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Mcedian clefts of the Tower Tip and mandible are rare.
In the literature so far, about 62 cases have been de-
scribed. Inaddition, three more patients are presented
here. These cases show a broad variation in the severity of
this deformity, ranging from a simple notch in the ver-
milion to a complete cleftof the lip involving the tongue,
the chin, the mandible, the supporting structures ot the
median of the neck, and the manubrium sterni.

Several hypotheses concerning the pathogenesis of me-
dian clefts of the lip and mandible have been proposed.
Most authors consider it to be a failure of fusion of the first
pair of branchial arches or failure of mesodermal penc-
tration into the midline.

From our embrvologic point of view, however, instead
of paired branchial arches, onlv one first branchial arch
develops during the carly embryvonic period (=17 mm
crown-rump length). Widhin this first branchial arch, two
mandibular processes grow out, separated by a groove in
the median. These mandibular processes do not fuse but
merge during the late embrvonic period (=17 mm o =60
mm crown-rump length) . In the same developmental pe-
riod. there is formation of the lip and the alveolar process
and the anlage and outgrowth of one membrane bone
center incach mandibular process, resulting in the for-
mation of the mandible with its svmphysis.

As aconsequence ol the preceding, we propose the
following subdivision of the median clefts of the lip
and/or mandible: Hypoplasia of the mandibular pro-
cesses during the carlv embrvonic period will Tead o the
severest cleft of the mandible extending into the neck.
During the late embrvonic period. the less severe median
clefis will develop. Disturbances of the outgrowth of bone
centers of the mandible, resulting in nonformation of its
svmphvsis, cause clefting of the mandible with involve-
. Defects in the merging
process produce just a notch of 111(' vermilion or a higher
cleft of the Tower lip with or without involvement ol the

ment of all related soft tissues

alveolar process of the mandible.

In conclusion., the varieny of the clefts in the median of
the Tower lip and or mandible as well as the Tow rate of
incidence can be explained by the embrvologic hvpothesis

g
proposcd heree (Plast. Reconstr. Swrg. 97: 315, 1996.)

Median clefting deformities of the Tower Tip
and/or mandible are rare congenital anoma-
lies. The first reportwas by (€ ouronnd. In 1966,
Monroc? conducted a comprehensive review of
the literature and listed a total of 26 cases. Fu-
iino etal.’ produced an update in 1970 in which

they described a total of 35 subjects. The last

overview emanated from Rey et al.tin 1982, At
this moment, a total of about 62 cases are avail-
able in the literature. In our clinic, 2 more
patients with this clefting deformity have been
scen in the Tast 10 vears. We descr ibe here the
features of our patients and of one more patient
of Dr. Denyvs Montandon.

Overall, there is a broad variation i the se-
verity of this failure, ranging from a simple
notch in the vermilion” to a (complete) cleft of
the lip involving both the tongue and the man-
dible," " the chin,"™ = and supporting struc-
tures of the median of the neck and the ma-
nubrium sterni.?t

Several hypotheses concerning the pathogen-
esis of this clefting deformity have been pro-
posed in the literature. Most authors consider it
to be a failure of fusion of the first pair of
branchial arches =020 G g failure of me-
sodermal penetration into the midline, S s
i.c. merging.”! Others suggest external factors
such as position in utero. !

External factors, as indicated in the last the-
orv, can casily be excluded because ol the fact
that the localization of the cle fting deformity of
the mandible concerns the median in all cases
described. In contrast, fusion and merging of
swellings are normal developmental processes
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during embrvoge 11(‘\!\ 12 According o Smils—

van 1’1(><)1|( ctal® and Verme ij-Keers et al., >
the fusion process can be subdivided into three
phases: (1) outgrowth ol swellings (mesoder-
mal cores (()\u((l by an (])ll]l(lllll]]) (2) ap-
position and adhesion of these swellings with
imterposition ol a double-layered e ])1111( lial
plate, and (3) disappearance ol that plate by
programmed cell death (apoptosis) resulting in
fusion of the mesodermal cores of the swellings.

Examples of this fusion process concern the
formation of the  primary and  secondary
palates.

During outgrowth of the  first pair of
branchial arches, however, such an cpithelial
plate has never been observed in the median.
Thercefore, it has been stated that instead of the
first branchial arches,”™ " there is only one arch
with two mandibular processes (swellings) sep-
arated by a groove in the median.* " This
groove continues in the occipital direction in
the body of the future tongue, also a derivative
of the mandibular processes, and will disappecar

I ¥ AR IR 2.2
)) Merging.

[t is generally accepted that disturbance of

the fusion process causes common clefting de-
formities such as complete clefts of the lip and
alveolar process ol the upper jaw and those of
the soft and hard palates.” Other clefts of the
upper jaw, like Tessier’s cleft numbers 4 and 5.7
and clelts of the mandible, however, are rare,
and thercfore, it is most likely that additional

morphogenetic processes, such as formation of

the lip and alveolar process and the differenti-
aton ol the mesoderm into bone centers and
musculature, play a key role in these clefting
deformities. !

Inview of the preceding, all cases available in
the Titerature and those l)u-\'('nl('(l here with
clefting deformities of the lower jaw have been
(\Allml((l concerning the imvolvement of the
lip, tongue, floor ol the mouth, alveolar pro-
cess, and basis of the mandible, chin, hyvoid, and
median of the neck up to the sternal corpus. On
the basis of these clinical and embrvologic data,
a new hypothesis and subdivision concerning
median clefts of the lip and mandible will be
proposed. Possible associated anomalies are
congenital heart deformities,” 17222 cleft pal-
ate, ERENENVAR facial anomalies (such as submen-
tal ¢ |)1(l(1mm(l cysts,'"* hemifacial microso-
mia,” Pierre Robin anomaly,” cve and ear
deformities™ 102225 " hand anomalies® ! (such
as syndactyly, brachydactyly, and polydactyly),
foot deformities!'016 (such as club foot and ec-

PEASTIC AND RECONSTRUCTIVE SURGERY, February 1996

G, 1.
vermilion of the Tower lip. This deformity mimicks lower lip
pits. (The photograph is printed with special permission of Dr. Mon

Case 1. Belore operation; a simple notch in the

landon.)

trodactyly), and chromosomal aberrations.”!
None of these anomalies is specific. Some of
these associated anomalies are seen in our pa-
tuents as well.

CASE REPORTS

The mildest form of cleft lower lip presents
with a hardly noticeable dimple in the lower lip.

Case 1

I'his patient presented to Dr. Denvs Montandon, of Ge-
neva, several vears ago. This case represents the least severe
form ol cleft lower lip. Only a small notch in the vermilion
ol the lower lipis seen (Fig. 1) The alveolar process and the
basis of the mandible were intact: there was no hypodontia.
This deformity mimicked lower lip pits.

Betore and during operation, however, no ¢vsts or sinusces
were found. The deformitywas treated with a Z-plasty (Fig. 2).

More severe forms of clefts in the lower lip
present with ankyloglossia and an extension of
the cleft through the mandible.

FiG. 2. Case 1

After operation: a Z-plasty has been per-
tormed. (The photograph is printed with special permission of Dr.
Montandon.)
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3. Case 2. One week old, in frontal view. Complete

Fic.
cleft of the Tower lip and mandible with ankvloglossia.

Case 2

B.K., a female patient, was born on March 30, 1983, after
a normal gestation of 37.5 weeks. She weighed 3200 gm and
was a lirst-born child. The pregnancy had been uneventful.
The mother had known exposure neither to medication noi
to radiation. There was no family history of congenital anom-
alies. The patient was admitted to Sophia Childrens 1 Tospital
on April 19, T983.

On admission. the child demonstrated a complete cleft ol
the Tower Tipowith an ankvloglossiaz the tethered tongue was
attached to the vermilion border of the cleft lip (Figs. 3 and
1). The alveolr process and the basis of the mandible also
showed a complete cleft. The contour of the upper face and
head was normal, aswere the structures of the neck, including
the hvoid and sternum. Furthermore, physical examination
revealed severe cardiac anomalies, as an univentricular heart,
tricuspidalis atresia, a double-outlet right venwricle, and
coarctatio aortae. An ccho of the skull and brain showed
agenesis of the corpus callosum. There were no anomalies
scen in the abdomen or extremities. N-ravs of the skull are,
unfortunately, not available. Examination of the chromo-
somes showed a normal female F6XNX karvorvpe. Despite
carefully controlled medical treatment, including an opera-
tion for the coarctatio aortac, the child failed to thrive and
died of heart failure on Mav 30, 1983, No plastic surgical
operations were performed on her.

The severest cleft that we have seen inour
patients includes the lower lip, the mandible,
the chin, and a contracture of the neck.

MEDIAN CLEFT OF THE LOWER LIP AND MANDIBLE

‘N
gt

Fic.. 4. Case 2. Detail of the deformity. The tongue is not
cleft but attached to the lip and mandible.

Case 3

ABo o girl was born on Julv 17, 19920 after o normal
gestation of 10 weeks. She weighed 3080 gmand was a first-
born child; the pregnancy had been uneventful. The mother
used labetalol (an antihvpertensive drug) . 300 mg/dav, from
long before to somewhat atter her pregnancy. No teratogenic
ctiects of this diug are known. ™" There was no known expo-
sure 1o radiation during pregnancy, and there was no family
history of congenital anomalies. The girl was admitted to the
Sophia Childrens Hospital on July 31, 1992

On admission. the child demonstrated a complete cleft of
the Tower lip, chin, and alveolar process and basis of the
mandible. Furthermore, she had an ankyloglossia, i.c., a teth-
cred tongue, attached to the vermilion border of the Tower
lip. anda contracture of the neck (Figs. Sand 6). The contour
of the upper face and head was normal. The hvoid and
sternum were intact. There were no anomalies found in the
thorax. the abdomen. or the extremities. Radiographic in-
vestigation confirmed agenesis of the svimphysis mandibulae.
Fsophageal-stomach passage was normal. as was an ccho ol
the skull. Examination of the chromosomes showed anormal
IGXX karvotvpe. The child was operated on on October 5.
1992 (Figs. 7 10 9).

I'he contracture of the neck was released by excision ol a
fibrinous chord and a Z-plasiv. The ankvloglossiaswas cor-
rected: the tongue was released, and the “bilid™ part was
closed. The two ends ol the mandible were approximated
with absorbable sutures in order o facilitate closure of the
skin. Further operations will be necessary in the future. We
are planning to close the mandibular gap when the child is
about 10 vears old. in order to preserve growth of the man-
dible and teeth. However, inaregular check in our outpatient
clinic, we found that both edges of the cleft mandible were
crossing. so we are forced to perform an ostcosynthesis of the

mandible in the near future.

DISCUSSION

Clinical Data

All patients described here and in the liter-
ature showed defects in the median of the lower
lip. In addition, other derivatives off the first
branchial arch, such as the alveolar process and
basis of the mandible, chin, and tongue, can be
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FiG. 5. Case 3. One week after birth, in frontal view. Com-
plete cleftof the lower lip. chin, and mandible, ankvloglossia,
and chord with contracture of the neck. The triangular zone
leftof the chord in the neck is caused by irritation from saliva.
It disappceared spontancously.

imvolved i these median clefts, as seen in two
ol our subjects. Only three patients mentioned
in the literature showed the most severe cleft,
including the tongue and the floor of the
mouth and extending in the median of the neck
up to the sternum. In addition, the hyoid and
the manubrium sterni can be agenetic.”'™

Lombryologic Data

[tis generally accepted that disturbances tak-
ing place carly during embryvogenesis cause
more severe congenital malformations  than
those taking place during later developmental
stages. This statement, however, does not apply
to all the clefting deformities in the median of
the mandible, as will be stipulated herealter.

In bricf, the development of the head and
neck arca can be subdivided into an carly (=17
mm crown-rump length) and late (=17 1o =60
mm crown-rump length) embryonic period.”
During the carly period, i.e., the first 7 weeks of
development, just rostral of the buccopharyn-

Fic.. 6. Case 30 In lateral view. The chord with contracture
of the neck is clearly visible.

i, 7. Case 3. Preoperative view with outlining ol the

contracture of the neck.

geal membrane and bilateral ol the outllow
tract ol the heart, both the mandibular pro-
cesses forming the first branchial arch are vis-
ible in 8 to 10 somite human cmbryvos. They are
separated from cach other by a shallow groove
in the median, i.c., the intermandibular groove,
situated i front of the outlow tract of the heart
(Fig. 10). Therefore, the basis of the interman-
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Fic.. 8. Case 3. Perioperative view after excision of the neck
chord and release of the tongue.

FiG. 9. Case 3. Final result after the operation.

dibular groove coincides with the cranial partof
the future sternum and thoracic wall.
Subscquently, these processes grow out in
rostral and cranial directions and move away
from the heart without fusion in the median.
The remaining otherwise  paired branchial,
pharvngeal arches exhibit neither a groove nor
a fusion process in the median of the neck.
Bilaterally, they show their cctodermal grooves,

FiG. 10. Murine embryo in the carly embryonic period,

oblique view. Arrow points at the intermandibular groove
between both mandibular processes, localized rostrally of the
heart (7).

arow out in a caudal dircction, and fuse with
cach other and with the retrobranchial ridge.

During this outgrowth of the mandibular pro-
cesses, including the intermandibular groove,
the floor of the stomodeum has been formed
with the anlage of the body of the tongue. This
anlage is indicated by three swellings: rostrally,
paired lateral swellings separated by the inter-
mandibular groove, and occipitally, the un-
paired tubercle, ic.. the tuberculum impar,
wedged in between the lateral swellings.” After
rupture of the buccopharyngeal membrane in
human embryos of 2.5-mm crown-rump length
(about 23 somites), by apoptosis. the stomo-
deum communicates with the pharynx.” The
floor of the pharynx consists of the other
branchial arches separated from cach other by
transverse grooves. They form the root of the
tongue.”™ In the median of the pharynx, a
aroove or fusion of these arches has never been
observed.

Within the mesodermal compartment of the
mandibular processes, Meckel's cartilage will
develop at the end of the carly embryonic pe-
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riod. The Tate embryonic period (i.c., (rom 7

weeks up to the end of the first rimester of

pregnancy) is characterized by merging of the
mandibular processes (i.c. squeezing out of the
mtermandibular  groove), formation ol the
lower lip and alveolar process of the mandible,
and development (17 mm crown-rump length)
and outgrowth of one membrane bone center
i cach mandibular process in substitution for
Mececkel's cartilage. In other words, Meckel's car-
tilage doces not convert into the definitive man-
dible.”™ Fach bone center develops centrally in
the core ol the mandibular process and grows
out in a rostral as well as occipital direction,
enclosing both Meckel's cartilage and the infe-
rior alveolar nerve. Simultancously, differenti-
ation of the musculature of the mandibular pro-
cesses takes place. The svmphysis mandibulae
has been formed in embrvos ol about 25-mm
crown-rump length and will ossify during the
first vear postnatally.”

Conclusions, Hypothesis, and Subdivision

From the normal embrvologic ])1‘0('('\\'(‘\ de-

scribed above., itis most likelv that hvpoplasia of

the mandibular processes duri g the carly em-
bryonic period causes the most severe cle fting
defor mity of the mandible, with a bifid tongue
and/or Allk)logl()ssi;l, and extension of the cleft
mto the cranial hall of the thoracic body wall.
Agenesis of the cranial bone centers of the ster-
num and lack ol ossification of the corpus of the
hyoid result during the Tate developmental pe-
riod. Disturbances of the outgrowth of both
bone centers of the definitive mandible, result-
me in nonformation ol its symphysis, cause
(l( [ting of the mandible during the Tate embry-
onic period. And as a consequence, all soft tis-
suces, including the ectoderm and musculature
ol the tongue, Tower lip, and chin, can be more

“less Ill\()]\( d in this clefting deformity, i.ce.,
according to Verme 1] Kee 1\(111(1 van der Meulen
a .\((()ll(ldl} clefe s

In the literature, about b0 percent ol cases
have been deseribed with a cleft of the tongue,
i.c., a bifid tongue, in all patients except 4 com-
bined with ankvloglossia. A bifid tongue can be
explained as a persistent  intermandibular
groove, e, a merging defect of the tongue.
Carclul study of the photographs of the patients
deseribed in the literature reveals that many
so-called bifid tongues actually are not cleft at
all but show an “open book” de formity,
by the ankyloglossia, mimicking a cle ft.

In the slightest clefting form, the lower lip

caused

PEASTIC AND RECONSTRUCTIVE SURGERY, fehruary 1990

shows just a notch ol the vermilion or a higher
cleft of the cctoderm and underlving muscula-
ture of the Tip but without or with slight in-
volvement ol the alveolar process of the man-
dible, such as agenesis of the medial incisors.
Such cases can be explained by insulficient out-

growth of the lip, most |)|()})1|)l\ duce to mcom-
|>l< te merging ol the mandibular processes.
These less severe clefts develop in the same
cmbryonic period as the disturbances ol out-
“l()\\l]l ol the bone centers of the mandible.
Therctore, the statement, “the sooner the de-
[ecctin embryogenesis, the severer the deforma-
ton,” does not count for all median clefting
deformities of the mandible.

Recommendations

In view of the preceding, it will be clear that
these clefting deformities are very rare and ap-
pear in many different grades. In order to de-
scribe and classify the extension of the defect,
attention  should be paid o the following
aspects:

DLivolvement of Soft Tissues.  Clefts ol the lower
lipz these can be partial or up to the mentolabial
crease. The cleft may extend through the chin
as a whole or may end only a few millimeters
below the vermilion border. Involvement of the
tongue; this can be a real bifid tongue or an

“open book™ deformity caused by ‘111]\\1001()\\1(1

Involoement of Bony Stricetures. The alveolar
process and/or basis of the mandible can be
alfected. The hyoid may be cleft or even absent.
The cleft can extend through the neck; cysts,
chords, or contractures may accompany the
cleft. Even the sternwm may be involved in the
cleft: the manubrium and the upper part ol the
corpus can be allected. A roentgenogram
and/or a CT scan is indispensable in order to
mecasure the width of the cleft of the mandible.

Associated anomalies occur quite often.

In the follow-up itis important to monitor the
development of the dentition. 1t is clear that the
therapy fully depends on the findings during
examination. In general, most authors tend to
[ree the tongue and close the lower lip as soon
as possible. This is logical in view of the fune-
tions ol the tongue and lip in sucking and swal-
lowing and, in later stages, in speech.

The discussion about the timing of the treat-
ment of the mandibular defectis not closed yet.
Most authors prefer to wait until “later stages’
(usually about 8 to 10 years of age) in order to
prevent damage of the tooth buds during op-
cration of the mandible. On the other hand,
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carclul ostecosvnthesis of the hasis of the man-
dible (1) cannot harm these buds, (2) may be
necessary (as inoour third case), (3) may be
advantageous for the development of the teeth,
and (1) mav be of benefit for a normal out-
growth of the upper and lower jaws in relation
to cach other. Again, this timing also depends
on the severity ol the clefiing deformity. The
cleft mav be so wide thatitis impossible to close
the defect of the mandible in an early stage.
Catharina A. M. Oostrom, M.D.

University Hospital “Sophia/Dijlzigt”

r. A\l(l/l'{(’(l/l')/)/l’/)[ 40
3015 GD Rottevdam
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