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FROM THE EDITOR'S DESK

This millennium's first issue of the journal is now in your hands.

This issue contains several articles, which were presented at the National Conference on Marine and Allied
Medicine at Mumbai on 16 and 17 Oct 99.

Alcohol consumption is wide spread in all segments of our society and is gradually increasing. This issue
is of contemproary interest to the health authorities. Estimation of MCV is a simple procedure which can
help the clinician in monitoring cases of alcohol dependence. An article on the subject by Surg Cdr AA Pawar
and Surg Cmde PS Valdiya et al discusses this issue in detail. Aetiology of upper GI tract hemorrhage has
always been a dilemma for.the physician. Data painstakingly compiled over almost a decade by Col Pruthi
is presented in his article in the current issue.

The speed with which internet has premeated our daily life is truly amazing. A major offshoot of this IT
revolution has been the amount of medical literature available on line. An article i'Medicine on the internet
: the new millennium beckons" by Surg Cdr IK Inderjit et al compiles a list of the more reliable and important
websites and addresses for the medical fratemity. As Asvini modernisition advances and we get progressively
"online" this information will be of great use to the clinician.

Although we have been practicing hyperbaric clinical medicine for nearly two decades, inadequacy of
patient monitoring facilities particularly the critically ill inside the chamber remains. "Monitoring and patient
care equipments in clinical hyperbaric chambers" an article by Cdr G Paul et al lists the advanced facilities
available world wide.

Sphygamomanometer or the mercury BP apparatus has been the gold standard and work-horse for the
clinician for more than a century. However an obituary of sorts has now been written by Surg Cdr Murthy
et al in his article, but the question is, "is this sturdy, solid and reliable instrument ready to be consigned to
the dustbin ofhistory yet"?

Any comments.

Jour. Marine Medical Society, Jan-Jun 2000, Vol.2, No. I



Editorinl
MEDICINE ON THE INTERNET :
THE NEW MILLENNIUM BECKONS

Surg Lt Cdr IK INDRAIIT*, Surg Capt S NANGPAL**

INTRODUCTION

he internet is a vast network of computers
spanning the entire globe. Created initially to
suit the requirements of the military in

United States of America, it has now broken all
barriers and has been seamlessly integrated into the
personal computer, at home or office. From recrea-
tion to applied science and technology, and from
critical care medicine case scenarios to digitized
radiology images and pathology specimens, the in-
temet has become increasingly useful for medical
practitioners. This anicle describes the power of
internet when applied in the context of medicine.
Furthermore an attempt has been made to briefly
overview the gamut of medical websites on the
internet, to provide the reader a nutshell view ofthe
powerful and magical world of intemet.

WHAT IS INTERNET?

The intemet was created in 1969, when the ad-
vanced research projects agency ofthe United States
department of defense funded up an experimental a
long-distance telecommunication network consist-
ing of only four computers. In the 1980s, AR-
PANET was superseded by NSFNET, a series of
networks created by the National Science Founda-
tion, which established the present-day structure of
the intemet []. Over the last few years there has
been an exponential explosion in the number of
computers added to this network. It is estimated thlt
internet traffic doubles every 100 days with more
than 100 million people worldwide now on-line.
Telecommunications on the intemet are stand-
ardized by a set of communications protocols, the
TCP/IP protocol suite, that describe routing of mes-
sages over the internet, computer naming conven-
tions, and commonly used internet services such as
e-mail. The internet is so vast that practically every

aspect of human interest including medicine, com-
munications, commerce, science, media, law, art
etc. are represented in some form or fashion.

To leam the intemet, there are many basic books
available. However, for those who are desirous to
learn the Net on the Net itself. there are a host of
sites that fulfill the need. These include the under-
mentioned : Doctors guide to Internet at
http://www.pslgroup.com/docguide.htm, Begin-
ners guide to Internet at http://www.silver-
link.net/poke/IlP/, Learn the net at
http://www.leamthenet.com/english/index.html
and Hitchhikers web guide at http://www.hitchhik-
ers.net/guide.phtml.

Related to Intemet is a working knowledge of
computers. A concise and informative online basic
primer of computers in medicine is available from
the BMJ group of publications : ABC of Medical
Computing
http://www.bmjpg.com/data/abcmc.htm. Another
website dealing with basic information of computers
is What is Computers http://www.whatis.com.
Once one becomes familiar with intemet there many
sites offering a variety of internet related features.
One such popular site is Internet Tools
http://www.december.com/neVindex.html.

OVERVIEW OF MEDICINE ON THE NET

The intemet has 800 million sites approximately
at the moment, with a remarkable tendency to grow
further. Of these, it has also been estimated that there
are close to 100 million sites dealing primarily with
medicine. Truly, medical teaching has evolved from
Vesalius to the electronic library [2].

Clearly, it would be impossible to browse and
evaluate all the million sites. At the moment a vari-
ety of techniques are used to access medical infor-

*Classified Specialist in Radiodiagnosis and Imaging, Department of Radiodiagnosis and Imaging, INHS Asvini; **Senior Adviser
Marine and Hyperbaric Medicine, Institute of Naval Medicine.
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mation from the intemet. These include medical
search engines, general-purpose search engines,
medical meta-lists, and commercial sites on the
Web. However, the best method of information re-
trieval from the Web is not known.

Recently a study has compared methods quanti-
fying their efficiency in retrieving medical informa-
tion [3]. The main outcome measures were the num-
ber of questions answered by each Web site, the
correctness of the answers, the number of links
followed to get an answer, and how well docu-
mented the answer was using the health on the net
criteria. The results showed that MD Consult. a
commercial site, Hardin MD (a meta-list) and excite
and HotBot (general search engines) found the
greatest number of answers while the medicine-spe-
cific search engines performed poorly. At the mo-
ment, the method in the madness to meaningfully
search and derive information that one wants
quickly relies on two strategies, namely search en-
gines and medical resource sites.

SEARCH TECHNIQUES

The first strategy employs search engines. Search
engines are comparable to yellow pages, delivering
a list of sites pertaining to any medical topic. Most
of the search engines have a blank field where the
topic is typed, and uti l ises a search button, which
needs to be clicked, displaying in a period ofusually
Iess than ten seconds a list of sites. The current
popular search engines include Yahoo, Alta Vista,
excite etc.

Search engines have evolved further with the
introduction of metasearch engines. Metasearch en-
gines function as "yellow pages of yellow pages"
and queries multiple search engines, echoing the oft
repeated judgement" Why search when you can
metasearch?". The popular metasearch engines in-
clude All the Web at http://www.alltheweb.com/,
Dogpile at http://www.dogpile.com/, Hotbot at
http://www.hotbot.com/, Metacrawler at
http://www.metacrawler.com/ and Savvysearch at
http://www.savvysearch.com/. For a list of search
engines, Beaucoup is a site that has complied a
variety of 1600 search engines in-various categories
including metasearch engines: http://www.beau-
coup.com/ I metaeng.html.

On the fl ip side of using search engines, to begin

6

with there are many search engines and therefore the
selection is a personalized choice. Another inherent
problem is that a typical search by a search engine,
eventualf y results in 40 to 50Eo of useful material,
with a bulk of the websites not catering specifically
on the topic asked for. To overcome this problem the
second strategy, namely the use of medical directo-
ries is resorted to.

Medical resources or medical directories deal
with a huge catalogue of topics by categorizing
them, usually by specialities. The largest and com-
prehensive medical directory are accessible as Med-
mark at http://www.medmark.org, Medmatrix at
http://www.medmatrix, Galaxy Guide to Medical
Topics at http://galaxy.einet.neVgalaxy/IvIedi-
cine.html and Virtual Hospital Major Links
http://www.vh.org/Providers/Providers.html. The
directories host a huge collection of individual
websites under categories of various specialities.

MEDICINE AND INTERNET: THE RANGE
OF SITES

Intemet contains medical topics ranging from
"the history of medicine" to "new mddical sites" that
are added every week. Tracing of the history of
medicine is depicted in engaging sites such as His-
tory of medicine at http://www.asap.uni-
melb.edu.au/hstm_medicine.htm and Medical his-
tory on the net at http://www.anes.uab.edr.r/med-
hist.htm. At the other end of the spectrum are the
new and updated sites that are added to the net,
which can be perused at New Medical sites of the
week at http://www.pslgroup.com/medsites.htm.
The intemet is a rapidly developing and useful tool
for emergency physicians. There is a website for
emergency medicine aptly tilted E Medicine at
http://www.emedicine.com/emerg/index.Shtml [4].

To cater to the needs of medical students there is
a "lounge" where common topics, interest, chat top-
ics, job opportunities are dealt comprehensively :
IMS lounge http://www.medstudents.net/. Simi-
larly, there are sites dealing with Hippocratic Oath
at http://chrononet.hypermart.net/hippocratic/,
Medical Audio items at http://www.medli-
brary.com/medlibrary/Audio/, Rare diseases in
children at http:l lmcrc22.med.nyu.edu/murphp-
0l/texthome.htm. Truly, medical information on the
net is not only measureless but endless too.

Jour. Marine Medical Society, Jan-Jwt 2000, Vol. 2, No. I



MEDICAL SPECIALITIES AND INTERNET

Some of the absorbing and enticing specialities
medical websites are reviewed here. The finest sites
on pathology are Pathmax at http://www.path-
max.com and Weblab at http://www.med
lib.med.utah.edu/lVebPath/webpath.html. A huge
set of cardiology links are located as Cardiology
Links http://www.cardio-info.com/l inkanat.htm, at
Welcome at Cardiology Compass at
http://www.cardiologycompass.com/ and at
http://www.secondvisi on.com/msc/meded/l inks/t
opics/systems/heart.htm. There are many cardiac
and respiratory auscultation online sites, which pro-
vide downloadable audio files that one can listen to.
These include McGill Cardiac Respiratory Aus-
cultation Sounds Atlas at http://www.mu-
sic.mcgill.cal-tkatsia"/auscultation.html and Car-
diac Auscultation Links at http://www.west-
ernu.edu/lib_hrtsound.html. An illustrative
Paediatric chest atlas is available at
http://www.tc.umn.edu/nlh ome/ m47 5 lbjarn0O I /st
uff/chd.html. A useful site on Paediatric Cardiol-
ogy Links is available at
http://www.neosoft.com/-rlpierce/pc.htm. A de-
scriptive text on 550 childhood illnesses is at hand
from the Pediatric Database at http://www.icon-
data.com/health/pedbase/pedlynx.htm.

A primer of Brain tumour is accessible at
http://www.abta.org/primer/types.htm while a
large set of links to various surgical topics is avail-
able at Dr. Bagga's Surgery links http://mem-
bers.wbs.neVhomepages/b/a/g/baggaVmedicine
.html. An Online Atlas of surgery is obtainable at
http://www.bgsm.edu/surg-sci/atlas/atlas.html [5].
An absorbing set of Surgery links is on offer at
httpl 1207 .226. I 84.98/cat I /s/s56 I .htm while a l arge
set of Breast Carcinoma Links is at hand at
http://www.med.umich.edr-r/ I libr/cancer/breast06.
htm. The largest set of Oncology links is available
at http://micf.mic.ki.se/Diseases/c4.html and
http://advocacynet.com/cancermks.htm.

Tuberculosis has been extensively indexed at
Lupin TB Links http://www.lupingroup.com/in-
dexl.htm while Malaria Links have been compre-
hensively compiled at http://www.geoci-
ties.com/HotSprings/Resort/5403/Links.htm. Dia-
betes mellitus has its links at

Jour. Marine Medical Society, Jan-Jun 2000, Vol. 2, No. I

http://www.mtsinai.org/diabetes.html while Acid
Base tutorial ia an excellent infobase at
http://www.tmc.tulane.edu/departments/anesthesi
ology/acid/acid.html. The entire George Simon's
plain film collection is freely accessible at
http://www.sbu.ac.u}</-dirt/museum/g-topics.html.
There is a Temporal bone - interactive electronic
textbook at http:l 1206.39.77 .2ltemporalbone/tem-
poral_home.html and Atlas of Diagnostic Laparo-
scopic Surgery at http://www-surgery.med.ohio-
state.edu/atlas/. Dermatological Online Atlas is a
database, available on the WWW at
http://www.derma.med.uni-erlangen.de. GynObst
is a website featured at http://www.gynob.com/in-
dex.htm while Infertility resources are located at
http://www.ihr.com/infertility/index.html. A com-
plete textbook of Orthopaedics by Wheeless is
available at http://www.medmedia.com/med.htm.

Urology and Nephrolog;r is complied exhaus-
tively at http://www.medmark.org/uro/ and
http://www.medmark.org/neph"/. The foremost
transplantation site at the moment is Transweb at
http://www.transweb.org/ and there is a large set of
organ transplantation links at
http://www.asf.org/other.html. The entire range of
pharmaceutical products can be accessed from
Drug Search Lists http://www.rxlist.com,/ or at
Pharminfo Net http://pharminfo.com/. Speci fi cal ly
for antibiotics, there is a guide, which offers details
at Antibiotic Guide http://www.int-
med.mcw.edu/AntibioticGuide.html.

MULTIPLE SPECIALITIES LINKS

There are special medical sites that conveniently
catalogue the best of each speciality and link them
directly from a single page. These can be viewed as
"one-stop" page, making a difficult task easy. These
popular sites are located as Essential Medical
Links at http://www.el.com./elinks/medicine/,
Medical Students Links at http://som.flin-
ders.edu.au/FUSA/FMSS/NAMSA/medicine.html,
Galaxy Guide to Medical Topics at http://gal-
axy.einet.net/galaxy/lvledicine.html, Internet
Medical Search Guide http://www.pcom.edul/li-
brary/clinical.htm, Nursing and Medical Links at
http://www.seaox.com./nurse.html, Disease Link
http://www2.mc.duke.edu/depts/ptot/CurrentSite/
Links/JC-Bookmarks.html.



ELECTRONIC BOOKS ON THE NET

A further significant feature on the net is the
access to medical textbooks online which are freely
available. Some of the most popular e-medical
books includes AIDS at http://hivin-
site.ucsf.edu/akbl1997l [6], Pediatric Critical
Care at http://www.coiera.com/, Textbook of Vir-
tual Anesthesia accessible at
http://www.usyd.edu.au/sr-r/anaesAr'AT/VAT.html,
Wheeless' Textbook of Orthopaedics at
http://www.medmedia.com/med.htm, Yale Univ
Heart Book at http://www.med.yale.edu/li-
brary/heanbk/ Onlirre Merck's manual accessible
at http://www.merck.com,/pubs/mmanual/ and Har-
risons online at http://www.harrisonsonline.com/.
Furthermore, there are sites that periodically update
a list of medical textbooks available online on the
net. These are sourced at Medical Text on the Net
http://www.elo.com.br/-gacferro/medtexts.html
and at Online textbooks page
http://bubl.ac.uk/l ink/types/guides6 I .htm.

SEARCHING MEDICAL LITERATURE
AND ARTICI,ES ON THE NET

An important feature of the internet is the simple
and uncomplicated method of obtaining authentic
academic literature and articles in a variety of medi-
cal disciplines. Medical article can be conveniently
accessed and derived medline which is based in
America. Medline is the national l ibrary of medi-
cine's premier bibliographic database covering the
fields of medicine, mursing, dental medicine, the
healthcare system, veterinary medicine, and the pre-
clinical sciences, available free on the intemet
through many agencies including PubMed [7]. this
retrieval system allows users of all skill levels to
obtain important medical information. A shortcom-
ing however is the full articles may not be available
freely. The widespread use of computers and the
internet have made searching the medical literature
easier and more accessible to most physicians. The
MEDLINE is a comprehensive, cross-referenced
database of citations to the medical literature cover-
ing 1966 to the present. The NLM maintains several
other literature databases that are also available on-
line. In 1996, the NLM began providing free, unlim-
ited access to MEDLINE to all over the Wrold Wide
Web. Pubmed is accessed through the portal Pub-
med: http://www.ncbi.ncbi.nlm.nih.gov/PubMed/.

What's more there are sites which compare the
various web agencies that offer medline, namely
Medmatrix Medline Comparator at
http://www.medmatrix.org/info/medlinetable.asp
and a site recentlv introduced at recentlv Invivo
Medline List http://www.in-
vivo.net/bg/medline2.html. Another popular site
utilised for searching the net is Internet Grateful-
med at http://igm.nlm.nih.gov/ [8]. There are sites
now available which focuses on articles derived
from medicaljournals based in India, too. These are
available at Indian Journals Medline database
http://www.qmedin.com/medsites/medlinejournal
s.htm and Indian NIC Journals database at
http://www.qmedin.com/medsites/fulltext.htm.

JOURNALS ON THE NET

Medical journals undoubtedly form the back-
bone of scientific leaming and effective medical
practice. There are sites that have been compiled
across the globe which display a list of medical
joumals. The various medical journals are cata-
logued at popular sites such as Medical Centre
Libraries Journal Index at
http://scilib.ucsd.edu/bml/medj_nz.htm, Med-
webplus Medical Journals http://med-
webplus.com/subject/, Sciencekomm Medical
Journals http://www.sciencekomm.aVjour-
nals/medicine/med-bio.html. An interesting site
which advises on the methods to finding bioscience
and medical journal articles online is available at
http://www.sciencekomm.atladvice articles.html.

Other excellent complication of medical joumals
on the net is located at UNICA Biomedical journals
list http://pacs.unica.iVperiod.htm, Stanford Medi-
cal Journal Site at http://highwire.stanford.edu/,
Teleport Medical Journal at http://www.tele-
port.com/-heston/journal/chat.htm, Mednets Jour-
nal Links http://www.intemets.com/mednets/ob-
gyn.htm, Webmedlit at
http://www.webmedlit.com/, Utah Online E-Jour-
nals List http://medstat.med.utah.edu/data-
base/ejoumal.html and Science Direct Medical
Journals http://www.sciencedirect.com.

POPULAR MEDICAL JOURNALS

There are certain medical joumals, which com-
prehensively cater to a wide group of medical pro-
fessionals merging the barriers between various dis-
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ciplines. As an illustrative example, a small select
group of the popular medical journals available on
the intemet typically includes Lancet at
http://www.thelancet.com and NEIM at
http://www.nejm.org British Medical Journal at
http://www.bmj.com/, JAMA at
http://www.amaassn.org/content/index.asp.

CME ON THE NET

Continuing medical education (CME) is meant to
bridge the gap between new scientific observations
and clinical practice [9]. However, traditional CME
has not been effective at altering the behaviours of
physicians. One reason for this failure of traditional
CME programs may be their inflexibility. In tradi-
tional CME, the clinician does not choose the topic,
the pace of the program, or the place of leaming, and
the CME material cannot be easily delivered to the
point of care where the clinicians needs the informa-
tion. Computers and computer networks have been
the potential to accomplish these goals. CME has
begun to appear on the.internet; however, there have
been few evaluations of its usefulness, acceptance,
and effectiveness. Moreever, several obstacles to
wide use remain. These obstacles comprise issues
regarding training in using the intemet fo1 physi-
cians, reluctance of physicians to participate in on-
line commerce, and the cunent unavailability of
CME to be delivered in small-grained quantities to
the point of care. As these issues are being ad-
dressed, on-line CME can be experienced from the
following sites at CME Medscape List
http://www.medscape.com/Home/CMEcenter/C
MECenter.html CME Web at
http://www.cmewebe.com/ and CME at
http://www.cmeweb.com/ and CME at
http://ahsn.lhsc.on.ca./ce.

CONSULTATION ONLINE

Increased use of e-mail by physicians, patients,
and other health care organizations and staff has the
potential to reshape the current boundaries of rela-
tionships in medical practice. By comparing recep-
tion of e-mail technology in medical practice with
its historical analogue, reception of the telephone,
there are new expectations, practice standards, and
potential liabilities thatemerge with the introduction
of this new communication technology [0]. Doc-
tors, at many places around the world have begun

Jour. Marine Medical Society, Jan-Jun 2000, Vol. 2, No. I

using e-mail for online consultation recognizing the
e-mail may be included in the patient's medical
record. Likewise, doctors understand the ramifica-
tions of communicating electronically with patients
and often obtain documented informed consent be-
fore using e-mail Il]. Medical practitioners must
keep patient information confidential, which will
require taking precautions (including encryption to
prevent interception) to preserve patient informa-
tion, trust, and the integrity of the patient-physician
relationship.

HELATH CARE AND INTERNET

Healthcare is a major candidate for improvment
in any vision of the kinds of information highways'
and 'information societies' that are now being visu-

.alized. The medical information management mar-
ket is one of the largest and fastest growing segments
of the healthcare device industry I I 2]. Medicine and
health care is not merely a subject matter on national
programs but often has global connotation. Some of
the global agencies that are authorities on health
care, accessible on the internet include CDC
http://www.cdc.gov/ and WHO Health Topics
http://www.who.org/home/map_ht.html.

MEDICINE AND NAVY

A first aid manual with particular emphasis for
the Navy is available as The Navy Standard First
Aid Course at http://www.vnh.org/Stand-
ardFirstAid/toc.html. This site comprehensively
covers health cducation topics such as basic life
support, bleeding, shock, soft tissue injuries envi-
ronmental injuries NBCD casualities rescue and
transportation. In addition there is a Virtual Naval
Hospital Information accessible at
http://www.vnh.org/Providers.html. There is also a
Navy Health Book at
http://www.vnh.orgA.lHB/NHBHome.html dealing
with general topics such as common medical prob-
lems, dentistry, pharmacy, health promotion, occu-
pational and environmental health, procedures, first
aid, textbooks. administrative manuals. medical
journals, continuing education and professional
health organizations.

HEALTH CARE AND INDIA

Websites dealing with the various issues of-
health care in India are emerging fast. These include
India Health http://www.healthlibrary.com/in-



dia_file.html, a Med
http://www.qmedin.com/medsites/index.htm, Ox-
fam Health Car.e in India http://www.ox-
fam.org. uk/coolplanet/kidsweb/world/indhealth.h
tm, Weblndia Health India http://www.webin-
dia.com/vategoryArealthcare.html.

OTHER SITES IN MEDICINE

In addition to the sites described above, there are
few internet sites that cover the spectrum of topics
that influences our "day to day" medical practice.
Some of the these sites that are available on the
intemet are Clay IIELBERS Statistics Links at
http://www.execpc.com/-hel berg/statistics.html,
Electronic Statistics Tutor at http://www.stat-
soft.com/textbook/stathome.html, Medical Quota-
tions at http://www.doctorspage.net/quotes.asp and
Medical Humour at http://www.doctor-
spage.net/humor.asp.

THE FLIPSIDE

Internet and information and communication
technologies may help reduce health disparities
through their potential for promoting health, pre-
venting disease, and supporting clinical care for all.
Unfortunately on the flipside, there are many pa-
tients with health problems least likely to have ac-
cess to such technologies. Barriers to access include
cost, geographic location, iliteracy, disability, and
factors related to the capacity of people to use these
technologies appropriately and effecti vel I I 3].

A goal of universal access to health information
and support is needed to augment existing initiatives
to improve the health of individuals and the public.
Both public - and private-sector stakeholders, par-
ticularly govemment agencies and private corpora-
tions, will need to collaboratively reduce the gap
between the health information "haves" and "have-
.nots". This will comprise a variety of measures such
as supporting health information itechnology access
in homes and public places, developing applications
for the growing diversity of users, funding research
on access-related issues, ensuring the quality of
health information and support, enhancing literacy
in health and technology, training health informa-
tion intermediaries, and integrating the concept of
universal access to health information and support
into health planning processes.

l 0

THE PRESENT

At present the intemet and the world wide web
(WWW) have emerged as trend breaking technolo-
gies in promoting education in medical world. In-
temet sites relevant to practice of medicine are ap-
pearing rapidly. Remote literature searches can
query for clinical trials and results. Societies are
using the WWW for transmission and review of
publication materials. News groups interactively
discuss current developments and trends. Medical
professionals across the world are using personal
and institutional sites to adverise services I l4]. Sites
are available which facilitates medical education
using the WWW, program information, symposium
coordination, links to regional subspecialty socie-
ties, residency cataloging, patient question and an-
swei forums, and multimedia procedure descrip-
tions.

THE FUTURE

The practice of medicine will be more integrated
with the internet in the twenty first century [5].
conventional slide shows will migrate in large num-
bers to the WWW for convenient downloading for
doctors and patients. Multimedia capabilities of the
WWW that expand the depth of information trans-
mission will enable education emanating from re-
mote sites with narration and video depiction of
procedures. These sophisticated tools will have real
online applications with the prolific growth to tele-
medicine, telecardiology, teleradiology, telepathol-
ogy and so on. Basic tenets ofeffective health care
delivery services in the future will revolve around
authentic health information to medical personnel
and patients augmented by high-speed communica-
tion of voice/text/images across the globe.

CONCLUSION

The internet is a vast network of computers span-
ning the entire globe. Equally l imitless and knowing
no confines is the world of medicine and its various
disciplines. When the fusion of the two occurs as at
present, inevitably there is an explosion of informa-
tion. At the moment the explosion is yet to settle
with waves of information descending upon the
medical fraternity. As far as one can see, it would be
impossible to browse and evaluate completely all
the medicine and health care related sites. Conse-
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A STUDY OF INJURIES AMONGST
NAVAL PERSONNEL OF WESTERN
NAVAL COMMAND (l 997 -1999)

Surg Lt Cdr M ILANKUMARAN*, Surg RAdm VK PAHWA+,
Surg Capt KK DUTTA GUPTAT, Surg Lt Cdr SUNDEEP BHANDARI**

ABSTRACT

Injuries are a major cause of mortality, morbidity and disability. They have been recognised world wide as a
serious public health problem. This study was a descriptive study based on injury reportsilAfy - 2006) initiated
by various ships and establishments of Western Naval Command from 1997 to 19t9. The incidence of injuries
showed a progressive increase from 15.8 per 1000 in 1997 to 20 per 1000 in 1999. The study revealed that injuries
were more cornmon among junior officers and junior sailors. More than 60Vo of total iqiuries among sailors
occurred on road and onboard ships and submarines. Injuries due to road traflic accidents were more common
among junior oflicers and- senior sailors. Iqiuries onboard ships and submarines and ashore injuries were more
common among junior sailors. The commonest cause for road traffic accidents in bottr officer and sailor categories
was skid of two wheeled motor vehicles, particularly scooter. The commonest causes for injuries onboard ships
andsubmarines among sailors were due to slip while climbing or dmcending ladder, object iell on the body whiie
working' slip on even surface and iqiuries involving hatch. Maximum injuries were severe in nature among both
oflicers and sailors. Out of the total injuries, 50Vo to 60Vo were attributable to service among both ofiiceis and
sailors.

INTRODUCTION

njuries are a very broad group of afflictions,
arising from many different activities and risk
factors and can affect people ofall ages. Injuries

are a focus of public health practice because of a
serious health threat, occur frequently and are theo-
retically preventable. Since injuries are so diverse in
mechanisms of occurrence, formulating an organ-
ised and structural approach to studying their inci-
dence and characteristics wil l help in their
prevention.Il ]

An estimated 4 million people die yearly from
injuries globally. Out of these, about 3 million die
of unintentional injuries. The causes of uninten-
tional injuries include accidents on road, domestic
accidents, industrial accidents, fire, drowning, poi-
soning, falls and natural disasters. In many coun-
tries, motor vehicle accidents rank first amons all
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Mumbai. 'Command 

Medical Officer, Headquarters. Wesrern
Naval Command, Mumbai. iAssociare 

Prot'essor, Dept. of pSM,
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fatal accidents. There are almost 8.85 lakh deaths
from road accidents annually in the world. [2] In
1997, there were 25 million injuries which occurred
at work places including 3.3 lakh deaths due to
accidents at work all over the world. [3] In addition,
for every death there are as many as 30 to 40 minor
injuries and l0 to l5 serious injuries requiring long
periods ofexpensive care, nursing and treatment. [4]

Accidents are definitely on the increase in India.
In 1993, 45,769 people were kil led in road accidents
as against 24,600 in 1980. [5] India has a fatality rate
in road accident that is 20 times higher than in the
developed countries, one ofthe highest accident rate
in the world. In 1994, an esrimared 8 lakh people
died from injuries. [6]

Naval personnel are prone to injuries onboard
ships and submarines due to confined spaces with a
large number of machinery, narrow alleyways and
roll ing and pitching during sail ing. Though rhere are
recorded details on the hospital admission for inju-
ries, there are no data on the exact incidence and
causes ofthose injuries. To-date, no published stud-
ies have described in detail the circumstances under
which injuries occur. Hence, an epidemiological
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study of unintentional injuries amongst naval per-
sonnel was undertaken to find out the distribution
and the determinants of the problem. This study may
identify risk factors and high-risk groups for inju-
ries. With these observations, it might be possible to
suggest some measures to reduce the magnitude of
injuries.

MATERIAL AND METHODS

This study was a descriptive study with the fol-
lowing aims:-

i. to find out the incidence of iniuries amonsst
naval personnel

ii. to describe injuries by place of occurrence,
person and time

iii. to assess the severity of injuries and

iv. to suggest measures to prevent injuries

The study population was all naval personnel of
Western Naval Command. The study period was
three years, from 1997 to 1999. The source of data
was injury reports (IAFY - 2006). Intentional inju-
ries such as suicide, self-inflicted injuries, etc., were
excluded from the study.

The study population was divided into two cate-
gories, officers and sailors. While the officers were
further divided into four sub-groups, viz, Lieuten-
ants (LT) and below, Lieutenant Commanders (LT
CDR), Commanders (CDR) and Captains (CAtrI)
and above; the sailors were divided into five sub-
groups, viz, Sea I and below, Leading, Petty Officers
(PO), Chief Petty Officers (CPO) and Master Chief
Petty Officers (MCPO). Junior officers included LT
CDR and below and senior officers CDR and above.
Junior sailors included leading and below and seni<lr
sailors PO and above.

Depending upon the place of occurrence of in-
jury, the injuries were divided into the following five
groups:-

i. Road: This group included all injuries occurred
on road including the roads inside the premises
ofshore establishments and naval dockyard and
also injuries occurred on road at home station
(on leave).

ii. Ship: All injuries occurred onboard a ship or a
submarine while on duty or not.

iii. Ashore : All injuries occurred in shore estab-
lishments and naval dockyard, excluding on

Jour. Marine Medical Societv, Jan-Jun 2000, Vol.2, No. I

roads inside their premises. This group also
included injuries occuned in in-living rrcsses.

iv. Domestic: Injuries at married accommodations
or at home station (on leave).

v. Recreational : Injuries occurred while playing
any type of game, organised or unorganised.

Depending upon the severity of injury, injuries
were divided into the following three groups:

i. Mild:Bruises, lacerated wounds not involving
muscle and tendon, etc.

ii. Moderate: Ligament, muscle and tendon inju-
ries

ili. Severe : Fractures and injuries to internal or-
gans

OBSERVATIONS

Incidence of injuries

The overall incidence of injuries amongst naval
personnel of Westem Naval Command was 15.8 per
1000, 19 per 1000 and 20 per 1000 in 1997, 1998
and 1999 respectively. The year-wise incidence of
injuries from 1997 to 1999 among officers and sail-
ors is shown in Fig. l.

It is seen from Fig. I that the incidence ofinjuries
among both officers and sailors shows a progressive
increase from 1997 to 1999.

Distribution of injuries by rank

The distribution of injuries by rank among offi-
cers and sailors is shown in Table I and Table 2
respectively.

It is seen from Table I that majority of injuries
occurred among Lieutenants and below. This trend
is seen in all the three years.

It is seen from Table 2 that majority of injuries
occuned among leading and below.

r t t t  t l t a  t t t a

t -oT ic r i !  c : t ^ 'Lo-d

Fig. I : Incidence of injuries among naval personnel.
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TABLE 1

Distribution of iqiuries by rank - Ollicers

TABLE 3
Distribution of iqiuries by place of iqiury - Ollicers

1998 Place of injury 1997 1998 t999

LT and Below
LT CDR

CDR

Capt and Above

l8 (58%)

6 (rgEo)

5 (l6Vo)

2 (1Vo)

Road

Ship

Ashore

Domestic

Recreational

t6 (s2%)

2(' t%)

| (3Vo)

6 ( l9Eo)

6 (rgEo)

23 (597o) 20 (48%)

13 (33Vo) 12 (29%)

2(59o) 9 (2l1o)

| (3%) | (2%)

L9 (499o) 14 (339o)

3 (8%) 4 (10%)

s (t3%) 4 (10%)

4 (l09o) 12 (28%)

8 (20%) 8 (r9%)
Total 3t (1009o) 39 (1W%) 42 (rW%)

Total 3l (1009o) 3e (rff i%) 42(tm%\

TABLE2
Distribution of iqiuries by rank - Sailors TABLE 4

Distribution of i4iuries by place of ir{ury - Sailors
199'7 1998 1999

Place of injury t997 1998 t999
Sea I and Below 59 (26Vo)

Leading 89 (39Vo\

Petty Officer 40 (l8o/o)

CPO 18 (87o)

MCPO 19 (97o\

9t (34%) 83 (30%)

9t (34vo) 97 (34%)

4s (t7%) s8 (2t%)

24 (9%) 22 (8Vo)

r't (67o) 2r (7%)

Road

Shrp

Ashore

Domestic

Recreational

65 (29Vo) 80 (30%) 88 (317o)

77 (34%) LO9 (4r%) 84 (30Vo)

37 (I6Vo) 35 (t3%) 50 ( l8%)
24 (rr%) t9 (7%) 23 (8Vo)

22(L0Vo) 25(9%) 36(r3vo\
Total 22s (r00%) 268 (t00c/o) 281 (r0o%)

Distribution of injuries by place of injury

The distribution of injuries by place of injury
among officers and sailors is shown in Table 3 and
Table 4 respectively.

Table 3 shows that maximum number of injuries
among officers were due to road traffic accidents
(RTA). The proportion of injuries on road showed a
progressive decrease from 52Vo (1997) to 33Vo
(1999). Injuries onboard ships and submarines were
very less (1Voto lOVo).

Table 4 shows that more than 6QVo of iniuries

TABLE 5
Distribution of iqiuries by rank and place of iqiury - Sailors

Total 225 (l0OVo\ 268 (100%\ 281 (lNVo')

occurred on road and onboard ships and submarines.
Highest proportion of injuries occuned onboard
ships and submarines except in 1999.

Distribution of iqiuries by rank and place of in-
jury

Table 5 shows the distribution of injuries by rank
and place of injury among sailors.

The Table 5 shows that in all the three years, road
traffic accidents were higher among senior sailors
than junior sailors. This is statistically very highly

Place of
injury

Leadine and Below
1997 1998 1999

Petty Officer and Above
1997 1998 r999

Road

Ship

Ashore

Domestic

Recreational

30 (20%)

56 (38%)

28 (t9%)

1 6  ( t r % )

18 ( lZVo)

42 (23?o)

88 (48%)

28 (rs%',)
lO (67o)

14 (|Vo)

4O (229o)

6s (36%)

40 (227o)

t6 (9%)

19 ( l l%o)

35 (46Vo)

2t (27%)

9 ( t2%)

8 (107o)

4 (5%)

38 (44%)

2l (24Vo)

7 (8%)

9 (lt7o)

11  ( l3%o)

48 (419o)

19 (t9%)

to(t0%)

1('1%)
l'7 (l1Vo)

Total 148 (100%) 182 (l009o') 180 000%) 77 (lm) 86 (l0olo) l0l (100%)
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significant in all the thrge years (1997 -X'= 15.14;
df  = l ;p  < 0.001,  199.8 -X ' -  12.43;  df  = l ;  p  <
0.001 and 1999 - X: = 19,26; df = l, p < 0.001).
Injuries onboard ships and submarines were higher
among junior sailors than senior sailors in all the
three years. This is statistically very highly signifi-
cant  in  1998 and 1999 (1997 -Xz=2.51;df  = l ;p
>0.05,  1998-X'= 13.86;  df= l ;  p<0.001 and 1999
- X' = 9.24; df = l; p < 0.001). It is also seen that
injuries "ashore" were higher among junior sailors
than senior sailors. There is no significant difference
in the occurrence ofdomestic and recreational inju-
ries between junior and senior sailors.

The distribution of injuries among officers by
rank and place of injury revealed that road traffic
accidents were higher among Lieutenant Com-
manders and below (7'lVo to927o) than commanders
and above (8Vo to 23Vo) dunng the period under
review. Other injuries did not show any difference
as per rank.

Distribution of injuries - Day-wise and month-
wise

Table 6 shows the day-wise distribution of RTA
and injuries onboard ships and submarines among
sailors.

It is seen from the Table 6 that the number of road
traffic accidents has shown a progressive increase
from 1997 to 1999. The reason for increase in RTA
of Fridays and Mondays (1997 and 1999) could not
be explained. It is also seen from the Table that
injuries onboard ships and submarines were very
less on Sundays.

TABLE 6

The day-wise distribution of injuries among of-
ficers did not reveal any significant findings. The
month-wise distribution of injuries among both sail-
ors and officers also did not reveal any significant
findings.

Causes of injuries

i. Road trffic accidenls : The commonest cause
for road traffic accidents among both officers
and sailors was skid of two wheeled motor
vehicles, particularly scooter. This accounted
for 43Vo to 62qo of total road traffic accidents
among officers and 457o to 5l%o of total road
traffic accidents among sailors during the pe-
riod under review.

ii. Ship : The commonest causes of injuries on-
. board ships and submarines among sailors were

due to slip while climbing or descending ladder
(24Vo-43Vo), object fell on the body while work-
ing (l8Vo - 237o), slip on even surface (l3Vo -

lTVo) and injuries involving hatch (l lVo-l1Vo)
during the period under review.

Common causes could not be elicited from other
injuries (Ashore, domestic and recreational) among
both officers and sailors. Influence ofalcohol on the
causation of injuries could not be well established in
this study. Out of the total 886 injuries occurred
from 1997 to 1999, only seven were related to
alcohol consumption.

Distribution of injuries by severity of injury

Table 7 shows the distribution of injuries by
severity of injury among both officers and sailors. It

'tn Distribution of RTA and iqiuries onboard ships and submarines among sailors - Day-wise

55
Day Road Traffic Accidents Iniuries Onboard Ships and Submarine

199'7 1998 1999 t997 1998

t

t ,
I

I

I
I t

58

6 l

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

l l  ( l ' t9o)

8 (129o)

8 ( l24o)

4 (6%)

l'l (2'lok)

8 ( l2%o)

9 ( l4%o)

5 (69o)

8 (107o)

16 (20Vo)

l 0  ( l lVo )

12  ( l 1Vo )

ts  ( t9%)
l4  ( l ' lVo)

15  ( l 7Vo )

9 (107o)

t 4  ( 16%)

8 (99o'l

l8 (20Vo)

12 ( l4Vo)

t2 ( r4Vo)

13 ( l7o/o)

t2 (167o)

t8(23%)

5 (69o)

r t  ( ts%)
t 3  ( t 7 % )

5 (6Vo)

12 ( l l7o)

1 9  ( t 1 % )

rs  ( t4%)

20 ( l8t/o)

l l  ( l0vo)

16 ( lS%o)

16 ( l1c/o)

l l  ( l 3Vo )

14 ( l1Vo)

t6  ( r9%)
17 (20Vo)
9 (ll%o)

e ( r r%)
I (97o)

65 Total 65 (1007c) 80 (100%) 88 (1007o) '17 (l007o'l 109 (100%) 84 (10070)
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a
is seen from the table that maximum injuries were
severe in nature, among both officers and sailors.

Distribution of injuries by attributability to
service

On an average, 50Vo to 60Vo of total injuries were
attributable to service amonq both officers and sail-
ors during 1997 - 1999.

DISCUSSION

From the observations of this study, it is evident
that there has been a progressive increase in the
incidence of injuries from 1997 to 1999 among both
officers and sailors. Injuries were more common
among junior officers and junior sailors, possibly
due to the high proportion of junior officers and
junior sailors present in service. These injuries com-
monly occurred on road in case of officers and on
road and onboard ships & submarines in case of
sailors.

Injuries due to road traffic accidents were more
common among junior officers and senior sailors.
This increase could be due to the fact that the use of
two wheeled motor vehicles is more common
amongjunior officers than senior officers and senior
sailors than junior sailors. The commonest cause for
road traffic accidents both in officer and sailor cate-
gories was skid of two wheeled motor vehicles,
particularly scooter. Injuries onboard ships and sub-
marines and ashore injuries were more common
among junior sailors than senior sailors. The reasons
for this are that junior sailors are the working hands
in Navy and they have less experience/skill than
senior sailors. The commonest causes for injuries
onboard ships and submarines among sailors were
due to slip while climbing or descending ladder,

TABLE 7
Distribution of injuries by severity of injury

object fell on the body while working, slip on even
surface and injuries involving hatch.

Maximum injuries (more than 607o) among both
officers and sailors were severe in nature. Out of the
total injuries, 5OVo to 6OVo were attributable to serv-
ice among both ofhcers and sailors.

RECOMMENDATIONS

The following are the suggested preventive
measures to reduce injuries:-

i. Health education on accidents/prevention of
injuries.

ii. Have a good knowledge of traffic rules and
follow them correctly.

iii. Proper maintenance of two wheeled motor ve-
hicles.

iv. Always follow standard operating procedures
while operating machinery.

v. Care while climbing and descending ladders
onboard ships and submarines, particularly dur-
ing sail ing.

vi. To take extra precautions while using hatches
and doors onboard ships and submarines.

vii. Use of protective gears like helmet, goggles,
gloves, anti-skid shoes, etc.

CONCLUSION

The main objectives of injury research are to
prevent occurrence of injuries and to reduce the
level of severity. Limiting injury prevention to any
single aspect of the many causes of injuries is an
ineffective and narrow approach; successful strate-
gies will incorporate many countermeasures and
involve many different professionals. It is suggested

I
I

Severity t9s7 1998 I 999
OffrsOffrs SLRS SLRS Offrs SLRS

Mild

Moderate

Severe

s  (16 )
6 ( l e )
20 (65)

45 (20)

36 ( l6)

t44 (U)

8 (20)

7  ( 1 8 )

24 (62)

63 (24\

33 ( 12)
t72 (u )

2 (s)
6  ( 1 4 )

3 4  ( 8 1 )

35 (  l2 )

5 0  ( 1 8 )

196 (70)

Total 3 l  (100) 225 ( 100) 39 ( 100) 268 ( 100) 42 ( 100) 28 I ( 100)

Note : Values in the brackets are percentages. Offrs : Officers; SLRS - Sailors
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that with the findings of this study as backgtound,
more studies, particularly community based reFo-
spective studies should be done before finalising the
specific strategies for prevention ofinjuries.
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MAGNETIC RESONANCE IMAGING (MRI)
IN TUBERCULOSIS OF THE SPINE
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ABSTRACT
Tuberculous spondylitis (Pott's disease), described first by Sir Percival Pott in 1779, is a progressive infection by
mycobacterium tuberculosis, involving one or more of the components of the spine, namely the vertebral body,
intervertebral disc and ligaments, paravertebral soft tissues, and the epidural space. Magnetic resonance imaging
(MRI) has emerged as a quality imaging tool aiding in the diagnostic evaluation of tuberculous spondylitis variably
displaying intraosseous and paraspinal abscess formation, subligamentous spread of infection, vertebral body
destruction and collapse, and extension into the spinal epidural space. The MRI characteristics of 25 cases of
tuberculous spinal infection were reviewed. Results : The commonest site was the lumbar spine (52Vo), often with
three or more contiguous vertebrae involved (567o). Destruction of the vertebral body and the presence of
paraspinal soft-tissue masses were noted in60Vo of cases, while disc abnormalities were present in72Vo cases.
Posterior element abnormalities, which is a significant ffnding were seen in 409o, a slightly lower incidence rate
than in other reported series. Epidural disease (1OVo\ was more frequent than was realized. Magnetic resonance
imaging should be considered to be the imaging modality of choice for patients with suspected tuberculous spinal
infection.

KBY WORDS : Spinal tuberculosis; Potts Spine; Magnetic Resonance Imaging

INTRODUCTION

ff'th. study of tuberculosis is well calculated to

I make a man think regarding the meaning and
I course of all disease. These words of Sir

Robert Philip cannot ring more true than today, at
the dawn of new millennium. Tuberculous spondyli-
t is (Pott 's disease), described first by Sir Percival
Pott in 1779 [], is a progressive infection by myco-
bacterium tuberculosis, involving one or more of the
components of the spine, namely the vertebral body,
intervertebral disc and ligaments, paravertebral soft
tissues, and the epidural space. Spinal tuberculosis,
the most common form of skeletal involvement, is
increasing in prevalence because of the resurgence
of tuberculosis during the past decade in patients
with AIDS and the ongoing spread of tuberculosis
in the expanding population [2].

Clinically, spinal tuberculosis has an indolent
course presenting with persistent pain and local
tenderness. It is important to understand that sys-
temic manifestation occur late. Neurological defi-
cits such as spinal cord compression and paralysis
occur in part of epidural tubercular abscess and

intramedullary granuloma and rarely by bony frag-
ments,

The diagnosis often remains elusive because of
the indolent nature of tuberculous infection. As a
result, the radiographic findings and the signs and
symptoms are typically far advanced when the diag-
nosis is f inally established. MRI has emerged as a
quality imaging tool aiding in the diagnostic evalu-
ation of tuberculous spondylitis variably displaying
intraosseous and collapse, and extension into the
spinal epidural space.

The MRI characteristics of 25 cases of tubercu-
lous spinal infection were reviewed to evaluate the
morphological profile of the lesion and the variety
of spinal structures involved.

MATERIAL AND METHODS

In this study, the magnetic resonance imaging
(MRI) characteristics of 25 cases of tuberculous
spinal infection were reviewed. These cases were a
composite group of patients, namely l0 cases from
INHS Asvini and l5 cases from Apolo Hospitals,
Chennai. The MRI scans were performed at Bom-
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bay Hospitals and Apollo Hospitals, Chennai. The
patients included in the study were those presenting
with symptoms of Pott's spine for the first time
including persistent pain, local tenderness, neuro-
logical deficits such as spinal cord compression and
paralysis, fever. The patients excluded from the
study were primarily those cases who had contrain-
dication to MR imaging such as claustrophobia,
pregnancy, cochlear'implants and pacemaker). The
physical examination and MR imaging studies were
performed at presentation and at 6 weeks and 6
months after presentation. The cases were evaluated
for location, size, type of spinal structure involved,
the predominant structure involved.

The MR image examination primarily consisted
of the following (a) Tl weighted sagittal images,
500115-25 (repetition time msec/echo time msec),
with a256 x 256 matrix, four signals avera ged, 27 cm
field of view (FOV) and 3 mm section thickness; (b)
Tl weighted axial images, 600 - 800/15-25 (repeti-
tion time msec/echo time msec), with a 256 x 256
matrix, four signals.averaged, 27cm field of view
(FOV) and 3 mm section thickness; (c) T2 weighted
sagittal spin echo images or fast spin echo images,
2000-4000/20-90 (repetition time msec/echo time
msec) with a256 x 256 matrix, one signal averaged,
27 fieldof view (FOV) and 3 mm section thickness,
(d) Tl weighted coronal spin echo images 500 to
600 | 10-25 (repetition time msec), with a256 x256
matrix, four signal averaged, 27 field of view (FOV)
and 3 mm section thickness.

OBSERVATIONS

The commonest site (Table l) was the lumbar
spine (52Vo) often with three or more contiguous
vertebrae involved (56Vo) (Table 2). Destruction of
the vertebral body and the presence of paraspinal
soft-tissue masses were notedin60Vo of cases, while
disc abnormalities were present in72Vo cases (Table
3). Posterior element abnormalities, which is a sig-
nificant finding wen! seen in 4OVo a slightly lower
incidence rate than in other reported series (Table
4). Epidural disease (1OVo) was more frequent than
was realized (Table 3).

DISCUSSION

Tuberculous spondylitis (Pott's disease), is an
entity that produces a characteristic kyphotic de-
formity, and was described by Sir Percivall Pott in
1779 . The causative organism belongs to one of the
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TABLE 1
Table showing the predominant location of involvement of
the spine column

Location Percentage

Lumbar
Cervical
Thoracic
Thoracolumbar
Sacral

TABLE 2
Table showing the level of involvement of the spine column

Location Number Percentage

52Vo
20%
l2Vo
8Vo
lZVo

l 3

z

J

Single level lesions
Multiple level lesions

l l
t 4

44Vo
564o

TABLE 3
Table showing the types and distribution of multiple lesions

Combination lesion Number Percentage

Vertebrae and soft tissues
Venebrae, disc and

epidural space
Vertebrae, disc,

epidural space and
soft tissues

7
l 0

8

28Vo
409o

32c/o

TABLE 4
Table showing the types snd distribution of vertebral body
lesions

Vertebral lesion Percentage

Anterior vertebrae
elements lesions only

Posterior vertebrae
elements lesions only

Both elements

l 5

2

8

ffi%

8%

32Vo

Total posterior
vertebrae elements lesions

different strains of mycobacterium tuberculosis.
Pott's spondylitis represents a reactivation of latent
disease, frequently years after the initial infection
and is usually the result of hematogenous seeding of
the vetebral body. Tuberculous spondylitis is an
infection involving one or more of the components
of the spine, namely the vertebral body. Interverte-
bral disc and ligaments, pravertebral soft tissues,
and the epidural space. The vertebral column is
affected in 25Vo to 60Vo of cases of skeletal tubercu-
losis.
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The utility of MRI is excellent since the modality

identifies diseases and the location ofthe pathology,
displays the extent of involvement, distinguishes it
from other causes, guides in biopsy / drainage pro-
cedures and offers insight into the appropriate mode
of treatment (medical vs surgical) [3]. The advan-
tages of MRI includes a high contrast resolution,
direct multiplanar imaging, the ability to accurately
depict.intra and extraosseous lesions, detection of
bone marrow lesions, delineation of soft tissue and
assessment ofepidural space [4].

The basic MRI technique utilise Spin echo T1
weighted images in Sagittal/Axial planes and T2
weighted in Sagittal/Axial/Coronal planes. In addi-
tion gradient echo and contrast enhanced Tl
weighted images are obtained. From the Tl
weighted images, useful information is gained on
the anatomy of a variety of structures such as verte-
bral body, intervertebral disc, paravertebral tissues
and spine cord. T2 weighted images offers informa-
tion on a variety ofpathology such as edema, casea-
tion, and inflammatiqn. T2 weighted images have
been used to demonsfrate the increased signal inten-
sity in affected areas because ofthe increased water
content in pathologically involved tissues.[5] Newer
MRI techniques have also originated which depict
the lesions better. These include FLAIR, MTC and
Fat suppression techniques.

Early diagnosis and prompt treatment is a com-
pelling need in order to minimize residual spinal
deformity and/or permanent neurological deficit [4].
Early diagnosis of spinal tuberculosis by MRI has
become a challenge to the medical fratemity around
the world. MRI fulfills this need in a promising way.
On Tl - weighted images there is a decrease in signal
intensity ofthe involved bone and soft tissues; while
on T2 - weighted images there is an increased signal
intensity (Figs. lA and lB). There are three early
stages of the disease, reflecting three different pat-
tems of infection depending on the stage of the
disease : osteitis, osteitis with an abscess, and ostei-
tis with or without an abscess plus discitis [6].

The typical MRI findings in a manifest case
includes destroyed vertebrae with intraosseous ab-
scess (Fig. 2), paraspinal soft-tissue mass with or
without abscess formation, discitis, scoliosis,
kyphosis and focal gibbus formation (Fig.4), skip
lesions, sometimes also involving the epidural space
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Fig. la : Tuberculous spondylitis : Early lesion. A) Mid sagittal
Tl weighted images (TR=500, TE=l l) showing inho-
mogenous decrease in signal intensity in the L3 and L4
vertebral bodies with early focal loss ofclarity at the disc
margins in between. There is minimal epidural exten-
sion of the inflammatory soft tissue mass and thc exact
extent of canal encroachment is clcarlv delinated.

Fig. lb : Tuberculous spondylitis : Early lesion. B) Mid sagittal
T2TSE weighted images (TR=2200, TE=120) showing
inmhomogenous high signal intensity in the L3 and L4
vertebral bodies, This represents osteitis with a mild
abscess component.

with spinal canal encroachment together with nerve
root distortion. The disease canoften involve the
psoas, erector spinae at the lumbar region and pre-
vertebral and paravertebral locations at the cervical
region. The lumbar and the thoracolumbar are the
commonly involved regions [7]. This finding cor-
roborated with the values obtained in this study. The
sacrum and cervical spine are less common sites
with C2 to C7 region being reported as involved in
37o to 5Vo cases [8]. Solitary vertebral lesions can
occur but multiple lesion are usually encountered
[9]. Skip lesion occur commonly necessitating the
mandatory scanning of a large section of the spine
every time [4]. Reports from literature indicate that
the anterior aspect of spine is more commonly in-
volved while posterior elements involvement was.
found to be in the range of 2 to ll%o [0]. In this
study the involvement of posterior elements was in
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Fig. 2 : Tuberculous spondylitis : Advanced lesion. Mid sagittal
T2 weighted images (TR=2200, TE=80) showing par-
tial incomplete collapse of D8 and D9 vertebral bodies
which display inhobogenous increase in signal inten-
sity. There is a significant prevertebral soft tissue com-
ponent stripping the anterior longitudinal ligament
above and below the level ofthe lesions. The interven-
ing disc at D8 and D9 is destroyed. In addition there is
evidence of extradural extension of the lesions.

Fig. 3 : Tuberculous spondylitis : Paravertebral lesion. Axial T2
weighted images (TR=2200, TE=80) showing partial
incomplete collapse of L4 vertebral body which display
evidence of bony destruction at its left side. There is a
paravertebral soft tissue extension into the left psoas,
which shows abnormal signal intensity within. Impor-
tantly, the lesions displays an extradural component that
encroaches the neural foramina at left side, compressing
the nerve roots and indenting the theca.

the range of 4OVo. In contradistinction to pyogenic
spondylitis, in tuberculosis the cortical definition of
the affected vertebra is invariably lost [4]. The disc
height is reduced in later stage ofthe infection and
morphological changes of the paraspinal muscle
commence. The normal uniform signal intensity of
the psoas muscle is altered with asymmetric enlarge-
ment of the psoas belly (Figs. 5A and B). Epidural
involvement is identified by thecal sac displacement
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Fig. 4 : Tuberculous spondylitis : Advanced lesion. Mid sagittal
T2 weighted images (TR=2200, TE=80) showing par-
tial incomplete collapse ofL2 with anterior wedging and
focal gibbus. The Ll and L3 vertebral bodies displays
abnormal marrow increase signal intensity even though
the vertical height is maintained. There is a significant
prevenebral soft tissue component stripping the anterior

' longitudinal ligament above and below the level ofthe
lesions. The intervening disc at Ll and L2 is destroyed.
In addition there is evidence of extradural extension of
the Iesion compressing the cauda equina.

Fig. 5a: Tuberculous psoas abscess : Bilateral lesion. A) Axial
T2 weighted images (TR=2200, TE=80) showing a
paravertebral soft tissue extension at L2 level into both
psoas, which is enlarged, displaying increased signal
intensity within. In addition there is a small prevertebral
component.

and spinal cord narrowing and distortion (Fig. 3).

The differential diagnosis includes pyogenic
spondylitis, fungal disease and echinococcosis,
some cases of early degenerative disease and lym-
phoma. The imaging features favouring a diagnosis
of tuberculous spondylitis includes involvement of
one or more segments of the spine, late deformity or
destruction of the intervertebral disc, a large
paravertebral soft tissue mass containing calcifica-
tion and absence of reactive sclerosis.

21



Fig. 5b : Tuberculous psoas abscess : Bilateral lesion. B) Coronal
Tl weighted images (TR=500, TE=13) showing a ncar
complete collapse of L2 vertebral body with large psoas
abscess seen as collection of dark signal intensity flank-
ing on both paravertebral region.

Besides its role in diagnosis, MRI is an useful
imaging tool for follow up of Spinal Tuberculosis
cases. Healing is identified by the variable appear-
ances of recovery in vertical height of the vertebral
body, reduction in size ofparavertebral abscess and
regression of extradural soft tissue component.
Paravertebral soft tissue masses reach a maximum
size within 2 months of presentation and can take
upto l5 months to resolve I l].

The role of intravenous contrast has evolved into
an important strategy in management. Intravenous
gadolinium is useful because it increases diagnostic
confidence by characterizing and delineating the
disease process, detects reactivation in old and
healed TB, helps in treatment management and may
prove valuable in monitoring therapy [2].

CT is an alternative imaging tool in the radiologi-
cal armamentarium available for evaluation of spi-
nal tuberculosis. What are the roles of CT and MRI
in a given case of spinal tuberculosis? It has now
been ascertained that CT imaging is ideal for dem-
onstrating integrity of posterior bony structures
which provide spinal stabil ity while MR imaging
obtains crucial information on contents and extent
of the extradural mass that is causing the paraly-
sis.I l3] Moreover CT imaging delineates disco-ver-
tebral lesions and paravertebral abscess clearly and
MR imaging depicts soft tissues and spinal canal
lesions exquisitely [4].

As early as l9l3 it has been said of mycobac-
terium tuberculosis that "As a destrover of man.

22

tuberculosis has no equal" by VA Moore. This no-
tion holds well even today at the dawn of the new
century [15]. To conclude, magnetic resonance im-
aging should be considered to be the imaging mo-
dality ofchoice for patients with suspected tubercu-
losis spinal infection. Promising technical refine-
ments in MRI are under progress at the moment,
across the globe. Clearly, these advances in technol-
ogy hold the solutions to the mysteries of tuberculo-
sis ofthe spine, in the future.
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AETIOLOGY OF UPPER GASTROINTESTINAL
HAEMORRHAGES - AN ENDOSCOPIC STUDY
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ABSTRACT

Six hundred ten patients of upper gastrointestinal haemorrhage were endoscoped over a period of eight years
from July 1985 to June 1996. Average age of the patients was 39.2 years. 82.69o were males and l7.4qo vtere
females. Duodenal ulcer (31.57o), erosive mucosal disease (30.87o), oesophageal varices (31.57o) and gastric ulcer
(6.2Vo\ were the major causes. Other causes included Mallory Weiss syndrome (10 patients), gastric polyp (3
patients), stomal ulcer (5 patients) and self-induced bleeding (3 patients). Multiple lesions responsible for bleeding
were detectable in 6.69o of patients. Endoscopy was non contributory in 50 (ll.2%o) patients. Haemorrhage was
the first presentation in8.57o patients ofduodenal ulcer. A known ulcerogenic agent in2l7o ofduodenal ulcer
cases precipitated the bleedin g.77 .4Vo ofduodenal ulcer patients responded to conservative management. Erosive
gastritis (57.5 7o) was the commonest linding in the erosive lnuscosal group. Alcohol and analgesics were the major
precipitating factors in these patients. Majority of oesophageal varices was treated by sclerotherapy. Mortality
was highest in the oesophageal varices group (20Vo).

KEY WORDS : Uppei gastrointestinal haemorrhage, endoscopy.

INTRODUCTION .

lll ndoscopy done within the first twenty-four

H hours of bleed is the most dependable means
l,)l of establishing the source of upper gastroin-
testinal haemorrhage (UGIH). A number of studies
have been done in the Western Countries to deter-
mine the cases of UGIH [-4]. Few studies have
been done in India in both pre and post endoscopic
era [5,6]. Duodenal ulcer and oesophageal varices
have been the most important causes reported from
India, whereas erosive mucosal disease of the gut
has been reported to be important in United States
of Ameria [7]. We conducted a study to determine
the causes and outcome of patients of UGIH report-
ing to gastroterology centres of tertiary care hospi-
tals in India.

MATERIAL AND METHODS

This study was carried out over a period of eleven
years from July 1983 to July 1993 in three gastroen-
terology centres at Delhi, Lucknow and Pune. The
study was cross sectional, done sequentially and not
con-currently in these centres. A total of610 adult
patients presenting with UGIH were endoscoped.

Patients with occult haemorrhage were excluded.
Resuscitation was done prior to endoscopy. Detailed
history and clinical examination was recorded in all
cases. Special care was taken to obtain history of
previous bleeds, use of salicylates, steroids, non-
steroidal anti-inflammatory drugs (NSAID) and al-
cohol. Signs and symptoms of peptic ulcer, cirrhosis
of liver and portal hypertension were looked for.
After resuscitation and physical examination, an
UGI endoscopy was performed to detect the cause
of the bleeding. Once the cause was detected, inves-
tigations and treatment were performed accord-
ingly. Mortality occurring during the same admis-
sion was recorded.

RESULTS

A total of 610 cases was studied thus giving an
average of 56 patients per year. Out of these 503
(82.6Vo) were males. The average age was 39.2 years
with a range of 9-76 years. Majority (86.2Vo) pre-
sented with a combination of haemetmesis and me-
lena. ll.57o presented with melena only whereas
2.2Vo had only haemetmesis. 335 (74.5Vo) patients
were endoscoped within 24 hours, in others the

*Senior Adviser Medicine and Gastroenterology, INHS Asvini, Mumbai - 5; "Reader, Department of Medicine, Armed Forces Medical
College, Pune - 4l I 040; +Classified Specialist Medicine and Gastroenterology, Command Hospital, Pune 4l I (X0.
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endoscopy was delayed for I to 4 weeks. The aetio-
logic spectrum of UGI haemmonhage is shown in
Table l.

One hundred ninety two patients (3l.5vo) had
duodenal ulcer that was bleeding. Characteristics of
patients with bleeding duodenal ulcer are depicted
in Table 2. Majority of patients in this group be-
longed to the age group of 20-50 years. In 152 (79Vo)
patients no precipitating cause for haemorrhage was
detected. History of intake of NSAID prior to onset
of haemorrhage was available in l4%o. 148 (77.4Vo)
patients were treated conservatively with H2 block-
ers given parenterally. 32(22.6Vo)patients had to be
subjected to emergency surgery in view ofcontin-
ued bleeding. There was no mortality in this group.

TABLE I
Aetiological pattern of upper gastrointestinal haemorrhage
(n=610)

Ser. No. Disease No. ofpatients Percentage

Hundred patients had variceal bleed (table 3).
The age group ofpatients ranged from 9 to 68 years.
In l07o of patients, there was history of prior NSAID
intake. 60,8Vo were cirrhotics, 33.7Vo non-cinhotic
portal fibrosis (NCPF) and 5.5Vo cases had extra
hepatic portal hypertension (EHPH). 60 patients
(8lVo) of oesophageal varices were treated with
endoscopic sclerotherapy using ethoxy sclerol
(I.57o). Immediate mortality was 20.2Vo in this
group. Out of the fatal cases, four died of uncon-
trolled haemorrhage, whereas eleven died of liver
cell failure.

TABLE3
Characteristics of patients with bleeding oesophageal varies
(n=610)

Ser.'No. Parameter No. of patients Percentage

16.4

93.0
7.O
10.0

L

2.
3.

5.

r92
188
100
38
24
10
3
5
3
J

68
40

l.
2.

3 .
4.

5.

6.

8.

9.

Duodenal ulcer

Erosive mucosal disease

Oesophageal varices

Gastric ulcer
Miscellaneous

Mallory-Weiss tear
Oesophageal ulcer
Stomal ulcer.
Gastric polyp
Self induced

No lcrion detected

Multiplc lesions

3 1 . 5

30.8
t6.4

6.2
3.3

tr.2
6.6

Total number

Average age 36 years

Males

Females

hecipitating factor
identified

Treated with
Sclerotherapy
Conservative therapy

Emergency surgery

Aetiology
Cinhosis
NCPF
EHPH

Mortality

81.0
17.0

2.0

61.0
35.0
4.0

20.0

93

l0

8 l
t7
2

6 l
35
4

20

TABLE 2
Characteristics of patients with bleeding duodenal ulcer
(n=610)

Ser. No. Parameter No.of patients Percentage

One hundred eighty eight patients had erosive
mucosal disease (Table 4). In this group, patients of
age 12 to 76 years were seen. Erosive gastritis ac-
counted for 52.5Vo of these cases. Nineteen (l0Vo)
patients had bile reflux gastritis as a result of prior
gastrojejunostomy. NSAID was the major precipi-
tating factor. History of alcohol intake prior to UGI
haemonhage was available in 18 patients. Six pa-
tients had history of combined intake of alcohol and
NSAID prior to onset of bleeding. In three cases
ingestion of sharp foreign bodies was the cause of
erosions, whereas in five cases, bleed followed
heavy physical activity and on endoscopy, gastric
erosions were detected to be the cause of haemor-
rhage. Twenty four patients had associated illness
like septicemia, uraemia, fulminant hepatitis, and
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l .

2.
J .

4.

5 .

6.

7.
8.
9.

Total number

Males

Females

Asymptomatic bleed

Conservative therapy

Emergency surgery

Precipitating factor

Average age

Mortality

r92
l 8 l
l l

l 6

148

44

40

39.7 years

Nil

3 1.5
95.0
5.0
8.5
7'1.4
22.6
2r .0

24



TABLE 4

Cbaracteristics of patients with bleeding erosive mucosal
disease (n=610)

TABLE 5
Characteristics of patients with bleeding gastric ulcers
(n=610)

Ser. No. Parameter No. ofpatients Percentage Ser. No. Parameter No. of patients Percentages

l .

2.

1 .

4.

5 .

6.

Total number
(Average age 40 years)

Males

Females

Precipitating factor present

Conservative therhpy

Emergency surgery required

Aetiology
Erosive gastritis
Duodenitis
Oesophagitis
Post-GJ gastritis

Precipitating factors
Analgesics
Associated illnesses
Alcohol
Steroids
Alcohol and analgesics
Heavy physical exertion
Unknown

188

153

J )

170

182

6

30.8

81.2

18.8

n.1
96.6
3.6

)  / . )
2t.5
20.0
10.0

48.2
18.2
l 4 . l
5.7
4.8
3.0
6.0

82
3 l
24
l0
8
5
l0

terminal malignancy. In thirteen patients (9.3Vo) of
erosive mucosal disease, the haemorrhage was
spontaneous without history of any of the above
factors. Majority of these cases were managed con-
servatively with heavy doses of liquid antacids and
H2 blockers. Five patients were subjected to surgery
in view of continued bleeding. Overall mortality in
this group was lO.1Vo and mainly included termi-
nally ill patients.

Thirty eight patients (6.2Vo) had gastric ulcer.
Characteristics of these patients are depicted in Ta-
ble 5. All gastric ulcers were biopsied at the time of
initial endoscopy and 78.5Vo of the lesions were
benign. Conservative management with H2 block-
ers showed good results in7 |.4Vo patients. 28.6Vo of
patients required surgery.

Table 6 shows frequency and pattern of com-
bined lesions as a cause of UGI haemorrhage. Oe-
sophageal varices along with gastritis or oesophagi-
tis were present in thirteen cases. Four cases of
oesophageal varices had associated duodenal ulcer.
In the rest of thirteen patients combination of vari-
ous erosive mucosal disease was present.

Endoscopy was non-contributory in fifty
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TABLE 6
Characterlstics of patients with combined lesions (n=610)

Ser. No. Parameter No. ofpatients Percentage

l .

3.
4.
5.
6.

8.

38

36
2
30
8
27
l l

3

Total number
(Average age 46.6 years)

Males.

Females

Benign

Malignant

Conservative therapy

Emergency surgery

Mortality

6.2

93.0
7.O

78.5
21.5
7  t .4

28.6
7.8108

40
2 l
19

l .
2 .

{

5.

6.

40

l l

9

8

5

6.6
2't.5

22.5
20.0

r7.5

12.5

(ll.5Vo) cases. Immediate endoscopy was possible
in only ten cases, whereas in80Vo it was delayed for
l-4 weeks after the onset of bleeding. Of the ten
cases that were bleeding actively and, endoscopy
was non-contributory, four recovered on conserva-
tive therapy whereas six underwent surgery. The
diagnosis after the surgery was gastric ulcer (2 pa-
tients), gastric erosions (2 patients) and post-bulbar
duodenal ulcer (l patient). In one case no diagnosis
could be made after laprotomy.

DISCUSSION

UGI haemorrhage is a major emergency encoun-
tered in gastroenterology practice and leads to a lot
of morbidity even in the best of centres. In the
Armed Forces it has a special relevance, because of
different working conditions and leads to wastage of
trained manpower. Moreover modern diagnostic
and therapeutic services may not be available in the
far-flung and remote areas of the Armed Forces. In

Total number

Oesophageal varices and
gastritis

Gastritis and oesophagitis

Erosive gastritis and
duodenitis

Oesophageal varices and
oesophagitis

Oesophageal varices and
duodenal ulcer
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therefore poses special problems.

Endoscopy was possible in 454 patients within
first 24 hours of the bleed. In 156 patients endoscopy
was done after a delay of l-4 weeks, because they
were referred from other hospitals. Only telltale
evidence on endoscopy in 75 ofthese patients iden-
tified source of bleeding. Year wise incidence of
UGI haemorrhage was 56 patients per year. Other
workers have noted similar yearly incidence [5-7].
The youngest patient was nine years old and the
oldest was 76 years old. Age reported in the westem
studies is higher and the male to female ratio in our
study is 4.7 : I which is much higher than reported
elsewhere [5,7]. These differences are due to the
younger age and male preponderance of patients
reporting to us.

Duodenal ulcer, erosive mucosal diseases and
oesophageal varices were the three main causes of
UGI haemorrhage accounting for 78.7Vo of all pa-
tients. Similar findings have been reported by a
national survey of 2225 patients of upper gastroin-
testinal bleeding in USA in l98l [4]. An Indian
study has reported oesophageal varices (45.5Vo) as
the major cause and found erosive mucosal disease
in only 8.5Vo of their patients [6]. Gastric ulcer
accounted for only 6.2Vo of our patients compared
to2l.9Vo reported in USA [6]. Mallory-Weiss syn-
drome, oesophageal ulcers and stomal ulcers were
the other cuases identified in this study. The inci-
dence of Mallory Weiss syndrome is much lower in
our study than about T.2Voreported in the west. This
may be related to differences in alcohol and analge-
sic use between the two populations. It is possible
that some cases of Mallory Weiss tear, acute ero-
sions and acute ulceration could have been missed
due to delay in endoscopy in some of our cases.
Three of our patients had self-induced bleed by
causing injury to buccal mucosa or drinking red ink.

Combined lesions (6.6Vo) responsible for bleed-
ing have also been reponed by another Indian study

[5]. Western studies have described bleeding from
multiple sites in much higher percentage of patients

[8,9]. We found oesophagitis, gastritis and duodenal
ulcer coexisting with oesophageal varices but active
bleeding was from varices in all except three pa-
tients where it was due to gastritis orduodenal ulcer.
In studies from the west, as many as 38-68Vo of
patients are reported to bleed from lesions other than
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the co-existing varices [0,] l]. Endoscopy was non
contributory in ll.57o of our patients.80Vo of these
under went endoscopy after a delay of I -4 weeks and
it is possible that mucosal lesions were missed in
these patients. However in the other2OVo endoscopy
was performed during the bleed and still no cause
could be found.

Bleeding as the first manifestation of duodenal
ulcer was seen in 8.57o of our patients as compared
to 20Vo reported in literature [2]. No precipitating
cause was identified in majority (79Vo) of these
patients. 22.6Vo of these patients required emer-
gency surgery and others were managed conserva-
tively. There was no mortality due to bleeding duo-
denal ulcer in our series. The actual incidence of
erosive mucosal diseases may be higher than the
30.87o found by us, because ofdelay in endoscopic
examination in 25.5Vo of our patients. Erosions are
well known to healquickly. NSAIDs alone, alcohol
alone and a combination of these two were the major
precipitating causes. In three patients erosions were
caused by foreign bodies - fish bone, sewing needle
and the screw being the offending agents. Erosive
gastritis, duodenitis and oesophagitis in various
combinations were seen in seventeen of ourpatients.
Patients with erosive mucosal disease without major
underlying illness had good prognosis with conser-
vative treatment. Cirrhosis of liver was the major
cause ofoesophageal varices in our study. The other
Indian study found non-cirrhotic portal fibrosis and
extrahepatic portal hypertension as the major causes
of varices [6]. Majority of our patients were adults
in whom these diseases are not common. Immediate
mortality was highest in the group with oesophageal
varices. Majority (817o) of the patients were treated
by endoscopic sclerotherapy. No emergency shunt
procedures were done. Two patients who underwent
emergency ligation of the varices did not survive.
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FIELD STUDY OF INSECTICIDES
AGAINST MOSQUITO LARVAE
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ABSTRACT

A lield study of certain insecticides against Mosquito Larvae was carried out at Naval Base, Kochi. Fenthion and
Temephos have been found to be elfective in low doses. Pupae are more tolerant to insecticides. Malathion gave
100 percent mortality in field at two mgm/litre doses.

KEY WORDS : Mosquito larvae, Insecticides

INTRODUCTION used. Factor used to convert cubic inch into litre was
0.016387 and 28.316847 to convert cubic feet into
litres. However, no attempt was made to estimate
surface area. Densities of culex quinquefasciatus
larvae were made by taking five dips by means of a
laddle with 9.5 cm diameter in each breeding place.
The data on prespray density was collected daily for
one week prior to date of first treatment and on the
date of treatment. Post spray density was checked
24 hours later. Larval catches were made on alter-
native days. Appearance of second stage larvae was
taken as an indication for the loss ofresidual toxic-
itv.

RESULTS

The result of field trials are set out in Table I - 3.

It was seen that l00%o mortality in the field was
obtained with the same dose as found in laboratory.
Temephos gave prolonged persistence. Fenthion in
0.625 ppm gave 100 percent mortality. It is also
evident that pupae are more tolerant to insecticides

DISCUSSION

Mosquitogenic conditions like defective drains
with stagnant water due to faulty gradient canals,
broken septic tanks, open disused wells etc. can
cause serious public health problems. Engineering
measures like repairing of drains, septic tank, desilt-
ing of canals will reduce the mosquito population.
World Health Organisation recommends target dose
of fenthion in the field as 1 mgm per litre. Field trial
indicates that fenthion in much lower doses causes

ulex quinquefasciatus, one ofthe vectors of
filariasis has developed resistance to many
insecticides in some parts in India []. Anti-

larval operation forms the basis of implementation
of National Filaria Control hogramme. Among the
methods of larval control, chemical control is more
practical in developing countries because it results
in systematic reduction of mosquito production,
thereby proportionately increasing the effectiveness
of other attack measures. In Armed Forces, weekly
larvicide operations are undertaken. Therefore, it is
desirable that periodical field trials be carried out to
select the most effective larvicide for mosquito con-
trol. With this background, a laboratory trial fol-
lowed by a field trial was carried out at Kochi. The
idea of carrying out a laboratory trial before field
trial was to find out lethal concentration (LC) 50 and
LC 90 with a view to select a dose which would be
ideal [2].

MATERIAL AND METHODS

The study *as conducted at Naval Base, Kochi.
The field trial with different insecticides was carried
out in eight different sectors. In each sector, areas
with stagnant pools of water/drains were selected
and marked for a particular insecticide. Two sectors
were kept as control. Total volume of stagnant water
in cubic inch/cubic feet was calculated. While meas-
uring, average ofthree readings was taken. Conver-
sion formulae of volume and capacity table was

*Associate Prof, Dept of PSM, AFMC Pune. +Senior Adviser, Marine Medicine, **Specialist in PSM.
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TABLE I
Summary of fietd trial agalnst mosquito larvae (culex qulnquefasclatus) wlth tnsectlcide doses cloce to which l(X)% death
achieved in laboratory trid

Insecticide
with dose

hespray
density

(Total of 5 dips)
larva pupa

Percent reduction
after 24 hours
(Iotal of 5 dips)
larva pupa

Re appearance of (Post spray
density) larvae after days
3 7 1 0 t4 l7 days

S N T N T

Nil 
Til 

32

34 NT NT

NiI I7 NT

96 NT NT

NiI 14 NR

Nil

Nil

Nil

Nit

8

Nil

Nil

Nil

Nil

Nil

Nil

90

95

89

92

86

100

100

100

100

100

100

100

2t5 20

t96 t9

245 l8

238 25

229 t4

182 18

Chloropyriphos
(0.625PPM)

Temephos
(0.12s PPM)

Fenitrothion
(0.625PPM)

Fenthion
(0.625PPM)

Dichlorovos
(0.625PPM)

Malathion
(2PPM)

NT - Not taken.

TABLE 2
Summara of field trids sgainst mmquito lanae (culex qulquefasclatus) wlth inscctlcide doses (LC 50 value)

Insecticide
with dose

Prcspray
&nsity

(total of 5 dips)
larva pupa

Density
aftcr 24 hours
(Total of 5 dips)

larva pupa

Reduction
in immature
stages

(Percent)

Chloropyriphos
(0.250PPM)

Temephos
(0.005PPM)

Fenitrothion
(0.0loPPM)

Fenthion
(0.0l0PPM)

Dichlorovos
(0.020PPM)

Malathion
(0.050PPM)

Tcmephos and fenthion showed higher larval death in fteld. But pupal stage shows less death indicating pupal stages requirc higher
concentration for d€ath.

100 perceni mortality and should be used in field at
weekly interval for the control of mosquito larvae.
In a study, LC 90 value of Malathion, Temephos,
Fenthion, Chloropyriphos, Dichlorovos and feni-
throthion was found to be I mgm, 0.07 mgm, 0.33
mgm, 0.19 mgm and 0.07 mgm per lihe respectively
t31.

Reappearance of immature stage was delayed

Jour. Marine Medical Society, Jan-Jun 2000, Vol. 2, No. I

56

72

47

6l

54

43

9t  13

E7 l8

l0l 9

93 l0

tt2 15

r23 8

2M 19

3r2 26

190 16

237 U

244 18

2t6 r7

with temephos (Table I ) till 17 days. The prolonged
rcsidual action of Temephos (Abate) could be due
to the fact that this insecticide gets absorbed with
organic debris from where it gets released gradually.
Being costly, its use should be restricted for larvae
contol in the drinking water [4].

Immature stages reappear€d in case of Dichloro-
vos on 7th day itself. This may be due to the fact that
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TABLE 3
Summary of field trials rgninst mocquito larvse (culex qulnquefasciatus) with incecdcide doces close to LC 90 nlue

Insecticide
with dose

Prespray
density

Percentreductions Postspray Rcduction
of 24 hours densitv after in immature

(total of 5 dips (total of 5 dips 7 days (immatue stagps (after
larva, pupa) Iarv4 pupa) stage 7 days)

Chloropyriphos 216 18 14 6

Nit

l6

3 l

(o.35oPPM)

Temephos
(0.075PPM)

Fenitrothion
(0.075PPM)

Fenthion
(0.r25PPM)

Dichloroves
(0.020PPM)

Malathion
(l PPM)

264 27 Nil 2

2 @ 2 r 3 7 6

t96 t4 Nil 3

243 22 5l 14

238 19 44 l8 2 9  . 8 8

93

100

86

8439

Temephos and Fenthion resulted into lfi)% death of immature stage. Immature stages were not noticed even after one week.

this insecticide breaks down into Dichloroacetalde- AK, Grcwal GS. Evaluation of susceptibility status of culex
hyde which is a gas and dimethyl phosphoric acid quinquefasciatus larvae to commonly used insecticides in

which is harmless [5]. Indian Navy' JMMS 1996;3 (r):22.

One hundred percent mortality of pupae obtained 3. Mariappan T, Arunachalan N, Somachary N, Panicker KN.

with malathion is due to high dose used (2mgm per Susceptibility status of culex quinquefasciatus against fen-

litre) as compared to LC 90 value of I mgm per lifire. thion in Cochin area - Proceedings of sixth Kerala Science

In this study dosages were calculated on the basis 
congress Thiruvahanthapuram' 1994:372-3'

of volume Of water as it iS more Scientific and 4. Bhatnagar VN, Joshi GC, Waltal BL. Laboratory and field

agggrate than dOSe CalCUlatiOn baSed On SUrfaCe area. evaluation of Abate in thecontrol of culex pipiens larva.Jour
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RESISTOTYPING AND ZYMOGRAM STUDY
OF KLEBSIELLA IN NOSOCOMIAL INFECTIONS

Surg Cdr RN MISRA*, Maj AD SEN*

INTRODUCTION
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leb s iella pne umoniae has been incriminated
in 87o of all nosocomial infections, particu-
larly from urinary tract infections (UTI),

lower respiratory tract infections (LRTI), biliary
tract and surgical wound infections in that order [1].
Microbial drug resistance is a major problem in the
treatment of these infections. It is now well recog-
nized that resistance of enterobacteriaceae to an
increasing number of antimicrobial agents is largely
mediated by conjugative plasmids [2].In many hos-
pitals, Klebsiella are among the most resistant mi-
crobes due to their already natural occurring
resistance to ampicillin, carbenicillin and their ready
acquisition of R plasmid, carrying resistance to ami-
noglycoside inactivating enzymes and a wide vari-
ety of p lactamases as well as other drug resistant
genes [3]. To study the prevalence of Klebsiellain
the hospital environment, it is essential to differen-
tiate and identify resident strains by various typing
methods. Phenotyping characterization by biotyp-
ing, serotyping, klebecine typing or antibiogram are
not satisfactory in successfully discriminating the
subtypes among Klebsiellafor epidemiological pur-
poses.

A combination of resistotyping and zymogram
studies of Klebsiella has been studied by us to detect
the epidemiology in the hospital isolates. The main
aim was to detect the allelic variations at specific
genetic loci by electrophoresis of bacterial extracts
for various enzymes [4].

MATERIAL AND METHODS

Hundred Klebsiella pneumoniae strains isolated
from routine clinical samples from CH (SC), Pune
were included in the study. Identification of
Klebsiella was carried out by using standard mor-
phological and biochemical methods [5].

ANTIBIOTIC SENSITIVITY TESTING (AST)

AST was done by Stokes' disc diffusion method
using NCTC 6571 Staphylococcus aureus, and
NCTC l0l l8 - E coli as standards [6] Confirmation
of disc resistance was carried out by minimum in-
hibitory concentration (MIC) method.

BREAKPOINT MIC TESTING

Break point MIC to various groups of antibiotics
like p lactams, viz ampicillin, cefotaxime and
ceftazidime aminoglycosides (gentamicin, ami-
kacin, netilmicin) fluoroquinolones. (ofloxacin,
norfloxacin) and miscellaneous antibiotics (sul-
phamethoxazole, trimethoprim and chlorampheni-
col), was done by the BSAC working party proce-
dure [7].

Various antibiotics concentrations were as
follows:

Names of antibiotics Concentration (pgm/ml)

)u-
he
xy

Ampicillin

Cefotaxime

Ceftazidime

Gentamicin

Netilmicin

Norfloxacin

Sulphamethoxazole

Trimethoprim

Chloramphenicol

Ofloxacin

Arnikacin

8
I
2
1 ,4
t,4
t ,4
32

0.5,2
8

2,8
4 ,16

n g" D

rus

)m
ls,
m-

-
Ie0

Stock solution of the antibiotics were prepared
and stored at -20oC.

The Klebsiella pneumoniae strains were grown
over night in nutrient broth to a concentration of
l0e-12 cfu/ml. This was then diluted l:100 in :/a.

Ringer solution and l0a cfu/ml) was spot inoculated

*Classified Specialist, Pathology. INHS Asvini, Mumbai 400 005.
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to Mueller Hinton agar (MHA) containing appropn-
ate concentration of the antibiotics with the help of
a multipoint inoculator.

The plates were incubated ovemight at 37oC.
Presence of growth indicated that the organism was
resistant while no growth indicated that it was sen-
sitive.

Multi locus enzyme electrophoresis (MLEE)
(Zymogram study) : This involved the following
steps [8].

(a) Preparation of bacterial extracts by method of
sonication and preservation at -70oC

(b) Polyacrylamide gel electrophoresis (PAGE) :
Vertical gel electrophoresis system was set up.
Gel dimension 200 mm x 200 mm x I mm (40

ml gel). A comb of 20 cm width was allowed to
set. Bacterial extracts were allowed to run at
200 V for 22 hours.

(c) Electrophoretic transfer : The stored cell ex-
tracts were transferred to nitrocellulose mem-
branes at25 ma for 5 minutes. It was cut into 5
strips of 0.5 cm width. The gel and the nitrocel-
lulose papers were stained for the following
enzymes by corresponding substrates.

i. Alcohol dehydrogenases

ii. Malate dehydrogenase

iii. Lactatedehydrogenase

iv. Glutamatedehydrogenase

(ADH)

(MDH)

(LDH)

(GDH)

v. Nucleoside phosphorylase (NSP)

vi. Alkaline phosphatase (ALP)

vii. a-naphthyl acetate esterase (EST)

viii. L-phenyl alanine l-leucine peptidase (PEP)

TABLE I

Distribution of isolates from various wards and specimen

RESULTS

STATISTICAL ANALYSIS

Genetic diversity was calculated by the following
formula

H = I x 2 [n (n-l)] where x was the frequency of
the allele, n is the number of the electrophoresis
types. The results were then expressed in the form
of a dendogram.

DISCUSSION

Klebsiella are an important cause of nosocomial
infections, particularly UTI, LRTI, and post opera-
tive wound infections which constitute 87o of all
infections [1]. In this study also 7.5Vo infections
were contributedby Klebsiella.Tl'ris is mainly due
to colonization of GI tract by these organisms after
admission to the hospital.[9] In our study most of the
infections were UTI (727o) followed by pyogenic
infections (lOVo).

Nosocomial Klebsiella are found to be multi drug
resistant (MDR). In this study also, resistance to 6-8
drugs was found in 347o of the organisms followed
by 3-5 drugs in269o, and 9-l I drug in 24Vo.T\ese
organisms was resistant to ampicillin (98Vo) and
58-667o were resistant to third generation cepha-
losporins which was due to production of extended
spectrum p-lactamases by acquiring R-plasmids

[10]. Plasmid mediated drug resistance also medi-
ates resistance of aminnoglycosides, tromethoprim
and sulphamethoxazole. The size of the plasmid also
helps in epidemiological characterization of the or-
ganisms I l].
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t TABLE 2
Antlbiotic resistance pettern ol Kleb Pneumoniae islollates

98%
6Vo
58%
50%
44%

fi%
50%
38%
34%
38%
34%
36%
32%
709o

70Vo
6%
66%

ing

' o f

rsis
rm

rial
ra-
all
)ns
lue
ler
the
nic

rug
6-8
ved
ese
md
ha-
Jed
rids
:di-
rim
rlso
or-

Ampicillin

Ceforaxime

Ceftazidime

Gentamicin

Neltimicin

Amikacin

Norfloxacin

Ofloxacin

Sulphamethoxazole

Trimethoprim

Chloramphenicol

I p gm/ml
4 p gm/ml

I p gm/ml
4 p gr/ml

4 p gm/ml
l6 p gmlml
I pgm/ml
4 p gm/ml
2ltgmlml
8 p gm/ml

0.5 p gm/ml
21t gnhnl

K40

K t l
K 5 l
K 5 ?
K 6 l
K 7 0
K ? :
K t 9
K ? 5
KEE
K I
K ]
K 4 t

46

l0

Klz
K l . l
K.l9

K23
Kl r
K l 5

6?

TABLE3
Grouping of resistance pattern

TABLE 4
Percentage isolates showing enzyme bands

K o i
x t i

-ffi- l,,=l;-i;l; -l;-r ;- ''

Fig. | : Dendogram showing the dc'grce ol'genetic sinrilarity
between the various isolates.

In the zymogram analysis MDH was produced
by 48Vo of the isolates. Eight isolates showed same
isoenzymes. 387o showed positivity to ADH,l6Vo
to LDH. lSVo to NSP and 22Vo to ALP. The isoen-
zymes and presence ofthese enzymes has helped in
construction of a dendogram in genetic related-ness.
387o of the strains did not give any bands with the
eight enzymes tested, 62Vo isolates were divided
into ll groups, and each group can be represented
as clones from one organism. A second generation
can be explained as having 85-90Vo relatedness.[8]
The variation is explained by environmental influ-
ences like exposure to antiseptics, antibiotics and
host immunity.

In conclusion, most of the hospital Klebsiella
isolates can be grouped into I I genetic types by
zymogram study and resistotyping but by combin-
ing both, all K/ebsiellacouldbe grouped into several
more genetic types.
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Resistant to

Resistant to

Resistant to

Resistant to

0-2
3-5
6-8

9- l  I

antibiotics

antibiotics

antibiotics

antibiotics

l6
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34
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ADH
MDH
LDH
NSP
ALP
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48%
t6%
18%
22%

TABLE 5
Distribution of enzymes combinalions

Four Enzymes
(ADH, MDH, LDH, ALP)
Three Enzymes
ADH, MDH, ALP
ADH, MDH, NSP
ADH, LDH, ALP
MDH, LDH, NSP
ADH,MDH,LDH
Two Enzymes
One Enzyme

)
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l6
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M
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2 l

33o. 1

No band was shown by 38 isolates
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TRANSCANAL TYMPANOPLASTY-
SURGICAL OUTCOME

Surg Lt Cdr D RAGHAVAN*

ABSTRACT

This is a retrospective study of 46 patients who had undergone transcanal tympanoplasty with tragal perichon-
drium during an eighteen-month period at INHS Asvini. This study was restricted to cases of repair of
uncomplicated perforations of the tympanic membrane that did not require ossiculoplasty. Thirty seven (80.43 7o )
were successful in terms of closure of the perforation and 35 (76.09Vo) patients had their hearing improved
postoperatively. Various factors liable to influence the success rate such as status of the middle ear, size and site
ofthe perforations, surgical experience and presence oftympanosclerosis were analysed. Only status ofthe middle
ear, experience of the surgeon and the presence of tympanosclerosis at the time of surgery were found to have a
significant effect on the final outcome of surgery.

KEY WORDS : Tympanoplasty, Transcanal Approach, Tragal Perichondrium

INTRODUgTION

1.l epair of the tympanic membrane dates back

ft( more than a century. In 1878, Berthold re-
ILported the successful closure of a perforation
with a full thickness skin graft and introduced the
term "myringoplastik" []. Ely (1881) and Tange-
mann (1884) soon followed suit [2,3]. The introduc-
tion of microsurgery and antibiotics in 1950
revolutionized ear surgery. Zollner and Wullstein
introduced new techniques in ear surgery at that time
[4]. Although initially skin continued as the material
of choice for tympanic membrane repair, before
long, other tissues were introduced. Amniotic mem-
brane, autologous mucous membrane, and comea,
were all tried but were later abandoned as more
suitable tissues were discovered. Periosteum, vein,
connective tissues, adipose tissue, and perichon-
drium, all proved of value and remain in use until
the present time [4-ll.] In 1959, Ortegren intro-
duced fascia as a graft material and this remains,
over 20 years later, the most popular graft material

[2]. The technique of myringoplasty has also
changed with time. Though the original "onlay"
method is still practiced, there is a progressive swing
over the years towards the underlay technique intro-
duced by Austin and Shea[3]. Sandwich and plug-

ging methods are still used in small perforations.
The present study analyzed a number of factors
postulated to affect surgical outcome in order to
assess their utility in selecting successful surgical
candidates. Tympanoplasty is a common surgical
procedure and analysis ofthese factors will certainly
help in future selection and care ofpatients.

MATERIAL AND METHODS

Records of all patients undergoing transcanal
tympanoplasty with tragal perichondrium in the
Otolaryngology Department of INHS Asvini in an
l8 month period (Feb. 98 to Jul. 99) were reviewed.
More recent tympanoplasty procedures as well as
those lost to follow-up were excluded to allow a
minimum follow-up period of six months. Cases in
which ossiculoplasty was performed were excluded
from this study. The size of perforation was graded
as small (less than 507o, medium (50Vo to75Vo) and
large (more than 75Vo). Other parameters ascer-
tained were the status of the middle ear at surgery,
the presence of tympanosclerosis, surgical approach
and technique. Pre and postoperative audiograms
were evaluated in terms of decibel (dB) changes.
Duration of follow-up was noted. The outcome of
surgery was evaluated in terms of graft take and

*Graded Specialist (Otolaryngology), INHS Asvini, Colaba, Mumbai - 400 005.
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audiological improvement. Finally, various factors
were analyzed to determine their influence on the
surgical outcome.

RESULTS

There were a total of 46 transcanal tym-
panoplasties done for 27 males and 19 females.
Their ages ranged from 13 to 60 years with an
average of 27 years. Duration of follow-up ranged
from six months to eighteen months with an dverage
of nine months. The dominant etiological factor of
tympanic membrane perforation was infection dnd
the majority of patients had their disease for more
than three years. Central perforations were found in
all patients. Thirty one (67.39Vo) had large perfora-
tions with a conductive impairment of 25 dB or more
(average 27 dB) and five had medium size perfora-
tions with a conductive impairment of 16 to 24 dB
(average l9 dB). Ten had small perforations with a
conductive impairment of 15 dB or less (average 12
dB). One patient had an active (persistent) rniddle
ear disease at' the time of surgery and 24 (52.17Vo)
had tympanosclerosis. Underlay technique was
done on all patients. The criterion ofsuccess applied
was the restoration of an intact and functional tym-

TABLE I
Size of perforation and take rate percentage (it=46)

panic membrane with no evidence of middle ear
disease. Based on.this,37 (80.43Vo) patiens had
successful myringoplasty including both primary
and revision surgery. Improvement of hearing was
achieved in35 (76.09%) patients. The presgnce of
middle ear inflammation and tympanosclerosis at
the time of surgery were fourid to haye significant
effects on.the surgical outcome; P < 0.05. Compli-
cations did not occurred iir any of the patients.

DISCUSSION

Stattus of Middle Ear at Surgery

Infection was the major etiological fuctor of tym-
panic membrane perforation. Only two percent of
the perforati<ins were post-traumatic. Infections
have been shown in some studies to be of a major
factor in graft failure [5]. Some studies have found
no difference between ears with mucoid discharge
and dry ears [16J. Inthis study, nopatient with active
middle eardisease had a successful result.

Size of Perforotion

Size of the perforation has been studied for its
significance in the final oritcome of surgery ll4,l7l.

Small
Perforation

No. (%)

Moderate
Perforation

No. (%)

Latge
Perforation

No. (%)

Total
No. (%)

Successful
Grafting

Graft failure

l0 (83.33%)

2 (16.67Vo\

l6 (80%)

4 (20%)

u (7857%)

3 (tr.43%)

37 (80.43%)

9 (r9.57%',)

Total t2( rN%) 20(t0n'%) 14 (100%) 46(r0/J%)

TABLE 2

l,ocation of perforation and take rate pcrcentage (n=45)

Posterior
Quadrants
No. (%)

Central
No. (%)

Anterior
Quadrants
No. (%)

Total
No. (%)

Successful
Grafting

Graft failure

t3 (8r.2s%)

3 (r8.7s%)

12 (85.7t%)

2 (14.29%)

t2 (75%)

4(25%)

37 (80.43%)

9 (r9.s7%)

16 (100%) 14(rffi%\ l6 (100%) 46 (100%)
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In this study, statistical analysis showed no signifi-
cant difference in success rate between moderate
and small perforations.

Site of Perfo.ration

Problems may arise with perforations located
anteriorly. This may lead to anterior medialisation
of the graft. These problems, can be overcome with
improved techniques. Many authors have found no
relation between site of perforation and graft take
rate [5,17]. This study did not reveal any relation
between the site of perforation and graft take rate.

Tympanosclerosis

Histologically the tympanosclerotic plaques are
thought to have less blood supply. Some authors
have not considbred this a significant factor [16,18].
In this study, plaques were removed if they involved
the perforation margins and were mobile. Eighteen
patients had tympanosclerosis. The take rates were
eleven (6l.ll%o) and twenty six (92.86Vo) respec-
tively and the difference was highly significant, P <
0.05.

Surgical Technique

The level of training of surgeons was found to be
of significance in this study. Operations done by
surgeon! on staff were successful more frequently
(84.57o) than those by residents (68Vo).

Audiological Resul*

The pre and postoperative audiograms were
available in all cases. Thirty five (76,097o) had an
improvement of l0 dB or more in hearing following
surgery.

Complications

Permanent hearing loss can occur in 3Vo of pa-
tients operated on for chronic otitis media I l9]. This
iatrogenic hearing loss may be due'to excessive
ossicular mobilization, fracture of stapedial foot
plate, direct trauma, br introduction of toxic materi-
als. In this study, no complicatiohs were seen.

CONCLUSION

Chronic middle ear disease is common in the
service popdlation and their dependents. Transcanal
tympanoplasty is a minimally invasive procedure

Jour. Marine Medical Sociery, Jan-Jun 2000, Vol. 2, No. I

with adequate exposure, reduced operating time and
decreased morbidity. The presence of middle ear
infection, relatively inexperienced surgeons and
tympanosclerosis however have an unfavo'urable
effect on the surgical outcome. The surg.ical results
in this study are in agreement with other previously
published studies in terms of final surgical outcome
and hearing improvement thereby proving that
trans-canal tympanoplasty can yield good results
comparable to tympanoplasty by other approaches.
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IMPORTANCE OF PHOSPHORUS
SUPPLEMENTATION IN PREVENTION
OF OSTEOPENIA IN PRETERMS

SurgCdr GIRISH GUPTA, Dr SUSHMITA GUPTA,
Surg Lt Cdr G KHULLAR, Surg Capt KS BAWA

ABSTRACT

This experimental, randomized, single blind study was conducted to evaluate the importance of phosphorous
supplementation on biochemical and radiological parameters of osteopoenia in low birth weight neonates. This
study included 36 low birth weight babies weighing < 2000grams, admitted to NICU of INHS Asvini between
May 96 and June 97 and who received breast milk. These babies wererandomly assigned to three groups. Group
I neonates received no supplements while neonates of Group II received Syrup'O'containing calcium in dose of
lE0-200 mgs/t<g/day. The neonates ofGroup III received Syrup 'C' containing calcium and phosphorous in a dose
to provide additional phosphorous of 85-100 mg/kg/day. These supplements were continued till the neonates
attained the weight of 2000 grams. During this period of 12 weeks, the only form of oral nutrition received by the
babies was breast milk. Serum calcium, phosphorous and alkaline phosphatase were estimated at 1,418, and 12
weeks. Kidigrams were taken at lst and 12th weeks. These X-rays were read by a radiologist and Koots score was
used to categorise thtjm. In addition, a photo-densitometry was done of the lower third of the radius on the
kidigrams. These observations were subjected to statistical analysis using student 't' test. The serum calcium and
phosphorous values were comparable in all the three groups with no significant change over the weeks. Serum
3ll5rlin6 phosphatase which was similar in all the groups in the lst week, had signilicantly increased (p < 0.0f ) by
the l2th week by l40Vo andS6Vo in groups I and II respectively while in the Group III there was a small rise of
23.64o. The average densitometric readings at the end of 12 weeks were suggestive ofincreasing rarefaction of
the.bone in the groups not supplemented with phosphorous. 87 7o of infants with positive Koo's scores and all the
babies with fractrres belongcd to the unsupplemented or partially supplemented groups. This study concluded
that osieopoenia affected those preterm neonates who did not receive approprlate phosphorous supplementation.
The serum alkaline phosphatase and a kidigram at 12 weeks were most useful tests to aid in the diagnosis of
osteopoenia.

KEY WORDS : Osteopoenia, Phosphorous, Premature

INTRODUCTION

n steopenia of prematurity (ooP) is a meta-

I lUolic bone disease (MBD) with an inci-
\-t dence rate as high as 30-50Vo in infants

weighing less than 1500 and 1000 gms respectively
at birth Il,2,31.It occurs more due to a deficit in bone
minerals like calcium (Ca) and phophorus (P) and
not just vitamin D insufficiency as believed earlier.
Preterms begin their life with less stores of Ca and
P as they are deprived of 80Vo of the bone mineral
accretion that occurs in the last trimester of preg-
nancy [4]. A fall in the serum levels of Ca and P are
compensated by their reabsorption from bone lead-
ing to osteopenia. The absence of obvious clinical
signs can delay the'diagnosis of osteopenia which

may manifest later as decreased linear growth, frac-
tures or overt rickets [5-8]. The osteopenic bones are
more susceptible to fractures during minimally in-
vasive procedures and even during routine handling
while in the NICU. Poor mineralisation of the rib
cage secondary to low bone P and muscular weak-
ness due to hypophosphatemic myopathy in babies
with respiratory distress contribute to difficulty in
weaning off the ventilator.

In our country the common practice is to supple-
ment breast milk with vitamins and sometimes even
iron but rarely with Ca and P Parentral phosphorus
is not available in our markets and a very few oral
preparations that can be used in the neonate contain
this mineral. The importance of this condition and.

Neonatal Unit, Department of Pediatrics, INHS Asvini, Colaba, Mumbai - 400 005.
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the lack of awareness and data on this subject in
lndia has been the inspiration for this study.

MATERIALS AND METHODS

This prospective study which was carried out
over a l4 month period included forty four low birth
weight neonates weighing less than 2000 gms. In-
fants who received any milk other than breast milk,
did not form a part of the study. Parents were ex-
plained about the nature of the study and consent
was taken. Each baby was followed over a period of
three months. During the course of the study, one
baby died and seven were lost to follow up. The
remaining 36 babies were divided into three groups
by random number tables. However randomization
was not applied in a few cases for ethical reasons.

Group I : Received no supplementation.

Group II : Received only Calcium supplements.

Group III : Received both calcium and phospho-
rus.

Babies with no contrindications for enteral feed-
ing were started on expressed breast milk or were
put directly to the breast within a couple of hours
after birth. Of these, the ones in Groups II and III
were given the predecided supplements from the
fourth/fifth day oflife. The rest received parenteral
nutrition as per the daily requirements of glucose
and electrolytes. IV calcium was given to all these
babies for ethical reasons as long as enteral feeds
were not started in a dose of l8 mg/kg/dose, 6
hourly. Once on full oral feeds, they were put on
supplements according to their grouping. Group II
received syrup O containing 82 mg of calcium/5 ml.
Group III was given syrup C composed of 66 mg of
elemental calcium and 30 mg of elemental phospho-
rus/5 ml. The neonates in Groups II and III received
approximately 180-200 mg/kg/day of calcium.
About 85-100 mg/kg/day of phosphorus was given
to the neonates of Group III [9,10]. All babies re-
ceived Vitamin D in a dose of 400IU perday. These
supplements were continued till the babies attained
a weight of 2000 gms I I, l2].

Venous blood wab collected from a peripheral
vein at l, 4, 8 and 12 weeks of l i fe in plain bulbs

I l]. This was sent to the hospital laboratory for
estimation of serum calcium, phosphorus and alka-
line phosphatase by an Auto-analyzer.

Each baby was exposed to two kidigrams using

40

a standard exposure of 54 KVP and l5 mAmps. The
first X-ray was preferably taken between the fifth
and seventh day of life. The second was taken at the
end of the third month. These X-ray's were read at
a professional laboratory using an instrument called
X-RITE Photodensitometer. The instrument has a
light source which consists of a silicone photodiode.
The light from this diode is directed towards the site
to be read on the X-ray film placed within. Depend-
ing on the density of the bone, a ceftain amount of
light is reflected back which is perceived by a photo
cell, quantified and displayed [3]. The density is
graded on a scale between 0.00 and 4.00 with a lower
reading indicating a denser bone. The site we chose
to use was the lower third of the radius [14,15].

These X-rays were also reviewed by the radiolo-
gist to look for changes of rickets and detect frac-
tures / microfractures. Using the "Koo's scoring
scale", the X-rays were graded into four categories

t l6 l .
o Normal - Normal density of bony cortex along

with normal dense white line at metaphysis
with normal band of lucency in submetaphy
seal region.

o Grade I - Loss of dense white line at metaphysis
with increased sub metaphyseal lucency, and
thinning of cortex.

r Grade 2 - Changes of grade l+ inegularity and
fraying of metaphyses, with splaying and cup-
ping, i.e. changes of rickets.

o Grade 3 - Changes of rickets with evidence of
fractures.

To remove any bias from the study, the radiolo-
gist, the observer for densitometry and the labora-
tory personnel involved were blinded as they were
not informed about the groups or supplementation
protocols.

The biochemical and radiological observations
were thus obtained and a statistical analysis was
carried out using the student 't' test to find out if the
supplementation had a significant effect on them.

RESULTS

The serum Ca and P values were not significantly
different in the supplemented groups as pompared
to the group that received only breast milk.

As shown in the Table I and Fie. I below the
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Fig. I : Craph tracing tlrc average plasma alkalile phosphutasc
values in the three groups.

average alkaline phosphatase at fiist week in all the
groups were similar. By the end, at 12 weeks, ithad
increased by l4OVo in Group I as compared to an

TABLE I
Comparison of alkaline phmphatase

86Vo increase in Group II and only 23.6Vo increase
in Group III which is significantly less as compared
to Groups I and II.

The averape densitometer reading in Group I
increased by 20:79o attheend of 12 week which was
significantly more (p < 0.05) as compared t<i the
8.37o and l0.6Vo rise seen in Groups II and III
respectively. This indicates that the bones ofinfants
in the unsupplemented Group I were rarer than those
in Groups II and III.

Positive Koo's scores signifying radiologically
apparent bone changes were seen in seven infants.
The profile of these seven patients is shown in Table
2. Eight infants had an alkaline phosphatase value
of more than 1200 by the end of l2th week, the
iletails of these cdn be seen in Table 3.

Six of these belonged to Groups I and II. All
seven wer€ pretei.rn and TlVo were less than 34
weeks at birth. d, score of 3; indicative of fractures,
was seen in three patiexts none of whorn trelonged
to Group IIL The role P supplementation plays in
maintaining bone integrity is evident from thbse.

0

lst week
Average dkaline phosphatase I. U/L (x I SD)

4th week 8th week 12th week

Group I

Group II
Group III

428t246
625 t52r
542t213

6t2+ 280
795 t 3r7
&4t 159

*862 t 396
978 r 595
678 r 185

*1027 r 598
+l 165 t 809
67r t203

*significant (p < 0.01)

TABLE2
Profile of patients with positive Koots scores.

Sr Group Wt. in
No. Gms.

Gest.
age

Complications Koo'sscores Koo'sscores APat
at I week at 12 weeks I week'

AP at DR at DR at
12 weeks I week 12 weeks

l .
2.
3.

4.

5.
6.
'7

I
I
u

0
0
2

3

3

I

2
0I

II
II
m

1960 34 weeks
l72O 32 weeks
1380 28 wceks

l2O5 33 weeks

1590 32 weeks

l165 30 weeks

1405 35 weeks

Hypoglycaemia
HMD
BA, Pneumonia, IVH,
PDA, PIIHC, Anemia
Apnoca Infection
HMD, Apnoea,
Feed intolerance

Apnoea, Infection, IVH

326 1450
676 2tt4
1029. 1257

2126 l02l

656 959
236 3132
625 785

1.0 t.73
1.04 1.68
1.63 t.7

t.49 l .0l

i.zs 1.88
0.98 1.5
0.81 0.87
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TABLE 3

Profile of patients with alkaline phosphatase > 1200 IU at 12 weeks ofpost natal life

Sr. Group
No.

wt. in Gest. age in Complications
gms. wks.

Koo's score Koo's score DR at DR at
at I week at 12 weeks I week 12 weeks

l .

2.

J .

A

5.

6.

'1.

8 .

I

I

I

I

I

II

34
34
32
32
35
30

3 l
28

0
0
0
0
0
0

0

J

0
2
0
2

II

I

Hypoglycaemia

Infection, Feed intolerance

Hyaline membrane disease

Anoea, Infection, Intra - ventricular
haemorrhage

Apnoea, Infection

BA, Pneumonia, IVH, PHHC, PDA,
Apnoea, Anemia, Infection

HMD - Hyaline membrane disease; BA- Birth asphyxia; IVH - Intra-ventricular haemorrhage; PDA - Patent ductus arteriosus;
PHHC - PosGhaemorrhagic hydrocephalus; AP - Alkaline phosphatase; DR - Densitometer readings.

1905
1960
1490
1720
r765
l 165

t425
1380

0

a

0
J

0.9  1 .14

1 . 0  r ; 1 3

1.4 L89

1.04 1.68

1.57  1 .83

0.98 1.5

r .22  l .9

1 . 6 3  | ; 1

HMD

IVH

PDA

NEC

Infection

Feed intolerance

TABLE 4

Complication correlates with positive Koo's scores and alka-
line phosphatase values > 1200 IU

Group I Group II Group III

these observations that by adequately supplement-
ing both calcium and phosphorus we can prevent the
occurrence of metabolic bone disease which would
otherwise add to the already long list of illnesses
known to occur in these infants.

DISCUSSION

In our study, we ried to find the contribution of
calcium and phosphorus in the prevention of this
disease. The calcium and phosphorus values were
not significantly different in the supplemented
groups as compared to the group that received only
breast milk. Previous studies were equivocal in their
calcium results [1,2,6,9,16-19]. However many of
these studies shows reduced serum phosphorus in
affected infants at various periods during the course
of follow up in unsupplemented babies

U,2,6,9,17,181. Koo's studies support our findings
of unchanged phosphorus [6].

The natural history of plasma alkaline phos-
phatase in normal full term infants is to rise over the
first three weeks and then plateau until the age ofsix
weeks I l]. The Group III infants, who were supple-
mented in an attempt to achieve intra-uterine min-
eral accretion. demonstrated the same course of
plasma alkaline phosphatase activity, despite being
bom prematurely. Rises that occur after this are seen
in infants receiving low phosphate diets as in our
first two groups Illl. A rise of 1407o observed in
Group I indicates a rapid turnover of bone to main-
tain serum calcium and phosphorus level in their

Jour. Marine Medical Societv, Jan-Jun 2000, Vol. 2, No. I

* I ** | *** - Cases with complications in ea'ch group

K - Positive Koo's scores

A - Alkaline phosphatase values > 1200 I. U/L

None of the well supplemented Group III babies
features in the above Table. All the babies in this
table were preterrn, 67Vo being less than 33 weeks.
All the eight patients showed an increase in densi-
tometry readings at 12 weeks which conelated well
with the high alkaline phosphatase values.

The number of complications charted in the fig-
ure in Groups II and III are nine and eleven respec-
tively and hence the groups are comparable. None
of the patients in Group III who had the above
complications demonstrated either positive Koo's
score or high plasma alkaline phosphatase values.
On the other hand, all the group II infants had at least
one abnormal reading. Of them 897o showed abnor-
malities on both X-ray and serum alkaline phos-
phatase readings. We can therefore conclude from
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mineral deprived state. A significant rise in Group
II further emphasises that supplementation of cal-
cium alone is not sufficient to keep the bones in the
best of health. Difficulties arise in the interpretation
of results of alkaline phosphatase and comparison
with other centres because of the use of different
assay systems with widely varying ranges and dif-
ferent units of measurement I l]. As in previous
studies we have used 1200I. U/L as the cut off point
which is approximately five times the normal adult
values [8]. Our study also demonstrates that rises in
plasma alkaline phosphatase values correspond with
an increase in Koo's score and densitometry read-
ings. Alkaline phosphatase has received its due im-
portance in this as well as most other studies as an
early and reliable indicator of metabolic bone dis-
ease.

The measurement of BMC by various sophisti-
cated machines like single and dual photonabsorp-
tiometry and X-ray absorptiometry has yielded good
results to detect osteopenia and is practised for re-
search purposes in the western countries. In our
study the nonavailability of these expensive equip-
ments prompted us to choose a more feasible and
cost effective modality of diagnosis. The same kidi-
gram was used for detection of radiologic evidence
of osteopenia. Our observations were suggestive of
a loss of bone density in the unsupplemented group
by the l2th week.

PJ Congdon et al in his study claims that bone
mineral depletion resolved spontaneously in pre-
term infants when studied upto a post conceptional
age of 70 weeks [20]. A longer follow up to look for
spontaneous resolution of bone changes in the un-
supplemented and partially supplemented groups to
conclude whether supplements are needed at all is
required. However, fracture and bone changes at an
early age would definitely be deleterious to the
growth of the infant. Not having reached the age of
weight bearing,many fractures would go undetected
in early infancy. Our study showed positive radio-
logical changes in seven infants including fractures
in three. These three babies did not receive phospho-
rus. The outcome of this problem will almost surely
inflict some morbidity to the infants in the days to
come. All the infants with radiological evidence of
bone disease were preterrn andS6Vo of them did not
received adequate mineral supplementation.
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The eleven full-term but low birth weight infants
in this study were unaffected irrespective of whether
they were supplemented or not. None of these neo-
nates weighed < 1500 gms. However among the
preterms, even some of those who weighed > 1500
gms showed evidence of bone disease when they
were denied the due mineral requirements. This
supports various studies that osteopenia is a disease
of preterm low birth weights |0,11,16,21,221.

Longer studies with larger sample sizes are re-
quired to refute or agree with our observations.
Clinically there appeared to be no adverse effects of
supplementation in our babies. However, estima-
tions of serum 25 (OH)D, serum parathyroid hor-
mone, urinary and stool calcium and phosphorus
would help us learn more about the pathophysiology
of metabolic bone disease, study the amount of
calcium and phosphorus actually retained by the
body and monitor patients biochemically or hyper-
calciuria.

It is essential therefore to dither from our usual
practices of providing just vitamins and calcium and
resort to more complete supplementation containing
phosphorus also. Considering our economical con-
straints and the well known advantages of breast
milk, we do not wish to use premature milk formu-
lae. However, presently we recommend that all pre-
terms should receive 180-200 mglkglday of cal-
cium, 85-100 mglkglday of phosphorus and 400-
500 IU of vitamin D in addition to breast milk.
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ESTIMATION OF MCV IN CASES
OF ALCOHOL DEPENDENCE

Surg Cdr AA PAWAR*, Surg Cmde FS VALDIYA+,
Surg Lt Cdr KK MISHRA++, Surg Cap MK GUPTA**

ABSTRACT

The purpose of this study was to estirnf,te the significance of estimating the Mean Corpuscular Volume (MCV) in
alcohol dependence and thereason for the ssme. Onc hundrcd ftesh cases of Alcohol dependence syndrome who
met the ICD 10 criteria were td(en and the MCV vahres wene comprned with fresh cascs of psycfriairic disorders.
An attempt was alio made to correlate the MCV valrres with the lrepatic errzymes SGOT, SGPT as well as,the
average daily consumption and the duration of drinking reported by Ore cases of alcohol dependence. Findings
revesl that MCV values wertsignificantly raised in cas€s of atcoholdepmdence.There was no correlation of MCV
with the other factors. E"stimation of MCV can be e useful indicator in recognfsing the presence of alcohol abuse
as well as an objective indicator of followup.

KEY WORDS : Alcohol dependence, MCV

INTRODUCTION

A lcohol cousumptbn is wideqpread in India

/l and especially in the services. Stories and
l- lpoems of drunken sailors abound in the
Western literature [], The civilian looks with onvy
at the man in.uniform and is willing to go a coxsid-
erable extent to get the liquor off hirn. Tiaditionally
a land of prohibition, in which alcohol consumption
was frowned upon by society, the situation has un-
dergone a sea change in our country. Alcohol is now
freely served by numerous retail oudets apd adver-
tised on television channels. Excise figures pirr the
growth at fifteen pqrcent annually.

Alcohol consumption is difficult to estimate in
any setting as people are adept at concealing the
amount they consume. Also people who are diag-
nosed as alcohol dependent tend to deny their drink-
ing to avoid medical categorisation. It is therefore
necessary to depend on the laboratory to reveal the
truth. The Mean Corpuscular. Volume orMCV and
the enzymes SGOT and SGPT are reported to be
raised in these cases and thus serve as an indirect
pointer of the disease. The MCV is especially useful
as its rise is not linked to any organ damage and can
thus serve as a useful pointer of continuing alcohol
consumption.

AIMS OFTHE STUDY

l. To study the MCV in cases of alcohol depend-
ence,

2. To compare the resultsso obtained with a group
of abstinent patients.and test for significance if
any.

INCLUSION CRITERH

l. All fresh and relapse cases of alcohol depend-
ence admitted in the Deaddiction centre of
INHS Asvini were taken up for the study. The
diagnosis was made by the ICD l0 criteria.

EXCLUSION CRITERIA

l. Haemoglobin less than 12 gmVo.

2. Presence of hepatic disease i.e. clinical liver
enlargement and/or serum bilirubin greater than
one milligram percent.

3. Patients taking any NSAIDs.

4. Patiertts with history of peptic ulcer.

MATERIAL AND METHODS

All fresh and relapse cases ofalcohol dependence
were taken up for the study. A blood sample was
taken at the time of admission and sent for estirna-
tion of Hb, TLC, DLC, MCV, LFT including en-
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'Director, 
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zymes. The controls were newly admitted cases to
the psychiatric ward who were not on any medica-
tion and who reported abstinence from alcohol.
Only male cases were taken up for the study. The
groups were matched for age and the results were
analysed. An attempt was also made to correlate the
results with amount of alcohol consumed in one
sitting and the duration of consumption.

RESULTS

A comparison of the data reveal that both the
groups were matched for age (Table l). A statisti-
cally significant result was obtained in the MCV
results of alcohol dependence cases as compared to
the abstinent patients (Table l). There was a poor
correlation of the MCV with enzymes SGOT and
SGPT in cases of alcohol dependence.

TABLE 1

Number of subiects

Alcoholdependent Abstinent
patients controls

100 30

liverdisease and the macrocytosis of alcoholism [3].
Here the MCV rise is said to be moderate and usually
in the range of 100 to I l0 cu. Macrocytosis is
usually seen in 82to96Vo of chronic alcoholics and
is unrelated to folate deficiency or liver disease.
Anemia is usually absent. Macrocytosis persists un-
til the patient abstains from alcohol and usually
retums to normal only after two to four months [4].

Our study also confirms these findings. In our
study the mean MCV in patients of alcohol depend-
ence was 100 cu while that in the controls was 9l
cu. The maximum value obtained was 140 cu. Oth-
ers have also confirmed these findings in teetotalers.
A study in Swedish population has revealed that the
mean MCV values in abstinent adults range from
79.5 to 91.5 cp [5]. A recent study has claimed that
a MCV value of more than 94 cp can successfully
recognise 67Vo of the males in the community who
are drinking hazardously [6].

We attempted to confirm these findings by trying
to correlate the amount of alcohol consumed with
the MCV value. A weak negative correlation was
obtained from the data indicating probably that the
extent of rise in MCV is not linked to the amount of
alcohol consumption. Similarly the duration of al-
cohol consumed did not correlate significantly with
the MCV.

The MCV values showed a weak correlation with
hepatic enzymes SGOT and SGPT thus suggesting
that the rise in MCV is not due to liver damage
induced by alcohol. The importance of the MCV
data lies in the follow up of patients who are alcohol
dependent. As stated earlier, MCV values take two
to four months to return to normal. Absence of return
to normality thus indicates persistent alcohol con-
sumption and becomes an objective indicator of
alcohol abuse in the absence of withdrawal symp-
toms. MCV has been reported to have a high speci-
ficity of about 957o [7] and being easy to estimate
can be useful in estimating alcohol abuse in the
ambulatory population if other causes can be elimi-
nated.

Other markers of alcohol consumption which
have been reported in the literature are the enzymes
gamma glutamyl transferase, beta hexoseami-
nadase, alpha glutathione-s-transferase, mitochon-
drial AST, uric acid, triglyceride levels and carbo-
hydrate-defi cient transferrin [8]. Estimation facili-
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Age (years)

MCV

SGOT

SGPT

Average daily
consumption

Duration of drinking

Mean
SD

Mean
SD

Mean
SD

Mean
SD

31.9
8.54

100.3**
8 .5

63.67
30.87
77.25

l 6

5.87
2;77
12.72
8.08

35.8
8.34
9 1 . 5
4.77

39.7r
9.8'l
36.83
14.28

Note : **Indicates significance at the < .01 level. * indicates
significance at the < .05 level.

DISCUSSION

Alcohol abuse is a common problem in the
Armed Forces. Cases of Alcohol dependence often
tend to deny the same on follow up in the OPD. In
the absence of any mention of alcohol consumption
in the AFMSF 10 report, it is necessary to rely on
any objective evidence to confirm the consumption
of alcohol. The rise in MCV is said to be linked in a
linear dose relationship with alcohol abuse [2].
MCV rise in alcohol is said to be due to one of the
following four causes : folate deficiency, reticulo-
cytosis caused due to GI bleeding, macrocytosis of
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in patiants of alcohof dependence in the absence of
anaemiabr hepdtic'damage. Its estimation can help
in the follow up study of such caries as a reliable
indicator'of absence br persistence of alcohol con-
sumption.
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PROGNOSTIC VALUE OF CLINICAL VARIAtsLES
IN PATIENTS OF SEPSIS SYNDROME AND CORRELATION
WITH INTE,RLEUKIN 6

Surg Cdr YD SINGH*, Surg Cdr RN MISRA+, .
Lt Col Isaac MATHEW#, Lt Col AS KASHYAP#, BrigAS KASTHURI, VSM xr,

ABSTRACT

Sepsts Syndrome (SS) is a major problem in critical care medicine and is the most common cause of death in
medical ICU. Clinicians flaced with critically ill patients need to have clinical and biochemical prognostic criteria,
because early institution of appropriate therapy is associated with improved survival. Various clinical variables
have been shown to have prognostic value in patients with SS. Interleukin 6 0L-6) has been suggested as an
important marker of sepsis.

This prospective study was done to determine correlation of the clinical variables and circulating IL-6 level with
outcome of SS patients. 50 corsecutive patients, who met the pre-dgtermined criteria for SS, were studied. 20
critically ill patients without sepsis fron medical ICU and 20 healthy volunteers served as control.

Followfng clinical variables were studied: Clinical suspicion of infection (present in 767o of patients),fever (64Vo),
tqpothermia (l8%o\, tachycandia (l0OVo) tachypnoea (86%), oliguria (26Vo), unexplained metabolic acidosis
(LBqo\, hypotension (44Vo), recent change in nrental status (347o) and unexplained coagulopathy (34Vo). Patient
survival was 447o. Gram negative organisms were the commonest isolates. 929o patients of SS had detectable
l6veh of IL-6 (median 120, range non-detectable to f480 pg/ml,). Levels were highei than critically ill and normal
cbntrol groups (p < O.ffif ).

Prcsence of Fever (p < 0.05) signifred better prognosis. Hypothermia (p < 0.01), unexplained metabolic acidosis
(p < 0.01), unexplained coagulopathy (p < 0.001), and thrombocytopenia (p < 0.001), if present, signified poor
prognosis. Other clinical variables do net correlate with outcome in SS. High circulating IL-6 levels (median 210
pdml) predlct p<x)r prognosis (p < 0.00f) and correlate only with unexplained coagulopathy (p < 0.02), and
thrombocytopcnia (p < 0.05).

KEY WORDS : Sepsis Syndrome, Clinical variables, Prognosis, Interleukin 6

INTRODUCTION

1'\ espite continued advances in antibiotic ther-

I f apy and intensive care technology, mortality
-4-, attributed to sepsis syndrome (SS) has re-
mained in excess of 30Vo [,2]. This catastrophic
syndrome represents a major problem in critical care
medicine. The incidence of SS has continued to
increase [3,4]. Indian data is not readily available,
however the problem is of grave importance as we
are increasingly recognising patients with septic
shock and multi organ failure. The incidence is
steadily rising due to increased longevity ofpatients
prone to develop sepsis. Other important causes for
rising incidence include increased use of invasive

procedures, increase in use of cytotoxic and immu-
nosupressive drugs and increase in antibiotic resis-
tant infections [5]. The ever increasing number of
patients with AIDS is also instrumental in the dra-
matic increase in the incidence of sepsis during past
decade [4]. Sepsis is reported to be the most.com-
nnn cause of death in the ICU [4].

The clinician faced with a critically ill patient
needs to have some prognostic tool because when
clinical diagnosis is made, the mortality rate is al-
ready high [6]. Early institution ofappropriate ther-
apy is associated with lower incidence of septic
shock and improved survival [7].

Advances in understanding the pathophysiology

*Classified Specialist (Medicine), INHS Kalyani, Visakhapatnam, 530 005.'Clmsified Specialist (Pathology), INHS Asvini, Mumbai
400 005. "Assoc. Professor: **Commandant. 158 BH C/o 99 APO.
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of sepsis syndrome have prompted the development
of new prognostic markers [8]. Most of the patho-
physiologic changes in septic shock result from a
complex cascade of mononuclear phagocyte de-
rived endogenous mediators.

IL-6, previously called p cell growth factor, has
been shown to correlate with mortality in patients
with sepsis [9,10]. Infusion of IL-6 causes no ad-
verse haemodynamic changes. Studies suggest that
IL-6 may be a marker of systemic inflammation
rather than a mediator of sepsis t9-l ll.

This study was done to determine correlation of
the clinical variables and circulating IL-6level with
the outcome of SS patients.

PATIENTS AND METHODS

This prospective study covered a period of two
years, during which, cases of septic syndrome were
evaluated. The study group included 50 consecutive
patients with sepsis syndrome, 20 critically ill pa-
tients without sepsis in the medical ICU and 20
healthy controls. Sepsis'syndrome was diagnosed
using the criteria give by Bone et al l2l.

Every effort was made to identify patients with
sepsis syndrome as early as possible. Those who met
the criteria for inclusion in the study were clinically
examined and detail history was taken.

Presence of at least four of the following six
criteria was necessary for inclusion in the study.

l. Clinical suspicion of infection

2. Fever (temp > 38.2ocll01oF

3. Hypothermia (temp < 35.5oC/95.9oF)

4. Tachycardia (> 90/min)

5. Tachypnoea (> 2Olmin)

6. At least one of the followings

(a) Oliguria (Urine output < 30 ml or 0.5 ml/kg
body wt for one hour)

(b) Unexplained metabolic acidosis (or ele-
vated plasma lactate levels)

(c) Hypotension/Shock (systolic BP < 90 mm
Hg or decrease of more than 40 mm Hg from
baseline responsive to IV fluids and Shock was
defined as hypotension non responsive to IV
fluids occurring along with elevated plasma
lactate levels or unexplained metabolic acidosis
with an anion gap).
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(d) Recent change in mental status

(e) Unexplained coagulopathy

Laboratory confirmation of sepsis or admission
to medical ICU at the time of inclusion in the trial
was not a prerequisite by protocol.

Exclusion criteria included patients with an un-
derlying disease other than sepsis, limiting expected
survival of less than two weeks (e.g. severe cerebral
trauma, > SOVo bums or terminal cancer). Patients
who had received nalaxone, pentoxifylline, gluco-
corticoides, growth hormones or bromocriptine in
preceding 24 hours were also excluded.

As soon as the patient was suspected to have
sepsis syfJrome and met the predetermined inclu-
sion criteria, seven ml blood was collected into
endotoxin-free tubes containing disodium ethylene
diamine tetra-acetic acid (EDTA). Plasma was sepa-
rated by centrifugation, aliquoted and frozen at -

70oC until assayed for cytokines. Patient survival
was defined as being alive 30 days after inclusion in
the study. Conventional clinical mercury thermome-
ter with calibration from 35oC to 42oC (95oF to
108oD were used to measure oral temperature. Hy-
perthermia was defined as oral temperature more
than 38.3oC/l0loF.

Plasma IL-6 was measured using a one step sand-
wich IL-6 specific enzyme linked immunoassay
(IMMUNOTECH France), calibrated with WHO
standard 88-514 (l IU=200 pg), according to the
manufacturer's instruction. This assay detected only
IL-6, and the lower limit of detection in our labora-
tory was 5 pg/ml. Recovery of recombinant human
IL-6 from EDTA treated plasma from septic patients
who had low levels of IL-6 was > 907o) (data pro-
vided by the manufactures).

Other investi gations incl uded haemogram, plate-
let count, peripheral smear, urine analysis, bio-
chemical paramete;s (blood glucose, blood urea,
serum creatinine), liver function tests and coagula-
tion parameters. Various body fluids culture, bone
marow aspiration/biopsy and Liver biopsy, as indi-
cated, were done. X-Ray chest/USG aMomen/CT
scan, when indicated, were also done. Serum elec-
trolytes, blood/serum for VDRL, HBsAg and HIV
testing were also done.

Standard statistical methods were used io analyse
the data. The level of significance was set at p < 0.05.
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Normal control

Crit ill control

SS

OBSERVATIONS AND RESULTS

This study was conducted on 50 consecutive
patients suspected to have sepsis syndrome (SS
study group) as perpredetermined clinical variables,
20 critically ill non sepsis patients (Crit ill group)
and 20 healthy normal persons (Normal control
group). In SS study group,27 patients were males
and 23 were females. Mean age in SS group was 43.4
years. Outcome profile of patients in normal con-
trols, crit ill and SS study group is shown in Table
l. Patient survival in SS group was 44Vo. The fre-
quency of occurrence of the clinical variables used
in this study, for sepsis syndrome patients, is given
in Table 2.

TABLE I
Outcome profile of patients in normal control, Crit ill
study group and SS study group

Study group Outcome Total Survival
Died Survived

highly significant predictive value for poor sui"vival
in SS group. Hypothermia was not seen in normal
control group or in critically ill group. In sepsis
group, all patients having hypothermia died. Asso-
ciation between hypothermia and outcome accord-
ing to two study groups is shown in Table 3.

FEVER

Fever as a clinical variable has shown significant
predictive value for survival only in sepsis group.
Patients of sepsis group having fever had better
survival. Fever was not noted in normal control
group. Association between fever and outcome ac-
cording to two study groups is shown in Table 4.

METABOLIC ACIDOSIS

Metabolic acidosis has shown highly significant
predictive value for poor outcome in SS group but
notin crit ill group. Metabolic acidosis was not
noted in normal control group. Association between
metabolic acidosis and outcome according to two
study groups is shown in Table 5.

U N EXP IA, I N ED C OAG U L,rO PAT HY

Unexplained coagulopathy has shown highly sig-
nificant pretlictive value for poor outcome in SS
group. In crit ill group it does not have a signifrcant
predictive value for outcome. Criterion of unex-
plained coagulopathy was not noted in normal con-
trol group. Association between unexplairred coagu-
lopathy and outcome according to two study groups
is shown in Table 6.

THROMBOCWOPENIA

Thrombocytopenia has shown highly significant
predictive value for poor outcome in SS group.
Thrombocytopenia was not seen in crit ill group or
healthy normal control. Association between throm-
bocytopenia and outcome according to two study
groups is shown in Table 7.

In this, study SS gp patients 92Vo had detectable
levels of IL-6 (median,2l0; range non-detectable to
1480 pg/ml). In all cases, levels were higher than
those in critically ill patients without sepsis (p <
0.05) and normal healthy controls (p < 0.001).

In crit ill group, IL-6 levels possess significant
predictive power for poor outcome (p < 0.05), how-
ever, in SS group, difference between IL-6 values in
patients, who died or survived is highly significant
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Yates corrected Chi square (normal control vs Crit ill) = 19;12.
P < 0.001. Yates corrected Chi square (Crit ill vs SS) = 3.87. P
< 0.05

TABLE 2
Frequency of clinical variables in patients with Sepsis Syn-
drome (n=50)

Diagnostic criteria Percentage

Clinical suspicion of infection

Hypothermia

Tachycardia

Tachypnoea

Fever

Oliguria

Metabolic acidosis

Hypotension

Recent change in mental status

Unexplained coagulopathy

38
9
50
4J

32
l 3

9
))

t7

'169o

l8vo
10O7o
86Vo
&%
26C;

lSVo
44%

54Vo
34%

ASSOCIATION BETWEEN CLINICAL
VARIABLES AND.OUTCOME

HYPOTHERMIA

Hypothermia as a variable was found to have

50



TABLE3
Associrdon betwecn hypothcrmia aod out'co-e

Criterion in
Crit ill group

Died(%) Survived (%) Total Statistical
analysis

Not present

Prcsent
Total

6(3O%)
0

6(30%)

14(70%)
0

t4(70%)

20
0
20

Criterion in SS
group

Fisher cxact 2
tailed p
value < 0.01

Highly

significant

Not present

hcsent

Total

t9 (46.3%)

9( lm%)
28 (56%)

22 (53.6%)
0

22(44%)

4l
9
50

TABLE 4
Associadon between fever and outcome

Criterion in Crit
ill group

Died(%) Survived (%) Total Statistical
analysis

Not prcsent

Prcsent

Total

s (27.7%)

I

6(30%)

L3 (72.2%)

I

14 (70%)

l8
2

Yates

conected Chi
squarc = 0.03,

p > 0.05 Not significant20

Criterion in SS
goup

Not present

hescnt
Total

t4 (77.7%)

L4 (43.7%)

28 (s6%)

4 (22.2%)
t8 (s6.2%)
22(4%)

l8
32
50

square = 5.41,
p < 0.05.
significant

TABLE 5
Associadon between metabollc acldmis and outcome

Criterion in Crit
ill group

Died (%) Survived (%) Total Statistical
analysis

Not prcsent

Prescnt
Total

6(3r.s%,
0

6(3O%)

l3 (68.4%)

I
14 (70%\

l9
I
m

Yates
corrected Chi square
=0.2 ,p<0.05
Not significant

Criterion in SS
group

Chi squarc
= 6.58, Fisher
exact 2 tailed
p value < 0.01.
Highly Significant

Present
Total

9 (lm%) 0 9
28 (56%' 22(4%) 50

(p < 0.001). Thus,IL-6levels possess highly signifi-
cant predictive power for poor outcome in sepsis
group. The detailed values are given in Table 8.
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Presence ofclinical variables viz. clinical suspi- .
cion of infection, tachypnoea, tachycardia, oliguria
and rccent change in mental status did not correlate
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t
with patient outcome.

Presence of clinical variables viz. hypothermia (p
< 0.01), metabolic acidosis (p < 0.01), shock (p <
0.05), unexplained coagulopathy (p < 0.001) and/or
thrombocytopenia (p < 0.001) predict poor progno-
sis. Thrombocytopenia showed significant inverse
relationship with IL-6 plasma levels (p < 0.05) and
correlated with poorprognosis (p <0.001). Presence
offever signified better prognosis and survival (p <

TABLE 6
Associstion between unexplained coagulopathy and outcome

0.0s).
High circulating IL-6levels (median 210 pg/ml-)

predict poor prognosis (p < 0.001 ) and correlate only
with unexplained coagulopathy (p < 0.02), and
thrombocytopenia (p < 0.05).

DISCUSSION

.Sepsis syndrome consists of a collection of clini-
cal manifestations of sepsis with evidence of organ
dysfunction. Patients with this syndrome have a high

Criterion in Crit
ill group

Died (%) Survived (%) Total Statistical
analysis

Not present

Present
Total

6(3o%)
0

6(3o%)

14 (70%)
0

14 (10%)

20
0
20

Not possible

Criterion in SS
$oup

Yates
corrected Chi

12.94,

Not present

Present

Total

12 (36.4%)

16(94%)
28 (s6%)

2r (63.6%)
| (6%)

22(44%',)

33
t7
50

p < 0.001.
Highly Significant

TABLE 7
Association between lhrombocytopenia and outcome

Criterion in SS

, grouP
DieA(%) Survived (%) Total Statistical

analysis

Not prcsent

Prcsent

Total

10 (30%)
18(m%)

28 (s6%\

20(6.6%)
2( r0%)

22(44%)

30
20

Fisher exact CI =

3.3 - t78.2
Yates corrected
Chi square
=13.42 ,p<0.001.
Highly Significant

50

TABLE 8

Measurc of central tendencies and dispcrsion : interleukin-6 (p/ml) among thr€e study groups

Study group Outcome Median Kruskal wallis
test P value

SD

Normal
control

Critically ill

Sepsis
Syndrome

Died
Survived
Died
Survived
Died
Survived

;
76.67
26.43
360

97.73

in
,10.83
23.m
340.2
r47.16

;
80
20
2t0
,!0

Kruskal wallis H
=6.M,p<0.05

Kruskal wallis H
=19.27 .p<0.001
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mortafity rate ranging from 25 to 65Vo [3,8,12,13].
In this prospective study of 50 patients of sepsis
syndrome, the mortality was 56Vo.

Various variables used in the study were core-
lated with the patient outcome. An alteration in the
thermoregulatory function is one of the most com-
mon clinical manifestations of sepsis. Fever is more
commonly seen than hypothermia. We found fever
in 66Vo patients. Hypothermia is most commonly
found in patients at the extremes of age, those who
have chronic debilitating or immunosuppressing
conditions such as chronic renal failure, hepatic
failure and alcoholism [4]. A large retrospective
study found l3%o incidence of hypothermia in sepsis
and the inability of a patient to generate a body
temperature greater than 99.6oF has been associated
with an increased mortality [7]. In our study hy-
pothermia was seen in lSVo patients and it strongly
conelated with mortality (p = 0.002). Tachypnoea
and hyperventilation are two of the most common
pulmonary manifestations of the septic process

[5,16]. In our study, tachypnoea was recorded in
867o patients and did not correlate with survival of
patients. We found tachycardia in all our patients
diagnosed to have sepsis syndrome. Tachycardia is
an early and nonspecific indicator of sepsis. Renal
abnormalities in sepsis may take a variety of forms.
Oliguria is one of the organ perfusion or dysfunction
manifestations that herald the development of septic
syndrome [2]. Oliguria may develop in absence of
documented shock or hypotension I I 6]. In our study
26Vo patients were found to have oliguria and it did
not correlate with fatal outcome. The most common
haematologic manifestation of sepsis is leukocytosis

[6]. Some patients may not manifest leukocytosis
and may even have leukocytopenia I l6]. Leuckocy-
topenia and coagulation abnormalities are com-
monly encountered in septic patient [6,17]. The
mechanism for this abnormality is unclear and is
probably multifactorial.Upto 66Vo of septic patients
with ARDS have been reported to have thrombocy-
topenia ll7l.4OVo of our patients had thrombocy-
topenia which correlated with poor outcome (p <
0.001). Abnormalities of coagulation are frequently
encountered in septic patients [l6,18]. Upto66Vo of
septic patients have been reported to have abnor-
malities in vitamin K dependent coagulation factors
and prolonged prothrombin time [8,19]. Coagu-
lopathy was seen in only 34Vo of our patients and it

Jour. Marine Medical SocieO, Jan-Jun 2000, Vol.2, No. I

has shown highly significant correldtion with the
fatal outcome (p < 0.001). The most common
neurologic manifestation of sepsis is change in men-
tal status [6,20]. The mechanism for this change in
mental status is thought to be related to alteration in
cerebral perfusion or to the cerebral metabolism of
certain amino acids [21].

IL-6 is a TNF-c, inducible cytokine that has been
detected in high levels in circulation during a variety
of inflammatory states and appears to function pri-
marily as a mediator of the acute phase response

[22]. During inflammation, the inflammatory cytok-
ines TNF-cr, IL-l and IL-6 are secreted, in that order

[23],lL-6 then inhibits the secretion of TNF-cr and
IL-l to help control the inflammation [24]. Several
studies have found IL-6 levels to be elevated in
patients with sepsis, and such high levels correlated
with mortality [9,10]. Our study also confirms this
observation. We found that mean IL-6 levels were
significantly higher in patients of SS who died com-
pared with those who survived (p = 0.007). In pa-
tients of SS with unexplained coagulopathy and
thrombocytopenia, IL-6 levels were significantly
higher (p < 0.05).

This study shows that in patients of sepsis syn-
drome, levels of IL-6 were higher than those in
critically ill patients without sepsis and normal
healthy controls (P < 0.001 for all comparisons).
IL-6 levels were also significantly higher (p < 0.05)
in patients ofSS with unexplained coagulopathy and
thrombocytopenia. Our data suggest that IL-6 level
may be chosen for single level monitoring in pa-
tients with SS because it had the best correlation
with mortality. Others have also made similar sug-
gestion [7].
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MERCURY SPHYGMOMANOMETER -
IS IT TIME FOR FINAL CURTAIN CALL?

Surg Cdr MSN MURTY'|', Lt Col AS NARULA*

ABSTRACT

Blood pressure measurement has been an integral part of the physical examination, and sphygmomanometer has
been the gold standard for blood pressure measurement for more than hundred years. But this instrument is likely
to be replaced in near future in view of the possible mercury toxicity to the environment and availability of
automated devices including 24 hour ambulatory blood pressure recording devices which do away with observer
bias and is able to record serial readings both during day and night and during sleep and activity.

INTRODUCTION

he importance of hypertension as a predictor
of cardiovascular disease, morbidity and
mortality has been well established []. Con-

sequently measurement of blood pressure has be-
come an integral part of the physical examination
and mercury sphygmomanometer has remained the
gold standard since Riva-Rocci invented it in 1896.
The clinical measurement of diastolic pressure had
to await the auscultatory modification of the tech-
nique introduced by Nicolai Korotkoff in 1905.

This mercury sphygmomanometer after being
the comerstone of blood pressure measurement for
more than hundred years, is likely to be replaced
eventually because of three reasons : mercury is
likely to be banned world-wide from hospital use
because of danger of toxicity, accurate automated
devices are now available to replace the mercury
sphygmomanometer and the advent of 24 hours
ambulatory of blood pressure measurement devices,
as a better altemative.

MERCURY.ECOLOGICAL MENACE

Mercury is a toxic, persistent and bioaccumable
substance. It has been argued that many tonnes of
mercury supplied for the manufacture of sphygmo-
manometers and then distributed through out the
world to hospitals finds its way back to the environ-
ment through sewage or in solid waste. It not only
damages the marine environment but also accumu-
lates in soil and sediment, thereby entering the food

chain [2].

ALTERNATM TECHNIQUES OF BLOOD
PRESSURE MEASUREMENT

A number of automated devices have come into
the market and these are improving in accuracy and
many have advantage of providing a print out with
the time and date of blood pressure measurement,
thereby removing the observer bias and error due to
poortechnique [3]. But automation is not without its
problems. These devices have been known to be
notorious for their inaccuracy [4]. In view of these
disadvantages, devices, which measure 24 hour
blood pressure, have been developed.

AMBULATORY MEASUREMENT OF
BLOOD PRESSURE

It has long been known that blood pressure fluc-
tuates greatly within an individual and that casual
office blood pressure readings are not always typical
of the haemodynamic profile of any particular pa-
tient. Such variability is seldom recorded by the
relatively few office readings taken by most practi-
tioners but can easily be identified by automatically
recorded measurements taken through out the day
and night. This variability often can be attributed to
physical activity or emotional stress but is fre-
quently without obvious cause. Hence unless the
readings are alarming, the diagnosis of hypertension
should be substantiated by a number of readings.
The diagnosis of hypertension imposes a psycho-
logical and socioeconomic burden on an individual

*Classified Specialist (Medicine and Nephrology).
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and usually implies a commitment to life long ther-
apy. Hence each decision must be individualised
depending on the patients aversion to risk, percep-
tion of the intrusiveness of the medical care in
his/trer life and tolerance towards side effects. In
spite of rigorous criteria upto207o of hypertensives
are finally diagnosed to have white coat hyperten-
sion - the elevation induced bv the medical environ-
menr [5].

INVASIVE 24 HOUR BLOOD PRESSURE
MONITORING

Sir George Pickering was the first to demonstrate
by direct intra arterial measurement, the fluctuations
in blood pressure with activity and the profound fall
in blood pressure during sleep [6]. These had little
effect on clinical practice because of the invasive
nature of the procedure and its inherence danger.

NON INVASIVE INTERMITTENT MEAS.
UREMENT OF AMBULATORY BLOOD
PRESSURE

In 1962, Hinman er a/ described the first truly
portable ambulatory system for the non-invasive
measurement of blood pressure Remler M-200 [7].
With the development of compact pumps and solid
state memory systems, the Remler system was re-
placed by devices capable of automatically inflating
the cuff and providing pressures intermittently over
24 hours [8]. It may now be anticipated that such
devices will become indispensable in the assessment
of patients with elevated blood pressure. At present
there are over 40 systems available for the measure-
ment of 24-hour blood pressure and many more are
in the development phase [9].

NONINVASIVE CONTINUOUS MBASURE.
MENT OF AMBULATORY BLOOD PRES.
SURE

The main disadvantage of the intermittent sys-
tems are that they provide only intermittent meas-
urement of 24 hour blood pressure and the subject
has to cease activity during such measurement. Al-
though intermittent blood pressures give circadian
blood pressure patterns, which are close to intra
arterial pressures I l0], these measurements interfere
with normal ambulatory activity. The next step in
the advancement of blood pressure measurement is
likely to be the development of accurate systems that
will provide continuous 24 hour blood pressure

56

monitoring. In 1968 Penaz patented a servo plathis-
momanometer based on the vascular unloading prin-
ciple using a light source and photocell in a finger
cuff. The Penaz technique has been modified and is
being manufactured as Finapres Il]. This device
may prove to be an alternative to direct intra arterial
measurement for the continuous recordins of blood
pressure.

CONCLUSION

If mercury is no longer permitted in clinical
practice, there are reliable automated devices, which
can replace the age-old mercury sphygmomanome-
ter. But whether ambulatory blood pressure meas-
urements are still better than office readings, one
still doesn't know. Prospective controlled studies to
test. the critical point are in progress [l2]. Mean
while, out of office measurements certainly can be
used to sharpen the diagnosis, determine the effi-
cacy of therapy and better control of hypertension

t l3 l .
For now office sphygmomanometry will con-

tinue to be the primary tool for diagnosing and
monitoring hypertension even iT mercury sphygmo-
manometer is no more in use. Ambulatory monitor-
ing should be increasingly used to look for White
Coat hypertension; to evaluate apparent resistance
to therapy; and to determine the adequacy of ther-
apy, particularly during sleep and the early morning
hours.
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HBOT AND AIDS
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INTRODUCTION
pe of the most dreaded diseases today is that
caused by the human immunodeficiency vi-
rus (HIV), which usually leads to the ac-

quired immunodeficiency syndrome (AIDS). There
have been reports that hyperbaric oxygen may be
beneficial in the management of HIV/AIDS or its
symptoms. This idea has exciting potential but un-
less its effectiveness is established scientifically,
this form of therapy may be abused. It is thus impor-
tant to explore the rationale in using HBOT for
treating HIV infection and some of the associated
opportunistic infections and other problems associ-
ated with this disease [].

HIV INFECTION AND TRBATMENT

HIV is a retrovirus which replicates using the
enzyme reverse transcriptase. Individuals with al-
tered immune function due to HIV are at a risk to
develop opportunistic infections caused by bacteria,
viruses, fungi protozoa and also certain tumours.
They also develop other problems like fatigue, de-
mentia, diarrhea, weight loss as well as kidney and
heart dysfunctions.

There is presently no cure or AIDS. Therapies for
HIV infected patients are imperfect at best. These
aim at :

l. Inhibition of the virus at different stages of the
virus life cycle with the help of :

a) CD4 derivatives, polymers, plant lecithins
which prevent cell attachment/fusion/entry.

b) Reverse transcriptase inhibitors

(i) Nucleoside analogs - zidovudine, didanos-
ine, zalcitabine, stavudine, lamivudine.

(ii) Non-nucleo$ide analogs - nevirapine, de-
laviridine, loviride.

c) Integrase inhibitors which prevent integration

d) Tat inhibitors which prevent transcription and
post transcriptional processing.

e) Protease inhibitors - saquinavir, ritonavir, indi-
navir and nelfinavir which inhibit the viron
packaging and budding.

2. Prevent and treat opportunistic infections by
initiating prophylactic therapy at the appropri-
ate level of immune suppression to prevent
these infections.

Cunently the medications currently under devel-
opment to treat AIDS and AIDS related conditions
include : 40 antiviral medicines. 23 medications to
combat AIDS related cancers, 12 immunomodula-
tors, 1l antiinfectives, eight antifungals, five gene
therapies and 12 vaccines [2].

IIBO AND HIV

Hyperbaric oxygen could be beneficial in HIV
infection by the following mechanisms:

a) Effect on the virus

b) Adjunct in treating opportunistic infections

c) Relief of symptoms

d) Adjunct in radiotherapy in neoplasms

EFFECT ON THE VIRUS

The HIV has been described as a very fragile
virus that is easily disrupted by a variety of chemical
agents and even mild physical conditions. HBO
could affect the HIV at the following sites / mecha-
nisms.

i. Cytoskeleton - The cytoskeleton is often an
important participant in viral entry, formation
of replication complexes, assembly sites and
virus release. HBO has been shown to alter
cytoskeletal structure in vitro by Piepmeier in
1997 l3l. Therefore, there may be a role for
HBO in the treatment of HIV by altering cy-
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toskeletai structure or function.

ii. Reillo in 1996 conducted studies that suggest
that HBO attenuates HIV replication [4]. How-
ever there were insufficient controls or replica-
tions to identify statistically significant effects
in the study.

iii. HBO causes hyperoxia and cellular studies in-
cluding those by Polonis in l99l showed a 15
fold increase in HIV specific RNA in unstimu-
lated T-cells within 24 hours of oxygen depri-
vation or anoxia, implying that HIV might be
inhibited by HBO. The increased oxygen ten-
sions could inhibit or depress HIV expression

tsl.
iv. During HBO, free radicals are produced which

could attack the viral membranes and the en-
closed genetic material thereby causing cell
disruption and inactivation. Since oxygen can
penetrate tissues, the oxygen in HBO could act
even on tissues like the lymph tissues where the
virus seems to concentrate. Free radicals gener-
ated in HBO and accelerated by mild hyperther-
mia (38.5 C) can penetrate the lipid covering of
the virus before its entry into the monocytes and
thus prevent its proliferation [6].

v. Glycoprotelns - Receptors for many viruses are
cell membrane glycoproteins. These are the
same glycoproteins whose activity or expres-
sion was shown to be inhibited by HBO. Xu
demonstrated this in 1997 in CD4 cells. which
contain the receptors for HIV [7].

vi. Cell cycle/cytokines - Viruses are also depend-
ent upon the cell cycle for viral replication.
Terminally differentiated or non replicating
cells do not allow viral replication. Therefore
while HIV can enter resting macrophages the
virus is produced only after the cell cycle has
been activated. Kalns et al in 1998 studied the
use of HBO to regulate the cell cycle with the
goal of potentiating cancer chemotherapeutic
agents [8]. A similar study could be conducted
with anti AIDS drugs instead of anticancer
drugs. Activation of T-cells is important for
HIV replication and associated cellular proc-
esses such as activation of calcium dependent
protein kinase and other phosphorylation
events may also be important. The effect of
HBO on these cellular processes is currently
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being elucidated [3]. HBO can prevent the re-
lease ofcytokines such as tumour necrosis fac-
tor and interferon, which have been shown to
reactivate the cell cycle and result in release of
infectious HIV [3]. Other cytokines associated
with HIV infection include the interferons IL-1,
lL-2,1L-6,IL-8, IL-10, L-12 and heat shock
proteins. Therefore the effect of HBO on HIV
could be studied through identifying its affect
on any of these cytokines.

vri. Specific and non specific immune response -

The specific immune response to HIV (such as
T-cell production) can actually enhance the
ability of HIV to replicate. Further non specific
immune response may also enhance HIV repli-
cation. The non specific responses includes
complement and antibodies such as IgA, IgM
or IgG isotopes that have polyspecific autore-
activity with viruses. While complementcauses
inactivation and lysis of many viruses, it actu-
ally enhances the infectivity of HIV. HBO, has
been shown to inhibit the specific and non
specific immune responses respectively and
thus HBO could possibly stop the proliferation
of the HIV virus.[9]

viii. pH effects - HBO decreases the amount of hy-
poxic or anoxic (acidic) tissue in the body.
While some viruses such as the influenza virus
require an acidic environment to infect the cells,
HIV is able to fuse with the cell in both neutral
and mildly alkaline pH states [0]. However
other viral infections by increasing the pH (de-
creasing acidity) through the elevated oxygen
delivery (HBO) could indirectly attenuate HIV
replication.

ADJUNCT IN TREATING OPPORTI.JNIS.
TIC INFECTIONS

Individuals with altered immune function due to
HIV are at a risk to develop opportunistic infections
caused by bacteria, viruses, fungi and protozoa.
Holmes and Garges in 1987 showed that HBO is
effective in treating a number of opportunistic infec-
tions seen in AIDS I l]. Evidence is also available
that HBO in synergism with suitable antimicrobial
agents is useful in treating tuberculosis and pneumo-
cystis which are the most prevalent opportunistic'
infections seen in AIDS [12,13]. Studies conducted
in the School of Naval Medicine have shown that
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experimentally induced tuberculosis in mice re-
sponded well to HBOT [14].

SYMPTOMATIC RELIEFIN CHRONIC FA-
TIGUE SYNDROME

The debilitating chronic fatigue seen in AIDS
patients seems to have a central origin. The brain
lesions seen in positron emission tomography in
chronic fatigue due to other causes often resembles
the lesions seen in AIDS cases [15]. HBO has been
demonstrated to increase the local brain blood flow
and if the brain lesions in HIV are ischaemic then
HBO might help. Freeman and Fife present data at
the UHMS meeting in 1993 that l0 to 20 sittings of
one hour at 2.36 ATA provided subjective improve-
ment in patients manifesting chronic fatigue syn-
drome [16].

ADJI.JNCT IN RADIOTHERAPY IN NEO.
PLASMS

A number of proliferating cells in many tumours
are under severely hypoxic or anoxic conditions

[17]. Also the reproductive integrity of such cells is
more resistant to damage by radiation than that of
cells oxygenated to normal physiological levels.
Thus larger the number of cells that loose their
reproductive capability, the greater the change of
cure or palliation. Watson in 1978 has shown that
HBO improved local control of tumour and ex-
tended survival in cases of cervical carcinoma which
is a common neoplasm in female AIDS patients

[8]. Research thus needs to be done as to whether
HBO could help in the neoplastic disorders seen in
AIDS patients.

CONCLUSION

There now seems to be some evidence and data
available to justify controlled clinical studies and
clinical trials of hyperbaric oxygen in HIV or AIDS
patients. $BO in conjunction with other drug thera-
pies might help relieve a lot of pain and suffering
that patient with AIDS undergo. The only way to
find out is to try iton human patients oron the simian
AIDS model.
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SUBMARINE RESCUE - FUTURE TRENDS

Surg Cdr G VERGHESE*

INTRODUCTION

711his paper is based on the report of a Prefeasi-

I bility Study conducted for NATO's Indus-
L trial Advisory Group (NIAG) and discusses

the problems associated with submarine rescue.

The requirement to rescue survivors from a
sunken submarine is something that one hopes and
prays, one will never have to do, but sadly history
shows us that there have been over 170 recorded
peacetime submarine sinkings since the beginning
of this century.

Submarines can sink for a variety ofreasons, the
main ones being collision, nuclear accidents, fire
leading to loss of ship-systems, pipework failure
leading to flooding, loss of hydrodynamic control
and poor training.

BACKGROUND

Should a submarine sink, there are two main
methods of evacuation of survivors. If the depth of
the distressed submarine (DISSUB) is sufficiently
shallow the survivors can escape. However escaping
subjects the escaper to sea pressure equivalent to the
depth of the DISSUB, and this can cause a variety
of serious physiological problems. Despite ongoing
research, a realistic maximum escape limit of 200
meters is all that is likely to be achieved. The es-
capers problem is further complicated by the various
gas concentrations within the DISSUB, before he
attempts to escape. In case the depth of water ex-
ceeds 180 meters, or for a variety of other consid-
erations, the survivor may be better off awaiting
rescue.

Historically rescue has been conducted by one of
two methods. Eithera chamber is lowered to the
DISSUB or a rescue submersible is launched. Both
are designed to make a watertight seal on the sub-
marines escape hatch. The survivors can then trans-
fer to the bell or the submersible without beins

subjected to sea pressure. Somewhere in between
these two generic systems lies the Self-Rescue
sphere, where the survivors enter a special in-build
chamber which can then be released for buovant
ascent to the surface.

RESCUE METHODS

Some nations have followed the line of the
American McCann rescue bell. This system has
been shown to be less effective than using a special-
ised rescue submersible. The United States Navy
pioneered this approach with their Deep Submer-
gence Rescue System the DSRV. Since then is other
nations have followed a basically similar line with
China, Japan,Italy, Russia, the United Kingdom and
Sweden all currently operating a similar, though less
sophisticated system. The American and Russian
systems differ somewhat from the others in that their
rescue submersibles are normally operated from a
mother submarine (a MOSUB), whereas all other
nations operate them from some form of surface
mothers vessel (a MOSHIP).

Some time back, it became apparent that most of
these systems are approaching the end oftheiruseful
lives, and that some form ofsuccessor to the present
systems should be sought.

REQUIREMENTS FOR ANY RESCUE SYS.
TEM

To establish the feasibility of a rescue system, a
set of key parameters were defined against which the
proposed system had to operate. The main key pa-
rameters are as follows (Fig. l).

(a) Time to First Rescue : The first problem is
knowing that there has actually been an accident.
Thereafter it is a matter of deploying the rescue
system to the scene of the accident as quickly as
possible. Though most submarines carry life-sup-
port stores to generates oxygen and remove carbon.

*Graded Specialist, Marine Medicine, INS Virbahu Vishakhapatanam.
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(a) Time to First Rescue 72 hours

(b) Depth capability 1000 meters

(c) Current and Tide 2 to 3 knots

(d) Rescuees per sortie l0

(e) Sea State limitation 6

(0 Endurance between recharges 12 hours

(g) Portability Easily portable

(h) Transfer under Pressure (TUP) Required up to 5 bar

0) Attitude control 45 degrees

(k) Cost [,ess than
present systems

Fig. I : Main key parameters

dioxide, these stores have only a finite endurance.
This endurance may be further depleted by the am-
bient conditions within the DISSUB and hence it is
recommended that the rescue cycle should com-
mence within 72 hours. Air-freighting a rescue sys-
tem may seem an easy method of reducing the
deployment time but acquisition of suitable aircraft
and the handling time involved can cause consider-
able delay. Eventually it will be necessary to trans-
port the rescue system to the scene of the accident,
and this can only be done by sea which again takes
time.

(b) Depth: The depth capability is to be decided
taking into account a study of seabed topography
matched against the most likely operating areas and
possible future crush depth of submarines. A possi-
ble maximum rescue depth of 1000 meters was
decided upon.

(c) Current and Tide : There are few geographic
areas where the tidebr current consistently exceed
two knots, and the capability to sustain operations
in a water flow of two knots should be adequate, but
with a burst speed of 3 l/2 knots being desirable.

(d) Rescuees per Sonie: A balance needs to be
drawn between the physical size ofthe rescue vehi-
cle and the numbers of survivors that it can carry.
The portability factor dictates the maximum size for
any rescue vehicle and this could cater to between
l0 to 15 survivors per sortie.

(e) Sea State : There is little point in having a
rescue system which can only operate in calm
weather conditions. One of the advantages of the
DSRV is that it is operated from a MOSUB which
gives it considerable weather independence. How-
ever any surface MOSHIP operated system must be
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operable in high sea states. A Dynamic positioning.
system is a worthwhile bonus.

(f) Endurance between recharges: Ideally it is
preferable to evacuate all survivors without having
to pause while the rescue vehicle is recharged. he-
sent experience is that an autonomous rescue vehicle
may achieve a rescue cycle time of between two and
three hours. Thus with a rescue vehicle capable of
lifting up to 15 men. one could hope to lift the
complete crew of a submarine, with an endurance
between vehicle recharge of twelve hours.

(g) Ponabiliry : It is obviously impractical to
have rescue systems positioned adjacent to all main
submarine operating areas, and at some stage it will
be necessary to move it by land or air to an embar-
kation port. The final phase of deployment will have
to'be by sea. Air freighting is the most constraining
of limitations for both size and weight, but as long
as these can be met, then land and sea portability
difficulties will both be eased.

(h) Transfer under pressure (TUP) : The capabil-
ity to transfer survivors under pressure and then to
decompress them at the correct therapeutic rate, is
probably one of the most intractable problems in
submarine rescue. There is little problem in transfer-
ring the survivors under hyperbaric pressure from
the DISSUB to the rescue vehicle itself, but to then
transfer them from that vehicle to a suitable decom-
pression facility is much more difficult as each batch
of survivors will be at a different stage of decom-
pression. This is an area which requires further
detailed study.

Q) Auitude: It is difficult to calculate the angle
at which a distressed sub'marine will lie on the
seabed. Much will depend on the extent of flooding,
the seabed topography .and the various protuber-
ances, such as hydroplanes, on the DISSUB itself.
Most modem rescue submersibles can cope with 45
degrees and some, by inclusion ofa wedge adaptor,
can cope with 60 degrees.

(k) Cosl: The American DSRV system was used
as the comparator against which any future system
should be judged. This was because this is really the
only comprehensive and world-wide system pres-
ently available. However such comprehensive sys-
tems do not come cheap. There is a complex equa-
tion of initial procurement cost, running costs and
mobilisation costs. all of which have to be balanced
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against the area coverage provided within the re-
quired time frame of Time to First Rescue - a Cost
Effectiveness ratio.

MEANS FOR RESgUE. TIIE MAIN CON.
TENDERS

Over 1600 different options for submarine rescue
system were considered. These were then judged
against the Key Parameters. This shortened the list
of possible options to the following main contend-
ers.
(a) Autonomous, manned, Submarine Rescue Ve-

hicle (SRV)

(b) Remotely Operated Rescue Vehicle (RORV)

(c) Rescue Capsules.
(d) Self-Rescue Spheres.

THE SUBMARINE RESCUE VEHICLE
(sRv)

This is envisaged to be a free swimming, two
compartment autonomous vehicle. The pilot is sepa-
rated from the main rescue compartment so that he
is not subjected to the DISSUBs pressure, nor to its
foul atmosphere. Initial studies show a vehicle of
approximately l4 tonnes (to meet airfreight require-
ment) capable of carrying some 15 rescues to be the
ideal. The energy source would be batteries, and it
would be operated from a MOSHIP. However it
could be capable of transferring rescuees to another
dived submarine. This would help overcome the
problem of TUP and decompression of survivors,
while minimizing the sea-state problem. It is pgr,-.
haps the least radical of the four main contenders, -

but it follows a well-proven route.

TIIE REMOTELY OPERATED RESCUE VE.
HrcLE (RORV)

In this system, it is not necessary to have a pilot
and thus the vehicle could be of single compartment

. design. The vehicle would be driven from a console
in the support vessel, and power and necessary serv-
ices transmitted along its umbilical. This gives con-
siderable weight advantages and thus its carrying
capacity would be increased. Once launched it
would operate similiir to an SRV though it is debat-
able whether mating on the DISSUB's rescue seat
will be easily conducted remotely. However its sur-
face support requires much more deck space and
weight than an SRV.

Jour. Marine Medical Society, Jan-Jun 2000, Vol. 2, No. I

THE RESCUE CAPSULE SYSTEM

This is a totally novel system which has its ori-
gins in the McCann Rescue Bell concept. In an
attempt to overcome the difficulties of TUP and
subsequent lengthy decompression of survivors, one
solution could be to retain them in batches in differ-
ent rescue chambers - the Rescue Capsule concept.
In this system a series of capsules would be lowered
to the seabed in the vicinity of the DISSUB. A
special annular ROV than hugs one and transports it
to the DISSUB'S rescue seat and obtains a hard seal.
The survivors perhaps I 5 at a time, enter the capsule
for bouyone ascent to the surface. There it is col-
lected and lifted onboard the support vessel and
therapeutic decompression of the survivors can
start.

Meanwhile the special ROV collects another
capsule from the seabed, and the cycle is repeated.
Though this system does seem to solve the TUP/De-
compression problem neatly, it does also require a
large number of capsules to cater for a DISSUB with
a large crew. The capsules and the annular ROV
would pose considerable air freight problems due to
size and weight. Again, as with the RORV there is
a requirement for an umbilical winch, a control
cabin and all the supporting equipment, together
with the problems of remote "mating" on the DIS-
SUB. Deckpace on the support vessel will also be at
a premium.

TITE SELF RESCUE SPHERE

Here. each submarine carries its own self-rescue
device. This is not a new concept but one developed
by Professor Gabbler of IKL in Germany some
twenty years ago and already fitted in some subma-
rines. As soon as practical after the accident the
survivors enter the sphere and once the hatches are
shut, release it to the surface. It has several un-
doubted advantages in that it overcomes most of the
problems of ambient pressure and toxic gases, in-
curred in a long wait for rescue by other means. It
obviates the requirement for the authorities ashore
to realise that there has been an accident, and the first
thing that they may know is that the survivors are
safely on the surface. There is an obvious increase
in the initial procurement cost of each submarine so
fitted, and there is a finite limit to the number of
survivors who can pack into any one sphere, so
larger submarines may need more than one. There
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are some ship-fitting difficulties which are fairly
easily overcome.

TIIE WAY AIIEAI)?

With practically every present rescue system
now using rescue vehicles which are twenty years
old, there is a need for a future generation rescue
system. Though the Americans presently provide an
extremely effective system in the DSRV, itmay not
reach the DISSIJB early enough. In these days of
shrinking defense budgets itois difficult to justify
expense on what may be seen as an insurance policy
against the unlikely possibility of a submarine acci-

dent.

What is necessary now is to look carofully at the
submarine escape and rescue policy, to assess
whether they are dependent solely on the use of a
very distant rescue system in the DSRV. It is qsy
to think that if there is an emergency other people
will provide the necessary assistance and that may
be the only time that the distressed nation will have
to make any financial confribution to the upkeep of
the system - but if the help does not arrive in time to
rescue personnel alive, it becomes a false economy.
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COMPARATIVE STUDY OF AUTOREF/KERATOMETER
WITH MANUAL KERATOMETER AND RETINOSCOPE

Surg Cdr SS Pannu*

ABSTRACT

Performance of retinoscopy and keratometry is an important component of any Ophthalmic examination. In our
hospitals, refractive errors comprise a significantpercentageof cases in any Eye OPD. Autoref/Keratometer Nidek
ARK 700 was supplied to this hospital in Aug 98. This study was carried out to assess the reliability, accuracy,
speed, sensitivity and specificity of this instrument in comparison with manual retinoscopy and keratometry. 150
patients were subjected to retinoscopy by traditional hand held retinoscope and NIDEK AutoreflKeratometer.
Refractive errors including the cylinder and axis were compared. Anterior corneal curvature of another group
comprising of 250 eyes of 200 patients was determined and readings obtained by NIDEK autoref/keratometer and
manual keratometer studied. The results in both groups showed a high degree of accuracy and speed with
autoreflkeratometer and the readings obtained were reproducible and comparable even when repeated at interval
of many days. Interpretation still remains a key factor as in few cases spurious astigmatism of 0.50 to l.fi) was
induced due to head tilt or disparity in fixation axis. It was concluded that autoreflkeratometer is a fast and reliable
tool in performing keratometry and retinoscopy and saves the Ophthalmologist valuable time to perform other
important operative and diagnostic work.

INTRODUCTION

n phthalmology has become a highly special-

I fised field with advent of sophisticated
\-t equipment for diagnostic and therapeutic

work. Electronic microcircuitory and computer
technology have combined to develop sophisticated
instruments for refracting patients. There is no evi-
dence that indicates categorically that automated
refraction is better that manual retinoscopy and sub-
jective refraction. So it was decided to clinically
evaluate autoref keratometer for both its functions
and compare it with existing methods.

Manual retinoscopy is performed using a light
source and a refracting minor. The refractive status
of the patient is determined by observing and neu-
tralising the movement of the red reflex created at
the patients pupil by light reflected from his retina
by using a set of convex and concave lenses [].
Autorefractometers use the same principal using
infra red light and computerised neutralising [2].

Modern keratometers are based on the principal
of the first keratometer developed by Von Helm-
holtz in the late 1800s [3]. The principal involves
accurately determining the size of the reflected im-

age from comea's front surface (the Ist purkinje
image) which is converted into the corneal radius
using simple vergence relationship of convex mirror

t4l.
The manual keratometer (Bausch and Lomb) has

been considered the gold standard for keratometry.
It measures the anterior corneal curvature in two
principal meridians by looking at the points on the
comeal surface approximately 1.6 mm from the
visual axis. The actual power in dioptres and mm is
read from the right and left dials of the keratometer

tsl.
The auto keratometer uses three rays of near

infrared light to measure comeal curvature in three
areas on anterior comeal surface. The reflected rays
are detected by three photodiodes. The distance
between the reflected images is converted into the
steepest and flattest meridian using vergence rela-
tionships [6].

This study was thus undertaken to clinically
evaluate and study the comparison of the readings
obtained by Autoref/Keratometer with manual reti-
noscopy and keratometry.

65to. I
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MATERJAL AND METHODS

The three instruments compared were

i. Nidek Autoref/keratometer ARK 700 for per-
forming automated refraction and keratometry.
The fixation target is a multicoloured balloon at
the end of a high way and there is an automatic
fogging system to relax the accomodation. An
inbuilt numerical confidence index reflects
whether your readings are of an acceptable
level. A confidence index of less than seven is
not acceptable..

ii. A hand held retinoscope with wall mounted
ophthalmic bracket as a light source. Only the
plain minor was used.

iii. Bausch and Lomb keratometer for performing
manual keratombtry.

The study population consisted of two groups.
Group I comprised 300 eyes of 150 subjects of age
l0-55 years. Unconected visual acuity ranged from
616 to 5160. Cycloplegic refraction was done in 32
cases using 0.5 7o cyclopentolate.

Exclusion Criteria:-

i. Any media opacities

i i .  Squint

i i i . Retinal Pathology

Group II comprised 250 eyes of 200 patients. A
large number of these patients were cataract cases
for calculation of lens power of IOLs. Only the
keratometry readings were obtained without any
attempt to correlate with retinoscopy. There was
minimal overlap between group I and II. The age
ranged from l8 to 78 years.

Exclusion Criteria:-

i. Distortion of keratometry mires

ii. Very flat or steep corneas (< 41 D or > 47 D)

Readings of each instrument were obtained by
one observer only. The following parameters were
compared

i. Horizontal meridian reading (Kl)

ii. Vertical meridian reading (K2)

ii i . The cylinder power and axis

iv. Time taken to obtain the readinss.

RESULTS

300 eyes of 150 subjects with different levels of
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visual acuity were examined. The average sphere
obtained by the autoref was marginally higher than
that obtained by manual retinoscopy which was not
clinically significant. But the cylinder obtained by
autoref in groups I and2 i.e. normal vision and low
refractive errors was significantly higher than that
obtained by manual retinoscopy. However, in higher
refractive errors, the cylinder obtained by both
methods correlated well clinically and statistically
(Table 1). Cycloplegic refraction was done in 32
cases, mostly children and young adults with active
accommodation. The spherical number induced by
accommodation was neutralised but the cylinder
obtained by both non cyloplegic and cycloplegic
refraction remained unchanged in power and axis
(Table 2). The speed of estimation of the refractive
power by autoref in all subgroups remained same.
Manual retinoscopy showed a variation in time
taken for refraction of normal patients and those
with refractive errors. The autoref on an average
took 28.1 seconds for 3 readings of both eyes and
was about four time faster than manual estimation
(Table 3).

The autokeratometry values were steeper than
manual keratometry. The mean keratometry values
were well corelated in both horizontal and vertical
meridians. The mean cylinder axis in the vertical
meridian were well corelated but the mean horizon-
tal cylinder axis in manual keratometry was closer
to 180 axis. The mean cylinder power estimated by
both instruments corelated well (Table 4). The av-
erage time taken for autokeratometer was 22 times
faster than the manual method, as autokeratometer
took 3.5 sec as compared to One minute and 25
second by manual keratometers.

DISCUSSION

Refractive errors are by far the most common
cause of poor vision. Fortunately, this is generally
the easiest to treat [7]. So retinoscopy forms a part
of any ophthilmic examination. Keratometry is es-
sential for contact lens prescription and more impor-
tantly for calculation of intra occular lens power in
cataract patients undergoing IOL surgery.

The work load over last two decades has in-
creased significantly while the staff strength has
remained static. In 1999, the OPD attendance in the
Eye OPD of this hospital was double that of 1991.
An instrument which is speedy and accurate contrib-
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TABLE I
Comparison of manual and automated refraction

Patients

Group No

Visugl acuity
Range

Automated Refraction
nE- r-e

Sph Cyl Sph

Manual Refraction

cvlsphcvlSphcvl

I
)
J

-0. l0
-0.81
-  1 . 3 1
-2.41

58
30
33
29

6t6
6t9-6n2
6lr8-6t24
6t365tffi

-0 .1 I
-0.78

-U34
-2.31

-0.32
-0.74
-t.02
-1.46

-0.35
-0.76
-1.08
-1.48

+0.025
-0.67
-t.22
-2.26

-0.025

-0.41
-0.94
-1.30

-0.M0 -0.012
-0.69 -0.42
-r.23 -0.93
-2.27 -r.28

TABLE 2
Comparimn of cycloplegic end non cycloplcgic automated refraction

No. of patients Normal Refraction Under Cyloplegic
RE LERE LE

32
Sph
-1.36

Cvl
-1.48

sph
-t.32

cvl
- 1.45

sph
+0.28

cvl
-t.43

Sph '  Cy l
+0.31 -1.42

TABLE 3
Time taken for refractioll of both eyes

Patients
group

Visual acuity
range

Manual refraction Automated reftaction

I
2
3
4

58
30
33
29

6t6
6t9-6^2
6n8-6t24
6t36st&

I min 03 sec

2 min 20 sec

2 min 24 sec

2 min 41 sec

27.8*c
28.2**
28.3 sec
28.2 sec

TABLE 4
Comparimn of manual and automated keratometry

Mean readings

Instruments Meridian Kl (D) Meridan K2
(D)

Cylinder (D)
Horizontal Vertical

Bausch and Lomb
Keratometer

Nidek ARK 700
Autokeratometer

43.068

43.448

44.r43

44.387

0.880

0.927

I  16 .13

t54.34

9r.23

86.23

utes towards decreasing the work load. Due to tech-
nological advancement, many sophisticated equip-
ment have been introduced which require a special-
ist to operate them. Saving time on routine proce-
dures will spare time for these. Studies done earlier
show that automated refraction techniques are reli-
able and rapid for estimation of refractive errors in
children [8,9].
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Few studies done reported that the amount of
astigmatism determined by manual and autokera-
tometer was found to be clinically significant [10].
Another study showed a gd corelation between
manual and automated keratometry [11]. .

Nidek autoref/keratometer was evaluated for
both functions. During refraction, the amount of
time taken per patient on autoref did not show any
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variation while in manual refraction, the higher re-
fractive errors specially astigmatism took a signifi-
cantly longertime. On an average, autoref was about
four times faster than manual refraction. Though the
autoref uses a fogging mechanism, the machine
showed a higher false spherical number as compared
to manual refraction in non cyloplegic conditions in
children and young adults. In subjects with normal
vision and low refractive errors, the autoref showed
a significant cylinder in some cases as compared to
manual refraction. It.is likely to be due to head tilt
or disparity between fixation axis and axis of
autoref. In another study, spurious cylinder of 0.50
to 1.00 D was induced when fixation varied by 10
degree from autoref axis [12]. It is an accurate
instrument for determining the axis and cylinder
power in non cyloplegic conditions in signihcant
refractive errors and much superior to the manual
method specially in children. The confidence index
ensures that only those readings having high index
are accepted.

Though the values obtained by autokeratometer
were steeper than manual keratometry, they were
not clinically significant. Automatic fine adjustment
focus and measurements made at high speeds which
are accurate and repeatable makes it the instrument
of choice for keratometry. Its speed of estimation of
corneal curvature is 20 times faster than manual
method.

The primary role of this instrument at this time
appears to be increasing the efficiency with which
eye care is delivered to the patients. It is highly
accurate and rapid for estimation of corneal curva-
ture, astigmatism and for screening oflarge groups.
Spurious spherical power induced in young children
due to accomodation and spurious cylinder due to
improper positioning and fixation can cause prob-

lems but interpretation of data and cross checking
with manual and cycloplegic refraction in doubtful
cases can avoid such pitfalls. Small media opacities
and anything that even marginally affects the cor-
neal reflex can give eroneous results in which case
manual method is superior. One great advantage is
that even a nonspecialised person can operate the
machine with minimal training. The confidence in-
dex ensures that reading with low confidence index
are rejected. This will save the specialist valuable
time for more complex and critical diagnostic and
operative work.
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Ernerging Trends
MONITORING AND PATIENT CARE EQUIPMENT
IN CLINICAL HYPERBARIC CHAMBERS

Cdr GEORGE PAUL*, Surg Cdr B SLJDARSHAN#, S,r"g Capt S NANGPAL+

INTRODUCTION

fnht efficacy of hyperbaric oxygen (HBO) for

I therapeutic use has been well established.
L Most treatment regimes require presures

from 1.8 to 2.8 ATA, for durations ranging from 60
to 120 minutes. Hyperbaric oxygen therapy (HBOT)
can be administered in either a clinical monoplace
chamber, or a multiplace chamber. Each has its own
unique advantages and limitations. The monoplace
is used to treat one patient at a time, in a lNVo
oxygen environment. The multiplace chamber uses
a compressed air environment to treat one or more
patients, who breathe oxygen through a mask, a
hood, or an endotracheal tube.

As awareness of the benefits of HBO increases
in the medical fratemity, it is inevitable that we will
be called upon to treat a broad spectrum of disease
severity.

Most indicated conditions for treatment inside a
chamber do not require elaborate monitoring or life
support equipment, provided a trained hyperbaric
medical technician is in attendance. The critically ill
patient, would require a higher level of monitoring
and interventionary life support, as provided in the
ICU. Critically ill patients, with multisystem dis-
ease, who require complex supportive therapy, pose
difficult problems for clinical hyperbaric staff [1].
Ordinarily available ICU equipment may not be
suitable in a hyperbaric environment. Danger from
fire, the possibility of explosion, implosion, explo-
sive decompression and atmospheric contamina-
tion, require extensive modification to existing
equipment, or redesign, before it can be safely used
inside a treatment chamber.

DESIGN CRITERIA

All equipment for introduction into a hyperbnric

environment should be designed, tested, and intrin-
sically safe for hyperbaric hyperoxic conditions.
The design criteria for such equipment includes the
following:
(a) All equipment and circuits must be pressure

tested, spark proof, water proof, explosion'
proof, implosion proof and rated for the maxi-

. mum working pressure [2].
(b) It should be protected from the chamber fire

suppression sprinkler system [2].
(c) In most cases, only the probes, or sensors, are

'introduced into the chamber, with wires passing
through specially designed electrical penetra-
tors, through the pressure hull. Power wiring
should not share penetrators, or be bundled with
physiological leads. The bulk of the electrical
circuitry, the monitoring module and moving
components of the equipment can remain out
side the chamber [3].

(d) Systems, other than low voltage systems must
be provided with a closed nitrogen purge sys-
tem, if required to be used in side the multiplace
chamber.

(e) All circuits must be supplied from an un-
grounded system, from line isolating transform-
ers and ground fault intemrpters outside the
chamber. with isolation monitors and indica-
tion lamps. Ultra isolation transformers should
be used in all 50-60 Hz instruments, with leads
passing to patients [,2].

(f) All circuits and equipment installed in a cham-
ber must be intrinsically safe. This implies that
the maximum energy that can be drawn from a
power supply even under faulty conditions is
limited to levels incapable of causing ignition
I2l.
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(g) The chamber is grounded with a No. 6 AWG
copper cable to a separate ground. All electrical
and metallic equipment, the bunk and even the
patient should be connected by ground cables
to the chamber.

(h) All equipment and circuits both inside and out
side the chamber should have a normal and an
altemate independent sources of electric supply
with an auto changeover capability, effective
within l0 seconds of failure [2].

(i) All wiring and electrical equipment must com-
ply with the relevant national electrical code.
(e.g. NFPA 70-Art 500, Class I, Divison I)[2].

() Lubricants must be non toxic and non combus-
tible.

(k) Components mqst not give off toxic gases or
decompose under pressue in a IOOVo oxygen
atmosphere.

(l) Batteries used in the equipment must be solid.
They should not liberate gas as a by product of
the energy generation process. Pressure safe
re-chargeable Nickel Cadmium batteries can be
used.

(m) Conventional electrical insulation such as vi-
nyl, or rubber, should be replaced with Teflon
or mineral insulators. All wiring should be en-
closed in metal conduits [3].

(n) To further reduce the risk of static sparking, non
conductive piping, like plastic, should not be
used, for high flow requirements.

MONITORING REQUIREMENTS

Monitoring requirements of patients for HBOT
are broadly categorised as follows :

(a) Visual and auditory

(b) Chamber environment

(c) Vital parameters

VISUAL AND AUDITORY MONITORING

[1,4,5]

For most patients treated in the chamber, direct
or indirect observation is the best method of moni-
toring. The respiratory rate and breathing effort are
evident. Agitation and anxiety are easily recognised.
It is also possible to appreciate the pulse rate by
observing the carotid pulse, the posterior tibial
pulse, or the apex beat, if the chest is exposed. Urine
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output can be approximated by observing the collec-
tion receptacle, if the patient has a catheter. Addi-
tionally, a two way microphone cum speaker ar-
rangement would enable alert patients to describe
sensations and feelings which are an important ele-
ment of monitoring. Visual and auditory monitoring
can therefore be effected in a chamber by :

Multi Mono

a) Direct observation by the hyperbaric
medical attendant (inside the chamber) ! X

b) Direct observation by the medical
attendant (out side the chamber) X ./

c) Closed circuit television ! {

d) Two way communication system V ./

CHAMBER ENVIRONMENT

.ln addition to the chamber pressure or depth, the
following parameters, affecting the patients comfort
and well being, should be monitored :

(a) Chamber atmosphere gas composition (primar-
ily oxygen and carbon dioxide)

(b) Humidity

(c) Temperature

In a monoplace chamber, l00Vo oxygen is
flushed through the chamber. Continuous monitor-
ing of 02 and CO2 levels are routinely carried out
on line. However in a multiplace facility, if the CO2
level goes up beyond 0.57o surface equivalent par-
tial pressure, the CO2 scrubber is activated, or the
chamber is ventilated with compressed air. Oxygen
level in the chamber must be kept below 237o.The
maximum allowable concentration is 25Vo by vol-
ume [4]. A gas sampling line taken from chamber to
extemally positioned electronic analysers enables
continuous, or periodic monitoring of the chamber
atmosphere. The fuel cell, or paramagnetic oxygen
analysers are generally used.

Relative humidity below 507o promotes the build
up of static electricity. High humidity levels result
in fogging on ascent and is uncomfortable for the
occupants. Humidity should therefore be main-
tained between 50 and 90Vo lll. Temperature must
be maintained at comfortable levels. Humidity and
temperature levels can be monitored using an elec-
tronic probe in side the chamber, or by pressure
compenstated instruments kept inside the chamber
and visible to the attendant through a view port.
Relative humidity is temperature dependent and is
not a problem during most short durations therapeu-
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tlc sessrons.

VITAL PARAMETERS

Depending on the severity of the patient's condi-
tion the physician may like to monitor selected
parameters continously, or intermittently by non
invasive or invastive methods :
(a) non invasive

I) Pulse
U) Temperature
m) Blood pressure
IV) ECG
V) EEG
VI) Respiratory rate
VII) Transcutaneousoxymetery

(b) Invasive
I) Arterial blood pressure
II) Central venous pressure
m) Anerial blood gases
IV) Urinary output

DIAGNOSTIC EQUIPMENT

In - chamber examination of patients is possible
only in a multiplace chamber. Available instruments
can be used, provid6d the battery compaftment is
vented. Diagnostic equipment that are required in
the chamber include the following[4] :

(a) Basic medical examination tray (Including re-
flex hammer, stethoscope)

(b) Ophthalmoscope

(c) Laryngoscope

(d) Flash light

PULSE AND BP

For patients for whom episodic BP measure-
ments are clinically indicated, non invasive methods
are acceptable. Non invasive measurement of pulse
and BP can be effected remotely, by the use of an
electronic stethoscope with inflation of the BP cuff,
from outside the chamber [5].

In the compressed air environment of a multi-
place chamber, the use of the standard mercury BP
apparatus is acceptable. Ambulatory electronic BP
and pulse recorders like the Schiller BR - 102, used
the auscultatory method of measuring BP and heart
rate and the oscillomgtric method as a back up. This
equipment has been tested successfully upto 3 ATA
in the multiplace chamber, at Institute of Naval
Medicine
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ECG AND RESPIRATORY RATE

Cardiac action is monitored by an electrocardiog-
raphic oscilloscope mounted outside the chamber.
ECG skin pads and other connections are standard
equipment. The five wires of the connector are
separated and individually insulated as they pass
through a specially designed hull penetrator of solid
epoxy construction. Respiraory rate via changes in
chest wall impedence, can be recorded with the ECG
electrodes.

EEG

Electroencephalograph (EEG) power spectrum
recording and somatosensory evoked potential stud-
ies can be conducted satisfactorilv. The electric
signals obtained can be transfened out of the cham-
ber through electrical hull penetrators. As the signal
levels are very low, the electrical connectors
through the hull penetrators must meet impedence
criteria, to avoid signal distortion. For EEG moni-
toring, the electrodes should be attached prior to
entry into the chamber and the collodion should be
allowed to dry because it is flammable in the wet
state. The international 10-20 system of electrode
placement is generally adopted [6].

TRANSCUTANEOUS OXYMETERY

Measurements of transcutaneous oxygen (TcO2)
are not recommended in monoplace chambers due
to the risk of fire. The TcO2 probe is extemally
warmed to 43oC and therefore incompatible with a
pressurised 1007o oxygen environment. In a multi-
place chamber TcO2 measurements are not consid-
ered an excessive risk, as the oxygen level is con-
trolled and the heated area of the sensor head is
closely applied to the patient's skin. Baseline studies
are done on surface, by measureing the TcO2 on
intact skin closest to the area of greatest compro-
mise. Measurements are repeated on IOOVo oxygen
at surface and then at treatment depth [,4].

INVASIVE PRESSURE MONITORING

Arterial blood pressure, central venous pressure
(CVP), pulmonary artery pressure and intracranial
pressure (ICP), can be measured in a chamber, using
a disposable pressure transducing system. The tra-
ducer must be of the vented type (e.g. Cobe) to
enable it to reference it to the ambient chamber
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pressure. For arterial pressure a indwelling catheter
is placed in the radial artery and connected to the
transducer. The system from the patient monitor
interface to the transducer is identical to that used in
the ICU [l,6].

ICP monitoring is indicated for patients with
head injuries and carebral oedema. The Richmond
subarachnoid bolt system can be connected to a
standard arterial pressure transducer inside the
chamber. Subarachnoid bolts are prone to becoming
accidentallyjaned or loosened during repetitive pa-
tient transport, to and from the chamber [6].

ARTERIAL BLOOD GAS ANALYSIS

Arterial blood gas samples can be aspirated from
the arterial line for analysis during HBOT. Blood
samples can also be drawn from the patient in a
sealed syringe and assayed as quickly as possible (<
I Min) after it is passed out of the chamber through
the medical lock [5]. Off gassing of the sample
during the decompression will however result in
reduced values of oxygen and CO2 content. It is
important to minimise the volume of dead space in
the lines and transducer.

Blood gas determinations can also be carried out
within the chamber to obviate the problem of off
gassing. The electrical components used in side the
chamber are provided with a continuous nitrogen
purge to minimise the fire risk [3].

INTERVENTIONARY PROCEDURES

Interventionary procedures for critical care pa-
tients which may have to be initiated or continued
in a hyperbaric chamber include the following :

(a) Infusion and transfusion

(b) Drainage, suction, aspiration

(c) Ventilation

(d) Cardiac defi brillation

(e) Cervical traction

INFUSIONS AI\D TRANSFUSIONS

Critical care patients often require a vast number
of precisely conrolled infusions to maintain homeo-
stasis (Inotropic agents vasodilators, insulin, total
parenteral nutrition, etc.). Infusion pump should ac-
tively infuse a measured volume in a given time
overcoming treatment pressures of upto 3ATA or
6ATA as required. The function of infusion pumps
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for hyperbaric use should not be altered by changing
ambient pressure or temeprature. The volume of
fluid administered is a function of the pump setting
and the drip chamber type. A conversion chart, for
different drip chamber types must be available. The
drip chamber should be inverted during pressurisa-
tion to allow the gas to enter. On depressurisation
the drip chamber must be watched to avoid infusion
of air into the patient as expansion occurs. This is
easily avoided by squeezing the drip chamber to
replace some of the air with fluid [].

IV infusion into a patient in a chamber can be
achieved by one of the following methods :

a) The solution is placed inside the chamber and
the infusion is controlled from outside. The

. infusion is pressurised with a cuff, whose pres-
sure is regulated from outside the chamber.

b) The infusion is kept outside the chamber and
pumped under sufficient pressure to overcome
the chamberpressure, the patient's venous pres-
sure and the flow restrictive pressures. The
IVAC 530 is a commonly used peristaltic hy-
perbaric infusion pump that permits infusions
upto 3ATA. The pump should be checked for
accurate delivery ofIV fluids to patients at both
ambient and treatment pressures. For IV drugs
that require careful and controlled administra-
tion, caliberating the particular infusion pump
is ecommended [5].

c) In a multiplace chamber, the complete infusion
apparatus can be introduced ifrated for hyper-
baric use. Such pumps are operated by pressure
proof rechargeable batteries. The Abbot-Shaw
Lifecare II D pump, is one such pump rated for
hyperbaric use.

SUCTION

Nasogastric, oral, wound or pleural suction may
be required during the course ofhyperbaric therapy.
Endotracheal suction is not recommended as there
is potential for complications. Chest tubes should
have an in line Hemlich one way valve or water seal.
For patients with chest tubes, slow decompression
rates are recommended to allow adequate venting of
any intrapleural gas that is present. Suction systems
for chambers use vacuum regulators and suction
canisters mounted within the chamber. The vacuum
hose that drives the regulator is passed through an
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IV pass through a specialised port out of the cham-
ber. The pressurised chamber provides the neces-
sary pressure gradient to operate the vacuum regu-
lator. A glass bottle trap is generally installed in line
and a regulator is fitted between the bottle trap and
the penetrator to control the amount of suction ap-
plied to the glass bottle trap. Alternatively, suction
can be generated in the chamber itself by a venturi,
which is powered by compressed air [3,5].

AIRWAY MANAGEMENT EQUIPMENT

If airway patency is doubted, the patient should
be intubated prior to HBOT. The cuff is filled with
sterile normal saline instead of air, before compres-
sion [3,4].

IIYPERBARIC VENTILATORS

For patients with respiratory failure, ventilatory
support can be continued for the duration of HBOT.
As electricaly powered ventilators are not recom-
mended, pneumatically driven ventilators are gen-
erally used. Under hyperbaric conditions, altered
gas density and flow characteristics will change
volume and respiratory rate during compression de-
compression and at different depths. The ventilators
should be small and light for use in a limited cham-
ber environment. Oxygen bleed in to the chamber
should be minimal to prevent increase in 02 concen-
tration of chamber air. Continous flow ventilation is
superior to a demand valve as it minimises the
inspiratory work and maintains constant airway
pressure. Intermittent mandatory ventilation allows
the patient to breathe spontaneously between
breaths from the ventilator.

The airway pressure should be monitored closely
with a manometer and the tidal volume with a spi-
rometer caliberated to the HBO environment. Tidal
volume is a function of chamber pressure, the pa-
tients lung compliance, control module inlet pres-
sure and airway resistance. During compression the
flow and inspiratory time are manipulated to main-
tain a constant tidal volume. The patient should be
decompressed slowly particularly when closer to the
surface to allow adequate elimination of expanding
alveolar gas. For patients with lung disease, the
ventialtory rate should be reduced during decom-
pression to allow more time for exhalation. Flow
rates are usually increased allowing a shorter inspi-
ratory time to maintain the same tidal volume and
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thereby increasig the exhalation time.

Appropriate sedation and even paralysis may be
necessary to treat intubated patients. In the non-par-
alysed patient, pulmonary barotrauma may occur if
the patient coughs against the ventilator or receives
a mechanical breath after taking a full spontaneous
breath. An elevation of arterial CO2 pressure raises
the potential for CNS 02 toxicity. Seizures may not
be obvious in the paralysed patient. Air breaks may
be provided to reduce the risk of seizures. Monitor-
ing of arterial blood gas is advisable for mechani-
cally ventialted patients to determine the adequacy
of alveolar ventilation.

Some popular ventilators rated for hyperbaric use
are listed below[4,5] :

a) The Penlon Oxford Ventilator is a bellows type
volume set, timed cycle device effective upto 6
ATA, with minimal changes in tidal volume
and respiratory rate with changing depth.

b) The Seachrist 500,{ is a pneumatic timed cycle
ventilator that allows adjustment of flow, inspi-
ratory an expiratory times.

c) The Siemens Servo ventilator is a sophisticated
volume set timed cycle devices that is electroni-
cally controlled.

d) The Bird MK 14 ventilator is effective upto 6
ATA.

DEFIBRILLATION

Some patients, e.g. with gas embolism or Carb-
on-monoxide poisoning are at risk for life threaten-
ing cardiac arrythmias which may require defibril-
lation during the course of HBOT. Defibrillation in
an oxygen filled monoplace chamber is absolutely
contraindicated. For a multiplace chamber the defi-
brillator is kept outside the chamber and only the
cables are run through a dedicated penetrator into
the chamber with sufficient length to reach any
position in the chamber. The defibrillator paddle
switches are removed and activation of the equip-
ment is from outside. There remains however a
dangerfrom arcing between the defibrillatorpaddles
during an attempted defi brillation.

The defibrillator cables inside the chamber con-
nect to two pre gelled self adhering pads that attach
to the patient. The pad sets come in both adult and
child sizes. In addition to defibrillation, the pads can
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be used for simple cardiac monitoring. For defibril- 3. Davis JC, Hunt TK, Hyperbaric oxygen therapy. Undersea
lation, either traditional paddle placement, apex-an- Medical Society. 1977; 25-59.
terior, or apex-posterior placement is used. The apex
posterior pracement is recommended as it virtualiy 
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Case Report
MULTIPLE HYDATID CYSTS LUNGS AND LIVER
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INTRODUCTION

f Tydatid disease is a zoonosis affecting man

H u. an accidental dead-end host. Although
I Iseveral species of echinococcus can invade
and cause clinical lesions in man, echinococcus
granulosus is usually responsible for hydatid disease
in lungs, liver and other organs. Dog and wild ca-
nines are definitive hosts which harbour the adult
worm in their proximal small bowel. Cysts develop
in intermediate hosts - sheep, cattle, humans, goats,
horses and camels. Infection in man is acquired
while handling dogs, by eating raw vegetables and
by consuming contaminated water. Following ex-
cretion in dog faeces, the eggs remain viable for a
long time: several weeks in water, upto an year in
dry and temperate climate []. Human hydatidosis
most commonly affects the liver, which receives the
hatched embryos via ponal vein. Those embryos
that successfully pass through the liver capillaries
reach the lung and develop into hydatid cysts. Some
embryos may pass through the wall of stomach or
duodenum into a lymphatic channel and via thoracic
and mediastinal lymph ducts, reach the lung, caus-
ing isolated lung hydatid cysts [2]. Most cases are
detected incidentally during routine ultrasound or
X-ray. We present here, a case of multiple hydatid
cysts in lungs and liver.

CASE REPORT
A five year's old son of a serving sailor presented with pain

left side of chest, chronic cough and fever on and off, of one year
duration. Pain was confined to left mammary region, was dull
aching in character and aggravated by coughing. Cough was dry
with occasional minimal expectoration and one episode of mini-
mal haemoptysis. Parents denied any history of breathlessness or
oain abdomen.

Clinical examination revealed a well nourished, afebrile
child. Gencral physical examination revealed no abnormality.
Examination ofabdomen revealed a visible fullness ofepigastric
and Rt. hypochondrium regions. Liver was palpable five cms
below right costal margin, minimally tender with a predominant
left lobe palpable. Respiratory system examination revealed no
abnormality. Examination of CVS and CNS was normal. Haemo-
gram and urine analysis were normal. X-ray chest revealed a
large, well defined regular, homogeneously dense opacity occu-
pying RMZ and RLZ with no calcification. hft lung showed
features of a ruptured hydatid cyst in the form of'Water Lily'
sign invof ving LMZ andLLZ (Fig. I ). USG abdomen revealed a
5.8 cms diameter anechoic cystic lesion with a well defined wall
in the left lobe of liver. CT scan chest and upper abdomen showed
a cyst in the right lung middle lobe and a ruptured cyst left lung
lower lobe with floating membranes and a cyst in the left lobe of
liver (Fig. 2). CT brain was normal. Immunodiagnostic studies
showed IgE level of416l IU/ml. Patient was diagnosed as a case
ofmultiple hydatid cysts lungs and liver and surgery was advised.
Patient was operated upon on I 2 May I 999 and hydatid cyst right
lung was enucleated through a right mini-thoracotomy using the
Barrett's technique. Chest wound was closed with an intercostal
underwater drain. Hydatid cyst left lobe of liver was excised in
the same sitting through a right sub-costal incision taking precau-
tions against spillage of cyst fluid into peritoneal cavity and
wound was closed without drainage, Intercostal tube was re-
moved on the 4th post-operative day and patient made on un-
eventful recovery. Post-operatively, patient was advised Tab.
Albendazole and Tab. Praziquental for 12 weeks for the ruptured
cyst in his left lung. He was discharged to home with advice to
continue medicines and review in OPD monthly with serial
radiographs.

DISCUSSION

Hydatid disease can involve any organ of the
body. The average growth of the cyst is probably l-2
cms per year [3]. The cysts often remain asympto-
matic or may present with complications. Majority
are diagnosed during routine X-ray chest or ultra-
sound examinations. Lungs are involved in about
257o of all cases [4]. The Water Lily sign seen in less_
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Fig. 2b : CT abdomen showing hydatid cyst liver.

Fig.  I  :  X-ray lung showing hydat id c1 'st  (Rt)  and water l i ly  s ign
on (Lt) lung.

Fig. 2a : CT lung - hydatid cyst (Rt ) with ruptured cyst (Lt).

than l57o cases is the floating ruptured membrane
seen as a semi-lunar disc above the fluid level in a
ruptured cyst. Diagnosis is based on radiology, im-
aging and serology, which is positive in about half
of all cases. Our case demonstrated classical features
ofan intact cyst in the right lung and left lobe ofliver
as well as those of a ruptured cyst in the left lung
(Figs. 1,2). Surgery is the standard treatment and
carries a mortality of 0.9-3.6Vo with recurrence rate
of upto ll.3Vo in five years [5]. Enucleation of lung
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Fig. 3 : Resectedspecimen.

cyst with Barrett's technique with obliteration of
pericyst cavity by series of purse string sutures is
standard treatment and gives good results [6,7].
However, there are proponents of enucleation of
lung cyst with the pericyst cavity left open for the
lung to expand [7]. In our case, we closed the peri-
cyst cavity with purse string sutures after suturing
the bronchial leaks. Albendazole is currently the
drug of choice post-operatively to manage ruptured
cysts, to prevent recurrence and to tackle undetected
disseminated disease [8]. Our patient is being fol-
lowed up for resolution of left lung cyst and detect
any dissemination.
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INTRODUCTION

n eports of transient hepatitis -B surface an-

ft( tigenemia after recombinant hepatitis-B
I.Lvaccine are rare and have been reported only
in neonates [-4]. We report transient hepatitis-B
surface antigenemia in a recently immunized child
who coincidentally developed jaundice.

CASE REPORT

A 8 year male without any past history ofjaundice, blood
transfusions or any major illness was administered the first dose
of recombinant hepatitis-B vaccine (Engerix B - Sm.ithKline
Beecham Pharmaceuticals) after confirming his HbsAg negative
status.

Two days later, the child developed mild fever which was
treated at home with oral paracetamol. On the fifth post vaccina-
tion day, the child was brought to hospital with vomiting and
jaundice.

The only findings on examination were icterus and a soft
tender hepatomegaly of three cm below right costal margin.
Serum bilirubin was 3.0 mg/dl, predominantly conjugated, ALT
90 U/L, AST 65 UlL. Alkaline phosphatase was normal. The
child tested HbsAg Positive by Latex method (Austragen, Latex,
marketed by Span Diagnostics Ltd, a third generation test vide
FDA, USA specifi cations).

The child was treated conservatively and showed clinical as
well as biochemical improvement. On the l2th post-vaccination
day, he was an icteric (S.Bilirubin 1.24 mg/dl,) and HbsAg
negative. Two weeks later. (26th post vaccination day), the child
showed complete clinical and biochemical recovery and re-
mained HbsAg negative. '

Six months of follow-up revealed an asymptomatic and
HbsAg negative child.

DISCUSSION

Infection with hepatitis-B is endemic in India
and HbsAg is the most commonly tested serologic'
marker [5]. Despite recommendation by the World
Health Organisation for the adoption of universal
hepatitis-B immunization [6], there is very scant
data on the incidence and duration ofpost vaccina-

tion antigenemia [].Infact, even the manufacturers
could not provide any data on post-vaccination an-
tigenemia in children.

As happened with our patient, the transient, post-
vaccination antigenemia could lead to anxiety, con-
fusion and misdiagnosis []. Therefore, some work-
ers recommend that HbsAg testing should be de-
lay'ed l6 to l7 days after vaccination to remove this
confounding factor [3].

In 1989, Katkov an co-workers reported the ab-
sence of Hepatitis-B surface antigenemia at one and
24 hours after vaccination of 12 adults with the
plasma derived vaccine [7].

The first case of transient surface antigenemia in
a vaccinated neonate was reported in 1993. The
neonate became HBsAg negative one week post-
vaccination []. Later, Challapalli et al found an-
tigenemia in 55Vo of l8 neonates at 33 to 55 hours
after vaccination [2]. Weintraub and associates con-
ducted a prospective study in 47 new borns admin-
istered Engerix B. They found transient antigenemia
in lTVo ofsubjects which cleared latest by l6 to lTth
post-vaccination day [3]. In another study on 19
vaccinated infants under intensive care, 65Vo were
reported to exhibit transient antigenemia, the long-
est duration being eight days [4]. A search oflitera-
ture failed to reveal any report on transient hepati-
tis-B surface antigenemia associated with jaundice
in a recently vaccinated child.

Our patient's clinical profile suggested incubat-
ing hepatitis at the time of vaccination. Hepatitis-B
virus as a causative agent had been ruled out by
testing. The exact causative agent could not be iden-
tified due to lack of comprehensive testing facilities.
Surface antigenemia detected five days after vacci-
nation, cleared up completely by the l2th day. The
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validity of the sensitivity of the Austragen Latex
Test as claimed by the manufacturers (sensitivity 20
ng/ml-) was confirmed by testing serial dilutions of
Engerix B vaccine upto a concentration of 30 ng/ml
of HbsAg.

The aim of reporting this case is threefold - fimtly
to bring to light post vaccination transient surface
antigenemia in a child; secondly to lay stress on the
confounding nature of this antigenemia in a child
with symptoms and thirdly, to highlight the lack of
mention of this transient antigenemia in textbooks,
medical literature as well as the manufacturer's lit-
erature.
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AIRCREW - AIRCRAFT INCOMPATIBILITY
WITH A SEA VARIANT PERSONAL SURVTVAL PACK
A Case Report

Surg Cdr KV SUNDAR

INTRODUCTION

he traditional methods of assessing aircrew's
anrthropometric compatibility with the cock-
pit have employed drawing board manikins

at the conceptual stage and fully kitted pilots at the
mock up stage. In this process the extremes of the
pilot population are generally represented. Despite
this, individuals are still found to be too large, foul-
ing cockpit equipment or too small and unable to
reach the equipment. A case of incompatibility of
the pilot in relation to flying a Chetak (Alloutte-Ill)
helicopter fitted with a sea variant personal survival
pack (PSP) which is placed in the seat pan of the
pilot's seat is discussed. The Chetak helicopter is
used in large numbers in the Indian Navy, both in
shore based air stations and on board ships.

Helicopter controls: The basic helicopter con-
trols need a mention in this context and are as
follows [] :

(a) Two sticks - the helicopter is controlled by
cyclic in the centre between the rudder pedals
and collective which is by the side of the pilots
left thigh. When-ever the helicopter is to be
raised or lowered, the collective is to be raised
or lowered.

(b) Rudder - when ever the pilot comes up on the
collective, this change of pitch in the rotary
wing causes a yawing movement of the helicop-
ter. Therefore, when the pilot is pulling up his
left arm and raising the collective, at the same
time he is pressing hard with his right foot to
maintain the opposite rudder. This causes a
pelvic shift as well as rotation of the lower
spine. In additicn, it is necessary for the pilot to
be able to see the ground during landing and
take-off period which necessitates a flexion of
the spine. The overall result of all these require-

ments is a pilot, whose spine is flexed forwards
as well as laterally, has a slight torsional rota-
tion and at the same time, is employing his feet
for applying rudder. These postures have to be
adopted for almost the entire duration of the
sortie.

CASEREPORT
. A 35 year old helicopter pilot presented with low backache

which was of a dull aching nature generally precipitated after
flying Chetak helicopter with a PSP (sea variant) which is a
square shaped bag with a length of 35 cms and a breadth of 18
cms approximately. General systematic and local examination of
the spine did not reveal any overt abnormality. However, x-ray
of his lumbar spine showed spondylotic changes and loss of
lumbar lordosis. The pilot's static antrhopometric measurements
taken, using the modified Morant's board were within normal
limits (Fig. l).

Fig. I : Static antrhopometric measurements

a. Standing height

b. Sitting height

c. Leg length

d. Thigh length =

162.5 cms
84 cms
99 cms
55 cms

Though within normal limits, most parameters
are in the minimal acceptable limits (lowest percen-
tile).

Static Cockpit Assessment (Chetak Helicopter With PSP)
The pilot in full flying clothing was assessed in a Chetak

helicopter seat with PSP and was asked to adjust Rudder to his
desired settings, lock safety harness belt and operate controls in
their operating ranges and the following were observed

a) The pilot could not operate the brakes with his left hand.
He resorted to operating them with his fingers in extended
position.

b) His grip on the collective when fully down was inadequate.
Instead of the grip being in his palm, it was in the grasp of fingers
only.

c) Both the lower limbs were in fully extended position to
operate the rudder pedals.

d) operation of friction control knob was not possible.

Aeromedical Specialist, INS Rajali, Arakkonam.
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e) The spine was flexed (20-25 degree) when operating the
controls.

Static Cockpit Ass€ssment (Chetak without PSP)

The pilot could reach and operate the collective lever, brakes
and friction control knob comfortably. The torso was required to
be flexed laterally by only about five degrees.

Functional Assessment in The Air

A sortie of45 mins duration was carried out on the helicopter
fitted with PSP with the subject pilot in the right hand seat, and
a experienced pilot on the left seat. The following was observed

a) The pilot had to perforce miss one ofthe vital actions of
locking the safety harness due to his inherent inability to control
the aircraft.

b) The pilot had to do extreme forward flexion for operating
the brake lever and extreme lateral flexion to operate the collec-
tive

c) During auto-rotation (a manouevre requiring sudden de-
scent ofthe aircraft to land at a safe site during emergency) which
was simulated, the pilot had to bend laterally from his seat to
check whether the collective had been fully "DOWN" and to
"RAISE' the same on completion of the manouevre.

d) The lower limbs were fully extended for operating the
rudder pedals and infact at the extreme range of rudder move-
ment, only the toes could reach the pedals with the respective
heels raised off the floor board.

e) On completion of the sortie, the p,ilot complained of stiff-
ness of the back which was reflected by paraspinal muscle spasm
on clinical examination

DISCUSSION

In this case the aircrew - aircraft incompatibility
is basically due to PSP placed in the seat pan. In an
opinion survey canied out amongst helicopter
flights of various units, 997o of the pilots pointed out
that the PSP causes varying degrees of discomfort
during the entire sortie duration. In addition,46Vo of
them reported that they also had problems of reach-
ing the collective and brakes because ofthe increase
in height of the sitting posture by the thick PSP
placed in the seat pan [2]. As such, the seat of the
Chetak helicopter is uncomfortable because of its
angular contour and with the PSP it causes an un-
natural sitting posture causing a change in flying by
perspective. In this case the subject pilot initially
presented with low backache and the opinion survey
also revealed aboutTO-7SVo of pilots experiencing
low backache, generally after about two to 2'12
hours of flying a Chetak with PSP. The basic cause

of low backache could be related to the sitting pos-
ture of the pilot where in there is forward flexion of
spine for ground view and operating the very sensi-
tive cyclic level and at the same time, lateral flexion
for operating the collective lever as and when re-
quired.

An IAF study conducted, revealed that66.7Vo of
pilots had low backache and it was attributed to the
sitting posture [3,4]. According to some authors, the
sitting posture assumed in helicopter flying leads to
antero flexion of the spine which tends to force the
nucleus pulposus posteriorly [4]. Such trauma over
the years leads to radial tears in the annulus fibrosus
through which the nucleus pulposus may herniate.
However, in absence of definitive studies using
methods such as MRI scan, any disc changes remain
hypothetical and yet unproven.

AEROMEDICAL DISPOSAL AND RECOM-
MENDATION

The aircrew officer in this case was recom-
rnended to be withdrawn from Chetak helicopter
flying with PSP, and routed to the Sea King helicop-
ter where in there is a four way adjustable seat and
a better PSP fitment. Due to the space limitations of
the Chetak helicopter and the requirement that the
PSP detaches and goes along with pilot ditched at
sea there is no possibility of placing the PSP else-
where. The only possibility to avoid this incompati-
bility is to design and develop a more compact PSP
which fits well in the existing seat or a total change
of the seat design suited for fitting the sea variant
PSP.
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AN UNUSUAL FOREIGN BODY
IN THE BRONCHUS

Surg Cdr PS TAMPI*, Surg Cdr S GANESAff,
Surg Lt Cdr D RAGHAVAN+, Col HS PRUTHI**,
Col BN BORGOHAIN##

INTRODUCTION

lAloreign body aspiration can be the cause of

J{ both upper and lower airway obstruction and
I can occur both in adult and children. Children
are likely to aspirate toys, coins and hard candy,
while adults more commonly aspirate food particles
like meat bones and dental appliances. Inhaled or
aspirated foreign bodies are known to cause acute
upper airway obstruction, laryngeal edema, central
obstructive collapse and obstructive emphysema. If
the obstruction is severe and acute it can even lead
to sudden death. Sub acute and chronic complica-
tions include post obstructive pneumonia, lung ab-
scess formation, bronchiectasis and foreign body
granuloma. Immediate removal of the foreign body
and prompt resuscitation can often be life saving.
One of the earliest uses of the bronchoscopes was
the removal of aspirated foreign bodies. In the pre-
sent day, both rigid and fibreoptic bronchoscopes
have been widely used for this purpose. The ingenu-
ity of the bronchoscopists has resulted in the inven-
tion of various modified devices to remove foreign
bodies from the tracheobronchial tree. We report
one such case of an unusual foreign body in a distal
bronchus that was retrieved successfullv.

CASE DETAILS
A paper pin held in the mouth of a young sailor accidently

slipped beyond his oral cavity while talking. He immediately had
a bout ofcoughing which persisted for some time, after which the
cough subsided spontaneously. But the paper pin.could not be
located. The pin had neither been coughed out nor could it be seen
within the oro.naso-pharynx. He did not have any foreign body
sensation or pain in his throat while coughing or swallowing.
There was no hemoptysis chest pain or respiratory difficulty.

An immediate detailed ENT examination including an indi-
rect laryngoscopy was normal with no sight of the missing pin or
any injury to airway or the oesophagus. Clinical examination of
GI system and respiratory system was essentially normal. There

was no stridor.

A chest x-ray (PA view) and left lateral view revealed the pin
to be lying head-down just behind the heart and could be seen to
pulsate wilh every heart beat on fluoroscopy. He was then sub-
jected to a plain CT scan of the chest. The paper pin was located
in the sub-segments ofthe anterior basal segment bronchus ofthe
left lower lobe. The patient was taken up for fiberoptic bronchc.
scopy in the operating room under l'ocal anaesthesia and con-
scious sedation. Despite all efforts and a thorough search, the pin
could not be visualised through the scope. It was felt that the pin
was possibly lying distal to the furthest point that could be
traversed by the fiberoptic bronchoscope in the bronchial tree.

The procedure was repeated again but this time under fluoro'
scopic guidance. The paper pin was confirmed to be lying head-
down about five centimeters beyond the tip of the fiberoptic
bronchoscope, but was still not visible through the bronchoscope.
Initially, a guide-wire was passed through working channel and
extruded out of the distal end of the scope. An attempt to
mano€uvre it into the subsegment bronchus with the pin was
unsuccessful. It was withdrawn and an alligator biopsy forceps
was then introduced through the working channel. Under fluoro-
scopic guidance, it was extended beyond the tip of the scope and
with some difficulty and manoeuvering it was guided into the
desired subsegmental bronchus. The open forceps was then gen-
tly advanced and the pin was firmly grasped between its blades.
Thereafter, the bronchoscope and the alligator forceps holding
the pin were gently withdrawn together, the entire procedure
being visualized on the fluoroscopy screen. The pin was success-
fully retrieved from the patient.

A repeat fiberoptic bronchoscopy excluded any local injury
or hemonhage in the affected segment and the remaining upper
and lower tracheo-bronchial tree. There were no complications
of the procedure. The patient was conscious, cc'operative
throughout and withstood the procedure well.

DISCUSSION

About two thirds of foreign bodies lodge in the
main stem bronchus whereas most of the remainder
are found in the lobar bronchi []. They cause ob-
structive emphysema about five times as often as
obstructive collapse. The Cafe Coronary Syndrome
is the name given to the sudden aspiration of a bolus
of food, usually meat into the hypopharynx and
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upperportion of the larynx. This can result in sudden
respiratory embarrassment while eating and the vic-
tim is suddenly unable to talk or breathe. Here, the
Heimlich maneouyre may be lifesaving. Risk fac-
tors for foreign body aspiration include advanced
age, altered state ofconsciousness due to alcohol or
drugs, poor dentition and neurological disorders
such as Parkinson's disease and stroke [2,3].

Until the introduction of the fiberoptic broncho-
scope, all procedures were done through the rigid
bronchoscope. The latter, being of a large caliber
and rigid has its obvious limitations when exploring
the distal bronchial tree. Various types of grasping
forceps, retrieval baskets and magnetic devices have
been developed in oriler to remove foreign bodies of
all kinds from the tracheo-bronchial tree.

Special attention should be paid to the period
after removal of the foreign body - a time when
complications can occur. Patients should be ob-

served for any signs of hemoptysis or subglottic
edema [4].

In the index case above, we have successfully
removed a foreign body (paper pin) in left lower
lobe sub-segmental bronchus under fluroscopic
guidance using a minimally invasive fiberoptic
bronchoscope and an alligator forceps, thereby ob-
viating surgical thoracotomy.
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P e r s onal C ommunic ation
CORRECTIVE FLYING SPECTACLES :
TYPES AND DESIGNS

Wg Cdr GKG PRASAD, VSM

111lying is a visually intense occupation with

J{ visual cues providing approximately SOVo of
L the information needed to fly an aircraft. In
the fighter aircraft, superb vision is still regarded as
a pilot's greatest asset in spite of the plethora of
sensory equipment available in today's modem air-
craft [1]. Spectacle correction in ame - tropic air-
crew presents some unique problems,. Properdesign
and well fitting glasses compatible to flying envi-
ronment is essential, as the pilot is required to wear
different flying head gear like helmet and mask
combination and is prone to exposure to aviation
stresses like hypoxia, rapid decompression, accel-
erative forces, vibrations, climatic extremes and
pressure breathing. Over and above, he is involved
in visual task such as target detection, reading of
staggering number of panel instruments, use of op-
tical aids etc. The Presbyopic pilot is required to
wear proper glasses, keeping in view his visual
requirements of seeing the maps, and overhead pan-
els at close distance, the eye level instrument panel
at intermediary distance and visual tasks outside the
cockpit at far distances [2].

The visual standards of pilots followed in Indian
defence forces are - at initial entry glasses are not
permitted for flying pilot duties. For a trained serv-
ing pilot of fighter stream relaxation upto uncor-
rected vision of 6/18 in each eye is permitted pro-
vided the vision is correctable to 6/6 and 6/9 with
corrective glasses of maximum diopteric power not
exceeding t 3 O.D.

However these pilots would be made unfit for
flying aircraft where pressure clothing is mandatory.
For the trained pilots of transport and helicopter
stream, relaxation upto uncorrected vision of 6/36 in
each eye is permitted provided the vision is correct-
able to 6/6 in the better eye and 6112 in the other eye
with corrective glasses of maximum diopoteric

power not exceeding i 3.5 OD. The pilot is advised
to carry an extra pair while flying.

AIRCREW SPECTACLES OF HIGH [PER-
FORMANCE AIRCRAFT [3]

In a study conducted on aircrew spectacles for
high performance aircraft, it was found that tear drop
shape frame of Rayban design with thin metallic
side arm was compatible with different mask/helmet
combinations used in various fighteraircraft. CR-39
plastic lenses were found more comfortable than the
mineral glass lenses by the pilots as they were lighter
and impact resistant. The subjects were exposed to
aviation stresses on ground simulators and in actual
flying. In the human centrifuge, when the subjects
were exposed to a maximum of +5.5 GZ accelera-
tion no displacement of spectacles was noticed.
During positive pressure breathing and rapid de-
compression the spectacles were displaced upwards
by lifting up of the oxygen mask. The mask was
lifted up for the duration during which all the excess
volume of gas was eliminated from the mask. In hot
cockpit studies the subjects showed fogging of the
spectacle lenses. During inflight trials, the specta-
cles were found to restrict the field of vision when
used with other optical devices like night vision
goggles and gun sights and could not be adapted
with these devices.

SPECTACLES FOR PRESBYOPIC AIR.
CREW t4l

The conventional bifocal lenses in some aircrew
were found to cause a bit of annoyance and distur-
bances due todistortion and blurring atthe transition
zone. Therefore a comparative study was under-
taken between modulated power lenses (varilux-2)
and conventional bifocals in the aircrew. In this
study it was found that the subjects who were com-
fortable and alreadv used to wearins conventional
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bifocals could not get adapted to the modulated
power lenses. Only those subjects who had problems
with conventional bifocals during flying could adapt
to the modulated power lenses. In order to benefit
the presbyopic aircrew to see the overhead panel
instruments, nifocal lenses with top and Uottom
segment catering for close distance and middle seg-
ment for far distance,,were studied and the subjects
found them useful and comfortable.
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ELECTROENCEPHALOGRAPHY AND
MAGNETIC RESONANCE IMAGING
AFTER DIVING AND DECOMPRESSION
INCIDENTS : A CONTROLLED STUDY

SA SIPINEN, J AHOVUO, JP HALONEN

Undersea Hyperb Med 1999; 26 (2) z 6l-5.

ABSTRACT

Diving incidents with symptoms of decompression sickness (DCS) and/or arterial gas emboli (AGE) might increase
the degree of pathologic change in the electroepcephalogram (EEG) or magnetic resonance imaging (MRI) of the
supraspinal central nervous system (CNS). Diving itself, even without known symptoms of DCS and/or AGE, has
been proposed to increase the number of CNS lesions gsing either EEG or MRI. In the lirst part of a two-part
study we examined the effects of recompression treatment on EEG in decompression incidents in a group.of sport
and professional divers compared with a control group ofhealthy naval divers. In the second part we recorded
brain MRI from three groups of volunteers : 1) divers who were treated for DCS in pressure chamber, 2) divers
who had never had symptoms of DCS (and/or AGE), and 3) healthy normal controls who were not divers. Our
results indicate that DCS increases the incidence of pathologic EEG recordings, whereas recompression treatment
decreases them. The results of MRI do not verify evidence of increased numbers of CNS lesions in normal divers
as compared to non-diving, healthy control subjects, whereas some of the divers treated for DCS in a pressure
chamber had hyperintense lesions in brain white matter. None of them had any abnormalities in EEG, neurologic
performance, or psychologic behaviour. Both EEG and MRI are sensitive and non-specific methods for judging
suspected evidence of brain lesions from diving or diving accidents..

FIBROBLAST RESPONSE TO RAPID
DECOMPRESSION AND HYPERBARIC OXYGENATION

EH PIEPMEIER.JE KALNS

Aviat Space Environ Med 1999; 70 (6) : 589-93.

ABSTRACT

INTRODUCTION : The cellular basis for symptoms associated with rapid decompression and the use of
hyperbaric oxygenation treatment (HBO) is not established.

METHODS : Image analysis, sulforhodamine B assay and bromodeoxyuridine (BrDU) incorporation were used
to identify cellular changes associated with rapid decompression (RD) or hyperbaric oxygenation (HBO). Human
libroblasts were exposed to RD or HBO and compared with untreated cells. Immediately following treatmenl the
fraction of cells synthesizing DNA was measured by detection of cells incorporating the BrDU. At I d and 3 d
following the treatments, total cell protein adherent to the bottom of wells was measured using a sulforhodamine
B assay. Cell density was observed with light microscopy and quantilied with image analysis.

RESULTS : RI) increased total protein significantly, (p < 0.05) relative to control, while HBO had less elftcl The
fraction of cells synthesizing DNA was increased by HBO and reduced by RD relative to control (p < 0.05). Image
analysis showed that cell density at day I was : control > HBO > RD; and at day 3; RD > HBO > control, indicating
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an increase in proliferation induced by the treatments.

CONCLUSION : This data shows that HBO and RD increase the proliferation of fibroblasts for 24 h following
treatmenl HBO increased DNA replication. While there was a decrease in DNA replication following RI), protein
synthesis was enhanced.

BONE HEALING OF TIBIAL LENGTHENING
IS ENHANCED BY HYPERBARIC OXYGEN
THERAPY : A STUDY OF BONE MINERAL
DENSITY AND TORSIONAL STRENGTH ON RABBITS

SW UENG, SS LEE, SS LIN, CR WANG, SJ LIU, HF YANG, CL TAI, CH SHIH

J Trauma 1998;44 (4) : 676-8f.

ABSTRACT

We investigated the effect of intermittent hyperbaric oxygen (HBO) therapy on the bone healing of tibial
lengthening in rabbits. Twelve male rabbits were divided into two groups of six animals each. The first group
went through 2.5 atmospheres absolute of hyperbaric oxygenation for 2 hours daily, and the second group did
not go through hyperbaric oxygenation. Each animal's right tibia was lengthened 5 mm using an uniplanar
lengthening device. Bone mineral density (BMD) study was performed for all of the animals at I day before
operation and at 3,4,5 and 6 weeks after operation. All of the animals were killed at 6 weeks postoperatively for
biomechanical testing. Using the preoperative BMD as an. internal control, we found that the BMD of the HBO
group was increased significantly compared with the non HBO group. The mean Vo BMD at 3,4,5 and 6 weeks
were 69,5Vo,80.19o,87.8Vo and96.9Vo, respectively, in HBO group, whereas the mean Vo Bl[.fD were 5l.6Vo,
67.7Vo,70.5Voand79.2Vo,respect ive ly , innon-HBOgroup(twota i ledt test ,p<0.01,p<0.01,p<0.0 l ,andp<
0.01 at 3,4,5 and 6 weeks, respectively). Using the contralateral nonoperated tibia as an internal control, we found
that torsional strengttr of lengthened tibia of the HBO group was increased significantly compared with the
non-IIBO group. The mean percent of maximal torque was 88.6Vo in HBO group at 6 weeks, whereas the mean
percent of maximal torque was 76.OVo in non-HBO group (two-tailed t test, p < 0.01). The results of this study
suggest that the bone healing oftibial lengthening is enhanced by intermittent hyperbaric oxygen therapy.

RISK FACTORS FOR SYMPTOMATIC
OTIC AND SINUS BAROTRAUMA IN
A MULTIPLACE HYPERBARIC CHAMBER

DT FITZPATRICK, BA FRANCK, KT MASON, SG SHANNON

Undersea Hyperb Med 1999; 26 (4'l ; 243-7.

ABSTRACT

This retrospective study examines the relationship of multiplace chamber compression rates and the influence of
several predisposing factors on the risk of symptomatic barotrauma. Data were reviewed from a 3-year period of
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111 patients who received 2n394 routine hyperbaric oxygen treatments. A total of 35 patients reported symptoms
of barotrauma, with an overall rate of 3.05 cases per 100 treatments. Most symptoms occurred during a patient's
initial three treatments and with minimal increased pressure. The most frequently affected area was the ears
(957o) with objective findings noted inlSVo of patients reporting fullness compared to39Vo of patients reporting
pain. Referral diagnosis was not related to the incidence of barotrauma. Although the overall risk of symptomatic
barotrauma increased as the compression rate increased, it was not significant (RR = 1.57, CIO.95 = 0.65,3.80).
Female patients were at significantly increased risk (RR = 2.14, CIO.95 = 1.37 ,3.34) compared to males, and
patients less than age 40 were at higher risk than those age 40 and older (RR = 3.00, CIO.95 = 180, 5.03).
Well-designed prospective studies are needed to more clearly define risk factors and identify compression rates
with the least risk of barotrauma.

CARDIAC AND HUMORAL CHANGES INDUCED BY RECREA-
TIONAL SCUBA DIVING

C MARABOTTI, F CHIESA, A SCALZINI, F ANTONELLI,
R LARI, C FRANCHINI, PG DATA

Undersea Hyperb Med 1999; 26 (3) : 151-8.

ABSTRACT

. The aim of this study was to evaluate the prevalence and the possible clinical relevance of circulating bubbles after
a recreational scuba dive. Twenty healthy subjects (18 male,2 female; age range 25-36 year) underwent a
Doppler-echocardiographic study in basal conditions and 1.9 + 0.2 h after a recreational scuba dive. Venous blood
samples were taken just before the two ultrasonic studies to obtain leukocyte and platelet counts and plasma
activity of angiotensin-converting enzyme (ACE; assumed as pulmonary endothelial damage marker). Circulating
bubbles were observed in the right heart chambers of 12 subjects after the dive. The echocardiographic and
humoral data were evaluated before and after diving in subjects with and without circulating bubbles. At the
postdive evaluation, a signilicant increase in right ventricular dimensions (37.4 !3.9 vs. 40.7 + 4.0 mm; P < 0.01)
and a signilicant reduction of early diastolic filling velocities of both right (59.1 + 16.4 vs. 48.9 I 6.9 cm x s-(-l); P
< 0.05) and left(76.2!9.9 vs 67.5 + 10.2 cm x sGl); P < 0.02) ventricle were observed in the group with circulating
bubbles. In the same i;roup, significant increases in ACE activity (92.9 ! 4l.l vs 105.9 t 41.7 U x liter (-l); P <
0.05), platelets (217 !34 vs 232 + 35 10 (3) x microl GIX P < 0.01), and granulocytes (3,704 ! 715 x microl (.1) vs.
5,212 + 1,995 x microl (-l); P < 0.001) were observed. The bubble-free group showed only a postdive significant
decrease of left ventricular early diastolic lilling velocity (74L6.8 vs 62.6 + 4.5 cm x sGl); P < 0.005). These data
may indicate that circulating gas bubbles are associated with cardiac changes, suggesting a right ventricular
overload and an impairment of ventricular diastolic performance. Postdive humoral and hematologic changes
are consistent with the hypothesis that "silent" gas bubbles may damage pulmonary endothelium and activate
the reactive systems of the human bodv.
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