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ABSTRACT

The craniofacial anatomy of an infant with facial duplication is

described. There were four eyes, two noses, two maxillae, and one mandible. Anter-
ior to the single pituitary the brain was duplicated and there was bilateral arhinen-
cephaly. Portions of the brain were extruded into a large frontal encephalocele.
Cases of symmetrical facial duplication reported in the literature range from two
complete faces on a single head (diprosopus) to simple nasal duplicaticn. The vari-
ety of patterns of duplication suggests that the doubling of facial components
arises in several different ways: Forking of the notochord, duplication of the pros-
encephalon, duplication of the olfactory placodes, and duplication of maxillary
and/or mandibular growth centers around the margins of the stomatodeal plate.
Among reported cases, the female:male ratio is 2:1.

Duplication of the face, in whole or in part,
on a single head is a very rare malformation
that stimulates the embryologist to speculate
on the mechanics of origin of not only the dupli-
cated portions but also the normal portions of
the same face. Those cases of facial duplication
that have been reported in the literature seem,
at least on external appearance, to constitute a
spectrum extending from simple nasal duplica-
tion to complete separation of two faces on a
single head (diprosopus). I have recently
studied a case of facial duplication and would

like to report the findings and to review and -

comment on the literature on the subject.

CASE REPORT

A female infant was born at 37 weeks of ges-
tation to a 15-year-old black primigravida
whose pregnancy was complicated by gesta-
tional diabetes mellitus, hypertension, and
obesity. The birth weight was 2.6 kg and the
Apgar scores were 5 and 6 and 1 and 5 minutes
respectively. Severe craniofacial anomalies
were noted and after assessment and consulta-
tion it was deemed that corrective and pallia-
tive therapy would be fruitless. Therefore, no
efforts were made to sustain life and the baby
died at 60 hours of age.

The midregion of the face was dominated by
a large (20 X 25 X 23 mm) encephalocele
covered by a thin investment of meninges (Fig.
1). On either side of the encephalocele was a

completely formed nose, each with two nares,

an intact nasal septum, and well-formed nasal
cavities. Two well-formed eyes were positioned
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on the frontolateral aspects of the head; the
distance between their inner canthi was 67
mm. Two empty eye sockets were located in
the interfacial region, immediately above the
mouth and overlapped by the encephalocele.
The right-medial socket was small and shallow
and it contained a tiny, dysplastic globe (Fig.
3). The left medial socket was better formed
and empty. Beneath the upper lid of this
socket there was a tract of Joose areolar tissue
extending upward toward the encephalocele.
Attached to the left lateral margin of the en-
cephalocele there was a 12-mm-diameter dys-
plastic ocular globe (Fig. 1).

There was a single oral opening. The mandi-
ble was broad but grossly and radiographically
single and the normal complement of tooth
buds was present. The lower lip was broad but
otherwise normal. The tongue was broad, sin-
gle, and with normal landmarks. The upper lip
was formed by two laterally positioned lips
connected by a featureless central portion. The
left upper lip was intact with a normal phil-
trum. The right upper lip was cleft from the
right medial naris through the right medial
gingival ridge. The right premaxillary seg-
ment consisted of two fleshy lobes that pro-
truded downward into the oral aperture (Fig.
3). Another shallow cleft extended from the
naris to the right medial eye socket.

The maxillae were completely duplicated but
fused to each other at their posterior medial
borders. A normal complement of tooth buds
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Fig. 1.
EN, midfrontal encephalocele. OG, dysplastic ocular globe.

Frontal view of infant with facial duplication.

was present in the lateral halves of each maxil-
la, and each of the medial portions had incom-
plete sets of unerupted teeth. The secondary
palates were intact and anteriorly the medial
maxillary gingival margins were bridged
across the midline by an expanse of featureless
fibrocartilaginous tissue.

The course and branching of the external car-
otid arteries were unremarkable except that
the descending (greater) palatine arteries were
relatively increased in caliber. These vessels
crossed the midline of each palate to supply, by
many small branches, the interfacial region.
There was also a continuation of these vessels
upward into the cranial cavity just lateral to
the point of fusion of the facial regions. After
entering the skull cavity each vessel anasto-
mosed with the ipsilateral anterior cerebral
artery.

The skull was elongated in the anteroposteri-
or dimension (Fig. 2) and was broad anteriorly.
The ears were low set and posteriorally rotated.
The occipital and parietal skull plates were un-
remarkable. On each side there were well-
formed but laterally displaced frontal bones,
the apices of which were separated by 35mm
across the midline of the vertex. In the anterior
midline two short, thick frontal bones were
fused to each other and offered minimal protec-
tion to the front of the head. These fused frontal
bones were perforated by a 1-cm-diameter aper-

Fig. 2.
tion of skull, and low-set ears.

Profile of infant with facial duplication, elonga-

ture that transmitted the stalk of the encepha-
locele in the anterior midline (Figs. 3,4).

The brain was dominated by two large cere-
bral hemispheres which on closer inspection
were seen to be folded in upon themselves me-
dially so that the medial portions were herni-
ated into the ventricles. These dysplastic medi-
al portions were continuous with the mass of
neural tissue of the encephalocele. No trace of a
longitudinal fissure could be discovered over
the surface of either of the large hemispheric
masses of cerebral tissue. No corpus callosum
or other bridging structure existed between
the hemispheres. Unfortunately, because of
the prolonged period of antemortem hypoxia
and acidosis the preservation of the brain was
suboptimal and more detailed investigation of
the internal anatomy was very difficult. The
encephalocele consisted of disorganized neural
tissue with many small and apparently iso-
lated cavities lined by ependyma.

There were no olfactory bulbs or nerves, but
two sets of optic nerves were identified (Fig. 4).
Two small optic nerves arose from the stalk of
the encephalocele and penetrated the interfa-
cial region to course toward the empty eye
sockets. Two optic nerves of normal size arose
from the brain rostal to the hypophysis and
each passed laterally through the lesser wing
of the sphenoid bone to reach the laterally
placed eyes. Optic chiasms as such could not
be identified.

The pituitary and the sella turcica were nor-
mal in appearance and no hint of duplication
could be discerned. Posterior to the pituitary
all brain structures and cranial nerves ap-
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Fig.3. Partially dissected face. T, aperture in the frontal bones through which the encephalocele passes. E, location of the
four eyes. PM, premaxillary segment of the right face. CL, cleft lip of the right medial face. P, single pharynx with two
uvulae.

Fig. 4. Baseof the cranial cavity. T, tract of the frontal encephalocele. CG, cristae galli, O, optic nerves. ST, sella turcica.
F, foramen magnum.
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peared to be normally formed, without duplica-
tion. Elsewhere in the body the only malfor-
mation was a 3-mm-diameter membranous
ventricular septal defect.

DISCUSSION

By external appearance symmetrical dupli-
cation of the face constitutes a spectrum rang-
ing from isolated nasal duplication to complete
doubling of all facial elements (diprosopus).
The spectrum can be extended to include dou-
bling of the entire head (dicephalus) and even
to doubling of the body. Wilder ('08) proposed a
spectrum of abnormalities that ranged from
cyclopia to normal to dicephalus. This review
and discussion will be limited to human cases
involving duplication of facial elements on a
single head. Also excluded from consideration
are cases of unilateral accessory mouth and la-
teral replication of isolated segments of maxil-
la or mandible. Supernumerary nostrils also
are not considered as they are located above ra-
ther than between the normal nostrils, do not
form nasal septa, and appear to be due to acces-
sory nasal pits (Erich, "79).

The literature on facial duplication is con-
fused by the inclusion of cases of the medial
cleft face syndrome and the amniotic band de-
formation complex. The median cleft face syn-
drome is manifested by a minimal-to-extreme
separation of the two halves of the face, with-
out duplication of facial structures (Cohen et
al., "71). There is now general agreement that
this condition follows failure of normal anter-
ior extension of neural crest over the frontona-
sal process (Johnson and Sulik, '79). Cases
which were originally reported as facial dupli-
cation but which on review appear to be ex-
amples of the median cleft face syndrome are
those of Lehmann-Nitsche ('01), Lasagna ('17),
Wilkinson ('22), and Bumba and Lucksch ('27).

The amniotic band deformation complex
may produce a secondary schism of the face
and is, in such cases, associated with anen-
cephaly, exencephaly, or encephalocele (Hig-
genbottom et al., '79). Despite the distortion of
the face, there is no duplication of parts. Facial
duplication cases that on review may represent
cases of the amniotic band deformation com-
plex are those of Windle (1889, Case No. 2) and
Broder (35). At one point in his discussion
Broder alludes to mandibular and maxillary
duplication but this is not evident in his case
description.

With two possible exceptions, all cases of du-
plication of the eyes (i.e., the presence of three
or four eyes) are accompanied by duplication of
the nose as well (Table 1). The two exceptions
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are the cases reported by Linke and by Foer-
ster. Foerster’s (1865) case had doubling of the
left frontal bone with two orbits but a single
eyeball. The nose was single but no details of
the osseous structure of the midfacial region
are given. According to Rating ('33), the out-
ward appearance of Linke's case was similar to
Foerster’s.

A case reported by Rating ('33) had a fused-
cyclopic eye beneath a proboscis on the right
side of the face, two normal laterally placed
eyes, a normal left-sided nose, and a single
mouth. Joly’s (1857) case involved a more regu-
lar placement of the facial parts with the me-
dian eye placed between the well-formed but
duplicated noses.

Complete facial duplication (diprosopus) has
been reported a number of times (Table 1).
Taruffi (1882) discusses duplication of the
brain in diprosopus but since most of these
cases were in fetuses with anencephaly, gener-
alizations about duplication of the brain are
impossible.

A lesser degree of facial duplication is repre-
sented by those instances where the median
eye represents a fusion of the two sides but
there is otherwise complete duplication of the
nose and the upper and lower jaws {Table 1).
The majority of these cases also were in anen-
cephalic fetuses, but the cases of Hiibner ('11)
and Latteier and Anderson ('52) had intact cal-
varia. The latter authors were able to demon-
strate four cerebral hemispheres and doubling
of the cranial nerves 1-VII. My case had four
eyes, two noses, two maxillae, and a single
mandible. The brain duplication involved only
the prosencephalon derivatives anterior to the
hypophysis. Somewhat similar cases were re-
ported by Ledel (1687), Eschricht {1834), Wilde
(1862), and Santi Sirena (1872) although these
cases had a more normal disposition on the
head of the facial components than did my
case.

The association of eye duplication and nasal
duplication would seem to make sense embryo-
logically since duplication of eyes implies a du-
plication of the major portion of the prosen-
cephalon. Such a duplication could then lead to
the appearance of three or four optic vesicles
and later from the rostral end of each prosen-
cephalon a set of telencephalic vesicles, each
with a rhinencephalon. Each pair of rhinen-
cephalons would in turn induce the develop-
ment of a pair of olfactory placodes, leading
ultimately to two complete noses. The brain
duplication in my case and that of Latteier and
Anderson ('52) supports this contention. How-
ever, the importance of the rhinencephalon to
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TABLE 1. Case reports of facial duplication

Number present

Authors**

Eye Nose Maxilla Mandible
4 2 2 2
4 2 2 1
3* 2 2 2
3* 2 1 1
3 1 1 1
2 2 2 2
2 2 1 1
2 1¥2 2 2
2 1 2

2 1 2 1
2 1 1 2

Ammiano (1681), Aldrovandi (1642), Pestalozzi {1722),
Bordenave (1761), Soemmering-2 (1791), Grillo (1813), Von
Lenhossek (1821), Geoffroy Saint-Hilaire (1836), Otto-3
(1841), D'Alton-2 (1853), Depaul (1855), Serres (1860), Buhl
(1861), Macari (1865), Santi Sirena (1872), Sangalli (1875),
Lancereaux {1875), Brugisser {1881}, Onof {1895), Gruber
and Eymer-2 ('27)

Ledel (1687), Eschricht (1834), Wilde (1862), Santi Sirena
{1872), this report.

Chilian (1682), Scelhas (1864), Caccia (1721), Bongiovanni
(1789), Soemmering (1791), Cruveithier (1849}, Vrolik
(1849, 1856), Von Asch (ND), Meigs {1857), Gronau (1864),
Swayne (1867), Sangalli (1875), Macdonald {1875}, Ahlfeld
(1880), Schwalbe ('07), Hiibner ('11), Latteier and Anderson
('’52), Changaris and McGavran {'76)

Joly (1857), Rating (33}

Foerster (1865), Linke {(ND)

Noodt (1839}, Otto-2 (1841)

Borelli (1670), Bimar (1881), Windle (1889), Muecke and
Souttar ('23), Erich (62), Ghosh et al. ('71), Mazzola-3 ('76)
Goulian and Conway ('64)

Buch (1866), Taruffi {1892), Feller-3 ('31), Clausnitzer ('586),
Morton (57), Bacsich et al. (64), Stichm (72)

? Broder ('35), Avery and Hayward ('69), Koblin ("70)

? Fontaine ('50)

*Median orbit with fusion of two ocular globes or, rarely, a single globe.

**Numbers in parentheses indicate the number of cases described in this category by the author{s) cited.

induction of the nasal placodes may be over-
stated since nasal development appears to pro-
ceed normally in the absence of discernible ol-
factory bulbs and nerves. Such is indicated in
cases of simple arhinencephaly and in my case
with two normal noses but absent olfactory
bulbs and nerves.

If duplication of eyes inevitably involves du-
plication of the nose, the converse is not true.
Nasal duplication may be isolated, or may be
accompanied by duplication of the eyes (con-
sidered above) and/or duplication of the max-
illa. Because of the often incomplete informa-
tion given in the older case reports, an exact
characterization of nasal duplication as either
isolated or associated with maxillary duplica-
tion is difficult. Cases in which there were two
eyes, two noses, and a single mouth were re-
ported by Borelli (1670), Bimar (1881), Windle
(1889), Muecke and Souttar ('23), Erich (62),
Ghosh et al. (71), and Mazzola (76, three
cases). In the latter four reports the maxilla
was not duplicated and they represent certain
examples of isolated nasal duplication. In the
unique case reported by Goulian and Conway
('64) there were three nostrils and three nasal
cavities over a single mouth in which there was
duplication of the mandible and maxilla.

Nasal duplication appears to arise in several
ways. The status of the brain in cases of nasal
or nasal plus maxillary duplication is generally
unknown. The case reported by Bimar (1881)
was noted to have a supplementary anterior
cerebral lobe. As discussed before, prosenceph-
alic duplication that includes eye duplication
gives rise also to nasal duplication. It is prob-
able that duplication of the prosencephalon
rostral to the origin of the optic vesicles also
leads to nasal duplication. However, there is at
least one case report (Goulian and Conway, '64)
in which there was nasal duplication in the ab-
sence of brain and basicranial duplication. The
apparent neurological normality of the cases
reported by Erich ('62) and by Ghosh et al. ('71)
strongly suggests that only simple nasal dupli-
cation was present. Isolated nasal duplication
could arise from bilateral replication of the ol-
factory placodes. In such cases, the medially
placed nares and nasal chambers are smaller
than the more normally formed lateral ones.
How the upper lip is formed from the amalgam-
ation of replicated maxillary and frontonasal
processes is difficult to comprehend. Interest-
ingly, the upper lips of these cases appear to be
normal by description and photographs (e.g.,
Mazzola, '76). Broder ('35) stated that the up-
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per lip of Windle's (1889, no. 1) case had two
ridges, suggesting the presence of two philtra;
however, what Windle described was the pres-
ence of two phrenula of the upper lip. When na-
sal duplication has coexisted with cleft lip, the
illustrations and descriptions in the literature
seem to show that the cleft has involved only
the medial naris, as it did in my case.

The last category of facial duplication con-
cerns those cases with duplication of the maxil-
la, with or without mandibular duplication, but
without nasal or optic duplication. Maxillary
duplication appears to come in two varieties:
Those cases with double pituitaries (Feller, '31,
three cases; Clausnitzer, '56; Morton, '57;
Bacsich et al., '64) and those with single pitu-
itaries (Buch, 1866; Taruffi, 1892; Stiehm, "72).
All of these cases were associated also with
mandibular duplication. Maxillary duplication
in the presence of a single mandible and a sin-
gle pituitary has been reported by Avery and
Hayward ('69) and by Koblin (70). The pres-
ence of two pituitaries suggests the possibility
that there was forking of the rostral end of the
notochord (Giroud and Roux, ’59) that led to
doubling of the lower face. If forking of the ros-
tral notochord is the antecedent of pituitary
duplication, it is not the necessary antecedent
of prosencephalic duplication. The cases re-
ported by Clausnitzer ('56) and Bacsich et al.
(64} also had duplication of the cervical verte-
brae but, other than duplication of the pitu-
itaries, the brains were normal. Pituitary dupli-
cation may be isolated and is not, by itself,
sufficient to result in maxillary duplication
{(Ahlfeld, 1880).

Just as it is difficult to comprehend the for-
mation of the upper lip when there are two
noses and a single maxilla, so it is when there
are two maxillae and a single nose. Yet, several
photographs of cases indicate that theliphasa
normal philtrum in the central position.

Cases such as mine of maxillary duplication
without mandibular duplication suggest that
the maxillary arch is not simply a division of
the first branchial arch. I would infer that the
maxillary and mandibular arches arise from
separate growth centers. If this is so, then in
the absence of a forked notochord it may be
supposed that maxillary/mandibular duplica-
tion could result from duplication of the
growth centers around the margin of the sto-
matodeal plate. Separation of the stomatodeal
plate into halves could give rise to duplication
of both maxilla and mandible but would be ex-
pected to result also in two oral openings. The
reported cases of maxillary/mandibular dupli-
cation, without nasal duplication, have had
single oral openings.

Whether or not isolated mandibular duplica-
tion has been reported is arguable. Fontaine

M. BARR, JR.

(’50) reported a case in which there was a tooth-
containing bridge of bone extending from the
symphysis mentis to the medial aspect of the
right mandibular ramus. The mouth contained
two tongues: A small right tongue and a nor-
mal left tongue that were fused posteriorly to
form a common root. Theoretically, a replica-
tion of mandibular growth centers adjacent to
the margin of the stomatodeal plate could give
rise to two medially fused mandibles. What
makes it uncertain whether or not Fontaine’s
case represents duplication is the apparent
unilateral nature of the defect; it may be that
this case resulted from a unilateral duplication
of Meckel's cartilage.

Taruffi (1882) remarked on the preponder-
ance of females among cases of facial duplica-
tion. An update of his tabulation shows that fe-
males outnumber males by 2:1. There is a high
incidence of anencephaly with eye duplication
and a preponderance of females among anen-
cephalics. However, among cases of facial du-
plication with intact calvaria there is still an
excess of females.
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