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•	 Twin	 to	 twin	 transfusion	 syndrome,	 twin	 anemia	
polycythemia	sequence

•	 Fetal	or	placental	tumors	or	arteriovenous	malfor-
mations

•	 Monochorionic	twins	–	cotwin	demise,	twin	anemia	
polycythemia	sequence

•	 Chromosomal	abnormalities	–	Trisomy	21	with	tran-
sient	abnormal	myelopoeisis

•	 Metabolic	abnormalities	–	e.g.,	glucose-6-phosphate	
dehydrogenase	deficiency,	Gaucher	disease,	Fanconi	
anemia.

RISKS OF INTRAUTERINE TRANSFUSION

•	 Preterm	 labor,	 preterm	 premature	 rupture	 of	 the	
membranes

•	 Fetal	distress
•	 Cord	accidents
•	 Chorioamnionitis
•	 Formation	of	new	red	cell	antibodies
•	 Graft	vs	host	reaction.

WHEN DO WE TRANSFUSE?

The	Rh-sensitized	mother	or	the	anemic	fetus	is	followed	
up	with	 serial	 evaluation	of	 the	middle	 cerebral	 artery	
(MCA)	peak	systolic	velocity	(PSV)	from	around	16	weeks	
onward.2,3	At	present,	non-invasive	monitoring	with	fetal	
MCA	doppler	peak	systolic	velocity	 is	 the	standard	 for	
monitoring	and	diagnosis	of	fetal	anaemia.4	The	potential	
for	fetal	anemia	is	from	when	the	antibody	levels	exceed	
15	IU/mL	(titer	1:128).	It	is	better	to	refer	the	patient	for	
follow-up	with	a	fetal	medicine	specia	list	from	when	the	
antibody	titer	is	10	IU/mL	(titer	1:64).5-7	In	a	nonsensitized	
mother,	the	assessments	are	done	at	the	time	of	her	usual	
antenatal	 scans	 or	 4-weekly.	 However,	 in	 a	 sensitized	
mother,	the	follow-up	must	be	more	intensive,	and	it	is	rec-
ommended	to	monitor	them	with	2-weekly	measurements	
of	the	MCA	PSV.	The	PSV	measured	should	be	converted	
to	the	multiples	of	the	median	(MOM)	for	the	gestational	
age.	A	value	of	1.25	should	caution	us	about	the	possibility	
of	evolving	fetal	anemia,	and	a	value	to	1.5	MOM	is	the	red	
alert	sign	or	the	action	line	where	an	intrauterine	transfu-
sion	(IUT)	 is	 to	be	considered.8,9	Besides	the	MCA	PSV,	
the	fetus	is	also	examined	for	the	development	of	signs	of	
fetal	hydrops	and	the	cardiac	function.10,11	It	is	preferable	
to	transfuse	the	fetus	before	it	becomes	hydropic	with	signs	
of	vascular	decompensation	(Flow	Chart	1).
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ABSTRACT
Fetal anemia is a recognizable and treatable condition. It 
requires identification of the etiology to plan a comprehen-
sive treatment strategy. Fetal blood transfusions help tide 
over crisis and avert fetal cardiovascular decompensation 
or deterioration due to the anemia. Based on the cause and 
the fetal condition, the timing and requirement for transfusion 
are determined. At present, noninvasive monitoring with fetal 
middle cerebral arterial Doppler peak systolic velocity is the 
standard for monitoring and diagnosis of fetal anemia.
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INDICATIONS

The	primary	indication	for	an	intrauterine	blood	transfu-
sion	is	fetal	anemia,	and	the	etiology	for	the	same	is	most	
commonly	maternal	autoimmune	sensitization	 to	 fetal	
Rh	antigens.	With	the	widely	prevalent	availability	and	
used	of	Rh	antibody,	the	incidence	of	such	maternal	sen-
sitizations	has	reduced,	but,	nevertheless,	they	do	happen	
due	 to	 delayed	 administration,	 insufficient	 dosage,	 or	
unrecognized	early	pregnancy	bleeds	and	maternofetal	
hemorrhages.1

The	other	cause,	though	much	rarer,	would	be	mater-
nal	sensitization	to	other	fetal	blood	antigens	like	the	Kell,	
Duffy,	or	Lewis	antibodies.

Fetal	 infections	 causing	 suppression	 of	 the	 fetal	
erythropoiesis	are	known	to	occur	with	parvo	B19	virus	
infection.	 The	 suppression	 can	 sometimes	 be	 severe,	
but	often	transient;	if	the	crisis	is	tided	over	with	timely	
transfusions,	most	fetuses	do	well.

Rarely	does	one	come	across	a	 fetus	 that	 is	anemic	
due	to	a	fetomaternal	hemorrhage	per se.	Again,	this	is	
a	situation	where	if	there	is	no	ongoing	hemorrhage,	a	
timely	transfusion	helps	save	the	fetus.
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PROCEDURE

The	procedure	of	fetal	IUT	is	usually	a	daycare	procedure,	
though	an	overnight	observation	can	be	recommended	
to	err	on	the	side	of	caution.	If	the	patient	is	on	any	anti-
coagulant,	that	is	to	be	stopped	2	days	prior.	No	specific	
preparation	of	the	patient	is	required	and	can	be	done	in	
the	office	setting.

The	blood	to	be	transfused	must	be	O	negative,	irra-
diated,	 leukocyte-depleted	 double-packed	 blood.	 It	 is	
preferable	that	the	hematocrit	of	the	donor	blood	is	as	
close	to	80	as	possible	so	that	the	volume	of	blood	that	
has	 to	be	transfused	is	kept	 to	a	minimum,	to	prevent	
cardiac	overload	of	the	fetus.

The	procedure	is	done	under	local	anesthesia	for	the	
mother.	It	is	preferable	that	the	fetus	is	paralyzed	with	
injection	 pancuronium/vecuronium/atracurium	 intra-
muscularly	or	into	the	umbilical	vessels.	Fetal	analgesia	
can	be	added	with	injection	fentanyl.

The	choice	of	site	for	transfusion	is	chosen	most	often	
depending	on	the	fetal	position	and	technical	accessibil-
ity	with	 the	needle.	 It	 can	be	 intraumbilical	 (umbilical	
vein),	 into	 the	 intrahepatic	 part	 of	 the	 portal	 vein,	 or	
intraperitoneal.

Intraumbilical:	The	transfusion	can	be	done	into	the	
free	loop,	but	preferably	near	the	placental	or	fetal	inser-
tion	where	it	is	likely	to	be	more	stable.	The	risk	in	intra-
umbilical	transfusion	is	that,	as	it	not	well	supported,	the	
cord	or	the	fetus	can	move	and	the	needle	can	slip	out,	
counterpuncture,	or	tear	the	vessel.	It	can	cause	brady-
cardia	in	case	of	intra-arterial	puncture.

Intrahepatic portal vein transfusion:	This	is	the	preferred	
site	as	the	portal	vein	is	well	supported	by	the	liver,	and	
the	chances	of	needle	displacement	and	vessel	damage	
are	minimal.

Intraperitoneal:	This	is	the	preferred	site	in	very	early	
pregnancies,	where	the	fetal	vessels	are	very	thin.	Intra-
peritoneal	 transfusion	can	also	be	given	as	a	 topup	 to	
intravascular	 transfusion	 because	 the	 intraperitoneal	
blood	is	slowly	absorbed	into	the	circulation	and	helps	

prolong	 the	 interval	 to	 the	 next	 transfusion.	 The	 risk	
here	is	that	if	excess	volume	is	transfused,	it	can	cause	
tamponade	on	the	heart	and	bradycardia.

A	 20	 G	 spinal	 needle	 can	 be	 used.	At	 the	 start	 of	
the	procedure,	a	sample	of	 the	 fetal	blood	 is	 taken	 for	
assessment	 of	 the	 hematocrit,	 complete	 blood	 count,	
blood	group,	and	Rh	typing.	Depending	on	the	fetal	and	
donor	hematocrits,	the	volume	of	blood	to	be	transfused	
is	calculated	using	the	formulae	as	below:

Volume	of	blood	to	be	transfused	=	(donor	hematocrit	
–	desired	hematocrit)/(desired	hematocrit	–	fetal	hema-
tocrit)	×	fetal	blood	volume

Fetal blood volume = 1.046 × fetal weight in gm × 0.14

In	case	of	intraperitoneal	transfusion,	the	volume	is	
calculated	as	period	of	gestation	in	weeks	−	20	×	10	mL.

The	 transfusion	 is	 done	 at	 a	 rate	 of	 3	 to	 5	 mL	 per	
minute	until	the	calculated	volume	of	blood	is	transfused.	
The	aim	is	to	achieve	a	hematocrit	of	40	to	45%	at	the	end	
of	the	transfusion.	A	final	sample	of	fetal	blood	is	taken	
to	check	the	final	hematocrit.	This	will	help	time	the	next	
transfusion.

FOLLOW-UP

Following	the	first	transfusion,	the	expected	average	daily	
decline	 in	the	fetal	hematocrit	will	be	0.4	gm/dL/day,		
0.3	gm/dL/day	after	 the	second,	and	0.2	gm/dL/day	
after	the	third	transfusion.	In	case	a	combined	intravas-
cular	and	intraperitoneal	transfusion	has	been	done,	the	
rate	 of	 decline	 in	 hematocrit	 is	 slower,	 around	 0.01	 vs	
1.14%	per	day	in	case	of	intravascular	transfusion	alone.

It	is	desirable	to	keep	the	fetal	hematocrit	>25%.	The	
subsequent	 transfusions	 can	 be	 planned	 based	 on	 the	
MCA	PSV	increase.	The	action	line	here	would	be	at	1.32	
MOM	rather	than	1.5	MOM.

At	around	36	to	37	weeks,	the	mother	can	be	started	
on	Tab.	phenobarbital	30	mg	TDS,	and	delivery	can	be	
planned	a	week	later.	Beyond	34	weeks,	the	risk	of	the	
procedure	may	outweigh	delivery,	and	a	critical	judgment	
for	repeat	transfusion	at	this	point	maybe	required.12

Postnatal	hyperbilirubinemia	and	suppressed	eryth-
ropoiesis	 need	 special	 care	 in	 the	 early	 neonatal	 life.13	
The	 hyperbilirubinemia	 is	 expected	 to	 be	 more	 severe	
due	 to	higher	 level	of	hemolysis	of	 the	 transfused	red	
blood	cells	and	the	conjugating	capacity	of	the	neonatal	
liver.	 Many	 of	 these	 babies	 require	 phototherapy	 and	
exchange	transfusions.
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Flow chart 1: Antenatal monitoring of fetal anemia5-7
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