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Message from the Chief Editor
Naval Medicine – Challenges & Evolving Paradigms

Medical Science, in its evolved form transcends the realm of art. Commercial considerations in a material world
often degrade this glorious vocation to an avaricious enterprise. Quality medical care in India is priced well above the
reach of an average Indian. Health facilities available to much of our populace are sparse, substandard and paradoxically
exploitative. The Armed Forces Personnel in general and Naval combatants in particular are afforded relative
insulation from the commercial machinations of corporate medicine.

At the Navy’s tertiary care centre, we, of INHS Asvini provide contemporary, state-of-the-art medical care for
our clientele.  Quantum evolutions in punch, power and precision of our battle platforms have transformed the Navy
into a formidable force. Keeping pace with evolving paradigms in medicine has ensured that Asvini stands tall in the
stature and skills amidst the best hospitals of Mumbai.

The primary role of the Naval Medical Services is to provide sequential and appropriate care for our combatants.
Asvini functions as a depot of training and as a crucible of experience and competence; guiding primary medical care
and providing secondary and tertiary levels of treatment to those who merit it. Optimal Casualty management would
involve a seamless transfer of the incapacitated, after stabilisation, to the heart of our tertiary care centre. Synchronised
synergy between the seasoned sub specialists at Asvini and the ebullient, yet inexperienced medical units onboard
needs to be nurtured. No amount of simulation and drills can substitute for clinical experience. Asvini should and does
provide inspiration and experience to help our young medical colleagues hone their skills.

Competent, trusted and compassionate care of families of combatants is critical. The families of our troops
families reflect the rich diversity of our nation’s ethos. We, at Asvini have to cater for cultural prejudices and beliefs
while practicing cutting edge clinical Medicine.

The care of our growing pool of war veterans poses increasing logistic challenges to our military hospitals.
Creation of Veteran’s Hospitals and evolving sustainable insurance schemes is imperative and expedient.

Today, we are limited in our capability to provide rehabilitative social reintegration options to those disabled by war
or by accidents. In our country where facilities for the disabled are confined to international airports and five star
hotels, we should walk the extra mile to assist our disabled veterans.

In conclusion, let me submit that INHS Asvini has stayed contemporarily competent, despite constraints. The
Journal of Marine Medicine published from this hospital is a forum to project, discuss your work and air your views.
I hope that in the editions to come, it will become ever more representative and interactively inspirational and
inclusive for all Medical Dental and Nursing Officers.

Surg R Adm Nirmala Kannan NM, VSM
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Protection against Radiation Hazards
Kirti Tyagi*, Deboleena Mukherjee*, Col MJ Jacob**, Surg Cdr Hari Mukundan***

Abstract
Radiation protection is an integral component of the working infrastructure of any department dealing with radiation.
The main principles of radiation protection are to provide adequate protection from undue exposure of radiation to
personnel directly or indirectly involved with radiation, without unduly limiting the benefits of radiation exposure.
Key Word : Radiation protection.

one undergoes.
Nuclear Power: Nuclear power reactors use

uranium as fuel, which is radioactive. Nuclear power
plant operations are tightly controlled, making nuclear
energy responsible for only a very small part of the
public’s overall exposure to radiation.

Industrial and Commercial Uses of Radiation:
Industries use radiation in a variety of ways. For
example, industrial radiography uses X-rays to check
for weak points in metal parts and welds before products
are sold. Other examples of the use of radiation in
industry include blood and food irradiators, devices to
test the density of highway and construction materials,
research reactors, and security screening at airports and
shipping ports.

History
Significant Discoveries: Wilhelm Conrad Roentgen

discovered the basic properties of X-rays and ionizing
radiation and the possibility of using radiation in medicine
and in 1896; Henri Becquerel announced the discovery
of radioactivity to the Academy of Sciences in Paris.
But, these discoveries did not come without a price.
Scientists learned that radiation was not only a source
of energy and medicine; it could also be a potential threat
to human health if not handled properly. Meeting the
Need for Radiation Protection: By 1915, the British
Roentgen Society had adopted a resolution to protect
people from overexposure to X-rays. This was probably
the first organized effort at Radiation Protection. By
1922; American organizations had adopted the British
protection rules. Awareness and education grew, and
throughout the 1920s and 30s, more guidelines were
developed and various organizations were formed to
address radiation protection in the United States and
overseas.

Introduction

Radiation is energy which travels from its source in
the form of energy waves or energized particles.

There are two kinds of radiation,
a) ionizing radiation
b) Non-ionizing radiation (including radio waves,

microwaves and visible light).
Natural Radiation Sources

Radon: Radon is the leading source of natural
radiation exposure and the second leading cause of lung
cancer.

Cosmic (Space) Radiation: Outer space is full of
various types of radiation, such as heavily charged
particles and gamma rays. The earth’s atmosphere
absorbs most of the radiation out.

Man Made Radiation Exposure
Medical Radiation Exposure: Radiation is used in

medicine in two ways: to diagnose disease or injury;
and to kill cancerous cells. For some diseases, diagnostic
information can be obtained using gamma rays emitted
by radioactive materials introduced into the patient by
injection, or by swallowing or by inhalation. This
technique is called nuclear medicine. Cancerous
conditions may be treated through radiotherapy, in
which beams of high energy X-rays or gamma rays from
cobalt-60 or similar sources are used. Radioactive
substances, either as small amounts of solid material
temporarily inserted into tissues or as radioactive
solutions, can also be used in treating diseases, delivering
high but localised radiation doses.

Medical uses of radiation are by far the largest source
of man-made exposure of the public. An individual
exposure from medical sources varies considerably
depending on the number and types of procedures that
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Radiation Protection, sometimes known as
radiological protection, is the protection of people and
the environment from the harmful effects of ionizing
radiation, which includes both particle radiation and high
energy electromagnetic radiation.

Radiation protection can be divided into:
i) Occupational radiation protection- protection of

workers dealing with ionizing radiation sources
ii) Medical radiation protection- protection of

patients undergoing diagnostic and therapeutic
procedures involving radiation

iii) Public radiation protection- protection of
individual members of the public

The three basic ways of controlling exposure to
harmful radiation are: 1) limiting the time spent near a
source of radiation, 2) increasing the distance away
from the source, 3) and using shielding to stop or reduce
the level of radiation. Radiation exposure can be
managed by a combination of these factors:
A) Time: The amount of radiation exposure increases

and decreases with the time people spend near the
source of radiation.

B) Distance: The inverse square law, which states
that as the radiation travels out from the source, the
dosage decreases inversely with the square of the
distance.
Inverse Square Law:    I1/ I2 = D2

2/ D1
2

C) Shielding: Radiation is attenuated by different
materials. Shielding of radiation makes use of this
radiation attenuating property of different materials.
The amount of shielding required to protect against
different kinds of radiation depends on how much
energy they have.

The dose limits and the principle of as low as
reasonably achievable (ALARA) should ensure that
risks to work, are maintained indistinguishable from risks
from background radiation. No level of radiation
exposure is free of some associated risk. In most
countries a national regulatory authority works towards
ensuring a secure radiation environment in society by
setting requirements that are also based on the
international recommendations for ionizing radiation. The
Regulatory bodies lay down norms for protection against
radiation and also recommend the dose limits for radiation
workers and the general public. The ICRP or the
International Commission for radiation protection is the
international regulatory body. Each country has its
national counterpart of the ICRP and in India it is the
Atomic Energy Regulatory Board (AERB) situated in
Mumbai.

Objectives of Radiation Protection
The ICRP in 1991 stated that “the overall objective

of radiation protection is to provide an appropriate
standard of protection for man without unduly limiting
the beneficial practices giving rise to radiation exposure”.
Furthermore, the ICRP suggested that “current
standards of protection are meant to prevent occurrence
of deterministic effects by keeping doses below relevant

Occupational Dose Limits as per ICRP 60

Application Dose Limit
Occupational Public

Whole Body: 20 mSv per year, averaged over defined 1 mSv in a year averaged over 5 years
(effective dose) period of 5 years, with no more than

50mSv+ in a single year
Parts of the body:
(equivalent dose)
Lens of the eye 150 mSv per year 15 mSv in a year
Skin* 500 mSv –,,- 50 mSv in a year
Hands and feet** 500 mSv -,,- —
Equivalent dose to the surface of 2 mSv after declaration of
the abdomen of pregnant women pregnancy upto the term
+30 mSv only as per AERB, India directive
*Averaged over areas of no more than any 1 cm2 regardless of the area exposed. The nominal depth is 7.0 mg cm-2

**Averaged over areas of the skin not exceeding about 100 cm2

Fig. 1 :
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thresholds and ensure that all reasonable steps are taken
to reduce induction of stochastic effects”.

Role of AERB (India): AERB, India recommends
and lays down guidelines regarding the specifications of
medical radiation generating equipment, for the room
layout of installation, regarding the work practices in X-
ray department, radiotherapy department & nuclear
medicine centres, the protective devices and also the
responsibilities of the radiation personnel, employer and
Radiation Safety Officer (RSO). AERB is the authority
in India which exercises a regulatory control on the
approval of new models of radiation generating
equipment and the layout of any new proposed
installation using radiation generating equipments. It also
is the regulatory authority for registration and
commissioning of new X-ray equipment, inspection and
decommissioning of X-ray installation, certification of a
RSO and of service engineers and also for imposing
penalties on any person contravening these rules.

Radiation Detection and Monitoring
Radiation cannot be perceived by human senses.

There are various types of instruments used for its
detection e.g. Ionisation chamber counters, Proportional
counters, Geiger-Müller counters, Solid and Liquid
Scintillation Detectors. Monitoring instruments:
Radiation monitoring devices are used to detect
radioactivity in an environment or to record cumulative
dose rates received by radiation workers. Monitoring
is of two types:  Personnel monitoring and Area
monitoring. Pocket dosimeters, film badges, and
personal thermoluminescent dosimeters are all used to
measure personal dose. They are based on effects of
accumulated irradiation in the material inside the
instrument. Changes in the detector’s material can be
stored for later reading of the results.
Thermoluminescent dosimeters (TLD) are used for
measuring dose received by people working with
radiation. Area zone monitors and survey meters are
used for area monitoring.

Radiation Symbols: The “tri-foil” is the international
symbol for radiation. The symbol can be magenta or
black, on a yellow background. This sign is posted where
radioactive materials are handled, or where radiation-

producing equipment is used. This sign is used as a
warning to protect people from being exposed to
radioactivity.

United Nations Symbol - In 2007, the United
Nations introduced a new symbol to help reduce
accidental exposure to large radioactive sources. The
new icon is aimed at alerting anyone, anywhere to the
potential dangers of being close to a large source of
ionizing radiation. The new symbol will not be visible
under normal use, but only if someone attempts to
disassemble a device that it is a source of dangerous
radiation. It will not be located on building access doors,
transportation packages or containers.

Conclusion
Radiation protection is an integral component of the

working infrastructure of any department dealing with
radiation. The main principles of radiation protection are
to provide adequate protection from undue exposure of
radiation to personnel directly or indirectly involved with
radiation, without unduly limiting the benefits of radiation
exposure. The components of radiation protection include
justification of the procedure involving the radiation
exposure, use of minimum radiation exposure compatible
with the procedure which provides adequate diagnostic
information, shielding of the personnel and patient from
unwanted radiation exposures and monitoring of radiation
exposure to the occupational workers and the working
environment.

Fig. 2 :

Fig. 3 :

Fig. 4 :
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Assessment of Fatigue Risk among Naval Aircrew during
Carrier Borne Fighter Operations: A Pilot Study
Surg Cdr SS Mohapatra*, Surg Cdr P Promod**, Surg Cdr Anand N***, Lt Col Chitra Banerjee#

Abstract
Fatigue avoidance scheduling tool (FAST) was employed as an indicator of fatigue prone work rest schedule. Fatigue
risk among naval fighter pilots during air borne operations was assessed; work sleep and flying patterns showed
significant association among variables.
Key Words : Fatigue risk, Carrier borne fighter operations.

Introduction

A pilot study was undertaken to assess the fatigue
risk among the naval fighter pilots during a carrier

borne air operations by employing Fatigue Avoidance
Scheduling Tool (FAST) as an indicator of fatigue prone
work rest schedule. Pilots from Sea Harrier squadron
with a medical category A1G1 were included in the study.
The mean age and the flying experience of the group
(n=10) were 31.8 ± 3.8 years and 872.6 ± 268 hours
respectively.

Materials and Method
The input regarding the duty time, rest/sleep time along

with the time of beginning and completion of flying task
was collected from the aircrew on during the pre-flight
medical inspection and the data was fed into FAST
software developed by “Fatigue Science, Honolulu,
USA”. Duty time (n=109), sleep events (n=120) along
with the critical events (n=122) in form of take-off and
landing were analysed by FAST analysis tool in order to
identify the “Fatigue Factors” associated with the Work-
Rest schedule that the pilot is following.

Results
A. Work Pattern. In a total of 109 duty periods 41249

min (687 hrs 28 min) of duty time was put up by 10
fighter pilots over a period of 7 days. As fatigue
prevention measure the maximum duty time for individual
pilot is laid down by INAP-II as 8 hours (480 min).
Present study indicated that 9 out of 10 pilots had
followed a work pattern when the duty time has
exceeded 480 min/day. The number of such day has
varied from a minimum of 4 (57.1%) to maximum of 7
(87.5%) days with an average of 71.6% as the

frequency of such occurrence in the group. The
analyzing tool which was based on SAFTE (Sleep,
Activity, Fatigue, and Task Effectiveness) model by has
also indicated that of 41249 min, 13559 min (27.5%) of
duty time was “Fatigue Prone Period” when the
performance effectiveness was below 90%.

In order to identify the possible fatigue factors for
this physiological aberration further analysis of sleep and
sleep associated factors were carried out.

B. Sleep Pattern. In a total of 120 sleep events 36620
min (approx 610 hrs) of night sleep and 4812 min (approx
80 hrs) of Nap were taken up by these pilots over the
same period of 7 days. As a fatigue prevention measure
the minimum night sleep/rest time in the last 24 hours
prior to commencing flying duty for individual pilot is
being laid down by INAP-II as 8 hours (480 min).
Present study indicated that 7 out of 10 pilots had sleep
pattern when the night sleep/rest is less than 480 min/
night. In the study group, the number of such night has
varied from a minimum of 2 (28.5%) to maximum of 6
(75%) night. Similarly, the average sleep per night of
individual pilot has a shown a variation from a minimum
duration of 434 min (7 hr 12 min) to 524 min (8 hr 44
min). The FAST analyzing tool was employed to identify
the relationship between the degradation of effectiveness
on a day due to quantitative sleep loss in the previous
night.

All 22 sleep events with quantitative sleep loss in form
of night sleep has resulted degradation of performance
on the following day and it was positively correlated
(Pearson Correlation test). It was also found that there
is a marginal improvement of effectiveness after having
a day-time Nap and it was positively correlated (Pearson
Correlation test).
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C. Flying. Similarly a total of 9395 min (156 hrs 34
min) was flown  by these fighter pilots (n=10) over a
period of 7 days completing 61 sorties which included
122 critical events (take-off and landing). As fatigue
prevention measure the maximum sortie permitted in a
day as laid down by squadron SOP of sea harrier is 3.
Present study indicated that all 10 pilots had adhered to

the guideline. But on FAST analysis it was found that
out of 9395 min of flying time 1037 min (11%) was flown
during a fatigue prone period during which the predicted
performance effectiveness was below 90%. Present
study indicated that 9 out of 10 pilots had flown such
sortie with a frequency of 10-20% (n=1), 20-30% (n=6)
and >50% (n=2). In an odd ratio analysis a strong (R=2.3)
association between the occurrence of fatigue prone
period and the history of recent sleep which is less than
480 min was found. Whereas such associations with
other fatigue factors like “Chronic Sleep Debt >480 min”,
“Hours Awake >17 hrs” and “Out of Phase flying” was
not found.

Discussion
In Navy, especially in a ship-borne flying the aircrew

routinely have to contend with long work periods,
unpredictable schedules, non-standard duty hours and
therefore suffer from operational fatigue. With no sound
sleep opportunities for hours due to onboard conditions
in ship like heat, high humidity, smoke, vibration,

Fig. 2 : No. of days with ‘Duty Time’ > 480 min.

Fig. 3 : Effective and reduced effectiveness ‘Duty Period’.

Fig. 4 : No. of nights with ‘Sleep Time’ < 480.

Fig. 5 : Average Sleep loss vs Predicted Performance.

Fig. 6 : No. of sorties flown when ‘Recent Sleep’ <480 min.

Fig. 7 : No. of Fatigue free and fatigue prone sorties.

Fig. 1 : A Computerized Work/Rest Scheduling Tool (FAST).
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machinery noise and frequent announcements, the
embarked aircrew often suffer from fatigue. The
problem of fatigue must be proactively confronted to
ensure maximum safety and efficiency. INAP-II
provides a broad guidelines for aircrew to ensure a
fatigue free flying operations. For individual pilot
maximum duty time laid down by INAP-II is 8 hours
(480 min). Similarly, minimum sleep/rest time for
individual aircrew prior to undertaking flying duty is 8
hours (480 min). However, there is no tool or device
available to monitor the work/rest schedules followed
by aircrew. The tool (FAST) employed in this study was
capable of predicting about the level of performance
effectiveness that can be expected with a specific work/
rest schedule. This predictions are based on an
underlying model called “SAFTE” (Sleep, Activity,
Fatigue and Task Effectiveness) model developed  by
Dr Steven Hursh. This model contains circadian process,
circadian sleep propensity process, sleep fragmentation
process, and phase adjusting feature for time zone
changes. The patented SAFTE model has received
a broad spectrum scientific review and the US
department of Defence (DOD) considers it the most
complete, accurate, and operationally practical model
currently available to aid operator scheduling. FAST is
a computer application derived from the SAFTE model,
which permits the processing of individual
schedules. The FAST software has been specifically
designed for applications in industrial settings and
transportation, e.g., aviation and rail. FAST is an integral
tool used by US Navy and US Air Force to evaluate
schedules and plan optimal napping and recovery sleep
strategies for the aircrew involved during extended air
operations. This study was an attempt to assess the
employability of a computerized work/rest schedule tool
to identify the work/rest pattern of aircrew during a
carrier borne fighter operations.

Conclusions
Naval fighter pilots during a carrier borne flying

operation tend to put up extended duty time (>480 min
in a day). The average occurrence of such days is
71.6%. It can also be concluded that quantitative sleep
loss in form of night sleep may degrade the predicted
performance leading to a fatigue prone duty period on

the following day and the degree of this degradation is
positively correlated with the amount of night sleep loss.
Conversely day time nap may improve the predicted
performance and if practiced judiciously it may help in
recovering the fatigue related degraded effectiveness.
Similarly the study also concluded that the fighter pilot
are regularly involved with flying when the predicted
effectiveness is below 90% but none of them  has flown
at or below the threshold level which was  fixed at 75%.
In the present study an association between the
occurrence of fatigue prone period and the history of
recent sleep of less than 480 min was found. Whereas
such associations with other fatigue factors like “Chronic
Sleep Debt >480 min”, “Hours Awake >17 hrs” and
“Out of Phase Time > 3 hrs” was not found.
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Introduction

Nuclear medicine is boon of technological
advancement which uses safe, painless, and cost-

effective techniques to image the body and treat disease.
It involves application of radioactive substances in very
tiny amount to human body by injection, ingestion or
inhalation. A chemical compound labeled (mixed in a
specific manner) with radioactive material (called
radiopharmaceuticals or tracer), once administered into
the human bodies, has inherent property to target and
localize in specific organs or cellular receptors, mimics
certain body physiological mechanism. This can be
detected by special types of cameras known as gamma
camera that work with computers to provide precise
pictures about the area of interest.

Risk: Since Nuclear Medicine uses radioactivity or
radiation to diagnose, treat and palliate the disease, there
is a small amount of risk involved in these procedures.
As per ALARA (As Low As Reasonably Achievable)
principle, exposure of any individual to potential risk,
however low, should be minimized if it can be readily
avoided or is not accompanied by some benefit.

There are two types of effects of radiation: a) Early
or deterministic effects and b) late or stochastic Effects

Early effects have a threshold dose, above which it
will be seen, whereas late effects have no dose limits.
Early effects can occur only after relatively high dose
levels, usually in the order of 100 rem* (1 Sievert).
Radiation doses associated with diagnostic Nuclear
Medicine is maximum if the order of 0.1 to 30 mSv.
Therefore, the risk of deterministic effects attributed to

the exposures likely to be encountered in diagnostic
nuclear medicine procedures is insignificant [1].

Late effects happen only to a certain percentage of
individuals in a group that is exposed to a given hazard.
The principal cause of concern about Nuclear Medicine
scans is carcinoma. After a careful review of the
evidence for radiation effects from the radiation doses
associated with diagnostic nuclear medicine, there
appears to be little reason for apprehension about late
effects [2].

Probability of causing carcinoma by Nuclear
Medicine scans: 0.005% per mSv of effective dose
or in other words, if 1mSv dose given, 5 in 1,00,000
people may be affected with Carcinoma, which is again
a probability.

Every day, we live with all types of risk; this could be
from travelling by road, rail or air, smoking a cigarette
or using an electrical appliance. As per report of Road
accident in India 2009, there is a 1 in 10,000 chance of
dying from a road traffic accident and this is considered
very rare. As per statistical data the probability of other
types of risks such as death by natural risk of cancer,
smoking  cigarette, road accidents, violence, natural death
at age of 40 years is far more than a low dose of radiation
associated with nuclear Medicine.

As far as radioactivity and radiation is concerned, all
food materials contain radioactivity. Radioactivity
present in milk is about 3 times that in beer. A person
who does not want any radioactivity in his food may not
know that in his body about 15 million atoms of
potassium-40 disintegrate every hour. Nearly, one-lakh
cosmic ray neutrons and 4 lakhs secondary cosmic ray
particles traverse his body every hour. In his lung 30,000
atoms of radon, polonium, bismuth and lead disintegrate
every hour. Thus his body is irradiated with a shower of
beta particles, alpha particles, neutrons and gamma rays
continuously throughout his lifetime [3].

Radiation : Risk Versus Benefit in Nuclear Medicine
Dibya Prakash, LMA#

Abstract
Radiation has an inherent risk. It has beneficial effects such as ability to ionize,  excite molecules and kill undesired
body tissues. When it is used for imaging as well as therapeutic purpose. When risk and benefits are compared side
by side, benefits far outweigh the possible risks.
Key Words : Radiation, Possible risk, Benefit, Nuclear Medicine.

* Rem (Roentigen equivalent to Men) and Sievert are units of
Equivalent dose, which is defined as Energy deposited per unit
mass of any material by a particular type of radiation. 1Sv=100
Rem
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There is even a risk from radiation depending on where
we live. Naturally-occurring background radiation is the
main source of exposure for most people. Levels
typically range from about 1.5 to 3.5 milli Sievert(mSv)
per year but can be more than 50 mSv/yr. The highest
known level of background radiation affecting a
substantial population is in Kerala and Southern States
in India where some 140,000 people receive doses which
average over 15 mSv per year from gamma radiation in
addition to a similar dose from radon. Natural radiation
contributes about 88% of the annual dose to the
population and medical procedures most of the remaining
12%. Natural and most artificial radiations are not
different in kind or effect. Lifetime doses from natural
radiation range up to several thousand mSv. However,
there is no evidence of increased cancers or other health
problems arising from these high natural levels [4].

Over the past decades, some pioneer scientists
reported that low-dose ionizing radiation often has a
beneficial or hormetic effect. That is, low-level ionizing
radiation may be essential trace energy for life, analogous
to essential trace elements. It has been even suggested
that about one third of all cancer deaths are preventable
by increasing our low dose radiation [5].

Fig. 1 explains the level of radiation received from
Nuclear medicine scan, Computed Tomography (CT)
scan and range of natural background versus lifetime
additional risk of developing cancer per examination.

Benefits: Nuclear medicine imaging procedures
often identify abnormalities very early in the progress
of a disease—long before many medical problems are
apparent with other diagnostic tests. Nuclear medicine
offers procedures that are useful in many specialties
such as neonatology, paediatrics, cardiology, psychiatry,
surgery, orthopaedics, nephrology, urology, oncology,
endocrinology, respiratory medicine, neurology,
gastroenterology and several others. It is used to

diagnose the disease, determine the line of treatment,
evaluate the efficacy of treatment, design and see the
effects of medicine at molecular level. Nuclear medicine
is useful for:
Cancer

In staging cancer by determining the presence or
spread of cancer in various parts of the body.
In localisation of sentinel lymph nodes before surgery
in patients with breast cancer or skin and soft tissue
tumors.
In planning treatment.
In evaluation of response to therapy.
In detection of recurrence of cancer.
In detection of rare tumors of the pancreas and
adrenal glands.

Renal System
In analysis of native and transplant kidney function
In detection of urinary tract obstruction
In evaluation for hypertension related to the kidney
arteries
In evaluation of kidneys for infection versus scar
In detection and follow-up of urinary reflux in
pediatric patients
In evaluation and follow-up of urinary reflux in
pediatric patients

Cardiac System
In visualisation of heart blood flow and function
(myocardial perfusion study)
In detection of coronary artery disease and the
extent of coronary stenosis
In assessment of damage to the heart following a
heart attack
In evaluation of  treatment options such as bypass
heart surgery and angioplasty
In evaluation of the results of revascularization
procedures
In detection of heart transplant rejection
In evaluation of heart function before and after
chemotherapy (multigated acquisition or MUGA)

Pulmonary System
In lung scan for respiratory and blood flow problems
In assessment of  differential lung function for lung
reduction or transplant surgery
In detection of  lung transplant rejection

Skeletal System
In evaluation of bones for fractures, infection and

Fig. 1 : Radiation received in nuclear medicine vs CT and natural
backgraound.
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arthritis
In evaluation for metastatic bone disease
In evaluation for painful prosthetic joints
In evaluation of bone tumors
In identification of sites for biopsy

Brain
To investigate abnormalities in the brain, such as
seizures, memory loss and abnormalities in blood
flow
To detect the early onset of neurological disorders
such as Alzheimer disease
To plan surgery and localize seizure foci
In evaluation for abnormalities in a chemical in the
brain involved in controlling movement in patients
with suspected Parkinson’s disease
In evaluation of brain tumor recurrence, surgical or
radiation planning or localization for biopsy

Endocrine System
To measure thyroid function to detect an overactive
or underactive thyroid
To diagnose hyperthyroidism
In evaluation of hyperparathyroidism

Other Systems
To identify bleeding into the bowel
To identify inflammation or abnormal function of
the gallbladder
To assess post-operative complications of gallbladder
surgery
To evaluate lymphedema
To evaluate fever of unknown origin
To locate the presence of infection
To evaluate stomach emptying
To evaluate spinal fluid flow and potential spinal fluid
leaks

In children, nuclear medicine is also used to:
To assess biliary flow in hepatobiliary system.
To investigate abnormalities in the esophagus,
kidneys and intestines
To evaluate openness of tear ducts
To evaluate openness of ventricular shunts in the
brain

To assess congenital heart disease for shunts and
pulmonary blood flow

Nuclear medicine therapies include:
Radioactive iodine (I-131) therapy used to treat some
causes of hyperthyroidism (overactive thyroid gland,
for example, Graves’ disease) and thyroid cancer
I-131 MIBG (radioactive iodine tagged with
metaiodobenzylguanidine) used to treat adrenal gland
tumors in adults and nerve tissue tumors in children
Radioactive antibodies used to treat certain forms
of lymphoma (cancer of the lymphatic system)
Radioactive phosphorus (P-32) used to treat certain
blood disorders like polycythemia vera.
Radioactive materials used to palliate painful tumor
metastases of bones.

Nuclear medicine enables doctors to produce a quick,
accurate diagnosis of a wide range of conditions and
diseases in a person of any age. This allows the
appropriate treatment to begin as early as possible, which
means it has a far greater chance of being fully effective.
In addition, the tests are painless and most scans expose
patients to only minimal amounts of radiation. Therapy
using nuclear medicine is an effective, safe and relatively
inexpensive way of controlling, and in some cases
eliminating, conditions such as overactive thyroid, thyroid
cancer and arthritis.

Conclusion
There is always a weighing between benefits versus

risk. The radiation dose to patient in Nuclear Medicine
is well within safe limits. Suitable doses of radiation are
used in a controlled way for imaging and to treat cancer
patients. Obviously the benefits of radiation exposure
by Nuclear Medicine far outweigh the possible risks.
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QUO VADIS - General Surgery?
Surg Cmde B Fanthome*

and scalded were a costly privilege, as if blistering were
a blessing and leeches a luxury.” To fulfill this quest for
health and longevity, the course chartered by surgeons
over the years from Trepannation in Neolithic times, the
elegant procedures designed by the sage Sushruta, to
the wonders of Natural Orifice Surgery,  In-Utero
Surgery and Robotic Tele-surgery, have opened up new
vistas in surgical care. The scope of Surgery is expanding,
covering new ground with each passing day, including
more and more complex resections, replacement of
missing or diseased body parts and even functional
changes in the activity of the Brain and the Heart have
become routine. Amidst all this technological wizardry,
availability of several energy systems to cut and seal
tissues, miniaturization and the availability of internet
controlled robotic systems; there is a need to maintain a
focus on training surgeons who remain committed to
the care of individual patients rather than video gamers
with expertise at handling remote control devices.

The Purpose of Training
The 16th Century French surgeon, Ambroise Pare

succinctly defined surgery as the art “To eliminate that
which is superfluous, restore that which has been
dislocated, separate that which has been united, join that
which has been divided and repair the defects of nature.”
Realizing the importance of uniformly trained, qualified
and reliable practitioners of surgery’ in 1889 William S
Halsted introduced the residency system of training at
the Johns Hopkins Hospital. Today this system is
followed the world over with minor variations regarding
years of training and certification agencies varying from
deemed universities, to state and national boards and
International Societies. Post Graduate programs were
initially designed to train “generalists” primarily,
physicians, surgeons, obstetricians, anesthesiologists,
pediatricians, pathologists and radiologists. However,
over the last 50 years the general disciplines have
acquired an increasing tendency to separate into
superspecialities and focus groups. Added to these are
patient’s quest for experts in narrow areas of expertise
and hence the emergence of specialists like a ‘pile
surgeon’.  Upon completion of training, a resident is
expected to be a competent specialist in General Surgery,

Introduction

General Surgery focuses on the principles and
techniques of effective surgical care of the whole

person of any age, and is the parent discipline of all
surgical specialties. General Surgical practice deals
mainly with critical care, alimentary tract, hernias,
trauma, endocrine system, breast diseases, cancer
surgery and endoscopy. Over the years the production
of Specialists in General Surgery has fluctuated both in
quality and quantity depending on felt needs. The
teaching of surgery has evolved from individual teacher
surgeons, to individual teaching hospitals, to University
and National Board Certification. A huge push for
progress in the practice of General Surgery was made
by the development of the residency system of training
in the last century. Additionally, over the last two decades,
driven by technological breakthroughs in diagnostics and
therapeutics and better understanding of etiology and
natural course of diseases there has been a quantum
change in the management protocols of several diseases.
There is a need to introspect regarding Training Goals
in General Surgery.

Background
No nation can afford the waste of human talent, the

loss of human endeavor and the unhappiness caused by
ill-health and untimely death. Nor can any nation afford
the economic loss consequent to the inefficient use of
health man power and health care facilities. Today as a
Nation we are committed to achieving and maintaining
good health among all citizens and in the Armed Forces
we are even more committed to maintaining the highest
possible standards of medical care in general and surgical
care in particular. In the middle of the Nineteenth
Century, Oliver Wendell Holmes wrote; “There is nothing
men will not do, there is nothing they have not done, to
recover their health and save lives. They have submitted
to be half drowned in water, and half cooked in gases,
to be buried up to their chins in earth, to be scarred with
hot irons like galley slaves, to be crimped with knives
like codfish, to have needles thrust into their flesh and
bonfires kindled in their skins, to swallow all sorts of
abominations and to pay for all this, as if to be singed
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capable of assuming a consultant’s role. The purpose of
training therefore is to instill a thorough knowledge of
the theoretical basis of General Surgery, including its
foundations in the basic medical sciences and research.
Once qualified, by virtue of training, special interest or
circumstance, individual practice may vary from
narrowly focused on single organ system or extend to
encompass virtually any system of the body. That
repetition hones hand-eye coordination and formal
training will improve motor skills, is commonly understood
and has been reinforced by several studies which have
noted significant improvements in mundane procedures
like knot tying skills and surgical suture strengths before
and after supervised training. Modern general Surgery
practice additionally includes competence in
communication, team work, teaching, research,
departmental administration and a desire for lifelong
learning and personal development. All training curricula
need to incorporate rotations and training opportunities
to enhance these skill subsets.

General Surgery’s Future
The last two decades have seen unprecedented

advances in super specialist fields. The question arises,
what does the future hold for General Surgeons? The
obvious answer being thrown around at General Surgery
conferences is that “A surgeon without a scope has no

scope” however the actual scope for a General Surgeon
is limitless. With the ability to mend trauma induced
breaks in organ systems, cut out dead and dangerous
limbs and organs, drain septic foci, remove obstructions
in natural passages, reduce pain and correct metabolic
processes; several future vistas beckon. These combined
with available technological advances in miniaturization
of scopes and access devices are helping general
surgeons embark upon physiological repairs in addition
to the anatomical repairs of yore. However, the
overpowering thought in each patient’s mind as he
approaches a surgeon’s clinic pertains to a fervent hope
and faith in the surgeon’s skill and ability to monitor
complete recovery. Instilling a skilled, caring, and
empathetic approach to each patient is the need of the
hour for each training program. Thus suitably empowered
to delivered skilled care a budding general surgeon may
embark on his own individual journey in surgery and
“boldly go where no surgeon has gone before”.
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Introduction

Systemic Lupus Erythematous (SLE) is a multisystem
disease of autoimmune origin, characterized by acute

or insidious onset. It is a chronic, remitting and relapsing,
often febrile illness. It is common in adult females but
rarely affects children. It usually affects skin, kidney,
and serosal membranes but any organ in the body can
be affected [1]. Patients with systemic lupus
erythematosus (SLE) frequently have hematologic
abnormalities [2], but haemolytic anaemia is rare. Bone
marrow hypoplasia is even rarer [3]. The hypoplastic
anaemia with concomitant autoimmune disease is less
prevalent in females as compared to males [4]. In one
of the recent studies the prevalence of SLE was 9.73
per 100,000 Medicaid-enrolled children in US. This is a
case report of a rare case of a girl child presenting with
pancytopenia due to BM hypoplasia and autoimmune
haemolytic anaemia even before appearance of typical
features of SLE.

Case Report
A 12 year old girl child presented with a history of

fever, cough and generalized weakness of few days.
General examination revealed an averagely built febrile
(temperature 103°F) child with a pale complexion and
tachycardia.  She did not have any rash on her face or
any other part of the body at the time of examination.
There was no hepatomegaly or splenomegaly.
Examination of the lung fields and precordium did not
reveal any abnormality.

Investigations revealed pancytopenia with a
haemoglobin level of 7.9 g/dl, white cell count of 3500/

cmm (differential count: P65L26E03M06 ), platelets count
of 45000/cmm and RBC count of 2.89 million/cmm.
Peripheral blood smear confirmed normocytic
normochromic RBC picture with auto agglutination of
RBCs (Fig. 3) and pancytopenia.

Direct Coomb’s test was positive. With increased
LDH levels (2230 IU/ml). Bone marrow aspirate (BMA)
examination was done which showed hypocellular
marrow (cellularity 25%) with normoblastic maturation
of erythroid cells (Fig. 4). Bone marrow trephine biopsy
confirmed hypoplastic bone marrow (Fig. 5). Reticulin
stain revealed no increased fibrosis. Urine examination
revealed proteinuria (3+), with presence of RBCs while
liver function tests, urea and creatinine were within
normal limits.

She was being treated symptomatically for fever and
cough when she developed the characteristic butterfly
rash over malar prominences (Fig. 1). She was also
found to have oral ulcers involving posterior pharyngeal
wall (Fig. 2). Workup for SLE revealed a positive Anti-
Nuclear Antibodies against dsDNA nRNP/Sm and
Ribosomal P-Protein antigens, reduced levels of
compliment C4. Other serological tests (CRP, ASO,
Rheumatoid factor) were negative.

Malar rash, pancytopenia, renal involvement, positive
Anti-nuclear antibodies and mucosal involvement
fulfilled 5 of the criteria, required for diagnosis of SLE.
Bone marrow (aspirate and biopsy) examination
confirmed hypoplasia. Suspicion of Macrophage
Activation Syndrome (MAS) was also considered due
to constellation of findings like SLE, hypertriglyceridemia
and pancytopenia. Anemia, autoagglutination on blood

Bone Marrow Hypoplasia : A Rare Presentation of SLE
Surg Cdr Ramesh Rao*, Surg Capt Naveen Chawla**, Surg Capt SR Das+,
Lt Col (AMC) Satish Kumar++, Surg Lt Cdr SK Mohanty#, Dr VS Shirure##

Abstract
There is high prevalence of haematological manifestations in Systemic Lupus Erythematous (SLE) (85%) [1].
Autoimmune haemolytic anaemia is rare, and  bone marrow hypoplasia is even rarer. It is important to know that
patient can present with bone marrow hypoplasia with pancytopenia even before typical manifestations of SLE. This is
a case report of a 12 year old girl child, who presented with fever, cough and weakness. On investigation, she was
found to have pancytopenia due to bone marrow hypoplasia. Subsequently she developed skin lesions and renal
manifestations suggestive of SLE with anti-nuclear antibodies.
Key Words : SLE, Bone marrow biopsy.
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Fig. 7: Bar chart showing percentage prevalence of various
haematological manifestations of SLE.

Fig. 1 : Butterfly Rash: Involving malar
imminences and nasal bridge.

Fig. 2 : Mucosal involvement in the
form of oral ulcerations

Fig. 3 : Autoagglutination of RBCs on
PBS(Leishman stain)X40

Fig. 4 : Bone Marrow Aspirate (Pre-treatment):
Shows hypocellularity   (Leishman stain)X40

Fig. 5 : Bone Marrow Biopsy (Pre
Treatment) with replacement of

haematopoietic cells by fat (H&E
stain)X4

Fig. 6 : Bone Marrow Biopsy (Post Treatment)
with repopulation of bone marrow with

haematopoietic cells(H&E stain)X4.

smear and positive Coombs test was suggestive of
autoimmune hemolytic anemia.

She was treated with pulse prednisolone and
intravenous immunoglobulins for five days with
improvement of symptoms. Follow up bone marrow
aspiration and trephine biopsy revealed appropriate
response to treatment with increased cellularity and
repopulation of bone marrow with hematopoietic cells
(Fig. 6).

Discussion
Systemic lupus erythematous (SLE) is an autoimmune

disease characterised by damage to organs and cells
mediated by tissue-binding autoantibodies and immune
complexes. Interactions between susceptibility genes
and environmental factors result in abnormal immune
responses like activation of innate immunity, reduced
activation thresholds of adaptive immunity cells,
ineffective regulation and inhibition of CD4+ and CD8+
T cells; reduced clearance of apoptotic cells and immune
complexes [5].

The diagnosis of SLE is based on characteristic clinical
features and presence of autoantibodies. If any four of
the eleven criteria’s are well documented, at any time in
a patient’s history, the diagnosis of SLE can be done
with 95% Specificity and 75% sensitivity [5]. The criteria
for diagnosis are malar rash, discoid rash, photosensitivity,
oral ulcers, arthritis, serositis, renal disorder, neurologic
disorder, hematologic disorder, immunologic disorder and
antinuclear antibodies.

Haematological manifestations are very common in
SLE. Few of these are depicted in chart (Fig. 7)
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according to their prevalence [5]. Apart from these
manifestations one of rare manifestations is bone marrow
hypoplasia. This is characterised by significantly different
course from other forms of acquired aplastic anaemia.
In addition, aplastic anaemia may precede other
manifestations of SLE. Therefore, the possibility of bone
marrow hypoplasia should be excluded in all SLE
patients with severe pancytopenia, and conversely, the
diagnosis of SLE should be explored in cases of aplastic
anemia [6].

Furthermore aplastic anemia with concomitant
autoimmune disease is rarely studied systematically [4].
SLE is one of the diseases of autoimmune etiology.  In
SLE there is helper T cell dependent activation of B
cells against various self-antigens because of either
genetic susceptibility or environmental influence (virus,
toxin or drug) [7]. Activated B cells secrete
autoantibodies against nuclear, cytoplasmic and cell
surface antigens. Among the various autoantibodies the
most characteristic are the antinuclear antibodies (ANA)
that react with the components of the cell nucleus (found
in > 95% of patients) [8]. Tissue damage and clinical
manifestations in SLE are because of these
autoantibodies and deposition of immune complexes.

The disturbances in hematopoiesis are also seen in
SLE. Many of these disturbances (bone marrow
hypoplasia) could be due the presence of auto reactive
immunocompetent lymphocytes (helper T cells) and the
action of a variety of pro inflammatory cytokines [6].
Pro-inflammatory cytokines involved are interferon-γ,
interleukin-2 and tumor necrosis factor alpha
(TNFα) [7]. TNF and interferon-γ are direct inhibitors
of haematopoiesis and up-regulate Fas expression on
CD34+ cells [10].

However newer studies are   focused on bone marrow
stem cell reserve, its function and bone marrow
microenvironment function in causation of hypoplasia in
SLE. Haematological abnormalities can be due to
primary stem cell defect, stem cell damage due to

immune deregulation in SLE or abnormal function of
BM microenvironment [9].

Conclusion
Bone marrow hypoplasia is a rare but serious

complication of SLE. It may precede other
manifestations of SLE and has favorable prognosis if
effectively diagnosed and treated aggressively. Clinicians
need to be prompted for screening such patients for
SLE. This case report will sensitize the clinicians about
screening patients with pancytopenia for SLE and to
look for bone marrow hypoplasia in cases of SLE.
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Abstract
Sepsis is a major challenge in Surgical ICUs. The burden on financial resources incurred by sepsis patients is
enormous. Therefore, it is necessary to prognosticate and assess the utility of surgical interventions in such
patients. We carried out a prospective observational study in the surgical ICU of a tertiary care armed forces hospital
over a period of 2 years and found that the commonest source of infection in severe sepsis was intra-abdominal,
APACHE II was a reliable prognosticating score and that surgical intervention for source control improved mortality
considerably.
Key Words : Severe sepsis, ICU, Surgical patients, Surgical intervention, APACHE II

Introduction

Severe sepsis and septic shock are major challenges
in surgical Intensive Care Units [1]. Despite the

development of critical care medicine, mortality from
sepsis has remained considerably high between 27%
and 55% in various studies [2]. Sepsis is becoming more
common owing to increased invasive modalities of
investigation and treatment, multidrug resistant microbes
and immunocompromised states like malignancies and
AIDS [3]. These patients consume a considerable
amount of medical resources [4]. Especially the
development of Multiple Organ Failure (MOF) causes
significant prolongation of ICU stay further worsens
patient’s prognosis [5]. Hence, it is of prime importance
to prognosticate and assess utility of surgical
interventions in sepsis patients.

Aims and Objectives
Aim of our study was to study the demographic profile

of severe sepsis patients, APACHE II as a
prognosticating score and the utility of surgical
intervention in the management of severe sepsis.

Material and Methods
A total of 50 consecutive patients with severe sepsis

were included in this prospective observational study in
our surgical ICU from Jul 2010 to Sep 2012.
Inclusion criteria

Patients admitted to Surgical ICU with a diagnosis
of severe sepsis.
Patients developing severe sepsis while in Surgical

ICU for other reasons.
Standard criteria for severe sepsis were met.

Exclusion criteria
Death within 24 hrs of ICU admission

Methodology
The worst vital parameters in 24 hrs were recorded

from each patient. Cultures, laboratory and radiological
investigations were done to identify the source of sepsis.
APACHE II score [6] was calculated and its relationship
with outcome assessed with the help of chi- square tests
and percentages as statistical methods.

Results and Observations
Out of total of 927 surgical ICU admissions, 5.4%
had severe sepsis, with a median age of 57 years
and males constituting 66% of all cases. Tachycardia
was a consistent feature in all patients of severe
sepsis.
The commonest source of sepsis was found to be
intra-abdominal, followed by lung infections and soft
tissue infections (Table 1).
60% of patients showed positive cultures. Out of all
positive cultures, 42% were wound swab cultures
followed by blood cultures (39%) (Fig. 1). The
commonest organism found in cultures was E. coli
(39%).
The commonest organ system dysfunctions in severe
sepsis were renal and coagulopathies (68%)
(Fig. 2).
(12/50) patients i.e. 24% had medical conditions
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leading to severe sepsis.
(35/38) patients i.e.92% underwent surgical
intervention who had a surgically correctable cause.
62% of patients who underwent surgical intervention
recovered, while 80% of patients who did not
undergo surgery for source control succumbed
(Fig. 3).
100 % of patients with APACHE II score less than
and equal to 10 recovered, whereas only 23.5% of
patients with APACHE II score more than 20
survived.
An APACHE II score of 16 signified 50% mortality.
In our series, overall mortality was 50% with male
patients faring better than females.

Conclusion
To conclude, the most common site of source of

severe sepsis is intra abdominal. APACHE II score is
inversely proportional to the severity of sepsis and is a
reliable prognostic tool and surgical intervention reduces
mortality in surgically correctable conditions in severe

Table 1 : Distribution of source of infection in severe sepsis

Probable / Confirmed No. of cases Percent
source of infection

Intra abdominal sepsis 12 24
Pneumonia 9 18
Soft tissue infection 9 18
Biliary sepsis 6 12
Genito urinary sepsis 3   6
Gangrene 2  4
Surgical site infection 2  4
Others 7  14

Total 50 100

Fig. 1 : Distribution of positive cultures according to source.

sepsis.
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Introduction

The rationale of decompressive craniectomy is based
on Monro – Kellie doctrine. Various factors

contribute to the increase in volume of intracranial
contents, which translates into increased pressure within
the closed cranial cavity. The most significant amongst
these are mass producing hematomas and brain swelling
due to space occupying lesions and hydrocephalus. Any
accumulation of blood outside the vascular channels
including extradural, subdural and intracerebral
hematomas and cerebral contusions which reflect
intraparenchymal bleeds act as a mass lesion. The
indications for surgical evacuation of these mass lesions
are relatively standardized.

The second factor contributing to an increase in the
ICP is brain swelling. Conventionally this swelling has
been attributed to both cytotoxic edema and vasogenic
edema consequent to a derangement of blood brain
barrier. Contemporary therapeutic paradigms aims to
prevent a second neuronal insult. This second insult is
largely mediated by sub-optimal cerebral blood flow and
inadequate oxygen delivery. The cerebral perfusion
pressure [1] head reflects the difference between the
mean arterial and intracranial pressures. The pressure
head is lost as the ICP rises. Cerebral vascular reactivity
is the phenomenon that regulates autoregulation which
functions between mean arterial pressures of 50 to 150
mm Hg in the uninjured brain. The therapeutic
armamentarium at our disposal is aimed at averting a
calamitous rise in intracranial pressure. Restoration of
cerebrovascular reactivity is still not possible.

Cushing popularized the concept of temporal
decompression for increased intracerebral pressure
associated with tumors. However, resurgence of interest

in decompressive craniectomies for intracranial
hypertension is a more recent phenomenon. The role of
decompressive hemicraniectomies [2] in the
management of malignant MCA infarcts is well
established. In higher grade aneurismal subarachnoid
hemorrhage too, decompressive craniectomy has
resulted in improved outcome.

Aim and Objective
The aim was to study the influence of decompressive

craniectomy on mortality in neurosurgical emergencies
where there is raised ICP.

Material and Methods
It was a prospective study design. Forty patients who

underwent a decompressive craniectomy with dural
expansion from Jan 2010 – Dec 2011 participated in
this study (Table 1).
Exclusion Criteria

Craniotomies where dural closure and primary bone
replacement was done.
Posterior fossa lesions.

Procedure
Depending upon the location and the pathology the

decompressive craniectomy was planned. In patients

Decompressive Craniectomy for Raised Intracranial
Pressure : INHS Asvini Experience
Dr Urvi Shah*, Surg Capt KI Mathai**

Abstract
Various factors contribute to rise in intracranial pressure (ICP). Autoregulation of cerebral perfusion pressure in
these cases is vital. Decompressive craniectomy in neurosurgical emergencies resulted in improved outcome. We
present INHS Asvini experience on decompressive craniectomy for raised ICP.
Key Words : Intracranial pressure, Cerebral perfusion pressure, Decompressive craniectomy, Neurosurgery.

Table 1 : Indications for decompressive  craniectomy

Decompressive craniectomy (n=40)

Traumatic brain injury 20
Tumour with mass effect 05
Subarachnoid hemorrhage 05
Cerebrovascular accident 08
Infective 02
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with significant mass lesions the removal of bone flap
of 10 cms diameter was enough, when combined with
evacuation of the mass lesion to optimize the ICP.
However a larger flap was desirable in malignant MCA
infarcts, as it was difficult to differentiate between viable
and nonviable brain (Table 2).

A wide craniectomy was performed. Dura was
opened sufficiently  to achieve volume expansion, as
the dura is not distensible. The dural opening in all cases
was by radial or stellate incisions as this allowed brain
to buldge more uniformly. Evacuation of mass lesion if
present was done. Temporalis fascia was used to provide
a wide duraplasty. We used subgaleal closed suction
drains which was removed after 48 hours. The wound
was closed in layers and a head bandage applied , which
was removed at the time of drain removal.

The bone flap was placed in the subcutaneous pocket
of anterior abdominal wall. The right upper quadrant
more commonly used. The bone flap placement was
done after 6 weeks and before completion of three
months (Fig. 1).

Intracranial pressure monitoring was done in 20 cases
of traumatic brain injury after surgery. A ventricular
catheter was connected to the manometer. It showed a
significant fall in ICP following surgery in these subjects.
Outcomes

There is a significant improvement in favorable

outcomes in patients subjected to a decompressive
craniectomy. Amongst adult patients, studies have shown
a 61% incidence of favourable outcomes after
decompressive craniectomy. The American Brain
Trauma Foundation guidelines have included
decompressive craniectomy within 48 hours of injury as
a treatment option for patients with refractory cerebral
edema and intracranial hypertension.

In our own experience decompressive craniectomies
have been associated with a 50% incidence of
favourable outcome. The outcome was measured at 3
months using Glasgow Outcome Scale (Table 3).

A  miraculous survival of a four year old child who
sustained a severe head injury due to accidental fall from
verandah of her 4th floor house to the cemented road
below. Child was in a comatose state with GCS of E1
V1 M 4-5 with right sided hemiplegia. She underwent
urgent NCCT head and was taken up for emergency
decompressive craniectomy. Her postop recovery was
as follows : by 10th day  power returned initially in lower
limb followed by upper limb. Speech started returning
by third week (Fig. 2).

Ambulates with mild weakness of right upper limb
(4/5) and speaks few words (Fig. 3).

The result of this study when compared to similar
other studies available in literature showed improved
functional outcome as shown in Table 4.

Table 2 : ICP monitoring

ICP Results

 > 14 cm water 04
8 – 14 cm water 10
< 8 cm water 06

Table 3 : GOS score

Grade Percent

Mortality 20
Severely  disabled 12
Moderately disabled 18
Mild disablement 30
No deficit 20

Table 4 : Comparison with other studies

Authors & Year Cases GOS(4–5) GOS (2–3) GOS(1)

Gower, et al., 1988 10 4 2 4
Gaab, et al., 1990 37 29 3 5
Polin, et al., 1997 35 13 14 8
Guerra, et al., 1999 55 33 11 1
De Luca, et al., 2000 22 9 9 4
Whitfield, et al., 2001 26 18 2 6
Schneider, et al., 2002 62 18 30 1
Albanese, et al., 2003 13 5 5 3
Present study 40 20 12 8

Fig. 1 : Temporal flap being raised.
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Fig. 2 : NCCT head.

Conclusion
The inclusion of decompressive craniectomy into the

sequence of management of raised ICP is a useful
addition to the therapeutic armamentarium. It is an
effective modality for control of intracranial
hypertension. If done at right time it improves clinical
outcome in patients with raised ICP.

Fig. 3 : Child at 2 months.
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 Abstract
Background : As a result of greater understanding of disease processes, enhanced awareness of cost effectiveness
and risk-benefit correlations, and better communication between medical and dental practitioners, the guidelines
for antibiotic prophylaxis have been significantly altered. From the standpoint of surgical procedures, antibiotics
are rather overrated when considering the incidence of infections. There is often confusion and misinformation
concerning the indications and scientific basis for the use of antibiotics in conjunction with dental procedures.
Methods :The medical and dental literature was reviewed for scientific evidence regarding the use of antibiotics to
prevent local and systemic infections associated with dental treatment. Situations commonly considered by dentists
for potential use of prophylactic antibiotics were reviewed to determine current evidence with regard to use of
antimicrobial agents. This included prevention of distant spread of oral organisms to susceptible sites elsewhere
in the body and the reduction of local infections associated with oral procedures.
Results: There are relatively few situations in which antibiotic prophylaxis is indicated. Aside from the clearly
defined instances of endocarditis and late prosthetic joint infections, there is no consensus among experts on the
need for prophylaxis. There is wide variation in recommended protocols, but little scientific basis for the
recommendations. The emerging trend seems to be to avoid the prophylactic use of antibiotics in conjunction with
dental treatment unless there is a clear indication.
Conclusions : Aside from the specific situations described, there is little or no scientific basis for the use of
antibiotic prophylaxis in dentistry. The risk of inappropriate use of antibiotics and widespread antibiotic resistance
appear to be far more important than any possible perceived benefit.
Clinical Implications : Dentists should use antibiotic prophylaxis in only those specific situations in which there
is a valid scientific basis for it. Changes in use of antibiotics are imperative if clinicians are to limit the resistance
of bacteria to these drugs.
Key Words : Antibiotics, Dentist, Prescribing, Prophylaxis.

Introduction

New diagnostic and surgical techniques along with
cutting-edge materials are continually being

introduced into the field of dentistry. Significant
epidemiologic shifts in medical diseases, along with
advances in the medical management of the same have
placed an increased burden on the oral health care
provider to integrate the technical aspects of dentistry
with the care of the patient and at times have created
controversies regarding the evidence behind their use.
Public, media and professional concerns drive most
controversies in dentistry [1].

Antibiotics are prescribed by dentists for treatment
as well as prevention of infection. During the past few
decades, the dental profession has experienced a rapid
and dramatic increase in the therapeutic use of antibiotics
required for the treatment of different infections. From

the standpoint of surgical procedures, antibiotics are
rather overrated when considering the incidence of
infections. The cost of this development has been the
introduction and spread of antibiotic-resistant bacteria
to man and his environment [2]. In dentistry most often
antibiotic prescription envelops prophylactic use for life-
threatening diseases and prevention of postoperative
infections. Dentists prescribe medications for the
management of a number of oral conditions, mainly oro-
facial infections. Since most human oro-facial infections
originate from odontogenic infections, the prescribing
of antibiotics by dental practitioners has become an
important aspect of dental practice [3]. For this reason,
antibiotics account for the vast majority of medicines
prescribed by dentists [4].

The theme for ‘World Health Day 2011’ was “Combat
drug resistance- No action today, No cure tomorrow”
which reflected the strong sentiments of the medical
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professionals towards their clientele. Dentistry’s
contribution to the development of antimicrobial
resistance is not well known [5]. There is often confusion
and misinformation concerning the indications and
scientific basis for the use of antibiotics in conjunction
with dental procedures. This article will provide an
overview of medical conditions that prompt clinicians to
give antibiotic prophylaxis before undergoing invasive
dental procedures, review the scientific evidence behind
the rationale and provide guidelines regarding this
practice. The objective is to understand how bacteremia
affects at-risk patients, the rationale for antibiotic
prophylaxis and how antibiotic misuse poses a threat to
all.

Antibiotic Prescribing Practices by Dentists
The PubMed and Cochrane library databases were

searched in November 2012. The search criteria
included: antibiotics, dentist, and prescribing. These data
bases were searched using controlled vocabulary
(MeSH terms) and free text words. Searches were
limited to human studies and those published in English.
Over 600 references were retrieved; 72 of them
investigated antibiotic prescribing by dentists. These
references were reviewed to evaluate the therapeutic
and prophylactic antibiotic prescribing practices of
dentists with a focus on indications of antibiotics, type
of antibiotic prescribed, and the duration of prescription.
The dental disorders prescribed with antibiotics most
frequently, were reported to be diseases of the pulp and
periapical tissue (36.5%), gingivitis and periodontal
disease (28.5%) and dental caries (16%) [6]. The most
commonly prescribed systemic agents were analgesics
(43.7%) followed by antimicrobials (39%) while the most
commonly prescribed local / topical agents were anti-
infectives (74%). However, many dentists were
confused by the indications for, and the nature of,
antibiotic prophylaxis.

Bacterial infections are common in dental and oral
clinical practice; as a result, antibiotic use prescribed
for their treat-ment is also frequent. Some dispute may
exist in the area of antibiotic prophylaxis for healthy
patients, but it is an important criterion medicolegally
for medically compromised patients [7]. It is important
to remember that the benefits of antibiotic prophylaxis
should be evaluated considering the risks of allergic
reactions, side effects and escalating problems of
antimicrobial resistance [8]. In dentistry, indications for
the use of systemic antibiotics are limited, since most
dental and periodontal diseases are best managed by
operative intervention and good oral hygiene measures.

Peculiarities of Antibiotic Use in Dental
Clinical Practice

The use of antibiotics by dentists is characterized by
a number of peculiarities.  In dental practice, antibiotic
prescription is empirical, i.e., the clinician does not know
what microorganism is res-ponsible for the infection,
since pus or exudate cultures are not commonly made.
Based on clinical and bacterial epidemiolo-gical data,
the micro-organisms responsible for the infectious
process are suspected and treatment is decided on a
presumptive basis, on the basis of probabilistic
reasoning [9]. As a result of the above, broad spectrum
antibiotics are typically prescribed.

A broad range of organisms can be iso-lated from
the oral cavity, and although not all of them are potential
human pathogens, the list of bacteria related with oral
infections is relatively long (cocci, bacilli, grampositive
and gramnegative organisms, aerobes and anaerobes).
Most oral diseases presented to the dentist are primarily
inflammatory conditions that are associated with pain.
A considerable percentage of dental pain originates from
acute and chronic infections of pulpal origin, which
necessitates operative intervention, rather than
antibiotics [10]. Studies among Indian dentists clearly
reveal that amoxicillin is the most preferred drug followed
by combination of amoxicillin + metronidazole and
amoxicillin + cloxacillin, whereas in periodontal conditions
doxycycline is the most preferred drug [11]. A very limited
range of drug products is typically used – sometimes as
few as two or three antibiotics and prescription is
characteristically made for short periods of time –
typically no more than 7-10 days. In the dental setup,
antibiotic prescription is almost invariably associated with
the prescription of nonsteroidal antiinflammatory drugs
(NSAIDs). There are many potential interactions
between these two drug categories – the most common
situation being an NSAID-mediated reduction of
antibiotic bioavai-lability and thus effect [12].

Indications for Antibiotic Treatment- Findings
and Recommendations

It was noted from the various studies that the empiric
use of antibiotic prophylaxis for dental procedures,
especially those that cause bleeding in the mouth, has
become a reasonably well-established practice among
dental professionals. Antibiotics were found to be
typically prescribed in dental practice for some of the
following purposes: (a) treatment for acute odontoge-nic
infections; (b) treatment for non-odontogenic infections;
(c) prophylaxis against focal infection in patients at risk
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(en-docarditis and joint prostheses); and (d) prophylaxis
against local infection and systemic spread in oral
surgery. Dentists often prescribe antibiotics to treat acute
bacterial infections. More common dental infections
present in the form of pulpitis and periapical periodontitis,
which require only operative measures like fillings, root
canal therapy, or extraction if the tooth is unrestorable.
Unfortunately, dentists were found to still prescribe
antibiotics for this condition [6,13]. A Cochrane review
has concluded that antibiotics do not appear to
significantly reduce toothache caused by irreversible
pulpitis [14]. A particularly distressing finding was the
prescription of antibiotics for viral infections like herpes
simplex virus-1 infections [15].

Antibiotics were also found to be prescribed to
minimize the risk for distant-site infections that could
arise from bacteremia induced by some dental
procedures [16]. Since the 1930s and 1940s, when
studies indicated a significant correlation among dental
procedures that cause bleeding, bacteremia and the
development of infective endocarditis (IE), the use of
antibiotics has been standard practice for patients
identified as being at risk of developing endocarditis [17].
The benefits for this type of use (antibiotic prophylaxis)
are not well-understood, in part because IE occurs
infrequently and there are no pathognomonic symptoms
for this disease. No randomized, double-blind prospective
studies in humans have been performed to verify the
efficacy of antibiotic prophylaxis to prevent IE, and it is
unlikely that they ever will be, due to strong ethical
concerns given the risk of mortality [18]. The findings
of a Cochrane review have indicated that there is no
evidence about whether penicillin prophylaxis is effective
or ineffective against bacterial endocarditis in people at
risk who are about to undergo an invasive dental
procedure [19]. It was also found that there was a lack
of evidence to support previously published guidelines
in this area. It was not clear whether the potential harms
and costs of antibiotic administration outweighed any
beneficial effect.

Clinical situations that require antibiotic therapy on
empirical basis are limited and they include oral infection
accompanied by elevated body temperature and evidence
of systemic spread like lymphadenopathy and trismus
[20]. Facial cellulitis that may or may not be associated
with dysphagia, is a serious disease that should be treated
by antibiotics promptly because of the possibility of
infection spread via lymph and blood circulation, with
development of septicaemia [21]. There are also a
limited number of localized oral lesions that are indicated
for antibiotic use and these include periodontal abscess,

acute necrotizing ulcerative gingivitis and
pericoronitis [21]. Classically, certain circumstances are
recognized as infection risk factors. These include long-
lasting surgical procedures, significant degree of
ostectomy, previous pericoronitis episodes, placement
of foreign bodies in the surgical wound (haemostatic
materials or even sutures) and patients’ immune or
metabolic disruptions [22]. Even in cases where surgical
aggression is mild and wound contamination low, patients
with severe immunity compromise need antibiotic
prophylaxis [23]. Endodontic treatment in healthy
individuals precludes the use of antibiotics, when good
technique is employed in canal preparation and
obturation.  The principle that every antibiotic prophylaxis
should follow were classically defined by Peterson,
where he established that the local infection risk of any
surgical procedure had to be greater than 10% in order
to warrant antibiotic prophylaxis [24].

Prescribing Prophylactic Antibiotics
The conservative use of antibiotics is indicated to

minimize the risk of developing resistance to current
antibiotic regimens [25]. Given the increasing number
of organisms that have developed resistance to current
antibiotic regimens, as well as the potential for an adverse
anaphylactic reaction to the drug administered, it is best
to be judicious in the use of antibiotics for the prevention
of IE and other distant-site infections [25]. The latest
American Heart Association[AHA] guideline
recommends antibiotic prophylaxis only for those whose
underlying cardiac conditions are associated with the
highest risk of adverse outcome [26]. Such conditions
include prosthetic heart valves, previous history of IE,
unrepaired or incompletely repaired cyanotic congenital
heart disease (CHD), completely repaired congenital
heart defect with prosthetic material or device during
the first 6 months after the procedure, repaired CHD
with residual defects at the site or adjacent to the site of
a prosthetic patch or device and cardiac transplantation
recipients who develop cardiac valvulopathy. In such
patients, antibiotics are recommended for all dental
procedures that involve manipulation of gingival tissue
or the periapical region of teeth or perforation of the
oral mucosa.

Prophylactic antibiotics, taken prior to a number of
dental procedures, have been advocated to reduce the
likelihood of postoperative local complications, like
infection, dry socket, or serious systemic complications
like IE. In general, antibiotic prophylaxis in surgery is
only indicated for patients at risk of IE, for patients with
reduced host-response, when surgery is performed in
infected sites, in cases of extensive and prolonged
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surgical interventions and when large foreign materials
are implanted. The evidence for antibiotics acting to
prevent infection from surgical wounds in the mouth is
poor to non-existent, indicating that preoperative
parenteral antibiotic prophylaxis for routine third molar
surgery in medically fit patients is unwarranted [27,28].
It was also found that a single dose of metronidazole
was ineffective in preventing the development of dry
socket [29]. For most dentoalveolar surgical procedures
in fit, non-medically compromised patients, antibiotic
prophylaxis is not required or recommended [30].

The periodontal literature suggests that localized
juvenile periodontitis and other forms of early-onset
periodontitis may warrant antibiotic coverage, but there
is little evidence to support this view. The American
Academy of Periodontology recommends that patients
with medical conditions that predispose them to
periodontal disease also be considered for antibiotic
coverage [31]. With regards to implant placement, for
replacement of missing teeth, the Cochrane review has
concluded that there was some evidence suggesting that
2 g of amoxicillin given orally 1 hour preoperatively
significantly reduces failures of dental implants placed
in ordinary conditions but it was difficult to pinpoint
whether postoperative antibiotics were beneficial and
which was the most effective  antibiotic [32]. From the
studies, it was noted that most studies on prophylactic
antibiotic use were carried out in developed countries.
The few studies done in developing countries reported
that abuse of prophylactic antibiotics was to prevent
postoperative infection following surgical dental
manipulations or to cover either a defect in aseptic
clinical technique or improperly sterilized equipment
[21,33]. In this context, it is pertinent to mention that
antibiotics should never be used as a substitute for good
surgical and aseptic operating techniques [34].

Which Antibiotic Should be Prescribed?
An effective antibiotic regimen should be directed

against the most likely infecting organism, with antibiotics
administered shortly before the procedure. The decision
to administer antibiotic prophylaxis should be based on
the drug’s coverage spectrum, its intrinsic activity against
implicated bacteria, its capability to select resistant
bacteria and hence its environmental impact, and
tolerance degree and safety for the patient [35].
Penicillins in general, were found to be the most
commonly prescribed antibiotics by dentists, the most
popular one being amoxicillin, followed by penicillin V,
metronidazole  and amoxicillin and clavulanate [6,36].

Penicillin is still the gold standard in treating dental

infections [37]. According to the British National Foundry
(BNF), amoxicillin is recommended for dental infections
in doses ranging from 250 mg to 500 mg, every 8 hours.
The use of 3 g amoxicillin repeated after 8 hours is also
mentioned, as a short course of oral therapy [38]. In the
last few years, more attention has been given to short
courses. A short-course antibiotic therapy requires that
antibiotics have certain characteristics, such as: rapid
onset of action, bactericidal activity, lack of propensity
to induce resistant mutants, easy penetrability into
tissues, activity against non-dividing bacteria, not being
affected by adverse infection conditions (low pH,
anaerobiasis, presence of pus, etc.), administration at
an optimal dose and optimal dosing regimen [39]. Short
courses are preferred to long courses particularly when
treating children, since compliance of children with
conventional courses is poor [40]. A false conception
about the use of antibiotics is that antibiotics should be
used for a certain number of days to ‘kill the resistant
strains’ as the vast majority of strains acquire resistance
via transposable elements that are preferentially
transferred when antibiotics are used in sub-therapeutic
doses or for long durations [41].

For severe odontogenic infections, higher doses of a
broad-spectrum antibiotic may be required. Patients who
are allergic to penicillin benefit from clindamycin; since
it is active against some oral anaerobes and facultative
bacteria and has the advantage of good bone penetration.
Infections in which anaerobic bacteria are implicated
(such as pericoronitis, periodontal abscess and necrotizing
ulcerative gingivitis) are better treated with
metronidazole; the best dosage regimen being 250 mg
every 8 hours [42]. Periodontal conditions respond better
with doxycycline due to its broad-spectrum action, higher
concentration in crevicular fluid and superior
effectiveness against anaerobes [43]. The fact that
periodontal diseases are localized to the immediate
environment of the pocket make the periodontal pocket
a natural site for treatment with local sustained-delivery
systems. A meta analysis has concluded that local drug
delivery [LDD] mode of drug administration avoids most
of the problems associated with systemic therapy, limiting
the drug to its target site and hence achieving a much
higher concentration [44]. There is a very large additive
effect of using LDD agents like doxycycline and
chlorhexidine as an adjunct to scaling and root planing
in chronic periodontitis cases, compared with scaling
and root planing alone.

Conclusion
As a result of greater understanding of disease

processes, enhanced awareness of cost effectiveness
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and risk-benefit correlations and better communication
between medical and dental practitioners, the guidelines
for antibiotic prophylaxis have been significantly altered.
Daily effective home care to minimize dental and
periodontal diseases should be emphasized as the best
prevention for distant-site infections. In addition to the
proper dosing regimens and professionally responsible
prescribing practices, the general public needs to be
educated about the importance of restricting the use of
antibiotics to only cases of severe infection. Changes in
use of antibiotics are imperative if clinicians are to limit
the resistance of bacteria to these drugs. This knowledge
will help guide dentists to use antibiotics wisely. The
appropriate use of antibiotics will help to combat the
spread of antibiotic resistance among bacteria. While
these recommendations can serve as the basis for
guidelines for the practicing dentist, it is important to
note that guidelines are no substitute for sound clinical
judgement.
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Late Postpartum Eclampsia with Posterior Reversible
Encephalopathy Syndrome: A Case report
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Abstract
Late postpartum eclampsia (LPE) is relatively rare disease with atypical presentations which makes delay in diagnosis.
We present a case report of LPE which was successfully managed in our centre.
Key Words : Postpartum, Eclampsia

indication being post-LSCS. She was normotensive
throughout pregnancy, at admission and her blood
pressure was within normal limits even during the surgery
and in the post-operative recovery period. On the fourth
post operative day she complained of mild headache
which responded to Diclofenac.  Patient had an episode
of generalized tonic clonic seizure followed by partial
focal type involving face. A provisional diagnosis of
Status epilepticus with d/d of post partum cerebral

Introduction

Eclampsia occurs in approximately 3 to 5 of every
10,000  live births [1]. Late postpartum eclampsia

(LPE) accounts for 5% to 26%  of eclampsia  cases. It
occurs between  48 hours and 1 month after delivery
and has a clinical picture that is different from classic
eclampsia [2]. In classic eclampsia, the preeclamptic
syndrome of proteinuria and hypertension precedes the
onset of  seizures. In contrast, LPE occurs between 48
hours and 1 month postpartum, frequently in women
who have had a normal pregnancy and delivery and
have no signs of a preeclampsia syndrome. These
features can make LPE difficult to recognize and can
delay diagnosis. Once the convulsive phase of LPE has
begun, T2-weighted MRI often demonstrates findings
consistent with Posterior Reversible Encephalopathy
Syndrome (PRES) [3].

PRES is a clinico-neuroradiologic entity with several
well-known, as well as some lesser known, causes. It is
typically characterized by headache, altered mental
functioning, seizures, and visual loss associated with
imaging findings of bilateral subcortical and cortical
edema with a predominantly posterior distribution. While
PRES lesions are almost universal with eclampsia, their
incidence with preeclampsia is less frequent.

We describe the successful management of a case
of postpartum eclampsia may be with cerebral
vasospasm-induced PRES, most likely due to post
partum eclampsia or  due to rarer entity like postdural
puncture headache after spinal anesthesia.

Case Summary
A 26 years old multiparous lady at term with

uneventful ante natal history and no risk factors
underwent elective lower segment caesarian section, Fig. 2 :

Fig. 1 :
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venous thrombo-embolism  or delayed eclampsia was
made and she was shifted to  intensive care unit and
managed with anticonvulsants, and proton pump
inhibitors. Her blood pressure remained within normal
limit. Her investigations including serum electrolytes, liver
function tests and coagulation profile which were within
normal limits. There was no evidence of proteinuria.
Her EEG was normal. Her MRI Brain on T2W FLAIR
axial images had shown patchy areas of altered signal
intensity in B/L Parieto- Occipital & B/L cerebellar
regions which were suggesting Posterior Reversible
Encephalopathy Syndrome.

She was treated with oral AEDs for 12 Wks &
subsequently AEDs were tapered off. Her repeat MRI
Scan after four months was normal. She is
asymptomatic, not on any medication and under follow
up in OPD.

Discussion
Despite a decline in the overall incidence of eclampsia

because of the early diagnosis and treatment of pre-
eclampsia, the incidence of late postpartum eclampsia
remained unchanged between 1931 and 1991 [4]. Thus,
the relative incidence of late postpartum eclampsia is
increasing [5].

The differential diagnosis for seizures in the late post-
partum period includes eclampsia, subarachnoid
haemorrhage,   intracerebral   haemorrhage,   thrombotic
phenomena, intracranial neoplasm, head trauma,
idiopathic epilepsy, meningoencephalitis, amniotic fluid
embolism, postpartum angiopathy etc [6-7]. In our
patient, there was no past history of epilepsy or head
injury. Infection due to dural puncture was a possibility,
but the total count was within normal limits. Post dural
puncture spinal headache usually presents within 24 to
48 hours and unlikely after three days. Brain MRI ruled
out intracranial bleed, ischaemia secondary to

thromboembolism, vasospasm or space occupying lesion.
Amniotic fluid embolism rarely occurs after 48 hours
post partum and generally presents with cardiopulmonary
collapse and coagulopathy which was not seen in our
patient. An alternative explanation is the possibility of
post-partum angiopathy but it was ruled out as patient
didn’t have hypertension/ prolonged headache. While
PRES is associated with a variety of underlying
conditions including hypertensive encephalopathy,
preeclampsia,  systemic  lupus erythematosus, thrombotic
thrombocytopenia purpura, treatment with
immunosuppressants, renal failure and central nervous
system infections, none of these were clinically found
in our patient. Due to peripheral location and rapid patient
recovery vasculitis work up could not be done.

This is the case of a normotensive multiparous lady
following uneventful caesarean section where post dural
puncture headache was not contributory. PRES
secondary to LPE  was suggested, as she presented
with headache, followed by seizures but being
normotensive throughout-antenatal/ intranatal/ surgery
and post op. It was difficult to label it clinically, however
with  MRI   being consistent   with typical findings like
hyper intensities in bilateral occipital, parietal and
cerebellum regions.

Other rare causes of PRES as reported in literature
as could be possible in our case was an episode of
postdural puncture headache, after spinal anesthesia for
cesarean delivery.. Persistent leakage of CSF through
the dural opening left by the lumbar puncture needle
can result in sagging of the brain and traction on nerves
and meningeal vessels. Presumably, the diminished
volume of CSF in the cerebral ventricle may collapse
the ventricle. This traction might cause mechanical
stimulation on the arterial wall and, in theory, could induce
vasospasm. The temporal association of encephalopathy
with diffuse cerebral vasospasm after an episode of
postdural puncture headache as causative etiology in
this patient  seems unlikely as MRI did not showed any
of such findings [8].

PRES is still an under recognised and untreated
condition. PRES is reversible after appropriate treatment,
which makes it important to recognize and treat the
etiology to prevent its progress to irreversible damage.
Therefore, acute treatment for cerebral vasospasm is
essential. Magnesium  sulfate  is  the  best  available
treatment  for eclampsia-induced seizure. Nimodipine,
has been shown to be associated with a reduced rate of
infarction because of cerebral vasospasm, with its
efficacy comparable to that of Magnesium  sulfate [9].
Recognition at the earliest and prompt initiation of the

Fig.3 :
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supportive measures can prevent permanent neurologic
damage and thereby the associated morbidity.

Conclusion
Late postpartum eclampsia may occur without any

pre-eclamptic prodromes, including proteinuria. A history
of diagnosed pre-eclampsia is not essential for the
development or diagnosis of late postpartum eclampsia.
Most cases of postpartum eclampsia begin abruptly with
headache days to weeks following delivery. An
eclampsia-induced seizure can occur in a  patient  with
normal blood pressure. Maternal blood pressure should
be monitored for 3-6 days after delivery to detect
eclampsia before symptoms develop. The delayed onset
and the atypical presentation may lead to misdiagnosis
in LPE.

PRES following an uneventful pregnancy is a very
rare clinical entity. Multidisciplinary care forms the
corner stone to achieve a safe motherhood in these
women. The early recognition of the signs and symptoms
of postpartum eclampsia may lead to early treatment
and fewer complications.
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Abstract
P rospective study of 20 patients with spinal cord injuries between a period from June 2009 to June 2012 at Tertiary
care centre. The mechanism of injury,  level of cord insult,  surgical approach, neurological outcome and complication
were evaluated.
There was mean improvement of two Frankel grades after surgical stabilisation.
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Introduction

The prevalence of traumatic spinal cord injury (SCI)
worldwide is approximately 750 per million with an

annual incidence that appears to be rising [1]. Spinal
cord injuries are devastating catastrophes imposing great
challenges on the patient, his relatives and on the
managing team. These injuries affect individuals in the
prime of their lives and need multispecialty expert care
if they are to have a fruitful survival. Current concepts
of the pathophysiology of acute SCI indicate that there
are both primary and secondary mechanisms that lead
to neurologic injury [2]. The primary injury, usually
caused by rapid spinal cord compression and contusion,
initiates a signaling cascade of down-stream events
collectively known as secondary injury. Preventing and
mitigating these secondary mechanisms is where
opportunity for neuroprotection lies and where most
attempts at therapeutic intervention have been staged.

The balance of existing laboratory evidence supports
the theory that decompressive surgery of the spinal cord
after SCI attenuates secondary injury mechanisms and
improves neurological outcomes [5-15].

One small randomized controlled trial and several
other prospective studies showed no benefit to early
decompression, with the caveat that early was defined
as within 72 hours from the time of injury and that
enrolment was limited to a single centre [16-19].

Herein we present a study of 20 patients with spinal
cord injuries who were treated in a tertiary care hospital.

Objectives
To highlight the outcome of patients of spinal cord

injuries with diligent multispeciality care.

Methods
20 patients of spinal cord injury managed at a tertiary

care centre were prospectively evaluated. The
mechanism of injury, the level of cord insult, the surgical
approach, neurological outcome and  complications were
evaluated.

Results
Of the 20 cases, seven had cervical spinal cord

injuries. The commonest level of cord injury in this series
was C5. The commonest mode of cervical spinal cord
injury was Road traffic accidents. Seven patients had
dorsal spine injuries. The common mechanisms included
falls  from a height, followed by heavy objects falling on
the patients. Six patients sustained spinal cord injury after
trivial falls and were variously diagnosed to have
cervical compressive myelopathy, metastatic bone
involvement or osteoporotic fractures.

16 patients with spinal cord injury underwent spinal
stabilisation and decompression procedures. Cervical
spinal cord injuries were tackled by anterior
decompression and stabilisation, while dorsal column
injuries underwent pedicle screw instrumentation and
decompression.

There was a mean improvement of two Frankel
grades after surgical stabilisation.

Three cervical spinal cord injury patients required a
period of ventilation and two needed tracheostomis.
There was one mortality. Five patients developed
pneumonitis, one of whom required repeated fibre optic
bronchoscopic aspirations. Who succumbed. Seven
patients developed bed sores which were managed
consevatively. Two required surgical closure.
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Conclusion
Return to functional life is possible after spinal cord

injury in a majority of cases, with deligent multispecialty
care.

Methods
20 patients of spinal cord injury managed at a tertiary

care centre were prospectively evaluated between a
period of June 2009 to June 2012. The mechanism of
injury, the level of cord insult, the surgical approach,
neurological outcome and complications were evaluated.

At presentation, neurologic examination was
performed as per standards established by the American
Spinal Injury Association (ASIA) and injury
characteristics were classified according to neurologic
level of injury (NLI) and Frankel’s grade. The baseline
ASIA assessment was performed within 24 hours on all
subjects. The primary outcome measure of interest was
ordinal change in AIS grade at 6-months follow-up. The
6 month time period for follow-up was based on
recommendations used in the NASCIS and Sygen trials
as well as on the findings of previous natural history
studies which demonstrate that the vast majority of
neurological recovery occurs during this period [22-7].

Additional clinical parameters collected at admission
included patient age, gender, mechanism of injury and
initial Glasgow Coma Scale (GCS) score.

Decision of surgical timing was dependent on the time
elapsed post injury at patients’ hospital arrival, the time
required to obtain diagnostic investigations

The specifics of the surgical intervention, such as the
direction of approach (anterior vs. posterior) and number
of levels decompressed, were also decided

Apart from the surgical management, all patients
received appropriate medical support according to the
2002 American Association of Neurological Surgeons
cervical SCI guidelines

Methylprednisolone was administered in 12 patients
and was not administered in 8 cases, those were;
compound injuries – 2, associated chest injuries – 2,
known Diabetic – 1 and osteoporotic fractures –3.

Surgical intervention was done in 16 patients while 4
patients were managed conservatively; those were:
patients with osteoporotic fractures – 2, multiple levels
injuries – 1 and associated injuries – 1.

Lastly, all patients underwent a post-operative
rehabilitation regimen, tailored to individual and injury
specific factors

Results
Of the 20 cases, seven had cervical spinal cord

injuries. The commonest level of cord injury in this series
was C5. The commonest mode of cervical spinal cord
injury was Road traffic accidents. Seven patients had
dorsal spine injuries. The common mechanisms included
falls  from a height, followed by heavy objects falling on
the patients. Six patients sustained spinal cord injury after
trivial falls and were variously diagnosed to have
cervical compressive myelopathy, metastatic bone
involvement or osteoporotic fractures. 16 patients with
spinal cord injury underwent spinal stabilisation and
decompression procedures. Cervical spinal cord injuries
were tackled by anterior decompression and stabilisation,
while dorsal column injuries underwent pedicle screw
instrumentation and decompression. There was a mean
improvement of two Frankel grades after surgical
stabilisation. Three cervical spinal cord injury patients
required a period of ventilation and two needed
tracheostomis. There was one mortality. Five patients
developed pneumonitis, one of whom required repeated
fibre optic bronchoscopic aspirations. Who succumbed.
Seven patients developed bed sores which were
managed consevatively. Two required surgical closure.

Conclusion
Return to functional life is possible after spinal cord

injury in a majority of cases, with deligent multispecialty
care.
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Introduction

Certain neurosurgical procedures like meningioma
resection are associated with significant blood loss,

necessitating the use of multiple transfusions.
Various techniques have been used for reducing intra-

operative blood loss in this situation. These include
preoperative embolisations, autologous blood
transfusions and the use of pharmaceuticals that assist
coagulation and decrease haemorrhage.

Materials and Methods
INHS Asvini, we started using intra-operative

Tranexamic acid routinely for cases which would
potentially need blood transfusions from 01 Dec 11.

The transfusion requirements and blood loss (as
estimated by the surgeon) were compared with a similar
cohort taken respectively by random backward scrolling,
operated prior to 01 Dec 11.

The cases which were chosen for evaluation included
elective craniotomies for meningioma resection, glioma
resection, schwanomma resection and spinal
instrumentation for fractures and listhesis correction and
emergency surgeries for traumatic brain injuries and
hematoma evacuation. Cranial and spinal procedures,
where blood loss was minimal (VP shunts, lumbar disc
procedures) were excluded.
Total patients

There were 30 patients of craniotomy who were
prospectively evaluated. A total of 132(30 cranial,36
spinal – prospective cohort and  30 cranial,36 spinal –
retrospective cohort) were studied from 01 Dec 11 – 30
Nov 12 (Table 1).

The patients in the prospective cohort received

Tranexamic acid and 66 cohort in the retrospective
group, who had not received the chemical.
Tranexamic acid protocol

1gm of Tranexamic acid [1] was given at the time of
induction of anesthesia and the drug was repeated at 8
and 16hrs of the initial dose.
Patient distribution

Age and sex distribution were not considered in the
evaluations as their effect on the blood loss in the series
was not significant.

The majority of patients were in the 30 – 60 years
age groups. Median age – 52yrs.

The male to female ratio – 6:4.
The distribution of cases  under
Cranial cases (prospective) – n=30 (Table 2)

Tranexamic Acid : Does It’s Use Reduce Blood Loss in
Neurosurgery?
Maj KG Ashwath*, Surg Cdr R Yadav**, Surg Capt KI Mathai, VSM+

Abstract
Neurosurgical procedures may be associated with significant blood loss. The role of tranaxemic acid in decreasing
blood loss In nerosurgical operations was studied prospectively and compared with retrospective cohort.
Key Words : Neurosurgery, Tranaxemic acid, Blood loss.

Table 1

Cranial Spinal

Test (N=66)
30 36

Control (N=66)

Table 2

Type of surgery Number

Emergency decompressive craniotomy and 5
hematoma evacuation
Surgery for gliomas 10
Surgery for meningiomas 7
Surgery for posterior fossa tumors 2
Aneurysm surgery 3
Pituitary resection 3

}
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Spinal cases (prospective) – n=36 (Table 3)

Prospective Cohort
Spinal cases

Blood loss in all spinal cases was estimated to be less
than 500ml. The median blood loss was estimated at
250ml. so the spinal cases were excluded from analysis
Cranial cases

The median operative blood loss in the prospective
group was 500ml

Median blood loss: (Table 4)
Prospective cohort (cranial): (Table 5)
Retrospective cohort (cranial): (Table 6)

Analysis of results
The use of Tranexamic acid significantly reduces the

incidence of high blood loss (<700ml i.e. 8/30 vs 16/30
cases) [2]

Statistical significance was found between cases and
controls (<0.005)

No complications related TA in this study [3].

Conclusion
The use of  Tranexamic acid provides an effective,

safe, and cheap method for reduction of blood loss during
and after neurosurgical procedures

Considering the limited number of patients in this study,
our results need, however, to be validated on a larger
number of patients.
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Table 3

Type of surgery Number

Instrumentation for listhesis 30
Instrumentation for fractures 6

Table 4

Cranial cohort Spinal cohort

Test 500ml 250ml
control 700ml 450ml

Table 5

Group Blood loss No. of  cases

A1 > 1000ml 3
A2 700 – 1000ml 5
A3 500 – 700ml 6
A4 < 500ml 16

Table 6

Group Blood loss No. of cases

B1 > 1000ml 9
B2 700 – 1000ml 7
B3 500 – 700ml 10
B4 < 500ml 4



Jour. Marine Medical Society, 2012, Vol. 14, No. 2 121

*Surgery Resident; **Plastic Surgery Resident; ***Senior Advisor, Plastic Surgery & Reconstructive Surgery & HOD, INHS ASVINI, Colaba,
Mumbai.

Vacuum Assisted Closure in the Management of
Traumatic and Nontraumatic Soft Tissue Defects -
An Asvini Experience
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Abstract
Vacuum assisted closure is being increasingly used for wound management. Whilst reconfirming evidence of
successful outcome from its use in many scenarios; this study also identifies the  potential non-beneficiaries of VAC
use.
Key Words : Vacuum assisted closure, Topical negative pressure

Introduction

Traumatic and non traumatic soft tissue defects form
a large part of the workload in military hospitals.

Vacuum Assisted Closure (VAC) therapy, since its
inception 20 yrs back, has changed the outlook towards
complex wounds and has gained a definite place in
wound management. It is known by many
pseudonyms—TNP (Topical Negative Pressure) SPD
(Sub-atmospheric pressure) VST (Vacuum Sealing
Technique) and SSS (sealed surface wound suction) [1].

Convincing worldwide results today is coupled with
the availability of resources. A prospective time series
design study was done comprising 30 patients with
challenging traumatic and non traumatic soft tissue
defects between May 2011 to Sept 2012, to evaluate
the efficacy of VAC.

The VAC Technique
VAC uses medical grade open cell polyurethane ether

foam (which is FDA approved for open wounds) as a
dressing [2]. The pore size is generally 400–600 mm
(thought optimal for tissue growth) [2]. This foam is cut
to fit and closely applied to the selected wounds. An
evacuation tube with side ports, which communicate with
the reticulated foam, is embedded in it. The aim of the
reticulation being that the negative pressure will be
applied equally to the entire wound bed. An adhesive
drape is then applied over the area with an additional 3–
5 cm border of intact skin to provide an intact seal.The
evacuation tube is connected to an adjustable vacuum
pump and a canister for collection of effluent.

The pump can be adjusted in terms of both the timing

(intermittent vs. continuous) and magnitude of the
vacuum effect. In general an intermittent cycle (5 min
on, 2 min off) is employed as this has been shown to be
most beneficial [2].

Effectively the technique converts an open wound
into a controlled and temporarily closed
environment.VAC optimizes blood flow, decreases local
tissue edema, and removes excessive fluid from the
wound bed. These physiologic changes facilitate the
removal of bacteria from the wound. Additionally, the
cyclical application of sub-atmospheric pressure alters
the cytoskeleton of the cells in the wound bed, triggering
a cascade of intracellular signals that increases the rate
of cell division and subsequent formation of granulation
tissue.

The combination of these mechanisms makes the
VAC device an extremely versatile tool in the
armamentarium of wound healing. This is evident in the
VAC device’s wide range of clinical applications,
including treatment of infected surgical wounds,
traumatic wounds, pressure ulcers, wounds with exposed
bone and hardware, diabetic foot ulcers, and venous
stasis ulcers. VAC has also proven useful in
reconstruction of wounds by allowing elective planning
of the definitive reconstructive surgery without
jeopardizing the wound or outcome [3].

VAC is generally well tolerated and, with few
contraindications or complications,like pain, bleeding,
non-healing in some cases. Also the prohibitive cost of
VAC apparatus dissuades its use in large number of
patients.
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Aims and Objectives
To study the efficacy of VAC in managing
problematic wounds.
To categorise the beneficiaries and nonbeneficiaries
from VAC.

Methods
The study was a crossover study because it was

difficult to get ideal matching control with similar wound
type, size, location, bacterial load and associated co-
morbid conditions. A total of 30 patients were subjected
to VAC from May 2011 to Sep 2012.

Therapy was applied only to patients admitted in the
hospital. Any patient with an open wound that had failed
to close or show signs of significant healing were
observed for healing with conservative management for
ten further days followed by VAC for ten more days. If
significant improvement was observed the therapy was
continued till end point was reached.

End point of study was considered to have been
achieved when there was a completely healed wound,
an obliteration of the wound cavity to allow surface
dressings for further healing, or the wound was ready
to be closed by suture or skin graft.

Conservative therapy consisted of twice daily saline
dressing after antiseptic cleansing with 1% betadine
solution. Appropriate antibiotics, antifungal drugs were
given. Wounds were analysed after 10 days and were
considered for VAC.

VAC was applied after adequate debridement and
hemostatsis of the wound. The classic VAC system
(KCI, San Antonio, TX) was used; comprising of a
vacuum pump (negative pressure unit), canister, tubing
to connect the dressing to the pump and dressing pack
(foam and occlusive drapes), therapeutic regulated
accurate care (TRAC) pad and tubing that uses a
continuous feedback loop to the microprocessor control
to monitor and maintain target negative pressure [4].

The VAC was changed every 5th day or sooner as
required and the wounds were assessed for size,
discharge, quality of granulation and for features of
infection. The results were analysed and appropriate
conclusions were drawn.

Results
70% of the patients reached the endpoint i.e; suitably

healed wound.These patients required further saline
dressings only (30%), SSG (23.33%), flap cover (6.66%)
and secondary suturing (10%).

Other positive effects observed were, significant
reduction in wound discharge. All patients had foul
smeliing ,purulent discharge at the start of VAC. Only
30 % following VAC had discharge which was scanty
and serous.

Average pain with conservative therapy was 5.4 +/-
1.60 (Range 1- 9) Average pain with VAC was 3.62 +/
- 1.4 (Range 1- 8) Pain reduction on change from
conservative to NPWT was significant. (P - value of
0.014).

There is a highly significant difference in the percent
reduction in wound volume by the VAC as compared to
Conservative management; this effect did not change
for diabetics as compared to non-diabetics.

Out of total 30 wounds, 21 healed. Of the 9 non-
healed, co-morbidities were associated  in 88 % (8/9).
Out of the (non-healed) 88%,  diabetic non-healed  were
77.77 % (7/9 patients). In three patients diabetes was
the exclusive co-morbidity while in rest of the four
diabetes was present with other conditions.

However, 8/21 (38.09%) of total healed wounds were
DM +/- co-morbidities. i.e; though diabetes formed a
common background in most cases of non-healing, it
was also associated with good VAC outcome in these
38% patients.

Other VAC non-beneficiaries were wounds around
external fixators leading to technical difficulties with VAC
1/30 (3.33%) and those related to compliance 1/30
(3.33%).

Discussion
Wound healing is a complex, multifaceted event that

depends on a balance between the components of the
wound microenvironment and temporal events that
occur in the cellular milieu, all of which are intertwined.
In a complex wound, small changes in the temporal,
biochemical, or physical properties of the healing process
may mean the difference between progression toward

Table 1

Diabetic Non Diabetic p-value
% Reduction Standard Deviation % Reduction Standard Deviation

Conservative 3.7 7.9 3.2 10.1 0.7817
NPWT 26.6 20.9 40.1 17.8 0.0868
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healing or nonhealing.
In our study group VAC resulted in significant

improvement in wound healing in most of the wounds
like most of the previous studies.

Wound contraction was the hallmark effect with the
use of  VAC. It was comparable with observation of
previous researchers [1,5,6].

In our results with NPWT we observed early
resolution of infection in most of the wounds (66.7%
cases). We set our criteria for infection control as
presence or absence of infection as proved by culture.
On comparing our results with previous researchers our
results show better infection control, however criteria
used by other researchers was by calculation of the
bacterial load of healing tissues.

There was significant pain relief with the use VAC.
Our results differ with previous researchers where
therapy was discontinued, supported with analgesics or
the black granulofoam was replace with fine pore white
granulofoam. The results were differing probably due
to more frequent change of dressings by previous
research groups (every 24h to 48h). The shortcomings
observed with VAC use were confinement of patient to
bed,expensive modality (every change of dressing costs
Rs-7500).inability to examine the wound before
application of next VAC.The therapy was not effective
in all wound types or in the same wound type every
time.

Conclusions
VAC was specially beneficial in those with large,

painful wounds, those requiring early infection control
and frequent dressings; whereas the likelihood of benefit
from VAC reduced as the incidence of DM alone or
DM + co-morbidities increased. However this being a
pilot study further, larger studies are required to assess
the efficacy and relative inadequacy of VAC, considering
the cost associated with its use as compared to
conservative therapy.
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Role of Fats in a Healthy Diet
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Abstract
Fats consist of a wide group of compounds that are generally soluble in organic solvents and largely insoluble in
water.  All fats consist of fatty acids bonded to a backbone structure, often glycerol. Fats are the sources for fat soluble
vitamins and essential fatty acids. They provide energy and stability to many internal organs. The sources of fats are
milk & milk products, eggs, meat, pork, beef, chicken, fish, nuts and vegetable oils. There is a probable causal link
between intake of saturated fatty acids and type 2 diabetes and a possible causal association between total fat intake
and type 2 diabetes. There is convincing evidence that high intake of Myristic & Palmitic acids and trans fatty acids
contribute to an increase in risk for cardiovascular diseases. There is a convincing association for consumption of
fish and fish oils and foods high in linoleic acid with reduced risk of cardiovascular diseases. A “probable” level of
evidence demonstrates a decreased risk of cardiovascular diseases for alpha-linolenic acid, oleic acid, nuts (unsalted),
plant sterols and stanols, and no relationship for stearic acid. Hence it is recommended that the total fat intake should
be reduced to less than 30% of total calories, saturated fat intake should be limited to less than 10% of calories and
trans-fatty acids eliminated. It is also recommended that diets should provide an adequate intake of Poly Unsaturated
Fatty Acids (PUFAs), i.e. in the range 6-10% of daily energy intake. Intake of oleic acid, a monounsaturated fatty acid,
should make up the rest of the daily energy intake from fats. These dietary goals can be met by limiting the intake of
fat from dairy and meat sources, avoiding the use of hydrogenated oils and fats in cooking, using appropriate edible
vegetable oils (avoid coconut and palm oil) in small amounts and ensuring a regular intake of fish (one to two times
per week) or plant sources of alpha-linolenic acid. Preference should be given to food preparation practices that
employ non-frying methods.
Key Words : Fats, Healthy diet, Trans fats.

Introduction

Fats consist of a wide group of compounds that are
generally soluble in organic solvents and largely

insoluble in water. Chemically, fats are triesters of
glycerol and fatty acids. Fats may be either solid or liquid
at normal room temperature, depending on their
structure and composition. Although the words “oils”,
“fats” and “lipids” are all used to refer to fats, “oils” is
used to refer to fats that are liquids at normal room
temperature, while “fats” is used to refer to fats that
are solids at normal room temperature. “Lipids” refers
to both liquid and solid fats, along with other related
substances.

Lipids consist of various types of oils, fats, sterols,
waxes and phospholipids. They are present in both in
the plant and animal kingdom. They comprise 18 – 20%
of the total body weight in the human adult. Neutral fats
(triglycerides, triacyl glycerols) are the forms in which
fat is stored in the body in the adipose tissue, the
subcutaneous fat, peri-renal fat depots, inter-muscular
connective tissue and the fat depots of mesentry and
omentum.

Types of Fats
There are many different kinds of fats, but each is a

variation on the same chemical structure. All fats consist
of fatty acids bonded to a backbone structure, often
glycerol. Chemically, this is a triester of glycerol, an ester
being the molecule formed from the reaction of the
carboxylic acid and an organic alcohol. The fats can
broadly be divided into saturated and unsaturated fat
depending upon the saturation of fatty acid chain with
the hydrogen atoms. An unsaturated fat is a fat or fatty
acid in which there are one or more double bonds in the
fatty acid chain. A fat molecule is monounsaturated if it
contains one double bond and polyunsaturated if it
contains more than one double bond. Where double bonds
are formed, hydrogen atoms are eliminated. Thus, a
saturated fat is “saturated” with hydrogen atoms [1].

Trans fat is the common name for a type of
unsaturated fat with trans-isomer fatty acid(s). Trans
fats may be monounsaturated or polyunsaturated. Most
trans fats consumed today are created industrially in
partial hydrogenation of plant oils. Another particular
class of trans fats, vaccenic acid, occurs naturally in
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trace amounts in meat and dairy products from
cattle [2].

Sources of Fats
The sources of fats for a human are from animals

and plants. The animal sources of fats are milk and its
products (cream, butter, ghee, cheese, etc.), chicken,
meat, beef, pork and fish. The plant sources are mainly
from nuts and vegetable oils like seasame, mustard,
groundnut, coconut, palm, sunflower, olive, etc.

Monounsaturated fats are found in natural foods such
as nuts and avocados, and are the main component of
canola oil and olive oil (oleic acid). Other sources include
grapeseedHYPERLINK “http://en.wikipedia.org/wiki/
Grape_seed_oil” oil, ground nut oil, flaxseed oil, sesame
oil, corn oil, popcorn, whole grain wheat, cereal, oatmeal,
safflower oil and sunflower oil. Polyunsaturated fat is
found in fish, other seafood, soya bean, cereal, whole
grain wheat, peanut butter, margarine, mayonnaise,
sunflower seeds and hemp seed.

Foods that contain a high proportion of saturated fat
are dairy products (especially cream, butter, ghee and
cheese), animal fats such as lard and fatty meat, coconut
oil, cottonseed oil and palm oil. Red meat contains more
saturated fat than white meat. Cholesterol in the blood
and tissues is derived from two sources: diet and
endogenous synthesis. Dairy fat and meat are major
dietary sources. Egg yolk is particularly rich in
cholesterol. All vegetable oils are devoid of cholesterol.

Essential Fatty Acid
Humans have a requirement for certain essential fatty

acids, such as alpha-HYPERLINK “http://
e n . w i k i p e d i a . o r g / w i k i / A l p h a -
linolenic_acid”linolenicHYPERLINK “http://
en.wikipedia.org/wiki/Alpha-linolenic_acid” acid (an
omega-3 fatty acid) and linoleicHYPERLINK “http://
en.wikipedia.org/wiki/Linoleic_acid” acid (an omega-6
fatty acid) in the diet because they cannot be synthesized
from simple precursors in the diet. Most vegetable oils
are rich in linoleic acid (safflower, sunflower and corn
oils). Alpha-linolenic acid is found in the green leaves of
plants and in selected seeds, nuts and legumes (flax,
canola, walnuts and soya sauce). Fish oils are
particularly rich in the longer-chain omega-3 fatty acids,
eicosapentaenoicHYPERLINK “http://en.wikipedia.org/
wiki/Eicosapentaenoic_acid” acid (EPA) and
docosahexaenoicHYPERLINK “http://en.wikipedia.org/
wiki/Docosahexaenoic_acid” acid (DHA). In the body,
essential fatty acids are primarily used to produce
hormone-like substances that regulate a wide range of

functions, including blood pressure, blood clotting, blood
lipid levels, the immune response, and the inflammation
response to injury infection.

Why Do We Need Fats in Our Diet? Certain
Reasons

(a) Fats in the diet act as source for fat soluble vitamins
like vitamin A, D, E and K.

(b) Fats are needed in the diet as source for certain
essential fatty acids like linoleic acid and alpha
linolenic acid, which the body is unable to synthesise.

(c) Gram for gram fats are the most efficient source of
food energy. Each gram of fat provides 9 Kcal of
energy for the body, as compared with 4 Kcal per
gram of carbohydrate and protein.

(d) Fats are structural components of some of the most
important substances in the body, including
prostaglandins, which regulate many body functions.
Fats also regulate the production of sex hormones.

(e) Fats are poor conductors of heat and their presence
in the subcutaneous tissues prevents not only loss
of heat from the body but also protects the body
from the cold.

(f) Many of the vital organs like kidneys, heart and
intestines are cushioned by fat that helps them from
injury and hold them in place.

(g) Besides being a high energy source, fats add to the
appealing taste, texture and appearance of food.

Availability of Fats in Food
Cereals and pulses are poor sources of fat, the

exceptional being groundnut and soya bean which
contain 40 gm% and 20 gm% of fat respectively. Though
milk contain moderate amount of fat (4 gm%), the milk
products like butter and ghee have very high
concentration of fat. However cheese has relatively less
concentration of fat (25.5 gm%). The eggs and red meat
have higher concentration of fat than white meat. The
fat concentration of certain foods of animal origin is
shown in Table 1.

Nuts are also good sources of fat of plant origin.
Further, the major source of fat in a human being is oil
since oil is used for cooking of almost of food items.
Most of the vegetable oils have high concentration of
unsaturated fat except coconut oil and palm oil [3].
Vegetable oils are devoid of cholesterol. The
concentration of various types of fats in some vegetable
oils is shown in Table 2.

Myristic and Palmitic fatty acids, which can raise
total and low-density lipoprotein (LDL) cholesterol are
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abundant in dairy products, meat and palm oil. The only
nutritionally important monounsaturated fatty acid is oleic
acid, which is abundant in olive and canola oils and also
in nuts [4]. The most important polyunsaturated fatty
acid is linoleic acid (omega-6 fatty acid), which is
abundant especially in soybean and sunflower oils.
Alpha-linolenic acid (omega-3 fatty acid) is found in very
high concentration in flaxseed, canola and soybean oils.

Fats and Diseases
 Diabetes : Type 2 diabetes results from an interaction

between genetic and environmental factors. Recent
studies suggest a particularly important role for the latter.
The increase in incidence of type 2 diabetes is occurring
in populations, who have a diet energy-dense, high in
saturated fatty acids and depleted in dietary fibre.
Evidence that saturated fatty acids increase the risk of
type 2 diabetes is more convincing than the evidence
for several other nutrients which have been implicated.

It is seen from these findings there is a probable
causal link between saturated fatty acids in take and
type 2 diabetes and a possible causal association
between total fat intake and type 2 diabetes. The two
randomized controlled trials which showed a potential
for lifestyle modification to reduce the risk of progression
from impaired glucose tolerance to type 2 diabetes
included advice to reduce total and saturated fat [5],
but in both trials it is impossible to disentangle the effects
of individual dietary manipulation.

Cardiovascular Diseases: Overweight, central
obesity, high blood pressure, dyslipidaemia, diabetes,
unhealthy diet and low cardio-respiratory fitness are
among the biological factors contributing to increased
risk of cardiovascular diseases. Unhealthy dietary
practices include the high consumption of saturated fats,
salt and refined carbohydrates, as well as low
consumption of fruits and vegetables.

The relationship between dietary fats and
cardiovascular diseases, especially coronary heart
disease, has been extensively investigated, with strong
and consistent associations emerging from a wide body
of evidence compiled from animal experiments, as well
as observational studies, clinical trials and metabolic
studies conducted in diverse human populations.

Saturated fatty acids raise total and low-density
lipoprotein (LDL) cholesterol, Myristic and Palmitic
acids being the greatest culprits. Stearic acid has not
been shown to elevate blood cholesterol and is rapidly
converted to oleic acid in vivo. Metabolic studies have
demonstrated that trans fatty acids render the plasma
lipid profile even more atherogenic than saturated fatty
acids, by not only elevating LDL cholesterol to similar
levels but also by decreasing highdensity lipoprotein
(HDL) cholesterol [6]. Several large cohort studies have
found that intake of trans fatty acids increases the risk
of coronary heart disease.

Although dietary cholesterol raises plasma cholesterol
levels, observational evidence for an association of
dietary cholesterol intake with cardiovascular diseases
is contradictory. Dietary plant sterols, especially
sitostanol, reduce serum cholesterol by inhibiting
cholesterol absorption. The cholesterol-lowering effects
of plant sterols has also been well documented and
commercial products made of these compounds are
widely available, but their longterm effects remain to be
seen.

Table 3 shows the summary of strength of evidence
between dietary fat and risk of developing cardiovascular
diseases.

Table 1 : Fat Concentration of Foods of Animal Origin

Food Item Fat Concentration (Gm per 100 gm)

Milk 4
Butter 81
Ghee 100
Cheese 25.5
Fish 1-5
Chicken 7
Egg 10
Lamb 14
Beef 18
Pork 35

Table 2 : Concentration of Various Types of Fats in
Vegetable Oils

Vegetable Saturated Mono- Poly-
oil fat, unsaturated unsaturated

fat, fat,
Gm / 100 gm Gm / 100 gm Gm / 100 gm

Coconut oil 40.8 43.8 9.6
Palm oil 45.3 41.6 8.3
Groundnut oil 18.0 48.4 33.6
Sesame oil 14.6 41.5 43.8
Mustard oil 12 60 21
Sunflower oil 11.9 20.2 63.0
Safflower oil 10.2 12.6 72.1
Rice bran oil 20 47 33
Olive oil 14.0 69.7 11.2
Corn oil 12.7 24.7 57.8
Soya oil 14.5 23.2 56.5
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Cancers
Colorectal Cancer. It has been suggested that the

diet related factors, particularly overweight / obesity may
account for the ten fold increase in colorectal cancer
incidence rates in developed than in developing countries.
There is almost universal agreement that some aspects
of the “westernized” diet are a major determinant of
risk; for instance, there is some evidence that risk is
increased by high intake of meat and fat.

Breast Cancer. Incidence of breast cancer is about
five times higher in industrialized countries than in less
developed countries and Japan. The only dietary factors
which have been shown to increase the risk for breast
cancer are obesity and alcohol. Obesity increases breast
cancer risk in postmenopausal women by around 50%,
probably by increasing serum concentrations of free
estradiol [7]. The results of studies of other dietary
factors including fat, meat, dairy products, fruits and
vegetables, fibre and phyto-estrogens are inconclusive.

Recommendation : World Health Organisation has
recommended few nutrient intake goals for preventing
diet-related chronic diseases. The recommendations
pertaining to intake of fat in the regular diet are shown
in Table 4 [8].

Take Home Message
The dietary goals discussed above can be achieved

by
(a) Limiting the intake of fat from dairy and meat

sources, which have high concentration of saturated
fats. Avoid butter and choose low-fat milk.

(b) Avoiding the use of hydrogenated oils and fats in
cooking.

(c) Using edible vegetable oils, which contain high
concentration of polyunsaturated fatty acids, in small
amounts.

(d) Avoiding / restricting the use of coconut and palm
oil in cooking.

(e) Ensuring a regular intake of fish (one to two times

per week) or plant sources of alpha-linolenic acid.
(f) Preference should be given to food preparation

practices that employ non-frying methods.
(g) Check the amount of trans fat present in the food

items purchased from outside sources.
(h) In restaurants, avoid fried food, biscuits and other

baked food items, unless it is sure that the restaurant
has eliminated trans fat.
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Table 3 : Summary of Strength of Evidence on Dietary Fat and Risk of Developing Cardiovascular Diseases
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Introduction

Decompressive craniectomy is a life saving
procedure in severe traumatic brain injury. The

bone flap is often preserved in the anterior abdominal
wall to facilitate later reconstruction.

We report a case of decompressive  cranictomy,
where the bone flap, preserved by refrigeration got
resorbed after implantation. Split rib allografts were used
for calvarial reconstruction.

Case Report
Pranali, a five year old girl fell to the cemented road

from verandah of her fourth floor residence. She
sustained severe traumatic Brain Injury &  was rushed
to INHS Asvini ,where she suffered a respiratory arrest
(intubated and revived) She underwent Lt fronto Parietal
Temporal Decompressive Craniectomy due to her
unstable clinical condition,bone flap preservationby
refrigeration was opted for (to avoid the added morbidity
of subcutaneous abdominal pouch implantation). The girl
made a remarkable recovery after 5 days of elective
ventilation. The refrigerated bone flap was reimplanted
but got resorbed  (Fig. 1).

The girl was now taken up for calvarial reconstruction
with split rib graft & titanium plate (Fig. 2). Two ribs (5
& 7) were harvested,split and implanted

The cosmetic result has been satisfactory

Discussion
Decompressive Craniectomy is a life saving

procedure after severe traumatic brain injury [1]. Various
bone preservation techniques have been described [2].
Calvarial reconstruction with synthetic material is often
used in adult patients [3]. In children, autologous material
with growth potential is preffered [4]. Split rib auto grafts

can be used to provide a satisfactory contour for calvarial
reconstruction [5].

Referrrences

1. Aarabi B, Hesdarffer DC, AhnES, Aresco C, Scalea TM,
Eisenberg HM. Outcome Following decompressive

Cranial Reconstruction after Decompressive Craniectomy
Maj Amogh*, Maj Rajkumar**, Lt Col Nikhil Tiwari+, Surg Capt KI Mathai VSM++

Abstract
Pranali,  A five year old girl who sustained grievous head injury as a result of fall from the 4th  floor underwent a
decompressive craniectomy. Reconstruction with autologous bone failed due to resorption. Rib graft reconstruction
was carried out with satisfactory cosmetic results.
Key Words : Decompressive craniectomy, Split rib cranioplasty.

Fig. 1 : 3D reconstruction CT showing bone graft Restoration

Fig. 2 : Intra Operative Picture Depicting Split Rib Graft
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Spontaneous Remission of Bilateral Subdural Hematoma
in a Case of Dementia
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Abstract
A 73 years old individual under treatment of a private practitioner for Dementia, was noted to have Bilateral Subdural
Hematomas. Repeat CT Scans done after evaluation at a tertiary care centre showed complete resolution.
Key Words : Bilateral chronic hematomas, Spontaneous resolution.

Introduction

A 73 years old individual was referred to our centre
as a case of Dementia. His attendants observed

that the individual had gross memory impairment and
was unable to identify even his family members.
Inappropriate behavior including wandering aimlessly
and disrobing himself were also noted. MMSE Score
was 8/30. A CT Scan done at a private centre
demonstrated large bilateral subdural hematomas (Figs.
1a and 1b), for which no specific treatment had been
sought.

He was planned for surgery after a fresh CT Scan.
Repeat CT Imaging however revealed complete
spontaneous resolution of the subdural collections (Figs.
2a and 2b).

Discussion
The aetiology of Chronic Subdural Hematomas is still

Fig. 1a : Dated Apr 2012. Fig. 1b : Dated Apr 2012.

not fully understood [1]. Often initiated by trivial trauma,
in the setting of a relatively atrophic brain, a small bleed
expands hygroscopically [2]. Neovascularization of a
membrane which forms over the clot results in
microbleeds [3], which add to the osmotic load. These
hematomas therefore tend to act as growing mass
lesions and resolve only with surgical treatment.

In this case, spontaneous resolution of the bilateral
subdural hematomas occurred possibly due to a natural
reversal of the CSF flow dynamics.

The role of conservative management of bilateral
subdural hematomas therefore requires further
exploration.
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Introduction

A 50 year old soldier presented with headache of 4
days duration, diplopia & drooping of right eye lid

(Fig. 1) There was no history of trauma.
The patient was subjected to CT head which showed

right frontal subdural hematoma (Fig. 2a). He underwent
evacuation of the subdural hematoma through a right
frontal burr hole. Post operative follow up CT showed
pneumocephalus in subdural space and reasonable
resolution (Fig. 2b).

However persistent III rd nerve palsy aroused
suspicion of a laterally pointing PCOM aneurysm and
prompted referral for further imaging and digital
subtraction angiography. MR Imaging did not reveal any
pathology except residual/recurrent subdural hematoma
(Fig. 3). Four vessel DSA did not reveal any aneurysm
(Fig. 4).

Discussion
Posterior communicating artery aneurysms which

point laterally may be associated with III rd nerve
palsy [1]. Classically bleeding from a PCOM aneurysm
produces a subarachnoid hemorrhage in Sylvian fissure
and basal cisterns [2,3]. In this middle aged patients,
with no history of antecedent trauma, a leaking PCOM
artery aneurysm was suspected. However a negative
DSA excluded this possibility.

Aetiology in this case could have been an Uncal
herniation resulting in III rd nerve palsy [4]. Resolution
of III rd nerve palsy is often delayed even after reversal
of herniation [5].

Spontaneous Subdural Hematoma with IIIrd Nerve Palsy -
A Diagnostic Dilemma
Dr Mahendra Mal*, Surg Capt KI Mathai**, Surg Cdr Rajeev Sivasankar+

Abstract
A 50 year old male presented with sudden onset headache and features suggestive of right IIIrd nerve palsy. NCCT
showed a subacute subdural hematoma, which was evacuated. Despite satisfactory evacuation III rd nerve palsy
persisted. DSA and  MRI were non contributory
Key Words : Chronic subdural hematoma, IIIrd nerve palsy

Fig. 1 : Failure to adduct on lateral gaze. Note the ptosis.
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Mumbai - 05.

Fig. 2 : a) pre op CT showing SDH with significant mass effect
and post evacuation. CT
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Surgical Management of Double Aneurysms
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Abstract
A 47 year old lady presented with features of spontaneous Intracerebral Haemorrhage (ICH). CT scan showed a right
frontal hematoma with diffuse Subarachnoid Haemorrhage (SAH). Digital Subtraction Angiography (DSA) revealed
Descending Anterior Cerebral Artery (DACA) and Middle Cerebral Artery (MCA) aneurysms. Managed with
hematoma, evaluation and aneurysm clipping, she made a good recovery.
Key Words : Intracerebral Hematoma, Descending Anterior Cerebral Artery (DACA) aneurysm, Middle Cerebral
Artery (MCA) aneurysm.

Introduction

Aneurysm involving cerebral artery in common. But
double aneurysm involving cerebral arteries some

times under diagnosed.

Case Report
A 47 year old lady presented with features of severe

headache and nuchal pain followed by a seizure and
loss of consciousness of 6-7 hours. The patient
developed left hemiplegia. A CT scan was done (Figs.
1,2), which showed diffuse Subarachnoid Haemorrhage
(SAH) (Fischer Grade IV) with a right frontal
intracerebral hematoma. A DSA (Fig. 3) was done, which
showed MCA and DACA aneurysms. The DACA
aneurysm was clipped first, using an interhemispheric
approach. The frontal hematoma was also evacuated
at the same time.The MCA aneurysm was operated by
a Pterional, trans-sylvian approach and clipping was

done.
The patient made a good recovery. The hemiplegia

resolved over the next few weeks and she was
discharged home without a deficit (Fig. 4).

Fig. 1 : Fig. 2 : Fig. 3 : Showed MCA and DACA
aneurysms.

Fig. 4 :
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Discussion
Double aneurysms suggest defects in the media of

blood vessels susceptible to pulsatile flow at branch
points [1]. Distal anterior cerebral artery (ACA)
aneurysm rupture is best managed by surgical
intervention [2]. MCA aneurysms are optimally managed
by clipping [3]. The hemiplegia, in this patient was due
to SAH induced vasospasm [4], with recovery after the
spasm got relieved.
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