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reig cephalopolysyndactyly syndrome (GCPS) is a relatively rare di-
sorder affecting limb and craniofacial development which was
firstly described by Greig in 1926.1 Craniofacial malformations usu-

ally consist of macrocephaly, frontal bossing, hypertelorism, down-slanting
palpebral fissures and a broad nasal bridge. Associated skeletal characteris-
tics include craniosynostosis, advanced bone age, syndactyly, broad thumbs
and halluxes and postaxial polydactyly. In the feet there is often duplicati-
on of the hallux combined with syndactyly of toes 1, 2 and 3. In the hands
usually postaxial and less frequently preaxial polysyndactyly can occur.2-5

Other occasional abnormalities are mild mental deficiency, agenesisi of cor-
pus callosum, craniosynostosis, mild degrees of hydrocephaly, advanced bo-
ne age, camptodactyly and pectus excavatum.3 Also inter and intrafamilial
variabilities of the phenotype have been described by several authors.4-9

Greig Cephalopolysyndactyly Syndrome:
A Family Report

AABBSS  TTRRAACCTT    Gre ig cep ha lo polys yndactyly syndro me (GCPS) is an au to so mal do mi nant con di ti on
cha rac te ri zed by dis tinct com bi na ti on of cra ni o fa ci al, hand and fo od mal for ma ti ons. It is ca u sed by
mu ta ti ons of the ge ne GLI3, lo ca ted on 7p13. The cli ni cal fe a tu res con sis tent with GCPS are typi -
cal cra ni o fa ci al fin dings, post or pre a xi al polys yndactyly of the hands and fe et.  In this re port we
des cri be cli ni cal and ra di o lo gi cal fin dings of a Tur kish fa mily in which fi ve mem bers of thre e ge -
ne ra ti ons co uld be exa mi ned. Dysge ne sis of the cor pus cal lo sum is di ag no sed in one of the pa ti ents.
A ra re cli ni cal ma ni fes ta ti on, pec tus ex ca va tum, is al so se en in two of the ca ses.
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ÖÖZZEETT  Gre ig se fa lo po li sin dak ti li sen dro mu (GSPS) oto zo mal do mi nant ka lı tım gös te ren ve be lir gin
kra ni o fa si yal, el ve ayak mal for mas yon la rı ile ka rak te ri ze bir du rum dur. GLI3 ge ni nin 7p13 böl ge -
sin de ki bir mu tas yon dan kay nak la nır. GSPS'nin kli nik özel lik le ri ti pik kra ni o fa si yal bul gu lar, el ve
ayak lar da post ve ya pre ak si yal po li sin dak ti li dir. Biz bu su num da bir Türk ai le sin de üç ne sil den top -
lam beş ai le üye si nin kli nik ve rad yo lo jik özel lik le ri ni sun duk. Has ta lar dan birin de kor pus kal lo -
zum dis ge ne zi si var dı. Na dir kli nik bul gu lar dan pek tus eks ka va tum da iki has ta da gö rül dü.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Gre ig sen dro mu; po li dak ti li; sin dak ti li; pek tus eks ka va tum

TTuurr  kkii  yyee  KKllii  nniikk  llee  rrii  JJ  PPeeddiiaattrr  22001100;;1199((11))::7744--99

Hayrullah ALP, MD,a

Esma ALP, MD,a

Derya ÇİMEN, MD,a

Bülent ORAN, MDc

aDepartment of Pediatrics, 
Selçuk University 
Meram Faculty of Medicine, Konya

Ge liş Ta ri hi/Re ce i ved: 10.06.2008
Ka bul Ta ri hi/Ac cep ted: 12.10.2008

Ya zış ma Ad re si/Cor res pon den ce:
Hayrullah ALP, MD
Selçuk University 
Meram Faculty of Medicine, 
Department of Pediatrics, Konya,
TÜRKİYE/TURKEY
drhayrullahalp@hotmail.com

Cop yright © 2010 by Tür ki ye Kli nik le ri

OLGU SUNUMU   



GREIG CEPHALOPOLYSYNDACTYLY SYNDROME: A FAMILY REPORT Hayrullah ALP et al

Turkiye Klinikleri J Pediatr 2010;19(1) 75

GCPS is an au to so mal do mi nant di sor der ca u -
sed by mu ta ti ons of the ge ne GLI3, a hu man ho-
mo lo gu e of the Dro sop hi la cu bi tus in ter rup tus
ge ne, has in vo ked hap lo in suf fi ci ency as the mu ta -
ti o nal mec ha nism un derl ying the di se a se.10 Ho we -
ver only eight spo ra dic ca ses ha ve be en re por ted
du e to so me of ra re new mu ta ti ons.11-13

In this re port we des cri bed the syndro me in
thre e ge ne ra ti ons of a Tur kish fa mily of which fo -
ur co zens and a grand fat her. We pre sent a brot her
and a sis ter who we re eva lu a ted by the cli nic of
chest sur gery be ca u se of pec tus ex ca va tum. 

CA SE RE PORTS

The two pa ti ents des cri bed in this re port we re re-
fer red to our cli nic for me di cal con sul ta ti on by the
cli nic of chest sur gery. The pa ti ents we re a brot her
and a sis ter born of a con san gu i ne o us pa rent ha ving

mild dis morp hic fe a tu res inc lu ding a pro mi nent fo -
re he ad, bro ad na sal brid ge, down-slan ting pal peb -
ral fis su res, pec tus ex ca va tum, bro ad thumbs and
big to es, ope ra ted poly dactyly and syndactyly (Fi -
gu re 1a, b, c, d, 2a, b). From the ir his tory it was le -
ar ned that they ha ve two co zens and a grand fat her
who ha ve the sa me cli ni cal fe a tu res ex cept pec tus
ex ca va tum (Figure 3).

CA SE 1

On eva lu a ti on ca se 1 was a se ven ye ars old girl. Her
mot her des cri bed her at birth as ha ving mild dys-
morp hic fe a tu res and cra ni osy nos to sis. Du ring the
se cond ye ar of li fe, a mild de ve lop men tal de lay was
no ti ced. She was 25 kg (%50-75th) we ig hed and was
114 cm (%3-10th) tall. Her he ad cir cum fe ren ce was
55.5 cm (> %97th). Se ve ral cli ni cal ano ma li es we re
no ti ced upon physi cal exa mi na ti on inc lu ding hy-
per te lo rism, fron tal bos sing, bro ad na sal brid ge,

FI GU RE 1: Cra ni o fa ci al and hand ano ma li es; pro mi nent fo re he ad, bro ad na sal brid ge, down-slan ting pal peb ral fis su res (a), low set ears (b), bro ad thumbs, ope ra ted syn-
dactyly of fin gers (c,d).
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down-slan ting pal peb ral fis su res, low set ears, pec-
tus ex ca va tum, bro ad thumbs and big-de for ma ted
to es and polys yndactyly. Her hands had bro ad
thumbs and she was ope ra ted two ye ars ago be ca -
u se of the syndactyly of fin gers 3 and 4 bi la te rally.
In the fe et the re are bro ad hal lu ces, bi la te ral syn-
dactyly of to es 2, 3 and 4 and al so she was ope ra ted
on la te ral pre a xi al poly dactyly of two fe et (Fi gu re
4a, b, c). On car di ac exa mi na ti on she had a 12 mm.
ASD. Her in tel li gent qu o ti ent (IQ) was 75 and on
mag ne tic re so nan ce ima ging of the bra in dysge ne -
sis of cor pus cal lo sum was de tec ted (Fi gu re 5a, b).
X-ray exa mi na ti on re ve a led mar kedly ad van ced
bo ne age.

CA SE 2

Ca se 2 was a nine ye ars old boy with the sa me cra -
ni o fa ci al fin dings of his sis ter and his his tory re ve -
a led cra ni osy nos to sis at birth. He was 35 kg
(%75-90th) we ig hed, 139 cm (%75th) tall and he ad
cir cum fe ren ce was 56 cm (%97th). On physi cal ex-
a mi na ti on, he had hyper te lo rism, fron tal bos sing,

bro ad na sal brid ge, down-slan ting pal peb ral fis su -
res, low set ears, pec tus ex ca va tum, bro ad thumbs
and hal lu ces and polys yndactyly of the hands and
fe et. He was ope ra ted on the hands be ca u se of the
syndactyly of fin gers 2, 3 and 4 of the left hand and
the fin gers of 3 and 4 of the right hand. In the fe et
the re are bro ad and de for ma ted hal lu ces, bi la te ral

FIGURE 3: Pedigree of the family.

FIGURE 2: Pectus excavatum (a,b).
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syndactyly of to es 1, 2 and 3 and he was ope ra ted
on me di al pre a xi al poly dactyly of left fo ot two ye -
ars ago (Fi gu re 6a, b). Ra di og raphy sho wed the
dub li ca ti on of hal lu ces and ad van ced bo ne age (Fi -
gu re 7). Car di ac and bra in ima ging we re nor mal.
His IQ was 80.

The cli ni cal fe a tu res of the in di vi du als are
sum ma ri zed in Tab le 1.  

DIS CUS SI ON

The com bi na ti on of cra ni o fa ci al ab nor ma li ti es and
bro ad thumbs and hal lu ces, pre a xi al poly dactyly of
the hands and fe et, va ri ab le syndactyly of fin gers
and to es is known as GCPS. It was firstly des cri bed
by Gre ig in 1926.11 GCPS is an au to so mal do mi nant
di se a se ca u sed by mu ta ti ons of the ge ne GLI3 lo ca -

FIGURE 4: Bilateral syndactyly of toes 2, 3 and 4 (a) and operated preaxial polydactyly of two feet (b,c).

FIGURE 5: Dysgenesis of corpus callosum on magnetic resonance imaging (a,b).

FIGURE 6: Bilateral syndactyly of toes 1, 2 and 3 (a) and operated preaxial polydactyly of left foot (b).

a
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ted on 7p13.14 Ho we ver at le ast two furt her di sor -
ders are ca u sed by po int mu ta ti ons or trun ca ting
mu ta ti ons of GLI3; poly dactyly Type 1 and Pol lis -
ter-Hall syndro me.15,16 But cli ni cal ap pe ran ce of
the se syndro mes are dif fe rent from each ot her. Al -
so cra ni osy nos to sis is tho ught to be de ter mi ned by

mu ta ti ons in a ge ne on 7p.17 Mo re o ver, age ne sis of
the cor pus cal lo sum is fo und to be as so ci a ted with
the ge ne ZFHX1B lo ca ted at 2q22.18

Cra ni o fa ci al ab nor ma li ti es usu ally con sist of
fron tal bos sing, hyper te lo rism, down-slan ting pal peb -
ral fis su res, bro ad na sal brid ge and high fo re he ad.
Usu ally cra ni osy nos to sis is ob ser ved in the ca ses at
birth. In GCPS, pos ta xi al poly dactyly is com mon in
the hands whi le pre a xi al poly dactyly pre mi na tes in
the fe et. Thumbs are usu ally bro ad and a miss ha pen
dis tal pha lanx can be oc cu red. Only in one ca se a 
comp la te bi la te rally dub li ca ti on of the thumbs was re-
por ted.19 Al so in the hand bony fu si on was re por ted.20

Ot her di gi tal mal for ma ti ons inc lu de camp to dactyl,
cli no dactyly, brach ydactyly and ra di al de vi a ti on of di -
gits.21 In the fe et with the dub li ca ti on of the hal lux
pre a xi al poly dactyly, bro ad hal lu ces with bro ad na ils
are com mon. Se pa ra tely dub li ca ti on of the fifth to e
and bro a de ning are usu al. Usu ally, GCPS pa ti ents ha -
ve ad van ced bo ne age on ra di og raphs.19

FIGURE 7: Bilateral dublication of halluces.

Case 1 Case 2 Cozen 1 Cozen 2 Grandfather

Age/sex head 7/F 9/M 8/F 9/M 89/M

Macrocephaly + (55.5) + (56) + (55.8) + (56.2) + (58 cm)

Prominent forehead + + + + +

Hypertelorism + + + + +

Broad nasal bridge + + + + +

Down-slanting palpebral fissures + + + + + 

Low set ears + + + - -

Hand

Syndactyly + (3, 4) + (2, 3, 4) left + (2, 3, 4) + (2, 3) + (2, 3, 4)

bilateral, (3, 4) right bilateral bilateral bilateral

operated operated perated

Broad thumbs + + + + +

Polydactyly - - + (right) + (right) -

Foot

Syndactyly + (2, 3, 4) + (1, 2, 3) + (1, 2, 3) + (2, 3, 4) + (2, 3, 4) 

bilateral bilateral bilateral bilateral bilateral

Broad halluces + + + + +

Polydactyly +  (bilateral) + (left) + (right) + (right) + (left)

(operated) (operated)

Other clinical features

Mental deficiency - - - - -

Malformed thorax (pectus excavatum) + + - - -

Cardiac anomalies (ASD, i.e) + - - - -

Corpus callosum agenesis + (dysgenesis) - - - -

GCPS: Greig cephalopolysyndactyly syndrome.

TABLE 1: Clinical features in our GCPS patients.
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Men tal re tar da ti on is an un com mon cli ni cal
fin ding.22 Ho we ver mild deg re es of hydro cep haly,
me ga len cep haly, aqu e duct ste no sis, dysge ne sis or
age ne sis of cor pus cal lo sum can be se en on bra in
ima ging.22-24 In so me pa ti ents EEG ano ma li es ha ve
be en ob ser ved and se i zu res can be oc cur red.8 Ot -
her unu su al cli ni cal fin dings of GCPS inc lu des; car-
di ac fin dings such as ASD, sup ra val vu lar aor tic
ste no sis and si nus no de di se a se, umb li cal her ni a,
me ta bo lic ano ma li es, cryptorc hism, de la yed pu-
berty, hir su tism and mo de ra te psycho mo tor re tar -
da ti on.8,25

The cli ni cal fin dings in our pa ti ents are com pa -
tib le with the di ag no sis of GCPS. The most in te res -
ting ob ser va ti ons in our ca ses are the pre sen ce of
pec tus ex ca va tum and dysge ne sis of cor pus cal lo sum
which are the ra re fin dings of GCPS. The as so ci a ti -
on of the se cli ni cal fe a tu res has not be en re por ted
yet in the li te ra tu re. The re may be a re la ti on bet we -
en the ge ne GLI3 and ZFHX1B in spi te of lo ca ting
on dif fe rent chro mo so mes. We ne ed mo re new stu -
di es to pro ve this es ti ma ti on. Ot her wi se pre na tal di-
ag no sis of GCPS with ge ne tic analy sis or pre na tal
ul tra so nog raphy is pos sib le es pe ci ally if the re is a
his tory of the di se a se in fa mily mem bers.
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