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from the desk of group editor-in-chief

How to Defend a Complaint and or a Judgment 
Against a Doctor for Alleged Medical Negligence?

Language as to how to chaLLenge a judgment? 

These are the languages one can preserve while challenging any judgment by the council, consumer court or 
criminal	court:

 Â The decision, judgment and order passed by the Hon’ble Court are capricious, arbitrary and contrary to the 
established principles of law, justice and given conscious, and therefore the same deserve to be set aside.

 Â The decision, judgment and order passed by the Hon’ble Court are against the principles of natural justice, 
and therefore the same deserves to be set aside.

 Â The decision, judgment and order passed by the Hon’ble Court are not a speaking order, and therefore the 
same deserves to be set aside.

 Â The decision, judgment and order passed by the Hon’ble Court does not contain the name of the experts, 
their opinion and I was not allowed to cross examine them. 

 Â The decision, judgment and order passed by the Hon’ble Court contain material irregularity and therefore 
the same deserves to be set aside.

 Â In the decision, judgment and order passed by the Hon’ble Court, there is illegality, and therefore the same 
deserves to be set aside.

 Â The decision, judgment and order passed by the Hon’ble Court are bad in law, and therefore the same 
deserves to be set aside.

 Â The decision, judgment and order passed by the Hon’ble Court are without application of judicial mind, and 
therefore the same deserves to be set aside.

 Â The decision, judgment and order passed by the Hon’ble Court are pervasive, and therefore the same 
deserves to be set aside.

 Â The impugned order is ex-facie bad in law and not maintainable in law as well as on facts.

 Â The impugned order is based on assumptions, presumptions and inferences, which could not have been 
drawn on the basis of material on record.

 Â That	the	Hon’ble	Court	has	passed	the	impugned	order	without	considering	the	judgments	holding	the	field	
in respect of the law in this regard and hence ought to be set aside.
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 Â The impugned order has been passed totally ignoring the pleadings and submissions of the Appellant and 
also	 totally	neglecting	 the	submission	of	 the	Appellant.	The	order	 therefore	suffers	 from	nonapplication	of	
mind and ought to be set aside.

 Â That the impugned order is totally inconsistent with the provisions of law and facts and circumstances and 
documents in respect of the case. The Appellant states that if the records are perused, it would be clear that 
the	 finding	 is	 totally	 perverse	 and	hence	 the	 order	 impugned	 in	 this	 appeal	 ought	 to	 be	 quashed	 and	 set	
aside.

 Â That the Hon’ble Court has acted with undue haste and has exercised its jurisdiction illegally and with 
material irregularities.

 Â That	the	Hon’ble	Court	has	totally	ignored	the	slew	of	judgments	having	a	direct	bearing	and	unqualifiedly	
applicable	 to	 the	 facts	 and	 circumstances	 of	 the	matter.	 The	Hon’ble	 Court	 has	 thus	 ignored	 settled	 law,	
which	hold	the	field	in	the	matter.

 Â The decision of the Hon’ble Court impugned in this Appeal has resulted in substantial failure of justice.
 Â Inferences drawn and conclusions arrived at by the Court are wrong and improper, since they are not 

consistent with evidence on record.
 Â The	 observations	 and	 findings	 in	 the	 judgment	 of	 the	 Hon’ble	 Court	 are,	 to	 say	 the	 least,	 most	 startling	
display	evident	of	lack	of	judicial	mind,	judicious	approach	and	attitude.

 Â Pleadings of the parties and contentions raised therein stand misread and misconstrued by the Hon’ble 
Court.

 Â Issues	in	lis	between	the	parties	and	findings	recorded	thereon	by	the	Hon’ble	Court	are	wrong	and	improper.

defence arguments

 Â There	was	no	proper	quorum	present	which	decided	the	matter	pertaining	to	medical	negligence.
 Â The	matter	was	 presided	 over	 by	 doctors	 in	 the	Council	 Ethics/Disciplinary	Committee,	 none	 of	whom	 are	

specialist in the said case under consideration and also no specialist, expert in the specialty was called.
 Â None	of	the	experts	or	the	specialists	have	attended	CME	program	as	required	by	law.	
 Â I have done nothing that any reasonable prudent doctor would not have done (act of commission) nor I 

have refrained from doing anything, which a reasonable prudent doctor would do (act of omission). 

Para 11 of the judgment of the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 
2005	(3)	CPR	70	(SC)	quotes	as	under: “A medical practitioner can be faulted only if he/she has shown negligence or rashness 
in the services rendered by him/her. The Law of Torts, Ratanlal & Dhirajlal (Twenty-four Edition 2002, edited by Justice  
G. P. Singh) on page 441 states: “ Negligence is the breach of a duty caused by the omission to do something which is a 
reasonable man, guided by those considerations which ordinarily regulate the conduct of human affairs would do, or doing 
something which a prudent and reasonable man would not do”. 

 Â I have taken all the care that was expected from any reasonable prudent medical practitioner and therefore 
there cannot be any element of negligence or rashness in the services rendered by me.

Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005 (3) CPR 70 (SC) 
quotes	as	under: “Actionable negligence consists in the neglect of the use of ordinary care or skill towards a person to whom 
the defendant owes the duty of observing ordinary care and skill, by which neglect the plaintiff has suffered injury to his person 
or property”. 

 Â I have treated the patient as per general and approved practice. Expert opinions have been taken by me/us 
from other eminent doctors from the city and they have also agreed with the line of management and found 
no negligence or deficiency in services.

Para 25 the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005(3) CPR 
70	(SC)	states	that:	“The fact that a defendant charged with negligence acted in accord with the general and approved practice 
is enough to clear him of the charge.” 
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 Â The complications which occurred in this case are well described in literature (quote a reference) and cannot 
amount to negligence.

Whatever happened during treatment in this case was a pure accident. Accidents are not actionable. 

Section	80	of	the	Indian	Penal	Code	(IPC)	defines	the	word	‘accident’.	Section	80	of	the	IPC	states:	“Nothing is an 
offence which is done by accident or misfortune and without any criminal intention or knowledge in the doing of a lawful act 
in a lawful manner by lawful means and with proper care and caution.”

Whatever	treatment	I	gave	was	the	right	thing	to	do,	done	by	the	right	technique,	done	by	the	right	person,	done	in	
the right place, done with all care and caution and an informed consent was taken which talks about the possible 
complications.	Such	an	accident	and/or	complication	are	well-described	in	the	literature	and	can	occur	in	spite	of	
best of the care.

In para 34 the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005 (3) 
CPR	70	(SC)	states	that:	“Accident during the course of medical or surgical treatment has a wider meaning. Ordinarily, an 
accident means an intended and unforeseen injurious occurrence; something that does not occur in the usual course of events 
or that could not be reasonably anticipated (See Black’s Law Dictionary, 7th Edition). Care has to be taken to see that the 
result of an accident which is exculpatory may not persuade the human mind to confuse it with the consequence of negligence.” 

 Â Standard of care is the care law expect from a doctor. Law does not expect the highest standard nor does it 
expect low standards. The standard of care expected is the standards of any reasonable medical practitioner. 
Circumstances in which a medical practitioner is placed always determines the standards expected from 
him. I have treated the patient with the best of my skill and knowledge. 

I	am	a	qualified	doctor	(….degrees),	has	received	many	honors	(………………),	have	over	............	years	of	experience	
and	has	been	updating	my	knowledge	regularly	(……state	CME	hours).	

In para 22 the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005 (3) 
CPR	70	(SC)	states	that:	“The degree of skill and care required by a medical practitioner is so stated in Halsbury’s Laws of 
England (Fourth Edition, Vol 30 Para 35): The practitioner must bring to his task a reasonable degree of skill and knowledge, 
and must exercise a reasonable degree of care. Neither the very highest nor a very low degree of care and competence, judged 
in the light of the particular circumstances of each case, is what the law requires………….”

 Â I have added the opinion of experts which have agreed with my line of treatment. Even if the experts 
brought about by the council differ with the opinion of my experts, the benefit of doubt must come to me.

In para 22 the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005 (3) 
CPR	70	(SC)	states	that:	“The	degree	of	skill	and	care	required	by	a	medical	practitioner	is	so	stated	in	Halsbury’s	
Laws	of	England	(Fourth	Edition,	Vol	30	Para	35):	“ …… and a person is not liable in negligence because someone else 
of greater skill and knowledge would have prescribed different treatment or operated in a different way; nor is he guilty of 
negligence if he has acted in accordance with a practice accepted as proper by a responsible body of medical men skilled in that 
particular art, even though a body of adverse opinion also existed among medical men.” 

 Â I treated the patient in emergent situations and am likely to make errors. The standard expected from any 
medical practitioner in an emergency are always lower than the standards expected from him in an ideal 
setting is the law. 

In para 29 the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005 (3) 
CPR	70	(SC)	states	that: “A mere deviation from normal professional practice is not necessary evidence of negligence. Let it 
also be noted that a mere accident is not evidence of negligence. So also an error of judgment on the part of a professional is not 
negligence per se. Higher the acuteness in emergency and higher the complication, more are the chances of error of judgment.” 

	“A	medical	practitioner	faced	with	an	emergency	ordinarily	tries	his	best	to	redeem	the	patient	out	of	his	suffering.	
He	does	not	gain	anything	by	acting	with	negligence	or	by	omitting	to	do	an	act.	Obviously,	therefore,	it	will	be	for	
the complainant to clearly make out a case of negligence before a medical practitioner is charged with or proceeded 
against criminally. A surgeon with shaky hands under fear of legal action cannot perform a successful operation 
and	a	quivering	physician	cannot	administer	the	end-dose	of	medicine	to	his	patient.”	
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Any incidence which has already taken place always makes parties wiser. Hindsight makes one find faults but what is important 
is to know if in an emerging situation what was done was reasonable or not.

 Â I acted as per my thinking and at the most it can be a case of difference of opinion and or error of diagnosis 
and the same is not negligence. An error of diagnosis can never be labeled as deficiency in services.

In para 24 the Hon’ble Supreme Court in Jacob Mathew Petitioner v. State of Punjab & Anr. Respondent 2005 (3) 
CPR	70	 (SC)	 states	 that:	“Lord Scarman who recorded the leading speech with which other four Lords agreed quoted the 
following words of Lord President (Clyde) in Hunder v. Hanley 1955 SLT 213 at 217, observing that the words cannot be 
bettered – “In the realm of diagnosis and treatment there is ample scope for genuine difference of opinion and one man clearly is 
not negligent merely because his conclusion differs from that of other professional men. The true test for establishing negligence 
in diagnosis or treatment on the part of a doctor is whether he has been proved to be guilty of such failure as no doctor or 
ordinary skill would be guilty of if acting with ordinary…”. Lord Scarman added – “a doctor who professes to exercise a special 
skill must exercise the ordinary skill of his specialty.” (Para 24)

 Â The death did not occur due to negligence but was due to the consequence of ailments suffered. The very 
fact the patient died does not mean negligence. No doctor can give 100% guarantee.

Para	124	Martin	F.	D’Souza	Appellant	v.	Mohd.	Ishfaq	Respondent	Civil	Appeal	No.	3541	of	2002	submits “It must 
be remembered that sometimes despite their best efforts the treatment of a doctor fails. For instance, sometimes despite the best 
effort of a surgeon, the patient dies. That does not mean that the doctor or the surgeon must be held to be guilty of medical 
negligence, unless there is some strong evidence to suggest that he is.”

 Â When I treated the patient the line adopted by me was the best option thought by me. 

Para	24	Jacob	Mathew	Petitioner	v.	State	of	Punjab	&	Anr.	Respondent	2005	(3)	CPR	70	(SC): “…........ it is not enough 
to show that subsequent events show that the operation need never have been performed, if at the time the decision to operate 
was taken, it was reasonable, in the sense that a responsible body of medical opinion would have accepted it as proper.” 

 Â The respondent has come to the council with unclean hands: (i) Deliberate nondisclosure of relevant 
information (Suppresio Vary) and (ii) Deliberately resorting to falsehood to obtain a favorable order 
(Suggestio Falsi).

When litigant comes to the Court and deliberately does not disclose relevant information and resort to falsehood 
with	intentions	of	obtaining	fraudulently	an	order	favorable	to	him,	in	the	interest	of	justice,	equity	and	fair	play,	
the complaint should be dismissed with costs. 

S.P. Chengalvaraya Naidu (dead) by LRs Appellants v. Jagannath (dead) by LRs and Ors. AIR 1994 Supreme Court 
853 para 7. “The Court of law is meant for imparting justice between parties. One who comes to the court must come with 
clean hands. We are constrained to say that more often than not, process of the court is being abused. Property grabbers, tax 
evaders, bank loan dodgers and other unscrupulous persons from all walks of life find the court process a convenient lever to 
retain the illegal – gains indefinitely. We have no hesitation to say that a person whose case is based on falsehood, has no right 
to approach the court. He can be summarily thrown out at any stage of litigation”. 

Para 8: “A litigant, who approaches the court, is bound to produce all the documents executed by him which are relevant to 
the litigation if he withholds a vital document in order to gain advantage on the other side than he would be guilty of playing 
fraud on the court as well as on the opposite party” 

 Â The law does not require professionals to give guarantee and warranty with respect to the end results of 
their services. I never gave any assurance or a guarantee.

Para	19	 Jacob	Mathew	Petitioner	v.	 State	of	Punjab	&	Anr.	Respondent	2005	 (3)	CPR	70	 (SC): “He does not assure 
his client of the result. A lawyer does not tell his client that the client shall win the case in all circumstances. A physician 
would not assure the patient of full recovery in every case. A surgeon cannot and does not guarantee that the result of surgery 
would invariably be beneficial, much less to the extent of 100% for the person operated on. The only assurance which such 
a professional can give or can be understood to have given by implication is that he is possessed of the requisite skill in that 
branch of profession which he is practicing and while undertaking the performance of the task entrusted to him he would be 
exercising his skill with reasonable competence. This is what the entire person approaching the professional can expect.”
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 Â No medical treatment is risk free. 

Para 17 of Surendra Kumar Kumawat & Another Complainants vs. Dr. (Smt.) Sunil Jain & Ors. Opp. Parties, 
Rajasthan State Consumer Disputes Redressal Commission, Jaipur. Complaint Case No. 53 of 1991 decided on 
19.08.1993) mentions” In Hatcher Vs. Black [(1954) Times, 2nd July], Lord Denning explained the law on the subject 
of	negligence	against	doctors	and	hospitals	 in	the	following	words: “Before I consider the individual facts, I ought to 
explain to you the law on this matter of negligence against doctors and hospitals. Mr. Marvan Evertt sought to liken the case 
against a hospital to a motor car accident or to an accident in a factory. That is the wrong approach. In the case of accident on 
the road, there ought not to be any accident if everyone used proper care; and the same applies in a factory; but in a hospital 
when a person who is ill goes in for treatment, there is always some risk, no matter what care is used. 

Every surgical operation involves risks. It would be wrong, and indeed bad law, to say that simply because a misadventure or 
mishap occurred, the hospital and the doctors are thereby liable. It would be disastrous to the community if it were so. 

It would mean that a doctor examine a patient or a surgeon operating at a table instead of getting on with his work, would be 
forever looking over shoulder to see if someone was coming up with a dagger; for an action for negligence against a doctor is 
for him like unto a dagger. 

His professional reputation is as clear to him as his body, perhaps more so, and an action for negligence can wound his 
reputation as severely as a dagger can his body. 

You must not, therefore, find him negligent simply because something happens to go wrong; if for instance, one of the risk 
inherent in an operation actually takes place or some complications ensues which lessons or takes away the benefits that were 
hoped for, or if in a matter of opinion he makes an error of judgment. You should only find him guilty of negligence when he 
falls short of the standard of a reasonably skilful medical man, in short, when he is deserving of censure–for negligence in a  
medical man is deserving of censure.”

finaL points

For the above mentioned reasons, I submit
 Â The impugned order is ex-facie bad in law and not maintainable in law as well as on facts.
 Â The impugned order is based on assumptions, presumptions and inferences, which could not have been drawn 

on the basis of material on record.
 Â That	the	Hon’ble	Council	has	passed	the	impugned	order	without	considering	the	judgments	holding	the	field	

in respect of the law in this regard and hence ought to be set aside.
 Â The impugned order has been passed totally ignoring the pleadings and submissions of the Appellant and also 
totally	neglecting	 the	 submission	of	 the	Appellant.	The	order	 therefore	 suffers	 from	nonapplication	of	mind	
and ought to be set aside.

 Â That the impugned order is totally inconsistent with the provisions of law and facts and circumstances and 
documents in respect of the case. The Appellant states that if the records are perused, it would be clear that 
the	finding	is	totally	perverse	and	hence	the	order	impugned	in	this	appeal	ought	to	be	quashed	and	set	aside.

 Â That the Hon’ble Council has acted with undue haste and has exercised its jurisdiction illegally and with 
material irregularities.

 Â That	the	Hon’ble	Council	has	totally	ignored	the	slew	of	judgments	having	a	direct	bearing	and	unqualifiedly	
applicable	to	the	facts	and	circumstances	of	the	matter.	

 Â The	Hon’ble	Council	has	thus	ignored	settled	law,	which	hold	the	field	in	the	matter.
 Â The decision of the Hon’ble Council impugned in this Appeal has resulted in substantial failure of justice.
 Â Inferences drawn and conclusions arrived at by the Council are wrong and improper, since they are not 

consistent with evidence on record.
 Â The	 observations	 and	 findings	 in	 the	 judgment	 of	 the	 Hon’ble	 Council	 are,	 to	 say	 the	 least,	 most	 startling	
display	evident	of	lack	of	judicial	mind,	judicious	approach	and	attitude.
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 Â Pleadings of the parties and contentions raised therein stand misread and misconstrued by the Hon’ble Council.
 Â Issues	in	lis	between	the	parties	and	findings	recorded	thereon	by	the	Hon’ble	Council	are	wrong	and	improper.

I	 wish	 to	 quote	 Para	 32	 of	 the	 Hon’ble	 Supreme	 Court	 in	 Jacob	 Mathew	 Petitioner	 v.	 State	 of	 Punjab	 &	Anr.	
Respondent	2005	(3)	CPR	70	(SC)	wherein	the	Apex	Court	states:	“The subject of negligence in the context of medical 
profession necessarily calls for treatment with a difference. Several relevant considerations in this regard are found mentioned 
by Alan Merry and Alexander McCall Smith in their work “Errors, Medicine and the Law” (Cambridge University Press, 
2001). There is a marked tendency to look for a human factor to blame for an untoward event – a tendency which is closely 
linked with the desire to punish. Things have gone wrong and, therefore, somebody must be found to answer for it. To draw a 
distinction between the blameworthy and the blameless, the notion of mens rea has to be elaborately understood. An empirical 
study would reveal that the background to a mishap is frequently far more complex than may generally be assumed. It can 
be demonstrated that actual blame for the outcome has to be attributed with great caution. For a medical accident or failure, 
the responsibility may lie with the medical practitioner and equally it may not. The inadequacies of the system, the specific 
circumstances of the case, the nature of human psychology itself and sheer chance may have combined to produce a result in 
which the doctor’s contribution is either relatively or completely blameless. Human body and its working is nothing less than 
a highly complex machine. Coupled with the complexities of medical science, the scope for misimpressions, misgivings and 
misplaced allegations against the operator i.e. the doctor, cannot be ruled out. One may have notions of best or ideal practice 
which are different from the reality of how medical practice is carried on or how in real life the doctor functions. The factors of 
pressing need and limited resources cannot be ruled out from consideration. Dealing with a case of medical negligence needs 
a deeper understanding of the practical side of medicine.” 

■ ■ ■ ■
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Outpatient Diagnosis of Acute Chest Pain in Adults
John r. mcconAghy, rupAl s. oZA 

abstract 

Approximately	1	percent	of	primary	care	office	visits	are	for	chest	pain,	and	1.5	percent	of	 these	patients	will	have	unstable	
angina or acute myocardial infarction. The initial goal in patients presenting with chest pain is to determine if the patient needs 
to be referred for further testing to rule in or out acute coronary syndrome and myocardial infarction. The physician should 
consider patient characteristics and risk factors to help determine initial risk. Twelve-lead electrocardiography is typically the 
test	of	choice	when	looking	for	ST	segment	changes,	new-onset	left	bundle	branch	block,	presence	of	Q	waves,	and	new-onset	
T wave inversions. For persons in whom the suspicion for ischemia is lower, other diagnoses to consider include chest wall 
pain/costochondritis	 (localized	pain	 reproducible	by	palpation),	gastroesophageal	 reflux	disease	 (burning	 retrosternal	pain,	
acid	regurgitation,	and	a	sour	or	bitter	taste	in	the	mouth),	and	panic	disorder/anxiety	state.	Other	less	common	but	important	
diagnostic considerations include pneumonia (fever, egophony, and dullness to percussion), heart failure, pulmonary embolism 
(consider using the Wells criteria), acute pericarditis, and acute thoracic aortic dissection (acute chest or back pain with a pulse 
differential	in	the	upper	extremities).	Persons	with	a	higher	likelihood	of	acute	coronary	syndrome	should	be	referred	to	the	
emergency department or hospital.

keywords: Chest pain, unstable angina acute, myocardial infarction, twelve-lead electrocardiography, acute coronary 
syndrome

Approximately 1 percent of all ambulatory 
visits	 in	 the	primary	care	setting	are	 for	chest	
pain.1 Cardiac disease is the leading cause 

of death in the United States, yet only 1.5 percent of 
patients	presenting	to	a	primary	care	office	with	chest	
pain will have unstable angina or an acute myocardial 
infarction (MI).2 The most common causes of chest 
pain in the primary care population include chest wall 
pain	(20	percent);	reflux	esophagitis	(13	percent);	and	
costochondritis (13 percent),2 although in practice, 
costochondritis	is	often	included	in	the	chest	wall	pain	
category. Other considerations include pulmonary  
(e.g., pneumonia, pulmonary embolism), 
gastrointestinal	 (e.g.,	 gastroesophageal	 reflux	 disease	
[GERD]), and psychological (e.g., anxiety, panic 
disorder) etiologies, and cardiovascular disorders (e.g., 
acute congestive heart failure, acute thoracic aortic 
dissection).	 Table	 1	 lists	 the	 differential	 diagnosis	 of	
chest pain.3-15

initiaL evaLuation

Algorithmic approaches to the diagnosis and workup 
of the patient presenting with chest pain in the 
office	 setting	 have	 not	 been	 specifically	 studied.	
Differentiating	 ischemic	 from	 nonischemic	 causes	
often	 is	 difficult,	 and	 patients	 with	 chest	 pain	 with	
an	 ischemic	 etiology	 often	 appear	 well.	 As	 such,	 the	
initial diagnostic approach should always consider a 
cardiac etiology for the chest pain, unless other causes 
are apparent.16

The	first	decision	point	for	most	physicians	is	whether	
or not the chest pain is caused by coronary ischemia.16 

Acute coronary syndrome (ACS) is a constellation 
of	 clinical	 findings	 that	 suggests	 acute	 myocardial	
ischemia encompassing unstable angina and acute MI. 
Angina has been described as deep, poorly localized 
chest or arm discomfort (pain or pressure) that is 
reproducibly associated with physical exertion or 
emotional stress and is relieved promptly with rest or 
sublingual nitroglycerin.17	 Unstable	 angina	 is	 defined	
as angina at rest, new-onset angina, or angina that has 
become more severe or longer in duration.18 Acute MI is 
defined	as	ST	segment	changes	(elevation	or	depression)	
on electrocardiography (ECG) and positive laboratory 
markers of myocardial necrosis (e.g., troponin I).17  
In	office	and	ambulatory	settings,	the	clinical	impression	
is, in most cases, shaped by the presenting symptoms, 
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physical examination, and initial ECG, combined with 
the patient’s risk of ACS.16,19

The initial goal is to determine if the patient needs 
to be referred for further testing (e.g., troponin I or 
stress testing, coronary angiography) to rule in or out a 
potentially catastrophic ACS and acute MI. One recent 
meta-analysis concluded that the history and physical 
examination were mostly not helpful in diagnosing 
ACS or acute MI in patients presenting with chest pain, 
especially	in	a	low	prevalence	setting.20

Although individual characteristics may not rule in or 
out a diagnosis, a combination of signs and symptoms 
may increase diagnostic accuracy.21 Characteristics 

traditionally associated with increased likelihood of 
acute MI include male sex plus age older than 60 years; 
diaphoresis; pain that radiates to the shoulder, neck, 
arm, or jaw; and a history of angina or acute MI.22 

Predictability	may	be	influenced	by	patient	description	
of	 their	 symptoms.	Patients	 often	do	not	use	 the	 term	
pain	 to	 describe	 their	 symptoms,	 but	 frequently	 use	
other	 terms	 like	 discomfort,	 tightness,	 squeezing,	 or	
indigestion.16

Other clinical features that increase the likelihood 
of MI in patients with acute chest pain include pain 
that radiates to both arms (positive likelihood ratio  
[LR+] = 7.1), a third heart sound on auscultation 

Table 1. Differential Diagnosis of Chest Pain
Diagnosis Clinical findings lR+ lR–
Acute myocardial 
infarction3

Chest pain radiates to both arms
Third heart sound on auscultation
Hypotension

7.1
3.2
3.1

0.67
0.88
0.96

Chest wall pain4 At least two of the following findings: localized muscle tension; stinging pain; 
pain reproducible by palpation; absence of cough

3.0 0.47

Gastroesophageal reflux 
disease5,6

Burning retrosternal pain, acid regurgitation, sour or bitter taste in the mouth; 
one-week trial of high-dose proton pump inhibitor relieves symptoms

3.1 0.30

Panic disorder/anxiety 
state7

Single question: In the past four weeks, have you had an anxiety attack (suddenly 
feeling fear or panic)?

4.2 0.09

Pericarditis8,9 Clinical triad of pleuritic chest pain (increases with inspiration or when reclining, and 
is lessened by leaning forward), pericardial friction rub, and electrocardiographic 
changes (diffuse ST segment elevation and PR interval depression without  
T wave inversion)

NA NA

Pneumonia10,11 Egophony 8.6 0.96
Dullness to percussion 4.3 0.79
Fever 2.1 0.71
Clinical impression 2.0 0.24

Heart failure12 Pulmonary edema on chest radiography 11.0 0.48
Clinical impression/judgment 9.9 0.65
History of heart failure 5.8 0.45
History of acute myocardial infarction 3.1 0.69

Pulmonary embolism13,14 High pretest probability based on Wells criteria 6.8 1.8
Moderate pretest probability based on Wells criteria 1.3* 0.7
Low pretest probability based on Wells criteria 0.1 7.6

Acute thoracic aortic 
dissection15

Acute chest or back pain and a pulse differential in the upper extremities 5.3 NA

Note: The higher the LR is above 1, the better it rules in disease (greater than 10 is considered good). Conversely, the lower the LR is below 1, the 
better it rules out disease (less than 0.1 is considered good).

LR+ = Positive likelihood ratio; LR– = Negative likelihood ratio; NA = Not available.

*Does not change posttest probability.

Information from references 3 through 15.
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(LR+ = 3.2), and hypotension (LR+ = 3.1). Clinical 
features that decrease the likelihood of acute  
MI include pleuritic chest pain (negative likelihood 
ratio [LR–] = 0.2), sharp or stabbing chest pain  
(LR– = 0.3), and chest pain reproduced by palpation 
(LR– = 0.2 to 0.4).3

The presence or absence of comorbidities, such as 
diabetes mellitus, tobacco use, hyperlipidemia, or 
hypertension, as cardiac risk factors weakly predict 
ACS in patients older than 40 years (LR+ = 2.1 in persons 
40 to 65 years of age; LR+ = 1.1 in patients older than 65 
years)23; however, evaluating for presence or absence 
of comorbidities is still an important component of the 
initial assessment.

One recently developed and validated clinical decision 
rule	 (Table	 2)	 outlines	 five	 items	 that	 best	 predict	
coronary	 artery	 disease	 as	 the	 cause	 of	 chest	 pain:	 
age/sex	 (55	years	or	older	 in	men	or	65	years	or	older	
in women); known coronary artery disease, occlusive 
vascular disease, or cerebrovascular disease; pain 
that is worse during exercise; pain not reproducible 
by palpation; and patient assumption that the pain 
is of cardiac origin.24 Among those with none or one 
of these clinical factors, only 1 percent had coronary 
artery disease, whereas 63 percent of the patients 
with	 four	 or	 five	 of	 the	 factors	 had	 coronary	 artery	
disease. The study results suggest that patients with 
chest	 pain	 and	 four	 or	 five	 of	 these	 factors	 require	
urgent workup. Physicians should consider applying a 

validated clinical decision rule to predict heart disease 
as a cause of chest pain.24

Twelve-lead ECG is typically the test of choice in 
the initial evaluation of patients with chest pain.19  
ST segment changes (elevation or depression), new-
onset	 left	 bundle	 branch	 block,	 presence	 of	 Q	waves,	
and new-onset T wave inversion increase the likelihood 
of ACS or acute MI.3,25 Concern based on the clinical 
impression (history, physical examination, risk factors, 
and	 12-lead	 ECG)	 often	will	 influence	 the	 physician’s	
decision regarding whether to refer the patient to a 
higher level of care (emergency department or hospital) 
for further workup and treatment, or to look for other 
possible diagnoses for the chest pain.16,19

other diagnostic considerations

If the initial evaluation indicates that a cardiac cause of 
ACS is less likely, other noncardiac causes of chest pain 
should be considered. Understanding that there are 
common	 conditions	 that	 often	 occur,	 with	 the	 clinical	
impression, will help lead to a correct diagnosis.

chest wall pain

One	 prospective	 cohort	 study	 identified	 four	 clinical	
factors	that	predict	a	final	diagnosis	of	chest	wall	pain	
in	 patients	 presenting	 to	 the	 primary	 care	 office	with	
chest	 pain:	 localized	 muscle	 tension,	 stinging	 pain,	
pain reproducible by palpation, and the absence of 
a	 cough.	 Having	 at	 least	 two	 of	 these	 findings	 had	 a	 
77 percent positive predictive value for chest wall pain, 
and having none or one had an 82 percent negative 
predictive value.4

costochondritis

Often	 considered	 a	 subset	 of	 chest	 wall	 pain,	
costochondritis is a self-limited condition characterized 
by	pain	 reproducible	 by	palpation	 in	 the	parasternal/
costochondral joints. It is sometimes called Tietze 
syndrome, which is distinguished from costochondritis 
by	 the	 presence	 of	 swelling	 over	 the	 affected	 joints.26 

Costochondritis is a clinical diagnosis and does not 
require	 specific	 diagnostic	 testing	 in	 the	 absence	 of	
concomitant cardiopulmonary symptoms or risk 
factors.27 

gerd

Classic symptoms of GERD include a burning 
retrosternal	pain,	acid	regurgitation,	and	a	sour	or	bitter	
taste in the mouth.5 No useful physical examination 
maneuvers exist to assist in establishing the diagnosis, 

Table 2. Validated Clinical Decision Rule to Predict 
CAD as a Cause of Chest Pain
Component Points
Age/sex: men 55 years or older, women 
65 years or older

1

Known vascular disease (CAD, occlusive 
vascular disease, cerebrovascular 
disease)

1

Pain worse with exercise 1
Pain not elicited with palpation 1
Patient assumes pain is of cardiac origin 1
likelihood of CAD as Cause of Chest Pain
Score Positive 

likelihood ratio
Negative 

likelihood ratio
0 to 1 point 1.09 0.00
2 to 3 points 1.83 0.03
4 to 5 points 4.52 0.16

CAD = Coronary artery disease.
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and there is no standard test to rule it in or out. 
However, a one-week trial of a high-dose proton pump 
inhibitor	 is	modestly	 sensitive	 and	 specific	 for	GERD,	
with modest LRs (LR+ = 3.1; LR– = 0.3).6

panic disorder and anxiety state

Panic disorder and anxiety state are common. One in 
four	 persons	with	 a	 panic	 attack	will	 have	 chest	 pain	
and shortness of breath.28 Yet, concomitant panic 
disorder	 and	 chest	 pain	 are	 often	 not	 recognized,	
leading to more testing, follow-up, and higher costs of 
care.28,29 Panic may cause chest pain and vice versa.28 
Several	 validated	 brief	 questionnaires	 are	 used	 to	
diagnose	panic	disorder	and	anxiety	state.	One	question	 
(In the past four weeks, have you had an anxiety 
attack	 [suddenly	 feeling	 fear	 or	 panic]?)	 is	 sensitive	 
(93	 percent)	 and	 modestly	 specific	 (78	 percent)	 in	
detecting panic disorder (LR+ = 4.2; LR– = 0.09).7

Less common, but important, diagnostic 
considerations

pericarditis

Pericarditis is the clinical triad of pleuritic chest pain, 
pericardial	 friction	 rub,	 and	 diffuse	 electrocardio-
graphic ST-T wave changes.8 ECG usually demonstrates 
diffuse	ST	segment	elevation	and	PR	interval	depression	
without T wave inversion. Acute pericarditis should 
be considered in patients presenting with new-onset 
chest pain that increases with inspiration or when 
reclining, and is lessened by leaning forward.9

pneumonia

Community-acquired	 pneumonia	 is	 a	 cause	 of	 chest	
pain and respiratory symptoms in the outpatient 
setting.	 Common	 symptoms	 include	 fever,	 chills,	
productive cough, and pleuritic chest pain.30 Fever, 
egophony heard during auscultation of the lungs, 
and dullness to percussion of the posterior thorax 
are suggestive of pneumonia.10 Clinical impression 
is modestly useful for ruling in or out pneumonia  
(LR+ = 2.0; LR– = 0.24).10 The test of choice for diagnosing 
pneumonia is chest radiography,11 although it has been 
more recently recommended that it be performed 
only if other diagnoses are being considered in the 
uncomplicated	outpatient	setting.31

heart failure

Most patients with heart failure present with 
dyspnea on exertion, although some will have chest 
pain.12 A history of heart failure or acute MI best 

predicts the presence of heart failure (LR+ = 5.8 and 
3.1, respectively).12	 Clinical	 impression/judgment	 is	
predictive of heart failure (LR+ = 9.9; LR– = 0.65), as is 
pulmonary edema on chest radiography (LR+ = 11.0).12

pulmonary embolism

Diagnosing	 pulmonary	 embolism	 in	 the	 office	 based	
on	signs	and	symptoms	is	difficult	because	of	its	highly	
variable presentation. Although dyspnea, tachycardia, 
and/or	 chest	 pain	 are	 present	 in	 97	 percent	 of	 those	
diagnosed with pulmonary embolism,32 there is no 
single	clinical	feature	that	effectively	rules	it	in	or	out.33 
The physician can estimate the patient’s likelihood of 
pulmonary embolism by using a validated clinical 
decision rule, such as the Wells criteria (Table 313,34), 
to determine if further testing should be performed 
(e.g., d-dimer assay, ventilation-perfusion scan, 
helical computed tomography of the pulmonary 
arteries).13,14,35

acute thoracic aortic dissection

Patients with acute thoracic aortic dissection may 
present with chest or back pain.36 History and physical 
examination are only modestly useful for ruling in or 
out the condition; acute chest or back pain and a pulse 
differential	 in	 the	upper	extremities	modestly	 increase	
the likelihood of an acute thoracic aortic dissection 
(LR+ = 5.3).15

Table 3. Wells Clinical Prediction Rule for PE
Component Points
Clinical signs of DVT (asymmetric leg 
swelling, palpable calf pain)

3

Diagnosis of PE is more likely than an 
alternative diagnosis

3

Heart rate greater than 100 beats  
per minute

1.5

Previous diagnosis of DVT or PE 1.5
Bed rest immobilization or surgery 
within the past four weeks

1.5

Hemoptysis 1
Malignancy within the past six months 1
Probability of PE
Points Risk of PE Probability of PE (%)
0 to 1 point Low 1.3
2 to 6 points Moderate 16
Greater than 6 points High 41

DVT = Deep venous thrombosis; PE = Pulmonary embolism.
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Practice Guidelines

aha reLeases statement on sexuaL activity 
and cardiovascuLar disease

Decreased sexual activity and sexual dysfunction are 
common in patients with cardiovascular disease (CVD), 
and can lead to anxiety and depression. The American 
Heart	 Association	 (AHA)	 has	 published	 a	 scientific	
statement synthesizing data relevant to sexual activity 
and heart disease to provide recommendations and to 
foster communication between physicians and patients 
about sexual activity.

general recommendations

Patients with stable CVD who have no or minimal 
symptoms during routine activities, and who are 
found on clinical examination to be at low risk of 
cardiovascular complications, can safely engage in 
sexual activity. In patients who are at greater risk or in 
whom risk is unknown, exercise stress testing should 
be performed. If these patients can exercise at 3 to 5 
metabolic	equivalents	or	more	without	angina,	excessive	
dyspnea, ischemic ST-segment changes, cyanosis, 
hypotension, or arrhythmia, they can be advised that 
sexual activity is reasonable. Cardiac rehabilitation 
and regular exercise can be useful to reduce the 
risk of cardiovascular complications. Patients with 
unstable, decompensated, or severe symptomatic CVD, 
and those who experience cardiovascular symptoms 
precipitated by sex, should defer sexual activity until 
their condition is stabilized and optimally managed. 
Women with CVD should be counseled about the 
safety and advisability of contraceptive methods and 
pregnancy, when appropriate.

disease-specific recommendations

coronary artery disease

Sexual activity is reasonable in patients with 
coronary artery disease if they meet one or more of 
the	 following	 criteria:	 no	 or	 mild	 angina;	 no	 cardiac	
symptoms during mild to moderate physical activity 
at	 least	 one	 week	 after	 uncomplicated	 myocardial	
infarction; uncomplicated vascular access site several 

days	 after	 percutaneous	 coronary	 intervention	 for	
complete coronary revascularization; or a well-healed 
sternotomy	six	 to	eight	weeks	after	 standard	coronary	
artery	bypass	graft	surgery	or	noncoronary	open	heart	
surgery. Exercise stress testing can be considered to 
assess the extent and severity of residual ischemia in 
patients with incomplete coronary revascularization. 
Sexual activity should be deferred in patients with 
unstable or refractory angina until their condition is 
stabilized and optimally managed.

heart failure

Sexual activity is reasonable in patients with 
compensated or mild heart failure. It is not advised for 
patients with decompensated or advanced heart failure 
until the condition is stabilized and optimally managed.

valvular heart disease

Sexual activity is reasonable in patients with mild 
or moderate valvular heart disease and no or mild 
symptoms, and in those with normally functioning 
prosthetic valves, successfully repaired valves, and 
successful transcatheter valve interventions. Sexual 
activity is not advised for patients with severe or 
significantly	 symptomatic	 valvular	 disease	 until	 the	
condition is stabilized and optimally managed.

arrhythmias

Sexual activity is reasonable in patients with arrhythmias 
if	 they	 meet	 one	 or	 more	 of	 the	 following	 criteria:	 a	
well-controlled ventricular rate in patients with atrial 
fibrillation	or	atrial	flutter;	a	history	of	atrioventricular	
nodal reentry tachycardia, atrioventricular reentry 
tachycardia, or atrial tachycardia with controlled 
arrhythmias; implantation of a pacemaker or an 
internal	 cardioverter-defibrillator	 (ICD)	 for	 primary	
prevention; or use of an ICD for secondary prevention 
in a patient who can tolerate moderate exercise without 
experiencing	ventricular	tachycardia	or	fibrillation,	and	
who	 does	 not	 receive	 frequent	 multiple	 appropriate	
shocks. Sexual activity should be deferred in patients 
with	atrial	fibrillation	and	a	poorly	controlled	ventricular	
rate, uncontrolled or symptomatic supraventricular 
arrhythmias, and spontaneous or exercise-induced 
ventricular tachycardia until the condition is optimally 
managed. Patients with an ICD who have received Source: Adapted from Am Fam Physician. 2012;86(11):1074-1076.
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multiple shocks also should defer sexual activity until 
the arrhythmia is stabilized and optimally managed.

congenital heart disease

Sexual activity is reasonable in most patients 
with congenital heart disease who do not have 
decompensated or advanced heart failure, severe 
or	 significantly	 symptomatic	 valvular	 disease,	 or	
uncontrolled arrhythmias.

hypertrophic cardiomyopathy

Sexual activity is reasonable in most patients with 
hypertrophic cardiomyopathy. It should be deferred in 
patients with severe symptoms until the condition is 
stabilized.

cardiovascular drugs and sexual function

Several classes of cardiovascular drugs, including beta 
blockers and diuretics, are thought to cause erectile 
dysfunction. However, recent studies have not shown 
a clear relationship between this condition and many 
contemporary cardiovascular drugs. Cardiovascular 
drugs that can improve symptoms and survival should 
not be withheld because of concerns about their 
potential	 effect	 on	 sexual	 function.	 If	 a	patient	who	 is	
being treated with a cardiovascular drug reports sexual 
dysfunction,	efforts	should	be	made	to	assess	whether	
the dysfunction is more likely related to underlying 
vascular or cardiac disease or psychological factors.

pharmacotherapy for sexual dysfunction

phosphodiesterase-5 inhibitors

Phosphodiesterase-5 inhibitors are useful in the 
treatment of erectile dysfunction in patients with 
stable CVD. However, they should not be used in 
patients receiving nitrate therapy, and nitrates should 
not	 be	 administered	 within	 24	 hours	 of	 sildenafil	 or	
vardenafil,	 or	 within	 48	 hours	 of	 tadalafil.	 The	 safety	
of these drugs in patients with acute aortic stenosis or 
hypertrophic cardiomyopathy is not known. 

estrogen

Vaginal dryness and pain with sexual intercourse 
are common in postmenopausal women. Vaginal 
administration of estrogen can relieve symptoms of 
vaginal atrophy, and topical estrogen preparations 
can also be used on the vulva to treat insertional pain. 
Concerns have been raised that combined estrogen 
and progesterone therapy may increase cardiovascular 
risk in women, but trials of estrogen therapy alone did 
not show any increased risk. Furthermore, systemic 
absorption of estrogen with vaginal administration is 
minimal, so topical estrogen therapy is unlikely to pose 
any cardiac risk in women with CVD.

herbal medications

Numerous herbal medications are advertised for the 
treatment of sexual dysfunction. Some of these may 
contain drugs such as phosphodiesterase-5 inhibitors 
(or chemically similar substances), yohimbine, 
or l-arginine. These substances can interact with 
cardiovascular medications, have vasoactive or 
sympathomimetic properties, can elevate or reduce 
blood pressure or have been associated with adverse 
outcomes in patients with coronary artery disease. It 
may be reasonable to caution patients with CVD about 
the	potential	 for	adverse	effects	with	 the	use	of	herbal	
medications with unknown ingredients that are taken 
for the treatment of sexual dysfunction.

psychological issues and patient counseling

Changes	 in	 sexual	 activity	 after	 a	 cardiac	 event	 may	
impair	 a	 patient’s	 quality	 of	 life,	 negatively	 affect	
psychological health, and strain marital or other 
intimate relationships. The resulting anxiety and 
depression may be an important contributing cause 
of sexual dysfunction, including decreased libido, 
difficulty	with	 arousal	 and	 orgasm,	 and	 dyspareunia.	
Physicians should assess patients with CVD for anxiety 
and depression, and refer patients and their partners 
for sexual counseling, if necessary. 

■ ■ ■ ■
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Photo Quiz

Source: Adapted from Am Fam Physician. 2012;86(9):843-844.

Figure 1.

Figure 2.

miLky white eLbow 

A 61-year-old man presented with a white pouch 
on his elbow. His elbow had been red, tender, and 
swollen for seven days before the pouch developed. 
He had no other symptoms and was afebrile, although 
he felt hot to the touch at the start of symptoms. He 
had no recent trauma to the joint. The patient had a 
history	 of	 gout,	 with	 the	 most	 recent	 attack	 several	
years prior.

Physical	 examination	 revealed	 fluid	 collection	 on	
the posterior aspect of the right elbow. The area was  
2.5 × 5 cm in size and had a creamy white discharge 
(Figures 1 and 2). The surrounding area was 
erythematous, nontender, and warm to palpation. The 
patient had full range of motion. A wound culture 
showed no growth. His uric acid level was 8.3 mg 
per dL (494 μmol per L; normal = 3.7 to 8.6 mg per dL 
[220 to 512 μmol per L]).

Question

Based on the patient’s history and physical examination 
findings,	which	one	of	the	following	is	the	most	 likely	
diagnosis?

A. Cellulitis.

B. Crystal-induced olecranon bursitis.

C. Septic olecranon bursitis.

D. Traumatic olecranon bursitis.

SEE THE FOllOWING PAGE FOR DISCuSSION.
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Summary Table
Condition Characteristics Test results
Cellulitis Fever; erythema, swelling, warmth in affected 

area; no bursal fluid; possible history of trauma or 
skin abrasion/wound

Elevated serum WBC count, no bursal fluid

Crystal-induced 
olecranon bursitis

Usually afebrile; effusion, warmth, erythema, 
possibly mild tenderness in affected area; history 
of gout, possibly trauma

WBC < 1,000 per mm3 (1 × 109 per L) with a 
predominance of monocytes; bursal fluid glucose level 
70 to 80 percent of serum level; negative Gram stain and 
culture results; negatively birefringent, needle-shaped 
monosodium urate crystals can be visualized on polarized 
light microscopy

Septic olecranon 
bursitis

Fever; warmth, erythema, severe pain in affected 
area; history of trauma or skin abrasion/wound

WBC > 10,000 per mm3 (10 × 109 per L) with a 
predominance of neutrophils, bursal fluid glucose level  
< 50 percent of serum level, positive Gram stain and 
culture results

Traumatic 
olecranon bursitis

History of trauma or skin abrasion/wound; history 
of repetitive pressure over the elbow

Negative Gram stain and culture results

WBC = White blood cell.

discussion

The	 answer	 is	 B:	 crystal-induced	 olecranon	 bursitis.	
Olecranon	 bursitis	 is	 the	 most	 common	 superficial	
bursitis	and	can	be	caused	by	 inflammation,	 infection,	
or trauma.1 It presents as a unilateral swelling over the 
proximal	 olecranon	 and	 most	 commonly	 affects	 men	
between 30 and 60 years of age.2 Approximately two-
thirds of olecranon bursitis cases are noninfectious.3

Crystal-induced bursitis usually occurs in patients with 
a history of gout, although a history of trauma is also 
possible. The presence of gouty tophi increases the risk 
of developing olecranon bursitis. Physical examination 
reveals	effusion,	warmth,	and	erythema.	There	may	be	
mild	 tenderness	 to	 the	 affected	 area,	 and	 the	 patient	
may	have	a	low-grade	fever.	The	bursal	fluid	can	vary	
from straw-colored to bloody.4 Negatively birefringent, 
needle-shaped monosodium urate crystals can be 
visualized on polarized light microscopy. Treatment 
can include ice, compressive dressings, nonsteroidal 
anti-inflammatory	drugs,	and	oral	colchicine.

Cellulitis of the elbow is an infection of the skin 
through an abrasion or other break in the skin. The area 
will be erythematous, swollen, and warm to the touch. 
Patients may have a fever. Cellulitis is most commonly 
associated with Staphylococcus aureus or Streptococcus. 
Cellulitis of the elbow can progress to septic olecranon 
bursitis. 

In septic olecranon bursitis, infection through breaks in 
the skin causes microorganisms to seed in the bursal 
sac,	 resulting	 in	 inflammation.2 The most common 
associated organism is S. aureus.3 Septic olecranon 
bursitis is more likely in patients with impaired 
immunity (e.g., those with diabetes mellitus, alcohol 
abuse, renal impairment, or malignancy).2 Patients 
usually	 present	 with	 fever,	 and	 the	 affected	 area	 is	
warm, erythematous, and tender. The tenderness is 
more pronounced with septic olecranon bursitis than 
with aseptic olecranon bursitis.3

Trauma can result in septic or aseptic bursitis. Even 
minor events, such as leaning on the elbow or 
repetitive motions, may result in traumatic bursitis,4 
which	is	sometimes	called	“barfly	elbow”	or	“student’s	
elbow.” Contusions or abrasions to the elbow can cause 
swelling of the bursa.
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ANESTHESIOLOGY

Management of a Very Old (105 Years) Patient for 
Hemiarthroplasty: A Case Report 
NAvEEN CHANdru*, S PArTHASArATHY**, A umESHkumAr†, N krISNAvENI‡

As life expectancy is on the increase nowadays, 
more number of elderly patients report for 
surgical procedures and anesthetic exposure. 

Geriatric anesthesia presents a challenge with 
technical, physical and physiological problems. The 
comorbid illness associated with such extreme age 
should be controlled.1 We wish to present a case of 
hemiarthroplasty under intrathecal anesthesia for a 
105-year-old lady.

Case Capsule

A 105-year-old female patient (55 kg approx.) with 
a history of fall presented with pain in right hip 
and inability to walk. Before fall, she was moving 
and doing her routine work. She was not a known 
case of any systemic illness like diabetes mellitus, 
hypertension or coronary heart disease. She was 
edentulous with a possible difficult airway access. 
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abstraCt

We report a very old geriatric case for hemiarthroplasty of the right hip. A 105-year-old patient with no obvious medical illness 
except senile emphysema reported to us for right hemiarthroplasty of the hip. An intrathecal low-dose bupivacaine with fentanyl 
was used. The anesthetic considerations are discussed. The case is presented for its extreme old age and the importance of 
living mobile whatever is the life span.

keywords: Hemiarthroplasty, intrathecal, old age, 105 years 

Her routine investigations including an echo heart 
was normal (Fig. 1). Her chest X-ray showed minimal 
emphysema. The preoperative oxygen saturation on 
room air was 94%. The premedication included 0.5 
mg of intravenous midazolam. Preloading was done 
with 700 ml of Ringer’s lactate and spinal anesthesia 
was administered with a combination of 1.5 ml of  
0.5% hyperbaric bupivacaine and 25 µg of preservative 
free fentanyl with a paramedian approach at L3-L4 
level. The administration of intrathecal anesthesia was 
done with the injured leg dependent and kept in the 
same position for a further five minutes. The sensory 
level was around T12. The monitoring included SpO2 
(oxygen saturation), ECG, noninvasive blood pressure  
[NIBP] monitoring) and urine output. The surgery was 
uneventful with a blood loss of around 150-200 ml and 
duration of 35 minutes. There was neither a respiratory 

Figure 1. The echocardiogram being performed on the 
105-year-old female patient.
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nor a cardiovascular problem during the operative 
time with the maintenance of oxygen saturation of 
more than 93% in room air and a nonrequirement 
of any vasopressors. The postoperative period was 
uneventful with postoperative analgesia maintained 
with intravenous paracetamol and intramuscular 
fentanyl. She was made to walk with a walker on the 
second postoperative day. Hence, we did not opt for 
any anticoagulants.

DisCussion

The presence of comorbid illness, decrease in the 
cardiopulmonary reserve may affect outcomes in 
extreme geriatric patients.2 In our case, the surgery 
was necessary due to associated pain and inability to 
walk. As our patient was mobile before the fall, the 
necessity for surgery takes importance. If not surgically 
intervened, the situation may proceed to uncontrollable 
bed sores and suffering to both the patients and the 
attendants. In our case, we struggled to get intravenous 
access in view of the absence of subcutaneous fat. 
The problem of positioning in this age group was 
confounded by the orthopedic problem. We managed 
to get the free cerebrospinal fluid (CSF) flowing with a 
paramedian approach as the ligaments were calcified.  
We preferred intrathecal anesthesia for its surety in 
endpoint as we may land up in undue problems in case 
of inadequate anesthesia. The associated hemodynamic 
imbalance was avoided with a lower dose of local 
anaesthetics, persistence after administration of the 
lateral position for a few more minutes and addition 
of narcotics. We did not encounter any intraoperative 
problem. Epidural anesthesia in graded doses3 has been 
successfully administered for a 120-year-old patient. 
As we have previously mentioned, we guaranteed 
anesthesia with free flow of CSF and administration of 
local anesthetics. We did not opt for general anesthesia 
in view of difficult airway, emphysematous chest and 
the decreased necessity of anticoagulants with regional 
techniques. It has been reported that side effects of 
centrineuraxial opioids were more with increasing 
age, but we did not encounter any perioperative 

desaturation, cognitive dysfunction, nausea or 
pruritus. This possibly may be due to our use of a 
lipophilic opioid, fentanyl. We did used only 1.5 ml of 
the local anesthetic to avoid its deleterious effects on 
cardiopulmonary systems with higher doses, which are 
exaggerated with increasing age. Even though there are 
innumerable literature4,5 for such patients in the age 
group of 70-90, we scarcely see any literature on such 
extremely old cases. The administration of regional 
anesthesia and early ambulation made us avoid the use 
of anticoagulants. 

ConClusion

We conclude that age should not curtail any anesthetic 
administration as walking with support is the necessary 
and primary endpoint. These problems should not 
come in the way of anesthetic and surgical intervention 
as a mobile patient will be more satisfied and there 
will be fewer problems, both social and medical for the 
attendants. Hence, we proceeded with the technique 
of intrathecal bupivacaine fentanyl mixture to get the 
desired effect with fewer problems. The absence of any 
comorbid illness in our case facilitated a successful 
outcome.
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cardiology

Coronary Artery Air Embolism
MoNiKa MaHESHWari*, aNaNd agarWal**

Coronary artery air embolization is a rare event, 
with overall incidence ranging from 0.2% 
to 0.8% during percutaneous interventions.1 

Catastrophic hemodynamic compromise can occur 
within seconds after introduction of air emboli within 
the coronary arteries and may resolve within a few 
minutes if prompt treatment is undertaken, as we did 
in our case.

CASE REPORT

A 35-year-old, diabetic and hypothyroid female with 
treadmill test (TMT) positive for inducible ischemia, 
was planned for coronary angiography. The right 
radial artery was cannulated with 5F tiger catheter. 
Engagement and initial injections of left coronary 
angiogram was uneventful showing a smooth, normal 
left anterior descending (LAD) and left circumflex 
arteries (LCX). However, while shooting subsequently 
RAO cranial view suddenly patient on table began 
to experience severe chest pain and ST segments in 
leads V1-V6 began to rise upto 3 mm in amplitude. 
Angiography demonstrated massive air embolism 
in both LAD and LCX arteries with no contrast flow 
beyond the mid-segments of both arteries (Fig. 1). 
The patient was soon hemodynamically unstable with 
hypotension and bradycardia. Immediately an attempt 
was made to suck out the air from the left coronary 
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AbSTRACT

Coronary artery air embolization is a rare event leading to catastrophic hemodynamic compromise within seconds after 
introduction of air emboli within the coronary arteries. The management of massive air embolism should be extremely quick so 
as to save life of the patient. We present a case of  a 35-year-old, diabetic and hypothyroid female who had massive air embolism 
in both LAD and LCX arteries during coronary angiography, which resolved within a few minutes with prompt treatment.

Keywords: Coronary artery air embolism, angiography, percutaneous interventions, hemodynamic compromise 

Figure 1. Massive with no contrast flow beyond the mid-
segments of both arteries.

Figure 2. Showing TIMI-3 flow and no residual air  
embolism.
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arteries via the guiding catheter. Cardiopulmonary 
resuscitation (CPR) was initiated with vigorous 
external cardiac massage. The patient was given 100% 
oxygen, intravenous (IV) atropine injections and was 
also put on IV dopamine. External cardiac massage 
and prompt aspiration was maintained for almost four 
minutes by which time the patient recovered both his 
heart rate and blood pressure with settled ST-segment 
on ECG monitor. After ascertaining that the patient 
was hemodynamically stable and had fully recovered 
her consciousness, left coronary angiogram was 
retaken, which showed TIMI-3 flow and no residual air  
emboli (Fig. 2).

DiSCuSSiOn

Air can be introduced in coronary vessels inadvertently 
by inadequate aspiration of the guiding catheters, 
rupture of balloon and leakage of air via a defective 
manifold system.2 The management of massive air 
embolism should be extremely quick so as to save life 
of the patient. Case reports have described mechanical 
methods in the treatment of an air embolus including 
disruption or dislodgement by the guidewire,3 forceful 
injection of saline1 to fragment the air embolus and 
allow dispersal distally. Such interventions may result 
in main vessel patency but have a potential to damage 
the distal microvasculature due to widespread, smaller 
embolizations. In contrast, aspiration aims at resolving 
the blockage by removing the air. Aspiration has been 
attempted with nondedicated devices such as over 
the wire (OTW) balloons4 or the angiography catheter 
itself.1 The lumen of such an OTW balloon system is 
just large enough to allow 0.014 inch wire passage and 
this may limit rapid aspiration. Use of the angiography 
catheter is limited by the ability to manipulate it 

deeply enough to affect the distal embolus and the 
risk of damage while attempting this. In contrast, 
the export aspiration catheter is a dedicated system 
for coronary artery aspiration.5 As such, it has the 
favorable qualities of being a monorail system that has 
the flexibility and slenderness to reach distal lesions 
down tortuous vessels Dudar et al6 reported a case 
of massive air embolism in which AngioJet catheter 
was utilized to aspirate coronary air embolus with 
successful restoration of coronary blood flow. Along 
with these mechanical efforts, supportive measures 
with 100% oxygen, opoid analgesia, external cardiac 
massage (CPR), DC cardioversion and if needed intra-
aortic balloon support are warranted for life saving. 
Treatment has to be rapid and prompt as we did in  
our case.
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new Way to block inflammation in Alzheimer’s, Atherosclerosis and Type 2 Diabetes

Researchers at NYU Langone Medical Center have discovered a mechanism that triggers chronic inflammation in 
Alzheimer’s, atherosclerosis and type 2 diabetes. The results, published in Nature Immunology, suggest a common 
biochemical thread to multiple diseases and point the way to a new class of therapies that could treat chronic 
inflammation in these noninfectious diseases without crippling the immune system. Alzheimer’s, atherosclerosis 
and type 2 diabetes – diseases associated with aging and inflammation – affect more than 100 million Americans.

(Source: Science Daily)
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COMMUNITY MEDICINE

A Study of Efficiency of MCH Services in Rural Area 
of Ludhiana District, Punjab
SANJAY GUPTA 

In any community, mothers and children constitute 
a priority group. In sheer numbers, they comprise 
approximately 71.14% of the population of the 

developing countries.1 In India, women of the child-
bearing age (15-44 years) constitute 22.2% and 
children under 15 years of age about 35.3% of the total 
population.1 Together, they constitute nearly 57.5% of 
the total population.1 Mothers and children not only 
constitute a large group, but they are also a ‘vulnerable’ 
or special-risk group. Whereas, 50% of all deaths in 
the developed world are occurring among people 
over 70, the same proportion of death are occurring 
among children during the first five years of life in the 
developing world. Global observations show that in 
developed regions maternal mortality ratio averages 
at 13 per 1,00,000 live births, in developing regions the 
figure is 440 for the same number of live births.1 Much 
of the sickness and deaths among mothers and children 

AbstrAct

This study was conducted in the four villages of the field practice area of the Rural Health Training Center with the objective to 
study the efficiency of maternal and child health (MCH) services in terms of quantitative indicators of MCH services. It was a 
cross-sectional study and the participants were the beneficiaries of MCH services. The methodology adopted was a supervision 
and observation of the routine services provided by the team of the field workers. The data collected was, analyzed in the 
Epi-Info software and presented in the form of tables and charts. The family planning coverage was found to be 57.7%, family 
size 5.4, 100% coverage of tetanus immunization of pregnant mothers, in 0-1 year age group Bacillus Calmette-Guerin (BCG) 
coverage was 94.0%, diphtheria, pertussis, tetanus type 3/oral polio vaccine type 3 (DPT-3/OPV-3) coverage was 56.7% and 
coverage of measles was 29.3%, in 0-5 year age group coverage was 96.4%, DPT-3/OPV-3 coverage was 88.1% and coverage 
of measles was 82.6%. The study concluded that there was a need of mobilization of both health personnel and community 
towards utilization of MCH services. 

Keywords: Efficiency, MCH services, immunization, family planning

is largely preventable. By improving the health of 
mothers and children, we contribute to the health of 
the general population. The content of maternal and 
child health (MCH) care will vary according to the 
demographic, social and economic patterns. It is now 
generally accepted that the MCH services should always 
be flexible and based on, and adapted to the local needs 
and resources of the community it serves; they should 
be molded to the local traditions, cultures and other 
environmental characteristics and cannot be modeled 
on patterns copied from other countries. The MCH 
services in India have been available since British era. 
After independence, the Government of India launched 
a program for the care of mother and children. With the 
passage of time several component have been added in 
the program for ware fruitful results and more and more 
community coverage and participation, with the change 
in the name of program occuring from time-to-time.2 
The performance of any program is judged by certain 
performance indicators related with it, results achieved 
and the patient satisfaction. Performance indicator 
may be of qualitative and quantitative type. Efficiency 
is a measure how well resources (money, manpower, 
material and time) are utilized to achieve a given goal. 
Effectiveness simply means whether the outcome of the 
activity/program are or not within the accepted norms 
as compared to the desired standard. The present study 
was an attempt to assess the performance of the MCH 
services in rural area of Ludhiana District in terms of 
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Table 1. Immunization Status of the Under Five Children
Age (Years) 0-1 1-2 0-5
Total 164 156 758
BCG 154 154 731
OPV-3/DPT-3 93 152 668
Measles 48 154 626

Table 2. Nutritional Status of the Under Five Children
Age 0-1 1-2 2-3 3-4 4-5 0-5
Total 164 156 155 150 133 758
Weighed 121 104 115 73 45 458
RTH 115 80 83 43 32 353
1° 5 20 26 24 10 85
2° 0 4 6 5 0 15
3° 1 0 0 1 3 5

certain quantitative indicators of the program and also 
those, which were not in the program.

MAtErIAL AND MEtHODs

The study was conducted in the field practice area of 
rural health training center of Dept. of Community 
Medicine, Christian Medical College, Ludhiana, Punjab. 
The center caters, the MCH services of four villages 
Lalton Kalan, Lalton Khurd, Daad and Dolon serving 
a population of 10,000. The present study was based 
on the report of routine activities of one calendar year. 
All the houses in this area are registered in RHTC and 
have a code that is marked on the door of the every 
house by paint (for example S-32). A team consisting 
of female health workers, medical interns, nursing 
interns and nursing students visit the area on bicycles, 
covering around 30-35 houses daily. A folder in 
addition contained four more cards had been used as a 
tool. The folder has information as family composition, 
education, occupation, income and other information 
regarding family and family members. The cards are 
for antenatal mothers, children, eligible couple and 
individual family members. The methodology used 
was that every member of the team according to his 
knowledge and skills provided services for example 
measurement of weight of children and pregnant 
mother, health education, distribution of iron, folic 
acid, calcium tablets, etc. Once a week the center 
supervisor visited the area and saw the priority cases 
such as malnourished children, antenatal mothers, 
postnatal mothers. A regular outreach immunization 
session had been organized in the villages apart from 

the routine activities. All information was entered  
into the folder and cards in the field and in the center 
the information had been entered into the computer in  
Epi-Info software by the health workers. The data has 
been analyzed and presented in the department at 
regular interval. 

rEsULts AND DIscUssION 

The total population of the four villages was found to be 
10,000; the total number of families 1,863; indicating an 
average family size of 5.4. The total number of eligible 
couples were found to be 1,663 with family planning 
coverage of 57.7% (943). Out of these, in majority of 
the eligible couples female partner had tubectomy 461 
(48.9%) in comparison to only 11 (1.1%) vasectomies 
indicating poor participation of males in adopting 
permanent methods of family planning. One hundred 
thirty-three (14.1%) couples were using intrauterine 
contraceptive devices (IUCDs), 285 (30.2%) condoms,  
52 (5.5%) oral pills and one couple was using depot 
medroxyprogesterone acetate (DMPA). The birth rate 
of the community was found to be 14.5 i.e., much less 
than of national average indicating a effective family 
planning coverage. The infant mortality rate was found 
to be 41.4 i.e., higher than the national average and 
much far away of the national target of < 30.1 The sex 
ratio at birth was found to be 1,042 i.e., much more 
than national average (933) indicating awareness and 
the social justice with the female child. There was 100% 
coverage of tetanus immunization of antenatal mothers 
and all the mothers were using antenatal services 
provided by the field team, indicating a good coverage 
and good community participation. The total deliveries 
were 179, out of these 107 (59.8%) were institutional 
deliveries, 72 were home deliveries, 64 home deliveries 
were conducted by trained birth attendants and eight 
were conducted by untrained birth attendant and their 
was no maternal death. The 59.8% of institutional 
deliveries indicates a great need of mobilization of 
community towards institutional deliveries. The 
immunization coverage for Bacillus Calmette-Guerin 
(BCG) was found to be 94.0%, 98.4% and 96.4% in the 
age group of 0-1, 1-2 and 0-5, respectively, indicating a 
good coverage but there was need to stress to immunize 
in the first year of life as early as possible. The oral 
polio vaccine type 3 (OPV-3) and diphtheria, pertussis, 
tetanus type 3 (DPT-3) coverage was again found to 
be less in the first year (56.7%). Measles coverage was 
again found to be poor in the first year of life but a 
good coverage in the second year (Table 1). 

The majority of the children (77.1%) were in road to 
health indicating a good nutritional about status as 
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compared to the national average as published in a 
report about state of world’s children (2009) by UNICEF. 
According to this report, at present in India, 65% 
children under five years of age were underweight. 
This include 43% mild-to-moderate case and 16% 
cases of severe malnutrition.3 In the present study, 
85 (18.5%) children were in Grade 1° malnutrition 
followed by 15 (3.3%) and 5 (1.1%) in Grade 2° and 3°, 
respectively. During the years 2000-2007 more than 25% 
of the world’s children under the age of five years were 
underweight for their age.3 In the present study, out 
of the 105 malnourished 71 (67.6%) were females and 
34 (32.4%) were males. In all grades of malnutrition 
it was the female child, which was most affected.  
In mild degree of malnutrition out of 85, 55 (64.7%), 
in moderate degree 12 (80%) out of 15 and in severe 
grade of malnutrition four out of five children were 
females indicating a social injustice with the female 
child. Dey4 also found prevalence of malnutrition was 
more in female child (66.0%) as compared to male child 
(54.0%) in Hooghly District of West Bengal.4 NFHS2 
also reported a higher percentage of undernourished 
females (48.9%) among under three years children. 
Similar to our findings, other studies in various part of 
India5-8 also reported higher proportion of malnutrition 
among females under five children than males.  
In the villages of Matlab Thana in Bangladesh,  
Chen et al9 (1987) showed 14% of the female to be 
severely malnourished compared to 5% of males. Table 
2 shows that the malnutrition increases second year 
onward of life and after the age of four years it comes 
downs.

cONcLUsION

It is essential to know whether the services are being 
utilized by the people to the desired extent and if not, 
so, why. In order to do so it is necessary to measure 

the extent to which the community got the services 
that were planned to meet their need and how much 
they have been benefited from the program. In present 
study except a few, most of the other indicators were 
lagging behind the desired. There is a great need 
of mobilization of both the health personnel and  
the community towards the utilization of the services 
of MCH.
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■ ■ ■ ■

Medical Malpractice suit

Every doctor has to face and deal with malpractice suit at least once in his/her career. In a recent Medscape’s 
Malpractice Report having 3,500 physicians as participants from all over the globe, it was deduced that lawsuits 
were mainly on internal medicine (15%), family medicine (13%), ob/gyn (9%), psychiatry (8%), cardiology (6%), 
pediatrics (5%), emergency medicine (4%), oncology (4%), anesthesiology (3%), diabetes and endocrinology (3%), 
general surgery (3%) and orthopedics (3%). One of the oncologist stated that any adverse outcome can not be 
considered as a malpractice, but people are ready to sue every adverse outcome. It is estimated that more than 
60% of doctors over the age of 55 years have been sued at least once. For all healthcare professionals, it is essential 
to know that if you have committed a mistake then one must settle it with the opposite party, and in case you 
have not committed any mistake you seek a jury trial to win vindication.

(Source: Medscape)
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Invasive Monitoring in the Intensive Care Unit
LP SAIkumAR DoRADLA*, m VADIVeLAn**

Patients admitted to an intensive care unit (ICU) 
require constant and intensive monitoring of 
their vital parameters. This helps in deciding 

about the future management of patients who have 
been stabilized and in modification of treatment in the 
acutely ill, unstable patient.

The components of invasive monitoring in the ICU  
are as follows:

 Â Invasive blood pressure (BP) monitoring
 Â Transesophageal Doppler (TED)
 Â Measurement of central venous pressure (CVP)
 Â Pulmonary artery catheterization
 Â Arterial blood gas (ABG) analysis
 Â Intracranial pressure (ICP) measurement
 Â Intra-abdominal pressure (IAP) measurement

InvasIve BP monItorIng1

Indications

Continuous ‘beat-to-beat’ BP monitoring is useful in 
patients receiving inotropic drugs and head injury 
patients. Both groups of patients require close control 
of BP, which can be achieved by this technique.
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aBstract

The purpose of monitoring of the patient in an intensive care unit (ICU) is to improve patient care, like bringing about a change 
in the treatment or transfer of the patient to a step-down unit. Monitoring also shows the extent of compliance with a formulated 
standard of care or the degree of deviation from the expected standard of care. The monitoring used for a patient admitted 
to an ICU can be invasive or noninvasive. Invasive monitoring in an ICU includes arterial blood pressure, transesophageal 
Doppler, central venous pressure (CVP) measurement, pulmonary artery catheterization, arterial blood gas (ABG) analysis 
and measurement of intracranial pressure (ICP) and intra-abdominal pressure (IAP). Monitoring of the physiologic parameters 
depends on the underlying illness of the patient and the availability of equipment in the ICU.

keywords: Invasive monitoring, intensive care unit

advantages

This method can be used in patients with gross 
peripheral edema, morbidly obese patients, patients in 
shock and patients who require repeated ABG analysis. 
It also allows measurement of cardiac output by pulse 
contour analysis of arterial pressure waveform.

The origin of pulse contour method of measuring cardiac 
output is derived from variations in the pulse pressure 
waveform. Pulse pressure is directly proportional 
to stroke volume and inversely related to vascular 
compliance. Pulse contour analysis is calibrated to 
injection dilution method. Stroke volume is calculated 
and compared with stroke volume as determined 
by the dilution technique; and the cardiac output is 
then calculated. With beat-to-beat waveform analysis, 
cardiac output can be determined continuously.

Lithium is the contrast agent most commonly used with 
the injection dilution method for external calibration 
of pulse contour analysis devices (lithium indicator 
cardiac output [LiDCO], pulsed-induced contour 
cardiac output [PICCO]).

Lithium Indicator Dilution cardiac output2

It is a minimally invasive technique of arterial pulse 
analysis that allows continuous, real-time cardiovascular 
monitoring. It is safe, accurate and simple to use. It is 
contraindicated in patients with intracardiac shunts, 
patients with atrial fibrillation and those on lithium 
therapy or patients receiving muscle relaxants.

Pulse-induced contour cardiac output

It is a pulse contour analysis with intermittent 
thermodilution measurement that enables continuous 
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hemodynamic monitoring using femoral or axillary 
artery catheter.

complications

 Â Infection (But less frequent than venous lines)
 Â Local thrombosis
 Â Damage to local nerves
 Â Bleeding/hematoma formation
 Â Pseudoaneurysm formation

transesoPhageaL DoPPLer2

TED measures blood flow velocity in the descending 
aorta by a Doppler transducer (4 MHz continuous 
wave or 5 MHz pulsed wave) placed at the tip of a 
flexible probe. 

It estimates preload, myocardial contractility and 
vascular tone. A study has found 86% correlation 
between cardiac outputs as determined by esophageal 
Doppler and pulmonary artery catheterization.

advantages

 Â Minimally invasive
 Â Can be inserted rapidly
 Â Allows real time measurement

Limitations

 Â Interference occurs by nasogastric tube.
 Â Can get dislodged by movement which may result 

in loss of signal.
 Â Inability to obtain continuous reliable measure-

ments of hemodynamic parameters.

centraL venous cannuLatIon

Indications
 Â Patients requiring rapid resuscitation by infusion 

of fluids or blood.
 Â Patients requiring measurement of CVP.
 Â Patients requiring long-term drug administration.
 Â Patients undergoing hemodialysis.
 Â Patients undergoing plasmapheresis.
 Â Patients requiring placement of pacemaker.

complications
 Â Immediate

 z Bleeding
 z Arrhythmia

 z Air embolism
 z Pneumothorax

 Â Delayed
 z Infection
 z Venous thromboembolism

PuLmonary artery catheterIzatIon3

Flow-directed pulmonary artery catheters, also called 
Swan-Ganz catheters are used in the diagnosis and 
management of a range of conditions in critically ill 
patients. Pulmonary artery catheterization can yield 
direct measurements of central venous, right-sided 
intracardiac, pulmonary arterial and pulmonary 
capillary wedge pressures. Automated thermodilution 
techniques can be used to estimate cardiac output. 
Systemic and pulmonary vascular resistance can be 
calculated on the basis of vascular pressures and 
cardiac output.

Indications

Despite the widespread use of pulmonary artery 
catheters in hemodynamically unstable patients, no 
study has definitively demonstrated improved outcome 
in critically ill patients managed using pulmonary 
artery catheterization. Role of invasive hemodynamic 
monitoring in critically ill patients is controversial as 
the pulmonary artery catheter is yet to be proven to 
improve patient outcome. 

Accepted indications for pulmonary artery 
catheterization have been generated largely on the 
basis of clinical experience. The decision to place a 
pulmonary artery catheter should be based upon a 
specific question regarding a patient’s hemodynamic 
status that cannot be answered satisfactorily by 
clinical or noninvasive assessment. If the answer could 
change management, then placement of the catheter is 
indicated.

Diagnostic uses
 Â To differentiate between mechanisms of pulmonary 

edema (cardiogenic and noncardiogenic).
 Â To diagnose left-to-right intracardiac shunt.
 Â To measure intracardiac pressures.

therapeutic uses
 Â Management of perioperative patient with unstable 

cardiac status.
 Â Management of patients following cardiac surgery.
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complications

There are three categories of complications related to 
the use of pulmonary artery catheters:

 Â Complications related to insertion of the pulmonary 
artery catheter.

 Â Sustained ventricular arrhythmias occur in upto 
3% of patients.

 Â Right bundle branch block (RBBB) develops during 
approximately 5% of catheter insertions.

complications related to maintenance and use of 
catheter

 Â Pulmonary artery perforation is the most feared 
complication. It has a mortality of >30% and 
usually requires emergent thoracotomy for 
management. Self-limited pulmonary hemorrhage 
following perforation can result in the formation of 
a pulmonary artery pseudoaneurysm. Risk factors 
for pulmonary artery rupture are pulmonary 
hypertension, advanced age, mitral valve disease, 
hypothermia and anticoagulant therapy.

 Â Migration of the catheter may result in pulmonary 
infarction.

 Â Thromboembolic events may occur with catheters 
acting as a nidus for thrombus formation.

 Â Catheter-related infections with possible blood- 
stream infection.

complications related to Data Interpretation

Under ideal conditions, the tip of the catheter sits in 
zone 3 of the lung, where the arterial pressure exceeds 
the venous pressure and the venous pressure exceeds 
the alveolar pressure, thereby creating a continuous 
column of blood from the catheter tip to the left atrium 
(LA) when the balloon is inflated. Also, the LA pressure 
is similar to left ventricular end-diastolic pressure 
(LVEDP).

These conditions may not necessarily apply in many 
settings, and can result in hemodynamic data, which can 
be inaccurate. Sources of error are improperly calibrated 
pressure monitors, transduction of airway pressures 
under non-zone 3 conditions and over estimation of 
pulmonary capillary wedge pressure (PCWP) due 
to incomplete pulmonary artery branch occlusion. 
Also, inter-observer variability in the interpretation 
of hemodynamic data among ICU physicians and 
anesthesiologists can lead to misinterpretation of 
accurately measured data.

aBg anaLysIs

Analysis of ABG gives an idea about the oxygenation 
status, and allows the clinician to assess the elimination 

of carbon dioxide and metabolic parameters of the 
critically ill patient. The information obtained from 
ABG analysis allows better goal directed management 
of the ICU patient.

Parameters reflected in the ABG report are pH, PO2, 
PCO2, SaO2, bicarbonate (HCO3⁻) and base excess.4

 Â pH: Normal arterial blood pH is 7.35-7.45. pH  
<7.35 indicates acidosis and pH >7.45 indicates 
alkalosis.

 Â PO2: Normal range is 75-100 mmHg. Values of PO2 
<60 indicate the need for mechanical ventilation  
in the patient.

Conditions with low PO2 in ICU are:4

Hypoventilation; impaired diffusion; ventilation-
perfusion mismatch and shunting.

PaO2/FiO2 ratio (P/F):4 Normal ratio >500

Ratio between 300-500 - Mild hypoxemia

Ratio between 200-300 - Acute lung injury (ALI)  

Ratio <200 - Acute respiratory distress syndrome. 
(ARDS).

PaO2/FiO2 ratio (P/F) is used for evaluating the severity 
of lung involvement in ALI/ARDS.4

Oxygen index (OI) accounts better for the influence of 
ventilator pressures on oxygenation value. In patients 
with ARDS, OI >8.1 is usually in agreement with  
P/F < 200. However, patients with ALI having an OI of 
5.3-08.1 frequently had P/F <200.6

 Â PCO2: Normal range is 35-45 mmHg. A high value 
is indicative of respiratory acidosis and suggests 
hypoventilation, while a low value indicates 
respiratory alkalosis due to hyperventilation.

 Â SaO2: Normal range is 95-100.
 Â HCO–

3: Normal range is 22-30 mEq/l. Low  
HCO–

3
 value indicates metabolic acidosis whereas 

a high HCO3  value is suggestive of metabolic 
alkalosis.

 Â Base excess (BE): Normal range is –2 to + 2 mEq/l. 
BE may indicate tissue acidosis. But, it is a crude 
indicator of tissue dysoxia. Tissue hypoperfusion 
may occur in the absence of a significant change 
in the BE.7

IcP monItorIng

Normal ICP is in the range of 10-15 mmHg.

PaO2
Oxygen index (OI)5 = 

Mean airway pressure × FiO2 × 100
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Indications for IcP monitoring
 Â Head injury
 Â Intracerebral hemorrhage
 Â Subarachnoid hemorrhage
 Â Hydrocephalus
 Â Cerebrovascular stroke
 Â Cerebral edema
 Â Brain tumors

Devices for IcP monitoring
 Â Intraventricular catheter (Gold Standard)
 Â Epidural catheter
 Â Subdural catheter

Measurement of ICP is useful in the calculation of 
cerebral perfusion pressure (CPP).

Cerebral perfusion pressure = Mean arterial blood 
pressure-intracranial pressure.

Normally, CPP is more than 60 mmHg.

newer Fiberoptic IcP monitors8

advantages
 Â They have a smaller diameter, so they cause less 

damage to brain tissue.
 Â Allow simultaneous measurement of ICP and local 

cerebral blood flow by using Doppler flowmetry.
 Â Also measure brain tissue oxygen pressure, CO2 

pressure, pH and other metabolic parameters.

Disadvantages
 Â Cannot be used for cerebrospinal fluid (CSF) 

drainage.
 Â Cannot be recalibrated in situ.

IaP monItorIng

Studies have shown that there is no correlation between 
abdominal girth and IAP measurements. Sensitivity of 
physical examination for intra-abdominal hypertension 
has been estimated to be 40-60% approximately. 
Normal IAP value ranges between 0 and 5 mmHg. 
Direct measurements of IAP with an intraperitoneal 
catheter are precise. However, the less invasive and 
inexpensive technique of intravesical manometry is the 
recommended standard.

There are 4 grades of intra-abdominal hypertension:
 Â Grade I: IAP is between 12-15 mmHg
 Â Grade II: IAP is between 16-20 mmHg
 Â Grade III: IAP is between 21-25 mmHg
 Â Grade IV: IAP is g >25 mmHg

Indications for IaP monitoring
 Â Severe acute pancreatitis.
 Â Intra-abdominal bleeding (rupture of abdominal 

aortic aneurysm).

The risk of developing intra-abdominal hypertension is 
minimal in:9

Mechanically ventilated patients with positive end-
expiratory pressure (PEEP) < 10 cm H2O and PaO2/FiO2 
ratio >300.

 Â Patients with body mass index (BMI) <30 kg/m².
 Â Patients without pancreatitis, hepatic failure, 

cirrhosis of liver with ascites, gastrointestinal 
bleeding or in patients undergoing laparotomy and 
the use of vasopressors/inotropes on admission.

Presently, there are no clear guidelines to select  
the patients in whom IAP measurements should be 
performed.9

concLusIon

In critical care, monitoring is essential in the daily care 
of ICU patients as the optimization of the patient’s 
hemodynamic parameters, ventilation, temperature and 
metabolism is the key to improving patients’ survival. 
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dermatology

Unusual Presentation of Acrochordon
disha a rajput*, jaya K gedam*, arti patel**, meenal Bhalerao†

AbstrAct

Objective:  An acrochordon, is a small, soft, common, benign, usually pedunculated neoplasm that is found particularly 
in persons who are obese. Acrochordons have been reported to have an incidence of 46% in the general population. Most 
acrochordons vary in size from 2 to 5 mm in diameter, although larger acrochordons upto 5 cm in diameter are sometimes 
evident. They may occur singly or in multiples and they are most often found in intertriginous areas (e.g., axillae, neck, eyelids). 
We report an unusual presentation of acrochordon in a 38-year-old multipara who presented with complains of some mass in 
the private parts since three months. She was diagnosed to have acrochordon of the clitoris. 

Keywords: Acrochordon, skin tag, intertrignous areas, benign tumors 

An acrochordon, also known as a (cutaneous) skin 
tag,1 or fibroepithelial polyp (FEP), is a small, 
soft, common, benign, usually pedunculated 

neoplasm that is found particularly in persons who are 
obese. It is usually skin colored or hyperpigmented, 
and it may appear as a surface nodule or papilloma 
on healthy skin. Most acrochordons vary in size from 
2-5 mm in diameter, although larger acrochordons  
up to 5 cm in diameter are sometimes evident. They 
may occur singly or in multiples and they are most 
often found in intertriginous areas (e.g., axillae, neck, 
eyelids). They are also commonly located on the trunk, 
the groin, the abdomen and the back.

PAthoPhysiology

Frequent irritation seems to be an important  
causative factor, especially in persons who are 
obese. An opinion also exists that acrochordons are  
simply the effect of skin aging, with many factors 
responsible for their development. Hormone imbalances 
may facilitate the development of acrochordons 
(e.g., high levels of estrogen and progesterone 
during pregnancy, high levels of growth hormone 
in acromegaly). Epidermal growth factor (EGF) and  

alpha-tissue growth factor (a-TGF) have also been 
implicated in the development of tumors such as these. 
Whether any infective factors initiate acrochordon 
growth is still not clear. 

Human papillomavirus (HPV) types 6/11 DNA 
were found in a high percentage of skin tag biopsy 
samples obtained from 49 white patients. According 
to the authors of the study, viral infection should be 
considered as a pathogenic cofactor.2

Acrochordons associated with fibrofolliculomas and 
trichodiscomas have been described as components 
of Birt-Hogg-Dubé (BHD) syndrome, an autosomal 
dominant disorder. They have been reported to 
accompany other neoplasms, especially tumors of 
the gastrointestinal tract and kidneys. Neoplasms are 
suggested to produce and release growth factors that 
cause acrochordon growth into the circulation. The 
results of a recent study refute the theory that an 
association of acrochordons and colonic polyps actually 
exists. 

An association with type 2 diabetes mellitus has 
been observed.3 A study of 118 research subjects with 
acrochordon reported an incidence of 40.6% of either 
overt type 2 diabetes mellitus or impaired glucose 
tolerance. Reports exist suggesting that the mechanism 
is through the effect of insulin and glucose starvation.4 

The previous study showed no correlation between the 
location, size, color or number of acrochordons with 
impairment of glucose tolerance.

Three types4 of acrochordons are described, as follows:
 Â Small, furrowed papules of approximately 1-2 mm 

in width and height, located mostly on the neck 
and the axillae
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 Â Single or multiple filiform lesions of approximately 
2 mm in width and 5 mm in length occurring 
elsewhere on the body

 Â Large, pedunculated tumors or nevoids, bag-like, 
soft fibromas that occur on the lower part of the 
trunk.

cAse rePort

A  38-year-old multipara reported to Gynecology OPD 
of ESIC-PGIMSR MGM Hospital, Parel, Mumbai, with 
complaints of some mass in the private parts since three 
months and slight pain since seven days. Mass was 
small in size to begin, with no complaints. It gradually 
increased in size over a period of three months. There 
was no itching, discharge or bleeding from the mass.

Her menstrual cycle was regular 4-5/30 days. There was 
no history of diabetes mellitus, hypertension, tubercular 
or any other medical or surgical illness.

On general examination; patient was average built,  
weight 60 kg, pulse 80/min, blood pressure 120/80 mmHg. 
No pallor, edema. Lymphadenopathy noted.

On local examination; a pedunculated, soft, skin-
colored  polypoidal structure of 6 × 6 × 4 cm in size 
was seen hanging from clitoris. Surface was smooth 
with no discharge or bleeding. Mass was nontender but 
peduncle was tender. There was no other such mass in 
the vulva, anus or groin region.

P/S – cervix, vagina heathy, no discharge  seen through 
the cervix. Paps smear taken.

P/V- Uterus anteverted, multiparous size, fornices free 
and nontender. Patient was posted for excision of the 
mass. Her  routine  investigations  were done and 
found normal.

In operation theater under local and intravenous (IV) 
sedation pedunculated mass was cut and ligated. 
Mass was sent for histopathological examination. 
Patient was kept on antibiotics and anti-inflammatory 
drugs and discharged on the same day. She came 
back after 15 days for follow-up with Paps smear and 
histopathological report. Symptomatically, patient had 
improved and on local examination, the site of surgery 
was found to be completely healed. Paps smear report 
showed no abnormality.

histologic Findings

Figure 1 showing acanthotic, flattened or frond-like 
epithelium. A papillary-like dermis composed of 
loosely arranged collagen fibers and dilated capillaries 

and lymphatic vessels was seen. Appendages were 
absent.

A hyperplastic epidermis showing papillomatosis, 
hyperkeratosis and acanthosis overlying loosely 
arranged collagen fibers and many capillaries was seen 
(Fig. 2). A higher-power view demonstrated to better 
advantage loosely arranged collagen fibers and many 
capillaries. 

Discussion

Acrochordons have been reported to have an incidence 
of 46% in the general population.4

Acrochordons are benign tumors. On rare occasions, 
histologic examination of a clinically diagnosed FEP 
reveals a basal or squamous cell carcinoma. In a recent 
study, of 1,335 clinically diagnosed FEP specimens 
were malignant. Four were basal cell carcinomas, and 
one was a squamous cell carcinoma in situ. None of 
these specimens submitted by a dermatologist. This 

Figure 1. Showing acanthotic, flattened or frond-like 
epithelium.

Figure 2. Showing a hyperplastic epidermis papillomatosis, 
hyperkeratosis and acanthosis.
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study concluded that clinically diagnosed FEPs have a 
low probability of having malignant characteristics on 
histologic examination. 

An equal prevalence of acrochordons exists in males 
and females. When present, acrochordons increase in 
frequency up through the fifth decade. As many as 59% 
of persons may have acrochordons by the time they are 
aged 70 years.4 

Acrochordons are flesh-colored pedunculated lesions 
that tend to occur in areas of skin folds. A family history 
sometimes exists of acrochordons. These tumors are 
usually asymptomatic, and they do not become painful 
unless inflamed or irritated. Patients may complain of 
pruritus or discomfort when an acrochordon is snagged 
by jewellery or clothing. 

Acrochordons may occur at unusual sites of the body. 
Genital skin tags appear on genitals, i.e., the penis 
(penis in men) and vagina (vaginal skin tags in women). 
They may be the cause of more embarrassment than 
skin tags on other parts of the body. The reason is 
that genital skin tags are felt during sex and it is not 
uncommon for both the person and his/her sex partner 
to suspect them of some contagious disease, especially 
of sexually-transmitted diseases (STDs). Another 
reason for concern over genital skin tags is their risk 
of hosting infections. But on the whole, groin skin tags 
themselves are not infectious or malignant. They are 
just skin tags of the genitalia in men and women of 
various age groups. 

In women, genital skin tags appear mostly in the vagina, 
especially in the folds of the outer layer called vulva.5 
Unlike men, women mostly get female skin tags in the 
vaginal area after pregnancy. However, in some women 
they may appear at any age, more during the adult life. 
Their appearance is the same as other skin tags on the 
body i.e., small floppy growths of skin that are a little 
darker in color than the surrounding skin. In some 
women having vaginal skin tags, the size of the tags 
is increased during menstrual periods. However, after 
the period is over, the tags resume their normal size. 
Pedunculated lesions may become twisted, infarcted 
and fall off spontaneously. Acrochordon of clitoris is 
never reported in literature. 

A huge acrochordon has been described on the penis.6 

A lymphedematous acrochordon of the glans penis 
unassociated with condom catheter use also has been 
described.7 An acrochordon may be associated with 

vulval itching without the symptom being the result 
of fungal infection. Endoscopy may reveal FEPs arising 
in a ureter.8 Multiple skin tags are often linked with 
type 2 diabetes mellitus and with obesity, prompting 
a study of 58 people with skin tags. It showed that 
people with skin tags had significantly higher serum 
cholesterol and low-density lipoprotein levels, but not 
serum leptin levels, when compared with a healthy 
control group lacking skin tags.9 Skin tags are generally 
treated for cosmetic reasons. 

Small, pedunculated acrochordons may be removed 
with curved or serrated blade scissors, while larger 
skin tags may simply require excision. For small 
acrochordons, application of aluminium chloride prior 
to removal will decrease the amount of minor bleeding. 
Anesthesia prior to electrodesiccation is another option.

Other methods of removal include cryotherapy and 
ligation with a suture or a copper wire; however, 
freezing of the surrounding skin during liquid nitrogen 
cryotherapy may result in dyschromic lesions. Taking 
hold of the acrochordon with forceps and applying 
cryotherapy to the forceps may provide superior results. 
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An Unusual Intranasal Mass: Pleomorphic 
Adenoma of the Nasal Septum
OK DEshmuKh,* ND ZiNgaDE**

Pleomorphic adenomas are the most common 
salivary gland tumors. They comprise upto 
70% of parotid gland tumors and 50% of the 

submandibular salivary gland tumors. Though, they 
predominantly develop in major salivary glands, a 
small minority (8%) arise from the minor salivary 
glands and are located in oral cavity, neck and nasal 
cavity.1 These tumors have their peak incidence in  
3rd-6th decade and occur more commonly in females.2,3 

We present a rare case of pleomorphic adenoma in a 
relatively younger age group, arising from the nasal 
septum of an 18-year-old male. 

Each of the mesenchymal tissues of the sinonasal 
tract can give rise to benign and malignant neoplastic 
lesions. Epithelial neoplasia may arise from the lining 
mucosa (e.g., papillomas, squamous carcinomas, 
intestinal type adenocarcinoma), neuroendocrine tissue 
(e.g., sinonasal neuroendocrine carcinoma), olfactory 
mucosa (olfactory neuroblastoma) and minor salivary 

AbstrAct

Pleomorphic adenomas are the most common salivary glands tumors that occur predominantly in major salivary glands with 
highest incidence in the parotid gland. Rarely, they may also be seen arising from the minor salivary glands present in the upper 
aerodigestive tract. Though they can occur at any age, the peak incidence is in 3rd-6th decade and are seen more commonly in 
females. A wide variety of tumors arise in the nasal cavity. A majority of them develop from the nasal mucosa; however, some also 
arise from the olfactory, neuroendocrine or minor salivary gland tissue. Pleomorphic adenoma is a tumor arising from the salivary 
glandular tissue with wide cytomorphologic diversity. Recognition of an epithelial, myoepithelial and a stromal component on 
histopathology is essential for diagnosis. Nasal pleomorphic adenomas are extremely rare, more so at a younger ages. Accurate 
clinical diagnosis is difficult owing to overlapping presenting features with other nasal tumors. Herewith we discuss clinical 
presentation, histopathologic peculiarities, diagnosis and management of nasal pleomorphic adenoma. 

Keywords: Pleomorphic adenoma, nasal septum, wide excision 

tissue, which includes the whole array of benign and 
malignant minor salivary tumors. 

Majority of the nasal septal tumors arise from the 
nasal mucosa. Septal tumors include benign as 
well as malignant lesions such as chondrosarcoma, 
squamous cell carcinoma, adenocarcinoma, sinonasal 
melanoma, inverted papilloma, juvenile angiofibroma, 
leiomyoma, osteochondroma, transitional cell 
papilloma and minor salivary gland tumor. Owing to 
the wide variety of nasal tumors, common presenting 
features, intricate anatomy of the nasal cavity and 
limited access, accurate clinical diagnosis of nasal 
masses is still a considerable challenge. 

cAse report

An 18-year-old boy, presented with progressive nasal 
obstruction on the right side, nasal discharge and 
occasional epistaxis for the past six months. Physical 
examination revealed a nontender, firm, polypoid mass 
covered by mucosa arising from the septum obstructing 
the right nasal cavity extending caudally upto the 
internal nasal valve area. On anterior rhinoscopy, a 
probe could be passed all around the mass except in 
its medial aspect, where it was attached to the septum. 
There was hardly any change in the size of the mass on 
nasal decongestion. The mass did not bleed on probing. 
A computed tomography (CT) scan of the nose and the 
paranasal sinuses revealed a lobular mass with soft 
tissue density occupying the anterior aspect of the right 
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Figure 1a. CT scan of the nasal cavity, coronal section, 
showing a homogeneous spherical mass occupying the right 
nasal cavity. 

Figure 2a. Roughly spherical mass excised from the right 
nasal cavity. The mass was about 1.5 cm in diameter  
and was covered by mucosa. 

Figure 1b. CT scan showing an axial view of the nasal cavity.

Figure 2b. H&E stained section at 10x magnification  
showing epithelial element dispersed in a background of 
myxoid stroma.

Figure 2c. H&E stained section at 40x magnification  
showing spindle-shaped myoepithelial cells.

Figure 1c. CT scan showing incidental findings of bilateral 
concha bullosa. 
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nasal cavity (Figs . 1 a-c). The mass was seen to displace 
the anterior part of the septum towards the left. The 
paranasal sinus seemed to be well-pneumatized with 
no evidence of any opacification or mucosal changes. 
An incidental finding of bilateral concha bullosa was 
also appreciated (Fig. 1c).

After confirming the origin and extent, a roughly 
spherical pink colored mass about 1.5 cm in diameter 
was excised in totality and sent for histopathological 
examination (Fig. 2a). Light microscopy of the 
hematoxylin and eosin (H&E) stained sections 
revealed spindle shaped myoepithelial cells and 
glandular epithelial cells dispersed in a background of 
myxomatous stroma (Figs. 2 b and c). The diagnosis of 
pleomorphic adenoma of the nasal septum was made.

Discussion

Salivary gland tumors account for 2-4% of the total 
head and neck neoplasms.4 Most (70%) salivary  
gland tumors originate in the parotid gland. The 
remaining tumors arise in the submandibular gland 
(8%) and minor salivary glands (22%). Majority of the 
minor salivary gland tumors are malignant. Minor 
salivary gland tumors can be located almost anywhere 
in the upper aerodigestive tract, though the most 
frequently affected location is the oral cavity and  
particularly the palate, where the concentration of 
minor salivary glands is greater. Such lesions also can 
be found in the cheek mucosa, in the region of the 
retromolar trigone, the lips, the oropharynx or rarely 
in the nasal cavities and paranasal sinuses.

Pleomorphic adenoma also referred as benign mixed 
tumor exhibits wide cytomorphologic variability. 
However, identification of three histological 
components namely the epithelial cell, myoepithelial 
cell and mesenchymal or stromal component is essential 
to establish the diagnosis of pleomorphic adenoma. 
Epithelial component produces glandular or ductal 
pattern and abundant chondromyxoid matrix, peculiar 
to this tumor, which is produced by the myoepithilial 
component. These tumors also differ in cellularity, 
which is greater when it arises in the nasal cavity.2 
Immunohistochemical expression of cytokeratin and 
S-100 are used to confirm the diagnosis. 

CT scan and magnetic resonance imaging (MRI) are 
useful imaging modalities, however these studies 
primarily contribute to tumor mapping rather than 
diagnosing pleomorphic adenomas. Nasal salivary 
gland tumors generally appear as a spherical mass 

rather than more typical polypoid lesion associated 
with most other tumors. On CT, pleomorphic adenomas 
may appear nonhomogeneous because of mesenchymal 
stroma, cystic degeneration or necrosis but nasal 
pleomorphic adenomas appear homogeneous because 
of their high cellularity,5 a finding consistent with the 
CT image of the presented case. Bone remodeling may 
also be seen on some instances. On MRI, T1-weighted 
images tend to have intermediate signal intensity for 
these tumors. The T2-weighted signal intensity depends 
on the cellularity of the neoplasm; highly cellular types 
usually have an intermediate signal intensity.6

conclusion

In summary, pleomorphic adenomas are rare tumors 
of the nasal cavity that are difficult to diagnose. They 
have a higher epithelial and lower stromal component 
compared to their major salivary gland counterparts 
and may be misdiagnosed at an early stage. We 
suggest consideration of this diagnosis if the patient 
has unilateral nasal obstruction and epistaxis with 
homogeneous appearing mass on CT even in younger 
age group patients. In view of the potential for tumor 
recurrence, complete surgical excision with underlying 
septal perichondrium, long-term follow-up and careful 
examination of the nose are necessary.
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Myeloid Sarcoma of Maxillo-Ethmoidal Sinus: An 
Uncommon Presentation of Acute Myeloid Leukemia 
AmAr rANjAN*, rK ChANdoKE, PrANAy TANwAr, AshuTosh KumAr, md rAy, KK KshiTiz, Nidhi ChAuhAN

Myeloid sarcoma (MS) is a rare malignant 
extramedullary neoplasm of myeloid 
precursor cells. Etiology is acute myeloid 

leukemia (AML) or myeloproliferative neoplasm 
(MPN). It is called ‘chloroma’, because of its green 
color on cut-section. This is believed to be caused 
by myeloperoxidase (MPO),1 an enzyme present in 
myeloid cells. This disorder may occur in concomitance 
with AML or precede the development of AML by 
months-to-years. On the other hand, it rarely develops 
in asymptomatic patients of leukemia. Here, a case of 
maxillo-ethmoidal chloroma has been described, which 
developed during the course of AML, although it is 
difficult to predict, which one appeared first. 

AbstrAct

Introduction: Myeloid sarcoma (MS) is a rare localized extramedullary tumor of myeloid precursor cells. Short clinical 
history: An 11-year-old male presented with nasal bleed, two days; breathlessness and loss of appetite, one month and 
bilateral nasal blockade for two months. There was no fever. On clinical examination, bilateral cervical lymphadenopathy 
and hepatosplenomegaly was found. On opening mouth, a pink mass hanging behind the soft palate was noted. Magnetic 
resonance imaging of head and neck revealed a nasopharyngeal mass in maxillo-ethmoidal sinus. Gross pathology: Excised 
mass was greenish pink, measuring 2 × 2 × 2 cm. Microscopic examination: Hemogram revealed total leukocyte count  
1.2 lac/mm3, hemoglobin 10.1 g/dl, and platelet count 41,000/mm3. Differential count showed 24% blasts with marked left 
shift. Bone marrow aspirate revealed 27% blasts. No auer rod seen. Cytochemistry showed myeloperoxidase (MPO) positivity. 
Trephine biopsy showed myeloid hyperplasia with excess blasts. Histopathological examination of lymph nodes and soft tissues 
showed leukemic infiltration. Immunohistochemistry showed blasts positive for MPO and negative for CD3. On multicolor 
flow cytometry blasts were positive for MPO, CD34 and CD45, and negative for CD3 and CD79a. A diagnosis of MS with acute 
myeloid leukemia (AML) was made. Discussion: It is rare in children (1 month-89 years). Any site of body, most commonly skin, 
lymph node, bone, etc. are affected. Prediction of first appearance of MS or AML was difficult in this case. MS may progress 
to AML simultaneously or may remain localized, never progressing to AML. Conclusion: Any extramedullary tumor showing 
myeloid precursor cells, should be investigated for MS, easily misdiagnosed as solid tumors. 

Keywords: Paranasal sinuses, malignant tumors, myeloid leukemia, granulocytic sarcoma

cAse report

An 11-year-old male presented to ENT clinic with 
difficulty in breathing and loss of appetite for one 
month, bilateral nasal blockade for two months and 
nasal bleed for two days. There was no history of fever, 
weight loss or night sweats. Liver was just palpable and 
spleen was 4 cm below the costal margin. No history 
of blood transfusion or hematinic intake was present. 
On clinical examination of mouth, a pink lobulated soft 
tissue mass was seen hanging behind soft palate. There 
was bilateral cervical lymphadenopathy, largest lymph 
node measuring 2.5 cm in diameter. 

On routine investigations, he had total leukocyte count 
(TLC): 1.2 lac/mm3, hemoglobin: 10.1 g/dl and platelet 
count: 41,000/mm3. Peripheral smear showed 24% 
blasts. 

Radiological investigations magnetic resonance 
imaging (MRI) of head and neck region revealed 
a large mass lesion occupying the nasopharynx. It 
was nonenhancing type and had no intracranial or 
intraocular extension. The impression of ? lymphoma 
and ? lymphoid hyperplasia was made.
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Fine needle aspiration cytology (FNAC) from lymph 
nodes showed infiltration by immature myeloid 
cells including early precursors in a background 

Figure 1. FNAC of cervical lymph nodes, May-Grunwald-
Giemsa stain, 60x. The smear shows massive infiltration by 
blasts.

Figure 2. Peripheral blood smear (PBS), May-Grunwald-
Giemsa stain, 40x. The smear shows massive infiltration by 
blasts.

Figure 3. Bone marrow aspirate, May-Grunwald-Giemsa 
stain, 40x. This smear also shows massive infiltration by blasts.

Figure 4. Trephine biopsy H&E stain, 40x. The section shows 
massive infiltration by blasts.

Figure 5. Histopathological section of nasopharyngeal mass 
showing massive infiltration by blasts.

of differentiated lymphoid cells. The impression of 
leukemic infiltration was given (Figs. 1 and 2). 

Bone marrow aspirate (BMA) examination revealed 
27% blasts with opened up chromatin, occasional 
conspicuous nucleoli and scant cytoplasm. MPO stain 
was positive, confirming AML. No auer rod seen (Fig. 3).

B/L trephine biopsy showed hypercellular marrow 
spaces with myeloid hyperplasia and excess of immature 
cells present diffusely. Erythroid and megakaryocytic 
series were reduced (Fig. 4). 

Histopathological examination (HPE) of excised soft 
tissue: On gross examination, it was greenish pink 
in color measuring 2 × 2 × 2 cm. On HPE leukemic 
infiltration was confirmed. The final diagnosis of MS 
was made (Fig. 5).

Immunohistochemistry showed blasts positive for 
MPO and negative for CD3. 
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On multicolor flow cytometry blasts were positive 
for MPO, CD34 and CD45, and negative for CD3 and 
CD79a.

Discussion

In this case, the patient was completely unaware of the 
disease as he had history of bilateral nasal blockade 
for last two months. As its size enlarged in one month 
and it started producing difficulty in breathing, then 
only the patient visited the hospital. He was ultimately 
diagnosed as MS. 

It was difficult to predict in this case that which 
appeared first whether chloroma or AML, as he was 
diagnosed for both diseases nearly simultaneously by 
peripheral blood smear, bone marrow examination, 
FNAC and HPE examination. No history of fever 
indicates that MS possibly appeared first.

MS is also known as granulocytic sarcoma (GC), 
chloroma or myeloblastoma. 

The more frequent sites of involvement are the skin, 
lymph node, gastrointestinal tract, bone, soft tissue 
and testis. It may be easily confused with primary 
or secondary carcinoma. Chloroma may progress to 
AML simultaneously or may remain localized, never 
progressing to AML. Infiltrates of any site of body by 
myeloid blast in leukemic patients are not classified as 
MS unless they present with tumor masses in which 
the tissue architecture is effaced.

Liron et al, 2005 reported that MS could occur in any 
one of three clinical settings: 1) In patients who have a 
history of AML, during active disease or a recurrence; 
2) in patients with chronic myeloproliferative disorders 
(MPD), who are at increased risk of blast transformation 
or 3) in patients with no history of hematologic disease, 
although it commonly predates the development of 
leukemia, often within one year.2

Cankaya et al, 2001 reported that MS could very often 
be misdiagnosed as a malignant lymphoma. Therefore, 
clinical and histopathological findings should be 
evaluated before any diagnosis of malignant lymphoma 
is pronounced.3

Byrd et al, 1995 showed that “chloromas developed 
most concomitantly with the FAB subtype M5a, 
M5b M4 and M2 of the AML.”4 But other studies 
showed that chloroma developed most commonly in 
undifferentiated or minimally differentiated subtypes.

Byrd et al, 1995 and Uyesugi et al, 2000 observed that 
“chloromas had an incidence between 3 and 4.7% of 
the MPD”.4,5

Park et al, 2003 showed that the most common sites 
of tumor invasion were the peritoneum, pericardium, 
bronchus, bladder, mediastinum, kidneys and lung.”6

Immunochemical stainings e.g., MPO, lysozyme, 
CD43 and CD68 are helpful in identifying the tumor 
as MS. All granulocytic cells, including myeloblasts 
and myelocytes, stain positive for lysozyme, whereas 
lymphocytes are negative.7 

When there is no concomitant leukemia, diagnosis 
of chloroma may be difficult. Routine histological 
examination of these tumors shows a pleomorphic 
infiltrate of primitive cells of varying size and nuclear 
configuration.8 In this case, both were presented 
simultaneously. Currently, any extramedullary 
manifestation of AML can be termed as GS. In recent 
years, the term ‘myeloid sarcoma’ has been favored.9 

Soft-tissue masses arising in patients with myelogenous 
leukemia may have several possible causes, including 
abscess or hematoma. MS is not a common presentation, 
but it is important that it is diagnosed early, as it 
responds more favorably to focal irradiation than to 
systemic chemotherapy.10

AML may occur simultaneously with the chloroma, 
later or may not occur at all. It is more common with 
t (8;21) variant of AML in children, less frequent 
in adults.11 When it occurs with other MPD, it is 
considered as blast transformation according to World 
Health Organization (WHO). 

The clinical manifestations of a chloroma are 
nonspecific. The patient may have local pain and 
a local mass effect. In the case of involvement of  
paranasal sinuses, patient may present with nasal 
blockage, complaining of difficulty in breathing. 
Epistaxis may also be a feature due to ischemic necrosis 
of the nasal mucosa secondary to leukemic infiltration. 
Patients may have upper respiratory tract infection, 
which may show a poor response to standard medical 
treatment. 

The prognosis of chloroma is same as with the 
underlying disease, either AML or MPD. Chloromas are 
radiosensitive and local radiotherapy can be combined 
with chemotherapy to get good results.12 

conclusion 

MS should be kept in mind while dealing with MPN, 
as it can easily be confused with nonhematolymphoid 
malignancies because of its location.
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Association of oropharyngeal cancer with HpV in Young Adults

A new study portrays human papillomavirus (HPV) as a causative factor for oropharyngeal cancer among adults. 
Cancers of tonsils, base of tongue and soft palate have increased in people with <45 years of age in the past 3 
decades. Incidence of oropharyngeal cancer has increased due to sexual revolution in the last 3 or 4 decades, which 
led to an increased transmission of high-risk HPV. The study group consisted of people born during that period 
and data of incidence of oropharyngeal cancer among these was analyzed. Incidence of cancer of tonsils and 
base of tongue in young adults was substantial. Oropharyngeal cancers are predominant in men than in women. 
Apart from tobacco and alcohol use, HPV exposure and infection increases the risk of oropharyngeal squamous 
cell cancer. This is largely attributed to changes in sexual practices. Almost 50-65% of the study group underwent 
surgical resection for their tumors. Patients who had both surgery and radiation therapy had the highest 5-year 
survival rate. Prognosis is favorable and the patients might have to deal with treatment related side effects that 
may impact their quality-of-life. The 5-year survival for this study group was 54%, which is irrespective of the 
gender. Incidence in this age-group is more either due to nonsexual transfer of HPV at a younger age or due to 
reduced latency time period between infection and full-blown cancer.

(Source: Medical News Today)

■ ■ ■ ■
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Comparative Evaluation of Simultaneous Bone 
Marrow Aspiration and Trephine Biopsy - Experience 
From Routine Hematology Practice 
S TripATHY*, SHArMiLA DuDAni** 

Examination of bone marrow has wide applications 
in clinical medicine. It is a useful investigative 
tool for the diagnosis of many hematological and 

nonhematological disorders. It also forms an important 
prerequisite for follow-up of patients’ undergoing 
chemotherapy, bone marrow transplantation and other 
modalities of medical treatment.1 In addition, it is 
also a formidable weapon in the clinician’s diagnostic 
armamentarium to hit an unsuspected diagnosis when 
other test results turn out to be noncontributory or 
inconclusive during the evaluation process. Ideally, a 
bone marrow examination encompasses examination of 
bone marrow histology, bone marrow aspirate (BMA) 
along with a review of peripheral smear. Though either 
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AbstrAct

Background: A bone marrow evaluation encompasses bone marrow aspirate (BMA) and bone marrow biopsy (BMB) along with 
a review of peripheral smear examination. However, due to variations in practice, bone marrow core biopsy is not performed for 
all patients. Aim: To compare the diagnostic utility of simultaneous BMA and BMB and to study the concordance rate between 
the two. Material and methods: All BMA and BMB that were simultaneously done between January 2008 and December 2010 
in a multispecialty hospitals were reviewed and analyzed in detail. Results: Four hundred sixty-six aspiration and biopsy 
slides were reviewed. The commonest indication was anemia (40.3%) followed by pyrexia of unknown origin (36.2%); 15.2% 
aspirates and 6.4% biopsies were inadequate. The overall concordance rate between aspirates and biopsy was found to be 
62.8%. Concordance was highest for acute and chronic leukemias, metastatic deposits, multiple myeloma and tuberculosis and 
least for lymphoproliferative disorders, myelofibrosis and marrow hypoplasia. Trephine biopsy was useful for patients’ with 
multiple myeloma, acute leukemias, lymphoproliferative disorders, myelofibrosis, marrow hypoplasia, osteitis fibrosa cystica 
and metastasis. BMB and BMA could detect tuberculous granulomas in 85.17% and 57.14% cases, respectively. However, 
parasitic infections (kala-azar, malaria) could be diagnosed exclusively in BMA. Conclusions: BMA and BMB are important, 
useful complementary diagnostic tools giving a higher diagnostic yield when used in conjunction. 

Keywords: Bone marrow aspiration, bone marrow biopsy, concordance

procedure, alone may suffice to arrive at a diagnosis 
in a given clinical situation, when both methods are 
done simultaneously they complement each other 
and should be viewed in concert. The aspirates are 
used to mainly study the morphology and maturation 
of cells and they can also be useful for additional 
flow cytometric, immunophenotyping, cytogenetic 
and molecular studies. The trephine biopsies on the 
other hand provide information on details of marrow 
architecture, cellularity and distribution of cells and 
is especially useful in diagnosing focal lesions like 
granulomas, lymphoid or carcinoma infiltrates.2,3

Aim

To evaluate the usefulness of simultaneous BMA and 
bone marrow biopsy (BMB) and study the concordance 
rate between the two.

mAteriAl And methods

The study was conducted in the Dept. of Hematology 
of a multispecialty hospital. Between January 2008 
to December 2010, a total of 495 patients’ underwent  
bone marrow evaluation for diagnostic purposes.  
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Out of the above, 466 cases in which both BMB and 
BMA were carried out simultaneously were included 
in the study.

For preparing the BMA, the standard technique of 
using Salah’s needle was applied for collection. About 
0.25-0.5 ml of aspirate was obtained from the posterior 
superior iliac spine into a syringe and delivered onto a 
clean glass slide. After the smears were made the slides 
were air-dried and were stained subsequently with 
May-Grunwald-Giemsa (MGG) stain.

Trephine biopsies were performed using the Jamshidi 
needle with the length of biopsy ranging from 1 to  
2 cm. The biopsies were fixed in Bouins fluid, 
decalcified for 48 hours and embedded in paraffin 
from which 4 μ thin sections were made and stained 
with hematoxylin and eosin (H&E) stain. Other 
special stains like reticulin, periodic acid-Schiff (PAS) 
and Perls were done, wherever indicated. BMA were 
labeled as unsatisfactory when marrow particles were 
absent or there was dilution of samples with peripheral 
blood. Trephine biopsies were considered inadequate 
when there were <3 intertrabecular spaces or when 
there was inadequate/total absence of hematopoietic 
elements.

results 

A total of 466 cases were reviewed from January 2008 
to December 2010. The age of the subjects ranged from 
three years to 83 years with a male predominance (2.4:1). 
Commonest indication for a bone marrow examination 
was anemia (40.3%) followed by pyrexia of unknown 
origin (36.2%) and pancytopenia (3.6%) (Fig. 1).

About 15.2% aspirates were labeled as unsatisfactory 
and 6.4% biopsies were considered as inadequate. 
The overall concordance between BMA and BMB 
was found to be 62.8%. The results of comparative 
evaluation was further subdivided into:

 Â List of cases, which were concordant on both 
aspirates and biopsy (Table 1).

 Â List of cases, where diagnosis was possible on  
BMB alone and aspirates were not contributory 
(Table 2).

 Â List of cases, where diagnosis was possible 
on aspirates alone. BMB was not contributory  
(Table 3).

The highest positive concordance was seen in 
megaloblastic anemia and reactive marrow as 89 cases 
(30.37%) and 88 cases (30.03%), respectively. Other 
cases with a good positive correlation, even though the 

Table 1. Distribution of Cases with a Positive 
Correlation between Aspirates and Biopsy (n = 293)
Diagnosis No. of cases
Acute leukemia 3
Chronic leukemia 7
Metastatic deposits 2
Multiple myeloma 4
Tuberculosis 4
Reactive  88
Megaloblastic 89
Normal 66
Erythroid hyperplasia 30

Figure 1. Indications for bone marrow biopsy (n = 466).

n = 466

Anemia (187)

PUO (168)

Pancytopenia (17)

Hepatosplenomegaly 
(06)

Others (88)

Table 2. Diagnosis Made on Bone Marrow Biopsy 
Alone; Aspirates were Noncontributory (n = 25)
Diagnosis No. of cases
Tuberculous granuloma 3
Marrow hypoplasia 9
Lymphoproliferative disorders 2
Metastasis 1
Plasmacytoma 3
Myelofibrosis 3
CML 1
ALL 1
Osteitis fibrosacystica 1
Renal osteodystrophy 1

number of cases was small, include acute and chronic 
leukemias, metastatic deposits, multiple myeloma and 
tuberculous granuloma. Correlation was found to be 

CML = Chronic myelogenous leukemia; ALL = Acute lymphoblastic 
leukemia.
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Figure 2 . Photomicrograph ( H&E stain 400x). BMB showing 
compact masses of plasma cells.

Table 3. Diagnosis Made on Aspirates Alone Biopsy 
was Noncontributory (n = 6)
Diagnosis No. of cases
CML 2
Kala-azar 2
Granuloma 1
Malaria 1

Figure 3 . Photomicrograph  (H&E stain 400x). BMB showing  
granuloma with Langhans’ giant cell.

Figure 4 . Photomicrograph  (H&E stain 400 x).  BMB showing  
increased osteoclastic activity along bony trabeculae.

least with lymphoproliferative disorders and negligible 
with myelofibrosis and marrow hypoplasia. 

discussion

One of the objectives of our study was to examine 
the utility of simultaneous BMA and BMB in routine 
hematological practice. All the patients’ included 
in our study underwent simultaneous BMA and 
BMB evaluation as advocated by many.3,4 They were 
primarily newly presenting and undiagnosed cases. 
Generally, patients’ with hematological malignancies 
are not treated in our hospital and are referred to a 
specialized hematology tertiary care center. The failure 
rate of BMA and BMB in our study was 15.2% and  
6.4%, respectively and was mainly due to a diluted 
marrow or a dry tap. Inadequate biopsies mainly 
comprised of subcortical bony tissue with no marrow 
elements. Many studies have been conducted to 
determine the rate of dry taps. Humphries et al 
reported a rate of 3.9% from 2,235 simultaneous  
bone marrow aspirations and biopsies.5 We feel the 
higher failure rate in our study could have been due to 
the lack of experience on the part of Junior Residents 
who performed these procedures.

The overall percentage of cases, which were concordant 
on both aspirates and biopsy was 62.8%, which is in 
agreement with the study published by Ramji Rai et 
al6 who reported a positive concordance in 61.25% of 
the 160 patients’ studied. The highest correlation was 
seen with megaloblastic anemia and reactive marrow 
as 30.3% and 30.0%, respectively (Table 1). Most of 
our cases of megaloblastic anemia were diagnosed 
on BMA only with trephine biopsy being reported as 
hypercellular leading to the low concordance. Usually, 
BMA is performed alone in cases clinically suspected 
of having megaloblastic anemia and bone marrow 
trephine is not considered useful for its diagnosis.7  
We had four cases of acute leukemia (3 AML, 1 ALL) all 
of which were detected on trephine biopsy. Aspirates 
were diagnostic in only 75% of cases (3 AML) as the  
BMA in the case of ALL was diluted with peripheral 
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blood, hence no opinion could be given. Of the eight 
cases of chronic leukemias (3 CLL, 5 CML), all the 
chronic lymphocytic leukemias were concordant on 
aspirate and biopsy. The myeloid leukemias showed 
a 60% concordance. The aspirates were better able 
to classify the phases of CML (chronic phase n = 1, 
accelerated phase n = 2 and blastic phase n = 1) as 
compared to biopsy. One case of CML with myelofibrosis 
was inconclusive on aspirate. Though, it was possible 
to diagnose both acute and chronic leukemias 
on peripheral smear examination, bone marrow 
evaluation was important as a baseline investigation 
to be compared with subsequent aspirations during 
treatment.

There were seven cases of multiple myeloma, all 
of which could be diagnosed on trephine biopsy. 
Aspirates were diagnostic in only four cases (57.1%). In 
three cases, the aspirates were inconclusive since they 
showed a normal cellularity with scattered plasma cells. 
Studies done by Charles et al8 on 79 simultaneous BMA 
and trephine biopsies from multiple myeloma patients’ 
did not demonstrate any added benefit from routinely 
performed trephine biopsies after an adequate 
specimen was aspirated for the diagnosis of multiple 
myeloma. We however, tend to agree with the study 
by Sabharwal et al9 who found that in cases where 
BMA was inconclusive for multiple myeloma, BMB 
complemented BMA as it helped to identify compact 
masses of plasma cells with no stroma. This was seen in 
three of our 7 cases and it was a significant histological 
feature for differentiation between myelomatous and 
nonmyelomatous plasmacytosis and the role of BMB 
proved invaluable for this. 

All three cases of metastatic deposits (Adenocarcinoma) 
were detected on BMB. All the biopsies in these cases 
showed tumor associated desmoplastic reaction as 
was demonstrated by reticulin stain. BMA and BMB 
showed a 66.6% concordance in the diagnosis of 
metastatic tumors. This is in agreement with other 
authors who have found a lower sensitivity (30-50%) 
on aspirates in the diagnosis of metastatic tumors as 
compared to biopsy.10

The BMA and BMB is a useful tool in the diagnosis of 
unsuspected nonhematological malignancy. Though, 
the number of cases is small, it is in close agreement 
with the study by Ozkalemkas et al,11 who studied 19 
cases of unsuspected nonhematological malignancies in 
aspirates and biopsy and found it to be a useful tool as 
it helped in cutting short the evaluation process leading 
to a definitive diagnosis where patients’ present with 
myriad clinical features. One case was diagnosed as 

osteitis fibrosa cystica on BMB (Fig. 2). The patient 
had osteolytic lesions and was being investigated for 
suspected multiple myeloma. BMB showed increased 
osteoclastic activity affecting subperiosteal, osteonal 
and endosteal surfaces. When this diagnosis was 
offered, follow-up investigations revealed the patient 
to have hyperparathyroidism due to a parathyroid 
adenoma. Though osteitis fibrosa cystica is uncommon, 
bone is a target tissue for parathyroid hormone (PTH) 
whose calcitropic effect is mediated largely via catabolic 
actions on it12 and can be useful in the diagnosis of 
metabolic bone disease. 

While the BMA done in a known case of chronic renal 
failure for anemia was inconclusive, BMB revealed 
features of high turnover renal osteodystrophy 
characterized by increased bone resorption predo-
minating over bone formation.13

Bone marrow hypoplasia (n = 9) and myelofibrosis  
(n = 3) could only be diagnosed on biopsy. The 
aspirates in all the above cases could not offer 
any definitive opinion. Bone marrow histology in 
myelofibrosis was classified according to the criteria by  
Bartl et al.14 Reticulin was graded from 1+ to 4+ as 
per the grading system proposed by Bauertneister  
et al.15 All the cases were found to be in the intermediate 
stage of myelofibrosis i.e. Grade II characterized by 
hyperplastic areas of marrow mixed with fibrotic areas 
consisting of both reticulin and collagen fibers with 
reduction in erythrocytic and myelocytic elements.

We found that 85.71% of granulomatous lesions in 
bone marrow were diagnosed by BMB alone (Fig. 3). 
Aspirates were diagnostic in only 57.14% cases. All 
these cases were tuberculous granulomas. Though AFB 
stain was positive in only one case, the clinical history, 
presentation, laboratory and radiological findings 
helped in reaching the diagnosis of tuberculous 
granuloma in the others. BMB had a higher yield in 
detecting granulomas as compared to BMA, which is 
consistent with other studies.16,17 In contrast, parasitic 
diseases like visceral leishmaniasis and malaria were 
diagnosed only on BMB. Leishmania is endemic in India 
and BMA could be a sensitive method for detecting the 
disease as compared to splenic aspirates.18 Our study, 
though encompassing 2-year data from a busy hospital, 
did have the limitation of not having a wide-spectrum 
of cases since these cases were directly referred to the 
tertiary hematology center situated in the same city. 
Thus, no follow-up studies or any additional ancillary 
tests could be carried out in many of these patients. 
Imprint smears from BMB were done in only a few 
cases and thus they did not form a part of our study. 
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In our view, inclusion of imprint smears for all cases 
could help bring down the failure rates and increase 
our diagnostic yield.

conclusion

The utility and efficacy of BMB as compared to BMA 
have been discussed and debated. The answer, though 
complicated remains essentially the same. Both 
procedures complement each other with aspiration 
smears being primarily used for a cytological diagnosis 
and trephine biopsies helpful for a histological  
diagnosis as cellularity, fibrosis and architectural 
patterns are better visualized. Metastatic deposits and 
focal lesions also have a better diagnostic yield on 
BMB. This view has been supported by other authors.19 
Bone marrow examination was a very useful tool in the 
evaluation of unsuspected conditions such as metabolic 
bone disorders and metastasis as observed in our study.

Despite the growing complexity and dependence on 
newer methodologies and ancillary assays including 
immunochemistry, cytogenetic analysis, flow cytometry 
and molecular assays, which may have augmented and 
refined the diagnostic criteria formerly obtained by 
light microscopy, the traditional role of examination of 
BMA and histopathological evaluation of BMB remains 
as important as it has been in the past. 
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AbstrAct

Background: Nonfermentative gram-negative bacilli (NFGB) have emerged as a major cause of nosocomial infections.This study 
was undertaken to know the prevalence of nonfermenters isolated from different clinical samples along with their susceptibility 
profile. Material and methods: Conventional bacteriological methods were used for identification and susceptibility testing of 
nonfermenters. Susceptibility testing was performed by methods as recommended by Clinical Laboratory Standard Institute 
(CLSI). Results: Out of the total 1,650 clinical samples received NFGB were found in 201 samples with an isolation rate of 
12.18%. Nonfermenters isolated were Pseudomonas aeruginosa (50.24%), Acinetobacter baumannii (24.87%), Acinetobacter lowffii 
(5.47%), Pseudomonas fluorescens (1.49%), Pseudomonas stutzeri (1.99%), Burkholderia cepacia (6.96%), Stenotrophomonas maltophilia 
(2.98%), Achromobacter xylosoxidan (3.98%) and Shewanella putrefaciens (1.99%). Most of the isolated organisms were multidrug-
resistant (MDR). P. aerurginosa showed good sensitivity to imipenem (91.08%), cefoperazone sulbactum (68.31%) combination, 
amikacin (69.30%) and colistin (100%). A. baumannii showed 90% sensitivity to imipenem and 94% to colistin. Conclusion: Our 
study showed that prevalence of NFGB amongst different clinical isolates is significantly high especially in this part of the 
world and these organisms are often MDR. In this scenario, we propose all laboratory samples should be screened for NFGB 
even in clinically unsuspected cases. P. aeruginosa showed good sensitivity to colistin, imipenem, amikacin and cefoperazone 
sulbactum combination while A. baumannii showed good sensitivity to imipenem and colistin. 

Keywords: Nonfermentative gram-negative bacilli, prevalence, Pseudomonas aeruginosa, Acinetobacter baumannii, nosocomial 
infection

The nonfermentative gram-negative bacilli 
(NFGB) are a group of aerobic, nonspore 
forming, gram-negative bacilli that either do 

not utilize carbohydrates as a source of energy or 
degrade them through metabolic pathways other 
than fermentation.1 They can be recovered from 
hospital environment, commonly cause device related 
infections, are often resistant to disinfectants and have the 
potential to spread from patient-to-patient via fomites 
or the hands of medical personnel.2,3 Nonfermenting 
bacteria associated with different nosocomial infections 
are becoming increasingly resistant to commonly used 
antimicrobial agents.4 NFGB are known to account 

for nearly 12-16% all bacterial isolates from a clinical 
microbiology laboratory. This study was done to know 
the prevalence of nonfermenters isolated from different 
clinical samples and to assess their clinical significance. 
Antimicrobial susceptibility profile of nonfermenters 
was also studied.

MAteriAl And Methods

The present study was done from July 2011 to June 
2012. The nonfermenters (201) included in this study 
were isolated from various clinical samples like wound, 
pus, sputum,  blood, urine, tracheal aspirate and others 
(including cerebrospinal fluid [CSF] and various body 
fluids). All collected specimens were processed by 
standard techniques. Organisms that failed to acidify 
the butts of triple sugar iron media were considered 
nonfermenters and subjected to a battery of tests 
like morphology, motility, oxidase, catalase, indole, 
urease, nitrate, citrate tests and oxidation-fermentation 
reactions of glucose, lactose, xylose, maltose, mannitol 
(Hugh-Leifson method), lysine, arginine decarboxylase 
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test and gelatine liquefaction test.1,5 Biochemical 
characteristics of isolated nonfermenters is shown 
in Table 1. 

The clinical significance of the NFGB was assessed 
retrospectively by analyzing the case sheets for 
compliling of laboratory and clinical criteria. The 
laboratory criteria included the presence of pus cells 
along with gram-negative bacilli in the stained smear 
from the sample, single bacterium infection, repeat 
isolation of same bacteria from the sample concerned, 
leukocytosis and relevant radiological evidence (in case 
of sputum and trachea bronchial aspirate sample).6 The 
clinical criteria included the presence of risk factors such 
as underlying disease (diabetes mellitus, chronic renal 
failure, malignancy, hepatitis, bronchiectasis, cystic 
fibrosis, pneumonia and other immunosuppressive 
conditions), presence of intravenous or urinary 
catheters, length of stay in intensive care unit (ICU), 
beginning of mechanical ventilation, history of previous 
antibiotic therapy, history of recent hospitalization and 
recent surgery.3

The sensitivity test was performed with help 
of the Kirby-Bauer disc diffusion method using 
commercially available disc (Hi-Media).7 The different 

antimicrobials used were cephalexin (30 ug), ampicillin 
(10 ug), tetracycline (25 ug), chloramphenicol 
(25 ug), co-trimoxazole (25 ug), norfloxacin (10 ug), 
ciprofloxacin (5 ug), gentamycin (10 ug), amikacin 
(30 ug), ceftazidime (30 ug), ceftriaxone (30 ug), 
cefotaxime (30 ug), ticarcillin (75 ug), piperacillin/
tazobactum (100 ug/10 ug), cefoperazone/sulbactum 
(75 ug/10 ug), imipenem (10 ug) and colistin (10 ug). 
The results were interpreted as per CLSI guidelines.8 
Escherichia coli ATCC 25922 and Pseudomonas aeruginosa 
27853 were used as control strains.

results

In the present study, 201 nonfermenters were isolated 
out of 1,650 clinical samples accounting for an isolation 
rate of 12.18%. A total of 188 isolates were considered 
significant by the criteria mentioned. The clinical 
specimen included tracheal aspirate (18.4%), sputum 
(16.41%), blood (16.41%), pus (27.86%), urine (15.92 
%) and remaining 4.97% from other categories. P. 
aeruginosa was the predominant isolate, 101 (50.24%) 
followed by Acinetobacter baumannii (24.87%). Other 
isolated nonfermenters were Acinetobacter lowffii 
(5.47%), Pseudomonas fluorescens (1.49%), Pseudomonas 
stutzeri (1.99%), Burkholderia cepacia (6.96%), 

Table 1. Differential Reactions of Nonfermentative Gram-negative Bacilli
Differential tests
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Oxidase + – – + + w – + +
Motility + – – + + + + + +
Oxidation glucose + + – + + + + + +
Oxidation lactose – + – – – + + – v
Oxidation maltose v v – v + + ++ – +
Oxidation mannitol v – – + v + – – +
NO3 reduction v – – – + – – v –
Arginine + – – + – – – – –
Fluorescein + – – + – – – – –
DNase – – – – – – + – +
Aesculin – – – – – v + – v
H2S (KIA) – – – – – + – – +
Urease v v v v v v – – –
Additional tests Growth at 

42ºC
Gelatin+ ONPG+ 

Lysine+
Lysine+ Xylose+

+ = Positive, – = Negative, v = Variable, + = Weakly positive, ++ = Strongly positive. ONPG = Orthonitrophenyl-β-D-galactopyranoside.
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Stenotrophomonas maltophilia (2.98%), Achromobacter 
xylosoxidan (3.98%) and Shewanella putrefaciens (1.99%).  
The clinical sources of these isolates are shown in 
Table 2. Fifty-five percent of patients were male and 

45% were female. Majority of patients (72%) were 
adults aged above 45 years. Connection to ventilator, 
history of invasive procedures, steroid and other 
immunosuppressive therapy and underlying disease 

Table 2. Clinical Sources of Nonfermentative Gram-negative Bacilli
Organism Pus Sputum Tracheal  

aspirate
Blood Urine Others Total

P. aeruginosa 31 20 18 14 16 2 101
A. baumannii 10 9 11 10 8 2 50
A. lowffii 3 2 3 1 1 1 11
P. fluorescens -- -- -- 1 1 1 3
P. stutzeri 2 -- -- 1 1 --- 4
B. cepacia 5 2 2 2 2 1 14
S. maltophilia 2 -- 1 1 1 1 6
A. xylosoxidan 3 -- -- 2 1 2 8
S. putrefaciens -- -- 2 1 1 -- 4
Total 56 33 37 33 32 10 201

Table 3. Susceptibilities of Nonfermentative Bacilli to Antimicrobial Agents
Antimicrobials
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Ampicillin 8 (7.92) 4 (8) 1 (9.09) 0 1 (25) 0 0 0 1

Tetracycline 22 (21.78) 11 (22) 2 (18.2) 1 (33.33) 1 (25) 2 (14.28) 0 2 (25) 2 (50)

Chloramphenicol 23 (22.77) 14 (28) 3 (27.8) 1 (33.33) 2 (50) 3 (21.42) 0 4 (50) 75 (75)

Co-trimoxazole 11 (10.89) 3 (6) 1 (9.09) 0 0 13 (92.85) 6 (100) 2 (25) 4 (100)

Cephalexin 0 0 0 0 1 (25) 3 (21.42) 0 0 0

Ciprofloxacin 27 (26.73) 9 (18) 3 (27.27) 1 (33.33) 2 (50) 12 (85.71) 6 (100) 6 (75) 2 (50)

Norfloxacin 4 (3.96) 0 0 0 1 (25) 4 (28.57) 3 (50) 2 (25) 1 (25)

Ceftazidime 29 (28.71) 14 (28) 2 (18.18) 0 2 (50) 12 (85.71) 4 (66.66) 2 (25) 2 (50)

Cefotaxime 17 (16.83) 7 (14) 3 (27.27) 0 0 6 (42.85) 0 0 2 (50)

Ceftriaxone 21 (20.8) 15 (30) 4 (36.36) 1 (33.33) 1 (25) 7 (50) 0 2 (25) 3 (75)

Gentamicin 24 (23.76) 12 (24) 3 (27.27) 1 (33.33) 2 (50) 0 0 4 (50) 2 (50)

Imipenem 92 (91.08) 45 (90) 10 (90.9) 3 (100) 3 (75) 13 (92.85) 0 8 (100) 4 (100)

Cefoperazone/ 
Sulbactum

69 (68.31) 8 (16) 4 (36.36) 2 (66.66) 2 (50) 9 (64.28) 0 6 (75) 4 (100)

Piperacillin/ 
Tazobactum

47 (46.53) 19 (38) 4 (36.36) 1 (33.33) 2 (50) 8 (57.14) 0 4 (50) 3 (75)

Ticarcillin 49 (48.51) 12 (24) 5 (45.45) 1 (33.33) 2 (50) 4 (28.57) 0 4 (50) 3 (75)

Amikacin 70 (69.30) 32 (62) 6 (54.54) 2 (66.66) 1 (25) 2 (14.28) 0 6 (75) 4 (100)

Colistin 101 (100) 47 (94) 11 (100) 3 (100) 4 (100) 0 3 (50) 4 (100) 4 (100)
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accounted for significant decrease of antibiotic 
activity. The results of susceptibility testing of the 
identified species are listed in Table 3. The most active 
antibiotic against P. aeruginosa was colistin (100%) 
followed by imipenem (91.08%), amikacin (69.30%) 
and cefoperazone/sulbactum combination (68.31%). 
In case of A. baumannii most active drug was also colistin 
(94%), followed by imipenem (90%) and amikacin 
(62%). All isolates of S. maltophilia were susceptible 
to co-trimoxazole and ciprofloxacins. Susceptibility of 
B. cepacia to co-trimoxazole, ciprofloxacin, ceftazidime 
and imipenem was 92.8%, 85.7%, 87.5% and 92.8%, 
respectively.  

discussion

NFGB, that were previously considered to be 
contaminants have now emerged as important 
nosocomial pathogens.9 P. aeruginosa and Acinetobacter 
species are known to be common among them.10 
Our observations well corroborate with this. NFGB 
belonging to Pseudomonas species and Acinetobacter 
species together accounted for 84.06% of the isolates. 
In our study, highest number of the NFGB isolates 
were from pus sample, similar to the observations 
made by others.11,12 NFGB were commonly involved in 
wound infections resulting from road traffic accidents 
and chronic nonhealing ulcers. The clinical conditions 
associated with NFGB infection in our study included 
surgical site infection (SSI), ventilator-associated 
pneumonia (VAP), urinary tract infection (UTI), 

septicemia and chronic nonhealing ulcer because of 
endocrinopathy like diabetes mellitus. P. aeruginosa and 
A. baumannii were more commonly isolated from SSI 
and UTI, whereas majority of VAP cases were due to 
A. baumannii.

P. aeruginosa isolates in this study were highly 
susceptible to colistin, imipenem, amikacin and 
cefoperazone/sulbactum combination. This contrasts 
with the antibiotic susceptibility pattern of bacterial 
isolates from Chandigarh12 and Bangalore.13 In a 
study from Chandigarh a total of 42% strains of P. 
aeruginosa were found to be resistant to imipenem.12 
Similarly in Bangalore P. aeruginosa showed 60-70% 
resistance to amikacin, ceftazidime, and ciprofloxacin.13 
The strains of Acinetobacter species showed higher rate 
of resistance to ciprofloxacin, amikacin, ceftazidime 
and piperacillin in a study in Bangalore when 
compared with the present study.14 The antibiotic 
susceptibility patterns may change with time and may 
vary from hospital to hospital. Susceptibility patterns 
may be altered due to resistance transfer and mutant 
selection from indiscriminate and excessive use of 
antibiotics.15,16 Furthermore, most of our patients came 
from rural areas without much exposure to antibiotics. 
Differences in susceptibility could be attributed to these 
above mentioned factors. Six strains of S. maltophilia 
were isolated during the study. Two of isolates were 
from wound infections and one each from tracheal 
aspirate, blood, urine and CSF. Administration of co-
trimoxazole promptly brought out a cure in these 
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Figure 1. Clinical sources of nonfermentative gram-negative bacilli.
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patients.2,17 S. maltophilia is inherently resistant to 
aminoglycosides and β-lactum antibiotics including 
carbapenem. Our study showed a lower range of 
sensitivity of isolated strains against fluoroquinolone 
and this  may be attributed to their widespread use 
particularly ciprofloxacin and norfloxacin.

From the present study, it can be concluded that 
nonfermenter gram-negative bacilli though regarded 
as contaminants are important bacteria causing 
both hospital- and community-acquired infection. 
P. aeruginosa and A. baumannii were the most 
common NFGB isolated in our study. They have been 
associated with UTI, septicemia, SSI, VAP and other 
chronic wound infection and most of them were 
multidrug-resistant. P. aeruginosa has shown good 
sensitivity to colistin, imipenem, amikacin and 
cefoperazone/sulbactum combination. A. baumannii 
shows good sensitivity to colistin, imipenem and 
amikacin. The different species of NFGB showed varied 
susceptibility pattern in this study. So, the proper 
identification of NFGB upto the species level along with 
monitoring of their susceptibility patterns are important 
for proper management of the infection caused by them. 
It is also important to establish the clinical relevance of 
the isolated NFGB, before they can be considered as 
pathogens to avoid unnecessary usage of antibiotics and 
emergence of drug-resistant strains.
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Pelvic Tuberculosis Mimicking Ovarian Malignancy: 
A Case Report
taru gupta*, sangeeta gupta**, pushpa bhatia†, nupur gupta‡

AbstrAct

Tuberculosis is a global health problem, primarily seen in developing countries, where there are insufficient health services and 
high prevalence of human immunodeficiency virus (HIV) has further increased the burden of disease. Pelvic tuberculosis can 
cause ascites and an abdominal mass that may masquerade as ovarian cancer. CA125 levels are raised in peritoneal tuberculosis. 
CT scan and MRI also give a similar picture and diagnosis is often difficult. We are presenting an unusual case of pelvic 
tuberculosis being referred to us as a case of adnexal mass with ascites and raised tumor marker.

Keywords: Pelvic tuberculosis, adnexal mass, adenosine deaminase

One-third of the world population is affected 
with Mycobacterium tuberculosis and is at 
risk of developing the disease. Abdominal 

tuberculosis which may involve the gastrointestinal 
tract, peritoneum, lymph nodes or solid viscera, 
constitutes upto 12% of extrapulmonary tuberculosis 
and 1-3% of the total. The exact incidence of pelvic 
tuberculosis is not accurately known because of 
asymptomatic nature, bizarre symptoms and lack 
of reliable confirmatory investigations. Being a 
paucibacillary disease, demonstration of M. tuberculosis 
is not possible in all cases; a high index of suspicion is 
required. Pelvic tuberculosis should always be kept 
in mind for differential diagnosis of a patient with 
adnexal mass and ascites especially in high-risk groups 
(from countries, where tuberculosis and acquired-
immunodeficiency syndrome (AIDS) are prevalent and 
patients have compromised general health).

cAsE rEPOrt 

Mrs. X, a 43-year-old female was referred to  
ESI-PGIMSR, Basaidarapur, New Delhi for a right 
adnexal mass with ascites and raised tumor marker for 

further evaluation and management. She had history of 
generalized, dull aching pain abdomen since 5-6 months. 
Pain was nonradiating and there were no relieving or 
aggravating factors. There was history of lethargy and 
weakness since 5-6 months. Her menstrual cycles were 
regular. She was Para-1 Live-1 with lower-segment 
cesarean section (LSCS) done 15 years back. There was 
no history of tuberculosis in the patient. There was no 
history of any cancer in the family. Patient’s husband 
took antituberculosis therapy (ATT) for six months for 
abdominal Koch’s six years back. Patient was afebrile 
and had no signs of anemia or lymphadenopathy.  
The abdomen was distended and shifting dullness was 
present. Pelvic examination revealed a normal sized 
uterus and a palpable right adnexal mass of about  
2 × 3 cm with fullness in fornices. USG (L/A) showed a 
right adnexal mass of 2.4 × 2.0 cm with mild-to-moderate 
ascites. Cancer antigen 125 (CA-125) was 255 U/ml (N < 32).  
She underwent the routine and specific investigations.

Contrast-enhanced computed tomography (CECT) 
(W/A) showed 6 mm sized hypodense lesion in left 
lobe of liver. There was gross ascites. There was diffuse 
omental caking. There was right adnexal mass of  
2.5 × 2.3 cm. Impression: Likely mitotic ovarian lesion 
with suspicion of lesion in left lobe of liver.
Magnetic resonance imaging (MRI) (W/A) was done, 
which showed nodular peritoneal thickening with 
nodules in omentum and mesenteric folds, multiple 
sub-centimeter sized lymph nodes seen in para-aortic 
region, marked ascites suggestive of diffuse peritoneal 
disease. ? Neoplastic ?? Tuberculosis. Uterus was 
normal sized. Bilateral ovaries were normal in size with 
paucity of follicles.
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Ascitic fluid tap was done and samples were sent 
for acid-fast bacilli (AFB) smear and culture for  
M. tuberculosis, Grams stain, biochemistry and 
cytology. There was no AFB seen on smear. Grams 
stain also showed no organism but pus cells.  
Cytology was negative for malignant cells. Ascitic  
fluid protein was 5.5 gm% and sugar was 96 mg%. 
Ascitic fluid  adenosine deaminase (ADA) was 25 u/l 
(N < 30). 

Patient was diagnosed as a case of ascites with  
intra-abdominal lymphadenopathy with thickening of 
omentum with raised CA-125 levels. 

Exploratory laparotomy was done. There was 
straw colored ascites. Omental caking was present. 
Peritoneum, intestine and omentum were studded with 
nodules. There was a vague mass without the line of 
cleavage with adherent loops of bowel and omentum. 
Uterus and ovaries were seen to be chronically 
inflamed. 

Ascitic fluid was sent for cytology, biochemistry and 
estimation of ADA activity.

Omental biopsy and parietal peritoneal biopsy was 
taken for histopathology. Mass closure was done. 
Histopathology report confirmed granulomatous 
inflammation consistent with tuberculosis. Ascitic fluid 
ADA was 25 U/l (N < 30 U/l). Cytology was negative 
for malignancy. 

ATT was given as Category 1 treatment for severe form 
of extrapulmonary tuberculosis.

She responded to the treatment and after one year her 
transvaginal ultrasound scan was normal.

DIscUssION

The incidence of tuberculosis is rising in the 
world and moreover it has atypical presentations. 
Pelvic tuberculosis infection is usually caused by 
reactivation of organisms from systemic distribution 
of M. tuberculosis from a primary infection. Direct 
transmission between sexual partners has been 
documented. Spread from other intraperitoneal foci is 
rare.1 

Pelvic tuberculosis occurs more frequently in women,  
and they classically present with pelvic pain, infertility, 
poor general health or menstrual disturbances. It may 
also present as adnexal mass with ascites when it is 
difficult to distinguish from ovarian malignancy.

Our patient also presented with adnexal mass and 
ascites with raised serum CA-125 level. Since, ascitic 
fluid for AFB smears by Ziehl-Neelsen stain provides 
only about 25% of the tuberculous peritonitis 
diagnosis, peritoneal tissue study is recommended.2 
Though culture might eventually be positive in upto 
a third cases, the time taken for growth, usually six 
weeks is to long for diagnosis to be made. Polymerase 
chain reaction (PCR) of ascitic fluid for M. tuberculosis 
is now the investigation of choice for patient with 
suspicious pelvic tuberculosis.

An elevated ADA level in the serous cavity fluid is now 
considered to be a perfect marker for the diagnosis of 
tuberculosis.3 Several studies report 100% sensitivity 
and 92-100% specificity of ADA for the diagnosis of 
peritoneal tuberculosis.4 False negative results may 
occur when ascitic fluid total protein concentration 
is low as in cirrhosis.5 It was not raised in our patient  
(< 30 U/l). 

When patient presents with abdominal pain, ascites 
and pelvic mass, discrimination between other 
abdominal pathologies and metastatic ovarian 
cancer is extremely difficult. CA-125, a tumor 
associated antigen is a nonspecific marker of ovarian 
cancer and may be a misleading parameter, as it is 
elevated in variety of conditions such as infections, 
tuberculosis, endometriosis, Meigs syndrome, ovarian 
hyperstimulation, active hepatitis, acute pancreatitis, 
pericarditis, etc.6-8 However, ovarian cancer remains 
the first diagnostic consideration and for this 
purpose, peritoneal and or mass tissue acquisition for 
pathological study is mandatory.

Indications for surgery in patients with pelvic 
tuberculosis include need of a correct diagnosis, 
persistence of pelvis mass and recurrence of pain after 

Figure 1. Photomicrograph showing epithelioid cell 
granuloma with Langhan’s type giant cell in the center. 
(H&E, 400x).
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completion of treatment. Surgery must be conservative, 
especially in women in reproductive life.

cONclUsION

Pelvic tuberculosis should always be considered in 
the differential diagnosis of adnexal mass, ascites 
or elevated CA-125 particularly in patients with  
high-risk (from countries, where tuberculosis or AIDS 
are prevalent).

Ascitic fluid ADA through said to be the perfect marker 
for the diagnosis of pelvic tuberculosis, may be false 
negative. If high index of clinical suspicion remains, 
laparoscopy tissue biopsy and histopathology should 
be the appropriate approach to avoid extensive surgery.
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routine HIV testing recommended for All Women, regardless of Individual risk factors

Women represent the fastest growing population of persons infected with HIV and heterosexual transmission 
has become a much bigger factor. All women, between 19-64 years of age, irrespective of risk factors should 
be tested for HIV, said Padma Shri and Dr BC Roy National Awardee Dr KK Aggarwal, President, Heart Care 
Foundation of India and MTNL Perfect Health Mela.

A committee opinion issued by the American College of Obstetricians and Gynecologists (ACOG) and published 
in the journal Obstetrics and Gynecology recommends that HIV screening should be done for all women aged 
19-64 years, regardless of their risk factors and targeted screening should be done for women outside this age 
range who are at high-risk. For example, all sexually active teenagers under 19 years should be tested, as well as 
women older than 64 years who have had multiple partners in recent years. 

Currently, testing is done only for pregnant patients, patients at high-risk, and/or upon patient request. Present 
recommendation on HIV screening emphasizes ‘opt-out’ testing as the preferred approach. 

What is ovarian tissue cryopreservation?

Doctors are experimenting with a procedure to freeze the tissues from a woman’s ovary. The ovaries produce 
eggs. In this procedure, doctors cut the tissue from one of your ovaries into thin slices. These slices are then 
frozen. After your cancer treatment, the doctors can place a slice of thawed ovarian tissue back into your body. 
The tissue does not need to go back, where it came from in order to start producing eggs. You may need to be 
treated with fertility hormones in order for this tissue to produce an egg. Once the tissue produces an egg, your 
doctor will retrieve it and fertilize it in the laboratory. After your doctor places the subsequent embryo into your 
uterus, you may be able to get pregnant. There are some disadvantages to this procedure. You will need to have 
surgery several times. It also is dangerous if you have cancer of the ovary. If the tissue has cancer and is placed 
back in your body, the cancer could spread.

■ ■ ■ ■
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Accuracy in Estimation of Gestational Age in Third 
Trimester by Fetal Kidney Length in Indian Women
dP guPta*, Hem PrabHa guPta**, ZeesHan Zaidi †, dK saxena ‡, ratna Prabha gupta¶

Ultrasonography in obstetrics has changed the 
way gestational age (GA) is determined. It 
has completely altered the method in which 

the obstetrician queries, examines and announces the 
due date of delivery. Dating by last menstrual period 
(LMP) is inaccurate as most of the women do not 
remember the date, or they calculate their dates by 
the Indian Calendar e.g., Sawan ki Ekadashi or before 
holi and the muslim ladies calculate their LMP by the 
Islamic Calendar e.g., fifth day after Muharram or 
Bakri-Id. This is too cumbersome for the obstetrician 
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AbstrAct

Introduction: Accuracy in estimation of gestational age (GA) has become more demanding as technology used in sonography has 
become more advanced. Patient’s expectations have also increased and they expect exact estimations to plan their pregnancies. 
Fetal kidney length (FKL) alone or in combination with other biometric indices can be used in estimating GA more precisely. 
Objective: The study aimed in measuring FKL and calculating GA using it as a single parameter and comparing the accuracy 
when combined with other biometric parameters used in estimation of GA on ultrasonography in third trimester in Indian 
women. Material and methods: Healthy pregnant women in third trimester with single live fetus with no maternal or fetal 
complications were selected for the study. FKL along with other biometric parameters were measured. The results were analyzed 
for finding if FKL could be used as a single parameter in estimation of GA and if the accuracy improved if combined with 
other indices. Results: GA was estimated in 715 cases by all four parameters in the women who came in the third trimester for 
ultrasonography. FKL was also measured simultaneously in these women. It was observed that average FKL increased linearly 
from 30.7 mm at 27 weeks to 39.4 mm at 38 weeks. Mean left kidney length was slightly but significantly more than the right 
kidney. GA was estimated by FKL alone and it gave results with SE ± 10.45 days and when combined with other indices 
accuracy improved to SE ± 5.45 days. Conclusion: FKL can be a single lone parameter in estimation of GA to give an accuracy of  
SE ± 10.45 days, but when used in combination with other four indices the accuracy increased to SE ± 5.5 days.

Keywords: Gestational age, fetal kidney length

and the exact date of LMP is miscalculated. Andersen 
et al1 demonstrated that only 71% women could 
accurately tell the date of their LMP. Factors such as 
menstrual irregularities, conception during lactational 
amenorrhea and spotting in early pregnancy also lead 
to miscalculated LMP. An accurate GA has become a 
necessity in the management of high-risk pregnancies. 
An accurate GA is of importance in cases, where early 
termination is necessary as soon as the fetus becomes 
mature e.g., pre-eclampsia, chronic renal disease, severe 
intrauterine growth restriction (IUGR), diabetes, central 
placenta previa and where mothers are Rh-ve. Accurate 
GA estimation is also necessary, where certain tests 
need to be performed for example amniotic fluid and 
serum assays, chorionic villus sampling and to plan 
fetal therapies. A recent trend can also be included in 
this list, where women want an elective cesarean section 
on a certain date e.g., 11.11.11. or 12.12.12 or the new 
year day and also the date suggested by the astrologer. 
A sudden increase in operation were witnessed on 
these dates. 

In routine ultrasonography, the ultrasonologist measures 
the biparietal diameter (BPD), head circumference 
(HC), abdominal circumference (AC) and femur 
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length (FL) in estimating the GA and estimated date 
of delivery.2 The use of all four biometric indices are 
recommended for all pregnancies beyond 20 weeks for 
reduction of variabilities.3 In second trimester BPD, 
HC, AC and FL can predict GA with fair accuracy  
(±10-14 days). As pregnancy advances these parameters 
become increasingly unreliable in estimation of 
GA.4 Previous studies have demonstrated that fetal 
kidney length (FKL) is a more accurate method of GA 
estimation than BPD, HC, AC and FL after 24 weeks of 
gestation.5-8 Cohen et al9 demonstrated a strong relation 
between GA and kidney length (KL) in 397 consecutive 
women examined at various stages of pregnancy. Konje 
et al5 have also reported that KL is a more accurate 
method of determining GA than the fetal biometric 
indices of BPD, HC, AC and FL between 24 and 38 
weeks of gestation. In this study, we have measured the 
KL in normal pregnancies and calculated the normal 

range during third trimester in Indian women during 
different weeks of gestation. An attempt has been made 
to calculate if FKL alone can be the criteria in estimation 
of GA, or it gives more accurate results when combined 
with other biometric indices. 

MAteriAl And Methods

The study was conducted in the Dept. of Radiology, 
Era’s Lucknow Medical College, Lucknow during the 
period from October 2011 to April 2013 on pregnant 
women who came for ultrasonography with a single live 
fetus in the third trimester. All women were screened 
for any complication during pregnancy, any disease 
e.g., tuberculosis, diabetes, hypertension, obesity, IUGR 
and suspected fetal anomalies. Only those fetuses 
were included in the study in whom the kidney was 
clearly visualized and no abnormal renal morphology 
was observed. Seven hundred fifteen pregnant women 
were screened for BPD, HC, AC and FL. In all these 
cases, KL was also measured simultaneously. Accuracy 
of estimation of GA by BPD alone was calculated 
using it as a single parameter (Table 2) and also GA 
was estimated by FKL. The accuracy in the prediction 
of GA was compared to the values obtained when KL 
was combined with FL, KL with FL and BPD, KL with 
FL and AC and KL with FL and HC. All these values 
were compared to the values obtained when all the 
five parameters i.e. KL, FL, AC, HC, BPD were used 
(Table 2). 

Table 1. Summary of Kidney Length in mm with Gestational Age

GA 
weeks

RKL LKL Mean 
(LKL-
RKL)

Paired 
‘t’ 

value

P  
value

Mean Minimum Maximum SD

Mean SD Mean SD
27 30.093 1.957 31.330 2.160 1.237 -9.268 0.000 30.712 28.600 34.400 2.028
28 30.254 2.234 31.529 2.056 1.276 -4.364 0.000 30.892 27.500 35.250 1.933
29 31.256 1.260 32.428 1.814 1.172 -7.350 0.000 31.842 29.450 35.850 1.486
30 32.843 1.660 33.716 1.968 0.872 -4.334 0.000 33.279 30.850 37.350 1.651
31 34.000 1.880 35.093 1.758 1.093 -7.261 0.000 34.547 31.900 38.550 1.750
32 34.516 1.787 35.242 2.139 0.726 -3.484 0.001 34.879 31.700 39.200 1.792
33 35.526 1.691 36.501 1.770 0.975 -7.477 0.000 36.014 32.450 40.000 1.639
34 35.445 0.852 36.670 0.817 1.225 -8.264 0.000 36.058 33.450 37.400 0.690

35 36.519 0.567 37.794 1.134 1.275 -6.494 0.000 37.156 35.850 39.150 0.806
36 37.463 0.684 38.488 0.714 1.025 -12.204 0.000 37.975 36.700 38.800 0.689
37 38.500 0.141 38.800 0.566 0.300 -0.600 0.656 38.650 38.500 38.800 0.212
38 39.500 0.707 39.450 0.636 0.050 0.053 0.967 39.457 39.450 39.500 0.035

Figure 1. Scatter plot of kidney length with gestational age.
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The length of fetal kidney was measured from 
outer to outer margin using a gray scale real time 
ultrasonographic scanner, a Elpro GE Logic 200 
pro and a 3.5 MHz sector transducer was used.  
The method described by Konje5 was followed i.e., the 
fetus was scanned in transverse plane until the kidney 
were visualized just below the stomach. The probe 
was rotated through 90° to outline the longitudinal 
axis of the kidney during apnea. The right and left 
KL was measured by a single investigator on a single 
ultrasound machine. Both the kidney lengths were 
measured and a comparison was made between the 
increase in length of right and left kidney and if the 
increase occurred linearly. 

Women who had any pregnancy-related complication, 
fetal growth disorder, amniotic fluid abnormality, 
abnormal renal morphology and in whom adrenal and 
renal borders could not be visualized were excluded 
from the study.

The data thus compiled was analyzed using computer 
software MS Excel and SPSS 14.0 version software. 
At each GA, FKL and other biometric indices were 
reported as mean standard deviation (SD). Correlation 
between GA and FKL as well as correlation between 
GA and other parametric indices were calculated 
and assessed by using Pearson’s product moment 
correlation coefficient. To predict GA by using FKL 
measurements and other biometric indices, multiple 
linear regression analysis was performed using linear 
mixed model approach taking GA as dependent 
variable and fetal biometric indices as independent 
variables. New models were constructed by including 
BPD, FL, HC and average of left and right kidney in 
various combinations. Determination of best model 

was based on Akaike information criterion (AIC), r2 
and standard error (SE) of prediction. For each model 
the SE of prediction in days was calculated. Level of 
significance was expressed as ‘p’ value (0.05 was taken 
as significant.)

results

A total of 715 pregnant ladies between 19 years and 40 
years, regardless of parity, who came for sonography 
during the period from October 2011 to April 2013 
were examined for all the four parameters BPD, HC, 
AC and FL to calculate the composite ultrasonographic 
age (CUA). The BPD increased linearly from a mean 
of 69.54 mm at 27 weeks to 93.85 mm at 38 weeks of 
gestation. GA was estimated by this parameter alone by 
regression model and a SE of ± 10.68 days (r2 = 59.8) was 
seen. These pregnant women were also examined for 
FKL along with the other parameters. Care was taken 
to exclude those cases, where there was any pregnancy-
related complication or any other maternal disease 
e.g., tuberculosis, diabetes, hypertension, obesity or 
any fetal abnormality, IUGR, oligohydramnios or 
polyhydramnios.

Both the right and left kidney were measured. Any 
fetus in whom the kidney borders were not clearly 
visualized or any renal abnormality was detected, was 
excluded from the study. 

Average FKL increased from 30.7 mm at 27 weeks to 
39.4 mm at 38 weeks of gestation. The KL increased 
linearly as pregnancy advanced as seen in Figure 1.

Mean fetal left KL was slightly but significantly more 
than right FKL within all the gestational weeks till  
37 weeks (Table 1). GA was calculated by regression 

Table 2. Regression Models of Relationship between GA with Parameters KL, BPD, FL, AC and HC
Parameters Equation AIC r2 SE (days)
KL GA = 6.897 + 0.712*KL 1895.08 61.5 10.451
KL, FL GA = 5.648 + 0.0401*KL + 0.192*FL 1669.43 77.8 7.938

KL, FL, BPD GA = 3.701 + 0.311*KL + 0.146*FL + 0.098*BPD 1592.67 81.7 7.224
KL, FL, AC GA = 4.562 + 0.211*KL + 0.149*FL + 0.037*AC 1469.86 86.4 6.233
KL, FL, HC GA = 2.957 + 0.285*KL + 0.177*FL + 0.026*HC 1581.42 82.1 7.126
KL, FL, AC, HC, BPD GA = 2.206 + 0.134*KL + 0.125 FL + 0.015*HC + 0.030*AC + 

0.049*BPD
1376.36 89.1 5.554

BPD GA = 9.749 + 0.269*BPD 1917.78 59.8 10.689

Kidney length was the most single accurate parameter in predicting GA with standard error of ±10.451 days. The coefficient of 
determination corresponding to this parameter observed is 0.615 (61.5%). 
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model of relationship between GA with other 
parameters.

Table 2 shows that when GA was calculated by KL 
alone the SE was ±10.45 days, fetal FL was added to KL 
and calculation done the SE was reduced to ± 7.93 days. 
As more parameters were clubbed together e.g., AC, 
the SE was ±6.22 days. When all the five parameters 
were included in the calculation the accuracy increased 
and the SE was only ±5.5 days. Thus, it was observed 
that calculation by regression model relationship 
between GA with KL the coefficient of determination 
corresponding to this parameter was r2 = 61.5%, which 
was better than BPD alone r2 = 59.8%. When all the 
five parameters were included the accuracy improved 
and the coefficient was r2 = 89.1% corresponding to  
SE of only ±5.45 days. 

discussion

The fetal biometric indices measured and used for 
calculation of GA during second trimester are also 
used during the third trimester inspite of the fact that 
accuracy decreases as GA progresses.4 In this study, 
we evaluated the role of FKL in estimation of GA 
and compared its accuracy with other fetal biometric 
indices, alone and in combination with other indices. In 
all the cases, both the kidneys were visualized with a 
little manipulation of the transducer position and angle 
insonation relative to the kidney plane, both the kidneys 
could be identified easily, which is in agreement with 
Konje et al.5

All four biometric indices were measured in 715 cases 
along with KL. We observed that by BPD alone the 
GA was estimated with SE of ± 10.68 days (Table 2). 
Our measurement were in accordance with Konje et al4  
who reported a SE ± 11.62 days. The minimum KL 
corresponds well with GA as seen in Table 1. At 27 
weeks it was 28.6, at 30 weeks 30.85 at 34 weeks  
33.45 mm and at 38 weeks it was 39.45 mm. Ansari  
et al10 had also found an excellent correlation between 
GA and FKL, they also found FKL of 29 mm at 29 weeks,  
39.5 mm at 40 weeks. Rahman et al11 have also reported 
mean FKL of 28.8 mm at 29 weeks and 40.23 mm at 40 
weeks.

Lawson et al12 and Fong and Ryan13 also reported that 
measurements of FKL in mm is approximately the same 
as GA in weeks. Similar results have been reported by 
Scott et al.14 

In our study, when FKL was used for calculating 
GA values were with SE ± 10.45 days, which is in 
accordance with the values calculated by Konje et al5 
of SE ± 10.29 days. When all four parameters (HC, BPD, 
AC, FL) were incorporated the accuracy was SE ± 6.22 
days, which differed slightly from values obtained by 
Konje et al4 of SE ± 9.45 days. When FKL was combined 
with other four indices the accuracy increased to 
SE ± 5.54 days. Though FKL can be used as a single 
parameter in estimation of GA, very accurate results 
can be obtained by using all five biometric indices. 
FKL determination would also help in early detection 
of renal malformation when renal lengths can be 
compared with normal values. We found that the most 
precise way of estimating GA was when all five indices 
were included, which was SE ± 5.54 days, which is also 
in accordance with study of Konje et al5 ± 8.4 days and 
Indu et al8 ± 7.41 days.

conclusion

Both the kidneys can be easily visualized on 
ultrasonography in third trimester and can be easily 
and accurately measured. This parameter alone can 
estimate the GA. The FKL in mm collaborates nicely 
with GA in weeks. When the traditionally used four 
parameters (BPD, HC, AC, FL) alone give unreliable 
results in third trimester, FKL can be combined to give 
more accurate estimation of GA.

references

1. Andersen HF, Johnson TR Jr, Flora JD Jr, Barclay 
ML. Gestational age assessment. II. Prediction from 
combined clinical observations. Am J Obstet Gynecol 
1981;140(7):770-4.

2. Pearce JM, Chazal RD. Establishing gestational age. In: 
Ultrasound in Obstetric and Gynecology. 1st edition, 
Dewbury K, Meire H, Cosgrove D (Eds.), Churchill 
Livingstone: Edinburg 1993:p.211-21.

3. Hadlock FP, Deter RL, Harrist RB, Park SK. Estimating 
fetal age: computer-assisted analysis of multiple fetal 
growth parameters. Radiology 1984;152(2):497-501.

4. Benson CB, Doubilet PM. Sonographic prediction 
of gestational age: accuracy of second- and third-
trimester fetal measurements. AJR Am J Roentgenol 
1991;157(6):1275-7.

5. Konje JC, Abrams KR, Bell SC, Taylor DJ. Determination 
of gestational age after the 24th week of gestation from 
fetal kidney length measurements. Ultrasound Obstet 
Gynecol 2002;19(6):592-7.

6. Yousuf N, Moslem F, Haque JA. Fetal kidney length: can 
be a new parameter for determination of gestational age 
in third trimester. TAJ  2007;20(2):147-50.



463Indian Journal of Clinical Practice, Vol. 24, No. 5, October 2013Indian Journal of Clinical Practice, Vol. 24, No. 5, October 2013

obstetrICs and gyneCology

7. Cannie M, Neirynck V, De Keyzer F, Dymarkowski S,  
Bogaert GA. Prenatal magnetic resonance imaging 
demonstrates linear growth of the human fetal kidneys 
during gestation. J Urol 2007;178(4 Pt 2):1570-4. 

8. Kaul I, Memia V, Anand AK, Gupta R. Role of fetal 
kidney length in estimation of gestational age. JK Science 
2012;14(2):65-69.

9. Cohen HL, Cooper J, Eisenberg P, Mandel FS, Gross 
BR, Goldman MA, et al. Normal length of fetal kidneys: 
sonographic study in 397 obstetric patients. AJR Am J 
Roentgenol 1991;157(3):545-8.

10. Ansari SM, Saha M, Paul AK, Mia SR, Sohel A, Karim R. 
Ultrasonographic study of 793 foetuses: measurement of 
normal foetal kidney lengths in Bangladesh. Australas 
Radiol 1997;41(1):3-5.

11. Rahman H, Sadeque A, Al Azad S, Zakir Hussain A, 
Nazrul Islam, Islam S, et al. Ultrasonographic evaluation 
of fetal kidney length in third trimester: correlation with 
gestational age. Bangladesh Journal of Radiology and 
Imaging 2008;16(1):6-10.

12. Lawson TL, Foley WD, Berland LL, Clark KE.  
Ultrasonic evaluation of fetal kidneys. Radiology 
1981;138(1):153-6.

13. Fong KW, Ryan G. Fetal urogenital tract. In: Diagnostic 
Ultrasound. 2nd edition,  Rumack CM, Wilson SR, 
Charboneau, JW (Eds.), Mosby Year Book Inc.: New York 
1998(2):p.1093-121.

14. 14. Scott JE, Wright B, Wilson G, Pearson IA, 
Matthews JN, Rose PG. Measuring the fetal kidney with 
ultrasonography. Br J Urol 1995;76(6):769-74.

■ ■ ■ ■

chemotherapy in Pregnancy to treat breast cancer

Present guidelines for the treatment of breast cancer in pregnant women state that chemotherapy may be 
administered to these women. This should be started in second or third trimester without causing any harm 
to the fetus. Protocols of chemotherapy administration remain the same as in case of non-pregnant women. An 
international collaborative study in pregnant women with primary breast cancer reported a poor prognosis with 
a higher risk for recurrence compared with controls. Survival in pregnant women with breast cancer (n = 311) was 
compared with survival in non-pregnant cases with breast cancer (n = 865). Over a follow-up of 61 months, there 
were 42 cases compared with 103 cases of mortality amongst the study group and controls, respectively. After 
adjusting diagnosis, stage, grading, histologic tumor type, ER/PR status, HER2, trastuzumab and chemotherapy, 
the hazard ratio of pregnancy was 1.34 (95% CI, 0.93-1.91; p = 0.14) for disease-free survival (DFS). Researchers 
stated that DFS could have been raised by 5% if these cases were not associated with pregnancy. Chemotherapy 
did not induce any adverse effects on the fetus, but in some cases preterm delivery was observed. This study 
shows that the life of expectant mother and the fetus could be saved if we start chemotherapy during pregnancy 
itself. Researchers emphasize that pregnancy can be maintained, labor and delivery can be successful, and the 
outcome for mother and neonate can be expected to be favorable.

(Source: Medscape)

Postmenopausal Women with type 2 diabetes More liable to develop breast cancer

Type 2 diabetes is the most common lifestyle disorder these days and its prevalence worldwide has increased 
considerably in the last decade. A population-based retrospective cohort study was designed to predict the 
possibility of breast cancer among pre- (<55 years) and postmenopausal women (≥55 years). Hazard ratios (HRs) 
were calculated at 3 months (early time window) and then till 10 years time (late time window) after diabetes 
index date to elucidate the association between incident diabetes and breast cancer. The study group consisted of 
84,506 women in each of the incident diabetes and matched nondiabetes cohorts, and the mean (standard deviation 
[SD]) age was 61.8 (14.2) years. In the early time window, researchers observed a trend toward an increased risk 
of breast cancer in postmenopausal women with type 2 diabetes (HR 1.31; 95% confidence interval [CI] 0.92-1.86;  
p = 0.14), compared with nondiabetic women. The probability of breast cancer in premenopausal women with 
diabetes is (HR 0.95; 95% CI 0.48-1.86; p = 0.88). In the late time window, the trend changed to (HR 0.92; 95% CI 
0.75-1.13; p = 0.45) and (HR 1.00; 95% CI 0.90-1.11; p = 0.93) in pre- and postmenopausal women with diabetes, 
respectively. So, the risk of breast cancer increases in postmenopausal women immediately after diabetes index 
date compared to the late time window.  

(Source: Diabetes Care 2011;34(12):2542-4.)
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The Effect of Conventional Hormone Therapy and 
Tibolone on Tear Composition and Function in 
Postmenopausal Women
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Menopause is a remarkable event in the 
reproductive life of a woman. The dramatic 
fall in circulating estradiol levels at 

menopause impacts many tissues, the eye being one of 
the target organs. Dry eye complaint is commonly seen 
in postmenopausal women than men of the same age 
group, which may be attributed to androgen or estrogen 
deficiency in them or just an imbalance between 
the two hormones.1 The treatment of deficiencies 
at the target organs bears no definite consensus. If a 
causal treatment is to be proposed, hormone therapy 
containing either estrogen or androgenic preparations 
could provide symptomatic relief in dry eye. Taking 
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AbstrAct

Objective: To compare the effects of conventional hormonal therapy (HT) and tibolone on tear composition and tear function. 
Material and methods: Prospective randomized study in 60 postmenopausal women who received conventional HT versus 
tibolone for postmenopausal symptoms. Response assessed on Kupperman index, eye symptoms and qualitative and quantitative 
tests for tears at six months follow-up. Quantitative data analyzed using Student’s t-test, ANOVA test, Fisher’s exact test and 
qualitative data by using McNemar-Bowker test with Bonferroni correlation and Kappa test. Results: There was a significant 
improvement in the mean Kupperman scores with conventional HT and tibolone (p < 0.01). Tibolone effectively reduced 
foreign body sensation but there was no appreciable change in other eye symptoms with both therapies. P value did not show 
any significant change in quantitative tests (Schirmer’s I and II) and qualitative tests (break-up time) for tear secretion. Tear 
immunoglobulin A level was significantly elevated with both therapies. Conclusion: Conventional HT or tibolone did not have 
any significant beneficial effect on tear composition and tear function. A larger study can be undertaken using systemic or 
topical estrogen or androgen containing preparation for further evaluation for dry eye symptoms.

Keywords: Conventional hormonal therapy, tibolone, tear composition, tear function, postmenopausal women

account of this fact, we planned our study to evaluate the 
effect of conventional hormone therapy and synthetic 
androgenic steroid, tibolone on tear composition and 
tear function.

MAteriAl And Methods

A randomized prospective study conducted in the 
Dept. of Obstetrics and Gynecology, Ophthalmology 
and Pathology, University College of Medical Sciences 
and Guru Teg Bahadur (GTB) Hospital, Delhi, from 
November 2009 to April 2011.

Sixty postmenopausal women attending Menopausal 
HT Clinic at GTB Hospital were recruited. The 
inclusion criteria were age between 40-65 years, either 
surgical or natural menopause and women who had 
never received any hormonal treatment (HT) in past. 
Women with Sjogren’s syndrome, contact lens user, 
unexplained vaginal bleeding, any chronic illness, 
blood dyscrasias and carcinoma breast or endometrium 
in past were excluded.

study Groups

After taking informed consent, 60 selected women 
were randomized into two groups of 30 each by 
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using computer generated random tables and put on 
different regimens of HT for the study. One group 
was put on continuous combined conventional (HT 
conjugated equine estrogen [CEE] 0.625 mg and 
medroxyprogesterone acetate [MPA] 2.5 mg/CEE alone 
0.625 mg in hysterectomized women) and the other on 
tibolone (2.5 mg) for six months.

Methodology

Women participating in the study underwent a 
detailed history taking and complete examination. 
Parameters like assessment of menopausal symptoms, 
eye symptoms and eye tests were done and recorded 
both before initiation of therapy (0 months) and after 
completion of therapy (6 months later).

Kupperman index

Assessment of clinical symptomatology of menopause 
grading from 0 to 4 (none-severe).2

Dry eye symptoms assessed were foreign body 
sensation, excessive tear secretion, irritation/burning 
sensation, redness, diminution of vision. Symptoms 
were graded according to their severity into:  
None = Grade 0, Mild = Grade 1, Moderate = Grade 2 
and Severe = Grade 3.

eye tests

A routine eye examination of all the patients included 
in study was carried out.

 Â Schirmer’s I test: It measures reflex and basal tear 
secretion. The test was done using a 5 mm broad 
and 35 mm long Whatman No. 41 paper. A value 
of >10 mm wetting was considered normal and  
≤10 mm was considered abnormal.3,4

 Â Schirmer’s II test: It measures basal tear secretion 
volume.3,4 Same procedure repeated after 
anesthetizing with topical anesthetic and value  
> 10 mm was considered normal.

 Â Tear break-up time: It is to assess quality of tears. 
Appearance of the first dry spot after application 
of fluorescein dye was measured three times and 
the mean value recorded. Tear break-up time of  
<10 seconds was be taken as abnormal.3,4

 Â Tear immunoglobulin A (IgA) analysis: Tear 
IgA is the major tear immunoglobulin, which is 
secreted from lacrimal gland and it contributes 
to the local immunity in the eye.5 Levels in tears 
are age and tear volume-dependent. Tears were 
sampled from the eyes using 3-4 filter papers 
Whatman No. 1, 5 mm diameter sized discs 
and tested by radial immunodiffusion (RID) 

technique. The IgA in the patient sample was 
measured using the standard curve.

statistical Analysis

Quantitative data analyzed using Student’s t-test, 
ANOVA test, Fisher’s exact test and qualitative data 
by using McNemar-Bowker test with Bonferroni 
correlation and Kappa test.

results

The mean age of the women participating in the study 
was 49.55 years, the range being 40-65 years. Maximum 
women were in the age group of 46-50 years.

Kupperman index 

The common menopausal symptoms in order of 
frequency were hot flashes (75%), insomnia (65%), 
arthralgia/myalgia (63.33%), weakness (61.67%) and 
paresthesia (50%). The less common symptoms were 
palpitations (18.33%), vertigo (20%), melancholia 
(35%) and headache (35%). There was a significant 
improvement in the mean Kupperman scores with 
both the types of therapy (p < 0.01) (Fig. 1) and also in 
Kupperman score grading. 

eye symptoms 

The common eye symptoms were diminution of vision 
(31.6%) followed by foreign body sensation (30%). 
Tibolone reported relief in symptom of foreign body 
sensation, which was statistically significant. The 
symptom of diminution of vision was also relieved 
by tibolone but it is not statistically significant. The 
symptom of irritation in the eye was relieved with 
both the therapies but was not statistically significant. 

Figure 1. Mean Kupperman scores before and after therapy.
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Both therapies did not improve symptoms of excessive 
tearing and redness of eyes after six months treatment 
(Table 1).

eye tests

Schirmer’s I: The mean values of Schirmer’s I did not 
undergo statistical significant changes in both the group.  

Table 1. Eye Symptoms Grading in Conventional HT and Tibolone Groups
Symptoms Grades Before therapy (n) After therapy (n) P value*

Conventional HT Tibolone Conventional HT Tibolone Conventional HT Tibolone
Foreign body 
sensation

None 12 14 13 19 0.38 0.02

0.31

Mild 10 6 13 9
Moderate 5 7 2 2
Severe 3 3 2 0

Tearing None 21 21 22 24 0.18
Mild 5 8 7 6

0.18

Moderate 4 1 1 0
Severe 0 0 0 0

Irritation None 16 20 17 25 1.00
Mild 14 7 13 5

0.42

Moderate 0 3 0 0
Severe 0 0 0 0

Redness None 23 25 28 28 0.45
Mild 7 5 2 2

0.29

Moderate 0 0 0 0
Severe 0 0 0 0

Diminution of 
vision

None 11 14 10 19 1.00
Mild 19 16 20 11
Moderate 0 0 0 0
Severe 0 0 0 0

*McNemar-Bowker test with Bonferroni adjustment.
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The mean Schirmer’s I value before therapy was  
s19.17 mm and 20.62 mm in right and left eye and after 
therapy it was 15.87 mm and 16.83 mm, respectively 
in conventional HT group. While it was 15.87 mm and 
16.86 mm in right and left eye and after therapy, and 
18.47 mm and 16.83 mm, respectively in tibolone group 
(Fig. 2).

 Â Schirmer’s II: Its mean values in right and left 
eye was 12.13 mm and 12.28 mm before therapy 
and after therapy it was 12.1 mm and 10.5 mm, 
respectively in conventional HT group, while it 
was 12.43 mm and 10.5 mm in right and left eye 
before therapy and after therapy 13.83 mm and 
11.3 mm, respectively in tibolone group (Fig. 2). 
The mean values of Schirmer’s II did not undergo 
statistical significant changes in both the groups.

 There was no improvement in the grading of 
Schirmer’s I and II in both groups.

 Â Break-up time: The mean break-up time was 10.44 
seconds and 11.08 seconds before and after therapy, 
respectively in conventional HT group and 11.82 
seconds and 11.31 seconds, respectively before and 
after therapy in tibolone group and this was not 
statistically significant. The mean tear break-up 
time values fell in the normal range before and 
after therapy.

 Â Tear IgA analysis: Both groups of therapies 
increased the tear IgA level post therapy. At the 
end of six months therapy, there was a significant 
change in both the groups (Table 2).

discussion

The mean age at onset of menopause of the women in 
this study was 44.48 years lower than the average age 
of onset of menopause in India, which is 47.5 years.6

Most studies in India and outside have found the most 
common menopausal symptoms to be fatigue and 
arthralgia/myalgia but vasomotor symptoms still figure 
among the commonest symptoms in postmenopausal 
women.7,8 In our study, we found hot flashes to be the 
common symptom followed by insomnia and myalgia. 
The majority of women in our study were < 5 years since 
menopause, which can explain the symptom of hot 
flashes and insomnia to be more common. Also 33.33% 

of the women in our study had surgical menopause, 
which is known to present acutely and more commonly 
with vasomotor symptoms. 

Some studies found diminution of vision to be the most 
common menopausal complaint9,10 but in our study, 
eye symptoms were not the presenting complaints in 
any of the women but on asking a leading question 
about the eye symptoms, diminution of vision was the 
most common eye symptom (31.6%), followed very 
closely by foreign body sensation (30%).

Response to HT in regard to eye symptoms is 
controversial. Erdem and associates in their study 
advocated that the duration of menopause and the 
use of HT is a risk factor for developing dry eye;11  
while other studies have proved that HT has beneficial 
effect on the dry eye symptoms.12,13

Tests done to assess the quantity and quality of tears did 
not show any statistically significant response to either 
conventional HT or tibolone therapy but the mean 
Schirmer’s I and II values, break-up time values were 
in the normal range before and after therapy. Hence, 
the present study also supports that conventional HT 
or tibolone is not a causative factor for dry eyes in 
postmenopausal women.

So, the use of hormone therapy, either estrogen- or 
androgen-based could be a promising modality for 
treatment of dry eye, which is hormone-dependent.1

Both conventional HT and tibolone had a significant 
impact on the tear IgA levels. Post therapy a significant 
increase in the tear IgA levels was appreciated, with 
higher mean levels in the tibolone group.

conclusion

Kupperman index, the 11-item menopausal 
symptomatology index assessed before and after 
six months of therapy found that both conventional  
HT and tibolone effectively relieves the symptoms 
assessed and are equally effective in reducing the 
severity of these symptoms.

A positive effect of both the groups of therapy over 
quantitative (Schirmer’s I and II) and qualitative tests 

Table 2. Comparison of Mean Tear IgA Levels in Conventional HT and Tibolone Groups
Groups Before therapy (mg%) After therapy (mg%) P value*
Conventional HT 51.00 71.17 <0.01
Tibolone 54.67 73.83

*Repeated measures ANOVA with Tukey test at 5% level of significance.
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break-up time for tears could not be found, with the 
mean levels of the quantitative and qualitative tests for 
tears were in the normal range.

Both therapies did improve eye symptoms. Foreign 
body sensation in the eyes was effectively treated in the 
tibolone group, while conventional HT group reported 
lesser irritation in eyes after six months therapy.

Tear IgA levels were significantly increased by both 
form of therapy and this appreciable rise was more in 
the tibolone treated group.

Thus, both the therapies showed no detrimental effect 
on dry eye and as the route of administration of our 
therapy was systemic and sample size was small, topical 
estrogen or androgen containing preparations and large 
sample size can be studied on postmenopausal women 
to see their effect on dry eye.
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the symptom of chest Pain during heart Attack rarer in Young Women

The most common and easily identifiable symptom of chest pain during heart problems especially heart attack is 
rare to find in women aged < 55 years, a recent study suggests. This finding could have serious implications for 
healthcare professionals as they would not be able diagnose and provide adequate treatment of heart attack on 
time. More than 30% of women having acute coronary syndrome (ACS) never experience chest pain. This leads 
to misdiagnosis and gravity of the problem would be over looked leading to increased risk of death. A study 
published in JAMA Internal Medicine, reports chest pain as the presentation of ACS in 13.7% women against 19% 
men. Women who did not have chest pain had some associated symptoms like weakness, shortness of breath, 
feeling hot, cold sweats and pain in left arm and shoulder. These symptoms were more in women as compared 
to men having cardiac troubles but no chest pain. As the patients who had no chest pain had few symptoms in 
general, so the diagnosis of ACS could only be made by thorough cardiological examination and assessments. 
To conclude, health professionals must know that chest pain, age and gender are no longer the only markers of 
a heart attack, but one must take into account other associated symptoms like weakness, shortness of breath and 
rapid heart beats to diagnose ACS on time and help save lives of the patients.

(Source: Medical News Today)

■ ■ ■ ■



469Indian Journal of Clinical Practice, Vol. 24, No. 5, October 2013

Obstetrics and GynecOlOGy

Rare Coexisting Primary Hydatid Cyst and 
Mucinous Cyst Adenoma of Right Ovary 
bandana biswas*, Palash MOndal**, tanuka das†, thejavinuO keditsu‡

Hydatid disease is caused by different species 
of the tapeworm of genus Echinococcus.  
The parasite, during its larval stage, can thrive 

in many parts of the body mainly the liver (63%) 
followed by the lungs (25%), muscles (5%), bones (5%) 
and rarely, in the kidney, brain and spleen.1 However, 
hydatid cyst in the pelvis, especially as a primary 
localization, is rare2-4 with a minuscule incidence 
of 0.25-2.25% of all locations of hydatid cyst.5 Few 
cases of ovarian involvement secondary to a cyst’s 
dissemination from another site have been reported till 
date in literature,6-9 but rarely has there been a case of 
primary ovarian hydatid cysts and never has a case of 
primary ovarian hydatid cysts with coexisting ovarian 
tumor been reported. 

Our illustrated case of hydatid cysts is particularly 
fascinating not only due to its uncommon primary site 
of involvement, but also due to the concurrent presence 
of histologically proven mucinous cystadenoma. 

CASE REPORT

A 70-year-old, postmenopausal, woman presented with 
the complaint of heaviness and swelling in her lower 

AbSTRACT

The human hydatid cyst is caused by different species of the tapeworm of genus Echinococcus. In past literatures, the existence 
of hydatid cysts in various organs has been documented, but one pertaining to the ovary, especially with a coexisting mucinous 
cystadenoma is an enigma, with an incidence between 0.2 and 2.25%. In our case, a 70-year-old lady presented with a huge 
ovarian cyst, which was macroscopically and histopathologically proven to be the concomitant existence of a mucinous cyst 
of ovary and a cluster of mother and daughter hydatid cysts. In this case, no other organ showed evidence of hydatid cysts, 
notably the liver and lungs, the two commonest sites of involvement.

keywords: Hydatid cysts, primary ovarian involvement, mucinous cystadenoma, concomitant coexistence

abdomen, loss of appetite and progressive weight loss 
over the period of six months. In the past, she had five 
full-term normal vaginal deliveries; all healthy, viable 
offsprings. There was no history of surgical intervention 
of any kind.

Being from a farming village, she gave a history 
of having direct contact with cattle, dogs and cats 
throughout the past 25 years. 

She was a known hypertensive, now normotensive due 
to regular medication.

On general examination, the lady was thinly built 
and malnourished. There was no palpable lymphade-
nopathy. On palpation, per abdominally, a cystic 
space occupying lesion was noted, extending upto the 
epigastrium. The surface was smooth, had restricted 
mobility (lower pole not palpable). Per vaginal 
examination corroborated with the abdominal findings. 
No other systematic abnormality could be detected. 
Abdominal sonography (Fig. 1) revealed a huge cystic 
SOL measuring 21.7 × 16.6 × 17.1 cm, occupying the 
epigastric region, displacing the gut superiorly and 
laterally. There were no other abnormalities detected  
in the abdomen. Computed tomography (CT) scan  
(Fig. 2) showed a complex cystic SOL within the 
peritoneal cavity of abdomen with the uterus being 
compressed by the cystic SOL. There were no other 
abnormalities detected in the abdomen. The CT scan 
findings led the radiologist to differentially diagnose 
the mass as an ovarian SOL, hydatid cyst or mesenteric 
cyst. Serological investigations revealed a cancer 
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antigen 125 (CA-125) level of 75 mIU/ml and carcino-
embryonic antigen (CEA) level of 2.3 mg/ml, which did 
not rule the diagnosis of an ovarian malignancy. Due 
to its rapid growing nature, decision was taken for 
a laparotomy, which revealed a huge cyst of the left 
ovary, which contained straw colored fluid. Aspiration 
of the fluid was done with utmost care and precaution 
so as to avoid spillage. On careful inspection of the 
ovarian cyst, it was seen to contain within it, multiple 
lemon-sized cysts, which in turn contained multiple 
grape-like clusters of smaller cysts (Fig. 3). The right 
ovary and fallopian tubes were found to be normal.  
No other abnormalities could be found, macroscopically 
on exploration of abdomen. We ended the surgery 
by performing a total abdominal hysterectomy and 
bilateral salpingo-oophorectomy. To reinforce our 
rare intraoperative finding, we sent sample for an 

Figure 1. Ultrasound showing cystic SOL. Figure 4. Hydatid cyst with mucinous cyst of ovary.

Figure 5. Hydatid cyst with brood capsules, (H&E, X100).Figure 2. CT scan showing huge SOL extending upto 
epigastrium.

Figure 3. Intraoperative finding showing cut section of cyst 
containing clear fluid and daughter cyst-like structures.
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echinococcal titer of the patient which was found to 
be a high 66.6. Postoperatively, she received tablet 
albendazole 200 mg for four weeks followed by  
400 mg for another four weeks. Patient made an 
uneventful recovery and was discharged on the 10th 
postoperative day. Histopathological examination of 
the specimen showed it to be a mucinous cystadenoma 
of the ovary with co-existing hydatid cyst (Figs. 4 and 5).

DISCUSSION

Humans are accidental intermediate hosts in the life 
cycle of the parasitic tapeworm genus Echinococcus. 
This infection is prevalent in those countries where 
people keep cattle, sheep and dogs in their vicinities, 
such as the Mediterranean region, Middle Europe, 
South America, Middle East, East Africa and Australia.1 

Humans become infected by handling soil, dirt, animal 
feces or hair that contains eggs. The egg reaches the 
human small intestine and releases an embryo (also 
called an oncosphere or hexacanth) that penetrates 
the intestinal wall and via portal circulation, reaches 
the liver. The liver being the first filter, thus, is the 
commonest site of development. The embryo then 
passes through a second filter, the lungs, before finally 
entering the systemic circulation and various other 
organs. Once it has invaded these organs, the embryo 
develops into a hydatid cyst, which grows to about  
5-10 cm within the first year and is able to survive 
within organs for years. Once a cyst has reached a 
diameter of 1 cm, its wall differentiates into a thick 
outer, non-cellular membrane, which covers the thin 
germinal epithelium. From this epithelium, cells begin 
to grow within the cyst. These cells then become 
vacuolated and are known as brood capsules, which 
are the parts of the parasite from which protoscolices 
bud. Often, daughter cysts will also form within cysts. 
Slowly enlarging echinococcal cysts generally remain 
asymptomatic. 

Pelvic organs are almost always affected secondary 
to the affection of the liver and lungs, for instance, 
transcoelomic spread from rupture of liver cyst has been 
reported. Pelvic echinococcosis is symptomatically non-
specific, with complaints like abdominal tumefactions, 
abdominal pain and menstrual irregularities, infertility 
and urinary disturbances.8 In some cases, ovarian 
echinococcosis can simulate either polycystic disease 
or malignancy. Correct diagnosis can be difficult due to 

the vague clinical symptomatology, along with atypical 
ultrasonographic and radiological images, which 
merely show a solid ovarian mass. The treatment of 
choice in ovarian hydatid cysts is surgery which could 
be either radical or conservative. Ovarian cystectomy, 
when possible, represents the gold standard treatment.6

In this case, the diagnosis of ovarian echinococcosis 
was dubious as the case simulated malignancy both 
in symptomatology, radiological features and serology, 
and was in retrograde found to have coexisted with one. 
The ultimate confirmation was made by intraoperative 
findings. As there was no evidence of involvement of 
other organs and no past history of echinococcosis, it 
can be concluded that this was a rare case of primary 
ovarian echinococcosis. Despite gold standards, our 
decision to perform total abdominal hysterectomy 
with bilateral salpingo-oophorectomy proved to be 
contributory to our final diagnosis of a concomitant 
ovarian mucinous cystadenoma making our case all 
the more rare.
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OncOlOgy

Study of Tumors by Imprint Cytology

AmAr rAnjAn*, rK chAndOKe**, nidhi chAuhAn†, rAj KumAri‡

Knowledge about imprint cytology (IC) is for 
long. Increasing incidence of cancer in various 
organs have underscored the need for quick 

and accurate diagnostic method. Fine needle aspiration 
cytology (FNAC), Papanicolau stain (PAP) smear, IC, 
frozen section (FS), scrape cytology or combination of 
these methods are in use with their advantages and 
disadvantages. 

However, the sensitivity of these intraoperative 
diagnostic modalities for detecting metastatic disease 
in Sentinel lymph nodes (SLN’s) is not equivalent to 
permanent histopathologic examination (HPE) as a 
gold standard method. 

Two methods for intraoperative diagnoses are commonly 
in use, IC and FS. FS is taken as standard technique for 

AbstrAct

Introduction: The intraoperative diagnostic accuracy of a tumor is an essential part in patients’ work-up. If the surgeon 
finds it malignant during surgery, widespread dissection including lymph nodes can be done simultaneously and thus 
preventing the need of second surgery. Objective: The aim of this study is to determine the accuracy of imprint cytology 
(IC) for the intraoperative diagnosis in patients with tumor and its usefulness in low facility set up. The diagnostic 
accuracy of IC has been compared with histopathological examination (HPE), the gold standard diagnostic. Material 
and methods: This study included 55 patients presenting as a tumor mass of different organs with clinically diagnosed 
as malignant. In the operation theater, smears for IC were made from cut surfaces of tumors. These ware stained with 
Papanicolaou stain and hematoxylin and eosin (H&E) stain. The results of IC were compared with HPE using H&E staining.  
Results: This study included tumor specimens of five from lymph nodes, three from cervix, 31 from breast, four from 
gastrointestinal tract (GIT), three from parotid gland, five from ovary, one from uterine corpus and three from skin. Table 3 
shows categorization of benign and malignant tumors. Locally infiltrative tumors have been shown in benign tumor list. The 
result of my study is as follows: IC for benign and locally infiltrative tumors gave 100% accuracy and that for malignant tumor 
it was 34/35 (97%) accuracy. The only case which was misdiagnosed as reactive lymph node (LN), which was turned out to be 
as Hodgkin’s lymphoma. Conclusion: Intraoperative IC is a useful method for evaluating tumors. The simplicity of technique 
can be used at small centers with low facility set-up. 

Keywords: Imprint cytology, intraoperative diagnosis, low facility set-up

intraoperative diagnoses. But, it has many limitations.  
It needs a costly machine with highly qualified technical 
staff. Amount of tissue in FS is limited, but IC covers a 
larger portion of the same, thus reducing the chance of 
error. IC, which has been introduced by Dudegoen and 
Patrick, is a powerful tool for intraoperative evaluation 
of tumors. IC can sometimes provide information on 
the histogenesis and histologic patterns of the tumor, 
but it cannot provide information on the depth of 
infiltration.5 

IC is the most common methods of analysis due to 
its rapid results, lack of artefact imposed by FS and 
decreased cost. 

FS is the standard method for intraoperative rapid 
diagnosis of the tumor. IC is compared with FS to 
evaluate the diagnostic accuracy. But, IC has certain 
advantages over the procedure. IC can be done even 
in the centers with decreased facility underdeveloped 
infrastructure and deficient trained technician, which 
is needed for FS. To increase the diagnostic accuracy, 
combination of the two is recommended.

IC has role in postmortem pathologic examination  
also. IC has a rewarding role in the diagnosis of 
rare tumors like granulosa cell tumor of breast  
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(Strobet et al 1985), alveolar soft tissue sarcoma of 
vagina. In IC, cytological examination of individual cell 
is done. 

AIMs AND ObJEctIVEs

 Â To establish the usefulness of IC in the settings of 
developing countries like India. 

 Â To compare the sensitivity and specificity of IC 
with those of HPE.

MAtErIAL AND MEtHODs

This study was conducted in Patna Medical College and 
Hospital, Patna in between January 2000 to May 2002.  
A total of 55 cases were studied. All the operations 
done for tumors were taken in the study. Freshly 
operated tumors were handed over to the pathologist 
by the surgeon. Tumors were cut into two or more 
halves keeping the representing area of the tumor 
in mind. On the raw cut surface, clean slides were 
placed. No sliding movement was done. Slides were 
wet fixed in 95% alcohol jar immediately. Slides were 
brought in the main cytology laboratory, where PAP 
stain and hematoxylin and eosin (H&E) staining were 
done. The tissue were placed in formalin jar and sent 
to histopathology laboratory. FS was not done in any 
of the cases due to unavailability of this facility. The 
results of IC were compared with HPE.

rEsULt AND ObsErVAtIONs

This study included specimens of tumors: Five from 
lymph nodes (LNs), three from cervix, 31 from breast, 
four from gastrointestinal tract (GIT), three from 
parotid gland, five from ovaries, one uterine corpus 
and three from skin as shown in Table 1. Table 2 shows 
categorization of benign and malignant tumors. Locally 
infiltrative tumors have been shown in benign tumor 
list. Table 3 shows percentage of cases either benign or 
malignant tumors taken for this study. 

The result of this study is as follows: IC for benign and 
locally infiltrative tumors gave 100% accuracy and that 
of for malignant tumor it was 34/35 (97%) accuracy. 
The only case, which was misdiagnosed as reactive 
LN, turned out to be as Hodgkin’s lymphoma on HPE 
(Table 4). 

We received LN from five patients, two showing 
primary tumor i.e., lymphoma and three showed 
metastasis. All except one case showed same diagnosis 
in IC and HPE. 

Non-Hodgkin’s lymphoma was seen in a single case in 
40-year-old male; clinically multiple LNs were involved, 
largest measuring 2 cm in diameter. Cut surface was 
grayish white and homogeneous. 

On HPE, well-differentiated lymphocytic lymphoma 
was diagnosed. Tumor cell resembled small lymphocyte. 
On IC, smear was cellular consisting of numerous 
atypical lymphoid cells.

Hodgkin’s lymphoma was seen in one case. Patient 
was a 35-year-old male, who presented with cervical 
lymphadenopathy. Size of largest LN was 1.5 cm. Cut 
surface was grey-brown. On HPE, it was diagnosed 
as mixed cellularity variant of Hodgkin’s lymphoma. 
It showed histiocytes, granulocytes, plasma cells, 
lymphocytes, eosinophils and RS cells. Imprint was also 
cellular with mixed population of cells as mentioned in 
HPE. But this case was misdiagnosed as reactive LN 
on IC. 

Metastatic LN was seen in three cases. One case was 
of carcinoma stomach (adenocarcinoma) and two cases 

Table 1. List of Organs, Diagnosis and Their Number 
of Cases
Organ Disease No. of cases 
Lymph node (5) Hodgkins lymphoma  01

Non-Hodgkin’s lymphoma  01
Metastasis:  
Squamous cell carcinoma  02
Adenocarcinoma  01

Cervix (3) Squamous cell carcinoma  03
Breast (31) Fibroadenoma  09

Carcinoma  21
Cystosarcoma phyllodes  01

GIT (4) Rectal polyp  02
Adenocarcinoma colon  02

Parotid gland (3) Mixed parotid tumor  02
Mucoepidermoid 
carcinoma

 01

Ovary (5) Mucinous 
cystadenocarcinoma

 01

Serous 
cystadenocarcinoma

 02

Benign cystic teratoma  02
Uterus (1) Leiomyoma  01
Skin (3) Liopma  02

Basal cell carcinoma  01
Total cases  55
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were of carcinoma larynx (squamous cell carcinoma).  
All three cases were male, between 38-45 years, presented 
cervical LN enlargement. Largest LN measured  
2 cm in diameter. Imprints showed squamous and 
adenocarcinomatous elements. 

Amongst female genital system, we received three 
cases of carcinoma cervix and one leiomyoma. Five 
specimens of ovary showed two cases of benign cystic 
teratoma, two cases of serous cystadenocarcinoma and 
one case of mucinous cystadenocarcinoma. 

In case of carcinoma cervix, IC showed high cellularity 
with sheets of malignant squamous cells. This 
was confirmed by HPE, although it is difficult to 
differentiate carcinoma in situ from carcinoma by IC. 

In leiomyoma we could see spindle-shaped cells in 
IC, although cells were scanty. It could be confirmed 
by HPE. Gross examination was also helpful in such 
cases. No secondary change in leiomyoma was seen in 
either IC or HPE.

Amongst ovaries, benign cystic teratoma was 
identifiable on gross examination too, showing hair, 
teeth, etc. On IC, amorphous material admixed with 
sebaceous cells, squamous cells, columnar cells of 
respiratory and intestinal type, inflammatory cells 
including foreign body giant cells were seen. 

In cases of carcinoma of ovary, mucinous or serous 
nature was identified on cutting open the specimen, and 
looking at the nature of secretion on gross examination. 
In IC, we could see malignant cells in acinar fashion in 
adenocarcinoma. In case of serous cystadenocarcinoma, 
monolayered cells and in mucinous carcinoma mucus 
producing cells were seen in the mucinous background. 

Figure 1. IC of left axillary LN, from the patient operated for 
lump in left breast (10x). Clusters of malignant cells tending 
to form glands.

Figure 4. Histopathological section of left axillary LN of the 
same patient.

Figure 2. High power view of above photograph.

Figure 3. IC of right axillary LN, from the same patient.
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We received 31 tumors of breast. Out of which nine 
cases were of benign tumor, fibroadenoma (FA). 

Fibroadenoma of breast (9): The most common age 
group was 20-30 years. In all cases, it was unilateral 
and solitary and was found on either side. Size was 
between 2 cm to 7 cm in diameter. On cutting open 
it showed uniform grey-white appearance and partial 
lobulation. Tissue was firm. On IC, cells were seen in 
small clusters, uniform in shape and size, which were 
spaced evenly. This was confirmed as FA on HPE. 

Carcinoma breast was seen in 21 cases, mostly presented 
in 5th decade and the youngest was 30 years old. Oldest 
case was 65 years old. On gross examination, tumor 
was irregular in shape and size varying 1.5-9 cm in 
diameter. Cut surface was grey-white in color with area 
of necrosis and hemorrhage in some. In five cases, cystic 
softening and suppuration was present. In 18 cases, LN 
were detected on gross examination. Almost all the LN 
showed metastasis. Imprints of LN were also positive 
for malignant cell indicating metastatic foci in each 
LN. On HPE, microscopically all the malignant tumors 
were intraductal carcinoma type. It showed malignant 
cells in clusters, cords, nest or formed acini. Individual 
tumor cells were large in size, scant cytoplasm and 
oval nuclei. Nuclei showed irregular chromatin and 
prominent nucleoli. Few mitotic figures were also 
seen. Stroma was thick and fibrous. Necrotic foci were 

Table 3. Number of Cases Studied in Percentage (%)
Nature of tumor No. of cases Percentage (%)
Benign tumors 19 34.5
Locally infiltrative 1 1.8
Malignant 35 63.7
Total 55 100

Table 2. Categorization of Benign and Malignant Tumors
Benign tumors + locally infiltrative No. of cases Malignant tumors No. of cases
Fibroadenoma 09 Carcinoma breast  21
Mixed parotid tumors 01 Hodgkins lymphoma 01
Juvenile rectal polyp 02 Non-Hodgkins lymphoma 01
Benign cystic teratoma 01 Metastatic lymph node 03
Leiomyoma 01 Adenocarcinoma colon 02
Lipoma 02 Squamous cell carcinoma cervix 03
Locally infiltrative tumor of skin 01 Cystadenocarcinoma ovary 03
Cystosarcoma phyllodes 01 Mucoepidermoid carcinoma 01
Total 20 Total 35

seen in eight cases. Lymphatic channel involvement  
seen in 15 cases. IC showed high cellularity. Cell  
were seen in clusters, showed high nuclear-cytoplasmic 
ratio. Occasional mitotic figures were also noted. In five 
cases background was necrotic with many polymorphs, 
which was similarly seen in HPE.

Cystosarcoma phylloides was seen in one case. On gross 
examination, it was 20 × 30 cm in size. Cut surface was 
lobulated and cystic. It showed gelatin like mass. On 
HPE, it showed sinus, cleft and slit like canaliculi. Cysts 
were lined with cuboidal to flattened epithelium. Stroma 
was myxomatous and fibrous. Hyalinized collagenous 
material also was noted. IC showed cellular smear with 
cohesive pattern. Individual cell size was larger in CP 
than that of the cells in FA. Cells were uniform in shape 
and evenly distributed. Naked nuclei were also seen. 
Stroma was more than that of seen in FA. Stromal cell 
were oval or spindle-shaped, located in isolated form or 
in cluster. Loose, myxoid background were also seen.

salivary Gland 

Mixed parotid tumors were seen in two cases. They were 
32- and 36-year-old males. Both were 2 cm and 4 cm in 
diameter. On cutting open both were partly lobulated 
and grey-brown in appearance. On HPE more myxoid 
areas, ductal element and foci of squamous epithelium 
together with cartilaginous tissue were seen. 

IC showed hypocellular smear, small round to oval 
cells with vesicular nuclei lying singly or in clumps 
along with fragments of mucinous material. 

Pleomorphic adenoma: On both IC and HPE, it shows 
epithelial and mesenchymal cells. Epithelial cells consist 
of pale blue cytoplasm and round nuclei. Stromal cells 
consist of elongated nuclei. Delicate fibers embedded in 
matrix constituted mesenchymal element of the tumor.
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Mucoepidermoid carcinoma: It was seen in one case. 
Patient was a 38-year-old female who presented with 
swelling in parotid region measuring 3 × 2.5 cm. Cut 
surface was grey-brown, partly lobulated, showed 
grey-white mucoid look. HPE showed squamous cells 
in sheets with evidence of mucin secretion. Cystic 
spaces were lined by mucinous cells. IC showed sheets 
of squamous cells with mucinous cells in mucinous 
background. 

GIt 

Rectal polyp: On gross examination it was a soft, 
elongated and polypoid mass measuring 3 cm in 
length. Cut surface was grey-white. HPE confirmed 
it as benign epithelial polyp. On IC it showed benign 
epithelial cells, pointing towards a nonmalignant lesion.

Adenocarcinoma colon: It was a 5 × 4 cm tumor mass. 
Cut surface was grey-white and irregular. IC showed 
high cellularity and pleomorphic cells were in acinar 
form, indicating adenocarcinoma. This was confirmed 
by HPE.

skin 

Lipoma: Grossly it was grey-yellow, 2 × 3 cm in size. 
IC showed many fat globules indicating a benign fatty 
lesion. This was confirmed by HPE as lipoma.
Basal cell carcinoma: Grossly ulcerated lesion with 
adherent normal skin was received, ulcer measuring  
2 × 1 cm. Cut surface was grey-white. IC showed 
cellular smear, cells having features of malignancy.  
On HPE it was diagnosed as basal cell carcinoma.
Total 55 cases (benign and malignant) were studied.  
It included all age groups (mostly adults) and both the 
sexes. 

DIscUssION 

Although FS is taken as standard intraoperative 
procedure for the diagnosis of tumors. Suen et al, 
1978 observed that for intraoperative diagnosis, IC can 
provide valuable information when FS interpretation is 
equivocal. To increase diagnostic accuracy, combined 
use of IC and FS is recommended.1 
Even in trephine biopsy, which is commonly done with 
bone marrow aspirate (BMA) touch imprint has also 
a significant role in early diagnosis of hematological 
disorders. Frequently when BMA is hypocellular or 
acellular, touch imprint gives valuable clue for the 
diagnosis, on which therapy can be started. Thus it 
prevents the procedural delay of trephine biopsy. 
Suen et al observed that sometimes metastasis in LN 
from signet ring cell carcinoma can be mistaken for 

reactive sinus histiocytosis on FS, but in IC cancer cells 
can be easily detected.1 

Mori et al in 2006, conducted a study on standard 
intraoperative procedure for assessing SLN metastasis 
in breast cancer. IC showed sensitivity 47.1% and 
specificity (false positive) 98.3%. In contrast, FS showed 
sensitivity 88.2% and specificity 100%. Their findings 
suggested that FS is superior to IC. FS was not included 
in our study.2

Fotou et al 2007, conducted a study to evaluate IC in the 
context of specimens with microcalcifications derived 
from vacuum-assisted breast biopsy (VABB). The 
observed sensitivity and specificity of the cytological 
imprints for cancer were 100% (one-sided, 97.5% CI: 
78.2-100%). The imprints were uninformative in 11 
out of 93 cases (11.8%). Thus, they concluded that IC 
provides a rapid, accurate preliminary diagnosis in 
a few minutes.3 Our study was with excised tumors 
of breast, where in nine cases were of FA, 21 cases 
were of infiltrating duct carcinoma (IDC) breast and 
one case of cystosarcoma phyllodes. All the cases 
were histopathologically proven. So, we got results 
approximately similar to this study. 

Popp et al in 1991, studied 186 cases of pulmonary 
neoplasia. Imprint and histologic sections were 
prepared from all forceps and brush biopsy specimens. 
The three techniques were compared for their diagnostic 
sensitivity. As a result, 84.9% of all imprints, 80.6% 
of brush biopsy specimens and 62.9% of histologic 
sections were positive for malignancy. The sensitivity 
of the diagnostic accuracy when all three methods 
were used jointly was 97.3%, and the specificity was 
100%. Agreement in the final morphologic tumor type 
was found in 130 of 150 cases (86.7%) by positive 
brush biopsy specimens, in 136 of 158 cases (86.1%) by 
positive IC, and in 104 of 117 cases (88.9%) by positive 
histology from forceps biopsy specimens.4 Lung tumors 
couldn’t be studied in our study, due to unavailability 
of specimen. But, this study also shows the diagnostic 
significance of IC.

Lee 1982 showed the diagnostic value of IC in a 
retrospective study of 522 histologically proven tumors. 
The total diagnostic accuracy was 92.9% both for benign 
and malignant tumors. Individually for benign tumors, 
the accuracy was 97.2% and for malignant tumors it 
was 89.9%. Overall, the false-positive and false-negative 
rates were 0.8% and 4.8%, respectively.5 

In our study, the overall diagnostic accuracy was 98.1%, 
for benign cases it was 100% and for malignant cases it 
was 97.1% as shown in Table 4. 
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Table 4. Shows the Percentage of Diagnostic Accuracy in All Three Variants of Tumors, Benign, Locally Infiltrative 
and Malignant
Type of tumor No. of cases Histological identification Diagnostic accuracy

Benign  19  19  19 (100%)

Locally infiltrative of skin  01  01  01 (100%)

Malignant  35  34  34 (97.1%)

Total  55  54  54 (98.1%)

Rubio et al (1998) also showed usefulness of 
intraoperative touch preparation (TP) in determining 
the status (metastasis) of over >100 SLN during the 
initial surgical resection, and thus, the necessity for 
axillary LN dissection (ALND) at the time of SLN 
biopsy. Diagnosis by TP was correct compared with 
permanent sections for 99.2% of the nodes. Sensitivity 
was 95.7% and specificity was 100%.6 This study has 
approximately similar result as our study, as only one 
false-negative case was found in present study for 
malignancy. Singh et al (2012) reported an unusual 
case of ulcerofungative mass in the left iliac fossa 
clinically masquerading as squamous cell carcinoma, 
which was diagnosed as primary cutaneous anaplastic 
large cell lymphoma on IC well-supported by HPE and 
immunohistochemical studies.7 This study shows the 
importance of IC for the cases rare tumors. 

Safai et al (2012) studied 100 SLN biopsies from 49 
patients with invasive breast cancers (average node 
yield, 2 nodes per patient were analyzed by TIC, FS 
and HPE). The sensitivity of touch IC and FS was 90% 
when compared with the final histopathology result. 
The specificity of TIC, FS and permanent section was 
100% for detecting metastases in SLNs.8 This study also 
approximates to our study. 

Tew et al in 2005 calculated the sensitivity of four 
different studies that compared IC with FS. They found 
sensitivity of 62% and 72% for IC and FS, respectively.9 
This study is not correlating with my study, as this is 
giving average of four studies in terms of sensitivity 
and specificity. 

cONcLUsION

Thus, the result of the IC study show that is an important 
diagnostic technique with significant diagnostic 
accuracy. It is easy to perform in a limited time and even 
at centers with low medical facility. While considering in 
Indian set-up, it can be performed at the level of district 
hospitals, where many surgeries are being conducted. If 
a cytopathologist is available in the hospital, it can be 

reported in a limited time easily. The experience of the 
pathologist, skill of the technician submitting specimen 
for the intraoperative evaluation and tumor size are 
important variables that influence results.
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Percutaneous Curettage and Allogenic Bone 
Grafting with Bone Marrow in Management of 
Simple Bone Cyst
Op Lakhwani

Simple bone cysts1 (SBC) or unicameral bone cysts1 
(UBC) are benign osteolytic cystic lesions of 
unknown etiology seen at meta-diaphyseal region 

of long bone in growing children. This lesion was 
first described by Virchow R in 1876.2 these lesion are 
usually asymptomatic and patients frequently present 
with pathological fracture3 at the time of diagnosis. 
Various methods of treatment of unicameral bone 
cysts  has been proposed, generally supervised neglect 
treatment in asymptomatic incidentally discovered 
lesion in not weight-bearing bone may be adopted, 
but when patient presents with  pathological fracture 
it requires urgent treatment.  A successful treatment 
should give a higher healing rate and a short time to 
union and no recurrence. This can be achieved by open 
curettage with bone-grafting.4
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AbstrAct

Introduction: Simple bone cyst or unicameral bone cysts are benign osteolytic lesions seen in metadiaphysis of long bones 
in growing children. Various treatment modalities with variable outcomes has been described in the literature. Case report 
show novel surgical technique of minimally invasive method of treatment with better outcome. Case study: A 14-year-old boy 
diagnosed as active simple bone cyst proximal humerus with pathological fracture. Patient was treated by minimally invasive 
percutaneous curettage with curved titanium elastic nail (TENS) and allogenic bone grafting mixed with bone marrow under 
image intensifier guidance. Results: Pathological fracture was healed and allograft filled in the cavity well taken-up. Patient 
achieved full range of motion with successful outcome. Conclusion: Minimally invasive percutaneous method using elastic 
intramedullary nail give benefit of curettage cyst decompression and stabilization of fracture. Allogenic bone graft fills the 
cavity and healing of lesion occurs by osteointegration. This method may be considered with advantage of minimally invasive 
technique  in treatment of benign cystic lesions of bone. Level of evidence: Therapeutic level IV. 

keywords: Unicameral bone cyst, simple bone cyst, allogenic bone graft

Intralesional injection of steroids5,6 autologous 
bone marrow7,8 percutaneous injection of allogenic 
demineralized bone matrix and percutaneous curettage 
and bone grafting was described by  Killian9  with 
widely variable success rate. As minimally invasive 
technique preserves periosteum, muscles and blood 
supply hence, we propose a novel surgical technique of 
curettage cyst decompression and use of allogenic bone 
graft. The technique gives easy and effective approach 
and successful outcome.

cAse study

A 14-year-old boy presented with chief complaints of 
pain, swelling over right upper arm and difficulty to 
move it for three days. Mild pain at the right upper arm 
had been present for around two months for which he 
did not bother. Pain was suddenly increased three days 
back while he was trying to lift water bucket. On general 
physical examination, patient had adequate built and 
nutritional status for his age with no abnormality in 
general examination. In local examination, tenderness, 
bony irregularity and crepitus were present over right 
proximal humerus.  Range of motion was painfully at 
the right shoulder. Plain radiographs of right upper 
arm and shoulder revealed central multiloculated lytic 
lesion with well-defined margins at proximal meta-
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diaphysis with transverse fracture line running through 
lytic lesion with no new bone formation or parosteal 
reaction. 

Laboratory evaluation including complete blood counts 
with peripheral smear, erythrocyte sedimentation rate 
(ESR), serum electrolyte with calcium and phosphate, 
serum albumin and globulin, renal function test, 
hepatic function tests, urinalysis, parathyroid hormone  
were all came out to be within normal limits. As per the 
criteria defined by Chang et al10 ratio of the cyst length 
to the physeal width it was 3.75 and located 8 mm from 
the physeal margin less than 10 mm is active. With 
these clinical and radiological findings diagnosis of 
simple bone cyst with pathological fracture was made 
and patient was planned for surgical intervention.

Figure  1. (a) Preoperative skigram showing lytic lesion with pathological fracture; (b) intraoperative image intensifier 
skigram showing filling of cavity with allogenic bone graft; (c) Follow-up skigram at six months and (d)  follow-up skigram 
at most recent follow-up at one year showed complete healing (>95% opacification).

b c da

Figure 2. (a) Deep freezed  gamma irradiated allogenic bone graft stored in double jar container; (b) intraoperative picture 
of graft  preparation  (c)  allobone graft before and after mixing with bone marrow and (d) percutaneous packing of bone 
graft after curettage and decompression.

a b c d

Figure 3. Follow-up CT scan showing healing of lesion.
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surgical technique

Patient was planned for percutaneous cyst curettage 
and filling of the cyst cavity with deep freezed gamma- 
irradiated allogenic cancellous bone graft under image 
intensifier guidance under general anesthesia. 

The patient was taken in supine position under general 
anesthesia. A small longitudinal skin incision 1.5 cm 
is made proximal in the upper arm and fenestration 
was created in outer cortex of proximal humerus with 
3.2 mm drill bit percutaneously under the guidance of 
image intensifier. An infant feeding tube was inserted 
to aspirate out the contents of the cyst, which were 
sent for tissue analysis, a larger suction catheter was 
introduced and copious irrigation of the bone cyst was 
carried out. A flexible titanium elastic nail of 3 mm was 
passed through the curved end to break the septae and 
curette the cyst was wall, serosanguineous material 
content of cyst was aspirated and collected through a 
suction catheter. Tip of the nail was advanced distally 
in the medullary canal to further decompress the cyst. 
Finally allogenic morselized cancellous bone graft was 
prepared and mixed with aspirated bone marrow and 
packed into the cyst cavity through the drill sleeve 
under the guidance of image intensifier till whole of 
the cyst was visibly filled with bone graft. Wound was 
closed with skin suture and stabilized with ‘U’ Slab. 
Biopsy report confirmed the cyst to be a simple bone 
cyst. Patient was followed up at regular interval, at 10 
weeks follow-up plain skigram and CT-scan showed 
healing of fracture and resolution of lesion, with the 
patient able to attain full range of motion at both the 
shoulder and elbow joint.

discussion

Cystic bone lesions in the first two decades of life 

constitute common cause for pathological fractures. 
Two most important differential diagnoses of cystic 
lesions in children include unicameral bone cyst and 
aneurysmal bone cyst.  

Proposed pathogenesis1 of simple bone cyst include 
increased production inflammatory markers as 
described by Komiya et al.11 Increased level of 
prostaglandin-E2, interleukin-1 and gelatinase induce 
bone resorption and high intraosseous pressure occurs 
due to venous obstruction. Hence, local steroids 
and curettage of  the cyst lining are commonly used 
method in treatment. K-wire, cannulated screw12 and 
flexible intramedullary nail13 have also been used to  
provide continuous cyst decompression and to dilute 
inflammatory markers and assist healing. High rate of 
recurrence14 after steroid injections has led to use of 
other methods including bone marrow and bone graft 
and bone substitute  substitutes like calcium sulfate,15 
hydroxyapatite, etc. to fill the cavity. 

Open curettage and bone grafting have significant 
surgical morbidity4 and recurrence rates of  
35-45%.4,16 Similarly, corticosteroids also have high 
recurrence rates and need for multiple injections 
has been reported. Use of allogenic bone graft is 
comparatively newer method. Spence et al17 used 
the freezed dried cancellous  bone allograft to fill the 
cystic cavity.

Current surgical techniques used are minimally 
invasive using the curved end of flexible titanium 
nail introduced percutaneously for curettage of cyst 
lining and decompression of cyst. Simultaneously, it 
can be used for stabilization of fracture. Allogenic 
graft obtained after proper screening and gamma 
sterilization when used with minimally invasive 

Figure 4. Diagram showing (a) approach for curettage; (b) percutaneous bone grafting and (c) titanium flexible nail with  
curved end.

a b
c
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method  appears to be a better alternative to the 
conventional methods of treatments.

The outcome of method this minimally invasive pro-
cedure (as determined radiographically by Chang et al,10 
which include >95% of opacification of lesion considered 
as healing was determined. In current case lesion healed 
by 10 weeks as seen in follow-up skigram and CT scan. 
With the use of this current technique, the time to  achieve 
healing is very short as compared to other methods  
of treatment and patient regains full functional  
activities early.

In summary, percutaneous method under image 
intensifier guidance using flexible nail for curettage 
cyst decompression along with allogeneic bone graft is 
one of the treatment options, which may be considered 
although, method and its results need further trials, 
larger series and comparison with other available 
treatments to establish its effectiveness.
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■ ■ ■ ■

Knee osteoarthritis: does Vitamin d suffices the treatment or Aggravates it?

Knee osteoarthritis (OA) has significant functional impact on the society owing to pain and restriction of motion. 
To assess the actual beneficial effect of vitamin D, researchers conducted a 2-year randomized, placebo-controlled, 
double-blind, clinical trial involving 146 participants with symptomatic knee OA (mean age, 62.4 years [SD, 8.5]; 
57 women [61%], 115 white race [79%]). Patients were administered placebo or oral cholecalciferol, 2000 IU/
day. Dose was raised to increase serum levels upto 36 ng/ml or more. It was observed that increasing the dose 
of vitamin D did not have any major effect on the structural and functional outcome of knee OA. So, it was 
concluded that vitamin D deficiency increases the risk of development of OA but supplementing the diseased 
individual with vitamin D would not reverse the structural changes that have already taken place.

(Source: JAMA 2013;309:155-162.)
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Neonatal Varicella
Pramod sharma*, rakesh Jora*, adarsh Purohit**, ankit garg†, Laxminarayan†

AbstrAct

Varicella or chickenpox is primarily an infectious disease of childhood and majority of population is infected upto 15 years of 
age. Rarely, varicella is seen in newborns as congenital or perinatal infection, but in such cases mortality rate is very high. Here 
we present two cases of neonatal varicella with secondary complications, one with varicella pneumonia and other developing 
severe secondary skin infection and sepsis.

keywords: Neonatal varicella, varicella pneumonia

Chickenpox is an acute febrile illness with 
vesiculo-papular rash caused by varicella-zoster 
virus (VZV). Its manifestation varies from mild 

febrile illness to severe life-threatening complications 
like bacterial super-infection, pneumonia, encephalitis 
and bleeding disorders. Disease severity and mortality 
rate (as high as 30% without antiviral treatment) is 
particularly high in neonates especially if they have not 
received passive immunity from their mother.1-3

Varicella pneumonia is a serious complication 
following chickenpox more commonly occurring in 
adults but it is not so common in newborns. Incidence 
of varicella pneumonia ranges between 1-8/1,000  
cases of chickenpox.1-5 Here we are reporting two cases 
of neonatal varicella, first developing severe varicella 
pneumonia and second developing extensive varicella 
with superimposed bacterial infection and sepsis.

cAse 1

An 18-day-old male baby presented with complaints 
of generalized rash for four days, difficulty in 
breathing for two days and not accepting feed for one 
day. Antenatal, perinatal and birth history was not 
significant. Postnatally when the baby was four days 

old, mother developed mild fever and generalized 
rash, which disappeared five days later, and there was 
evidence of healed chickenpox lesions on her body in 
form of hyperpigmented areas at the site of lesions. 
There was history of affliction with chickenpox in three 
other family members too. On examination, baby was 
sick-looking with generalized papulovesicular rash 
over body in all stages of development and severe 
respiratory distress. Rectal temperature was found to 
be 102.2°F, pulse rate 188/min and respiratory rate 80/ 
minute. Baby was started treatment immediately in 
emergency department and shifted to intensive care 
unit (ICU).

On investigations, leukocytes numbered 11,600/mm3  
with 62% polymorphonuclear cells and 38% 
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lymphocytes. Hemoglobin content was 16 g/dl. The 
urine gave one plus reaction for albumin but was 
otherwise normal. Renal function tests were within 
normal limits. There was severe respiratory distress 
with Downe’s score of 6 and harsh breath sounds with 
rales were noted in both lungs. An X-ray film of the chest 
taken at that time showed widespread patchy densities 
throughout both lung fields, right lung consolidation 
with heterogeneous opacities, air bronchogram and 
multiple small pneumatocele suggestive of primary 
varicella pneumonia (Fig. 1).

A clinical diagnosis of varicella pneumonia was made 
and intravenous acyclovir was started in a dose of  
10 mg/kg 8 hourly along with other supportive care. 
The baby was in impending respiratory failure, so he 
was intubated and mechanical ventilation was started 
on pressure-controlled ventilation (PCV) mode. Baby 
needed intensive monitoring with continuous non-
invasive blood pressure (NIBP) and SpO2 monitoring, 
urine output and temperature monitoring. Enteral 
feeding was continued with nasogastric tube while on 
ventilation. Initially, the oxygen requirement was high; 
needed FiO2 of >80% with positive end-expiratory 
pressure (PEEP) of 7, but improved quickly over next 
two days and weaned off after three days. Arterial 
blood gas (ABG) at the time of admission showed 
compensated acidosis with PaO2 of 50, while it was 
under normal limits at the time of weaning. The baby 
recovered completely from pneumonia after seven days 
of treatment. 

An X-ray film of chest at the time of discharge showed 
considerable improvement, only patchy areas of 
consolidation remaining. The total stay in hospital was 
10 days. When examined again two weeks after leaving 

the hospital, the child was doing well. The lung sounds 
were normal and chest X-ray showed no lesions.

cAse 2

A 9-day-old female child presented with extensive 
papulovesicular lesions over whole body for four days 
associated with lethargy and poor sucking. There was 
history of mother having active chickenpox one day 
prior to delivery. Examination revealed generalized 
papulovesicular rash over whole body, with some of 
them having pus discharge suggestive of superimposed 
bacterial infection. Baby was dull with poor reflexes. The 
newborn was having tachycardia with mild respiratory 
distress. Baby was admitted to ICU for treatment.

Baby was clinically diagnosed a case of neonatal varicella 
with secondary bacterial infection. He was started 
intravenous acyclovir, broad-spectrum antibiotics 
(vancomycin, amikacin and cefotaxime) and other 
supportive treatment. On investigations, leukocyte 
count was increased with neutrophilic leukocytosis. 
Blood sugar was 36 mg/dl, which was managed with 
dextrose infusion. Renal functions were found to be 
deranged with hypernatremia and hyperkalemia, 
serum sodium being 168 mEq/l and serum potassium  
6.2 mEq/l. Chest X-ray showed right-sided 
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consolidation. ABG showed mild metabolic acidosis. 
Cerebrospinal fluid (CSF) and urine examination 
were normal. Baby improved over the next few days-
the lesions healed and no new lesions appeared. He 
was discharged after 14 days of treatment. At time 
of discharge, baby was on complete oral feeds with 
normal renal and electrolyte status.

Discussion

Primary varicella zoster virus infection during first two 
trimesters of pregnancy may result in fetal infection in 
a quarter of cases, of which 12% develop congenital 
varicella syndrome. Active varicella infection in 
mother acquired perinatally may result in severe 
neonatal chickenpox associated with complications. 
Neonatal chickenpox developing in first 12 days of 
life is considered to be acquired intrauterine and that 
acquired later than 12 days is considered to be acquired 
postnatally. First of our cases acquired infection 
postnatally, while second baby would have acquired 
intrauterine infection. The severity of neonatal varicella 
acquired postnatally decreases every week after birth. 
Risk factors for severe varicella in neonates are as 
follows:

 Â The first month of life: A neonate’s first month 
of life is a susceptible period for severe varicella, 
especially if the mother is sero-negative.

 Â Early delivery: Delivery before 28 weeks’ 
gestation also renders a baby susceptible because 
transplacental transfer of immunoglobulin G (IgG) 
antibodies occurs after this time.1,5,6

If the mother develops varicella within five days 
before or two days after delivery, the baby is exposed 
to the secondary viremia of the mother. The baby 
transplacentally acquires the virus but acquires no 
protective antibodies because of insufficient time 
for antibodies to develop in the mother. In these 
babies, neonatal varicella is likely to be severe and 
disseminated. Hemorrhagic lesions of the liver and 
lungs characterize this potentially fatal disease.

Diagnosis is usually clinical, based upon history of 
chickenpox in mother or any other contact. Serological 
methods may be used for confirmation of clinical 
diagnosis. For rapid viral diagnosis, amplification 
of viral DNA in swabs taken from skin lesion with 
polymerase chain reaction (PCR) is the method of choice. 
Other samples may be liquor specimens tissue samples, 
and amniotic fluid for the prenatal diagnosis of fetal 
infections. Where molecular biological methods are 

not available, immunofluorescent VZV specific antigen 
staining in vesicle specimens can be recommended.6-9

Intravenous acyclovir has been used in cases of 
neonatal and complicated varicella infection in children. 
Varicella-zoster immunoglobulin (VZIG) reduces 
complications and the mortality rate of varicella, but not 
its incidence. Administration as soon as possible after 
exposure is best, but VZIG can prevent or attenuate 
varicella if administered within 96 hours of contact.  
The expected duration of protection is approximately 
three weeks. Intravenous immunoglobulin (IVIG) has 
been used to prevent varicella after exposure when 
VZIG is not available. Clinical efficacy is not exactly 
known. Without these drugs, mortality rates may be as 
high as 30%. To reduce the risk of neonatal varicella 
date of delivery may also be postponed to allow 
varicella antibodies to be passed to the baby.1,6,10-12
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The Paradigm Shift in the Pattern of Complaints 
Against Doctors
KK AggArwAl

There is a paradigm shift in the complaints against 
doctors filed by patients or their relations.
Recently, I attended MCI Ethics Committee 

meeting where I was disturbed to see the pattern of 
complaints being filed by the patients. 

Most of the complaints were filed at three levels – a 
complaint to State Medical Council which ultimately 
reaches the Medical Council of India; a complaint 
under 304A to the Police and a complaint to the State 
or National Consumer Forum. 

When asked how much compensation you are seeking, 
the answer was 50 lakhs to 1 crore.

Ever since the Supreme Court of India has awarded over 
` 1 crore compensation in two cases, the compensation 
sought by the patients has increased to upto one crore. 

It is unfortunate in our country you can seek relief from 
multiple agencies at the same time. It is difficult to 
get prosecuted under 304A as after the Jacob Mathew 
judgment, the complainant will have to prove beyond 
doubt that it was a case of recklessness or gross 
negligence. 

By filing a simultaneous case in State Medical Council, 
the complainant has a fair chance of getting more 
compensation if the State Medical Council gives a 
decision against the doctor which includes warning, 
suspension of licence or finds any deficiency of service 
in the hospital treatment.

The Consumer Forums have no medical experts but 
have judicial experts who understand the law. In 
Medical Council you have medical experts but very 
few who understand law. 

There is a fundamental principle in law that one is 
supposed to look only into the allegations specified by 
the complainant and not pursue or do the postmortem 
of the whole case. When the file goes to a doctor who is 
called as an expert, not understanding law properly, he 
starts finding faults in every case and goes beyond the 
complaints and questions raised by the complainant. 

Recently, I interviewed ten doctors against whom the 
State Medical Council took negative decisions. All of 
them said that they prayed that in future their case goes 
to Consumer Forum and not in the Medical Council 
Courts as if their case goes to Consumer Forum, at 
the most they will have to pay compensation and if 
the case goes to medical council and the council may 
suspend their licence. 

To me, suspension of licence is a criminal punishment 
versus compensation which is a civil punishment.

It is wrong to say that Medical Councils do not take 
actions against medical doctors. In an analysis of 84 
complaints against doctors who were judged by Delhi 
Medical Council in the year 2009, only in 58.3% cases 
the complaints were dismissed and in the rest 41.7% 
there was some advisory. 

In 11.8% the deficiency of services were noted; actions 
were taken against 16.6% of doctors and 4.7% cases were 
referred for further inquiries by the State Directorate of 
Health Services.

From the above statics it looks that the chances of  
action against doctors is much higher in the medical 
councils than in the Consumer Forums.

Doctors are covered for a financial disputes under a 
contract, for civil negligence under the law of touts, 
for criminal negligence under IPC 304A and for a 
professional misconduct under MCI Ethics regulations.

It is difficult for me to understand as to how a doctor 
can be punished with a warning or suspension of licence 
in the absence of any gross negligence. I personally 
feel that doctor’s licence should only be suspended if 
he is convicted of a criminal negligence while treating 
a patient. The Medical Council of India Law 7.5 also 
says that once you are convicted in a criminal case, the 
same amounts to professional misconduct. DMC Act 
also clearly defines that as a parameter for suspension 
of the licence. 

If there is a warning or a suspension of licence, the 
same can be taken adversely by the Criminal Courts or 
the Consumer Courts which may award punishment or 
heavy compensation to the patient even without going 
further into the inquiries. 

Senior Physician and Cardiologist
Moolchand Medcity, New Delhi
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Need for a Will or Power of Attorney

Will a person’s family know what to do when 
one dies? Will all the members affected know 
how to respond if one becomes disabled? Is a 

person prepared to deal with a disability-related early 
retirement? If not, it will not be the plans that fail. The 
problem will be the failure to plan!

Common Pitfalls

Every family, every year, should be sure to train itself 
to be prepared for the worst of circumstances. Yet, most 
people do not bother to take the essential measures.

Many do not have adequate amounts of life insurance. 
Others neglect their wills. Many people with complex 
needs have only a simplistic will when a carefully drawn 
trust is really needed. Some haphazardly purchase 
financial products and have no overall financial plan.

Every estate is planned, either actively or passively. 
Either you maintain control, or the government does it 
for you. If one does not bother, his family may suffer 
undue duress and expense due to protracted court 
proceedings. You can avoid all this by planning ahead. 

Reasons to Plan

In the case of a minor child or elderly parent. For 
example; one would not think of leaving them alone 
without a baby sitter. Nor would one allow someone 
else to decide who that baby sitter should be. It is 
important for a doctor to specify a guardian (and 
alternate guardians) in his will.

A doctor’s spouse or family members cannot be 
expected to know all his financial arrangements. He can 
save them a lot of anguish by keeping records current, 
including bank account numbers, insurance policies, 
real estate deeds and records, stocks, bonds and other 
investments, wills, trust agreements, employee benefit 
records, birth certificates, marriage license, military 
service records and Social Security information.

Employee benefit accounts and beneficiary arrange-
ments change frequently, and often it is appropriate to 
change prior elections.

It is essential for a doctor to keep an inventory of all his 
property, mortgage information and an informal letter 
of instructions regarding estate administration.

It is also important for the doctor to make sure he is 
doing everything possible to assure adequate income 
at retirement. He should take full advantage of savings, 
investments, insurance, individual retirement accounts 
and all the products and services available to him. 
His professional financial advisor must help him 
understand the advantages and disadvantages of each.

sPeCial aRRangements may be needed

A doctor owes it to himself and his loved ones to 
become informed, and to teach his survivors now, how 
to make decisions and handle money. Maintaining 
one’s financial safety often means that, if a doctor is not 
well, he or his wife may not be able to handle money, 
run a business or manage an investment portfolio. It 
would be unfair and unwise to thrust these burdens on 
the wrong people.

If a doctor has a mentally challenged, learning disabled 
or physically handicapped child, he must plan ahead. 
Such children may never be able to care for themselves. 
The same might apply to a parent or dependent sibling. 
Such cases call for special legal arrangements, and 
frequently require special funding efforts to be effective.

Every closely held business owner should consider 
what will happen if a business associate dies or becomes 
disabled. What will happen to his survivors if he meets 
with an accident? Could his spouse or children take 
over if they had to? Would he want them to? If there are 
no written, binding plans, could the wrong employees 
take control?

Suppose he is single. Who will act for him later, if he 
does not act for himself now?

A doctor may have important charitable objectives. 
Government cutbacks have shifted some responsibility 
for social services back to the public, and many 
worthwhile organizations have a great need for funds. 

Medifinance
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He may be contributing time and money now - what 
about a legacy after his death?

benefits of Planning

Controlled estate planning will systematically uncover 
problems and gaps in his estate and provide solutions. 
For example, he can plan against:

 Â Excessive transfer costs: The improper plan or 
group of documents might cause too much tax, 
payable too soon.

 Â Lack of liquidity: Or not enough cash to pay taxes 
and other predictable expenses could result in the 
forced sale of his liquid assets or other income 
producing property. This is an especially critical 
factor for owners of closely held businesses or 
investment real estate.

 Â Improper disposition of assets: This could 
result in the estate being disposed of in equal 
but inequitable shares among his children, even 
if their needs vary greatly. It may also be an 
improper disposition of assets to leave 40 or  
50 lakhs in life insurance to a 21-year-old child 
or to a spouse - without the benefit of a trust 
arrangements to prioritize for proper investment -  
or to preclude wild spending.

 Â Inadequate income if disability occurs: Electing 
the maximum benefits from his employer-

sponsored plans, and filling in the gaps with 
personal disability coverage and insurance 
waivers of premium.

 Â Inadequate income for his family at his death: 
To maintain the same standard of living, the 
family will typically need 80% of his present 
gross income. This must be adjusted periodically 
for inflation, additional debts incurred, education 
funding needs and special family circumstances.

How to PRoCeed

Consult with a professional financial advisor to check 
all his insurance. Review his will and trust, making 
sure these documents will do, what he wants them to 
do in the most effective manner?

Inform his heirs, before they become heirs, where 
his personal and financial documents are located -  
especially a durable power of attorney. If he is married, 
he should measure his needs annually, establish his 
priorities and then develop and put into effect plans to 
make sure that his financial future is sound.

It is not necessary to cancel and entirely redraw his 
legal instrument. A will can be modified by a codicil 
(amendment), and some forms of trust agreements are 
also subject to alteration. Of course, his attorney will be 
familiar with the correct procedures.

■ ■ ■ ■

Since assets held for personal use are a matter of individual discretion, the focus is on those assets held for the 
production of current income or for potential appreciation.

-----------------------------------

Many doctors have over time developed substantial amounts of retirement assets. In developing an 
investment portfolio, these assets must be an integral part of the overall design.

-----------------------------------

Financial advisors should develop well-reasoned, sensible investment policies designed to achieve the client’s 
realistic and specified long-term investment objectives.

-----------------------------------

Client should define his or her need for long-term policies to achieve long-term objectives or short-term policies 
to cope with short-term needs.
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Quiz Time

Q1.  Nurse Dave is conducting an examination of a 
6-month-old baby. During the examination, the 
nurse should be able to elicit which reflex? 

A.  Babinski’s

B.  Startle

C.  Moro’s

D.  Dance

Q2. Sudden infant death syndrome (SIDS) is one of 
the most common causes of death in infants. At 
what age is the diagnosis of SIDS most likely? 

A.  1-2 years 

B.  1 week to 1 year, peaking at 2-4 months 

C.  6 months to 1 year, peaking at 10 months 

D.  6-8 weeks

Q3. The nurse is aware that the following findings 
would be further evidence of a urethral injury 
in a male client during rectal examination? 

A.  A low-riding prostate 

B.  The presence of a boggy mass 

C.  Absent sphincter tone 

D.  A positive Hemoccult test

Answers to eMedi Quiz Published in September 2013 Issue

Q4. When a female client with an indwelling 
urinary (Foley) catheter insists on walking to 
the hospital lobby to visit with family members, 
nurse Rose teaches how to do this without 
compromising the catheter. Which client action 
indicates an accurate understanding of this 
information? 

A.  The client sets the drainage bag on the floor while 
sitting down. 

B.  The client keeps the drainage bag below the 
bladder at all times.

C.  The client clamps the catheter drainage tubing 
while visiting with the family. 

D.  The client loops the drainage tubing below its 
point of entry into the drainage bag.

5. A female client with chronic renal failure (CRF) 
is receiving a hemodialysis treatment. After 
hemodialysis, Nurse Sarah knows that the 
client is most likely to experience: 

A.  Hematuria 

B.  Weight loss 

C.  Increased urine output 

D.  Increased blood pressure

Send your answers to the Editor-Indian Journal of Clinical Practice.
E-mail: editorial@ijcp.com
The correct answers will be published in the next issue of IJCP.

Q1. (c) Scleroderma

Q2. (c) Flavin monooxygenase 

Q3. (b) Elevating the neonate’s head and giving nothing by mouth 

Q4. (a) Neonates: 10.6-16.5 g/dl

Q5. (d) Metabolic alkalosis secondary to retention of hydrogen ions.
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International Conferences

The 64Th AnnuAl MeeTing of The AMericAn 
AssociATion for The sTudy of liver 
diseAses
Date: 01-05th Nov, 2013
Venue: Convention Center, Washington
Website: http://www.aasld.org/livermeeting/attendees/Pages/
Registration.aspx 

AMericAn socieTy of nephrology
Date: 05-10th Nov, 2013
Venue: Convention Center, Atlanta
Website: www.asn-online.org/

socieTy of neuro science
Date: 09-13th Nov, 2013
Venue: Convention Center, San Diego
Website: www.sfn.org/ 

AMericAn AcAdeMy of ophThAlMology
Date: 16-19th Nov, 2013
Venue: Convention Center, New Orleans
Website: www.aao.org/

rAdiologicAl socieTy of norTh AMericA
Date: 01-06th Dec, 2013
Venue:  Convention Center, Chicago 
Website: www.rsna.org/Annual_Meeting.aspx 

AMericAn socieTy of heMATology 
Date: 07-10th Dec, 2013
Venue: Ernest N. Morial Convention Center, New Orleans, LA
Website: www.hematology.org/ 

AMericAn socieTy of heAlTh sysTeM 

phArMAcisTs

Date: 07-12th Dec, 2013

Venue: Convention Center, Orlando

Website: www.ashp.org/ 

AgA clinicAl congress of 

gAsTroenTerology And hepATology

Date: 17-18th Jan, 2014

Venue: Loews Miami Beach Hotel, Miami Beach, FL

Website: www.gastro.org 

europeAn congress on clinicAl 

Microbiology And infecTious diseAses

Date: 10-13th May, 2014

Venue: Convention Center, Barcelona

Website: www.congrex.ch/eccmid2013.html

AMericAn AcAdeMy of neurology

Date: 26th Apr to 03rd May, 2014

Venue: Pennsylvania Convention Center, Philadelphia

Website: www.aan.com 

122nd AnnuAl convenTion of The AMericAn 

psychologicAl AssociATion

Date: 07-10th Aug, 2014

Venue: Convention Center, Washington, D.C.

Website: www.apa.org 
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A Story for Passover

A good passover story should always involve 
cakes. Austrian baker Manfred Klaschka is the 
subject of this year’s story. He was in the news 

because of his most recent catalogue of cake designs; 
Klaschka is a pastry specialist.

Of course, Austrian pastries are famous the world 
over. Now, pastry baker Manfred Klaschka’s most 
recent catalogue of such tasty delights was in the news 
this week because it included cakes decorated with 
swastikas as well as one with a baby raising its right 
arm in a Nazi salute.

Herr Klaschka insists he is not a Nazi. After the news 
story broke, he even met with a Holocaust awareness 
group, and apologized for what he had done, and he 
then baked a cake to say he was sorry a cake with Jewish 
and Christian symbols. The point of the story-the bit 
I found interesting is Herr Klaschka’s explanation for 
what he did.

“I see it was a mistake, anyone who knows me 
knows what kind of person I am. I am no Nazi”, said 
Klaschka, who had earlier said he was just a pastry 
maker fulfilling his customers wishes. Fulfilling his 
customers wishes? There is a market in Austria in 2011 
for cakes with babies raising their arms in Nazi salutes, 
cakes with swastikas on them? There are parties where 
people serve such cakes? Maybe birthday parties for 
babies?

Of course there are such people, and there are such 
parties, and because of that, there is a market there is 
consumer demand for swastika cakes. 

Which is why Herr Klaschka was happy to bake them. 
And not only in Austria.

You may remember the case of the Campbell family 
from New Jersey.

When Kurt Waldheim was exposed as a war criminal 
his popularity rose. The neo-Nazi Freedom Party 
headed by the late Jorg Haider, won 27% of the vote 
in the 2000 elections and became part of the coalition 
government the first time since 1945 that Nazis had sat 
in a European government.

But this never happened in New Jersey which is why I 
want to talk about the Campbell family. The Campbell 
family in New Jersey made the news back in 2008 when 
they tried to get a birthday cake made for their son-they 
have a son and two daughters-at the local shop rite in 
Holland Township. The store refused their request.

And the reason was that Mr. Campbell wanted the cake 
to read “Happy birthday Adolf Hitler”. Because, you 
see, his son’s name was Adolf Hitler Campbell. One 
of the daughters is named Joyce Lynn Aryan Nation 
Campbell. Well, you get the point.

When I read about the Austrian baker Manfred 
Klaschka, I thought-here was a marketing opportunity 
for him. He would have happily baked a cake for the 
Campbell family. So what does all this have to do with 
Passover?

This week, when we are forbidden to eat Sachertore 
or Linzer tort or even the delightfully named 
Punschkrapfen, we might want to pause and think 
about something we say every year at the Passover 
seder: ‘In every generation it is the duty of man to 
consider himself as if he had come forth from Egypt’.

Because in this generation, as in all others, there are 
those who order custom-made swastika cakes. There 
are those who name their children after Adolf Hitler. 
And there are others who fire antitank missiles at school 
buses with Jewish children in them. Because there are 
those who are building nuclear weapons, having told 
the world that their intention is to wipe the Jewish state 
off the face of the earth. Because people like that make 
Pharaoh look like a nice guy. Because getting out of 
the house of bondage, out of slavery in Egypt, was not 
the end of the story for the Jewish people, but was the 
beginning.

It is a story of a never-ending struggle for freedom, for 
dignity, for respect, for human rights, that has universal 
resonance and meaning-for all people, everywhere, 
always.
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Around the Globe

News and Views

 Â Chewing betel quid (also known as areca nut or 
paan) is associated with significant increases in all–
cause death, diabetes, cardiovascular disease and a 
range of other metabolic conditions, according to 
the largest meta-analysis to address this subject. The 
study was presented at the European Association 
for the Study of Diabetes (EASD) 2013 Meeting. 
The study highlights the need for better education 
on the harms of this popular stimulant in a part of 
the world where both the habit and diabetes are 
on the rise. While the habit of chewing betel quid 
is confined to Asian and Western Pacific countries, 
as many as 600 million people chew betel quid on 
a regular basis.

 Â An implantable device that controls breathing 
muscles during sleep by electrical phrenic-nerve 
stimulation significantly cut the prevalence of 
sleep-apnea episodes, primarily by lowering the 
rate of central sleep apneas (CSA), in patients 
with mixed central and obstructive forms of the 
disorder, many of whom also had chronic heart 
failure. The benefits were evident after three 
months of use and persisted to at least six months. 
Dr William T Abraham from Ohio State University, 
Columbus, OH presented the study at the Heart 
Failure Society of America 2013 Scientific Meeting. 

 Â Calcium supplements significantly improved bone 
health in postmenopausal women in a double-
blind, placebo-controlled, randomized trial, but 
vitamin D supplements alone did not reduce bone 
turnover or osteoporosis risk. The trial results are 
published online Sept. 24 in the Journal of Clinical 
Endocrinology and Metabolism. 

 Â A small Danish randomized trial reported in the 
Sept. 28 issue of The Lancet concluded that the 
addition of adipose-derived stem cells (ASC) 
increased the survival of autologous fat grafts. 
Among ten healthy volunteers, 4 months after 
injections of fat enriched with ASC and unenriched 
control injections, mean residual fat volumes were 
23 cm3 in the ASC grafts compared with 4.66 cm3 
in control grafts, according to Stig-Frederik Trojahn 
Kolle, MD, of Copenhagen University Hospital, 
and colleagues. That represented preservation of 
80.9% of the injected volume in the ASC group 
compared with 16.3% in controls. 

 Â When taken as first-line therapy, sulfonylureas 
may increase the risk of death in patients with 
type 2 diabetes. In a retrospective analysis of UK 

data, patients who were initially treated with a 
sulfonylurea had a 58% higher risk of all-cause 
mortality than patients given first-line therapy 
with metformin (95% CI 1.48-1.68, p < 0.001), 
Craig Currie, PhD, an epidemiologist at Cardiff 
University in Wales, and colleagues reported at 
the European Association for the Study of Diabetes 
meeting.

 Â A highly sensitive clinical decision rule –– dubbed 
the Ottawa Subarachnoid Hemorrhage, Ottawa 
SAH, rule –– has been developed to help clinicians 
diagnose subarachnoid hemorrhage. The rule, 
which specifies that patients with any one of six 
clinical features should undergo diagnostic testing 
beginning with a CT scan of the head and, if 
necessary, a lumbar puncture, had a sensitivity of 
100% (95% CI 97.2-100) and a specificity of 15.3% 
(95% CI 13.8-16.9), according to Jeffrey J. Perry, 
MD, of Ottawa Hospital in Ontario, and colleagues. 
The features included in the rule were age 40 or 
higher, thunderclap headache, pain or stiffness in 
the neck, limited neck flexion, a witnessed loss of 
consciousness, and onset during exertion, Perry 
and colleagues reported in the Sept. 25 issue of 
JAMA.

 Â Low testosterone levels predicted a greater risk 
of acute myocardial infarction (MI) in Swedish 
men with type 2 diabetes, according to a study 
presented at the European Association for the 
Study of Diabetes meeting. After adjustment for 
potential confounders, higher total testosterone 
levels were associated with a 25% reduced risk 
of acute MI in that group (HR 0.75, p = 0.006), 
according to Bledar Daka, MD, of the University of 
Gothenburg in Sweden. But no such relationship 
was seen in men without diabetes or in women 
regardless of diabetes status. 

 Â The combination of diet and exercise worked 
best for knee osteoarthritis than either alone for 
overweight and obese patients. Joint inflammation, 
pain, function, and quality of life all significantly 
favored the combined approach compared with 
exercise alone over 18 months, Stephen P. Messier, 
PhD, of Wake Forest University in Winston–
Salem, NC, and colleagues found. Comparing 
single strategies, diet came out better than exercise 
for reducing knee joint loading and cutting 
inflammation, the group reported in the Sept. 25 
issue of JAMA.



496 Indian Journal of Clinical Practice, Vol. 24, No. 5, October 2013

Lighter Side of Medicine
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“Success is not measured by what you accomplish 
but by the opposition you have encountered, and 
the courage with which you have maintained the 
struggle against overwhelming odds”. 

—H. Jackson Brown, Jr.
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During MeDical Practice
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ILLUSION

Mind Trivia

1. What is light as a feather, but even the strongest 
man cannot hold it more than a few minutes?

2. Imagine you are in a sinking rowboat surrounded 
by sharks. How would you survive?

3. How close of a relative would the sister-in-law of 
your dad’s only brother be to you?

4.	 Larry’s	 father	 has	 five	 sons	 named	 Ten,	 Twenty,	
Thirty,	 Forty...Guess	what	would	 be	 the	 name	 of	
the	fifth?

5. What goes up and down, but still remains in the 
same place?

A 25-year-old woman collapses after being injected lignocaine 
subcutaneously for a minor surgical procedure.

Make sure to draw the plunger first before injecting lignocaine 
because accidental puncture of a blood vessel may render 
lignocaine into the bloodstream resulting in disastrous 
consequences.

Oh my God! Why 
did not you draw the 

plunger to see if a blood 
vessel was punctured

Ans. (1) His breath (2) Stop imagining (3) Your mom (4) Fifty? Well no! It’s Larry! 
(Larry is the fifth son) (5) Stairs!

lighter reading

Dr. Good and Dr. Bad
Situation: 

LeSSon: 
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Fasting is especially risky for those with type 
1 diabetes

A type 1 diabetic wanted to observe 
Ramadan fast

KK Aggarwal

Go ahead Avoid it
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Manuscripts should be prepared in accordance with 
the ‘Uniform requirements for manuscripts submitted to 
biomedical journals’ compiled by the International Committee 
of Medical Journal Editors (Ann. Intern. Med. 1992;96: 
766-767).
Indian Journal of Clinical Practice strongly disapproves of the 
submission of the same articles simultaneously to different 
journals for consideration as well as duplicate publication 
and will decline to accept fresh manuscripts submitted by 
authors who have done so.
The boxed checklist will help authors in preparing their 
manuscript according to our requirements. Improperly 
prepared manuscripts may be returned to the author without 
review. The checklist should accompany each manuscript.
Authors may provide on the checklist, the names and 
addresses of experts from Asia and from other parts of the 
World who, in the authors’ opinion, are best qualified to 
review the paper.

Covering letter

– The covering letter should explain if there is 
any deviation from the standard IMRAD format 
(Introduction, Methods, Results and Discussion) and 
should outline the importance of the paper.

– Principal/Senior author must sign the covering letter 
indicating full responsibility for the paper submitted, 
preferably with signatures of all the authors.

– Articles must be accompanied by a declaration by all 
authors stating that the article has not been published  
in any other Journal/Book. Authors should mentioned 
complete designation and departments, etc. on the 
manuscript.

Manuscript
– Three complete sets of the manuscript should be 

submitted and preferably with a CD; typed double 
spaced throughout (including references, tables and 
legends to figures).

– The manuscript should be arranged as follow: Covering 
letter, Checklist, Title page, Abstract, Keywords  
(for indexing, if required), Introduction, Methods, 
Results, Discussion, References, Tables, Legends 
to Figures and Figures.

– All pages should be numbered consecutively 
beginning with the title page.

Note: Please keep a copy of your manuscript as we are not 
responsible for its loss in the mail. Manuscripts will not be 
returned to authors.

title page
Should contain the title, short title, names of all the authors 
(without degrees or diplomas), names and full location of the 
departments and institutions where the work was performed, 

name of the corresponding authors, acknowledgment of 
financial support and abbreviations used.
– The title should be of no more than 80 characters and 

should represent the major theme of the manuscript.  
A subtitle can be added if necessary.

– A short title of not more than 50 characters (including 
inter-word spaces) for use as a running head should 
be included.

– The name, telephone and fax numbers, e-mail and postal 
addresses of the author to whom communications are 
to be sent should be typed in the lower right corner of 
the title page.

– A list of abbreviations used in the paper should be 
included. In general, the use of abbreviations is 
discouraged unless they are essential for improving  
the readability of the text.

Summary
– The summary of not more than 200 words. It must  

convey the essential features of the paper.
– It should not contain abbreviations, footnotes or 

references.

introduction
– The introduction should state why the study was carried 

out and what were its specific aims/objectives.

Methods
– These should be described in sufficient detail to permit 

evaluation and duplication of the work by others.
– Ethical guidelines followed by the investigations should 

be described.

Statistics
The following information should be given:
– The statistical universe i.e., the population from which 

the sample for the study is selected.
– Method of selecting the sample (cases, subjects, etc. 

from the statistical universe).
– Method of allocating the subjects into different 

groups.
– Statistical methods used for presentation and analysis of 

data i.e., in terms of mean and standard deviation values 
or percentages and statistical tests such as Student’s  
‘t’ test, Chi-square test and analysis of variance or  
non-parametric tests and multivariate techniques.

– Confidence intervals for the measurements should be 
provided wherever appropriate.

results
– These should be concise and include only the tables 

and figures necessary to enhance the understanding 
of the text.

Information for Authors
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Discussion

– This should consist of a review of the literature 
and relate the major findings of the article to other 
publications on the subject. The particular relevance of 
the results to healthcare in India should be stressed, 
e.g., practicality and cost.

references
These should conform to the Vancouver style. References 
should be numbered in the order in which they appear in the 
texts and these numbers should be inserted above the lines 
on each occasion the author is cited (Sinha12 confirmed 
other reports13,14...). References cited only in tables or in 
legends to figures should be numbered in the text of the 
particular table or illustration. Include among the references 
papers accepted but not yet published; designate the 
journal and add ‘in press’ (in parentheses). Information from 
manuscripts submitted but not yet accepted should be cited 
in the text as ‘unpublished observations’ (in parentheses). 
At the end of the article the full list of references should 
include the names of all authors if there are fewer than 
seven or if there are more, the first six followed by et al., 
the full title of the journal article or book chapters; the title 
of journals abbreviated according to the style of the Index 
Medicus and the first and final page numbers of the article 
or chapter. The authors should check that the references 
are accurate. If they are not this may result in the rejection 
of an otherwise adequate contribution.
Examples of common forms of references are:

articles
Paintal AS. Impulses in vagal afferent fibres from specific 
pulmonary deflation receptors. The response of those 
receptors to phenylguanide, potato S-hydroxytryptamine 
and their role in respiratory and cardiovascular reflexes.  
Q. J. Expt. Physiol. 1955;40:89-111.

Books
Stansfield AG. Lymph Node Biopsy Interpretation Churchill 
Livingstone, New York 1985.

articles in Books
Strong MS. Recurrent respiratory papillomatosis. In: 
Scott Brown’s Otolaryngology. Paediatric Otolaryngology  
Evans JNG (Ed.), Butterworths, London 1987;6:466-470.

tables
– These should be typed double spaced on separate 

sheets with the table number (in Roman Arabic 
numerals) and title above the table and explanatory 
notes below the table.

Legends
– These should be typed double spaces on a separate 

sheet and figure numbers (in Arabic numerals) 
corresponding with the order in which the figures are 
presented in the text.

– The legend must include enough information to 
permit interpretation of the figure without reference  
to the text.

Figures
– Two complete sets of glossy prints of high quality 

should be submitted. The labelling must be clear and 
neat.

– All photomicrographs should indicate the magnification 
of the print.

– Special features should be indicated by arrows or 
letters which contrast with the background.

– The back of each illustration should bear the first 
author’s last name, figure number and an arrow 
indicating the top. This should be written lightly in 
pencil only. Please do not use a hard pencil, ball point 
or felt pen.

– Color illustrations will be accepted if they make a 
contribution to the understanding of the article.

– Do not use clips/staples on photographs and 
artwork.

– Illustrations must be drawn neatly by an artist and 
photographs must be sent on glossy paper. No 
captions should be written directly on the photographs 
or illustration. Legends to all photographs and 
illustrations should be typed on a separate sheet of 
paper. All illustrations and figures must be referred 
to in the text and abbreviated as “Fig.”.
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