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he principal indications for exchange transfusion are hemolytic dise-
ases of the newborn with hyperbilirubinemia. Exchange transfusion
is sometimes employed for the treatment of disseminated intravascu-

lar coagulation or sepsis, although its efficacy in these conditions is contra-
versial. In addition, exchange transfusion can be used to remove exogenous
(i.e., drugs) or endogenous (i.e., metabolic) toxins. For this reason, in some
situations exchange transfusion should be done; however, it may have some
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AABBSS  TTRRAACCTT  The prin ci pal in di ca ti ons for exc han ge trans fu si on are he moly tic di se a ses of the new-
born with hyper bi li ru bi ne mi a. Ho we ver, the re are so me po ten ti al comp li ca ti ons of exc han ge trans-
fu si on such as in fec ti on, co a gu lo pat hi es (i.e., throm bocy to pe ni a), elec troly te ab nor ma li ti es (i.e.,
hypo cal ce mi a), me ta bo lic aci do sis, hypogl yce mi a, and nec ro ti zing en te ro co li tis. Sto red blo od de ve l-
ops so me pla te let-whi te cell mic ro ag gre ga tes. The se mic ro ag gre ga tes or blo od deb ris ha ve be en fo -
und to pro du ce chan ges in pul mo nary he mody na mics in ani mals and ha ve be en imp li ca ted in
post-tra u ma tic pul mo nary in suf fi ci ency in man. Aut hors sug ges ted that pul mo nary gas exc han ge al-
te ra ti ons fol lo wing blo od trans fu si on we re pri ma rily du e to in cre a sed de ad-spa ce ven ti la ti on se c-
on dary to va so cons tric ti on and occ lu si on of the pul mo nary mic ro vas cu la tu re be ca u se of
mic ro ag gre ga tes. In this ar tic le, a new born with tran si ent pul mo nary per fu si on ab nor ma lity who
had mas si ve exc han ge trans fu si on for Rh iso im mu ni za ti on and hyper bi li ru bi ne mi a was re por ted.   

KKeeyy  WWoorrddss::  In fant, new born; exc han ge trans fu si on, who le blo od; pul mo nary dif fu sing ca pa city 

ÖÖZZEETT  Kan de ği şi mi te da vi si esas ola rak he mo li tik has ta lı ğı olan hi per bi li rü bi ne mi li ye ni do ğan lar -
da en di ke dir. An cak, kan de ği şi mi uy gu la ma sı nın in fek si yon, ko a gü lo pa ti (trom bo si to pe ni gi bi),
elek tro lit anor mal li ği (hi po kal se mi gi bi), me ta bo lik asi doz, hi pog li se mi ve nek ro ti zan en te ro ko lit
gi bi ba zı komp li kas yon la rı var dır. De po ka nın da ba zı trom bo sit-lö ko sit hüc re mik ro ag re gat la rı ge -
li şe bil mek te dir. Bu tür mik ro ag re gat ve ya kan yı kım ürün le ri nin, hay van lar da pul mo ner he mo di -
na mik de ği şik lik le re, in san lar da trav ma son ra sı pul mo ner yet mez li ğe yol aça bil di ği sap tan mış tır.
Araş tır ma cı lar, kan trans füz yo nu nu ta ki ben mey da na ge len pul mo ner gaz de ği şi min de ki de ği şik -
lik le rin, pul mo ner mik ro vas kü ler ya tak ta ki mik ro ag re gat lar ne de niy le olu şan ok lüz yon ve va zo -
kons trik si yo na ikin cil ar tan ölü alan ven ti las yo nu na bağ lı ge liş ti ği ni be lirt mek te dir ler. Bu ya zı da,
Rh izo im mü ni zas yo nu ve hi per bi li rü bi ne mi ne de niy le tam vo lüm kan de ği şi mi ya pı lan ve ge çi ci
pul mo ner per füz yon ano ma li li bir ye ni do ğan va ka sı su nul du. 
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po ten ti al comp li ca ti ons such as in fec ti on, co a gu lo -
pat hi es (i.e., throm bocy to pe ni a), elec troly te ab nor -
ma li ti es (i.e., hypo cal ce mi a), me ta bo lic aci do sis,
hypogl yce mi a, and nec ro ti zing en te ro co li tis.1 Furt -
her mo re, many ex perts have re por ted that pul mo -
nary in suf fi ci ency and so me chan ges in pul mo nary
he mody na mics may de ve lo p in  man and ani mals af -
ter blo od trans fu si on.2-4 In ad di ti on, it so me trans fu-
si on er rors were reported. The se er rors we re
mi si den ti fi ca ti on of blo od bags, in cor rect blo od typ-
ing and fa i lu re to iden tify pa ti ent.5 In this ar tic le,
we re por ted, for the first ti me, a new born with
tran si ent pul mo nary per fu si on ab nor ma lity who
had mas si ve exc han ge trans fu si on for Rh iso im mu -
ni za ti on and hyper bi li ru bi ne mi a.  

CA SE RE PORT
A ma le in fant with 38 we eks of ges ta ti o nal age,
born by Ce sa re an sec ti on from third preg nancy of
a 30-ye ar-old mot her was ad mit ted to our hos pi tal
be ca u se of Rh iso im mu ni za ti on at post na tal first
ho ur. We le ar ned from the pre na tal his tory of the
mot her that she had Rh iso im mu ni za ti on; ho we -
ver, rho Gam was not ad mi nis te red. At birth, the
infant was 3500 g (50th per cen ti le), in weight and
48 cm in length (50th per cen ti le), and his he ad cir-
cum fe ren ce was 36 cm (50th per cen ti le). On phys-
i cal exa mi na ti on of the baby, ja un di ce, pal lor, and
he pa tosp le no me galy (sple en and li ver was 5 cm un -
der the midc la vi cu lar li ne of the cos ta) we re fo und.
The oth er physi cal and ne u ro lo gic exa mi na ti on fin -
dings we re nor mal. 

La bo ra tory fin dings inc lu ded he mog lo bin 8.3
g/dl, he ma toc rit of 28.5%, pla te let co unt 87000/mm3,
whi te blo od cell (WBC) co unt 24900/mm3, to tal bi li -
ru bin (TB) 13.3 mg/dl, and di rect bi li ru bin va lu e 1.0
mg/dl wit hin a few ho urs af ter birth. Pe rip he ral red
blo od cell (RBC) sme ar of the pa ti ent sho wed nuc le -
a ted RBCs, sphe rocy tes and ot her frag men ted cells.
The baby’s blo od gro up was 0 Rh (+), di rect an tig lo -
bu lin test (DAT) was 4+ and his mot her’s blo od gro -
up was B Rh (-). Ot her bi oc he mi cal pa ra me ters such
as li ver and re nal func ti ons, and elec troly tes of the
baby we re nor mal.

Exc han ge trans fu si on was performed with 0-
Rh-ne ga ti ve and ap prop ri a te cross-matc hed  blo od

thre e ti mes for Rh iso im mu ni za ti on and hyper bi li -
ru bi ne mi a on sixth (TB 13.3 mg/dl), ninth (TB 13.2
mg/dl) and 14th (TB 13.7 mg/dl) ho urs of post na tal
li fe. In ad di ti on, pho tot he rapy was ini ti a ted. At the
end, bi li ru bin va lu e re du ced to nor mal le vel af ter a
few days of pho tot he rapy. 

The pa ti ent had no pul mo nary prob lems and
his oxy gen sa tu ra ti on was nor mal in the ro om air
be fo re the exc han ge trans fu si on; ho we ver, he had
pul mo nary prob lems such as dyspne a, tachy pne a,
ret rac ti ons, cya no sis, and low oxy gen sa tu ra ti on
(<85%) a few ho urs af ter the last exc han ge trans fu -
si on. For that re a son, we re-eva lu a ted the pa ti ent.
Chest ra di og raphy, acu te pha se re ac tants, blo od
cul tu re and WBCs we re nor mal. We de ter mi ned
that ar te ri al blo od gas samp le was pH 7.10, PCO2
73 mmHg, PO2 56 mmHg, HCO3 18 mEq/L. Pa ti -
ent was in tu ba ted, ob ser ved for a few ho urs, and
then, ex tu ba ted and fol lo wed up with fre e oxy gen
in the in cu ba tor. The va lu es of ar te ri al blo od gas
samp le returned to nor mal, however the pa ti ent re-
mained de pen dent to oxy gen for fi ve days. On the
6th day of post na tal li fe, ec ho car di og raphy was
nor mal ex cept for 1-2 mm pa tent fo ra men ova le.
When pul mo nary per fu si on scin tig raphy was per-
for med with 0.3 mi li Ci of Tc-99m mac ro ag gre ga te
(MA A) so lu ti on inc lu ding 22.500 par tic les, we de-
ter mi ned a pro mi nently dec re a sed ac ti vity ac cu -
mu la ti on in the pos te ri or and an te ri or seg ments of
the left pul mo nary su pe ri or api cal are a when com-
pared to the ot her seg ments of left pul mo nary and
the right pul mo nary re gi ons (Fi gu re 1). Af ter fi ve
days, the pa ti ent’s pul mo nary dysfunc ti on re co ve -
red. Af ter three we eks, pul mo nary per fu si on scin -
tig raphy was re pe a ted with Tc-99m MA A (0.5
mi li Ci, 22.500 par tic les), and no ab nor mal fin ding
were de ter mi ned (Fi gu re 2). 

Con se qu ently, we con si dered that a tran si ent
pul mo nary dysfunc ti on might de ve lop du e to the
exc han ge trans fu si on.  

DIS CUS SI ON
So me pla te let-whi te cell mic ro ag gre ga tes develop
in stored blood. The se mic ro ag gre ga tes or blo od
deb ris ha ve be en fo und to pro du ce chan ges in pul-
mo nary he mody na mics in ani mals and ha ve be en
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imp li ca ted in post-tra u ma tic pul mo nary in suf fi ci -
ency in hu mans.2-4 Mars hal et al. de mons tra ted
that pul mo nary mic ro em bo li oc cu red in ani mals,
mo re of ten when gre a ter num bers of units of blo -
od had be en gi ven.2 Ro bin son et al. re por ted that
pul mo nary dysfunc ti on with ven ti la ti on/per fu si -

on ra ti o dis tri bu ti ons was de ter mi ned.4 They sug-
ges ted that pul mo nary gas exc han ge al te ra ti ons
fol lo wing blo od trans fu si on was pri ma rily ref lec -
ted by in cre a sed de ad-spa ce ven ti la ti on se con dary
to va so cons tric ti on and occ lu si on of the pul mo -
nary mic ro vas cu la tu re with mic ro ag gre ga tes gre a -
ter than 90 mic ro me ters in di a me ter.4 Af ter last
exc han ge trans fu si on, we de ter mi ned a cli ni cal
cons tel la ti on of signs and symptoms inc lu ding dys-
pne a, tachy pne a, ret rac ti ons and cya no sis in pa ti -
ent. For that re a son, we re-eva lu a ted the pa ti ent.
Chest ra di og raphy, WBCs, acu te pha se re ac tants
and all of cul tu res (i.e, blo od, uri ne, trac he al as pi -
ra ti on ma te ri als) of the pa ti ent for any in fec ti o us
agents, and ec ho car di og raphy we re nor mal. We
de ter mi ned that the pul mo nary per fu si on scin tig -
raphy with Tc-99m MA A of pa ti ent was im pa i red
on post na tal fifth day. Af ter thre e we eks, pul mo -
nary per fu si on scin tig raphy was comp le tely nor-
mal. The dif fe ren ti al di ag no sis of pa ti ents who
pre sent with acu te lung in jury af ter blo od trans-
fu si on inc lu des trans fu si on-re la ted acu te lung 
in jury (TRA LI), trans fu si on-as so ci a ted car di ac/
cir cu la tory over lo ad (TA CO), car di o ge nic e de ma,
al ler gic and anaph ylac tic trans fu si on re ac ti ons and
trans fu si on of bac te ri ally con ta mi na ted blo od
com po nents. Cir cu la tory or car di ac over lo ad can
re sult from hyper trans fu si on (ra pid or mas si ve
trans fu si on) to the pa ti ents at risk, na mely the very
yo ung re ci pi ent, in whom flu id in fu si on overw -
helms the ca pa city of the left ven tric le, re sul ting in
pul mo nary oe de ma.6,7 TRA LI is an im mu ne-me di -
a ted acu te lung in jury re sul ting from trans fu si on
of plas ma-con ta i ning pro ducts.8,9 It is best des cri -
bed as clinically as dyspne a and bi la te ral pul mo -
nary e de ma that usu ally de ve lops du ring, or
wit hin six ho urs af ter blo od trans fu si on. Ra di o lo -
gi cal fin dings show bi la te ral pul mo nary in fil tra tes
con sis tent with pul mo nary e de ma, and they tend
to be mo re re mar kab le than the physi cal fin d-
ings.6,7 Whi le TRA LI is cha rac te ri sed by hypo xe -
mi a or cli ni cal evi den ces of hypo xe mi a and
bi la te ral in fil tra tes on chest ra di og raphy wit ho ut
evi den ce of left at ri al hyper ten si on, TA CO is cha -
rac te ri sed by hypo xe mi a and bi la te ral in fil tra tes
on chest ra di og raphy in the pre sen ce of cli ni cally

FI GU RE 1: The pul mo nary per fu si on scin tig raphy was per for med af ter 0.3
mi li Ci of Tc-99m MA A in jec ti on, dec re a sed ac ti vity of ac cu mu la ti on  was ob-
served in the pos te ri or and an te ri or seg ments of the left pul mo nary su pe ri or
api cal re gi on. The ot hers seg ments of bi la te ral lungs sho wed nor mal ra di op -
har ma ce u ti cal dis tri bu ti on.  

FI GU RE 2: After three weeks, pulmonary perfusion scintigraphy findings were
normal. 
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evi dent left at ri al hyper ten si on.8,9 In the pre sen ted
pa ti ent, chest ra di og raphy and ec ho car di og raphy
we re nor mal, the re fo re, we did not con si der it as a
TRA LI or a TA CO. Al ler gic and anaph ylac tic re ac-
ti ons pro du ce res pi ra tory dis tress as a re sult of
bronc hos pasm or lary nge al e de ma, ma ni fes ted by
tachy pne a, whe e zing and cya no sis, and can oc cur
af ter trans fu si on of very small vo lu mes of blo od
com po nents. Bac te ri al con ta mi na ti on ma ni fests as
fe ver, hypo ten si on and it must be con si de red, es-
pe ci ally in pa ti ents who ha ve re ce i ved pla te lets.6

The cli ni cal and la bo ra tory fin dings of the pre sen -
ted pa ti ent we re not con si de red it as an anaph -
ylac tic re ac ti on or a bac te ri al con ta mi na ti on.
Inap prop ri a te blo od com po nent trans fu si on may
in de ve lop va ri o us oc ca si ons be ca u se of wrong spe -

ci men and pa ti ents, spe ci men exc han ge and mis ta -
ke of ABO com pa ti bi lity test. Alt ho ugh mis ta kes
may oc cur in the blo od trans fu si on ser vi ce, abo ut
two-thirds of er rors are as so ci a ted with in cor rect
blo od re ci pi ent iden ti fi ca ti on at the pa ti ent’s bed-
si de.5,10 Exc han ge trans fu si on was per for med with
0-Rh-ne ga ti ve and ap prop ri a te cross-matc hed
blood. The re fo re, we conc lu ded that the con di ti on
of the pa ti ent was a tran si ent pul mo nary dysfunc -
ti on re sul ting from occ lu si on of the pul mo nary mi-
c ro vas cu la tu re with mic ro ag gre ga tes du e to the
mas si ve exc han ge trans fu si on. 

In conc lu si on, tran si ent pul mo nary per fu si on
ab nor ma lity is an early comp li ca ti on of exc han ge
trans fu si on and it may de ve lop in new borns who
had mas si ve exc han ge trans fu si on.
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