.001), after 120 minuets it was 4.01 meq/lit
(Mean fall0.34 meq/lit) (SD - 0.16) (P = 0.01). The
maximum fall was recorded at 90 min mean fall
being 0.6 meq/lit (SD - 0.06,+) (P = 0.001).

The mean serum K+ before nebulisation of group
- 2 (that is both salbutamol and terbutaline)was4.21
meq/lit; at 30 minutes was 4.03 meqAit (Mean fall
was 0.24 meqflit) (SD - 0.096) (P = 0.001) at 90
minutes was 3.98 meq/lit (Mean fall 0.29 meq/lit)
(SD - 0.196) (P = 0.001). The maximum fall was
recorded at 90 minutes and the mean being 0.5
meq/lit (SD - 0.1l) (P = 0.001). The hypokalemic
effect of salbutamol vs terbutaline was statistically
significant (Terbutaline being higher) (SE (d) =
0.03) (P = 0.001) (unpaired t test).

An ECG was recorded in all cases at 90 minuets
and none showed any evidence of arrhythmia or
hypokalemic changes. There was a significant rise
in heart rate from base line (i.e. before nebulisation)
and at 90 minute (calculated from ECG). In salbu-
tamol sub group the mean rise was 3?min (SD -
13.5) (P = 0.001) and in terbutaline sub group the
mean rise was 4llmin (SD - 2.8) (P = 0.001). There
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Serum K+ in patients nebuliscd with satbutamol (s) 0.15 mg/hg (2 dmages) and terbutaline (T) 0.15 mg/kg (2 docage) in
meqAit

S. K. before

nebulisation

S. K. after
30 minutes

S. K. after
90 minutes

S. K. after

120 minutes

Maximum fall

serum K

S T
0.7 0.8
0.6 0.8
0.8 0.8
1.0 0.9
0.8 0.8
0.6 0.6
0.8 0.8
0.6 0.8
0.9 0.9

S T
3.5 5.0
4.1 4.0
4.2 4.4
3.9 3.4
3.8 3.5
3.6 3.4
3.4 3.8
3.4 3.4
3.9 3.6

S T S T
3.8 4.8 3.6 4.4
3.8 4.2 3.6 3.8
4.2 4.6 3.8 4.4
4.t 3.6 3.6 3.2
4.0 3.6 3.6 3.4
3.8 3.6 3.6 3.2
4.0 4.0 3.6 3.6
4.2 4.2 3.6 3.8
4.3 3.8 3.7 3.5

S T
4.2 5.2
4.2 4.6
4.6 5.2

, 4.6 4.1
4.4 4.2
4.2 3.8
4.2 4.4

' 4.4 4.2
4.6 4.4

was no statistically significant difference between
salbutamol and terbutaline (SE (d) = 4.5) (P = 0.05)
in increasing heart rate.

Eighteen children who had mod/severe asthma
required a second nebulisation l5-20 min after the
I st nebulisation, constituted group III. Nine children
were administered salbutamol and nine terbutaline.
The results as depicted in Tablti 5.

Mean serum K' before nebulisation of 0.15
mg/kg body wt of salbutamol repeated after 15-20
min was 4.37 meq(it, after 30 minute was 4.02
meq/lit (Mean fall was 0.35 meq/lit) (SD - 0.095) (P
= 0.001), after 90 minute was 3.65 meq/lit (Mean
fall was 0.72meqAit) (SD - 0.15) (P - 0.001), after
120 minutes was 3.8 meq/lit (Mean fall was 0.57
meq/lit) (SD - 0.21) (P = 0.001). Most cases maxi-
mum fall had been recorded at 90 minutes and the
mean maximum fall was 0.77 meq/lit (SD - 0.14) (P
= 0.001).

Mean serum potassium before nebulisation with
2 dosage of terbutaline (0.15 mg/kg body wt) was
4.47 meq[it, after 30 minuets it was 3.97 meq/lit
(Mean fall was 0.5 meq/lit) (SD - 0.15) (P = 0.001),
after 90 minutes it was 3.66 meq/lit (Mean fall was
0.62 meq/lit) (SD - 0.19) (P = 0.001) being 0.81
meq/lit (SD - 0.0871) (P = 0.001). The maximum
fall was recorded at 90 minutes, mean fall being 0.81
meq/lit. (SD 0-0.087) (P = 0.001).

The mean serum K+ before nebulisation in group
III that is nebulisation with salbutamol and terbu-
taline2 dosages was4.42 meq/lit at 30 minutes was
3.94 meq/lit (Mean fall was 0.4 meq/li$ (SD - 0.135)
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(P = 0.001), at 90 minutes was 3.65 meq/lit (Mean
fall was 0.77 meqflit) (SD - 0.12) (P = 0.001), at 120
minutes was 3.844 meq/lit (Mean fall was 0.58
meq/lit) (SD - 0.0 I I ) (P = 0.00 I ). The maximum fall
was recorded most of the time at 90 minutes and the
mean maximum fall was 0.78 meq/lit (SD - 0.108)
(P = 0.001). The hypokalemic effect of salbutamol
VS terbutaline (Fig. 7 & 8) was statistically not
significant (SE (d) = 0.052) (p = 0.1).

An ECG was recorded in all cases after 90 min-
utes, none showed any evidence of arrythima or
hypokalemic changes except in one case which
showed QTC of 0.45 sec., ST depression and U
wave appearance in leadII. The serum K'at the time
of recording (at 90 min) was 3.2 meq/lit. There was
significant rise in heart rate from the base line (i.e.
before nebulisation) and at 90 minutes (calculated
from (ECG). In salbutamol sub group the mean rise
was 47 (SD - 15.3) (P = 0.001) and in terbutaline
subgroup the mean rise was 38.5 (SD - 10.2) (P =
0.001). There was no statistically sufficient differ-
ence between salbutamol VS terbutaline in increas-
ing heart rate (SE (d) = 6.1) (P =0.1).

The mean maximum fall of potassium with sal-
butamol in group I (0.1 mg&g/dose) was 0.36
meq/lit (SD - 0.075) and in group II (0.15
mg/kg/dose) as 0.46 meq/lit (SD - 0.05). The hy-
pokalemic effect was significantly higher (P = 0.01)
with higher doses (unpaired t test). The mean maxi-
mum fall of potassium in group III (0.15 mglkg/dose
repeated after 15 min) was 0.77 meqAit (SD - 0.14).
The hypokalemic effect was higher in group III than

125



TABLE 5
Comparadve table between various studies rnd prescnt study

Name of the study Drugs and dosage
and rcfererrce

Maximum fall of
K* in meq/lit

Comments Remark

Burgess
et al [L0l

McClure
et al Ull

lnatlza
et al ll2l

Burgess
et al [3]

Dickens
et al[ l4l

Lior
et alUSl

Allon
et al 116l

Bodenharner
et al ll7'l

Present
study

Salbutamol
(s mg)

Salbutamol
(2.5 mg, 25 kg
5 mg, 25 kg wt)

Salbutamol
(20 mg)

Salbutamol
(5 mg)
Terbutaline
(s mg)

Salbutamol
(2.5 mg)

Salbutamol
(10 mg)

Salbutamol
(10 mg)

Salbutamol (2.5 mg)
Repeated every 30 min

Salbutamol
(0.1 mg/kgldose)

Terbutaline
(0.1mg/kg/dose)

Salbutamol
(0.15 mg/kg/dose)

Terbutalinc
(0.15 mg/kg/dose)

Salbutamol
(0.15 meAg/dose)
rcpeated after 15 min)

Terbutaline
(0.15 mgAg/dose)
repeated after 15 min)

0.26 meq/lit
at 60 min

0.75 meqnit
at 90 min

l.l2 meq/lit
at 90 min

0.33 mcq/lit
(60-90 min)
0.7 meq/lit
(90.120 min)

0.8 meqnit
(75-120 min)

0.85 meq/lit
at 90 min

0.53 meq/tit
at 60 min

0.55 meq/lit at 90 min
and 0.65 Meq at 180 min

0.36 mcq/lit
90 min

0.45 meq/lit
90 min

0.46 meqnit
90 min

0.6 meq/lit
90 min

0.77 meq/lit
90 min

0.81 meqAit
90 min.

9 adult asthmatics
I I children with end stage

chronic rcnal failure with
initial high potassium

15 adult patient on chronic
haemodialysis with initid
high serum K+

Healthy
voluntecrs
Healthy
voluntccrs

l0 adult
asthmatics

15 adult
patients CRF

15 adult end
stage renal failure

20 adult asthmatics

5l children
with acute asthma

Comparable to present stud
Significantly highcr

than the present study.

Significantly higher present
study (Nebulised with high dose)

Comparable to present study
Comparable to prcsent study
(S ignificant difference
between salbutamol vs
Terbutaline is comparablc to
group II of prcsent study)

Fall in serum K' significantly
higher than present.

Fall in serum K*
significantly higher

Comparable to prcsent study

Comparable to present study

The resutts are comparable to
studies reviewed

$oup II (P = 0.001) (unpaired t test).
The mean maximum fall of potassium with ter-

butaline in group I (0.1 mg/kg/dose) was 0.45
meqnit (SD - 0.11) and in group II (0.15
mg/kg/dose) as 0.6 meq/lit (SD - 0.64). The hypoka-
lemic effect was significantly higher (P = 0.01) with
higher dose (unpaired t test). The mean maximum
fall in potassium in group III (0.15 mg/kg/dose
repeated after 15 min) with terbutaline was 0.81

r26

meqnit (sD - 0.87).
The hypokalemic effect was significantly higher

in group III than goup II (P = 0.001) (unpaired t
test). This shows increase hypokalemic effect on
higher dose.

Serum sodium was estimated in all cases along
with serum potassium. Serum sodium did not show
any change with B2 agonist nebulisation.
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CONCLUSIONS

It can be concluded from the observations in the
present study that there is a significant decrease in
serum K' level after nebulisation with 82 agonist
namely salbutamol and terbutaline. The time of
maximum fall of serum K+ is around 90 minutes
after nebulisation with 82 agonist. The hypokalemic
effect starts at 30 min and persists at 120 min after
nebulisation. It is also concluded that the fall of
serum K' after Bz agonist nebulisation is dose re-
lated, with higher dose the fall is significantly
higher. Repeated dosages further decrease serum K'
levels. In the present study, it is observed that there
was no statistically significant difference in hypoka-
lemic effect of salbutamol and terbutaline. It is con-
cluded from the observation of the study that Bz
agonists nebulisation in therapeutic doses cause sig-
nificant increase in heart rate but do not cause car-
diac anhythmia in non cardiac compromised pa-
tiens. ECG may show changes conelating hypoka-
lemia.
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Case Reports
CONGENITAL MALARIA -
A REPORT ON TWO CASES

Surg Lt Cdr S NARAYAN*, Surg Lt Cdr V HANDE+,
Surg Lt Cdr N NATH#

INTRODUCTION

A ll species of malarial parasites are known to

A U" transmifted transplacentally from mother
l- Ito the foetus and this mode of transmission
is more common in non-immune mothers []. De-
spite this, congenital malaria occurs in fewer than
57o newborns whose mothers are infected and is
directly related to the parasite density in the placenta
[2]. Neonatal malaria, on the other hand, is less
uncommon and may result from mingling of in-
fected maternal blood with that of the infant during
the birth process [3]. We present two cases of ma-
laria in early infancy from a region endemic for
malaria.

CASEREPORTS

Case I

A 29 years second gravida lady was admitted one week before

her EDD with high grade fever and chills of one day duration.

She had been treated with chloroquine for malariatwo years back.

There was no abnormality on clinical examination. Blood counts
and urine tests were normal. Repeated blood smears failed to
reveal any malarial parasite. However, she responded well to a
standard course of chloroquine.

Nine days after admission, she delivered a full term male by

spontaneous vaginal delivery. On day four of life, the neonate

became lethargicr cry was week and he was not feeding. Clini-

cally, temperature was 101.6T, mild icterus was present, a two

cm hepatomegaly and 1.5 cm splenomegaly was detected. Blood

counts were normal. Peripheral blood smears demonstrated P.
vivax. Serum bilirubin was 4.0 mg/dl-, predominantly unconju-
gated.

The neonate was treated with oral chloroquine and made
prompt recovery. By the end of the first day of treatment, he

became normothermic, cry and activity improved and he started

accepting breast feeds. By the third day oftreatment, parasitemia

had cleared off and subsequent blood smears were negative at 14
and 28 days of life. Icterus, which was most probably physiologi-

cal, was throughout predominantly unconjugated; reached a

maximum of 7.5 mg/dl on day I of lie and then regressed
spontaneously.

At the last follow-up at six months age, the baby exhibited
normal growth and developmental profile. He has rcmained
asymptomatic and parasite free during this period.

Casc 2

A 23 years primigravida lady had recurrent episodes of fever
with chills and hepatosplenomegaly in the 5th, ?th and 8th month
of her pregnancy. All routine investigations were normal and
multiple blood smears on each of these occasions were negative
for malarial parasite. She was treated with chloroquine for cach
of these episodes and responded well each time.

She delivered a full term, 32fi) gm male baby by spontaneous
vaginal delivery. There was no neonatal complication and the
baby was being exclusively breast fed.

At 40 days life, the baby was noticed to have "mild cough and
cold" by the mother for which she sought medical attention three
days later. During this time the baby was feeding well and there
was no change in his cry and activity.

At admission, the baby weighted 4200 gm, was markedly
pale, normothermic and had a splenomegaly of six cm with the
liver being palpable 1.5 cm below the right costal margin. There
was no evidence oftachycardia, tachypnea or cardiac failure. The
baby's hemoglobin was 3.5 gm/dl and peripheral blood smear
revealed ring forms and trophozoites of P. vivax with evidence
of cellular hypoplasia.

The baby was treated with chloroquine suspension and two
transfusions of whole blmd (20 mUkg body weight/transfusion).

The baby improved rapidly with the hemoglobin rising to 10.3
gm/dl and the splenohepatomegaly regressing completely by the
8th day of admission. The baby was discharged on oral iron and
multivitamin supplements.

On follow-up, the baby has rcmained asymptomatic; clini-
cally there has been appropriate weight gain without any evidence
ofpallor, hepatomegaly or splenomegaly and the hemoglobin was

at 9.3 gn/dl. The baby continues to be on oral iron and multivi-

tamin supplements and regular follow-up.

DISCUSSION

Congenital malaria has been recognised from as

*Graded Specialist (Pediatrics); +Graded Specialist (Medicine); *lGraded Specialist (Pathology); INHS Dhanvantari, Oo Navy Office,
Port Blair - 744 102.
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early as a few hours after birth to upto seven weeks
after birth []. Vertical transmission of malaria is
diagnosed by demonstrating parasitemia in the neo-
nate within seven days of birth or later if there is no
possibility of postpartum mosquito-borne transmis-
sion [4]. Most evidence indicates that congenital
malaria is extremely rare despite the high prevalence
of placental infection [,5].

In children, the clinical presentation of malaria
may not be typical and this is more so in areas
endemic for the disease[6]. Clinical features of con-
genital malaria include non-specific features like
fever, irritability, feeding problems, jaundice and
hepatosplenomegaly. Unless parasites are demon-
strated in the blood, the baby may be misdiagrosed
as having Rh/ABO incompatibility or other con-
genital infections [4]. Hence, the diagnosis of this
condition requires a high index of suspicion [,4].

Complications of malaria in this age group in-
clude seizures, hypersplenism, splenic rupture, de-
hydration and obstructive jaundice. It is therefore
imperative that congenital malaria be promptly di-
agnosed and treated [,5].

In the first newborn, the mother had a past history
of malaria and in the late last trimester she again
presented with clinical features of malaria.

Though slide negative, she responded well to
chloroquine. The newborn had non-specific symp-
toms and signs and was proved to have parasitemia
on fourth day of life itself, thus qualifying for a
diagnosis of congenital malaria.

In the second patient, the mother was treated
successfully for malaria thrice during her pregnancy
despite being MP negative on slide examination. At
43 days of life, the baby was shown to harbour the
malarial parasite. A diagnosis of congenital malaria

is appropriate in this patient keeping in mind the
antenatal maternal clinical profile, demonstration of
parasitemia in the baby and severe anemia in an
otherwise hemodynamically stable infant thus indi-
cating the anemia to be gradually progressive in
nature.

Both patients responded very well to chloroquine
and have been doing well on re-assessment at fol-
low-ups.

The aim of this report is to document these rare
cases of congenital malaria as well as to highlight
the importance of early diagnosis and treatment of
these patients to avoid life+hreatening complica-
tions of this treatable disease.
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CONGENTIAL CYST OF THE SPLEEN _
A CASE REPORT

Lt Col G RAVINDRANATH, VSMi, Surg Capt RAMESH KIJMAR*I,
Surg Cdr G GIIPTA#, Dr. TANVEER A MAJEED+

KEY WORDS : Simple Congenital Cyst of the Spleen; Splenic Epideruoid

INTRODUCTION

flystic conditions of the spleen are relatively

I uncommon entities in clinical practice.
\-/When seen, two-thirds are parasitic lesions

and the remaining one-third are non-parasitic cysts
[U. Of the latter, a large number (70-8OVo) are
pseudo-cysts, following splenic trauma or cysts
which occur following Malaria, Infectious mono-
nucleosis, tuberculosis or syphilis.

The remaining207o arc congenital splenic cysts,
also called Epidermoid cysts, true dermoids or pri-
mary congenital cysts [2,3]. Congenital splenic
cysts are thus relatively rare. One such case in a l0
year old child is reported.
CASEREPORT

A l0 year old fcmale child prescnted with history of rccurrent
anacks of left upper abdominal pain. Thc pain was of moderate
intensity, dull aching in characrcr and occasionally radiating to
the left shoulder. Thcre was no aggravating or relieving factc.
There was history of two attacks of fever with chills.and rigors.
On examination - Averagely built and nourished No pallor
iicterus or lymphadenopathy. ?

l,ocal exam of abdomen showed no relevant findings. There
was no organomcgaly. Other systems - NAD

Invcstigations revcalcd - Hb - lO.7 gm%,TLC - 5,300/cmm,
DLC - Poo ks Mor EOz, Platelet count - 2,69,00/cmrl PCV
32.8%, Urine - RE/IvtE - NAD, Plain X-ray aM - NAD

USG aMomen revcaled an cchoeic arca in the splcen meas-
uring,Ox5(h33 mm with spotty calcification within thc cyst with
layering and medium amplitudc echoes and thickencd cyst wall
suggestive of hydatid cyst. However, indirect haem-agglutination
test for hydatid was negative.

She was treated with Tab Albendazole l0 mg/kg/day for six
weeks following which USG was repeated" This showed that the
cyst hadrcmainedthe same size inspite of reatment andasurgical
consultation was sought.

Keeping in view, the clinical picture and the sizc ofcys! a
curative splenectomy was planned- Using a left upper aMominal Fig. I : Post splenectomy specimen shoqirlg a large cyst.
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transverse incision, the spleen was mobiliscd and rcmoved taking
care to pack off thc peritoncal cavity to prevcnt accidental spill-
age. Interestingly, a large lymph node was found at the 3plenic
hilum.

Examination revealed spleen size l4xEx4 cms with a cyst
wall on lateral sspect measuring 6x5 cms with glistening outer
capsule with trabeculation on inner wall. Cyst cavity was filled
with 60 ml of straw coloured fluid- (Frg. l),

Microscopy rcvealed cyst wall surroundcd by normal splenic
tissue. Cyst wall was composedof flattenedorcuboidal epithelial
lining dcnudcd at most places. No evidence of fibror reaction.
Fluid revealed occasional macrophages with no echinococcal
activity. @g.2).

Lymph node revealed reactive hyperplasia with subcapsular
location ofcalcified adult filaria worm. (Fig. 3).

DISCUSSION

Congenital splenic cysts originate from in-fold-
ing of peritoneal mesothelium during splenic devel-
opment. These cysts are lined by flattened or cuboi-
dal epithelium of which lOVo are lined by squamous
epithelium. Their size may vary from small to rela-
tively large causing pressure symptoms in the form



Fig. 2 : 
-Cyst 

wall compoccd of ftatrcncO or Cuboidal epithelial
lining (Haematoxylin 

ld 
Eosin stain lfl) x).

of aMominal pain or pain referred to left shoulder.
Pressure symptorns related to compression of adja-
cent sEucture of stomach, colon occur less fre-
quently.

Physical examination may reveal a smooth mass
in left upperquadrant.In this child, the mass was too
small to be palpable. Plain X-ray may reveal spheri-
cal mass with calcification. Ultrasonography is the

Fig. 3 : Inci&ntal finding of an adult filarial worm in r Esectcd
lymph nodc.

most widely used method of diagnosis, othen being
CT Scan and Arteriography. Immuno-Histochemis-
try demonshates CEA-CA 19-9 in inner epithelial
layer implying mesothelial origin [4].

Smaller asymptomatic cysts are kept under ob-
servation with serial ultrasonography. Larger ones
are reated by splenectomy as performed in this case.
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I
A CASE OF NATAL TEETH

Surg Lt (D) SS CHOPRA*, Surg Lt Cdr V HANDE+,
Surg Lt Cdr S NARAYAN++

INTRODUCTION

Natal teeth are premature eruption of teeth or
tooth like structures that are present at birth. The
incidence is reported to be 1 in 2000-3500 new born
children [1]. Natal teeth are present at birth whereas
neonatal teeth appear in the first mouth of life [2]. A
family history of natal teeth or premature eruption
is present in I5-20Vo of affected children [3]. Usu-
ally, one or two teeth erupt early, most often the
deciduous and mandibular central incisor. The aeti-
ology of this phenomenon is unknown, although in
some instances it follows a familial pattem [4].
CASEREPORT

A 26 year old primigravida delivered a term male neonate by
lower segment Caesarean Section (LSCS). It was an elective
LSCS and the indication for surgery was pregnancy induced
hypertension. The neonate weighted 3.2 kg.

Examination ofthe neonate showed the baby to be normal in
all respects. Systemic examination did not reveal any abnormality
of cardiovascular or respiratory systems. The baby did not have
any obvious congenital anomalies or deformities.

Examination of the oral cavity revealed two well-formed

crowns of mandibular incisors. They were mobile and loosely
attached to the gingival margin. The palate was normal and there
were no eruption cysts in the oral cavity. There was apparently
no family history on the side ofeither parent of similar premature

eruption of teeth.

In view of the fact that the teeth were extremely mobile and
there was a definite thrcat of aspiration and the neonate was

having difficulty in suckling, a decision was taken to extract the
teeth. The teeth were extracted by gentle finger extraction with

topical local anaesthetic (lignocaine hydrochloride gel IP) and
was associated with minimal bleeding. The teeth had well formed
crowns, root development was incomplete. The child has been
followed up after six months - there have been no furthereruption
of teeth and an X-ray revealed features consistent with radio-
graphic frndings of a normal six month old child.

DISCUSSION

Deciduous teeth that have erupted into the oral
cavity are occasionally seen in infants at birth. These

are natal teeth in contrast to neonatal teeth which
erupt within the fint thirty days of life [4].

The aetiology of this phenomenon is unknown,
although in some instances it follows a familial
pattern. In experimental animals, the secretion of
several endocrine organs (thyroid/adrenals) may al-
ter the eruption of teeth and likewise in humans, in
some cases of adrenogenital syndrome developing
early in life, premature eruption may sometimes be
seen. Most cases defy explanation [4].

A series of 18 cases of natal and neonatal teeth
has been studied by Berman and Silverstone who
reported that these were essentially normal teeth
compatible with chronological age of development
t5t.

Attachment of gingival teeth is limited to the
gingival margin, with little root formation or bony
support. Natal teeth may be associated with cleft
palate, Piene-Robin Syndrome, Ellis von Creveld
Syndrome and other anomalies [2].

Natal teeth may result in pain, refusal to feed and
may produce maternal discomfort due to abrasion or
biting of the nipple during nursing [2]. Some teeth
may be mobile to the extent that there is danger of
displacement and possible aspiration and in these
cases removal is indicated [4]. If possible, it is
desirable to leave the tooth in situ as it is likely to
become stabilised within a short time as the other
teeth in the arch erupt [4]. It must be stressed that
decision regarding extraction must be made on an
individual basis and extraction requires careful dis-
section to prevent tearing ofthe tissue and excessive
haemonhage [2].
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BOOK REVIEW f -

ATLAS OF GYNAECOLOGIC ENDOSCOPY - Second Edition

Edited by Alan GA Gordon, B Victor Lewis & Alan H.De Cherney

Pnblished by Mosby-Wolfe, 1996, Pages 260

Hardbound, Price Rs. 4800/- ISBN 5637-5579-3

The second edition of this extremely well illusrated book is a stark contrast from the lst one published
in 1988 when Gynaecological Endoscopic Surgery was in its stages of infancy. This edition is revolutionary
because it reflects quite well the evolution of endoscopy into a field which will largely guide the futurc of
Gynaecologic Surgery.

This volume covers in depth, all significant advances in diagnostic and operative laparoscopy and
hysleroscopy of the past decade. It has approx. 600 illustrations, of which 500 are in color, which very
graphically illusEate the lucid t€xt and simple language of the authors. The book has three main sections,
one each on laparoscopy and hysteroscopy and third dealing with general issues in gynaecologic endoscopy
like anaesthesia and futurc tends.

The strength of this book lies in the profuse accurale, clearly labelled and detailed color illustrations that
are extnemely essential in the study and practice ofendoscopy. It is a book that belongs in every endoscopy
centre. The prohibitive cost makes it possible only for libraries to afford this book wherc it is a must.

SuTgLCdTAKAPUR
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Colaba, Mumbai 400 005.
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Ernest AG Zinrak JD. Carbon Monoxide Polson-
ing, N Engl J Med, 1998; 339 : 1603-16ff/

Carbon monoxide (CO) poisoning continues to
be one of the most commoil causes of morbidity in
the US, occurring mostly in winter. Major source of
CO is incomplete combustion of hydrocarbons.
Sources include motor vehicle exhaust fumes, paint
removers, methyl chloride and poorly functioning
heating systems. Irthal corrcenEations can be
achieved in 10 minutes. CO is a colourless, odour-
less and non initant gas absorbed through the lungs.
It competes with oxygen for binding to hemoglobin
with an affinity of approximately 240 times greater
than oxygen, causing shift of oxygen hemoglobin
dissociation curve to the left. Free plasma concen-
tration is essential to produce its pathogenic effect
while only carboxyhemoglobin is unable to produce
this effect. Mechanisms of injury include hypoxi4
hyperoxygenation of protein and lipid peroxidation.
CO has a harmful effect on pregnant women when
fetal concentrations of this gas exceed that in the
mother. Clinical signs and sympto.ms are non spe-
cific and include tachypnea, nausea, vomiting, sei-
zures, syncope, coma, pulmonary edema, anhyth-
mias cherry red lips, cyanosis and retinal haemor-
rhages. Necrosis of sweat glands is a characteristic
feature.

Delayed neuropsychiatic syndrome include
cognitive and penonality changes, Parkinsonisnl
dementia and psychosis. Advanced age is a risk
factor. The regions commonly involved include the
globus pallidus and deep white matter.

Fordiagnosis, a high index ofsuspicion is essen-
tial. Increased levels ofCO in the exhaled air ofthe

Anderson AIt Almgren T, et al. Survival in
treated hypertension : Follow up study after two
decades, BI\[.I 19t; 317 z l6il-171.

Treatrnent ofhypertension prolongs life and pre-
vents or delays congestive heart failure, neph-
rosclerosis and reduces the incidence ofstnoke. An-
tihypertensive Eeatment has, however, been less
effective in preventing coronary heart disease. The

Jour. Marhe Medical Society, July-Dec 1999, Vol. I, No.2

patients orin the ambient airatthe scene of exposure
can help confirm the diagnosis. hrlse oximetry
cannot distinguish carboxyhemoglobin from oxy-
hemoglobin. Thus, spectnophotometric evaluation
is mandatory. Neuropsychological screening for 30
minutes provides a baseline for assessing sub-
sequent changes in mental status. CT scan of brain
is helpful to exclude other conditions. Treatment is
by removing the patients form the source of expo-
sure. High flow oxygen preferably 100% as nonno-
baric oxygen should be administered to the patient
immediately. In patients who have been rescued
from a fire, special consideration should be given to
the respiratory status and the airway.
. Hyperbaric oxygen therapy (IIBOT) reduces the

half life of carboxyhemoglobin significantly,
thercby reducing morbidity and mortality. Coma is
an undisputed indication for IIBOT. Other indica-
tions are unconsciousness, cardiac anhythmias pre-
existing cardiac illness and those not rcsponding to
normobaric oxygen therapy.

Prevention includes public education and in-
crcasing the awareness of the dangers of carbon
monoxide. Secondary prevention aims at warning
pgople about potentially harmful CO concentration
in the environment. Proper maintenance of appli-
ances and CO detectors may help in this endeavor..

Contributedby:
Surg CdrPS TAMPI
Classified Specialist (Medicine and Pulmonology),
Dept of Medicine, INHS Asvini,
Colaba, Mumbai 400 005.

objective of this sttrdy was to comparc survival and
cause specific mortality in hypertensive men with
non hypertensive men fromthe same random popu-
lation and to study mortality and morbidity from
cardiovascular diseases in the hypertensive men in
relation to effects on cardiovascular risk factors
during 22-23 years of follow up. It was a prospec-
tive, population based, observation study. Six hun-
dred eighty six men aged,47-55 at screening were
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compared with 6810 non hypertensive men. The
hypertensive men having stopped heatment with
either o blockers, thiazide diuretics or combination
featment. Mortality, morbidity and adverse effects
were regislered at yearly examination from death
certificates. It was found that treated hypertensive
men had significantly impaired probability of total
survival as well as survival from coronary heart
disease and stroke. All cause mortality as well as
shoke mortality were very similar in hypertensive
men and normotensivO men during the first decade
but increased steadily thereafter despite continuous
blood pressure contol arhong hypertensives. Smok-
ing, signs of target organ damage and high serum
cholesterol levels but not blood pressure at scrcen-
ing were significantly related to the incidence of
coronary heart disease during follow up. Incidence

of IHD was significantly related only to serum cho-
lesterol concenhation in this study. Mortality was
almost similar in treated hypertensive (61/686,
8.9%) and hypertensive men (73216810, 10.8%). It
was thereby concluded that tneated hypertensive
men have impaired survival and increased mortality
from cardio vascular disease compared with non-hy-
pertensive men of similar age. These differences
were observed during the second decade of follow
up.

Contrtbutedby
Surg Cdr PS TAMPI
Classified Specialist (Medicine and Pulmonology),
Dept of Medicine, INHS Asvini,
Colaba, Mumbai 400 005.
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that their contents, all or in part, have not been published
and will not be published elsewhere except in an absFact
form of with the consent of the Editor. JMSS does not
accept the responsibility for statements made by the
authors. The Editorial Board has the right to introduce
such changes as may be considered necessary.

3. Authorship

Only those who have materially participated in the
preparation of the article, should be selected for author-
ship. The final typescript must be read and approved by
all the authors and a statement to that effect signed by each
author must accompany the article. If more than four
authors contribute to the article; an accompanying state-
ment must specify briefly the work done by each author.

4. Manuscripts must be neatly typed, in double space
throughout, on one side of the sheet of good quality white
bond paper of the size 28 x 22.cm with 3 cm margin on
both sides. Words should not be hyphenated at the end of
a l ine.

Three copies, including the original, of the typescript
should be submitted along with two sets of illustrations.
Authors must retain a copy of all the above material, as
the Journal tannot be held responsible for its mutilation
or loss in transit or due to any other reason.

5. The typescripts should be enclosed in a large enve-
lope, superscribed'Article for Publication', preferably not
folded and sent under registered cover to:
Editor,
Joumal of Marine Medical Society
INHS ASVINI
Colaba" Mumbai - 400 005.

6. Acknowledgement / Decision : Material received
for publication will be acknowledged immediately.

Besides being evaluated for scientific value and accu-
racy, the typescript is edited for the contents and precise-
ness as also for the style of expression and presentation.
Each article must not only highJight a new aspect of the
subject, but must also make enjoyable reading.

The article may further be reviewed by a referee.

The Editorial Board has the right to introduce such
changes as may be considered necessary. When necessary,
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one copy of the typescript, suithbly modified, will be sent
to the author for revision and resubmission.

All the material pertaining to an article, which is not
accepted, will be retumed by ordinary post.

7. Reprints : 15 reprints of each article will be sent free
of cost to the author whose name is given on the title page
for that purpose.

Extra reprints will not be supplied.

8. Author's and OC certificates as per NO 24195
must accompany the article in duplicate, as per thoro
forma given below:

Author's certificate : Certified that I have not used
any information or material from official documents
graded, restricted and above or any classified information
obtained in my official capacity.

I have checked the article for grammar and spellings.

hincipal Author

Certificate from OC

Certified that I have no objection to the publication of
the article entitled

written

oc
THE VANCOWERSTYLE

In keeping with the current trends in Medical Journal-
ism and for the sake ofensuring international uniformity
the "Vancouver Style" of publication is to be followed.
Detailed information regarding the pattern to be followed
for articles is given below. Contributors are earnestly
requested to note and strictly follow them.

Classilication and Length of Articles

I. ORIGINALARTICLES
The subject should decide the length of the article.

However, the text should not exceed eight typed pages
(double space) or about 4,000 words, excluding title page
abstract page, references, tables and legends. The number
oftables, illusrations and references should be kept to the
minimum.

2. CASEREPORTS
Case reports are accepted dnly if they describe inter-

esting facets of a particular disease, an unusuaUrare entity
or finding. As a rule, Case Reports are given low priority.

The text should not exceed 1500 words. There is no
need to give a comprehensive review of literature.

3. REVIEW ARTICLES

Review articles are accepted only by invitation.
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4. MISCELLANEOUS ARTICLES
Technical notes, letters to the Editor, brief notes, etc.

will be accepted only on their merit.

The Editorial Board may reduce the number of tables,
references and illusrations.

The Typescript

The typescript comprises: a) Title page, b) Absfract
and key words, c) Text, d) References, e) Tables and f)
Legends. All these must stara on separate pages andinthe
above order.

a) Title page gives the title of the article, full names of
the author(s), affiliations of authors, place of work, and
name and address of the author for correspondence and
request for reprins. Give respective PIN.

Ideally, the title should be of about 60 characters. It
should have no abbreviations. Give full first names of the
authors, middle initials and last name(s). No degreg will
be printed. Names of all the authors must be typed one
below the other with proper footnote marks after the name.

Other items, viz. affiliations (with conesponding foot-
note marks at the beginning), name and address ofauthors
for correspondence and request for reprints, should be
typed as footnotes. The following marks are available, and
should be used in the same order,

*,+,#,**,++,##

b) Abstract (p. 2) should be typed on a separate sheet.

It is a synopsis of the main article and gives an oppor-
tunity to the author to induce the reader to go through the
article in its original form. In about 200 words, (l(X) for
case reports), divided into a few sentences, it must give
briefly the history and nature of the disease / subjects; the
methods, results, diagnosis and conclusion, giving facts
and not description.

Speculative surmises, and references to other works on
the subject should not figure in the absract.

Remember - An absract is mini-article.

Key words : Not more than five important words
which will help the indexer.

The text

The text should be divided into sections, e.g. infroduc-
tion, materiaVsubject/patients and methods, results, and
discussion. Each should have its individualiW and must
not be mixed with others.

References

Responsibility of accuracy of the references lies en-
tirely with the authors, It must be ensured that the names
of the authors cited are correctly typed both in the text and
in the Reference list.

References should be listed in the order in which they
are cited in the text, and not in the alphabetical order of
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the author's name.T'hey should be indicated in the text S
arabic numerals enclosed in square brackets (e.g. [2]), on
the line of the text and no as superior numbers.

Ensure that all the references cited in the text are
included in the list and vice versa- Underline the name of
booVjournal in the list of references.

The following examples will amply serve to guide in
presenting the various kinds of references.

Journals
Standard Joumal Article (List all authors when six or

less; when seven or more, give only fust three and add er
aD.

One-word names of Journals should be given in full,
e.g. Cancer, Gashoenterology, Surgery.

For correct abbreviations ofJournals refer to the latest
Index Medicus.

Names of Journal not indexed must be given in full.
No full point in abbreviations of the Journal's name

(e.g.NEnglJMed).
l. You CY, LeB KY, Chey RY, Menguy R. Electrogas-

tographic study ofpatients with unexplained nausea,
bloating and vomiting. Gastroenterology 1980;79 :
3 l  l -14.

2. Corporate Author.
The Royal Marsden Hospital Bone-Marrow Trans-
plantation Team. Failure of syngeneric bone-marrow
graft without preconditioning in post-hepatitis mar-
row aplasia. lnncet L977 ;2 : 24244.

3. No Author Given
Anonymous. Coffee drinking and cancer ofthe pan-
creas (Editorial). Br Med J 1981; 283 : 628.

4. Journal Supplement
Mastri AR. Neuropathy of diabetic neurogenic blad-
der. Ann Intem Med 1980; 92 (2Pt2\: 316-18.
Frumin AM, Nussbaum J, Esposito M. Functional
asplenia : demonsfiation of splenic activity by bone
marrow scan (Abstract). Blood 1979;54 (Suppl l) :
20a.

5. Journal Paginated by Issue
Seaman WH. The case of the pancreatic pseudocyst.
Hosp Pract l98l; 16 (Sep) : 24-5.

Books and other Monograph

6. Personal Author(s)
Eisen HN. Immunology : an introduction to molecu-
lar and cellular principles of the immune response.
5th ed., New York: Harper and Row. 1974;406.

7. Editor, Complier, Chairman as Author
Dausset J, Colombani J, eds. Histocompatibility test-
ing 1971. Copenhagen Munksgaard. 1973; l2-8.
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! 8. Chapter in a book
Weinstein L, Swartz MN. Pathogenic properties of
invading microorganisms. In L Sodeman WA Jr,
Sodeman WA, eds. Paihologic physiology mecha-
nisms of disease. Philadelphia WB Saunders. l9?4;
457-72.

9. Published hoceedings Paper
Dupont B. Bone m.urow transplantation in severe
combined imftunodeficiency with an unrelated
MLC compatible donor. In: White HI, Smith R, eds.
Proceedings of the third annual meeting of the Inter-
national Society for Experimental hematology.
Houston : International Society for Experimental
Hematology. 1974;M-6.

10. Monograph in a Series
Hunnighake GW, Gadek JE, Szapiel SV, et a/. The
human alveolar marcophage. In : Harris CC, ed.
Cultured human cells and tissues in biomedical re-
search. New York: Academic Press. 1980; 54-56.
(Stoner GD, ed. Methods and perspective in cell
biology; vol l).

I l. Agency Publication
Ranofsky AL. Surgical operations in shortstay hos-
pitals: United Stated - 1975. Hyattsville, Maryland :
National Centre for Health Statistics, 1978; DHEW
publication no (PHS) 78 1785, (Vital and health
statistics: series l3: no. 34).

Other Articles

12. Dissertation or thesis
Cairns RB. Infrared spechoscopic studies of solid
oxygen (Dissertation). Berkeley, California: 1965;
156.

13. Newspaper Article
Shaffer RA. Advances in chemistry are starting to
unlock mysteries of the brain: Discoveries could help
cure alcoholism and insomnia, explain mental ill-
ness. How the messengers work. Wall Sueet Journal.
Aug. 1977; 12: I (vol. l), l0(vol. l).

14. Magazine Article
Roueche B. Annals of medicine: the Santa Claus
culture. The New Yorker l97l; Sep 4 : 66-81.

Please note that
L The initials have no periods;
2. The year follows the periodicaVpublisher's name (in

case ofBooks[
3. Editorial, Abstract, etc. appearin parenthesis;
4. Both beginning and ending pages are given.
Ifthe reference is ofonly one page, underline the page

number (see 3 above).

Tables (follow references)

Tables may be typed in between text matter, preferably
after on near about the paragraph in which the table
number is mentioned. They should be serially numbered
in arabic numerals (Table I, Table 2) and a short title
should specify the contents.

Horizontal lines in the <MDBO>bodyclr4pyl4t ot"
the table, except between a column heading and is sub-
headings, should be avoided. Similarly, the vertical lines
separating the columns should be totally omitted.

Legends (follow tables)

legends should be brief (rarely exceeding 40 words),
but must explain the salient features of the illustration.

Illustrations

Illustrations should be presented only if they depict
something new or unusual. They should be serially num-
bered in the order of their mention in the text, irrespective
of their nature, viz. photograph, drawing or chart, using
only the word Figure and not diagram, graph, etc.

Figures should be numbered to correspond to the case
numbers, e.g. Fig. lA, Fig. lB, Fig.2A, Fig. 2B, etc.

Illusrations are of the following kinds:

1. Photograph, 2. transparency, 3. diagram or line
drawing, and 4. Chart.

l. Photographs: Unmounted glossy prins - not matfin-
ish - of excellent clarity should be selected. Their size
ideally should be 13 x 18 cm (5" x 7").

Do not write anything on the photograph, either on the
back or on the front.

Do not mount the photographs.

Do not use pins, staples or even paper clips to put the
photographs together. Enclose the photos in thin cards, so
that they do not get mutilated.

Avoid identifiable photographs, unless you have ob-
tained the patient's permission to reproduce them.

2. Transparencies and coloured photographs are not
accepted.

3. Diagrams should be drawn on thin, white, smooth
or glazed card in Indian black ink, and not in any other
colour.

4. Charts should be drawn in the same way as diagrams.

Type a label indicating on the top 0 principal author
name, short title of the article and the figure number, and
paste it on the back of the illustration.

Units

Use metric measurements, cm, g, kg, ml (not cc). No
periods, no plural form (e.g. 30 cm,48 kg, 15 ml etc.).
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Use radiograph, radiographic and radiographical not
X-ray, skiagram, roentgenogram, roentgenogruphic and
roentgenologic

Man/woman instead of male/female patient etc. Patient
instead of case.

'Significant' should be reserved for use in statistical
sense,

Spellings

British spellings arc preferred to American spellings.
(e.g. colour, tumour and not colour, tumour).

In words with diphthongs (ae, oe) retain only e and
delete o, (e.g. etiology (aetiology), hemo.(haemo), cecum
(caecum); esophagus (oseo-phagus) etc.

Avoid

Names, initials, hospital numbers of the patiens, and
dates.

Small articles on single individual aspect of the sub-
ject, when one larger article, discussing all the aspects
would carry morc weight.

Unfamiliar abbreviations, medical jargon and passive
voice.

Repetition of material in resultVobservations and dis-
cussion, in tables and text, and in text and legends.

Suggestion on writing an article

Write your manuscript (first rough version), improve
upon it and at this stage decide on the references, tables
and figures (second rough version). Keep it aside for 2-3
weeks. Write on separate shees any improvements in
language, presentation, etc., or removal, replacement ofa
para or two. Write the third version which will now be in
a presentable shape, get it read by a colleague or a special-
ist in another field. Implement their suggestions if you
approve of them. And get set for typing the final version
for submission to the Editor.

For more details, please refer to the following:
l. lntemational Committee of Medical Journal Editors.

Uniform requiremens for manuscripts submitted to
biomedical joumals. Ann Intern Med 1988; lO8 :
258-65.

2. Lrntle Brain C. Information for authors. J Ca n Assoc
Radiol 1988:39 (June) : 157-59.

3. Anonymous. Information for readen and authors.
Ann Intem Med 1989; I l0 : 14 - l-7.
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