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on ge ni tal cystic ade no ma to id mal for ma ti on (CCAM) of the lung is a
ra re, ha mar to ma to us le si on se con dary to ces sa ti on of bronc hi o lar ma -
tu ra ti on with over growth of me sench ymal ele ments and lack of nor-

mal al ve o li.1 The CCAM is al most al ways uni la te ral and lo bar, ge ne rally
in vol ving 1 lo be or seg ment in mo re than 95% of ca ses; ho we ver, 2 lo bes or
the en ti re lung may be in vol ved, and ra re bi la te ral CCAM has be en re por -

Turkiye Klinikleri J Gynecol Obst 2008, 18 75

Congenital Cystic Adenomatoid 
Malformation and 

Intrauterine Cystoamniotic Shunt

ABSTRACT Congenital cystic adenomatoid malformation (CCAM) represents a spectrum of dis-
ease characterized by cystic lesions of the lung. It is a hamartomatous lesion secondary to cessation
of bronchiolar maturation with overgrowth of mesenchymal elements and lack of normal alveoli.
A 31-year-old woman carrying 22-weeks gestation fetus that has a large left-sided CCAM, severe
mediastinal shift, and polyhydramnios admitted to our clinic. Cystic adenomatoid malformation
volume ratios (CVR) were 1.76 and 3.37 at 25 and 27 weeks respectively. Thoracoamniotic shunt-
ing was performed after two ineffective cyst aspirations at 28 weeks of gestation. Volume reduction
in the mass and improvements in mediastinal shift and polyhydramnios were detected thereafter.
The woman delivered a female neonate, weighed 3150 gr by cesarean section at 37 weeks and 1 day
of gestation. The neonate underwent left lung lower lobectomy by pediatric surgeon at 6th hour
after delivery. Postprocedure and postpartum periods of fetus and mother were uneventful.
Key Words: Amnion; cystic adenomatoid malformation of lung, 

congenital; ultrasonography, prenatal

ÖZET Konjenital kistik adenomatoid malformasyon (KKAM) akciğerin kistik lezyonları ile
karakterize olan bir hastalık spektrumunu temsil etmektedir. Konjenital kistik adenomatoid
malformasyon normal alveollerin olmadığı, beraberinde mezenkimal elemanların aşırı büyüdüğü ve
bronkial maturasyonun kesintiye uğramasına sekonder gelişen hamartömatoz bir lezyondur.
Kliniğimize 31 yaşında, 22 haftalık fetusunda sol taraflı büyük bir KKAM, şiddetli mediastinal
kayma ve polihidramniyoz tespit edilen bir gebe müracaat etti. Kistik adenomatoid malformasyon
hacim oranları 25. ve 27. haftalarda sırasıyla 1.76 ve 3.37 idi. Fetusa 28. haftada, daha öncesinde iki
defa yapılan etkisiz kist aspirasyonu sonrası torakoamniyotik şant uygulandı. Sonrasında kitle
hacminde azalma, polihidramniyoz ve mediyasten kaymasında iyileşme görüldü. Anne sezaryen
ile gebelik 37 hafta ve bir günlük iken, 3150 gram ağırlığında bir kız bebek doğurdu. Yenidoğana
doğum sonrası 6. saatte çocuk cerrahları tarafından sol alt lobektomi uygulandı. Şant işlemi ve
doğum sonrasında anne ve yenidoğan problemsiz takip edildi.
Anahtar Kelimeler: Amniyon; akçiğerin kistik adenomatoid malformasyonu, 

konjenital; ultrasonografi, prenatal 
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ted in fe wer than 2% of ca ses.2 Con ge ni tal cystic
ade no ma to id mal for ma ti ons com mu ni ca te with the
nor mal trac he ob ronc hi al tre e, and the ir vas cu la tu -
re is typi cally supp li ed from the nor mal pul mo nary
cir cu la ti on.1,3

Ul tra so nog raphy and mag ne tic re so nan ce im-
a ging (MRI) are wi dely used in di ag no sis. New im-
a ging tech ni qu es ul tra fast MRI and
thre e-di men si o nal co lor Dopp ler ul tra so und can
dif fe ren ti a te CCAM from ot her lung le si ons. The
bronc ho pul mo nary se qu es tra ti on (BPS) and con ge -
ni tal di ap hrag ma tic her ni a (CDH) are the most
com mon lung le si ons that are con fu sed with
CCAM du ring pre na tal eva lu a ti on.4

Stoc ker et al1 ca te go ri zed this le si on in to 3
types pri ma rily ac cor ding to the cyst si ze. Ad zick et
al5 mo di fi ed the clas si fi ca ti on of Sto cker et al1 They
de fi ned the le si on as mac rocy stic or mic rocy stic ba -
sed on the ana to mic cha rac te ris tics and so nog rap -
hic ap pe a ran ce of CCAM. The prog no sis of the
di se a se is highly va ri ab le. The le si ons may re ma in
stab le or may dec re a se in si ze or may ha ve ra pid
growth pat tern which pro ce eds to no nim mu ne hy-
drops and in ute ro de ath.6 Cystic ade no ma to id mal-
for ma ti on vo lu me ra ti o pre dicts out co me in
pre na tally di ag no sed CCAM of the lung.7 Op ti ons
for the ma na ge ment of the di se a se are the preg-
nancy ter mi na ti on, ob ser va ti on with se ri al ul tra so -
und scan or in ute ro the rapy. In ute ro re sec ti on,
fi ne ne ed le as pi ra ti on (sing le or mul tip le) and/or
tho ra co am ni o tic shunt pla ce ment for long term
cyst dra i na ge are the re com men ded the ra pi es for
the di se a se.

We pre sent a ca se of a lar ge CCAM, tre a ted
with tho ra co am ni o tic shunt. The cli ni cal, pat ho lo -

gi cal fe a tu res and the sur gi cal out co me we re des -
cri bed. We al so re vi e wed the li te ra tu re.

CA SE REPORT
A 31-ye ar-old wo man, (gra vi da 1) ad mit ted to our
cli nic at 22 we eks of ges ta ti on for the ro u ti ne pre-
na tal eva lu a ti on on March 2004. Ul tra so nog rap -
hic exa mi na ti on re ve a led a lar ge mul ticy stic (5.7
x 4.0 x 3.7 cm) mass in the left lo wer lo be of the
fe tal lung, se ve re con tra la te ral me di as ti nal shift
and polyh ydram ni os. Am ni o tic flu id in dex was 22
cm. The right lung was com pres sed. Scalp ede ma,
as ci tes, and pla cen to me galy we re not pre sent.
The re was a do mi nant cyst lo ca ted in the cen ter
of le si on. By the co lor Dopp ler scan; the vas cu lar
supply of the le si on was from pul mo nary ar tery.
Ve no us dra i na ge was to pul mo nary ve in. The fe -
tal bi o met ric me a su re ments we re ap prop ri a te for
ges ta ti o nal age and no ot her ana to mi cal ab nor -
ma li ti es we re de tec ted on de ta i led ul tra so nog rap -
hic and ec ho car di og rap hic sur vey. The cystic
adenomatoid malformation volume ratio (CVR)
was cal cu la ted ac cor ding to the re port of Cromb -
le hol me et al.7 It was hig her than 1.6 du ring ini-
ti al eva lu a ti on at 22 we eks of ges ta ti on. A nor mal
kar yoty pe was de ter mi ned by cor do cen te sis. The
pa ti ent was fol lo wed by se ri al we ekly ul tra so und
scans un til 25 we eks of ges ta ti on. The le si on and
do mi nant cyst con ti nu ed to grow and CVR re ac -
hed to 1.76 at 25 we eks of ges ta ti on (Tab le 1). The
do mi nant cyst was as pi ra ted at 25 and 27 we eks of
ges ta ti on and 22 ml and 45 ml flu id we re ob ta i -
ned res pec ti vely. The CVR re ac hed to 3.37 at 27
we eks of ges ta ti on. Ra pid re ac cu mu la ti on of flu -
id in mac rocyst fol lo wing two tho ra co cen te sis
was de tec ted. The pa ti ent and her fa mily re ce i -

Gestational Age (Wk) Dominant Cyst Volume (ml) CAM Volume (ml) CVR Intrauterine invasive procedures
25 34.3 43.8 1.76 Aspiration of the dominant cyst (22ml)
27 49.1 95.4 3.37 Aspiration of the dominant cyst (45ml)
28 50.6 102.3 3.36 Thoracoamniotic shunt placement
33 2.8 41.8 1.35
34 2.5 51.1 1.54
36 2.4 51.3 1.56

TABLE 1: Volumes of dominant cyst and cystic adenomatoid malformation (CAM), the values of cystic adenomatoidmalformation volume ratio, (CVR) and intrauterine invasive procedures.
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ved pre na tal co un se ling. The pa ti ent was al so
con sul ted with obs tet ri ci an, fe tal pe di at ric sur ge -
on and psycho lo gist. The pa ti ent ac cep ted the
tho ra co am ni o tic shunt pla ce ment. The do mi nant
cyst was shun ted to am ni o tic ca vity using a do u-
b le pig ta il si las tic cat he ter (Roc ket cat he ter, Roc -
ket me di cal, Wat ford, UK) at 28 we eks of
ges ta ti on. Shun ting was per for med in the la bor
and de li very are a, as an out pa ti ent, un der con ti -
nu o us ul tra so und gu i dan ce with in tra ve no us se-
da ti on (mi da zo lam, morp hi ne) of the mot her and
fe tus (Figure 1). Fol lo wing shunt pla ce ment, ul-
tra so und was re pe a ted every 2-3 days for 7-10
days to eva lu a te the the rapy prog ress. The vo lu -
mes of do mi nant cyst and CCAM dec re a sed, CVR
be ca me <1.6, swal lo wing func ti on and me di as ti -
nal shift im pro ved par ti ally, as a re sult polyh -
ydram ni os re sol ved fol lo wing the shun ting.
When cli ni cal im pro ve ment and con ti nu ed shunt
func ti on we re do cu men ted, the pa ti ent was fol-
lo wed with we ekly ul tra so unds to check for shunt
func ti on and re ac cu mu la ti on of the flu id. Pre na -
tal cor ti cos te ro id was not ad mi nis te red to the pa-
ti ent. The fe tal hydrops did not de ve lop du ring
the co ur se of preg nancy. Mag ne tic re so nan ce im-
a ging at 35 we eks of ges ta ti on sho wed; dec re a se
in the vo lu me of mac rocy stic le si on, con ta i ned 3
cysts as lar ge as 2.5 cm in di a me ter, con tra la te ral
me di as ti nal shift, com pres sed left midd le lo be and
right lung (Fi gu re 2 A,B). The pa ti ent de li ve red a
fe ma le ne o na te, we ig hed 3150 g by ce sa re an sec-
ti on du e to non ver tex pre sen ta ti on at 37 we eks
and 1 day of ges ta ti on. The first and 5th mi nu tes of

Ap gar sco res we re 9 and 7 res pec ti vely. Spon ta -
ne o us pne u mot ho rax de ve lo ped be ca u se of the di-
rect com mu ni ca ti on with the trac he ob ronc hi al
tre e at 10th mi nu te post par tum; the re fo re tu be
tho ra cos tomy was pla ced to the left he mit ho rax.
The ne o na te with mac rocy stic CCAM un der went
left lung lo wer lo bec tomy by pe di at ric sur ge on at
6th ho ur af ter de li very. On gross exa mi na ti on, the
tu mor was mul ticy stic and me a su red 10x7x2.5FIGURE 1: Ultrasonographic appearances of the lesion and the dominant

cyst before shunting.

FIGURE 2: (A) Sagittal T2-Weighted magnetic resonance imaging of the le-
sion. The thoracoamniotic shunt is seen at the bottom of the dominant cyst
at the 35 weeks of gestation. (B) Axial T2-Weighted magnetic resonance im-
aging of the lesion at the 35 weeks of gestation
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cm, con ta i ned cysts as lar ge as 4.5 in di a me ter, li -
ned by ci li a ted co lum nar epit he li um. Mu co us
glands and smo oth musc le tis su e we re de tec ted in
the cyst walls. The sur ro un ding lung pa rench yma
was con ges ted. His to lo gi cally; the le si on was clas-
si fi ed as type 1 CCAM. Ne it her in fec ti on nor ma-
lig nancy was de tec ted in the le si on. The
pos to pe ra ti ve co ur se of ne o na te was une vent ful.
Me di as ti nal shift im pro ved comp le tely and com-
pen sa tory ex pan si on of the right lung and the re-
ma i ning left lung we re de tec ted du ring fol low up
pe ri od (Fi gu re 3 A,B,C,D). Ins ti tu ti o nal et hic
com mit te e and the mot her ap pro ved the ca se, to
be pre sen ted as a re port. Now the baby is re ce i -
ving fol low up ca re and she has no evi den ce of di -
se a se af ter 32 months of fol low up.

DIS CUS SION
Con ge ni tal cystic ade no ma to id mal for ma ti on is the
most com mon chest le si on, rep re sents 75% of all
lung le si ons pre na tally. It has spo ra dic in he ri tan ce
with no re cur ren ce risk. As so ci a ted ab nor ma li ti es
may be se en in 3-12%.8 The pat ho ge ne sis of CCAM
is still unc le ar. Va ri o us eti o lo gi es such as over-
growth,9 hyperp la si a,10 and ha mar to ma11 ha ve be en
sug ges ted to des cri be the pat ho ge ne sis of CCAM.
Ho we ver it has be en be li e ved by all that the de fect
oc cur red at the le vel of the bronc hi o le.

Dif fe rent type of clas si fi ca ti on systems of
CCAM ha ve be en pro po sed by dif fe rent aut hors.
Stoc ker et al1 col lec ted 38 ca ses bet we en 1917 and
1975 and de fi ned thre e types of CCAM ba sed on

FIGURE 3: (A) Antero-posterior chest X-ray, soon after birth, shows left sided cystic adenomatoid malformation (CAM) mass and thoracoamniotic shunt which
was  inserted prenatally within the CAM mass.  Right sided mediastineal shift due to CAM and endotracheal tube are also seen (B) Chest X-ray, after lobectomy
shows pneumothorax of the left side. (C) Chest X-ray just before the  removal of lung tubes shows no pneumothorax. (D) Late control chest x-ray demonstrates
diminished left lung volume but normal lung markings and aeration.

A

D

B

C



cyst di a me ter and pre do mi nant cell types on his-
to lo gi cal exa mi na ti on. Type I le si ons are com po -
sed of re la ti vely well-dif fe ren ti a ted bronc hi.
Car ti la ge is ra rely se en. They tend to be lar ge le-
si ons with one or mo re cysts that are usu ally se v-
e ral cen ti me ters in di a me ter, fre qu ently
pro du cing me di as ti nal com pres si on, li ned by a ci l-
i a ted pse u dos tra ti fi ed co lum nar epit he li um. The
walls of cysts con ta in pro mi nent smo oth musc le
and elas tic tis su e. Mu cus pro du cing cells are pre s-
ent in one-third of ca ses. Re la ti vely nor mal al ve -
o li may be se en bet we en the cysts. Prog no sis is
go od. Type II le si ons con sist of much smal ler and
mo re nu me ro us cysts, usu ally less than 1 cm in di-
a me ter, li ned by a ci li a ted, co lum nar, or cu bo i dal
epit he li um. Mu cus cells and car ti la ge are ab sent
and ra rely stri a ted musc le fi bers may be se en. This
gro up has sig ni fi cant as so ci a ted ano ma li es and
the re fo re a po or prog no sis. Type III mal for ma ti on
is typi cally lar ge and ho mo ge ne o usly ec ho ge nic,
with many tiny cystic le si on. His to lo gi cally the
mass is com po sed of re gu larly spa ced, al ve o lus-li -
ke struc tu res li ned by ci li a ted cu bo i dal epit he li -
um and se pa ra ted by mas ses of al ve o lus-si zed
struc tu res, li ned with non-ci li a ted cu bo i dal epit -
he li um. This sub gro up al so has a very po or prog-
no sis. In a sub se qu ent study Stoc ker ex pan ded his
clas si fi ca ti on to fi ve types ba sed on the si te of ori-
gin of the mal for ma ti on: trac he al, bronc hi al,
bronc hi o lar, bronc hi o lar/al ve o lar duct and al ve o -
lar/dis tal aci nar.12 Ad zick et al5 pro po sed a mo di -
fi ca ti on of the clas si fi ca ti on of Stoc ker et al.1 ba sed
on the ana to mic cha rac te ris tics and so nog rap hic
ap pe a ran ce of CCAM. Mac rocy stic CCAMs ha ve
sing le or mul tip le cysts of 5 mm or gre a ter in ma -
xi mal di a me ter. The se le si ons are va ri ab le in si ze;
ho we ver, the mac rocysts can be re a dily se en by
so nog raphy. Mic rocy stic CCAMs are mo re bulk
and so lid, of ten ap pe a ring ho mo ge ne o usly ec ho -
ge nic be ca u se of many fi ne aco us tic in ter fa ces.1
The se le si ons cor res pond to the type II -
I CCAM of Stoc ker et al1 and may con ta in a few
scat te red cysts that are less than 5 mm in di a me -
ter. This clas si fi ca ti on in to two types has be co me
the gold stan dard of in-ute ro CCAM di ag no -
sis.13

Fe tal ul tra so und, ec ho car di og ram, ul tra fast
mag ne tic re so nan ce ima ging (MRI) and am ni o cen -
te sis are used in pa ti ents with a known or sus pec -
ted di ag no sis of CCAM for di ag no sis or dif fe ren ti al
di ag no sis. Ul tra fast MRI and thre e-di men si o nal ul-
tra so und Dopp ler al low mo re ac cu ra te di ag no sis
and may supply prog nos tic con si de ra ti ons.14 In our
ca se we per for med firstly de ta i led and the re af ter
se ri al so nog rap hi es, co lor flow Dopp ler scans and
ec ho car di og raphy to iden tify na tu re and be ha vi or
of the le si on, its vas cu lar supply and car di ac struc-
tu re. The re fo re MRI may not be ne e ded if yo u can
re ach to the ac cu ra te di ag no sis with so nog -
raphy.

Con ge ni tal cystic ade no ma to id mal for ma ti on
must be dif fe ren ti a ted from ot her mas ses or ne op -
lasms of the lung. A va ri ety of con di ti ons of the
lung such as BPS, hybrid lesion CDH, con ge ni tal
lo bar emph yse ma, trac he al or bronc hi al at re si a,
bronc ho ge nic cyst, esop ha ge al dup li ca ti on cyst, ne -
u ren te ric cyst and te ra to ma, may si mu la te CCAM.
Bronc ho pul mo nary se qu es tra ti on ap pe ars to be
well-dif fe ren ti a ted ec ho den se, ho mo ge ne o us mass,
si mi lar to mic rocy stic CCAM on pre na tal ul tra so -
nog rapy and its vas cu lar supply is from aor ta. Bron-
c ho pul mo nary se qu es tra ti on is 90% left si ded and
ip si la te ral ple u ral ef fu si on is highly sug ges ti ve. De-
tec ti on by co lor flow Dopp ler of a syste mic ar tery
ari sing from the aor ta to the fe tal lung le si on is pat -
hog no mo nic fe a tu re of fe tal BPS.8,15 Ho we ver; if
dif fe ren ti a ti on can not be ac hi e ved by co lor Dopp -
ler, ul tra fast fe tal MRI might help dif fe ren ti a te
CCAM from BPS.16 The di ag no sis of a hybrid le si -
on, which con sists of his to lo gic ele ments of CCAM
and BPS, is sug ges ted when a syste mic fe e ding ves-
sel is iden ti fi ed in a comp lex le si on with cystic and
so lid com po nents.17 In tra-ab do mi nal ex tra lo bar se-
qu es tra ti on is usu ally lo ca ted in the up per left ab-
do men as an ec ho ge nic mass, may be con fu sed with
sup ra re nal mas ses, ho we ver di ag no sis of BPS is
con fir med by the de mons tra ti on of syste mic fe e -
ding ar tery. The re are no di ag nos tic hall marks for
the spe ci fic pre na tal di ag no sis of an in tra lo bar se-
qu es tra ti on. Con ge ni tal cystic ade no ma to id mal for-
ma ti on must be dif fe ren ti a ted from CDH which is
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di ag no sed if in trat ho ra sic sto mach or bo wel lo ops
are iden ti fi ed. Uni la te ral pul mo nary age ne sis, in
which high air way obs truc ti on oc curs, may re sult
in so nog rap hic fin dings si mi lar to tho se of a lar ge
mic rocy stic CCAM.18 Con ge ni tal air way obs truc ti -
on syndro me may si mu la te bi la te ral CCAM. This
con di ti on is se con dary to obs truc ti on of the up per
air way, ca u sing symmet ri cal en lar ge ment and in-
cre a sed ec ho ge ni city of both lungs be ca u se of re-
ten ti on of fe tal lung flu id with over dis ten ti on of
the con tra la te ral lung. Sa git tal vi ews of the neck in
the se ca ses typi cally show dis ten ded, flu id fil led
trac he a and bronc hi, which con firm the di ag no -
sis.6

Con ge ni tal cystic ade no ma to id mal for ma ti on
is a bro ad spec trum of di se a se with highly va ri ab -
le out co mes. The se le si ons may re ma in stab le or
may dec re a se re la ti vely in si ze with a slo wer
growth ra te com pa red with the unin vol ved fe tal
lung. They may grow slowly over ti me, ma in ta i -
ning a cons tant re la ti ons hip with fe tal growth. Al-
ter na ti vely, they may spon ta ne o usly reg ress,
dec re a sing ab so lu tely in si ze and be co ming less ap-
pa rent du ring ges ta ti on be ca u se of ec ho tex tu re
chan ges. And fi nally CCAMs may ha ve a ra pid
growth pat tern re sul ting in no nim mu ne hydrops
and in ute ro de mi se. The physi o lo gic mec ha nism
of fe tal CCAM is not well known, the re fo re the re
are no so nog rap hic or pat ho lo gic fe a tu res that will
cur rently al low us to dis tin gu ish bet we en le si ons
that will reg ress and tho se that will prog ress to hy-
drops in ute ro or ca u se se ve re car di o res pi ra tory
im pa ir ment at birth.19-22 We now know that the
sing le most im por tant pre dic tor of out co me is ove -
rall CCAM si ze. Tho se that ha ve no growth, par ti -
al reg res si on, or even comp le te re so lu ti on are
as so ci a ted with vir tu ally 100% sur vi val. In con-
trast, lar ge CCAMs that ha ve a ra pid or gra du al in-
cre a se in si ze can ca u se a di rect me di as ti nal
com pres si on that im pa ir car di ac func ti on, obs -
truc ti on of ve no us re turn.23 Such le si ons are far
mo re li kely to even tu ally ha ve full-blown hydrops
com pa red with re la ti vely small le si ons with litt le
or no me di as ti nal shift and ab sen ce of car di ac dys-
func ti on.

The so nog rap hic me a su re ment of CVR at pre s-
en ta ti on in la te se cond and early third tri mes ter is
an ac cu ra te pre dic tor of out co me in fe tu ses di ag no -
sed with CCAM. The vo lu me of CCAM is de ter mi -
ned by so nog rap hic me a su re ment using the for mu la
for el lip se (length x he ight x width x 0.52). A CVR
was cal cu la ted by di vi ding the CCAM vo lu me by
he ad cir cum fe ren ce to cor rect for fe tal si ze. In fe tu -
ses with CVR <1.6 at pre sen ta ti on, 86% did not
prog ress to hydrops. The ac cu racy of CVR in pre-
dic ting a fa vo rab le out co me is en han ced by eli mi -
na ting fe tu ses with a CCAM con ta i ning a do mi nant
cyst. In this ca se, 97% of fe tu ses with CVR < 1.6 did
not ha ve hydrops (P < .001).7 Pre sen ce of do mi nant
cyst ap pe ars to be a po or prog nos tic fac tor. The sur-
vi val ra te in CCAM wit ho ut the de ve lop ment of hy-
drops is 100%. Ho we ver, if left un tre a ted, CCAMs
as so ci a ted with hydrops al most are uni formly fa -
tal.24 Cystic ade no ma to id mal for ma ti on vo lu me ra -
ti o < 1.6 al so was fo und to be sig ni fi cantly cor re la ted
with sur vi val be ca u se 94% of the se fe tu ses sur vi ved.
Con ver sely, CVRs gre a ter than 1.6 we re cor re la ted
with a po o rer out co me with only a 53% sur vi val ra -
te. The CVR might be use ful in se lec ting fe tu ses that
are at risk for hydrops and thus ne ed clo se ul tra so -
und ob ser va ti on and pos sib le fe tal in ter ven ti on. The
CCAM growth usu ally re ac hes a pla te a u by 28 we -
eks’ ges ta ti on. It can be re com men ded that for fe tu -
ses less than 28 we eks old, twi ce we ekly ul tra so und
sur ve il lan ce if the CVR is gre a ter than 1.6 and ini-
ti al we ekly sur ve il lan ce for fe tu ses that ha ve smal -
ler CVR va lu es.18 In our ca se the CVR va lu e was
3.36 at 28 we eks and the re was a do mi nant cyst in
the le si on the re fo re we de ci ded to per form tho ra -
co am ni o tic shunt pla ce ment be fo re de ve lop ment of
fe tal hydrops 

Re com men da ti ons for ma na ge ment de pend on
the si ze of the le si on or CVR7 de ve lop ment of fe tal
hydrops, ges ta ti o nal age of fe tus, and ma ter nal he -
alth. Op ti ons for the ma na ge ment of the di se a se are
the preg nancy ter mi na ti on and fe tal re sec ti on, ob-
ser va ti on with se ri al ul tra so und scan or in ute ro
the rapy. Con ser va ti ve ma na ge ment is in di ca ted in
ca ses of CCAM wit ho ut acu te polyh ydram ni os or
hydrops.25 If pul mo nary ma tu rity is es tab lis hed and
hydrops evol ves, the fe tus sho uld be emer gently
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de li ve red by the ex ute ro in tra par tum tre at ment
(EXİT) pro ce du re and the le si on sho uld be re sec -
ted whi le the ne o na te is on the ute rop la cen tal cir-
cu la ti on.26 If sig ni fi cant res pi ra tory com pro mi se is
pre sent af ter re sec ti on, the fe tus can be pla ced di-
rectly on ex tra cor po re al mem bra ne oxy ge na ti on
(EC MO) sup port for sal va ge. Fe tu ses bet we en 32-
34 we eks with evol ving hydrops sho uld un der go
ste ro id in du ced lung ma tu ra ti on fol lo wed by ex
ute ro in tra par tum stra tegy, with sur fac tant ad mi -
nis tra ti on and sur gi cal re sec ti on. Ma ter nal be ta -
met ha so ne might im pa ir CCAM growth in so me
ca ses and le ad to ame li o ra ti on of hydrops. In ute ro
the rapy sho uld be per for med if fe tal hydrops evol -
ves, pri or to 32 we eks of ges ta ti on.27 The de ci si on
when to stop ob ser va ti on and con si der in ute ro
the rapy is not ac tu ally well de fi ned. La ber ge et al28

pro po sed in ter ven ti on for the de ve lop ment of hy-
drops be fo re 30 we eks, pro lon ged se ve re lung com-
pres si on or se ve re polyh ydram ni os. The cri te ri a of
pro lon ged lung com pres si on ha ve not be en well
de fi ned. In ute ro re sec ti on, fi ne ne ed le as pi ra ti on
(sing le or mul tip le) and/or tho ra co am ni o tic shunt
pla ce ment for long term cyst dra i na ge, and la ser
ab la ti on the rapy are inc lu ded in ute ro tre at ment
mo da li ti es.14 Fe tal tho ra cen te sis alo ne may not be
suf fi ci ent for tre at ment be ca u se of ra pid re ac cu -
mu la ti on of cyst flu id.29 Tho ra cen te sis usu ally ser -
ved as a tem po ri zing ma ne u ver be fo re shunt
pla ce ment or re sec ti on. We ful fil led two inef fec ti -
ve cyst as pi ra ti ons in or der to fol low the growth
na tu re of the le si on be fo re shunt pla ce ment which
is a mo re in va si ve in ter ven ti on. Tho ra co am ni o tic
shun ting is per for med in ca ses with lar ge pre do -
mi nant cyst if the re is no a lar ge so lid com po nent
of the CCAM. Alt ho ugh ag gres si ve fe tal the ra pi es
li ke tho ra co am ni o tic shun ting can be app li ed to
CCAM, the re is no cle ar con sen sus re gar ding the -
ir in di ca ti ons? In a pros pec ti ve co hort study inc -
lu ding 33 ca ses with a pre na tal di ag no sis of CCAM
of the lung tho ra co am ni o tic shun ting was of fe red
only in ni ne mac rocy stic ca ses with acu te polyh -
ydram ni os or hydrops. Fo ur ca ses we re di ag no sed
post na tally as se qu es tra ti ons. Of 12 ca ses comp li -
ca ted by acu te polyh ydram ni os or hydrops, 5 sur-
vi ved (1 type II I with spon ta ne o us in comp le te

re so lu ti on in ute ro, 4 types I with subs tan ti al vo l-
u me re duc ti on af ter shun ting). The 17 ca ses wit h-
o ut acu te polyh ydram ni os or hydrops we re
ma na ged con ser va ti vely and sur vi ved. It has be en
conc lu ded that con ser va ti ve ma na ge ment is in di -
ca ted in ca ses wit ho ut acu te polyh ydram ni os or
hydrops.25 Tho ra co am ni o tic shun ting app li ed in
ap prop ri a te ca ses gi ve ri se to the fa vo rab le out co -
mes. In a ret ros pec ti ve study of 10 pa ti ents 8 sa tis -
fi ed the in ute ro fe tal tre at ment cri te ri a
(mac rocy stic CCAM and fe tal hydrops) tho ra co -
am ni o tic shun ting has be en app li ed. It has be en re-
por ted that suc cess ful shun ting re sul ted in the
pro lon ga ti on of preg nancy in the 3rd tri mes ter, sig-
ni fi cant mass vo lu me re duc ti on by %50, re so lu ti -
ons of the hydrops over 7-10 days, and
im pro ve ment of sur vi val.14 In a ca se study Bax ter
et al30 ha ve ma na ged ni ne hydro pic CCAM preg-
nan ci es using tho ra co am ni o tic shun ting. The me -
an pre- and post shun ting mass vo lu mes we re 46.3
and 18.1 cc, res pec ti vely, rep re sen ting a 61% me -
an re duc ti on in mass vo lu me fol lo wing shunt pla -
ce ment. Hydrops re sol ved fol lo wing shun ting in
all ca ses. The ave ra ge shunt to de li very ti me was
13 we eks and 2 days, and fe tal or ne o na tal loss was
one of ni ne (11%). Suc cess ful shunt pla ce ment was
re por ted in se ve ral ca ses of uni lo cu lar CCAM le si -
ons.25,31-33

The app li ca ti on of mi ni mally in va si ve sur gi cal
tech ni qu es such as la ser the rapy to fe tal lung le si -
ons ap pe ars to be go ing to be po pu lar in the fu tu re.
La ser the rapy in ca ses with CCAM has be en re por -
ted.34,35 Ho we ver the post pro ce du re out co mes are
not sa tis fac tory may be be ca u se of cur rent tech ni cal
li mi ta ti ons. Ex pe ri men tal ani mal stu di es to im pro -
ve the tech ni qu es sho uld be per for med be fo re cli -
ni cal tri als.

Tho ra co am ni o tic shun ting is fe a sib le ap pro ach
to mac rocy stic CCAM of the lung in hydro pic fe -
tus. We think that if CVR is hig her than cu toff va -
lu e 1.6 at 28 we eks and con ti nu e to in cre a se,
shun ting may be app li ed be fo re evol ving fe tal hy-
drops in lar ge mac rocy stic CCAM ca ses with se ve -
re me di as ti nal shift and polyh ydram ni os to
im pro ve the prog no sis.
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