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A series of tables is presented as a diagnostic aid for the clinician when he confronts a
patient who has a cleft lip and/or palate, together with associated anomalies. The tables
provide a rapid way of sorting through the recognized syndromes with orofacial clefting in
search of a possible overall diagnosis. Today, 154 such syndromes are recognized. This is
more than twice as many as were known in 1971. Undoubtedly, many new syndromes
with orofacial clefting will be delineated in the future.

Isolated cleft lip and cleft palate are com-
mon malformations. Their epidemiologic, ge-
netic, and pathogenetic characteristics have
been reviewed elsewhere (Burdi et al., 1972;
Drillien et al., 1970; Fraser, 1970, 1971; Gor-
lin et al., 1971a, 1976; Woolf, 1971). The
purpose of this paper is to present a series of
tables that can be used as a diagnostic aid
when the clinician is confronted with a pa-
tient who has a cleft and other associated
anomalies. The tables provide a rapid way of
sorting through the recognized syndromes
with orofacial clefting in search of a possible
overall diagnosis. Given the diagnosis, the
tables can also be used to find the frequency
of clefting in the syndrome, other features of
the syndrome, and pertinent references.

Frequency of Syndromes with Clefting

In 1970, it was noted that less than three
per cent of all cases of clefting were associated
with syndromes (Fraser, 1970), although the
basis for this estimate was not given. In 1971,
Gorlin et al. reviewed 72 syndromes in which
clefting occurred. In 1976, we discussed ap-
proximately 117 syndromes with orofacial
clefting (excluding lateral and oblique facial
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clefts and mandibular clefts) (Gorlin et al.,
1976). The current paper tabulates 154 such
conditions. Thus, syndrome delineation is a
dynamic, ongoing process that results in rapid
expansion of our knowledge. Today we are
aware of more than twice as many syndromes
with orofacial clefting as we were in 1971.

Use of Syndromes Tables

A summary of syndromes with cleft lip and
cleft palate (Tables 2-7) is provided in Table
1. The total number of syndromes listed is
176. Lateral, oblique, and mandibular clefts
have not been included nor has an attempt
been made to include syndromes with congen-
ital palatopharyngeal incompetence. Several
conditions appear more than once in Tables
2 through 7. For example, the Stickler syn-
drome may include cleft palate (Table
3—Syndromes with Cleft Palate) or the Ro-
bin complex (Table 4—Syndromes with the
Robin Complex). There are 22 such instances
of duplication in Tables 2 through 7. These
are subtracted from the total number of syn-
dromes. Thus, we are left with 154 syndromes
with clefting. However, this is an underesti-
mate since some syndromes listed are etiolog-
ically heterogeneous. For instance, the Larsen
syndrome has autosomal recessive etiology in
some families and autosomal dominant inher-
itance in others. Nevertheless, in the total
number of syndromes with clefting (154), the
Larsen syndrome is counted only once. If we
counted the conditions known to be etiologi-
cally heterogeneous more than once, the total
number of syndromes would be somewhat
increased.
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Table 1 also lists the syndrome breakdown
by etiology. There are a total of 79 monogenic
syndromes. There are approximately as many
autosomal recessive syndromes (39) as there
are autosomal dominant ones (35). The in-
heritance patterns of several monogenic syn-
dromes are uncertain at the present time as,
for example, in autosomal dominant vs X-
linked dominant transmission. In such in-
stances, only one mode of inheritance identi-
fies the syndrome for inclusion in Table 1,
although both possibilities are listed under
“Etiology” in the tables of specific syndromes
(Tables 2-7). There are few X-linked syn-
dromes (5) or environmentally-induced syn-
dromes (6), but there are many chromosomal
syndromes (29).

Many syndromes of unknown genesis ap-
pear in Tables 2 through 7 with a total of 40
such syndromes appearing in the summary in
Table 1. Obviously, many more syndromes of
unknown genesis occur than appear in the
tables. In order to be included in the tables as
a syndrome of unknown genesis, associated
anomalies either had to occur with some reg-
ularity or had to be especially distinctive in
combination.

Table 2 presents syndromes with cleft lip

TABLE 1. Summary of syndromes with cleft lip and
palate.

category number
Syndromes with cleft lip-palate 28
Syndromes with cleft palate 77
Syndromes with the Robin complex 18
Chromosomal syndromes with clefts 29
Median cleft lip 7
Associations with clefting 17
Total number of syndromes listed in tables 183
Syndromes appearing in more than one —22
table _
Total number of syndromes 154
Syndrome breakdown by etiology
Etiology Number

Monogenic 79
Autosomal dominant (35)
Autosomal recessive (39)
X-linked (5)
Environmentally-induced 6
Chromosomal 29
Unknown genesis 40
Total 154
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and cleft palate. As an isolated defect, cleft lip
with or without cleft palate is etiologically
distinct from cleft palate (Fogh-Andersen,
1942). This distinction breaks down in some
malformation syndromes. For example, in the
autosomal dominant van der Woude syn-
drome in which clefts occur together with lip
pits, an affected individual may have cleft lip,
cleft lip and cleft palate, or cleft palate. The
van der Woude syndrome is found in Table
2. Any syndrome in which a cleft palate is
expressed without cleft lip ever occurring, as
in the Larsen syndrome, is found in Table 3.
Syndromes with cleft palate are much more
common (77) than syndromes with cleft lip-
palate (28).

Table 4 presents syndromes with the Robin
complex (cleft lip, micrognathia, and glossop-
tosis). Once thought to constitute a specific
syndrome, the Robin complex is now known
to be nonspecific, occurring sui generis or as a
component part of various syndromes (Cohen,
1976).

Table 5 presents chromosomal syndromes
associated with cleft lip and cleft palate. The
overwhelming majority of chromosomal syn-
dromes show an increase in clefting. Other
common abnormalities found in many chro-
mosomal syndromes are psychomotor and
mental retardation, growth deficiency, micro-
cephaly, malformed ears, congenital heart de-
fects, ocular hypertelorism, micrognathia, and
cryptorchidism (Lewandowski and Yunis,
1975).

Syndromes with median cleft lip are pre-
sented in Table 6. There are three major types
of median cleft lip. The form with the worst
prognosis is premaxillary agenesis which is
almost always associated with alobar holopro-
sencephaly, amentia, seizures, apnea, and a
very early demise. A second type of median
cleft lip results from persistence of the infra-
nasal furrow which frequently accompanies a
more generalized median facial dysrhaphia
with ocular hypertelorism, widely spaced nos-
trils, and lack of elevation of the nasal tip. A
third type, a pseudomedian cleft, occurs when
the insertion of the maxillary labial frenum
pulls up the middle part of the upper lip, as
in oral-facial-digital syndrome I.

Table 7 lists the known associations of var-
ious abnormalities with cleft lip and cleft
palate. An association may be defined as the
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occurrence of two or more anomalies in the
same patient on a nonrandom basis. The
etiology and the phenotypic spectrum of
anomalies are not well-defined and need fur-
ther delineation.

references

Non-Specificity of Clefting

Shprintzen et al., 1978
Walden et al., 1971

Hall et al., 1977

The syndromes presented in Tables 2
through 7 require several general comments.
First, syndromes are composed of a number
of malformations, each of which is individ-
ually nonspecific. Each malformation may
occur as an isolated abnormality; each may
also occur as a component part of various
syndromes. Because malformations occur
with different frequencies in different syn-
dromes, they are facultative rather than oblig-
atory, that is, they may or may not be present
in a particular instance of a syndrome in
which they are said to occur. For example,
although congenital heart defects are com-
mon in the Meckel syndrome, in some in-
stances, the heart is normal.

Pathognomonic anomalies for various mal-
o formation syndromes are either nonexistent
or very rare. Since individual malformations
are both nonspecific and facultative, the di-
agnosis of a syndrome is made from the overall
pattern of abnormalities. The more anomalies
there are in a syndrome, the easier the con-
dition is to diagnose because, even if some of
the features are not expressed, the overall
pattern is still discernible. Conversely, the
fewer abnormalities there are in a syndrome,
the more difficult the condition is to diagnose
if some of its features are not expressed. In
general, diagnosis of any syndrome in which
some of its features are not expressed is more
of a problem in a sporadic occurrence than in
a familial instance.

Tables 2 through 7 should be interpreted
in accordance with the preceding discussion.
Thus, some of the phenotypic characteristics
listed under “distinct features” may not be
present in some cases. Furthermore, many
low-frequency anomalies that occur in various
syndromes are not listed, although they may
be found in the references for each condition.
Finally, some syndromes are incompletely de-
lineated at the present time. In these in-
stances, new findings will undoubtedly come
to light in the future.

etiology
? Sporadic. Only one case

known.
Most cases sporadic; four fa-

milial instances
? Sporadic

palate

cleft

relative frequency of cleft palate in
syndrome

Submucous
common

1/1

striking features

and/or palate, other abnormalities, death from respiratory
Short broad ribs, marked underossification of all bones
except skull base and clavicles, disproportionately small
trunk and large head, ocular hypertelorism, flipper-like
limbs, polysyndactyly of hands, three blob-shaped toes on
each foot, persistent left superior vena cava, hypoplastic
kidneys, hypoplastic respiratory tract, bicornaute uterus,
absent olfactory tract

Hypotonia, poor fine motor coordination, specific learning
disability, ventricular septal defect, long face, flat malar
region, synophrys, large nose, retruded mandible, overbite

distress
Short humeri and femora, long radii and tibiae

syndrome
Short rib-polydactyly syndrome,

Type 111
Shprintzen syndrome

TABLE 3—Continued
Walden syndrome




Population Definition of a Syndrome

It is sometimes asked if an occasionally
observed abnormality is part of a syndrome
or not. How frequently does cleft palate, for
example, have to occur in a syndrome to be
considered a feature of that syndrome? Since
the pathogenesis of many syndromes is ob-
scure, there is no direct way of knowing.
However, by using a population definition of
a syndrome, it can be determined indirectly.
If a given abnormality occurs with greater
frequency in the syndrome population than it
does as an isolated abnormality in the general
population, it should be considered part of
the syndrome. This principle commits us to
statements such as “orofacial clefting is part
of the Down syndrome” because clefting oc-
curs three times more commonly than it does
as an isolated defect in the general population.
However, orofacial clefting is an extremely
uncommon feature of the Down syndrome.

The frequency of clefting in various syn-
dromes is not expressed as a percentage in the
tables because ascertainment biases inherent
in case reports in the literature tend to make
percentage estimates inaccurate and mislead-
ing. Generally, in all tables, frequency of cleft-
ing is listed as “common,” “uncommon,” or
“rare.” “Common” should be interpreted to
mean that the frequency of clefting is at least
30 per cent or higher. Most frequencies listed
as “common” are considerably higher (except
in Table 5). When only a few instances of a
syndrome have been reported, a number may
be given in the frequency column. For exam-
ple, 2/5 means that clefting occurred in two
of the five reported cases. Since there are so
few cases known, it is not yet possible to
ascertain how common clefting will be in the
syndrome.

Syndrome Delineation

To date, many anomalies reported in asso-
ciation with cleft lip and cleft palate are not
recognized as constituting syndromes of
known genesis. In epidemiologic studies of
clefting to date, the frequency with which one
or more malformations accompany clefts var-
ies from eight to 50 per cent (Gorlin et al.,
1976). Undoubtedly, many new syndromes of
known genesis will be delineated from this
group in the future. Thus, the estimate of less
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than three per cent of all cases of clefting
being associated with “syndromes” (Fraser,
1970) is too low in our opinion.

The significance of syndrome delineation
cannot be overestimated. In a large study of
newborn infants with multiple anomalies of
all kinds (malformation syndromes), only 40
per cent had known, recognized entities (Mar-
den et al., 1964). The other 60 per cent rep-
resented provisionally-unique-pattern syn-
dromes that needed to be further delineated.
As an unknown syndrome becomes deline-
ated, its phenotypic spectrum, its natural his-
tory, and its inheritance pattern or risk of
recurrence become known, allowing for better
patient care and family counseling. If the
phenotypic spectrum is known, the clinician
can search for suspected defects that may not
be immediately apparent but which may pro-
duce clinical problems at a later time, such as
a hemivertebra in the Goldenhar syndrome.
If a certain complication can occur in a given
disorder, such as a Wilms tumor in the Beck-
with-Wiedemann syndrome, the clinician is
forewarned to monitor the patient with intra-
venous pyelograms. Finally, if the recurrence
risk is known, the parents can be counseled
properly about future pregnancies. This is
especially important if the risk is high and the
disorder is severely handicapping or disfigur-
ing, has mental deficiency as one component,
or has a dramatically shortened life span. For
example, cleft palate or the Robin complex is
a common feature of the Stickler syndrome,
an autosomal dominant disorder with a 50
per cent recurrence risk when one parent is
affected. In this condition, retinal detachment
is thought to occur in 20 per cent of reported
cases and blindness in 15 per cent (Herrmann
et al.,, 1975). Genetic counseling is of great
importance because the risk of development
of serious ocular problems is high. This rela-
tively common condition also illustrates the
importance of syndrome delineation because
the entity was unknown and unrecognized
before 1965, although surely it existed before
that time. Thus, the overall treatment pro-
gram gains rationality if a syndrome is delin-
eated. In contrast, with a provisionally-
unique-pattern syndrome, the treatment pro-
gram and overall management frequently
leave something to be desired.



Cleft Palate Journal, October 1978, Vol. 15 No. 4

318

o8ed 1xou uo panuruod,
panut

GL61 “YuaIneT] pue seuny

GL61 “[e 12 UUBWLIdE]
‘0L6] ‘1eSue] pue
108ueidg ‘g/61 ‘UssNI[OL]
¢GL61 ‘Yiwg pue uosue
0L6T “Te 12 U110

GL61 ‘ZndO

LL61 ‘ue[uoq

CL6T T 12 Jy[epm

“eG/6] ‘YIWS PUE UOSUBRE]

¥L6] ‘UuuewLDl] pue 1aSue]

$L6] ‘UBWISSOID) PUE I2I0IG

1261 “T& 140D

1 SWOSOWOoIYO
Jo wure Suof 3y Jo JuAwSas
[e3sIp 2y} 10j AWOSLL],

juBuIwop ~NEOmOu5<

jueuIwIop [ewosoiny

juBUIWOD [ewosoIny ¢

QAISSIORI PINUI[-X

uﬂNﬂmEOﬂv [ewosoiny

QATSSII21 [BUIOSOINY ¢
QAISS2I21 [BUIOSOINY
QAISSIOII [BUIOSOINY

snoouagoralay A[festsojons

ad4) 9A1s59001 [RWIOSOINY

soouR)sul [erjrurey
M3y ‘orpeaods sased SO

uowwod Jsed] stsordossofs
{UOWIWOD ISOW PU0dIIS
arered 390 ‘uowrwiod
150w e1y1euSoIdTIA

uowwod efed
1Jo[° Pare[Oos! ‘uowwoy)

uowrwod arefed

1Jo[9 P21-[OSI ‘UOWWIOdU ()
umouy| SISEd M3J 00, ¢
uowwoy)

uowrwxoduy

(/1) xordwod

uqoy (g/¢) avered 310
uowwod Jered

}J3[0 PSIB[OSI ‘UOWIWIOdU[)
uowrwoy)

uouwrwoy)

uowwodun Jefed
1J2[0 PAIE[OSI ‘UoWWOou )

j00jqn[o ‘eise[dsAp Je[nqeiade

‘stuadoorur )oer) AIeulin Jo SuolewLIOj[eW ‘sisauade
[euax “1095op 1reay [ertusSuod ‘sajddiu paseds Ajopim
€1SOU0 MOLIBU O3U 1I0YS ‘SIed PIULIOJ[BW J3S-MO[ ‘Isou
payeaq ‘9oey papjulim ‘eruonadAy quuiy ‘eruorod4y [erxy

soniewIOUqe

19410 ‘sauoq Suof Jo uone[ngniraAo ‘erserdsAp
eeskydids pprur ‘aseastp jurol aanessuafop yrum syutofl
yusurword ‘oorjprur Jeyy ‘quawyOeIIp [eunar ‘erdodpy

yuowryoeap [eunal ‘erdofw
“qunn pue yosu Sula[oaur aInjels Woys Aeuonodiodsiq
IWSOUE ‘SISOISOUAS [eIawInyoIpey

snueaounba sadifey
109§ap [e1das [eLie “eard BudA J0L12dNS O] JUISISID

sanewLIoOuUqe I9Yy)0
snoLea ‘s)oerered ‘Sunsem spsnw 2a1ssarSord ‘eruolokpy

Aouadiyynsut oneanued ‘arnjiej YImois
‘eryreuSomniw ‘eisejdodAy [elusp ‘eurazoad ‘urys uiyy,

$109Jop J3YI0 “Ied J1sAD ‘quiny)
SJNIY-YNY “300JqNn[d ‘s3IN30BIIUOD 9INjels 1oYg

sanifeuLIOuUqE
110 ‘s109)9p des qui Jouisod ‘Apeydosorory

sauIfeULIOUqE J9YI0 300J Jo Ayurrojop snea ‘Surjdunp
[eiqnaid ‘seiqn pue sinwaj Jo SUIMOQ ‘5109Jop [BIGaLISA
speroy) ‘seyndess onsejdod4y ‘wsuiopiradAy ‘aoej e

$300§9p 1910 ‘wisnueSiS ‘erwaoiSodAy
[ereuodu ‘A[eSawoaosia ‘ofeooreydwo ‘ersso[Sordej

by1 Awosty,
hwsax\p«\ﬁ'm. Jowosowolyy)

QWIOIPUAS JIPPUS

e11uaSuoo
eise[dsAp [easdydideojApuodg

suwoIpuAs
SISOISOUAS [eIoWINyoIpey

QWIOIPUAS BARD
U JoLIadns 19y JUISISIDG

(renuaSuoo
a1943s) Aydonisp o1uoIoA

suwroIpu4s uejuo(g

wisyyIremp Q_SQO.:WNmQ

QwioIpuAs
Je[nqipueuwolisod01qalay)

swoipu4s orpwodurer)

JwoIpuAs
UUBWIPII M -Y Mg
sautospudg muasouopy

20U243[24

A5ojor12

uoypuos
usm w1 xa7qwoo urqoy fo doumbayf

saumoaf Furyrugs

uoypuo?

KO~&EOO uIqoy syl yum pajerdosse suonipuo) ‘¢ JI4dV.L



319

Cohen, sYNDROMES

3L61 ‘wasnyioy

8L61 “Te
19 ZNUM3D) 7161 ,:omnazom

LLBT “Te 33 JiosHe N

GL6T “e ¥ puseq

GL6T “Ie 12 1eyoey

q6/61 ‘YNwg pue uosuery

¢L61 “Te 19 sauof

umouyun asned ‘oipeiodg

sqis pajoajje
Jo 3ouessut suo ‘Orperodg

umowun asned ‘Orperodg

umouyun vsned ‘Oipeiodg

AoueuSoxd
Suump suorpeylow ],

AoueuSoad

Suump uroiuepAydusydig

AoueuSaad
Suwmp wstjoyoo[e suoyy)

umouy sased MIJ 007, ¢

umouy sased M3J 00T, ¢

UMOUY SISBI M3IJ 00T, ¢
uourwooun sisojdossofs

‘uowrwrod arejed
3PP pue e1yIeuSosN

Pa4lJasqo osfe Ouﬂ—NQ
pue dif o ‘uowrwooupy

paaIasqo ose arefed
pue dij o ‘uowrwiooup)

uowrwosu)

Wy

wnyeuwred snyad ‘Ajioepourpp
Yim 198uy xoput Jo redreserswr L1ossa00e [esoreqig

SONN[EULIOUqE [2I9]9%S ‘199) 2y}

Jo Ajhroepexay [erxeisod ‘Ayruniojop sn[ea yam soonjrey
proIq ‘1aSuy xapul WoYs ‘quiny) peolq ‘elpwAydreiq
JIPWIOZIYI }I3U 1I0Ys ‘SUIqqam }oau pliw ‘yinow

[[ews ‘5242 195-9pIm ‘sIed [eULIOUqE ‘PEAYRI0] arenbg

$109J3p JISY30 ‘Se[Nqy pue SINWSJ JUIsqe
10 poys ‘wnnyryd Suof ‘saSenues tefe onseidodiy
Yam asou p1oys ‘saunssy [eiqadied Sunuesdn

5109J9p Joy10

‘Y199 JB[NS2uI ‘SI[EWIOUE DRIPILD ‘XI[Y P3p[0j1a10
UM s1e9 pareol Aroussod 19s-mof ‘snyjueords
‘smo1qaks padeys-A ‘siopaosip yosads ‘Aousmyep [eIuaN

SSI[EUWIOU. JIYI0 ‘UOLIEpPIRIaI Jojowoyohsd
pue yimois ‘sooej fensnun ‘eisejdodAy reu pue uSiq

SoNIEWLIOU|E 19410 ‘Sar{eWOouE
1utof ‘5109J0p ey [erusasuod ‘samssy [eiqadied moireu
“Areydaoooru ‘Aousioysp [erusw ‘Aousionep ymoin)

QWIOIPUAS BIdWE-UIqOY

QuwIoIpuAds
Jedreserowr £1ossadoe-uiqoy

QWIOIPUAS JjOSIIRI

woIpuAs satoej
[ensnun-sisauaSsAp [eroway

h»ﬁ\a&\sﬁﬂ §1 ~WN§G|ES§¥=\N

SWIOIPUAS SUOIPBYIWILL) [19,]

swoIpu4s utojuepAy [e1v]

woIpuAs [0Yod[e [e19]
o <

i\ I b o B [ e #

L

panunuo)—ry JIdV.L



Cleft Palate Journal, October 1978, Vol. 15 No. 4

320

(98ed 1xau uo panunuoo)

$L6T “e 10 ZoyoURg

.61 ‘Zoyoueg pue siunx

G161 ‘lysekeqo3] pue swoJoyeN

LLBT “[E 32 SLIEH

SL6T “Ie 19 [P5oA

9L61 “Te 39 UOSISYIOW

8L61 “Te 19 ‘Aysaysorreg

1L61 “[e 32 ouepag

6161 ‘uadwoy uep

1L61 “Te 32 ouepag

GL6T “Te 33 IPIP(Y

$L61 ‘Tog puE EISI[E]

$L61 ‘UYSOH] PUE POOMION

i+

+

+

++

++

i+

i+

i+

+

i+

i+

i+

H

i+

i+

i+

$90) pue s1a8ulj peolq ‘snwiSeisiu
‘snwisiqen)s ‘saanssy [eiqadred Sunuejsumop ‘Suissoq [eiuoy ‘eruojodAy ‘Aousroyep [RIUSIN

uonouny [euas padnpai ‘smorny sejuefd daop ‘Ajf10epordures ‘AjLr10epuds
onssiy yos ‘s1oSuy Surddepoao ‘so0) 1eas8 pue squnyy paoe[d Apewixord “pou oys
‘eryreuSoorw ‘9sou [[ews ‘sIed pawaojjeu ‘erureyiydootw ‘saanssy reiqadied moureu ‘smoiq
-242 poypue ‘90 papunol jey ‘Areydeooiur ‘uonepaelal Jojowoydhsd ‘Aoustoyep yimoin

adAjouayd paresurap A219[dwodur ‘aqof Sun| jussqe ‘enisy [euiSea
03091 “e1sone [eue ‘sniea sod ‘ergreuSororur ‘sies pawLIoj[ew 135-MOf ‘wisLIopPIIRdAY Je[noQ

unys xe| A[eaneax ‘siutol a[qisuanxarad4y ‘sSey unys [eue ‘eiqe] yusutwold ‘sies paddno
siduns “erdodw ‘dn snoqng yum asou yusurwoxd ‘Ajeydsodyoelq ‘pesysioj usuIwONg

satjewoue
29[S ‘sIed 12s-mMO[ pauuiojjeur ‘onSuo) 9Sre| ‘asou [[ews ‘wisLoPMRdAY Je[noo ‘sainssy
[e1qadied [ews ‘[pueluoj Jouue 9pIm ‘Irey Azznj ‘AOUSIOYOp [EIUSW IYSIOM YIIIq MO

ad£youayd poreaurpp Apiejdwoour ‘satfewiout S[qeLIBA I9YI0 ‘SISOISOUASOIULI))

‘Aejop
[eruswidoaadp ‘arnyess oys ‘snaeaournba sodifey ‘eiseidsAp dij ¢095ep wresy [eruaSuod
“osu 1I0ys ‘eryleuSordluw {sIed pIuLIojfew 19s-mof ‘98re| ‘spjoJ oyruedids (Areydasosdrjy

Aouarorjop
YImous ‘Aoudidyep [erusw ‘elYIeuSOION pliw ‘s1ed 19s-mof ‘snuwsiqens ‘sanssy [eiqadyed
Sunuesumop ‘wisto[2112dAY 1e[moo 90ey punou ‘Areydeocoriur ‘Aouejur Suump A1 aji-1e)

SaI[BWIOUE [BIJ[3S ‘smoq[d
9y} JE UOISUAIX? Jo uone | ‘Oduwip [eides ‘5109Jop OrIpIed ‘9sou padeidsip ‘eryreusSoro
-l ‘o8puq [eseu ey ‘sied pajutod Aprotadns ‘wsuopiadAy re[noo ‘Aousoyep [eIusy

wnuoes 2y 1e Surdunp ‘serpedsod

-Ay “wisip1yo101dAI1o ‘5109§9p Meay [enuasuod ‘eryreuSororw ‘Yinow paurmyumop ‘wrnnyd
yoys ‘opdunp renouneard ‘saanssy eiqadiped Sunuepsumop ‘eeqeld jusutword ‘wstioal
-1od4y renoo ‘peay [rews ‘eruojodAy ‘sainzids ‘uoneprelal tojowoyodsd pue yimois a1anag
. astwap

Apes yuonbay “9AtIy) 03 ainprej ‘wisip1yo101dAIo ‘solfewioue [BUSI ‘S109J9p 1By [e3UIFU0D
‘snueaournbs sadifer ‘eruray [esiiqun 1o 9peoofeydwo ‘eryreusSosorwr ‘93pLq [eseu moj
‘S[LIISOU Pa1I2ARIUE ‘950U 110ys ‘saunssyy [eiqadied Sunuesdn ‘sres 19s-mo[ ‘peaya10j pariolsiq

109J2p 1redy [e1udduod Yosu 11oys ‘yinour a8.re|
‘sp[oy orqauestda ‘wistiope11adAy Jenoo ‘peayaioj ysiy ‘Suissoq feruody ‘Areydaodyoeiqorory

snwAy} 1UIsqe Jo painjoaul
309§9p Meay [enuaSuod ‘s1oSuly parade) Suof ‘eryreuSorotw ‘sres jusurword ‘osou payeag

+d1

+bo1

+do1

+b‘—dg

+dg

+b1

$29UA2[24

pnan

#+PYq

20j04
.

7y
wlf22

saunyoaf Furyiugs

w24Godivy

(1 1ed) sorpewoure [erered pue sP9[O YIM SIWOIPUAS [ewosowory) ¢ A IIV.L



321

Cohen, sYNDROMES

(o8ed 1xou uo panunuod)
(%61<) uowwod = + +
uowrwIooUN = 4
poyesurpap Aje1aidwoout st awiopuAs aouls umouun Aousnbayy sanre[as nq paytodor =+
arer = F
91ep 01 paiodal 10U 10 1UIsqE = —

* %

10q 10 SOWOIPUAS [EUIOSOWOIYD UOUIUWIOD JSOUI JO SIWOIPUAS [EUWOSOWOIYD UMOUY-[[2M I0W = 290fpjog
¢1 swosowoyd jo wire Suof 9y jo red [ewrxoxd ay3 10§ Awostn fenred = +bgr
Ju2WSds FUWOSOUWOIYD JO SWIOSOWOIYD JO UOLII[IP 10 AWOSLI) = 19)19] JO ‘Ou SUIMO[[0] =*+
wure Suof =b
uwre yoys =d
*OU JUWIOSOWIOIYD = gg YSnoxyl | "SON ,
@y

8961

“Ie 12 sunafo ‘g6 “nfze] pue sung

cL61

Jnlze] pue aung ‘g9l ‘Ayonoiny ap

6961 ‘ynws

SL6T “T¢ 1 [eP[N ‘ZL6T “Te 9 MoYg

1L61 “T2 ¥ IPQI0

$L61 ‘stunx pue IJeqoosy

6961 ‘YiwIg

G/6] ‘YuaIner| pue selny

+H

$109§9p
Weay [enusfuod ‘spoym [enSip paseasour ‘srouy Suuadey ‘yinow padeys-dreo ‘xijpynue
+ + yusunwoud ‘sa49 19s-daap ‘eisejdodAy s0ejprw ‘Aoustoyap [eIusw ‘Afeydadosotwt ‘ainyess Hoyg —bgi

erqdiowsAp [eroej
ynm Areydosuasordofoy 03 saanyesj axi[-towin I, wioyy adKjouayd a[qetLrea poau 3ioys ‘ergieus
+ + -o1otw ‘wistiopradAy renoo ‘stsoad ‘spioy onyiuedrds ‘9ALIyy 03 duinjrej ‘AOUBIOYSP [RIUSIN —dgi

astuep Aprea
‘s309j9p ey [enuafuod ‘s1afuy Suiddepaao ‘AyoruoiadAy ‘Aoustoysp [erusw ‘Aousrdyep
+ + YImoI8 “B11euS0IdIW ‘S189 PIULIOJ[EW J35-MO ‘1919WEIP [eIU0LIq motreu ‘Indid00 Juautwolg +81

wisipryo101d 4o ‘eryreuSorotur ‘s1ed PIULIOJ[EW IO 135-MO] 95pLIq
+ + — [eseu ey ‘erupeyiydosoiu ‘Areydasomiwn ‘saanzies ‘9ALIYl 03 dunjiej ‘AOUSIOYIP [EIUS]N +by1

5109J9p tav: [enuaduod ‘wsipiyoo1dLio ‘seipedsod4y ‘snue 2yelo)
-radun ‘squny) dnsejdodAy ‘eryreuSorotur ‘sres PIULIOJ[EW ‘BWOISE[QOUNIAI ‘BWO]O[0d SLII
+ - “erupeyiydoniu ‘Aousioyap [erusw ‘Areydasouosin ‘Areydeoussordojoy reqor ‘Areydasoriy —bg1

2WOqO[0d
+ - sur ‘erwreyiydosotur ‘saseasd uetwis ‘A[A10€Poul[o ‘sIed 395-MO[ ‘UOlIEpIE)Al J0JOWOYIAS] a+bet

solfewoue [e11Ua5
¢5109J9p B9y [enuaduod ‘AjA10epAfod ‘s103jap deds ‘ewoiSueway Jefjaqe[s ‘sies pawojjeuw
“eu10qo[0o st ‘ (erwpeyiydosotw ‘asou yey ‘wistopiodAy repnoo Surpnpour) erydiowsAp [eroej
++ ++ 210495 ‘asTwIOp A[Ies ‘Aouaidyap [erusw 219A9s ‘soposida owude ‘sanziss ‘Areydeoussordojo +¢1

satfewioue [e31uas ‘s109§op
Weay [enuaSuoo “oojqnpd ‘eiseldsAp Jejnqejsde ‘suoneuojjew joes) Areuun ‘sisouaSe
reuas ‘stuadomiw ‘sopddiu paoeds APpIm 1s3y0 MOUBU YOU JIOYS ‘SIBI JOS-MO[ PIULIO)
++ - -[ew ‘eryreuSoniw ‘asou paxeaq I8ue[ 20ej papjuLIm ‘eruouddAy quuyy ‘eruoiodAy [erxy +b11

panunuo)—a¢ qIdV.L



Cleft Palate Journal, October 1978, Vol. 15 No. 4

322

9L61 “Te 39 urpon

9L61 “Te 30 urpon

9L61 “Te 12 UIpIon

£L6T T 3@ 021D

ZLBT “Te 32 Byng

GG ‘020)) pue Yapezseyousq

9L61 “Te ¥ urpon

1£61 ‘usyo)) pue usyop

- ¥

++

i+

sol[ewoue [e31uas
‘5109J9p 1LY [BIUISUOD J00JqN[O ‘SISBIID URIWIS ‘SIASUY YMNOj pue paiyl Y3 jo A[A1oep
-uAs ‘e1yreuSosorw ‘s1es 13s-mo[ snojewoue ‘wsLoPIdAY Jemoo pliw ‘Sewoqojod proIoyd
pue sut ‘erwpeypydoniu ‘AnswwiAse ‘eruolodAy ‘Aousyop [eiusw ‘AOUSYIP YIMOID

eSea enuad ‘snfea snuqno
‘s1s0)souds Jeupnorpel ‘wsipiyor01d4Aio ‘s91s91 [rewss ‘stuadosotwr ‘wstyreuSosd renqpuews
‘wsnuopoIne) ‘uns }oou Jotrdlsod juepunpar Yosu uoys ‘spjoj orqruedsids ‘wstroppradAy
1e[noo ‘saunssy erqaded Sunuersdn ‘eruorodLy ‘Adustoyop [erusw 21943s ‘Areydadorotur pliy

1ou payudwSid spdnpnu ‘spreu onsejdodAy ‘sorfe
-WIOUE [BUAI ‘B)IOE 3Y) JO UONEIdIeod ‘Aouejul Suump rwepaydwiA| ressyduad ‘sredreserow
ynoy uoys ‘snSfea snuqnd ‘erreuSoniu ‘sied jusurword Quipney tousnsod mo| §odu
paqqom ‘sopddru paseds-A[opim ‘sisealq pue euiSea [uLjuUl ‘SISOUISE UBLIBAO ‘3IN)EIS LOYS

s1a8uy Yy Jo AjA10epoutd ‘s301 pary) pue puodds
Jo Ajh1epuds anssny yyos ‘9Spuiq [eseu ey ‘spjoy orqiuedids ‘eruolodAy ‘Aousioyep [eIUSN

. SII[EUIOUR [€19[YS PUE ‘AIeulinoliuag
‘oepaed ‘e[misy [euieao1dar ‘eisane [eue ‘sid io sfey renoumnesrd ‘wsuopladAy temoo
‘saunssty Jerqadied Sunue[sumop ‘proioyd pue sul JO PWOGUIO[0D ‘UOIEPILIal JOJOWOYIAS]

wsip1yo01d41o ‘uonyesosip diy ‘s109Jep 1eay ferruasuod ‘squinyl
oyu-1a8uyy ‘s1a8uyy 1opuars Suo] ‘snwisiqens ‘sud pue sSe) Jenoumesad ‘sies pawniojjew
19s-mo] a8re] ‘erpeuSosnrw ‘wnniyd Suof ‘asou payeaq Suof ‘Anoww4se [enejoruRId ‘Ale
-ydeconrur ‘arnyenosnw padopaspiopun ‘eruojodAy ‘Aousdiyep [erusul ‘ASUSIdYIpP YIMOID)

sai[ewoue
[e39[a3s ‘sisouals ouo[Ad ‘eruroy reumsur ‘wsipryotord4Ao ‘serpedsodLy ‘eryreuSomniu ‘sjeued
A10)1pnE [RUIAIXD I51E] ‘s1ed 19s-mo] Judutwold )00l [eseu peoiq ‘saanssy [eiqadred Sunues
-umop ‘Apeydsoorotr ‘Aousodiep Yimoid ‘eruorrodAy ‘Aousiolyep [elusw pue 1010WOYdAS

AOUDIDIIP [EIUAW ‘DINJEIS LIOYS
‘AnpqixagiadAy ‘eruojodAy ‘s1095op 1reay [erusafuoo ‘sdoof Jeun paseasoul ‘saseald URIWIS
‘Ajhroepourpd ‘AjA1oepAyoriq ‘asessip [eiuopouad ‘UOISN[OOO[EW ‘SII[EWOUE (100} Joulw
‘uonnuap pake@p yoou Jouaisod uo unys asoo] ‘onfuoy Suipnnoid ‘sres psuLojfew [fews
‘sproj o1yauedtda ‘syods ppayysnag ‘saanssty [eaqadred Sunueysdn ‘aoejprui yepy ‘Areydosiyoerg

Aprogduy,

AXXXX

0X

—bgz

+bzz

+a¢

—brg

+12

$29U243f24

vpnan aopod
P PP

9y
wx 21

saunoaf Furyis

w2460ty

ponunuo)—qG JI1dV.L



323

0L6T “Te 19 90e[[epm QAISSI03I [BUIOSOINY

Cohen, syYNDROMES

PL61 T 19 Ioistied JUBUIWOP [2WOS0INY ¢
(Anatssaxdxo osjqeLrea
A[padyew yim jueUTWIOp
[EWOsOINE ‘9AISSI0AI [EWOSOINE
‘QUIOIPUAS [93D9JA] ‘suoneLIdqe
[ewosoworyd 1ay30 ‘ad4rjokrey
-dgy ‘owoipuds ¢ AwosLi)

ssaxd ut ‘[yoy pue usayoD) snosua§o1aay AfesrSojonyg

9L61 “Te 10 urpon QAISSIODI [BUIOSOINY

orewr 9y}

9L61 “[e P WIHOD Ul [eY)9] YUBUIWOP PayUI[-X

$L6] “Te 10 1oSueidg 91ep 0 dipelods sased [y

snoauagoralay A[[est3o[ond
Ajqeqoad ‘saduelsur rerjrurey

areped yop pue
dif 39ddn jo yojou [e1Iu3d ‘5309)9p ey [enuafuod ‘sfun|
uowrwioy) onsejdod4y ‘snreydeoospAy ‘9Seos qu pauriojep ‘squui| 110Yyg

. Ajhrepourp

‘A[A1oepordures ‘syurof reunorpel je uonexnqns

‘snSea snyqno ‘1ySray [eoey Jamof Jusurword ‘siosoul

[e1ua0 Juasqe 4[reuaguoo ‘vrered 3yopd snoonwiqns pue dif
1addn jo yolou feryuso ‘du [eseu peoiq ‘snusiqerss ‘soanssy
eaqadred Sunuesumop ‘wsuopradAy 12[noo 1Moo

é Joudyue ‘9ousurwiord [eruody ‘saInzias ‘AousIdyap [RIUIN

astwiop [ereuosu ‘eaude
‘s9Inz19s ‘eNUIWE ‘safii[euriouqe Jay3o ‘Aeydeouasordojoy
uourwoy) ‘wsuopiodLy Jefnoo ‘esou yep ‘dif o urIpS]y

soon[rey jo Ajk1epuksijod
uowrwio)) esoreiq ‘AjL1epAjod fenuew ‘onfuoy paqory

Akyoepourp ‘Ajh1oepuds

‘AjhroepAyoeiq ‘sarrewout Y1003 ‘Y13l pasodienr

‘onSuol pyiq ‘orered Yoo A[essre| ‘emusy spdnnuw

uouwrwio)) ‘erqiu ‘soSe[nueo Jefe onsejdod4y ‘wmioyiues eidosig

ssansip Atoresidsax wouy yresp ‘sanijeuriouqe

19y30 ‘arered Jo/pue dif oo ‘sal[ewoue [elIuaS ‘sorjewIOUE

orIpIed ‘Uswiopqe juridqniold ‘seiqn) 1I0Ys ‘399) pue spuey

uowrwoy) Jo AA1ep4iod ferxersod pue [erxesrd ‘xesoyy moireu Loyg

seneULIOUqE
19130 ‘S[LIISOU JO sewoqojod Jo Surydiou ‘dn [eseu
9Y1 JO UOTIBADJ[D JO 30| ‘S[LIISOU JIS-IPIM ‘WINI[NOO0 WNpIjiq

QWIoIpUAS B[R

QWIOIPUAS A\

sisouafe Aref[ixewal

II dwoipu4s [ensip-jeoej-rein

1 SwoIpu4s [ensip-[eroe)-[ei0

_owoIpuAs 1smafejy

9L61 “Te 19 ur109 maj -“orpetods sased ISOA! uowwodu wniue1d JouRiue ‘yead s mopim ‘wistiopiredAy renoQ eise[dsAp [eseuojuol]
uoripu0s
$99U213[24 4500112 wz gy 1212 uvipaw saungoaf Suryiys suor1puor
Jo dousnbauf saryvpas

dij yop uerpawr yim suonipuo) 9 FIIV.L



324

TABLE 7. Association of clefts with other abnormalities

Cleft Palate Journal, October 1978, Vol. 15 No. 4

type of cleft assoctation comment references
Cleft lip or cleft palate Thoracopagus twins Gorlin et al., 1971a
or both

Cleft palate Oral duplication

Cleft lip or cleft palate
or both

Anencephaly
Cleft palate

Congenital oral teratoma

Cleft lip or cleft palate
or both

Nasal glioma or meningoencephalocele

Cleft lip or cleft palate
or both

Congenital neuroblastoma

Cleft lip or cleft palate
or both or Robin
complex tetralogy of Fallot, tricuspid stenosis,
coarctation of the aorta, biventricular

aorta, cor triloculare, dextrocardia)

Cleft lip or cleft palate
or both

Forearm bone aplasia

Congenital cardiovascular defects (ASD,
VSD, PDA, pulmonary valvular atresia,

Cleft lip-cleft palate

Cleft lip-cleft palate
Cleft lip-cleft palate

Cleft lip-cleft palate

Cleft palate
Cleft palate

Cleft palate

Sacral agenesis

Cleft larynx
Laryngeal web

Lateral proboscis

Persistent buccopharyngeal membrane
Aniridia

Ap]as-ia of trochlea

Gorlin et al., 1971a

Gorlin et al., 1971a

Cleft palate probably secondary
to teratoma

Gorlin et al., 1971a

Cleft palate probably secondary
to glioma or
meningoencephalocele

Gorlin et al., 1971a

Other associated anomalies
frequent

Gorlin et al., 1971a
Shah et al, 1970;

Gorlin et al., 1976

Other associated anomalies
frequent

Gorlin et al., 1971a

Gorlin et al., 1971a

Gorlin et al., 1971a
Gorlin et al., 1971a

Usually occurs with absent
nostril on ipsilateral side

Gorlin et al., 1971a

Gorlin et al., 1971a
Gorlin et al., 1971a

Gorlin et al., 1971a

A major task in clinical genetics is to delin-
eate the unknown-genesis syndromes as rap-
idly as possible. Any clinician may be the first
to see and identify a patient with a new
malformation syndrome in which orofacial
clefting is a feature. As we pointed out earlier,
more than half of all malformation syndromes
are not recognized as known entities at the
present time. The discovery of a new malfor-
mation syndrome is equivalent to discovering
a new disease. Careful evaluation of the over-
all pattern of abnormalities (including minor
as well as major anomalies) is required. Pho-
tographic documentation of the clinical and
radiologic findings is essential, especially
when subtle phenotypic features defy verbal
description. A thorough study of various rel-
atives and an extended pedigree are necessary.

Ideally, the findings of such syndromes
should always be published. In practice, fa-
milial instances or two or more sporadic in-
stances of a new syndrome are usually pub-
lished. Provisionally-unique-pattern  syn-
dromes are commonly filed away and not
published since their significance is uncertain.
However, the publication of a distinctive pro-
visionally-unique-pattern syndrome is like an
advertisement with a red flag; it reaches a
large audience and allows a few clinicians to
react by publishing similar cases. When this
happens, the syndrome delineation process is
underway.

Pathogenesis of Clefting

Finally, we should be careful not to confuse
the process of syndrome delineation with our



understanding or lack of understanding of a
syndrome’s pathogenesis, even at the higher
stages of delineation. For example, in a syn-
drome of known genesis such as the recessively
inherited Meckel syndrome, we know nothing
about how the homozygous state of the
Meckel gene produces such diverse features as
encephalocele, polydactyly, polycystic kid-
neys, and orofacial clefting. Clearly, since so
much etiologic heterogenerty is known to occur in
human syndromes with orofacial clefting, we
should expect some pathogenetic heterogeneity in
the production of clefts as well. A great deal
about the pathogenesis of orofacial clefting
remains to be learned.

Since this manuscript went to press, Cen-
tervold (1978) has called my attention to some
new chromosomal syndromes with orofacial
clefting. Cleft palate has been observed in the
5-g-syndrome and cleft lip-palate in the 1-q-
syndrome.

Acknowledgment: 1 am extremely grateful to
Ms. Diane McDannald for her help with this
project.
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