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Cephaloceles-developmental transcranial meningoen
cephaloce les and meningoceles- are not rare. The re
ported inc idence vari es between one and three cases per 
10,000 births [1 - 3 ]. Most cephaloceles occur in the occ ip
ital reg ion, involving the supraoccipital or, less commonl y, 
the interparietal parts of the occ ipital bone [3-5]. Sincipital 
cephaloceles are less common, and basal cephaloceles are 
rare [6 -10]. We believe the small meningocele throug h the 
occ ipital part of the c li vus in an infant with recu rrent bacterial 
meningitis reported here is unique. 

Case Report 

A white infant boy had two episodes of bacter ial meningit is du ring 
the first 6 months of his life. After th e third episode of mening itis, at 
age 7 months, a thorough diag nostic evaluation was carried out at 
another hospital. Phys ical examination was normal except fo r a 
small hairy area in the low lumbar reg ion. Serum bioc hemical and 
immunolog ic studies were normal, as were radiographs of the skull 

and the entire spine. Polytomograms of the c rib iform plate and the 
temporal bones were reported to be normal. Computed tomography 
of th e head was normal. Metri zamide (Amipaque) myelography and 
surgical explorat ion of th e lumbar reg ion, at age 9 months, revealed 
a small arachnoid cyst at th e L2-L3 level. No oth er abnormalit ies 
were found . 

A few months later two more episodes of meningitis prompted 

his re ferral to the Johns Hopkins Hospital. Repeat lumbar myelog
raphy d isclosed no abnormalit ies except for post operative 
changes. Repeat exploration of th e low lumbar reg ion di sc losed a 
2 mm dural defect at the L3 level whic h was obliterated. The patient 
did well for 4 months. Th ree more bouts of meningitis fo llowed and 
he was readmitted . The temporal bone polytomograms from 14 
mon ths ea rlier were reviewed ; th ey disc losed a 5 mm round defect 

with slightly sclerotic marg ins in the c livus, located 1 cm below the 
sph enooccipital synchondrosis. Repeat polytomograms in lateral 
(fig. 1 A) and frontal (fig. 1 B) projec tions confirm ed the presence of 
the defect. Nasopharyngeal so ft ti ssues were normal. lophendylate 
(Pantopaque) myelog raphy demonstrated a small outpouching of 
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the subarachnoid space extend ing to the defect in the c livus (fig . 
1 C). Since several episod es of bacterial mening itis had been as
soc iated with upper respirato ry infec tions, the c livus was explored. 

During operation , there was a sudden leak of cerebrospinal f luid 
as the lower part of the adenoids was inc ised. Further d issection 
all owed visualization of a c ircu lar defect in the c livus which con
tained an extension of the subarac hnoid space in a small fibrou s 
sac ; thi s was resected and the defect c losed. Biopsies demon
strated a cystli ke structure with chronic in flammation and scarring . 
A few epitheloid ce lls were believed to be consistent w ith histio
cytes. No definite arachnoidal ti ssue cou ld be identifi ed . The post
operative course was benign and the patient has done well and 
been free of men ingi ti s during the 18 months since operation. 

Discussion 

The term cephalocele is used to indicate hern iation of 
meninges or meninges and brain substance throug h a defect 
in the cranium . A meningocele contains only meninges , 
while a meningoencephalocele consists of herniated me
ninges and brain tissue [3, 6 , 11]. This distincti on, however, 
is not maintai ned consistently through the li te rature, in part 
due to the difficulty in decid ing in certai n cases whether or 
not brain tissue is present. In thi s case, chronic inflammation 
and scarring made the histolog ic interpretation difficu lt. No 
defini te arachnoidal or nervous tissue was identif ied . How
ever, the mye logram and the surgical findings provided 
compelling evidence that the sac in the bony defect was an 
extension of the subarachnoid space. 

A un ique feature of thi s case is the location of the bony 
defect. We did not find a single case of a transc lival ce
phalocele in the English radiolog ic or neurosurg ica l litera
ture. Cron in and Penoff [1 2] reported a case of a meningo
cele involving the anterior marg in of the foramen magnum 
and the anterior arch of C1 in a patient with multiple anom
alies of the upper cervical vertebrae and bilateral complete 
c lefts of the primary and secondary palate. 
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Fig . 1 A.-A, Lateral hypocyc loidal 
tomogram of c livus. Defect (arrowheads ) 
about 1 cm be low sphenooccipi tal syn
chondrosis (arrow). B, Anteroposterior 
view. Midline position and sharply de
fin ed sclerotic margin s of defect (arrow
head). C, Midline linear tomog ram of c li
vus during myelogram. Filling o f small 
sac (arrow) that ex tends to defect in 
c livus. 
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Several theories have been proposed to explain the for
mation of cephaloceles [1, 3], and a review of them is 
beyond the scope of this report. However, considering the 
embryologic development of the basicranium [13-16], it is 
possible to speculate that a focal failure of chondrification 
of the basal plate or failure of subsequent ossification results 
in a bony defect through which the meninges herniate. 
Defects in ossification of the basiocciput may indeed result 
in abnormal configuration of the foramen magnum, such as 
the keyhole defect illustrated by Di Chiro and Anderson 
[17]. Similarly , transverse or longitudinal fissures may be 
found in the occiput [17 , 18]. However, to our knowledge , 
these anomalies have not been associated with herniation 
of the meninges. 

It is also interesting to note that in the newborn cran ium, 
the vestige of the notochord can be found in the midline of 
the clivus [16]. It is , however, smaller than the defect in our 
case, and in cross section is not circular. Therefore, per
sistence of the notochordal channel seems an unlikely ex
planation for the defect seen in our case. 

The importance of the rad iograph ic evaluation in children 
with recurrent meningitis is apparent in this case. In addition 
to routine views of the skull, inc luding basal projections, 
poly tomography may be indispensable for complete evalu-

c 

ation of the cribiform plate , the temporal bones, and the 
base of the skull. 
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