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Editorial

- Dr. Jayesh Shah
Email : drjayeshortho@gmail.com

Our editorial team is pleased to present this issue 
of The Exponent Group Of Journals for Professional 
Medicine.Keeping	in	mind	our	aim	to	publish	articles	
of common interest and current topics being read 
and	discussed	 all	 over,we	have	 covered	 some	 such	
topics in this issue to update our professional friends.
Due to changing lifestyle and increase in stress 
levels,there	 has	 been	 a	 sharp	 rise	 in	 incidents	 of	
Acute	Cardiac	Arrest	all	over	the	world.In	this	 issue	
we	 have	 covered	 the	 latest	 management	 protocol	
of Cardiac Arrest as per AHA( American Heart 
Association)	 guidelines	 in	 the	 article	 Adult	 Cardio-
Pulmonary	Resuscitation.

Moving	 towards	 the	 field	 of	 Obstetrics	 and	
Gynaecology,there has been a sharp increase in 
number	 of	 infertility	 cases	 all	 over	 the	 world	 and	
PCOS(Polycystic	Ovarian	Disease)	has	been	a	major	
cause for such cases.This hot topic has been discussed 
in	 earlier	 issues	 also	 and	 many	 FAQ’s	 have	 been	
covered	 in	 this	 article.This	 is	 such	 a	 complex	 issue	
that	 we	may	 require	 many	more	 articles	 in	 future	

issues also to understand it more clearly.

Chronic Renal Disease in Pregnancy, an issue not 
commonly	 encountered	but	 yet	 requiring	 expertise	
in its management has been discussed in one such 
article.

This	 article	 very	 well	 explains	 the	 practical	 way	 of	
management of such cases.

Use of mobile phones has become so common 
that	understanding	 the	 ill	effects	of	 its	overuse	has	
become	the	need	of	the	day.There	have	been	claims	
and	counterclaims	about	the	bad	effects	of	radiation	
from	the	mobile	phones.In	the	article	Mobile	Phone	
use : Scare and care,we get to understand how these 
radiations	occur	and	what	care	must	be	taken	while	
using this useful and necessary gadget which has 
become a necessary part of our life.

In	this	issue	various	topics	have	been	covered	which	
we hope, you all enjoy reading.
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Adult Cardiopulmonary Resuscitation

-  Dr. Sushama Limaye 
Email: sush.limaye@gmail.com

Despite	 important	 advances	 in	 healthcare,	 cardiac	
arrest	 remains	 a	 substantial	 public	 health	 problem	
and a leading cause of death in many parts of the 
world.	The	goal	of	resuscitation	team’s	intervention	
for	 a	patient	 in	 a	 respiratory	or	 cardiac	 arrest	 is	 to	
support	and	restore	effective	oxygenation,	ventilation	
and	 circulation,	 with	 return	 of	 intact	 neurological	
function.	

The	American	Heart	Association	(AHA)	has	introduced	
the	term	“chain	of	survival.”	There	are	five	links	in	the	
adult	chain	of	survival.

1. Immediate	 recognition	 of	 cardiac	 arrest	 and	
activation	 of	 the	 emergency	 response	 system	
(ERS)

2. Early	cardio-pulmonary	resuscitation	(CPR)
3. Early	defibrillation
4. Effective	advanced	life	support
5. Integrated post-cardiac care

In	 the	 paediatric	 chain	 of	 survival,	 the	 sequence	 is	
changed. 

1. Prevention	of	arrest
2. Early high quality CPR
3. Rapid	 activation	 of	 the	 emergency	 response	

system (ERS)
4. Effective	advanced	life	support
5. Integrated post-cardiac care

AHA recommends that the basic life support (BLS) 
sequence steps should be 

C > Chest Compression
A > Airway
B > Breathing
D	>	Defibrillation

Step 1

Assess	 the	 victim	 for	 a	 response	 and	 if	 there	 is	 no	
response, look for normal breathing or no breathing 
or abnormal breathing that is, only gasping.

If you are alone:

1. Shout for help
2. Activate	the	ERS
3. Make sure the surroundings are safe for you and 

the	victim	to	start	the	resuscitation
4. Check	the	victim’s	pulse	by	 locating	the	trachea	

with	two	to	three	fingers.	Slide	these	fingers	into	
the	groove	between	the	trachea	and	the	muscles	
at the side of the neck. Feel the pulse for at least 
5 seconds and not more than 10 seconds. If you 
do not feel the pulse in 10 seconds, perform 5 
cycles	of	chest	compressions	and	breaths	(Ratio	-	
30 compressions : 2 breaths)

5. Start with compressions 
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Figure	3	–	Locating	Carotid	Pulse

Chest Compression Technique

Step Action
1 The	victim	should	be	placed	supine	(face	up)	on	a	flat	firm	surface.	If	the	victim	is	lying	face	down	

carefully	roll	him	to	face	up	position.	If	you	suspect	that	the	victim	has	a	head	or	neck	injury,	try	to	
keep	the	head,	neck	and	torso	in	a	line	when	rolling	the	victim	to	a	face	up	position.	

2 Position	yourself	at	the	victim’s	side	and	expose	the	victim’s	chest.

3 Put	the	heel	of	one	hand	on	the	centre	of	the	victim’s	chest	on	the	lower	half	of	the	breast	bone.	
(Figure 4)

4 Put	the	heel	of	the	other	hand	on	the	top	of	the	first	hand.
5 Straighten	your	arms	and	position	your	shoulders	directly	over	your	hands.
6 Push hard and fast.

					-	Press	down	at	least	5	centimetres	(2	inches)	with	each	compression	(This	requires	hard	work.)									 
								For	each	chest	compression,	make	sure	you	push	straight	down	on	the	victim’s	breast	bone.
						-	Deliver	compressions	in	a	smooth	fashion/flow	at	a	rate	of	at	least	100	per	minute.

7 At the end of each compression, make sure that you allow the chest to recoil (come to normal 
position)	completely.	Chest	recoil	allows	venous	blood	flow	into	the	heart.	It	is	necessary	for	chest	
compressions	to	create	arterial	blood	flow.	Incomplete	chest	recoil	 is	harmful	because	it	reduces	
the	blood	flow	created	by	chest	compression.	Chest	compression	and	chest	recoil	times	should	be	
approximately equal.

8 Minimize	interruptions
9 If	there	are	two	or	more	rescuers	available,	every	2	minutes,	rotate	the	compressor
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Figure 4 – Chest Compressions

Airway:

Open the airway by:
1. Head	tilt	–	chin	lift
2. Jaw thrust

Head tilt – chin lift – Place	one	hand	on	the	victim’s	forehead	and	push	with	your	palm	to	tilt	the	head	back.	
Place	the	fingers	of	the	other	hand	under	the	bony	part	of	the	lower	jaw	near	the	chin.	Lift	the	jaw	to	bring	
the chin forward. 

Figure	5	–	Head	tilt	–	chin	lift

Precautions:

1. Do	not	press	deeply	into	the	soft	tissue	under	the	chin	because	since	this	could	block	the	airway.
2. Do	not	use	the	thumb	to	lift	the	chin.
3. Do	not	close	the	victim’s	mouth	completely.
4. If you suspect head or neck injury, use only jaw thrust to open the airway.
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Figure 6 – Jaw Thrust
 
Jaw thrust –	Place	your	fingers	under	the	angles	of	the	victim’s	lower	jaw	and	lift	with	both	hands	displacing/
moving	the	jaw	forward.	Two	persons	perform	jaw	thrust,	one	holding	the	neck	still	and	the	other	giving	bag	
mask	ventilation.	If	the	jaw	thrust	does	not	open	the	airway,	use	the	head	tilt	–	chin	lift.	

Open the airway with head tilt – chin lift and give breaths by:
1. Mouth to mouth breathing or
2. Mouth	to	Barrier	Device	breathing	or
3. Bag	Mask	ventilation

Mouth to mouth breathing:
This	 is	 a	 quick	 and	 effective	 way	 to	 provide	 oxygen	 to	 the	 victim.	 The	 rescuer’s	 exhaled	 air	 contains	
approximately	17%	oxygen	and	4%	carbon	dioxide.	This	is	enough	to	meet	the	victim’s	needs.

Step Action
1 Hold	the	victim’s	airway	open	with	a	head	tilt	–	chin	lift.
2 Pinch	the	nose	closed	with	your	thumb	and	index	finger	(placing	the	hand	on	the	forehead).
3 Take	a	regular	(not	deep)	breath	and	seal	your	lips	around	the	victim’s	mouth,	creating	an	airtight	

seal.
4 Give	one	breath	(blow	out	for	about	1	second).	Watch	for	chest	rise	as	you	give	the	breath.
5 If	the	chest	does	not	rise,	repeat	the	head	tilt	–	chin	lift.
6 Give	a	second	breath	–	blow	out	for	about	1	second.	Watch	for	chest	rise.
7 If	you	are	unable	to	ventilate	the	victim	after	two	attempts,	promptly	return	to	chest	compressions.	

Figure 7 – Mouth to Mouth Breaths
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Barrier Device or Bag Mask Ventilation 

Step Action
1 Position	yourself	at	the	victim’s	side.
2 Place	the	mask	on	the	victim’s	face,	using	the	bridge	of	the	nose	as	a	guide	for	correct	position.
3 Seal the mask against the face:

					-	Using	the	hand	that	is	closer	to	the	top	of	the	victim’s	head,	place	your	index	finger	and	thumb		 
       along the edge of the mask.
					-	Place	the	thumb	of	your	other	hand	along	the	bottom	edge	of	the	mask.

4 Place	the	remaining	fingers	of	your	second	hand	along	the	bony	margin	of	the	jaw	and	lift	the	jaw.	
Perform	the	head	tilt	–	chin	lift	to	open	the	airway.	(Figure	8)

5 While	you	lift	the	jaw,	use	the	thumb	and	index	finger	of	one	hand	to	make	a	‘C’	on	the	side	of	
the	mask,	pressing	the	edges	of	the	mask	firmly	to	the	face	to	the	seal	the	mask	against	the	face.	
Use	the	remaining	fingers	of	that	hand	to	lift	the	angles	of	the	jaw	(3	fingers	for	an	‘E’)	to	open	the	
airway and press the mask to the face.

6 Squeeze	the	bag	to	give	breaths	-	deliver	air	for	1	second	per	breath	while	watching	for	chest	rise.
7 Attach	supplementary	oxygen	to	the	bag.
8 The	ratio	is	30	chest	compressions:	2	breaths.

Figure	8	–	Bag	Mask	Ventilation	&	Two	Rescuer	CPR

As	soon	as	possible,	consider	advanced	airway	(Endotracheal	Tube/Laryngeal	Mask	Airway)	with	capnography.

In	a	2	rescuer	CPR,	each	rescuer	has	specific	duties.	One	does	compressions	and	the	other	manages	breathing	
and	defibrillation.	They	rotate	function	every	2	minutes	(after	5	cycles	of	chest	compressions).

Defibrillation:

When	ventricular	fibrillation	is	present,	the	heart	muscle	fibres	quiver	and	do	not	contract	together	to	pump	
blood.	A	defibrillator	delivers	an	electric	shock	to	stop	the	quivering	of	the	heart	muscle	fibres.	This	allows	
the	muscle	fibres	to	reset	so	that	they	can	begin	to	contract	in	unison.	Once	an	organized	rhythm	occurs,	the	
heart	muscles	may	begin	to	contract	effectively	and	generate	a	pulse,	called	return	of	spontaneous	circulation	
(ROSC).
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To defibrillate with an automated external 
defibrillator (AED):

1. Power on the AED
2. Attach	 the	AED	pads	 to	 the	victim’s	bare	 chest.	

Choose	adult	pads	for	victims	8	years	of	age	and	
older.	Place	one	pad	on	the	victim’s	upper	right	
chest directly below the collar bone and the 
second	pad	to	the	side	of	 the	 left	nipple	 in	 line	
with the armpit.

 
Figure	9	–	AED	Pad	Placement

3. Attach	the	AED	connecting	cable	to	the	AED	Box.
4. Analyze the rhythm, check the pulse. If no pulse, 

then	 clear	 the	 victim	 and	 prepare	 for	 electrical	
shock.

5. If	AED	advises	shock,	clear	 the	victim	–	be	sure	
no	 one	 is	 touching	 the	 victim,	 not	 even	 the	
rescuer	 in	 charge	 of	 giving	 the	 breaths.	 Loudly	
say	 “everybody	 clear!”	 Look	 to	 be	 sure	 that	 no	
one	is	in	contact	with	the	victim.

6. Press	the	shock	button.
7. After	 any	 shock	 delivery,	 immediately	 resume	

CPR,	starting	with	chest	compressions,	while	the	
other rescuer feels for the pulse. 

8.	 If	pulse	present,	discontinue	chest	compressions.
9.	 After	 two	 minutes	 of	 chest	 compressions	 (5	

cycles), the AED will prompt you to repeat steps 
4 to 6.

10. If	 the	 initial	 shock	 terminates	 ventricular	
fibrillation,	but	the	arrhythmia	recurs	later	in	the	
resuscitation	attempt,	deliver	subsequent	shocks	
at	the	previously	successful	energy	level.

Precautions:

1. If	 the	 rescuers	 can	 keep	 the	 time	 between	 last	
chest	 compression	 and	 shock	 delivery	 to	 10	
seconds or less, the shock is much more likely to 
be	effective.

2. If	the	victim	is	in	water,	remove	him	from	water,	
quickly bare and wipe his chest dry, before 
attaching	the	AED	pads.

3. If	the	victim	has	an	implanted	defibrillator/pace	
maker (seen as a lump on the upper chest or 
abdomen)	 avoid	 placing	 the	 AED	 pad	 directly	
over	the	implanted	device.

Rhythm Check:

Every	 two	 minutes	 analyse	 the	 rhythm.	 Perform	 a	
pulse check only if an organized rhythm is present. 
Don’t	waste	time.	The	pause	in	chest	compressions	
to check rhythm should not exceed 10 seconds. If the 
rhythm is organized and there is a palpable pulse, 
proceed to post cardiac arrest care. If the rhythm 
check shows a non-shockable rhythm with no pulse, 
proceed	along	the	Pulseless	Electrical	Activity	(PEA)/
Asystole Pathway.

Obtain Intra-venous (IV)/Intra-osseous (IO) access:

First stabilize airway and breathing. IV or IO access is 
priority	over	advanced	airway	management,	unless	
Bag	Mask	 Ventilation	 is	 ineffective	 or	 the	 arrest	 is	
caused	by	hypoxia.	Give	appropriate	drugs	to	manage	
rhythm	and	Blood	Pressure	(BP).	Give	IV/IO	fluids,	if	
needed.

During CPR (either before or after the shock):

1. Give	Epinephrine	1	mg	IV/IO	during	cardiac	arrest	
-	repeat	every	3	to	5	or

2. Vasopressin	 40	 Units	 IV/IO	 may	 substitute	 for	
first	or	second	dose	of	Epinephrine.	Epinephrine	
can	be	given	again,	 but	 after	3	 to	5	minutes	of	
Vasopressin

3. Amiodarone	300	mg	 IV/IO	bolus,	 then	 consider	
additional	150	mg	IV/IO	once

4. If	 Amiodarone	 is	 not	 available,	 use	 Lignocaine	
1.0	to	1.5	mg/kg	IV/IO	first	dose,	then	0.5	to	0.75	
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mg/kg	at	 	to	10	minutes	interval	to	a	maximum	
dose	of	3.0	mg/kg

5. Follow	each	dose	of	peripheral	injection	with	20	
ml	flush	of	IV	fluid	(preferably	Ringer	Lactate)	and	
elevate	 the	 lower	 extremity	 above	 the	 level	 of	
the heart for 10 to 20 seconds.

If	 IV/IO	 access	 cannot	 be	 established	 or	 is	 delayed	
give

1. Epinephrine 2.0 to 2.5 mg diluted in 5 to 10 ml 
of	sterile	water/normal	saline	and	inject	directly	
into endotracheal tube or

2. Lignocaine	2.0	to	4.0	mg/kg	endotracheally

According to AHA guidelines 2010, no Atropine during 
cardiac	 arrest.	 Available	 evidence	 suggests	 that	
routine	use	of	Atropine	in	PEA/Asystole	is	unlikely	to	
have	therapeutic	benefit.

Administer drugs during CPR, do not stop CPR to 
administer drugs.

Monitoring:

Monitor	 pulse,	 blood	 pressure,	 oxygen	 saturation,	
end-tidal	 CO2.	 Persistently	 low	 end-tidal	 CO2	
values	-	<	10	mm	of	Hg	during	CPR	suggests	ROSC	is	
unlikely	and	that	 improved	chest	compressions	and	
vasopressor	therapy	needed.

Adult Immediate Post Cardiac Arrest Care

1. Therapeutic	hypothermia
2. Haemodynamic	and	ventilation	optimization
3. Immediate coronary reperfusion with 

percutaneous	coronary	intervention	(PCI)	and/or	
fibrinolytics

4. Glycemic	control	–	target	blood	sugar	(144	to	180	
mg/dl)	

5. Neurologic	care	and	prognostication

Table: The Cardiac Arrest Algorithm



11The Exponent Group of Journals For Professional Medicine, Volume 3, Number 2, Mar - May 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

Paediatric Cardiopulmonary Resuscitation

The main differences between adult and paediatric CPR are as follows:
1. Cardiac compression – ventilation ratio is 15 : 2 for 2 rescuer CPR and 30 : 2 for lone rescuer CPR
2. Compression Technique
 a. Use either one or both hands for chest compression in children 1 year of age to puberty
	 b.	In	infants	up	to	1	year	of	age,	use	2	fingers	for	single	rescuer	CPR	and	two	thumb	encircling	hand		
 technique for two rescuers
3. Compression Depth 
	 a.	For	infants,	compress	at	least	1/3	chest	depth	or	approximately	4	cms	(1.5	inches)
	 b.	For	children,	compress	at	least	2/3	depth	of	the	depth	or	approximately	5	cms	(2	inches)
4. When to activate ERS
	 a.	If	you	do	not	witness	the	arrest	and	are	alone,	provide	2	minutes	of	CPR	before	leaving	the	child		
	 to	activate	the	ERS	and	get	defibrillator
	 b.	If	the	arrest	is	sudden	and	witnesses	leave	the	child	to	activate	the	ERS	and	get	the	defibrillator		
 and then return to the child
	 c.	If	the	rescuer	leaves	a	child	with	respiratory	arrest	or	bradycardia	to	phone	the	ERS,	the	child	may		
	 progress	to	cardiac	arrest.	For	this	reason,	the	lone	rescuer,		who	finds	an		unresponsive	child	who	is		
	 not	breathing	or	only	gasping,	the	rescuer	should	provide	5	cycles	of	CPR	before	activating	ERS
	 d.	When	cardiac	arrest	occurs	in	an	adult,	the	oxygen	content	of	the	blood	is		 	 	 	
	 typically		normal,	so	compressions	alone	may	maintain	adequate	oxygen	delivery	to	the	heart	and	 
	 brain	for	first	few	minutes	after	arrest.	In	contrast,	infants	and	children	who	develop	cardiac	often		
	 have	respiratory	failure	or	shock	that	reduces	the	oxygen	content	in	the	blood	even	before	the		 	
 on set of arrest. As a result, for most infants and children in cardiac arrest, chest compressions alone  
	 are	not	as	effective	for	delivering	oxygen	to	the	heart	and	brain.	For	this	reason,	it	is	important	to		
	 give,	both	compressions	and	breaths,	for	infants	and	children	during	CPR

5. Locating the pulse
	 a.	In	child,	palpate	the	carotid	or	femoral	pulse
	 Locating	Femoral	Pulse

Step Action
1 Place	two	fingers	on	the	inner	thigh,	midway	between	the	hip	bone	and	the	pubic	bone	and	just	

below the crease where the leg meets the abdomen.
2 Feel	for	a	pulse	for	at	least	5,	but	no	more	than	10	seconds.	If	you	do	not	feel	a	definite	pulse,	begin	

CPR immediately, with C – A – B sequence.

b. In infants, palpate brachial or femoral pulse

Step Action
1 Place	2	or	3	fingers	on	the	inside	of	the	upper	arm	between	the	infant’s	elbow	and	the	shoulder.
2 Press	the	index	and	middle	fingers	gently	on	the	inside	of	the	upper	arm	for	at	least	5	and	not	more	

than	10	seconds	in	attempting	to	feel	the	pulse.
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Locating	Brachial	Pulse	(Figure)

Chest Compression Technique for Infants :

a.	Two	finger	technique

Step Action
1 Place	the	infant	supine	on	a	firm	flat	surface.
2 Start	chest	compressions	within	10	seconds	of	recognition	of	cardiac	arrest.
3 Place	two	fingers	in	the	centre	of	the	infant’s	chest,	just	below	the	nipple	line.	Do	not	press	on	the	

bottom	of	the	breast	bone.	(Figure)
4 Push	hard	and	fast	in	a	smooth	fashion	at	the	rate	of	at	least	100/minute.	To	give	chest	compressions,	

press	the	infant’s	breast	bone	at	least	1/3rd	the	depth	of	the	chest,	approximately	4	cms.
5 At the end of each compression, make sure that you allow the chest to recoil (to re-expand) 

completely.	Full	chest	recoil	allows	blood	to	flow	into	the	heart	and	is	necessary	to	create	blood	
flow	during	chest	compressions.	Chest	compression	and	chest	recoil	time	should	be	approximately	
equal.

6 Minimize	interruptions	in	chest	compressions.
7 Give	effective	breaths	that	make	the	chest	rise.

					Two	finger	Chest	Compression	Technique
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Two Thumbs Encircling Hands Technique

Step Action
1 Place both the thumbs side by side in the centre of the infant’s chest on the lower half of the 

breast	bone.	The	thumbs	may	overlap	in	some	very	small	infants.
2 Encircle	the	infant’s	chest	and	support	the	infant’s	back	with	fingers	of	both	hands.
3 With	 your	 hands	 encircling	 the	 chest,	 use	 both	 the	 thumbs	 to	 depress	 the	 breast	 bone	

approximately	1/3rd	the	depth	of	the	infant’s	chest	4	cms.	(1.5	inches)	Figure	2
4 Deliver	compressions	in	a	smooth	fashion	at	the	rate	of	at	least	100/minute.	
5 After	each	compression,	completely	release	the	pressure	on	the	breast	bone	and	allow	the	chest	

to recoil completely.
6 After	every	15	compressions,	pause	briefly	for	the	second	rescuer	to	open	the	airway	with	a	head	

tilt	–	chin	lift	and	give	two	breaths.	The	chest	should	rise	with	each	breath.
7 Continue	compressions	and	breaths	in	a	ratio	of	15	:	2	(For	two	rescuers),	switching	roles	every	

2	minutes	to	avoid	rescuer	fatigue

Airway and Breathing:

To	provide	bag	mask	ventilation,	in	infants,	select	a	bag	and	mask	of	appropriate	size.	The	mask	must	be	able	
to	cover,	the	infant’s	mouth	and	nose	completely,	without	covering	the	eyes	or	overlapping	the	chin.	Give	
breaths	by	head	tilt	–	chin	lift,	with	the	victim’s	mouth	open.	Press	the	mask	to	the	infant’s	face	as	you	lift	the	
infant’s jaw making a seal between the infant’s face and mask. Connect supplementary oxygen to the bag. 
Avoid	excess	head	tilt	as	this	blocks	the	airway.
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Mouth to Mouth Breathing and Infant Mouth to Mouth and Nose Breathing:

Technique	 for	 Giving	
Breaths

Actions

Mouth to mouth and 
nose (preferred method)

Maintain	head	tilt	–	chin	lift	to	keep	the	airway	open
Place	your	mouth	over	the	infant’s	mouth	and	nose	to	create	an	airtight	seat	
(Figure)
Blow into the infant’s nose and open mouth (pausing to inhale between breaths) 
to make the chest rise with each breath.
If	the	chest	does	not	rise,	repeat	the	head	tilt	–	chin	lift	to	reopen	the	airway	and	
try	to	give	a	breath	that	makes	the	chest	rise.	It	may	be	necessary	to	move	the	
infant’s	head	through	a	range	of	positions	to	provide	optimal	airway	patency	
and	effective	rescue	breaths.	When	the	airway	is	open,	give	2	breaths	that	make	
the	chest	rise.	You	may	need	to	try	a	couple	of	times.
Use	mouth	to	mouth	method,	if	you	cannot	cover	the	nose	and	mouth	of	the	
infant	victim	with	your	mouth	as	in	adults.	

Figure – Mouth to Mouth and Nose Breaths

Defibrillation:

As	in	adults,	use	the	defibrillator	as	soon	as	it	is	available.	Use	child	pads,	for	victims	younger	than	8	years	
of	age.	If	you	do	not	have	child	pads,	you	may	use	adult	pads.	Place	the	pads	such	that	they	do	not	touch	
each	other.	Use	of	adult	dose	of	the	shock	is	better	than	no	attempt	at	defibrillation.	For	infants,	a	manual	
defibrillator	is	preferred.	If	it	is	not	available,	use	AED	equipped	with	paediatric	dose	attenuator.	If	neither	is	
available	you	may	use	adult	AED.
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The Paediatric Basic Life Support Algorithm
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Chronic Renal Disease and Pregnancy

- Dr. Shantala Vadeyar
- Dr. Shweta Shetye

- Dr. Urmila Anandh
Email:  vshantala@gmail.com

Background: 

Chronic renal failure (CRF) in pregnancy is seen 
in	 2-12/10000	 women.	 CRF	 can	 cause	 subfertility,	
miscarriage, preterm labour, pre-eclampsia, 
pulmonary	 oedema,	 severe	 refractory	 metabolic	
acidosis,	electrolyte	imbalance	and	fetal	demise.		We	
present a case of renal failure in pregnancy with a 
successful maternal and fetal outcome.

Case: 

A	 30	 yr	 old	 primigravida	 presented	 at	 19	 weeks	
of	 gestation,	 with	 serum	 creatinine	 levels	 of	 3.8	
mg/dl,	 serum	 potassium	 levels	 of	 4	 mEq/dl	 and	
ultrasonography showing small kidneys (Stage 5). The 
Fetal anomaly scan was normal. There was no history 
contributing	to	the	cause	of	CRF.	She	complained	of	
nausea	and	decreased	appetite.		

A	multidisciplinary	 team	 approach	 to	 her	 care	was	
instituted	 by	 Feto-	 Maternal	 Medicine	 specialist	
(Dr Shantala Vadeyar) and Nephrologist (Dr Urmila 
Anandh).	The	patient	and	the	family	were	counseled	
about the high risk pregnancy, possibility of 
pregnancy	 complications,	 preterm	delivery	 and	 the	
need of NICU care.  

As	 the	pregnancy	 advanced,	 there	was	 an	 increase	
in	 serum	 creatinine	 and	 potassium	 levels	 and	 low	
haemoglobin which was treated with oral iron. 
Dexamethasone was administered parenterally to 
accelerate fetal lung maturity. The fetal growth and 
maternal blood pressure remained normal. There 
was minimal proteinuria. At 32 weeks, the serum 
creatinine	 was	 6.0	 mg/dl,	 the	 potassium	 was	 5.9	

mEq/L	with	metabolic	acidosis	and	hence	a	decision	
was	made	to	deliver	the	baby.

A	healthy	baby	girl	weighing	1560	gm	was	delivered	
by	Caesarean	section	under	Spinal	anaesthesia.		The	
patient	 underwent	 haemodialysis	 post–operatively	
and	received	three	packed	cell	transfusions.	She	also	
received	 Injection	 Erythropoetin	 10000	 units.	 She	
had	no	post-operative	complications.	The	baby	was	
discharged	in	3	weeks	in	good	condition	and	is	doing	
well.	 	The	mother	is	under	close	surveillance	and	is	
maintaining	creatinine	 levels	between	5	–	6	mg/dl.		
She is likely to need dialysis and a renal transplant in 
the future.

Discussion and Review of Literature:

Renal failure in pregnancy could be acute or chronic.  
Acute	renal	 failure	specific	to	pregnancy	may	occur	
as	 a	 complication	 relating	 to	 severe	 pre-eclampsia,	
HELLP	 syndrome,	 acute	 fatty	 liver	 of	 pregnancy	 or	
thrombotic	thrombocytopenic	purpura.

Chronic renal failure is more uncommon and pre-
existing	 CRF	 patients	 are	 unlikely	 to	 conceive.		
Pregnancy is known to pose a high risk to women 
with underlying renal disease.  This is because the 
increased	blood	flow	of	pregnancy	 can	 result	 in	an	
acceleration	of	deterioration	of	renal	function	leading	
to a poor pregnancy outcome.  Once pregnancy 
is	 confirmed,	 a	 multidisciplinary	 team	 including	 a	
Fetomaternal Medicine Specialist and a Nephrologist 
should manage pregnant women with CRF.

Renal changes during Pregnancy: 6

GFR	increases	immediately	after	conception	to	about	
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50%	above	baseline	in	the	second	trimester	and	then	declines	by	20%	in	the	last	trimester.		As	a	result,	the	
serum	creatinine	falls,	so	any	value	above	0.8	mg/dl	should	be	considered	abnormal	in	pregnancy.		Also,	this	
results	in	lower	serum	uric	acid,	sodium	and	HCO3	values.

Up	to	300	mg	per	day	of	proteinuria	may	be	considered	normal,	anything	above	this	could	be	due	to	pre-
eclampsia	or	other	 types	of	 renal	disease,	provided	a	urinary	 tract	 infection	 is	 ruled	out.	 	Asymptomatic	
bacteriuria	 is	 particularly	 important	 to	watch	 out	 for,	 as	 this	 could	 lead	 to	 a	 risk	 of	 preterm	 labour	 and	
delivery.

Chronic Renal Disease and Pregnancy:

There	are	various	stages	of	CRF	which	are	described	below.		Clearly,	the	higher	the	stage,	worse	is	the	maternal	
and hence, the fetal prognosis.  The outcome of pregnancy in women with chronic renal disease depends on 
the following factors:
•	 the degree of renal impairment
•	 the presence of chronic hypertension
•	 the presence of proteinuria
•	 underlying renal pathology.

National Kidney Foundation Classification of Chronic Kidney Disease: 1

Stage Description GRF	(	ml	/	minute	/	1.73	m2 )
1 Kidney	Damage	and	/	

raised GFR
>	90

2 Kidney Damage and
Mildly reduced GFR

60-90

3 Moderately reduced GFR 30-59
4 Severely	reduced	GFR 15-29
5 Kidney Failure <	15	or	Dialysis

There are various renal disorders with effects on pregnancy. These are detailed below: 

Renal Diseases Effects
Chronic	glomerulonephritis	and	
glomerulo sclerosis

Usually	no	adverse	effects	
Urinary	tract	infection

IgA Nephropathy Risk	of	uncontrolled	/	sudden	escalating	hypertension	and	
worsening	renal	function

Pyelonephritis Bacteriuria	in	pregnancy	can	lead	to	exacerbation,	Multi-organ	
failure, including acute respiratory distress syndrome

Polycystic	kidney	disease Functional	impairment	and	hypertension
Diabetic	nephropathy infection	and	pre-eclampsia
Systemic lupus erythematosus Favourable	Prognosis	if	disease	is	in	remission	for	6	months	

preconception,	Higher	doses	of	steroids	may	be	needed	
postpartum

Periarteritis	nodosa Fetal	prognosis	is	poor	and	maternal	death.	Therapeutic	
termination	should	be	considered
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Management of Chronic Renal Disease in Pregnancy:

Pre-pregnancy counseling should be done - the 
risks	 of	 pre-eclampsia,	 fetal	 growth	 restriction	 and	
preterm	delivery	 should	 be	 explained.	 They	 should	
also be counseled about the long-term risks to their 
own	 health	 and	 the	 risk	 of	 deterioration	 in	 renal	
function	following	pregnancy.
Monitoring	 -	 A	 baseline	 renal	 profile,	 including	
serum	urea,	creatinine,	electrolytes,	albumin	and	full	
blood count; urinalysis; and urine culture, should be 
performed,  assessment of proteinuria is necessary. 

Complications during pregnancy:
  
Maternal anaemia in renal impairment occurs due to 
decreased	erythropoietin	production	and	shortened	
red	 cell	 survival.	 This	 can	 be	 managed	 by	 oral/
intravenous	iron	therapy.	Ramin	et	al	4	recommend	
using	 recombinant	erythropoietin	with	haematocrit	
below	 19%.	 Erythropoietin	 can	 cause	 or	 aggravate	
pre-existing	 hypertension.	 Blood	 transfusions	 may	
be required to maintain the haematocrit when 
erythropoiesis	 stimulating	agents	are	not	 felt	 to	be	
safe to use. 

Indications for Dialysis in Pregnancy:

•	 severe	refractory	metabolic	acidosis	
•	 electrolyte imbalance, refractory hyperkalemia 
•	 volume	 overload-congestive	 heart	 failure	

pulmonary	oedema	unresponsive	to	diuretics.

Dialysis	may	be	initiated	earlier	in	pregnancy	if	there	
is	an	acute	deterioration	in	renal	function	because	of	
the increased risk of fetal demise.5

Obstetric management:

•	 Dating	scan	for	accurate	gestational	age
•	 The anomaly scan- detailed scan of the urinary 

tract 
•	 Every	 4	 weekly	 scans	 from	 28	 weeks	 to	 check	

growth	and	liquor	volume.
•	 Prophylactic	low	dose	aspirin	for	the	prevention	

of pre-eclampsia. 
•	 Blood pressure monitoring and control -  

alpha methyldopa, calcium channel blockers, 
hydrallazine	and	labetalol	are	possible	options

•	 Delivery	 is	 likely	to	be	preterm	and	hence	good	
NICU	facilities	essential.	

•	 Early	 delivery	 is	 usually	 necessary	 for	 obstetric		
indications	

 * pre-eclampsia and 
	 *	fetal	growth	restriction	
	 *	 rapidly	 deteriorating	 maternal	 renal	
function.	

Following	 delivery,	 women	 should	 be	 seen	 at	 a	
postnatal combined clinic with a Nephrologist. They 
should	 continue	 their	 established	 care	 with	 their	
nephrology	 team.	Appropriate	contraceptive	advice	
must	 be	 given.	 There	 might	 be	 need	 of	 chronic	
dialysis and renal transplant.  The risks of serious 
complications	 and	 adverse	 effects	 on	 long	 term	
health can raise ethical issues. 
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Abstract

In	 the	 last	 few	 years,	 there	 has	 been	 mounting	
concern	 about	 the	 possibility	 of	 adverse	 health	
effects	 resulting	 from	 exposure	 to	 radio	 frequency	
radiation	 emitted	 from	 mobile	 phones	 and	 base	
stations.	 This	 has	 relevance	 for	 public	 health,	
particularly	 for	 users	 of	 mobile	 phones,	 as	 the	
number	 of	 users	 is	 large	 and	 growing,	 particularly	
among	young	adults	and	children.	The	WHO	recently	
classified	radio	frequency	electromagnetic	radiation	
as possibly carcinogenic to humans and has fueled a 
worldwide	debate.	This	article	is	an	attempt	to	study	
the	adverse	effects	of	radio	frequency	radiation	and	
mobile	 phone	 use,	 gather	 epidemiologic	 evidence	
and	consider	precautionary	measures	to	be	taken	by	
the general public to safeguard their health in this 
respect.

Keywords

Mobile phone use, cellphone, radio frequency 
radiation,	electromagnetic	radiation.

Abbreviations

GSM	-	The	Global	System	for	Mobile	Communications
WHO-	World	Health	Organization
IARC-	International	Agency	for	Research	in	Cancer
RFR-	Radio	frequency	radiation

Introduction:

Mobile phones are an indispensable part of modern 
living	with	billions	of	users	worldwide	across	a	wide	
age spectrum. To speak in numbers, in India alone, 

according to a press release from Telecom Registry of 
India	(TRAI),	total	wireless	subscriber	base	is	873.36	
million at the end of June 2013, with the urban 
share	 being	 59.8%	 where	 as	 40.2%	 users	 belong	
to	 the	 rural	 areas1.	Mobile	phones	have	become	a	
necessity today; so much so, that they are almost 
an extension of the human body and a fact none 
will	 object.	 However	 recent	 reports	 suggesting	 the	
possible	carcinogenic	effects	of	the	radio	frequency	
radiation	emitted	by	 cellphones	 is	 a	 growing	 cause	
of concern.

The	 WHO	 Has	 classified	 radio	 frequency	
electromagnetic	 fields	 as	 “possibly	 carcinogenic	 to	
humans”	(Group	2B),	based	on	an	increased	risk	for	
glioma, a malignant type of brain cancer associated 
with wireless phone use2. Due to the widespread 
use	of	this	technology	this	subject	is	of	grave	public	
health	importance.	This	article	is	an	attempt	to	study	
the	adverse	effects	of	radio	frequency	radiation	and	
mobile	 phone	 use,	 gather	 epidemiologic	 evidence	
through	 scientific	 literature	 both	 supporting	 and	
refuting	 the	 theory	 of	 cellphone	 use	 leading	 to	
cancer	risk	and	precautionary	measures	to	be	taken	
by the general public to safeguard their health in this 
respect.

What is radio frequency energy and how does it 
affect the body?

Cell phones emit radio-frequency energy, which is a 
form	of	electromagnetic	radiation.	An	electromagnetic	
field	is	comprised	of	two	components,	one	being	an	
electric	field	generated	by	differences	in	voltage	and	
another	being	a	magnetic	field	generated	by	the	flow	
of	current.	The	field	propagates	at	the	speed	of	light	
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(	300,000	kilometers	per	second	or	186,000	miles	per	
second	)	in	waves	of	a	certain	length	that	oscillate	at	
a	certain	frequency	(number	of	oscillations	or	cycles	
per second). 

Electromagnetic	 radiation	 can	 be	 categorized	 into	
two	 types:	 ionizing	 (e.g.,	 radio-active	 materials,	
x-rays and cosmic rays) and non-ionizing (e.g., radio 
frequency and extremely low-frequency or power 
frequency). It is generally accepted that damage to 
DNA	is	necessary	for	cancer	to	develop.	Exposure	to	
ionizing (i.e., with an ability to break bonds between 
molecules)	radiation,	such	as	from	radiation	therapy,	
is known to increase the risk of cancer due to cellular 
DNA	damage	because	of	 the	 relatively	high	energy	
“quanta”	 (packets)	 they	 carry	 (high	 frequency	 or	
short-wavelength	waves).	Radio-frequency	energy	is	
non-ionizing- does not cause DNA damage in cells, 
due	 to	 the	 longer	 wavelength	 waves	 with	 “low”	
energy quanta.

A	known	biological	effect	of	radio	frequency	energy	
is	 heating.	 The	 ability	 of	microwave	 ovens	 to	 heat	
food	is	one	example	of	this	effect	of	radio	frequency	
energy. Radio frequency exposure from cell phone 
use	does	cause	heating;	however,	it	is	not	sufficient	
to measurably increase body temperature. A recent 
study showed that when people used a cell phone 
for	 50	 minutes,	 brain	 tissues	 on	 the	 same	 side	 of	
the head as the phone’s antenna metabolized more 
glucose	than	did	tissues	on	the	opposite	side	of	the	
brain3. The researchers noted that the results are 
preliminary, and possible health outcomes from this 
increase	in	glucose	metabolism	are	still	unknown.

What effects can mobile phones have on body 
tissues? 

The	 potential	 effects	 of	 mobile	 phone-associated	
electromagnetic	 radiation	 on	 tissues	 include	
“thermal”	 and	 “non-thermal”.	 Thermal	 effects	 are	
due	to	tissues	being	heated	by	rotations	of	molecules	
induced	 by	 the	 electromagnetic	 field.	 In	 the	 case	
of	a	 cell	phone,	 the	head/ear	 surfaces	 close	 to	 the	
phone	 may	 be	 induced	 to	 heat.	 This	 heating	 has	
been thought to cause molecules within cells called 
“heat-shock	 proteins”	 to	 become	 activated	 and	

repeated	activation	of	such	proteins	by	microwaves/
electromagnetic	radiation	can	lead	to	cellular	events	
culminating	 in	 cancerous	 transformation	 of	 the	
cell4.	Non-thermal	effects	are	due	to	low-frequency	
(but	long-term)	“pulsing”	of	the	carrier	signal.	Non-
thermal	 effects	 from	 microwaves	 similar	 to	 those	
generated	by	mobile	phones	have	been	implicated	in	
genetic	(DNA)	molecule	damage.

Cognitive effects: A 2009 study examined the effects of 
exposure to radiofrequency radiation (RFR) emitted by 
standard GSM cell phones on the cognitive functions 
of humans. The study confirmed longer (slower) 
response times to a spatial working memory task 
when exposed to RFR from a standard GSM cellular 
phone placed next to the head of male subjects, and 
showed that longer duration of exposure to RFR may 
increase the effects on performance. Right-handed 
subjects exposed to RFR on the left side of their head 
on average had significantly longer response times 
when compared to exposure to the right side and 
sham-exposure5.

Adaptive power control (APC) technology in mobile 
phones and its relevance: 

The	level	of	electromagnetic	radiation	a	user’s	head	
may be exposed to during mobile phone telephony 
can	 vary	 during	 the	 conversation,	 according	 to	 the	
variable	power	output	of	the	phone.	The	operator’s	
network controls and adjusts the output power 
of each connected mobile phone to the lowest 
level	 compatible	with	 a	 good	 signal	 quality.	 This	 is	
obtained by scaling the power from the maximum 
(1	or	2	W	at	1800	MHz	and	900	MHz,	respectively)	
down	 to	 as	 low	 as	 1	milliW.	 Such	 “adaptive	 power	
control”	takes	place	continuously,	with	the	selected	
power	 level	depending	on	several	 factors,	 including	
the	distance	from	the	base	station,	the	presence	of	
physical obstacles (such as tall buildings), whether the 
phone	is	used	indoors	or	outdoors	and	“handovers”	
between	linked	base	stations	(during	handovers,	the	
output power of the phone is generally set to the 
highest	level).	 In	other	words,	deep	in	a	building	or	
in	 a	 moving	 elevator,	 the	 handset’s	 power	 output	
increases temporarily in order to pick up a base-
station’s	signal	so	that	the	phone	users	can	continue	
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to	communicate	effectively.	During	this	higher	power	
transmission, the user’s head is subjected to more 
than	the	usual	amount	of	electromagnetic	radiation	
from the mobile phone.

What is the Inverse Square Law and how is it relevant 
to mobile telephony? 

The	 intensity	 of	 electromagnetic	 radiation	 varies	
with the distance from the source according to the 
Inverse	Square	Law.	This	means	that	the	radiation’s	
intensity	 is	 inversely	 proportional	 to	 the	 square	 of	
the distance between the source and the exposed 
object. Applying this concept to mobile telephony, 
the further one holds a mobile phone from the head, 
the less the (intensity) exposure of the head and 
brain	 to	 electromagnetic	 radiation.	 This	 accounts	
for	 the	 relative	 safety	 of	 a	 hands-free	 speaker	
phone mode and in cars, the use of hands-free car-
speaker/microphone	kits	 (where	 the	car’s	 roof	acts	
as the antenna) instead of the mobile phone itself 
or an unshielded headset. Regarding car speaker 
kits for hands-free mobile telephony, The Australian 
Government	 Environmental	 Protection	 Agency	
states	that	due	to	the	increased	separation	between	
the antenna(now the car roof) and the user’s head, 
exposure	to	electromagnetic	radiation	is	reduced	by	
about	100	times	when	compared	to	normal	mobile	
phone use.

Positive	 clinical	 studies:	 	 -	 i.e.,	 those	 studies	 that	
show	 a	 statistically	 significant	 association	 between	
cell	phone	usage	and	brain	tumor	development:	

Swedish oncologist and cancer epidemiologist 
Lennart Hardell and his group of co-researchers 
have	 published	 several	 articles6-8	 since	 the	 year	
2000, establishing a link between cellphone use 
and cancer risk. A recent meta-analysis carried out 
by this group concludes that “Results from present 
studies on use of mobile phones for 10 or more 
years	give	a	consistent	pattern	of	 increased	risk	 for	
acoustic	neuroma	and	glioma.	The	risk	 is	higher	for	
ipsilateral	exposure	(i.e.,	cell	phone	use	preferentially	
on	the	same	side	as	the	eventually	diagnosed	brain	
tumor)”6.	 	 In	 2002,	 Hardell’s	 group	 looked	 at	 data	
from regional cancer registries in three regions of 

Sweden	 that	 had	 recorded	 588	 “cases”	 (patients	
with	 tumours	 diagnosed	 between	 1997-2000;	 a	
further	393	people	who	were	eligible	 as	 “cases”	 in	
fact	died	while	the	study	was	being	organized).		581	
“controls”	(persons	without	brain	tumours	matched	
against	“cases”	for	gender,	age,	and	geographical	site	
of residence) were designated by the researchers. A 
very	 comprehensive	 questionnaire	was	 included	 as	
part	of	 the	study,	assessing	 for	exposure	to	various	
potential	environmental,	personal	and	work-related	
cancer-causing agents (carcinogens such as asbestos, 
cigarettes,	pesticides,	organic	solvents,	oils,	 ionizing	
radiation	 and	 electromagnetic	 radiation).	 Detailed	
questions	were	 asked	 concerning	 cell	 phone	 usage	
(cell	phone	make/type	to	ascertain	analogue	versus	
digital, preferred ear, hours per day, years of usage, 
alternative	 use	 of	 in-car	 phone-speaker	 kit	 and	 so	
forth). They concluded that the use of a digital or 
analogue	phone	yielded	significantly	increased	risks	
(by	1.5-	 to	2-fold)	of	developing	a	brain	 tumour	on	
the same side of the head as that preferred for cell 
phone use7.  

Findings	 of	 various	 studies6-8	 	 are	 summarized	
below:

•	 Cell phone users had an increased risk of 
malignant gliomas.

•	 Link between cell phone use and a higher rate of 
acoustic	neuromas8.

•	 Tumors are more likely to occur on the side of the 
head that the cell handset is used.

•	 One	hour	of	cell	phone	use	per	day	significantly	
increases	tumor	risk	after	ten	years	or	more.

The	 Interphone	 study	 is	 the	 largest	 international	
case–control	 study	 investigating	 tumor	 risk	
associated	with	mobile	phone	use.	After	preliminary	
reports	suggesting	possible	adverse	health	effects	of	
mobile	phone	use,	 the	matter	was	taken	up	by	the	
International	Agency	for	Research	on	Cancer	(IARC).	
The	IARC	is	a	part	of	the	World	Health	Organization	
(WHO)	 that	 coordinates	 and	 conducts	 research	 on	
the causes of human cancer, the mechanisms of 
carcinogenesis	 and	 develops	 scientific	 strategies	
for cancer control. The study was conducted in 13 
countries -Australia, Canada, Denmark, Finland, 
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France, Germany, Israel, Italy, Japan, New Zealand, 
Norway, Sweden and the UK using a common core 
protocol. It focused on four types of tumours in 
tissues	 that	 most	 absorb	 RFR	 energy	 emitted	 by	
mobile phones: tumours of the brain (glioma and 
meningioma),	 acoustic	 nerve	 (schwannoma)	 and	
parotid	 gland.	 The	 objective	 was	 to	 determine	
whether mobile phone use increases the risk of these 
tumours	and	specifically,	whether	RFR	energy	emitted	
by mobile phones is carcinogenic. The results from 
this	study	were	mentioned	inconclusive	at	the	time	
of	 publication	 but	 various	 research	 groups	 across	
several	 nations	 that	 were	 part	 of	 the	 main	 study	
have	 individually	 re-analyzed	 separate	 parts	 of	 the	
data	and	concluded	in	affirmation	about	the	possible	
carcinogenic	effects.	In	2006,	a	German	group9,	also	
part	of	the	INTERPHONE	Study,	published	its	findings	
regarding the incidence of brain tumors [malignant 
glioma]	 among	 747	 “cases”	 and	 1494	 “controls”,	
matched as usual for age, gender and region of 
residence.	The	findings	of	this	study	were	generally	
negative,	except	that	“among	persons	who	had	used	
cellular phones for 10 or more years, increased risk 
was found for glioma (greater than 2-fold).

Another report from the INTERPHONE group by 
Lahkola	 and	 colleagues10	 details	 findings	 from	
interviews	of	1521	cases	of	glioma	and	3301	controls	
which	 indicate	 a	 possible	 association	 with	 mobile	
phone use: reported ipsilateral [same-side] use 10 
or	more	years	ago	was	associated	with	significantly	
increased risk of glioma [malignant brain tumor] 
and there was also an increasing trend with years 
since	first	use	on	 the	 ipsilateral	 side.	The	countries	
included in these analysis are pioneers in mobile 
phone	 use,	 amongst	 the	 first	 few	 nations	 to	 start	
mass mobile phone deployment and therefore the 
number of mobile phone users with more than 10 
years	of	exposure	(88	cases)	is	larger	than	in	previous	
analyses,	 which	 allows	more	 reliable	 estimation	 of	
the risk related to such long-term mobile phone use.
Negative	 clinical	 studies	 -	 i.e.,	 those	 that	 show	 no	
statistically	 significant	 association	 between	 cell	
phone	usage	and	brain	tumor	development.	

Majority	 of	 the	 studies	 showing	 no	 association	 are	
plagued with the fact that they were either funded 

by the cellphone industry (hence there could be bias 
and	 conflict	 of	 interest)	 or	 methodological	 errors	
with	excluding	heavy	users	or	including	participants	
with less than 10 years of mobile phone use 
(limited	 follow-up)	 and/or	 lack	 of	 inclusion	 in	 their	
investigation,	 any	 analysis	 of	 the	 side	 of	 the	 head	
preferred for cell phone usage and the side of the 
head	in	which	the	brain	tumor	eventually	developed.	
A	massive	 study	 from	Denmark	by	 J.	 Schuz	 et	 al11	
is widely quoted as “proof there is no link between 
mobile	phone	use	and	brain	tumours”.	The	authors	
received	 the	 records	 of	 a	massive	 723,421	 cellular	
telephone	subscriptions	in	Demark	during	the	period	
1982-1995,	they	excluded	from	this	number	200,507	
CORPORATE USERS. Therefore, not only were nearly 
30%	 of	 potential	 participants	 excluded,	 these	
200,507 corporate users were probably some of the 
most	heavy	users	of	mobile	phones	(“free”	business-
related	 incoming	and	outgoing	calls;	 tax	deductible	
accounts) and therefore their exclusion represented 
the	 exclusion	 of	 a	 potentially	 invaluable	 source	 of	
information	for	this	study.	

A	research	group	in	Germany12	surveyed	747	brain	
tumour	“cases”	(years	2000-2003)	and	1494	matched	
“controls”.	 The	 exposure	 measure	 of	 their	 analysis	
was	the	location	of	a	base	station	of	a	DECT	(Digital	
enhanced	 cordless	 telecommunications)	 cordless	
phone close to the bed, which was used as a proxy 
for	continuous	low-level	exposure	to	radiofrequency	
electromagnetic	fields	during	the	night.	They	found	
no	 association	 between	 DECT	 radiofrequency	
exposure	 and	 the	 risk	 of	 brain	 tumours,	 however,	
their	 study	 included	 a	 total	 of	 only	 6	 “cases”	 with	
exposures more than 5 years and they report none 
with exposures of 10 years or more. 

Reports from certain positive laboratory research 
work:

•	 Takashima and colleagues13 exposed Chinese 
hamster	ovary	(CHO-K1)	cells	to	radio	frequency	
electromagnetic	 fields	 and	 concluded	 that	
the	 thermal	 (temperature-elevating)	 effect	 of	
electromagnetic	fields	caused	impairment	of	cell	
growth.  

•	 Diem and colleagues14 used cell cultures of 
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human	fibroblasts	and	rat	granulosa	cells	exposed	
to	 intermittent	 and	 continuous	 radio	 frequency	
electromagnetic	 fields	 associated	 with	 mobile	
phones	 (1800	MHz;	SAR	1.2	or	2	Watts	per	kg).	
They	 found	 that	 this	 level	 of	 exposure	 induced	
DNA single- and double-strand breaks, with 
effects	 observed	 after	 16	 hours	 of	 exposure	 in	
both	cell	types	and	after	different	mobile-phone	
modulations,	 thus	 suggesting	 that	DNA	damage	
was	based	on	non-thermal	effects.		

•	 A	study15	concluded	that	GSM	electromagnetic	
fields	 increased	 brain	 excitability	 [consistent	
with	 their	 ability	 to	 interfere	 	with	 aircraft	 and	
intensive	 care	 unit	 electrical	 equipment	 at	
remote	 distances]	 and	 postulated	 that	 over	
repetitive	and	long-term	exposure	may		increase	
cellular	 (“oxidative”)	 stress;	 an	 event	 that	 may	
lead to cellular injury pending further laboratory 
investigation.	

•	 Independent	 investigators	have	reported	effects	
on	other	human	tissues.	Human	sperm	motility	
has	 been	 shown	 to	 be	 significantly	 impaired	
following	exposure	to	5	minutes	of	900	MHz	cell	
phone	 radiation	 at	 standard	 power	 output	 and	
power	density16.	 	White	blood	cells	exposed	to	
electromagnetic	 fields	 demonstrated	 ‘Genomic	
instability’ and aneuploidy increasing with dose 
of	radiation	indicating	that	 ‘the	genotoxic	effect	
of	electromagnetic	radiation	may	be	elicited	via	a	
non-thermal pathway’17.  

The	 scientific	 literature	 so	 far	 indicates	 a	 plausible	
carcinogenic	effect	of	cell	phone	radiation	though	no	
clinical, epidemiological or laboratory research work 
gives	confirmatory	evidence	of	the	same.	Definitive	
confirmation	 by	 large	 and	 well-constructed	 multi-
center studies worldwide is warranted. A long latent 
period	 in	a	tumor	development,	 individual	person’s	
genetic	 susceptibility	 and	 environmental	 influences	
are	complex	factors	involved	in	this	hypothesis.	The	
evidence	so	far	suggests	that	“heavy”	and	“prolonged”	
users are at risk but these two terminologies need 
to	 be	 quantified	 if	 proper	 health	 messages	 are	 to	
be	 given	 to	 the	 public	 in	 general	 for	 safeguarding	
their health in this respect. Meanwhile it would 
be	 beneficial	 if	 certain	 precautionary	 measures	
advised	by	various	international	health	organizations	

including	the	WHO	be	considered	and	disseminated	
to the general public.

Precautionary recommendations: 

The	 basic	 precautions	 to	 minimize	 exposure	 to	
radiation	when	using	a	mobile	phone	are	as	follows:	

1. Limit phone calls to those that are absolutely 
necessary, and restrict these to 6 minutes 
maximum,	which	 is	 the	time	the	body	needs	to	
adjust. Use a hands-free kit and hold the phone 
more	 than	 20/30cm	 away	 from	 your	 body	 in	
order	to	limit	the	impact	of	radiation	on	yourself.	

2. Do not carry your phone directly on your body, 
even	on	stand-by	and	do	not	use	it	less	than	one	
meter away from another person, in order to 
reduce	the	effect	of	‘passive’	radiation.

3. Those under 15 should not use a mobile phone 
at	 all	 because	 they	 are	 still	 growing.	 With	
their	 lighter	 body	weight	 the	 radiation	 is	more	
damaging, especially to the brain, weakening the 
Blood-Brain	Barrier	(BBB)	and	to	the	reproductive	
organs/ovaries,	etc.		

4. Any elderly person should be discouraged from 
using a mobile phone, as well as anyone in a 
weakened	state	(the	radiation	will	weaken	their	
organism further), and any pregnant woman. 
Microwave	 radiation	 is	 readily	 absorbed	 by	 the	
amniotic	fluid	in	which	the	embryo	and	then	the	
foetus	develops.

5. Use	 the	 phone	 only	 in	 conditions	 of	 optimum	
reception:	do	not	use	it	in	a	confined	space	such	
as	 an	 elevator,	 basement,	 underground	 station,	
caravan,	etc.	 In	 these	 situations	 the	 strength	of	
the	 signal	 both	 sending	 and	 receiving	 is	 much	
greater	thus	the	radiation	is	much	more	intense.	

6. Do	not	use	the	phone	while	you	are	in	a	moving	
vehicle,	 including	 the	 train,	 bus,	 etc,	 since	 its	
antenna will be constantly scanning for contact 
using the maximum signal strength, and the 
radiation	from	both	incoming	and	outgoing	signal	
will	be	intensified.	

7. Do	not	use	the	phone	while	in	any	vehicle,	even	
when	 stationary.	 An	 enclosed	 metal	 container	
produces	 the	 “Faraday	 cage”	 effect,	 which	
maximizes	 the	 damaging	 impact	 of	 radiation,	
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reflecting	 not	 only	 on	 the	 person	 phoning	 but	
also on other passengers, especially children. 
Thus	 it	 is	 essential	 to	 step	 out	 of	 the	 vehicle	
before making a call.

8.	 Do not keep a mobile phone beside the bed at 
night	switched	on,	because	even	when	on	stand-
by it is in contact with the nearest phone mast 
and	emits	radiation	at	regular	intervals.	

9.	 Equip yourself preferably with:  
- a mobile phone with the lowest possible SAR 
rating	 (=	Specific	Absorption	Rate	of	microwave	
radiation	by	human	body	tissues).	The	regulation	
limit	 is	 1.1W/kg	 for	 eye-sockets	 and	 cheeks.	 
- a phone with an external antenna, because 
even	 if	 it	 is	 less	 trendy,	 the	 omni-directional	
antenna	 broadcasts	 with	 maximum	 efficiency	
and therefore uses a weaker signal than one with 
an	 inbuilt	 antenna.	 The	 fashion	 factor	 matters	
less than the health factor.

10. Use	 of	 a	 mobile	 phone	 should	 be	 avoided	 by	
anyone who has any metallic object in or on their 
head,	whether	magnetic	or	not,	such	as	amalgam	
fillings	and	dental	bridges,	metal	plates,	screws,	
clips, body ornaments, earrings or metal framed 
glasses. The same is true for those with walking 
frames, wheelchairs or metal crutches, so as to 
avoid	increasing	radiation	by	the	phenomena	of	
reflection,	 amplification,	 resonance,	 passive	 re-
emission, etc.

11. Make	use	of	protective	 items	 to	 shield	 yourself	
from	 radiation,	 such	 as	 a	metal	 phone	 carrying	
case,	 protective	 anti-radiation	 fabric	 and	 veils,	
metallic	 foil	wallpaper,	 anti-radiation	 paint,	 etc,	
all	which	have	been	proved	to	be	effective.		

12. Make as many phone calls as possible using 
landlines	which	emit	no	radiation,	and	which	can	
often	be	used	for	free	and	for	unlimited	time	via	
the	Internet,	even	for	phone	calls	abroad.

Some	recommendations	above	may	seem	impractical	
as of now in our busy day-to-day life but one can 
surely make safe and sensible decisions as per one’s 
own	lifestyle.	As	of	now,	until	more	concrete	evidence	
is	available	on	this	subject,	we	can	take	precautions	
for the same.
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Polycystic Ovarian Syndrome

- Dr. Shantala Vadeyar 
Email: vshantala@gmail.com

What is polycystic ovarian syndrome (PCOS)?

Polycystic	 ovarian	 syndrome	 (PCOS)	 is	 a	 common	
health	problem	that	can	affect	a	woman.	It	leads	to	
irregular periods, weight gain, acne, increase in facial 
hair	and	difficulty	in	conceiving	or	infertility.

What causes PCOS?

A main underlying problem with PCOS is a hormonal 
imbalance.	 In	women	with	PCOS,	 the	ovaries	make	
more androgens than normal. Androgens are male 
hormones	 that	 females	 also	 make.	 High	 levels	 of	
these	hormones	affect	the	development	and	release	
of	eggs	during	ovulation.

It is now well established that insulin resistance is 
linked to PCOS. Insulin is a hormone secreted by the 
pancreas	that	controls	the	level	of	blood	sugar.	Due	to	
insulin resistance, women with PCOS produce more 
insulin and the excess insulin appears to increase 
production	 of	 androgen.	 High	 androgen	 levels	 can	
lead	to	acne,	excessive	hair	growth,	weight	gain	and	
problems	with	ovulation.	The	lack	of	regular	ovulation	
then	leads	to	irregular	menses	and	infertility.

Symptoms of PCOS:

The	 symptoms	 of	 PCOS	 can	 vary	 from	 woman	 to	
woman. Some of the symptoms of PCOS include:

•	 Infertility	 (not	able	 to	get	pregnant)	because	of	
not	ovulating.	In	fact,	PCOS	is	currently	the	most	
common	cause	of	female	subfertility

•	 Infrequent,	 absent,	 and/or	 irregular	 menstrual	
periods

•	 Hirsutism	 –	 increased	 hair	 growth	 on	 the	 face,	
chest, stomach and back

•	 Multiple	 small	 cysts	 on	 the	 ovaries	 seen	 on	
Ultrasound scan

•	 Acne,	oily	skin,	or	dandruff
•	 Weight	gain	or	obesity
•	 Male-pattern	baldness	or	thinning	hair
•	 Patches of skin on the neck, arms, breasts, or 

thighs that are thick and dark brown or black
•	 Skin	tags	–	excess	flaps	of	skin	in	the	armpits	or	

neck area

Why do women with PCOS have trouble with their 
menstrual cycle and fertility?

The	 ovaries,	 where	 a	 woman’s	 eggs	 are	 produced,	
have	 tiny	 fluid-filled	 sacs	 called	 follicles	 or	 cysts.	
As	the	egg	grows,	the	follicle	builds	up	fluid.	When	
the egg matures, the follicle breaks open, the egg is 
released,	 and	 the	 egg	 travels	 through	 the	 fallopian	
tube	 to	 the	 uterus	 (womb)	 for	 fertilization.	 This	 is	
called	ovulation.

In women with PCOS, the hormonal imbalance leads 
to	 improper	egg	development	and	maturation.	The	
follicles	start	to	grow	and	build	up	fluid	but	ovulation	
does not occur. Instead, some follicles enlarge and 
may	 remain	 as	 cysts.	 For	 these	 reasons,	 ovulation	
does not occur and the hormone progesterone is not 
made.	Without	progesterone,	a	woman’s	menstrual	
cycle	 is	 irregular	 or	 absent.	 The	 ovaries	 also	make	
male	hormones,	which	prevent	ovulation.

What is the treatment for PCOS?

There is no absolute cure for PCOS, it needs to be 



27The Exponent Group of Journals For Professional Medicine, Volume 3, Number 2, Mar - May 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

managed	on	a	long	term	basis	to	prevent	problems.	
Treatment goals are based on your symptoms, 
whether or not you want to become pregnant, and 
lowering	your	chances	of	getting	heart	disease	and	
diabetes.	Many	women	will	need	a	 combination	of	
treatments to meet these goals. Some treatments for 
PCOS include:

1. Lifestyle modification:

This is the most important treatment for women 
with PCOS. You can help manage your PCOS by 
eating	healthy	and	exercising	to	keep	your	weight	at	
a	healthy	level.	Healthy	eating	tips	include:

•	 Limiting	processed	 foods	and	 foods	with	added	
sugars

•	 Adding more whole-grain products, fruits, 
vegetables,	and	lean	meats	to	your	diet

•	 Drink 3-4 litres of water per day

This	 helps	 to	 lower	 blood	 glucose	 (sugar)	 levels,	
improve	 the	 body’s	 use	 of	 insulin,	 and	 normalize	
hormone	levels	in	your	body.	Even	a	10	percent	loss	
in body weight can restore a normal period and make 
your cycle more regular.

2. Combined Oral Contraceptive (COC) pills:

For women who don’t want to get pregnant, COC 
pills (birth control pills) can help to control menstrual 
cycles,	reduce	male	hormone	levels	and	help	to	clear	
acne.	 However,	 the	 COC	 pills	 do	 increase	 appetite	
and	encourage	fluid	retention	in	some	women,	hence	
making	 the	goal	of	weight	 loss	more	difficult.	Also,	
keep in mind that the menstrual cycle will become 
abnormal again if the pill is stopped.

3. Oral hypoglycemic agents:

The	medicine	Metformin	which	is	used	to	treat	type	
2 diabetes has also been found to help with PCOS 
symptoms.	 Metformin	 improves	 the	 sensitivity	 of	
the	body	cells	to	 insulin	and	affects	the	way	insulin	
controls blood glucose (sugar) and lowers testosterone 
production.	 It	 slows	 the	 growth	 of	 abnormal	 hair	
and,	after	a	few	months	of	use,	may	help	ovulation	

to	return.	Recent	research	has	shown	metformin	to	
have	other	positive	effects,	such	as	decreased	body	
mass	 and	 improved	 cholesterol	 levels.	 Metformin	
also helps to reduce the miscarriage risk associated 
with PCOS.

How does PCOS affect a woman during pregnancy?
Women	with	PCOS	appear	to	have	higher	rates	of:

•	 Miscarriage
•	 Gestational	diabetes
•	 Pregnancy-induced high blood pressure 

(preeclampsia)
•	 Preterm	delivery

Babies	born	to	women	with	PCOS	have	a	higher	risk	
of	spending	time	in	a	neonatal	intensive	care	unit	or	
of	dying	before,	during,	or	shortly	after	birth.	Most	
of	 the	time,	 these	problems	occur	 in	multiple-birth	
babies	(twins,	triplets).	Metformin	also	lowers	male	
hormone	levels	and	limits	weight	gain	in	women	who	
are obese when they get pregnant.

Does PCOS change at menopause?

Yes	and	no.	PCOS	affects	many	systems	in	the	body.	
So,	many	symptoms	may	persist	even	though	ovarian	
function	 and	 hormone	 levels	 change	 as	 a	 woman	
nears	 menopause.	 For	 instance,	 excessive	 hair	
growth	 continues,	 and	 male-pattern	 baldness	 or	
thinning	hair	gets	worse	after	menopause.	Also,	the	
risks	of	complications	(health	problems)	from	PCOS,	
such	as	heart	attack,	stroke,	and	diabetes,	increase	as	
a woman gets older.

Does PCOS put women at risk for other health 
problems?

Women	with	PCOS	have	greater	chances	of	developing	
several	 serious	 health	 conditions,	 including	 life-
threatening diseases. Recent studies found that:

•	 More than 50 percent of women with PCOS will 
have	diabetes	or	pre-diabetes	(impaired	glucose	
tolerance) before the age of 40.

•	 The	risk	of	heart	attack	is	4	to	7	times	higher	in	
women with PCOS than women of the same age 
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without PCOS.
•	 Women	with	PCOS	are	at	greater	 risk	of	having	

high blood pressure.
•	 Women	 with	 PCOS	 have	 high	 levels	 of	 LDL	

(bad)	 cholesterol	 and	 low	 levels	 of	 HDL	 (good)	
cholesterol.

•	 Women	with	PCOS	can	develop	sleep	apnea.	This	
is	when	breathing	stops	for	short	periods	of	time	
during sleep.

Women	with	PCOS	are	 also	 at	 risk	 for	 endometrial	
cancer. Irregular menstrual periods and the lack of 
ovulation	 cause	 women	 to	 produce	 the	 hormone	
estrogen, but not the hormone progesterone. 
Progesterone causes the endometrium (lining of the 
womb) to shed each month as a menstrual period. 

Without	 progesterone,	 the	 endometrium	 becomes	
thick,	which	 can	 cause	heavy	or	 irregular	bleeding.	
Over	time,	this	can	lead	to	endometrial	hyperplasia,	
when the lining grows too much, and cancer.

I	have	PCOS.	What	can	I	do	to	prevent	complications?:
If	you	have	PCOS,	get	your	symptoms	under	control	
at an earlier age to help reduce your chances of 
having	complications	like	diabetes	and	heart	disease.	
Talk	to	your	doctor	about	treating	all	your	symptoms,	
rather than focusing on just one aspect of your PCOS, 
such	as	problems	getting	pregnant.	Also,	talk	to	your	
doctor	 about	 getting	 tested	 for	 diabetes	 regularly.	
Other steps you can take to lower your chances of 
health	 problems	 include-	 eating	 right,	 taking	 up	
regular exercise and not smoking.
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Why Every Patient with Suspected Tuberculosis 
of the Spine Needs a Biopsy!

- Dr Bhavin Jankharia
Email: bhavin@jankharia.com
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Do Not Take Your Organs to Heaven
God Knows We Need Them Here

- Dr. Hemant Vadeyar
Email: hemantvadeyar@gmail.com
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