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A review of over 100 Indian skulls
from the Smithsonian Institution re-
vealed a rather consistent pattern of
normal craniofacial form. A small num-
ber of skulls were identified which ex-
hibited skeletal pathology. This report
will discuss one such skull which initi-
ated questions on the role of the cranial
base in facial development and pos-
sible resultant secondary compensatory
changes.

The skull was most likely from a 40
year old male of the Sioux tribe of
North Dakota. The mandible was not
available for examination. Figure 1 il-
lustrates an inferior view of the skull
with defects identified in the basilar
process of the occipital bone. The fis-

Fig. 1 Inferior view of the skull with
three defects: (a) foramen, (b) fissure,
and (c¢) accessory retrocondylar facet.
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sure and foramen defects identified in
the cranial base extended through the
basilar process into the cranial cavity.
Radiographic evidence shows enlarge-
ment of the fissure on the intracranial
surface.

This defect does not appear to be of
acquired origin but rather of a congeni-
tal nature. The palatal defect seen in
the illustration probably occurred post-
mortem.

How does such a defect influence the
over-all growth of the craniofacial
structures? This has been an open ques-
tion for decades.’®

To attempt to assess the magnitude
of this defect on the over-all cranio-
facial morphology, three midlines were
constructed as illustrated in Figure 2. It
is noted that there is a distinct direc-
tional difference between the sagittal
plane of the palate, the posterior cra-
nial base anterior to the foramen mag-
num, and the occipital bone posterior
to foramen magnum. The palatal and
the occipital sagiital planes are nearly
paralle] and deviate from the posterior
cranial base anterior to the foramen
magnum by 10°, By utilizing morpho-
logical landmarks A and B as shown,
A-B distance on the unaffected side ex-
ceeds A’-B’ on the affected side by ap-
proximately 4 mm.

Figure 3 illustrates the asymmetry as
seen from the frontal view. The heights
of the left zygomatic process of the max-
illa and left alveolar process are greater
than their right counterparts. The
nasal bones deviate to the right as does
the general facial growth pattern. The
right mastoid is relatively larger than
the left. Additionally, there is an acces-
sory retrocondylar articular facet noted
on the left side (Fig. 1).
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Fig. 2 Tracing of inferior view of skull.
Midlines are constructed in the regions
of the (1) palate, (2) cranial base ante-
rior to the foramen magnum, and (3)
occipital bone posterior to the foramen
magnum. Points A and B represent skel-
etal landmarks on the right side of the
skull and points A’ and B’ represent the
counterpart landmarks on the left side.
AB distance is greater.

DiscussionN

The pattern of wear on the maxillary
dentition suggests that oral function was
essentially normal and symmetric. The
defect within the posterior cranial base
is located approximately 20 mm poste-
rior to the spheno-occipital synchon-
drosis. While growth defects of the
spheno-occipital synchondrosis are asso-
ciated with severe craniofacial disfigure-
ment, it would appear that the defect
noted in the cranial base of this skull
did not produce a severe deformity.
Examination of the skeletal lesion sug-
gests that it may be of vascular origin.

As noted in Figures 2 and 4a, the
distance A-B exceeds A’-B’ by 4 mm.
This view was compared with a similar
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Fig. 3 Frontal view of the skull.

illustration of a simple geometric model
of a normal skull. The defective skull
and the model cranium were divided
into three sections anteroposteriorly
(Figs. 4a and 4b). The posterior cra-
nial base of the model was made asym-
metric (4b-2) to correspond to the
asymmetry in the defective skull, 4a-2.
The alteration of 4b-2 caused the facial
compartment of the model (4b-1) to
rotate clockwise whereas the face of the
skull (4a-1) is not rotated relative to the
occipital bone (4a-3).

It is apparent that the simple model
in Figure 4b with asymmetric growth in
the posterior cranial base is not valid
for this subject skull. For the anterior
structures to maintain a nearly normal
anteroposterior directional growth, ad-
ditional growth control was required.

As for the pathogenesis of this skull
deformity, it may be hypothesized that
a restraining component, or force sys-
tem, which may reside in the overlying
soft tissues within the periosteal inter-
face, has prevented the clockwise rota-
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tion of the facial components. The
above discussion constitutes one theory
about the developmental circumstances
of this skull. There are several other ex-

Fig. 4 a) Inferior view of the skul] with
asymmetric growth illustrated in com-
partment 2 with less anteroposterior
growth on the left side of the skull. b)
Inferior view of a model of a normal
skull which was modified with an asym-
metric alteration of compartment 2 to
match the defect in the study skull (4a).
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planations, such as the role of atypical
nerves or blood vessels and genetic con-
trol of developing tissues, which may be
important to the formation of this asym-
metric skull.

SuMMmARY

A skull was described possessing a
posterior cranial base defect and re-
sultant asymmetric growth of this struc-
ture. It was hypothesized that compen-
satory restraining influences of sur-
rounding soft tissues prevented a more
severe facial malformation from occur-
ring.
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