
amptomelic dysplasia (CD) is a congenital disorder characterized by
development of abnormal curvature of the long bones, particularly
of lower extremities, such as femur and tibiae.1 It is a rare, frequ-

ently fatal skeletal dysplasia with a prevalence of 0.02/10.000.2

The gene associated with the disorder is located on chromosome 17
and is designated SOX-9 gene. In the early phase of the extremity develop-
ment, differentiation of the mesenchymal cells to chondrocytes is needed
and SOX-9 gene plays a major role in that process.3 SOX9 is a member of the
growing SOX-gene family, which is related by homology to the HMG-box
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AABBSS  TTRRAACCTT  Camp to me lic dyspla si a (CD) is a ra re ske le tal di sor der that is cha rac te ri zed by an te ri -
or bo wing of the long bo nes. Am bi gu o us ge ni ta li a oc curs in the ma jo rity of pa ti ents with an XY kar -
yoty pe. Mu ta ti ons in an SRY re la ted ge ne, SOX9, are res pon sib le for this di sor der. Pre na tal
dif fe ren ti al di ag no sis of ske le tal dyspla si a inc lu des asph yxi a ting tho ra cic dyspla si a,  tha na top ho ric
dyspla si a,  hypop hosp ha ta si a, os te o ge ne sis im per fec ta types 2 and 3, and unc las si fi ed va ri e ti es of
con ge ni tal bo wing of the long bo nes. Sin ce CD is a fre qu ently let hal form of ske le tal dyspla si a, early
di ag no sis has at most im por tan ce in or der to of fer the op ti on of ter mi na ti on to the ex pec tant pa rents.
He re in, we pre sent one of the ear li est re ports of a pre na tally di ag no sed ca se of CD in a fe tus wit h-
o ut sex re ver sal le a ding to am bi gu o us ge ni ta li a at 18 we eks of ges ta ti on.

KKeeyy  WWoorrddss::  Cam po me lic dyspla si a; pre na tal di ag no sis; ul tra so nog raphy, pre na tal; 
sex re ver sal, go na dal; SOX9 pro te in, hu man      

ÖÖZZEETT  Kamp to me lik disp la zi (KD) uzun ke mik ler de öne doğ ru eğ ri lik ile ka rak te ri ze na dir gö rü len
bir is ke let disp la zi si dir. XY kar yo ti pi ne sa hip has ta la rın ço ğun lu ğun da kuş ku lu dış ge ni tal ya mev -
cut tur. SRY iliş ki li gen de ki mu tas yon, SOX9, bu has ta lı ğın so rum lu su dur. İske let disp la zi le ri nin
pre na tal ayı rı cı ta nı sı as fik tik to ra sik disp la zi, ta na to fo rik disp la zi, hi po fos fa taz ya, os te o ge ne zis im -
per fek ta 2, 3 ve sı nıf lan dı rıl ma mış çe şit li kon je ni tal uzun ke mik eğ ri lik le ri ni içer mek te dir. KD, is -
ke let disp la zi le ri nin sık lık la ölüm cül şek li ola rak ta nım lan dı ğın dan do la yı, er ken ta nı ge be li ğin
son lan dı rıl ma sı se çe ne ği ni ge le cek te ki ebe veyn le re su na bil mek için da ha da önem ka zan mak ta dır.
Bu ra da, pre na tal 18. ge be lik haf ta sın da ta nı ko yu lan, be lir siz dış ge ni tal ya ya ne den ol ma yan, KD ol -
gu la rı için de en er ken ta nı alan ol gu lar dan bi ri ni sun mak ta yız. 
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re gi on of the tes tis-de ter mi ning ge ne SRY (“SO X”
is an ac ronym for “SRY-re la ted HMG-bo x”).4,5

Camp to me lic dyspla si a is fre qu ently as so ci a ted
with comp le te or par ti al XY sex re ver sal.1 The ab-
nor ma lity of se xu al de ve lop ment stems from ab-
nor mal go na dal de ve lop ment rat her than a de fect
of go na dal func ti on. The go na dal de fects are ob ser -
ved in only XY pa ti ents, in di ca ting a de fect in tes -
tis de ter mi na ti on rat her than a ge ne ra li sed de fect
of go na dal de ve lop ment.6 This furt her helps for the
pre na tal di ag no sis of CD when the re is a mis match
bet we en the so nog rap hic fe tal sex and  kar yoty pe.
Ho we ver, the pre na tal di ag no sis is mo re chal len -
ging in a 46,XX fe ma le fe tus which is a much mo -
re in fre qu ent si tu a ti on.

He re in, we pre sent the so nog rap hic, ra di o lo -
gic and morp ho lo gic fe a tu res of a ca se of camp to -
me lic dyspla si a in a 46,XX fe ma le fe tus which was
di ag no sed at 18 we eks of ges ta ti on.

CA SE REPORT
A 20-ye ar-old wo man, gra vi da 1, pa ra 0, was eva l-
u a ted at 18 we eks of ges ta ti on, be ca u se ske le tal dys-
pla si a was sus pec ted in the fe tus. The fa mily his tory
was non con tri bu tory whe re as the pa rents we re
con san gu i ne o us (first deg re e co u sins). Two-di men -
si o nal ul tra so und re ve a led a sing le vi ab le fe ma le fe -
tus with a bi pa ri e tal di a me ter of 39.8 mm,
con sis tent with a ges ta ti o nal age of 18 we eks. The
bo ne den sity was nor mal (Fi gu re 1). The fe murs
and the hu me rus we re se ve rely short (18.1 mm and
19.4 mm), con sis tent with a ges ta ti o nal age of 15
we eks. The re was mar ked an te ri or bo wing and an-
gu la ti on of both fe mo ra, ti bi a and hu me ri with bi-
la te ral ta li pes equ i no va rus, hypo ec ho ge nity of the
mid-tho ra cic ver teb ral bo di es and polyh ydram ni os
(Fi gu re 1). The long-bo ne an gu la ti on in con junc ti -
on with nor mal he ad de ve lop ment con cor dant

FIGURE 1: Ultrasonographic images showing A) the normal cranium B) hypoechogenic thoracic vertebral bodies C), D) anteriorly bowed femur and humerus.



with the last mens tru al pe ri od ra i sed the sus pi ci on
of a num ber of pos sib le di ag no ses, such as os te o ge -
ne sis im per fec ta type II/III or hypop hosp ha ta si a,
and tha na top ho ric dyspla si a type I2 in which bo -
wed fe mo ra are com monly fo und. The nor mal bo -
ne den sity ru led out os te o ge ne sis im per fec ta and
hypop hosp ha ta si a.1 Tha na top ho ric dyspla si a was
exc lu ded du e to ab sen ce of very nar row chest ex-
pan ding in to a bell-sha ped ab do men and clo ver le -
af de for mity of the ab do men, was con si de red
un li kely. Ac hon drop la si a was al so exc lu ded be ca u -
se it is cha rac te ri zed by rhi zo me lic shor te ning wit -
ho ut an gu la ti on of the long bo nes.1 Am ni o cen te sis
was per for med, nor mal fe ma le kar yoty pe was re-
ve a led but mu ta ti on analy sis of the SOX9 ge ne was
not per for med be ca u se of una va i la bi lity of the test
at our hos pi tal. Fol lo wing co un se ling, the pa rents
op ted for ter mi na ti on of the preg nancy. Post na tal
ra di og raph and au topsy fin dings con fir med the ex-
pec ted ske le tal ab nor ma li ti es as well as 11 pa irs of
un frac tu red ribs; ho we ver the sca pu la e we re not
hypop las tic (Fi gu res 2, 3). 

DIS CUS SI ON
The pre na tal di ag no sis of ske le tal dyspla si a is sus-
pec ted ini ti ally on two di men si o nal (2D) ul tra so -
und, ho we ver only 65% of ca ses can be di ag no sed
cor rectly by 2D ul tra so und.5,6

When we ma de a MED LI NE se arch with the
key words of “camp to me lic dyspla si a ” and “camp-
to me lic dyspla si a ” we iden ti fi ed 160 and 27 ca ses,
res pec ti vely. Among them, only 12 ca ses we re fo -
und to ha ve be en sus pec ted and di ag no sed pre na -
tally.7-15 Be si des, 21 fe tu ses we re re por ted to be
di ag no sed as CD among 264 fe tu ses with an gu la ted
fe murs ac cor ding to the ra di og rap hic da ta ba se of
the In ter na ti o nal Ske le tal Dyspla si a Re gistry
(ISDR) bet we en the ye ars 1988-2006.16

Pre na tal dif fe ren ti al di ag no sis of ske le tal dys-
pla si a inc lu des asph yxi a ting tho ra cic dyspla si a,
tha na top ho ric dyspla si a,  hypop hosp ha ta si a, os te -
o ge ne sis im per fec ta types 2 and 3, and unc las si fi ed
va ri e ti es of con ge ni tal bo wing of the long bo nes.
Asph yxi a ting tho ra cic dyspla si a is cha rac te ri zed by
ex tre mely se ve re tho ra cic hypop la si a; tha na top ho -
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FIGURE 2: Postnatal X-ray showing hypomineralization of the thoracic ver-
tebrae, 11 pair of ribs, bowing of the long bones.

FIGURE 3: Clinical photograph of the abortus showing the bowed extremities
and club feet.



ric dyspla si a by se ve re tho ra cic hypop la si a, very
short ribs, fron tal bos sing and clo ver le af skull; hy-
pop hosp ha ta si a by hypo mi ne ra li za ti on in vol ving
all of the bo nes wit ho ut cla vic les; os te o ge ne sis im-
per fec ta type 2 by hypo mi ne ra li za ti on of the cal-
va ri um, dif fu se and early frac tu res; type 3 by la te
on set bo wing. All of the se dif fe ren ti al di ag no ses
we re exc lu ded du e to the ab sen ce of the abo ve -
men ti o ned ano ma li es. Ho we ver, the ab sen ce of sex
re ver sal was an unex pec ted and ra re fin ding which
furt her comp le xed the fi nal di ag no sis. The re fo re,
it se ems to be worth emp ha si zing that sex re ver sal
le a ding to am bi gu o us ge ni ta li a is not a si ne qu a non
for the di ag no sis of CD. In the de ve lo ping go nad,
SOX9 is known to show dif fe ren ti al ex pres si on af -
ter the pe ri od of SRY ex pres si on. Ex pres si on is ma -
in ta i ned thro ug ho ut tes tis dif fe ren ti a ti on, but is
ex tin gu is hed in the de ve lo ping ovary.17 Alt ho ugh
mu ta ti ons or trans lo ca ti ons in the ge ne SOX9 on
the long arm of chro mo so me 17, re sult in the syn-
dro me of CD, we co uld not per form SOX9 ge ne
analy sis for our ca se. SOX9 is known to play an im-
por tant ro le in chon dro ge ne sis and tes to ge ne sis.
Thre e im por tant do ma ins on it, HMG do ma in, pro-
li ne/glu ta mi ne/se ri ne-rich C-ter mi nal trans crip ti -
on ac ti va ti on do ma in, and di me ri za ti on do ma in,
are ne e ded for its func ti on.18 Sin ce a do mi nant mo -
de of in he ri tan ce for this syndro me is sug ges ted
and most ca ses are spo ra dic, the ava i la bi lity of the
mu ta ti on analy sis wo uld help to con firm the di ag -
no sis; rat her than ad ding much to the ge ne tic co -
un se ling for the con san gi ne o us co up le. Alt ho ugh it
is dif fi cult to gi ve an ac cu ra te re cur ren ce risk in
CD, it is sug ges ted to scre en sub se qu ent preg nan -
ci es with ul tra so und pa ying par ti cu lar at ten ti on to
the ap pe a ran ce of the long bo nes and the si ze of the
tho rax.6

Sin ce CD is a fre qu ently let hal form of ske le -
tal dyspla si a, early di ag no sis has ut most im por tan -

ce in or der to of fer the op ti on of ter mi na ti on to the
ex pec tant pa rents. Ho we ver, the di ag no sis is not
usu ally ma de un til the mid-se cond tri mes ter or la -
ter. The ear li est re por ted di ag no sis was at 14+3 ges-
ta ti o nal we eks sus pec ted in a fe tus with cystic
hygro ma and lo wer limb ano ma li es.14 In the ir re-
port, the aut hors ha ve al so des cri bed anot her ca se
of CD di ag no sed at 20+6 we eks in a fe tus with first-
tri mes ter hygro ma col li ac com pa ni ed by lo wer
limb ano ma li es. Furt her mo re, Mic hel-Ca le mard et
al. des cri bed the first re port af fec ted with CD pre-
sen ting with in cre a sed nuc hal trans lu cency of 5.6
mm thick ness at 13 ges ta ti o nal we eks.19 Ho we ver,
the de fi ni ti ve di ag no sis co uld only be ma de fol lo -
wing ter mi na ti on of preg nancy at the 33rd ges ta ti -
o nal we ek sin ce the fe mo ral length had re ma i ned
nor mal un til 32 we eks of ges ta ti on. Sin ce, the preg-
nancy was al re ady over 14 we eks’ of ges ta ti on
when the pa ti ent app li ed to our pre na tal unit, it
was not pos sib le to per form first-tri mes ter scre e -
ning test. Nuc hal trans lu cency (NT) scre e ning for
chro mo so mal ab nor ma li ti es has be en used suc cess -
fully worl wi de du e to its ef fec ti ve ness and ca pa city
for early di ag no sis sin ce pro po sed by Ni co la i des in
1992.20 In cre a sed NT thick ness is al so as so ci a ted
with nu me ro us fe tal ano ma li es; inc lu ding ske le tal
de fects and ge ne tic syndro mes in chro mo so mally
nor mal fe tu ses.21 The re fo re, NT scre e ning at 11-14
we eks’ ges ta ti on may le ad to early di ag no sis of CD
and early so nog rap hic cri te ri a for CD may be iden-
ti fi ed in the first tri mes ter. We be li e ve that the cle -
ar vi si bi lity of fe mo ra at 13-14 we eks sho uld enab le
the cli ni ci an to ma ke the di ag no sis ear li er es pe ci -
ally when as so ci a ted with in cre a sed NT me a su re -
ment.

As a conc lu si on, CD is a se ve re ske le tal dyspla -
si a which can po ten ti ally be di ag no sed du ring the
first and the early se cond-tri mes ter. On the ot her
hand, sex re ver sal le a ding to am bi gu o us ge ni ta li a is
not a si ne qu a non for the di ag no sis of CD.
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