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own�syndro�me�(DS)�is�a�well�known�chro�mo�so�mal�di�sor�der�and�is
of�ten�as�so�ci�a�ted�with�va�ri�o�us�or�gan�mal�for�ma�ti�ons.�Con�ge�ni�tal�he�-
art�di�se�a�ses,�re�nal�ab�nor�ma�li�ti�es,�cen�tral�ner�vo�us�system�mal�for�-

ma�ti�ons,�ske�le�tal�ano�ma�li�es�and�gas�tro�in�tes�ti�al�system�mal�for�ma�ti�ons�are
so�me�of�the�con�di�ti�ons��re�por�ted�to�ac�com�pany�the syndro�me.�The�as�so�ci�-
a�ti�on�of�Mor�gag�ni�her�ni�a�with�Down�syndro�me�is�ho�we�ver�re�la�ti�vely�ra�-
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ABS�TRACT�Mor�gag�ni�her�ni�a�is�a�well�known�con�ge�ni�tal�mal�for�ma�ti�on�se�en�with�a�fre�qu�ency�of
1/3000�new�borns�and�of�ten�pre�sents�with�litt�le�or�no�cli�ni�cal�signs�and�symptoms�yet�it�co�uld�so�-
me�ti�mes�be�as�so�ci�a�ted�with�high�mor�ta�lity.�As�so�ci�a�ti�on�of�Mor�gag�ni�her�ni�a�with�se�ve�ral�chro�mo�-
so�mal�and�ge�ne�tic�syndro�mes�is�al�so�well�known�ho�we�ver�its�as�so�ci�a�ti�on�with�Down�syndro�me�is
re�la�ti�vely�ra�re.�To�the�best�of�our�know�led�ge�up�to�da�te�the�li�te�ra�tu�re�re�ports�32�ca�ses�with�Down
Syndro�me�ac�com�pa�ni�ed�by�Di�ap�hrag�ma�tic�(Mor�gag�ni)�Her�ni�a�and�tho�se�who�se�kar�yoty�pe�ha�ve�be�-
en�stu�di�ed�are�sta�ted�to�be�re�gu�lar�Down�syndro�me�pa�ti�ents�pre�sen�ting�fre�e�tri�so�mi�21,�ex�cept�one
with�t(21;21).�He�re�we�pre�sent��the�oc�cu�ren�ce�of�an�asym�pto�ma�tic�Mor�gag�ni�her�ni�a�in�a�thir�te�en
month-old�in�fant�with�a�trans�lo�ca�ti�on�type�Down�Syndro�me�{46,XY,der(13;21)�(q10;q10),+21)}.
The�re�se�ems�to�be�a�co-exis�ten�ce�bet�we�en�the�oc�cu�ren�ce�of�Mor�gag�ni�Her�ni�a�and�tri�somy�21�on�the
ba�sis�of�emb�ryo�nic�con�nec�ti�ve�tis�su�e�es�tab�lish�ment.�The�re�le�vant�li�te�ra�tu�re�is�dis�cus�sed.�
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ÖZET�Mor�gag�ni�her�ni�si�ye�ni�do�ğan�da�yak�la�şık�1/3000�sık�lık�la�gö�rü�len�ve�iyi�bi�li�nen�bir�kon�je�ni�tal
mal�for�mas�yon�dur.�Ge�nel�de�asemp�to�ma�tik�tir�an�cak�ba�zı�ol�gu�lar�ök�sü�rük�ve�ba�zen�de�ge�çi�ci�kus�ma�-
lar�la�baş�vu�ra�bi�lir�ler.�Ya�kın�ma�la�rın�ço�ğu�çok�ağır�ol�ma�yan�kli�nik�semp�tom�lar�ol�mak�la�bir�lik�te,�has�-
ta�lık�ki�mi�za�man�ölüm�le�de�so�nuç�la�na�bi�lir.�Bu�ne�den�le�er�ken�ta�nı�ve�te�da�vi�le�ri�önem�li�dir.�Li�te�ra�tür
bil�gi�le�ri,�sık�lık�la�izo�le�ola�rak�or�ta�ya�çı�kan�bu�mal�for�mas�yo�nun,�ge�ne�tik�sen�drom�la�ra�eş�lik�ede�bil�di�-
ği�ni�de�gös�ter�mek�te�dir.�Mor�gag�ni�her�ni�si�ve�Down�sen�dro�mu�bir�lik�te�li�ği�ol�duk�ça�en�der�dir.�Bil�gi�-
le�ri�miz�ışı�ğın�da�li�te�ra�tür�de�top�lam�32�ol�gu�yer�almak�ta�dır.�Bu�ol�gu�ların,�kar�yo�tip�ça�lış�ma�sı�yapıldığı
bil�di�ri�len�ler�ara�sın�da,�bir�ol�gu�t(21;21)�ha�riç,�tü�mü�kla�sik�tri�so�mi�21�genetik�yapısına�sa�hip�tir�ler.�Lı�-
te�ra�tür�de,�em�bri�yo�nik�ge�li�şim�sü�re�cin�de�rol�alan�di�yaf�rag�ma�olu�şum�gen�le�ri,�di�yaf�rag�ma�ge�li�şim
de�fekt�le�ri� ve� Down� sen�dro�mu� iliş�ki�si�ne� da�ir� ve�ri�ler� mev�cut�tur.� Bu� ça�lış�ma�da� 13� ay�lık� bir
translokasyon�tip�Down�sen�drom�lu�be�bek�te�{46,XY,der(13;21)�(q10;q10),+21)} Mor�gag�ni�her�ni�si
bir�lik�te�li�ği�ak�ta�rıl�mak�ta�ve�t(13;21)�sap�ta�nan�bu�ol�gu�ne�de�ni�ile�li�te�ra�tür�göz�den�ge�çi�ril�mek�te�dir.
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re.��Ho�noré�et�al., re�por�ted�the�pre�sen�ce�of�Mor-
gag�ni� her�ni�a� in� 4.18%� of� in�fants� with� Down
syndro�me� (Ca�li�for�ni�a� Birth�De�fects�Mo�ni�to�ring
Prog�ram).1 Ka�va�et�al.,�re�por�ted�from�In�di�a,�one
child�with�Mor�gag�ni�her�ni�a�in�a�lar�ge�se�ri�es�of�DS
chil�dren�(524�pa�ti�ents).2

He�re�we�pre�sent��the�oc�cu�ren�ce�of�an�asym�p-
to�ma�tic�Mor�gag�ni�her�ni�a in�a�thir�te�en�month-old
in�fant�with� Down�syndro�me�who�had�an�un�ba�-
lan�ced��Ro�bert�so�ni�an�trans�lo�ca�ti�on�bet�we�en�chro-
mo�so�mes�13�and�21.

CASE RE PORT

A13-month-old�ma�le�in�fant�was�ad�mit�ted�to�our
ge�ne�tic�cen�ter�vi�a�pe�di�at�ric�car�di�o�logy�de�part�ment
whe�re�he�was�un�der�in�ves�ti�ga�ti�on�for�a con�ge�ni�tal
he�art� ab�nor�ma�lity.� The� pa�ti�ent� was� the� se�cond
child�of�a�27-ye�ar-old�mot�her.�The�pa�rents�we�re
non-con�san�gu�i�ne�o�us.�The�first�con�cep�ti�on�of�the
mot�her�had�re�sul�ted�in�a�spon�ta�ne�o�us�abor�ti�on.�The
pa�ti�ent did�ha�ve�pho�tot�he�rapy�du�ring�the�new�born
pe�ri�od�du�e�to�hyper�bi�li�ru�bi�ne�mi�a.�On�physi�cal�exa-
mi�na�ti�on�he�we�ig�hed 7750�g (3-10th�per�cen�ti�le),
he�was�72�cm�tall�(3-10th�per�cen�ti�le)�and�was�mic-
ro�cep�ha�lic�with�a�he�ad�cir�cum�fe�ren�ce�of�42.3�cm
(<3rd�per�cen�ti�le).�The�pa�ti�ent�pre�sen�ted� the�clas-
si�cal�stig�ma�tas�of�Down�syndro�me.�The�re�we�re�ge-
ne�ra�li�zed� hypo�to�ni�a,� mic�ro-brach�ycep�haly,� flat
fa�ci�al� fe�a�tu�res,� prot�ru�ding� ton�gu�e,� ho�ri�zon�tal
nystag�mus,�flat�na�sal�brid�ge,�bi�la�te�ral�epi�cant�hal
folds,� ups�lan�ting� pal�peb�ral� fis�su�res,� small� no�se,
small�ear� lo�bes, si�mi�an�cre�a�se� in�the�right�hand,
syndactyly��bet�we�en�the�se�cond�and�third�to�es,�and
a�gap�bet�we�en�first�and�se�cond�to�es.�All�his�de�ve�-
lop�men�tal�mi�les�to�nes�we�re�de�la�yed.�He�co�uld�sit
wit�ho�ut�sup�port�but�co�uld�not�walk.�No�hypoth�y-
ro�i�dism�was�ob�ser�ved�in�the�la�bo�ra�tory�exa�mi�na�ti�-
ons.� A� trans�lo�ca�ti�on� type� Down� Syndro�me�was
de�tec�ted�vi�a�pe�rip�he�ral�blo�od�kar�yoty�pe�analy�sis:
46,XY,der(13;21)(q10;q10)+21.�The�pa�rents�we�re
kar�yoty�ped�and�it�was�fo�und�out�that�the�mot�her
was� the� car�ri�er� of� a� ba�lan�ced� trans�lo�ca�ti�on� � for
chro�mo�so�mes� 13� and� 21:� 45,XX,der(13;21)
(q10;q10).�

The�ec�ho�car�di�og�rap�hic�exa�mi�na�ti�on�re�ve�a�led
an�at�ri�al�sep�tal�de�fect.�An�ima�ge�mi�mic�king�a�cystic

ade�no�ma�to�id�mal�for�ma�ti�on�or�a�di�ap�hrag�ma�tic�her-
ni�a�was�de�tec�ted�in�the�chest�ra�di�og�raph (Figure�1).
Com�pu�ted�to�mog�raphy�of�the�tho�rax�co�uld�not�ma�-
ke�a cle�ar�dis�tinc�ti�on�bet�we�en�a�cyctic�ade�no�ma�to�id
mal�for�ma�ti�on�or a�Mor�gag�ni�her�ni�a.�The�ra�di�og�rap�-
hic�exa�mi�na�ti�on�af�ter�ba�ri�um�in�ges�ti�on�ho�we�ver,�re-
ve�a�led�her�ni�a�ti�on�of�the�in�tes�ti�nes in�to�the�tho�ra�cic
ca�vity�(Figure�2).�Di�ag�no�sis�of�a�Mor�gag�ni�her�ni�a
was con�fir�med.�The�pa�ti�ent�was�ope�ra�ted�and did
well�du�ring�the�pos�to�pe�ra�ti�ve�fol�low-up.

DIS CUS SI ON

Con�ge�ni�tal�di�ap�hrag�ma�tic�her�ni�a�(CDH)�oc�curs�in
ap�pro�xi�ma�tely�1�in�3000 new�borns�and�co�uld�so-
me�ti�mes�be�as�so�ci�a�ted�with�a�re�la�ti�vely�high�mor-
ta�lity.� Dif�fe�rent� types� of� CDH� exist� inc�lu�ding
Boch�da�lek,� Mor�gag�ni� and� and� cen�tral� (sep�tum
trans�ver�sum)�di�ap�hrag�ma�tic�her�ni�a.3

FIGURE 1: Plain chest radiograph showing air-filled cystic lesions at the
right paracardiac area.

FIGURE 2: Barium study showing barium-filled loops of transvers colon
herniating into the chest (lateral, -left and anterior, -right views).
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Mor�gag�ni�her�ni�a�(MH)�is�the�le�ast�com�mon�of
con�ge�ni�tal�di�ap�hrag�ma�tic�her�ni�as.�It�ac�co�unts�for
only�1.5�to�5�%�of�the�con�ge�ni�tal�di�ap�hrag�ma�tic
her�ni�as.4,5 Over�a�pe�ri�od�of�25�ye�ars�Po�korny�et�al.,
re�por�ted�4�ca�ses�of�MH�ver�sus 74 in�fants�with�pos-
te�ro�la�te�ral�(Boch�da�lek)�her�ni�as.6

Mor�gag�ni�her�ni�a�forms�in�the�an�te�ri�or�ret�ros�-
ter�nal�di�ap�hragm.�It�is�sug�ges�ted�to�be�ca�u�sed�by
the�in�suf�fi�ci�ent�fu�si�on�of�the�fib�ro�ten�di�no�us�sec�ti�-
on� of� pars� ten�di�no�us� which� stems� from� cos�to-
chon�dral�arch�and�fib�ro�ten�di�no�us�sec�ti�on�of�pars
ster�na�lis.7 This�ca�vity�is�usu�ally�fil�led�with�fat.�It�is
co�ve�red�with�ple�u�ra�in�the�up�per�part�and�with�pe-
ri�to�ne�um�in�the�lo�wer�part.��Mor�gag�ni�Her�ni�a�is�se�-
en� in� the� an�te�ro�me�di�al� part� whe�re� chest� wall
sep�tum�trans�ver�sum�me�et.�Most�of�it�is�lo�ca�ted�in
the�right�he�mit�ho�rax�(90%),�eight�per�cent�is�lo�ca�-
ted�on�the�left�and�two�per�cent�is�bi�la�te�ral.�Most
fre�qu�ently�the�re�is�lar�ge�in�tes�ti�ne,�li�ver,�omen�tum
and�sto�mach�in�the�sac.�

The�pat�ho�ge�ne�sis�and�et�yo�logy�of�CDH�is�not
elu�ci�da�ted� yet.� Te�ra�to�gen� in�du�ced�mi�ce� mo�dels
sug�gest�that�the�de�fects�of�di�ap�hrag�ma�tic�musc�le
ari�se�from�mal�de�ve�lop�ment�of�the�pri�mor�di�al�di�ap�-
hragm,�the�ple�u�ro�pe�ri�to�ne�al�fold.8 The�con�ri�bu�ti�-
on�of�con�nec�ti�ve�tis�su�e�to�the�de�ve�lop�ment�of�the
di�ap�hragm�is�unk�nown.�Re�cently�a�study�es�tab�lis�-
hed�the�iden�ti�fi�ca�ti�on�of�the�ro�le�for�Slit3�ge�ne�in
re�gu�la�ting� the� de�ve�lop�ment� of� the� fe�tal� di�ap�-
hragm.9

MH� usu�ally� pre�sents� la�te� in� child�ho�od� and
shows�mi�ni�mal�or�no�symptoms.�It�is�of�ten�dis�co�-
ve�red�in�ci�den�tally�du�ring�the�eva�lu�a�ti�on�of�ot�her
non-re�la�ted�symptoms.�Ra�rely�it�is�se�en�in�the�ne�-
o�na�tal�pe�ri�od�and�in�in�fants�with�res�pi�ra�tory�dis-
tress� and� cya�no�sis.� Symptoms� are� co�ug�hing,
vo�mi�ting�af�ter�me�als,�cons�ti�pa�ti�on,�di�arr�he�a,�post�-
pran�di�al�full�ness�and�res�pi�ra�tory�tract�in�fec�ti�ons.1-
10 So�me�ca�ses�of�in�fancy�are�ac�ci�den�tally�iden�ti�fi�ed
by�the�ap�pe�a�ran�ce�of�air�li�qu�id�le�vels�and�so�lid�mas-
ses�in�the�chest�ra�di�og�raph.

Mor�gag�ni�her�ni�a��mostly�ap�pe�ars�to�be�an�iso-
la�ted�con�ge�ni�tal�de�fect�ho�we�ver�as�so�ci�a�ti�on�with
child�ho�od�con�ge�ni�tal�he�art�de�fects�such�as��ven-
tri�cu�lar�and�at�ri�al�sep�tal�de�fects,�pa�tent�duc�tus�ar-

te�ri�o�sus,�tri�cus�pid�val�ve�fa�i�lu�re,�tet�ra�logy�of�Fal-
lot,�ano�ma�lo�us�pul�mo�nary�ve�no�us�re�turn�and�en-
do�car�di�al� cus�hi�on� de�fect,� is re�por�ted.7

Omp�ha�lo�ce�le,�ret�ro�pe�ri�to�ne�al�te�ra�to�ma,�and�ge�ni�-
to�u�ri�nary�ano�ma�li�es�al�so�ac�com�pany�the�Mor�gag�-
ni� her�ni�a.� The� de�fect� can� as� well� oc�cur� in
as�so�ci�a�ti�on�with�so�me�ge�ne�tic�syndro�mes.�Tur�ner
syndro�me,�Pra�der�Wil�li�syndro�me,�Tho�ra�co-Ab�-
do�mi�nal�syndro�me�(Can�trell’s�syndro�me),�No�o�nan
syndro�me�are�so�me�of�them.�As�so�ci�a�ti�on�of�MH
with�so�me�chro�mo�so�mal�de�fects11-13 is�oc�ca�si�o�nally
re�por�ted. Its�oc�cu�ren�ce�with�Down�syndro�me�is
ho�we�ver�re�la�ti�vely�ra�re.1-2 Po�korny�et�al.,�in�a�se-
ri�es�of�22�in�fants�with�MH�re�por�ted�as�so�ci�a�ti�on
with DS�in�3�ca�ses�(14%).6 A�mo�re�re�cent�re�vi�ew
by�Ku�bi�ak�et�al.,�on�the�ot�her�hand�ra�i�sed�this�in-
ci�den�ce�to�34.8%.14

To�the�best�of�our�know�led�ge�the�li�te�ra�tu�re
re�vi�ew�re�ve�a�led�32�ca�ses�with�Down�syndro�me
ac�com�pa�ni�ed�by�Di�ap�hrag�ma�tic�(Mor�gag�ni) her-
ni�a�(Tab�le�1).�The�age�of�di�ag�no�sis of�the�se�ca�ses
ran�ged�from�ne�o�na�tal�pe�ri�od�to�37�ye�ars�of�age.
The�ca�ses�kar�yoty�ped�we�re�all��clas�si�cal�tri�somy
21�ex�cept�the�ca�se�of�Ku�bi�ak�et�al.,�and�ours�(Tab�-
le�1).14 The�most�com�mon�symptoms�we�re�re�cur�-
rent� res�pi�ra�tory� tract� in�fec�ti�ons,� co�ug�hing,� and
vo�mi�ting�es�pe�ci�ally�af�ter�fe�e�ding,�ho�we�ver�it�co�-
uld�be�asym�pto�ma�tic�as�it�was�in�our�ca�se.�The�re
se�ems�to�be�a�re�la�ti�ons�hip�bet�we�en�the�oc�cu�ren�ce
of�Mor�gag�ni�her�ni�a�and�tri�somy�21.�The�mig�ra�ti�-
on�of�rhab�dom�yob�lasts�from�pa�ra�xi�al�myo�to�mes
to�the�de�fec�ti�ve�dor�so�ven�tral�are�a�as�a�re�sult�of�in-
cre�a�sed�cel�lu�lar�ad�he�si�on is�sug�ges�ted�to�ha�ve�an
im�pact�on�this�co-exis�ten�ce.1 It�is�well�known�that
chil�dren� with� DS� ha�ve� ot�her� mus�cu�lar� de�fects
such�as�ven�tral�her�ni�a�and�di�as�ta�sis�rec�ti,��umb�li�-
cal� her�ni�a,� and� a� ge�ne�ral� mus�cu�lar� hypo�to�ni�a.
Most�of�the�as�so�ci�a�ted�con�ge�ni�tal�he�art�de�fects�are
al�so�of�mus�cu�lar�type.�This�as�so�ci�a�ti�on�as�well�as
that�with�MH�may� sug�gest� a� pos�sib�le� ro�le� of� a
com�mon�mus�cu�lar�de�fi�ci�ency�in� DS�pa�ti�ents.�Slit
pro�te�ins��are�sug�ge�ted�to�be�par�ti�ci�pa�ting�in�the
for�ma�ti�on�and�ma�in�te�nan�ce�of�the�ner�vo�us�and
en�doc�ri�ne�systems�by�pro�te�in-pro�te�in�in�te�rac�ti�ons
as�they�are�shown�to�be�func�ti�o�ning�as�gu�i�dan�ce
cu�es�for�myob�lasts�as�well�as�mo�tor�axons,�ol�fac�-
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tory� bulb� axons,� ne�u�ro�nal� cells,� and� le�u�kocy�-
tes.15,16 Thus�so�me�how�they�might�be�con�tri�bu�ting
to�the�se ar�gu�ments.�Re�cently a�ge�ne�tic�mo�del�for
the�de�ve�lop�ment�of�a�cen�tral�(sep�tum�trans�ver�-
sum)�con�ge�ni�tal�di�ap�hrag�ma�tic�her�ni�a�in�mi�ce�lac�-
king�Slit3�has�be�en�des�cri�bed.9 Furt�her�mo�re�the
DNA�re�gu�la�tory�pro�te�ins,�myocy�te-spe�ci�fic� en-
han�cer�fac�tor�2�pro�te�ins�(MEF2),�are�sug�ges�ted�to
play�a�cri�ti�cal�ro�le�in�the�con�trol�of�musc�le�dif�fe�-
ren�ti�a�ti�on�and��di�ap�hrag�ma�tic�for�ma�ti�on.12

Alt�ho�ugh�MH�is�known�to�be�a�ra�re�con�ge�-
ni�tal�di�sor�der,�a�sur�pri�singly�high�in�ci�den�ce�is�re-
por�ted�from�Sa�u�di�Ara�bi�a.17 The�re�a�son�for�this
high�in�ci�den�ce�is�not�cle�ar.�Du�e�to�the�fact�that
MH�is�as�so�ci�a�ted�with�DS�and�is�re�por�ted�in�iden-
ti�cal�twins�it�is�sug�ges�ted��it�to�be�an�in�he�ri�ted�di-
sor�der.17,18 The�high�ra�te�of�con�san�gu�i�nity�in�the
re�le�vant�re�gi�on�is��pre�su�med��to��con�tri�bu�te��ge-
ne�ti�cally� to� the� in�cre�a�sed� in�ci�den�ce� � of� �MH.
Pos�sib�le�im�pact��of��an��au�to�so�mal��re�ces�si�ve��in-

he�ri�tan�ce� ha�ve� oc�ca�si�o�nally� be�en� des�cri�bed� in
MH.2-19,20

Si�mi�lar�to�ot�her�li�te�ra�tu�re�re�vi�ews�our�ca�se�al�-
so�emp�ha�si�zes�the�ne�ed�for�re�se�arch�of�di�ap�hrag�-
ma�tic� her�ni�as� as� a� pos�sib�le� ca�u�se� of� res�pi�ra�tory
dis�tress�in�DS�pa�ti�ents.� As�the�mo�de�of�pre�sen�ta�ti�-
on� of� her�ni�a� is� va�ri�ab�le in�cre�a�sed� awa�re�ness� of
physi�ci�ans�is�ne�e�ded.�If�the�lung�x-ray�ra�i�ses�do�ubts
abo�ut� her�ni�a� the� di�ag�no�se� sho�uld� be� con�fir�med
with�ul�tra�so�nog�raphy,�com�pu�te�ri�sed�to�mog�rap�hic
scans�or�ba�ri�um�in�ges�ti�on�stu�di�es.�The�her�ni�as�are
ope�ra�ted�be�ca�u�se�in�car�ce�ra�ti�on�and�stran�gu�la�ti�on
may�oc�cur�in�de�la�yed�ca�ses.21

In�cre�a�sed�in�ci�den�ce�of�as�so�ci�a�ti�on�of�DS�with
MH�in�re�cent�re�ports�might�even�ra�i�se�the��sug�ges�-
ti�on�of�scre�e�ning�asym�pto�ma�tic�DS�ca�ses�for�a�pos-
sib�le�as�so�ci�a�ti�on�with�MH�at�le�ast�in�re�gi�ons�with�a
high�con�san�gu�i�nity�ra�te�as�the�re�se�ems�to�be�a�pos-
si�bi�lity�of�in�cre�a�sed�in�ci�den�ce�in�such�lo�ca�li�za�ti�-
ons.

TABLE 1: Trisomy 21 and Morgagni Hernia (Literature Review) - 32 cases.

Case no. Author Age/Sex (M/F) Clinical  findings Karyotype

1 Kotobi  et al., 2005 11 year-old (F) Abdominal pain, vomiting gastric volvulus, No data

2 Kava et al., 2004 ? Duodenal Atresia Trisomy 21

3 Naveed-ur-Rehman  et al., 200422 1 year-old (M) Recurrent chest infections, fever, hypothyroidism No data

Clinical stigmata of DS

4 Ceylan et al., 200423 37 year-old (F) Abdominal pain, nausea, vomiting No data

5,6,7 Al –Salem et al., 2002 8 year-old (M), 9 month-old (M), 13 month- old (F) Recurrent respiratory infections, respiratory distress No data

8 Parmar et al., 2001 12 month-old (M) Recurrent respiratory distress, chest deformity. 47,XY,+21

9 Kubiak et al., 1998 4 ½ year-old  (M) Vomiting, fever,  thorax deformity 46,XY,t(21; 21)

10 Latif Al-Arfaj A., 199824 9 month-old (M) Respiratory distress, pulmonary infection Trisomy 21

11 Becmeur et al., 199825 11 year-old (M) ? No Data

12 Quah and Menon., 1996 5 month-old (M) Retroperitoneal teratoma Trisomy 21

13,14,15 Honoré et al., 1993 3 newborns Registry record data Trisomy 21 (all 3 cases)

16, 17 Harris et al., 1993 Twins ? Trisomy 21 (all 2 cases)

18,19,20 Elawad ME., 198926 15 month-old (m), 1 year-old (m),  8 month-old (m) *Recurrent respiratory infections, Trisomy 21  (all 3 cases)

*Chest deformity, RVH

*Respiratory distress, ASD-RVH

*Pulmonary infection

21,22,23 Berman et al.,198927 ? No symptoms Trisomy 21 (all 3 cases)

24,25,26 Pokorny et ai., 1984 All 3, infants Respiratory distress; 2 cases had as well “omphalocele” Trisomy 21 (all 3 cases)

27 Thomas and Clitherow, 197728 ? ? Trisomy 21

28,29,30,31 Salzstein et al., 195129 ? ? Trisomy 21 (all 4 cases)
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