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urns are physiologically, emotionally, and cosmetically devastating
injuries. The literature suggests that approximately 5-7% of women
of reproductive age treated for large burns were pregnant.1-4 Thermal

injuries during pregnancy requires special management considerations for
the care provider. The presence of a fetus creates many special maternal
physiological changes, and the burn wound places additional great stress on
systems that are already highly modified.5,6 The medical literature contains
very few reports on the problems of burn pregnant patients.7-9

In this review, our aim is to invastigate the prognostic features and ma-
nagement strategies of burn injuries during pregnancy for reducing the
morbidity and mortality of this problem.

Burn Injury in Pregnancy: Review

AABBSS  TTRRAACCTT  The burn in ju ri es du ring preg nancy are dif fe rent from or di nary ti me con si de ring
as fun de men tal ap ro ach. In this study, our aim is to cla rify the fe a tu res and ma na ge ment stra -
te gi es of burn in ju ri es du ring preg nancy. The preg nancy cre a tes many spe ci al ma ter nal physi -
o lo gi cal chan ges, and the burn wo und pla ces ad di ti o nal gre at stress on systems that are al re ady
highly mo di fi ed. Ade qu a te ma na ge ment of preg nant burn vic tims re qu i res the physi ci ans to
con si der and un ders tand the uni qu e chan ges in physi o logy du ring preg nancy. In ad di ti on, ad-
e qu a te burn ca re re qu i res a te am ap pro ach in which al most every he alt hca re dis cip li ne is rep-
re sen ted.

KKeeyy  WWoorrddss::  Burns; preg nancy; fe tus

ÖÖZZEETT  Ge be lik dö ne min de olu şan ya nık, nor mal za man da olu şan ya nık tan te mel yak la şım açı sın -
dan far klı lık gös ter mek te dir. Bu ça lış ma da ki ama cı mız, ge be lik dö ne min de olu şan ya nık ya ra -
lan ma la rı nın özel lik le ri ni ve te da vi yak la şım la rı nı or ta ya koy mak tır. Ge be lik, ma ter nal pek çok
özel fiz yo lo jik de ği şik lik oluş tu rur ve ya nık ya ra la rı bü yük oran da de ği şi me uğ ra mış ma ter nal
fiz yo lo jik sis te me faz la dan stres yük ler. Ya nık lı ha mi le has ta la rı n ye ter li bi çim de te da vi edi le bil -
me si için ha mi le lik es na sın da mey da na ge len öz gün fiz yo lo jik de ği şik lik le rin bi lin me si ve iyi an -
la şıl ma sı ge re kir. Ay rı ca, ye ter li ya nık ba kı mı için ne re dey se tüm sağ lık di sip lin le ri nin ka tı lı mı
ge rek li dir. 
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HE MODY NA MIC CHAN GES 
IN PREG NANT BURN PA TI ENT

Preg nancy ini ti a tes many physi o lo gi cal chan ges that
may af fect the nor mal res pon ses to tra u ma. Preg-
nancy is as so ci a ted with a hyperd yna mic car di o vas -
cu lar sta te and an ex pan ded to tal body plas ma
vo lu me to supply the pla cen tal vas cu lar bed. Ge ne ral,
the re are mild in cre a ses in he art ra te (10-15 bpm)
and mild dec re a ses in blo od pres su re (5-15 mmHg),
star ting in the se cond tri mes ter.7,10,11 Whi le red blo od
cell vo lu me in cre a ses by 20-30%, plas ma vo lu me in-
cre a ses by ap pro xi ma tely 50%.12 The lar ge in cre a se
in plas ma vo lu me le ads to the ‘‘physi o lo gi cal ana e -
mi a of preg nancy’’ in ad di ti on, ma ter nal ha e morr ha -
ge and flu id loss may be com pen sa ted for by
dec re a sed ute ri ne blo od flow, so that ma ter nal hy-
po vo la e mi a may first be ma ni fest as fo e tal dis tress.9,13

Af ter a burn, the re is in cre a sed ca pil lary per-
me a bi lity and ac ce le ra ted flu id loss which may ca -
u se the pa ti ent to be co me hypo vo le mic.5,14 Even if
the bur ned are a is only 15 per cent of to tal body
sur fa ce are a (TBSA), suf fi ci ent flu id loss may oc cur
for the pa ti ent to be co me hypo vo le mic.14,15

Flu id loss may re sult in dec re a sed ute rop la -
cen tal cir cu la ti on and re sult in acu te isc he mic
chan ges in the pla cen ta and in fe tal hypo xi a. Alt -
ho ugh the risk of pre term la bor in cre a ses with in-
cre a sing TBSA bur ned, the best way to avo id it and
fe tal de mi se is to as su re the go od he alth of the mot -
her by pre ven ting hypo vo le mi a, sep sis, hypo xi a,
and elec troly te im ba lan ces.4

PUL MO NARY CHAN GES 
IN PREG NANT BURN PA TI ENT

Pul mo nary func ti on may be di rectly or in di rectly
af fec ted by ther mal in jury. Di rect in ha la ti o nal in-
jury is usu ally ma ni fes ted as up per air way ede ma,
which may le ad to li fe-thre a te ning air way obs -
truc ti on.  In ha la ti on in jury is sig ni fi cantly as so ci a -
ted with ma ter nal and fe tal mor ta lity fol lo wing
ther mal in jury.16

The ot her ca u se of ma ter nal mor ta lity is acu te
res pi ra tory dis tress syndro me (ARDS), se con dary
to se ve re in ha la ti on in jury, which is si mi lar to the
non-preg nant po pu la ti on.17

Es pe ci ally, preg nant wo men with fa ci al burns
sho uld be mo ni to red ca re fully for bre at hing dif fi -
cul ti es. Dyspne a and whe e zing may de ve lop but of -
ten are not se en du ring the first 12 to 48 ho urs
post burn. Con ti nu o us pul se-oxi metry is help ful in
as ses sing oxy ge na ti on. Ex po su re to car bon mo no xi -
de in ute ro may af fect car di ac de ve lop ment and may
pro du ce fe tal car di ac ede ma.18 Bronc hop ne u mo ni a,
pne u mot ho rax, pul mo nary ede ma, and ate lec ta sis
may all com pro mi se res pi ra tory func ti on, and they
sho uld be con si de red in ca ses of hypo xi a.4

MOR BI DITY AND MOR TA LITY
Burns may add an ex tra risk to the li fe of both the fo -
e tus and the mot her. Most preg nant wo men sus ta i -
ning a ther mal in jury are yo ung and in go od he alth,
but preg nancy it self in du ces a hyper me ta bo lic sta te
and can exag ge ra te com mon comp li ca ti ons. Mul tip -
le fac tors inf lu en ce mor bi dity and mor ta lity re sul -
ting from burn in ju ri es du ring preg nancy. The se
fac tors inc lu de the depth and si ze of the burn, the
preg nant wo man’s un derl ying he alth and age, and
the es ti ma ted ges ta ti o nal age of the fe tus.16,19

It is pos sib le that the burn to xin, the li po-pro -
te in comp lex li be ra ted from the des tro yed cell
mem bra nes in the esc har, plays a ma jor ro le in in-
to xi ca ti on of the mot her and the fe tus. In ad di ti on,
the part of the body in vol ved in a burn, as so ci a ted
in ha la ti on in jury and de ve lop ment of ot her sig ni -
fi cant se con dary comp li ca ti ons al so inf lu en ce ma-
ter nal and fe tal out co mes.17

A burn in jury du ring preg nancy pre sents two
im por tant prob lems: spon ta ne o us ute ri ne ac ti vity
and in tra u te ri ne fe tal de mi se. Hypo nat re mi a and aci-
do sis al so may ca u se ute ri ne ac ti vity and pre term la -
bor.15 The in cre a sed pros tag lan din E2 , re le a sed from
the bur ned tis su e ca u ses ute ri ne con trac ti lity, which
in cre a ses pre ma tu re la bo ur and abor ti on. Furt her -
mo re, the high risk of fe tal mor ta lity in preg nancy
burn can be at tri bu ted to se ve re ma ter nal ana e mi a of
burn, le a ding to pla cen tal in suf fi ci ency.17

THE FE TAL COMP LI CA TI ONS AND 
THE MA TER NAL PER CEN TA GE OF 
BUR NED BODY SUR FA CE ARE A

The re is a sig ni fi cant cor re la ti on bet we en fe tal
comp li ca ti ons and the ma ter nal per cen ta ge of bur -
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ned body sur fa ce are a (BSA).4 For se ve rely bur ned
wo men, fe tal prog no sis is po or. A 40% BSA burn is
fo und to be cri ti cal to the fin ding of fe tal de ath.2

Usu ally the wo man en ters la bo ur spon ta ne o usly
wit hin a few days to a we ek, and al ways de li vers a
still born in fant. Ray burn and col le a gu es and Akh -
tar and co-wor kers ob ser ved that the re was a 50%
ma ter nal and fe tal loss in the 40-60% to tal body
sur fa ce are a burn gro up com pa red with 11% fe tal
and a 0% ma ter nal loss with a 20-40% BSA burn.3

Ro de and as so ci a tes ga ve a ma ter nal mor ta lity
of 70% for burns ex ce e ding 50% TBSA.12 Tay lor et
al., Cham pag ni e and Matt hews sta ted that ma jor
burns oc cur ring in preg nancy ad ver sely ef fects both
mot her and fe tus.11,20 In this res pect, fe tal risk has
be en shown to cor res pond to ma ter nal well-be ing. 

THE FUN DE MEN TALS OF TRE AT MENT
All fe ma le burn pa ti ents of child be a ring age sho uld
be tes ted for preg nancy un less the preg nancy is ob-
vi o us. Early re cog ni ti on of the preg nancy will help
to mi ni mi ze te ra to ge nic me di ca ti ons and io ni zing
ra di o lo gi cal stu di es. Ther mal in ju ri es du ring preg-
nancy can pre sent spe ci al ma na ge ment con si de ra ti -
ons for the ca re pro vi der. The pre sen ce of a fe tus
cre a tes many spe ci al ma ter nal physi o lo gi cal chan -
ges, and the burn wo und pla ces ad di ti o nal gre at
stress on systems that are al re ady highly mo di fi ed.6

All preg nant pa ti ents sho uld be eva lu a ted by
the obs tet ri ci an wit hin 6 ho ur of ad mis si on and
pri ma rily ad mit ted to the burn unit, ac cor ding to
the ex tent and depth of the burn. Preg nant bur ned
fe ma les with TBSA mo re than 15 per cent, are ad-
mit ted to the burn unit, whe re as tho se with TBSA
less than 15 per cent are ad mit ted to the obs tet ric
ward, in a spe ci al ca re ro om.17

Tre at ment inc lu des flu id re sus ci ta ti on, to pi cal
an ti mic ro bi al agents, mo ist occ lu si ve dres sing, and
if in di ca ted, esc ha ro tomy, deb ri de ment, tan gen ti al
ex ci si on, and skin graf ting as so on as the pa ti ent’s
ge ne ral con di ti on al lows.17 All pa ti ents are gi ven
te ta nus proph yla xis if the ir vac ci na ti on re cord is
not up to da te or is unk nown. Syste mic an ti bi o tics
are used only when cli ni cally in di ca ted, and the
cho i ce of the agent is gu i ded by mic ro bi al cul tu re
re sults.5,12 Ina de qu a tely re sus ci ta ted, the mot her

may de ve lop syste mic hypo ten si on, which may le -
ad to pla cen tal in suf fi ci ency, fe tal isc he mi a, hypo -
xi a, and aci do sis.9,13

Both hypo nat re mi a and hypo ka le mi a may re-
sult from a se ri o us burn in jury and its mis tre at -
ment. Hypo nat re mi a may re sult as a con se qu en ce
of pro no un ced hor mo nal res pon ses or im pro per
flu id or tu be fe e ding the rapy. Hypo ka le mi a al so
can re sult from chro nic po tas si um los ses thro ugh
the wo und.4 The se wo men re ma in sta ti o nary for
pro lon ged pe ri ods, he pa ri ni za ti on the rapy sho uld
be con si de red. Alt ho ugh the re are no pros pec ti ve
stu di es sho wing a be ne fit to he pa ri ni za ti on in the
preg nant burn pa ti ent who is not am bu la tory, a re -
a so nab le op ti on wo uld be to use sub cu ta ne o us he-
pa rin, 5000 units every 12 ho urs un til the pa ti ent is
am bu la tory.21 All sur gi cal pro ce du res are per for -
med un der ge ne ral anest he si a.5

Burn vic tims, es pe ci ally the preg nant fe ma le,
sho uld ha ve early ex ci si on of the burn esc har, in or -
der to dec re a se the amo unt of pros tag lan din E, and
burn to xins li be ra ted in the cir cu la ti on, thus dec re -
a sing the risks of both ma ter nal and fe tal loss.17

Aro und 10 percent TBSA wo und ex ci si on and
skin graf ting is do ne on the first set ting. Pri o rity is
gi ven to ab do mi nal, pe ri ne al and bre ast wo unds to
al low sub se qu ent de li very and lac ta ti on. When
smo ke in ha la ti on in jury is sus pec ted, bronc hos copy
is per for med at ti me of ad mis si on.5

Ma na ge ment gu i de li nes re gar ding pre ma tu re
ter mi na ti on of preg nancy ha ve not be en for mally
es tab lis hed du e to the li mi ted num ber of burn ca -
ses in preg nancy. De ci si on to ter mi na te preg nancy
de pends upon the fe tal li fe and ges ta ti o nal age.8,22

Pa ti ents with in tra u te ri ne fe tal de ath has ter-
mi na ti on of preg nancy as so on as pos sib le, ran ging
from 8 h af ter ad mis si on to 24 h. When the re are
ex ten si ve me di cal comp li ca ti ons, inc lu ding a to tal
body sur fa ce are a burn of mo re than 50 per cent,
de li very is strongly en co u ra ged for a fe tus with an
es ti ma ted ges ta ti o nal age >26 we eks du e to the high
ma ter nal and pe ri na tal mor bi dity and mor ta lity ra -
te.15 If the fe tus is in the se cond tri mes ter, fe tal sur-
vi val is highly de pen dent on ma ter nal sur vi val, and
ex-ute ro sur vi val is po or. The re fo re, to coly sis may
be con si de red if ma ter nal con di ti ons per mit.7 Pa-
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ren te ral mag ne si um sul fa te is a bet ter cho i ce than
be ta mi me tic agents in this set ting be ca u se it has
less va so di la tory and me ta bo lic ef fects.23

Con ser va ti ve ma na ge ment sho uld be comp le -
men ted with fe tal mo ni to ring for the first we ek fol-
lo wing the in jury and fre qu ent ul tra so nic
exa mi na ti ons the re af ter.24 Ho we ver, if the re is ma-
ter nal dis tress, emer gency ca e sa re an de li very is in-
di ca ted.23

Preg nant pa ti ents who re ac hes term, sho uld
ha ve in duc ti on of la bo ur as so on as the ir con di ti on
is sta bi li zed, ran ging from 36 to 72 h af ter ad mis si -
on. Pa ti ents ot her than the pre vi o us two gro ups
sho uld be fol lo wed up on a da ily ba sis un til the ir
wo unds he a les comp le tely, and then sho uld be fol-
lo wed up un til de li very.

The mo de of de li very in the preg nant burn pa-
ti ent is de ci ded by obs tet ri cal in di ca ti ons. Va gi nal
de li ve ri es are pos sib le even in ca ses of ex ten si ve pe -
ri ne al burns, and grossly in fec ted pe ri ne al burns se -
em to ha ve no ef fect on ne o na tal sur vi val. When a
full-thick ness pe ri ne al burn oc curs, the tis su e lo ses
its elas ti city and an epi si o tomy might be re qu i red.

When in di ca ted, a birth by cae sa re an de li very may
be per for med over a bur ned ab do men.

Ven ti la tory as sis tan ce sho uld not be de la yed
when smo ke in ha la ti on in jury is cli ni cally sus pec -
ted. Com bi ned with the in cre a sed de mand of oxy-
ge na ti on by the pre sen ce of the fe tus, the ca re
pro vi der sho uld ha ve a low thres hold for imp le -
men ting ven ti la tory sup port.5

CONC LU SI ON

Ther mal in ju ri es du ring preg nancy may re qu i re
spe ci al ma na ge ment con si de ra ti ons. Our ma na ge -
ment re com men da ti ons are;

Early preg nancy test for all fe ma le pa ti ents
of child be a ring age, 

Prompt and ag gres si ve flu id re sus ci ta ti on, 

Early supp le men tal oxy gen and low thres h-
old for mec ha ni cal ven ti la tory sup port, 

Early de li very of the fe tus if the preg nancy
is in the third tri mes ter, 

High sus pi ci on for ve no us throm bo sis and
sep sis, with early and ag gres si ve tre at ment.
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