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arpenter syndrome or acrocephalopolysyndactyly type II was first
described by Carpenter in 1901, but it was not firmly established as
an entity until Temtamy’s report in 1966.1 It is a rare autosomal re-

cessive disorder.1,2 The cardinal features of this syndrome are acrocephaly
with variable synostosis of the sagittal, lambdoid, and coronal sutures; pe-
culiar facies; brachydactyly of hands with syndactyly; preaxial polidactyly
and syndactyly of the feet; congenital heart defects; growth retardation;
mental retardation; hypogenitalism and obesity.1-5 Besides common clinical
manifestations, cerebral malformations, oral and dental abnormalities, co-
xa valga, genu valgum, hydronephrosis, precocious puberty and hearing loss
may be seen.1-12 Variable rare abnormalities may also accompany the major
clinical findings.1 However, to the best of our knowledge, situs inversus to-
talis has not been demonstrated previously in Carpenter syndrome. We re-
port a case of Carpenter syndrome associated with situs inversus totalis.

The Association of Carpenter
Syndrome and Situs Inversus Totalis:

First Case Report

AABBSS  TTRRAACCTT  Car pen ter syndro me (ac ro cep ha lo polys yndactyly type II) is a ra re au to so mal re ces si -
ve di sor der that clas si cally con sists of ac ro cep haly, fa ci al dysmorp hism, men tal re tar da ti on, con ge -
ni tal he art di se a se and hypo ge ni ta lism. To the best of our know led ge, si tus in ver sus to ta lis has not
be en de mons tra ted pre vi o usly in Car pen ter syndro me. We re port he re a 6- day- old boy with many
ab nor ma li ti es di ag no sed cli ni cally and al so ha ving si tus in ver sus to ta lis. As far as we know, this is
the first Car pen ter syndro me ca se as so ci a ted with si tus in ver sus to ta lis in the li te ra tu re.

KKeeyy  WWoorrddss::  Situs inversus; craniosynostoses; mental retardation; 
craniofacial abnormalities; syndactyly

ÖÖZZEETT  Car pen ter sen dro mu (ak ro se fa lo po li sin dak ti li tip II) kla sik ola rak ak ro se fa li, fa si al dis mor -
fizm, ze ka ge ri li ği, do ğum sal kalp has ta lı ğı ve hi po ge ni ta lizm den olu şan na dir bir oto zo mal re se sif
has ta lık tır. Bil di ği miz ka da rıy la, Car pen ter sen dro mun da da ha on ce si tus in ver su su to ta lis ta nım -
lan ma mış tır. Bu ra da kli nik ola rak ta nı ko yu lan pek çok ano ma li si olan ve ay nı za man da si tus in ve-
rus to ta li si olan 6 gün lük bir er kek be be ği su nu yo ruz. Bil di ği miz ka da rıy la, bu li te ra tür de si tus
in ver sus to ta lis ile bir lik te gö rü len ilk Car pen ter sen dro mu ol gu su dur.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Situs inversus; kranyosinostoz; mental retardasyon; 
kafa yüz anormallikleri; sindaktili
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CASE REPORT
A six-day-old boy was re fer red to our cli nic for
eva lu a ti on of skull and fa ce ab nor ma li ti es. He was
born at term, fol lo wing an une vent ful preg nancy
and de li very in a spe ci al hos pi tal. The pa rents were
he althy first-deg re e co u sins and ha d one he althy
girl. On his physi cal exa mi na ti on, the body we ight
was 4000 g (75-90%), length was 53 cm (75-90%),
and he ad cir cum fe ren ce was 36 cm (50-75%). An-
te ri or fon ta nel was 0.5x0.5 cm, pos te ri or fon ta nel
was clo sed. He had ac ro cep haly and a pe cu li ar fa -
ce cha rac te ri zed by fron tal bos sing (Figure 1). Ac -
ral abnor ma liti es con sis ted of cli no dactyly of the
fifth fin gers, membra no us syndactyly of di gits 3
and 4 on the hands, syndactyly of di gits 1 and 2
on the fe et, and pre a xi al po li dactyly of the big to -
es bi la te rally (Figure 2, 3). Ot her abnor ma liti es
inc lu ded wi dely spa ced nipp les and bi la te ral cryp-
torc hi dism. On car di ac aus cul ta ti on of the baby,
the he art so unds we re best he ard at the right in ter-
s ter nal bor der. Exa mi na ti on of the eyes we re nor-
mal. Stan dard bi oc he mi cal and he ma to lo gi cal
pa ra me ters we re nor mal. A lymphocy te cul tu re
was a nor mal ma le kar yoty pe (46, XY). On ab do -
mi nal ul tra so und, li ver was in the left up per qu ad -
rant and sple en was in right up per qu ad rant.
Dex tro car di a was de tec ted on the chest ra di og raph
and baby gram (Figure 4). The re we re no car di ac
ab nor ma li ti es ex cept mir ror-ima ge dex tro car di a
on the Dopp ler ec ho car di og raphy. The re we re no
bra in ab nor ma li ti es de tec ted on the mag ne tic re so-
nan ce ima ging. Skull ro ent ge nograms and a thre e-
di men si o nal com pu te ri zed to mog rap hic (3 DCT)
scan of the he ad re ve a led me to pic an te ri or and pos-
te ri or sa git tal synos to sis (Figure 5).

DISCUSSION
Sin ce Car pen ter syndro me was first des cri bed in
1901, va ri ab le cli ni cal fe a tu res ha ve be en de fi ned
(OMIM 201000). The cli ni cal fin dings of the syn-
dro me show gre at va ri a ti ons among pa ti ents. The -
re is no spe ci al test to con firm the di ag no sis. In 15
in de pen dent fa mi li es with Car pen ter syndro me,
Jen kins et al.2 iden ti fi ed five dif fe rent mu ta ti ons
(four trun ca ting and one mis sen se) in the RAB23
ge ne (OMIM 606144). However the RAB23 ge ne

mu ta ti ons co uld not be en per for med in our pa ti -
ent. The di ag no sis was ba sed on physi cal exa mi na -
ti on. Cra ni o fa ci al ab nor ma li ti es are the car di nal
fe a tu res of Car pen ter syndro me. It may inc lu de ac -
ro cep haly; brach ycep haly with va ri ab le synos to sis
of co ro nal, sa git tal, and lamb do id su tu res; low set
and mal for med ears; flat na sal brid ge; pal peb ral fis-

FIGURE 1: Acrocephaly and a peculiar face characterized by frontal bossing.

FIGURE 2: Membranous syndactyly of digits 3 and 4, clinodactyly of the fifth
finger on the left hand.

FIGURE 3: Preaxial polidactyly of the big toe.
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su res; hypop las tic man dib le or ma xil la; and highly
arc hed pa la te.1-5,7,12 The cra ni o fa ci al ab nor ma li ti es
may chan ge de pen ding on the ti ming of early clo-

su re of cra ni al su tu res. Our pa ti ent had fron tal bos -
sing and ac ro cep haly. The re was sa git tal synos to sis
in cra ni al to mog rap hic scan. 

Ot her car di nal fe a tu res of Car pen ter syndro -
me are limb ab nor ma li ti es. They may inc lu de
brach ydactyly of hands with cli no dactyly, syn-
dactyly; pre a xi al poly dactyly of the fe et with par-
ti al syndactyly; short or mis sing midd le pha lan ges
of fin gers and to es.1-5,7,8 Our pa ti ent had cli no -
dactyly of the fifth fin gers, mem bra no us syn-
dactyly of di gits 3 and 4 on the hands, and
syndactyly of di gits 1 and 2 on the fe et, pre a xi al
poly dactyly of the big to es bi la te rally.

In ad di ti on, so me in di vi du als with Car pen ter
syndro me may ha ve con ge ni tal he art de fects, ab-
do mi nal her ni a, un des cen ded tes tes, hypo ge ni ta -
lism, hydro nep hro sis, and obe sity.1-8 In our pa ti ent,
the re we re no car di ac ab nor ma li ti es ex cept for dex-
tro car di a de tec ted with ec ho car di og raphy. He had
bi la te ral cryptorc hi dism.

Ot her ra re ab nor mal fe a tu res that can be se en
in Car pen ter syndro me inc lu de ce reb ral mal for ma -
ti ons (such as ce reb ral and ce re bel lar at rophy, ab-
sen ce of cor pus cal lo sum); sen so ri ne u ral he a ring
loss; eye fin dings (such as cor ne al opa city, op tic at-
rophy); mo uth and te eth ab nor ma li ti es (such as
pro lon ged re ten ti on of pri mary te eth, hypo -
don ti a,ma locc lu si on); and short sta tu re.1-4,6,7,9-11 In
our pa ti ent, au di tory bra ins tem res pon se (ABR) test,
exa mi na ti on of eyes and bra in mag ne tic re so nan ce
ima ging scan we re nor mal. Va ri ab le de lay can be se -
en in in tel lec tu al per for man ce, IQs can ran ge bet -
we en 52-104. Men tal re tar da ti on is not an in va ri ab le
fe a tu re of Car pen ter syndro me, and the ro le of early
sur gery on the cal va ri um and its ef fect on men tal de-
ve lop ment sho uld not be ove res ti ma ted.1,4,8,10-12

To da te, a lot of va ri ab le ab nor ma li ti es ha ve
be en de fi ned in Car pen ter syndro me (OMIM
201000). However, to the best of our know led ge,
si tus in ver sus to ta lis has not be en de mons tra ted
pre vi o usly in Car pen ter syndro me. Si tus in ver tus
to ta lis was con fir med by ra di og raphy, ec ho car di -
og raphy and ul tra so nog raphy in our pa ti ent. This is
the first Car pen ter syndro me ca se as so ci a ted with
si tus in ver tus to ta lis in the li te ra tu re.

FIGURE 4: Dextrocardia on the chest radiograph and babygram.

FIGURE 5: Anterior and posterior sagittal and metopic synostosis on the 3-
dimensional computerized tomographic (3 DCT) scan of the head.
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