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ABSTRACT

The pneumatization of bones of cranial base other than the mastoid process and temporal bone is a
pathologic and rare condition, and it may cause some serious complications. Extension of the
pneumatization to the cranial vault and upper cervical bones is extremely rare.

A 67 year-old man was admitted with complaint of chronic nonspecific headache for a long time. He had
no history of head trauma or otologic infection. Physical examination not revealed fever, any palpable
swelling, rhinorrhea or otorrhea. There was only a slight right sensorineural hearing loss. Brain computerized
tomography (CT) revealed hyperpneumatization in the right mastoid process and right temporal bone,
bilateral occipital, parietal and frontal bones, and right side of the atlas. There was no pneumocephalus, but
there was free air under the scalp of the right suboccipital region and around the right condyle, right
transverse process of the atlas and right paravertebral region of the upper cervical vertebrae. Extrathecal
cerebrospinal fluid (CSF) leakage was not detected by CT cisternography with intrathecal contrast
administration and by the radionuclide cisternogram.
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Kafatasi ve Ust servikal kemiklerde siradisi hiperpnomatizasyon: Olgu sunumu
Mastoid ¢ikinti ve temporal kemik digindaki kafa tabani kemiklerinin havalanmasi patolojik ve nadir bir du-
rumdur ve ciddi komplikasyonlara neden olabilir. Havalanmanin kafa kubbesine ve st boyun omurlarina
uzanmasi ¢ok nadirdir.

Uzun siiredir devam eden, nonspesifik kronik bag agrisi sikayetleri ile bagvuran 67 yasinda erkek hastanin
kafa travmasi ya da kulak enfeksiyon oykisi yoktu. Muayenesinde ates, ele gelen kitle, rinore ya da otore
saptanmadi. Sadece sagda hafif sensorindral isitme kaybi saptandi. Beyin bilgisayarli tomografisinde (BT)
sag mastoid ¢ikinti ve temporal kemikte ve iki yanl oksipital, paryetal ve frontal kemiklerde ve atlas sag tara-
finda hiperpnomatizasyon izlendi. Kafa icinde hava yoktu, fakat sag suboksipital bolgedeki kafa derisi altinda,
sag kondil ve atlas sag transvers gikintisi etrafinda ve Ust boyun omurlarinin sag tarafinda serbest hava gé-
riiniim{ mevcuttu. intratekal kontrast verilmesi sonrasi BT sisternografide ve radioniiklid sisternogramda
ekstratekal beyin omurilik sivisi kagagi gorulmedi.

Anahtar kelimeler: Bas agrisi, beyin omurilik sivisi, hiperpnématizasyon, pndmatosel, pndmosefali

Introduction

Hyperpneumatization of the mastoid, temporal and occipital
bone is a rare condition (1-3), and its extension to the parietal
and frontal bones, especially to the atlas is extremely rare (4).
It has clinical importance because it may cause to extracranial
pneumatocele or  pneumocephalus, meningitis or
cerebrospinal fluid fistulas spontaneously or after minor

traumas (2).
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We reported a very rare case with extreme
hyperpneumatization of the right mastoid process and
temporal bone, bilateral occipital, parietal, and even frontal

bones and right side of the atlas.

Case Report
A 67 year old man was admitted with complaint of chronic

nonspecific headache for a long time. He had no history of
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head trauma, otitis media or vertigo. There was not repeated
Valsalva maneuver history. Physical examination not revealed
fever, feeling of fullness in the temporal region, any palpable
swelling, rhinorrhea, or otorrhea. There was not any
neurological finding except a slight right sensorineural
hearing loss. Tympanic membrane was intact. CT scan
revealed hyperpneumatization of the right mastoid process
and temporal bone, bilateral occipital, and parietal bones, and
right side of the atlas (Figure 1). Hyperpneumatization
extended the parts of the bilateral frontal bones closing the
coronary suture also (Figure 2). The air escaped from a small
bony opening of the right suboccipital bone under the scalp,
and also around the right condyle, right transverse process of
the atlas and right paravertebral region of the upper cervical
spine. There was not pneumocephalus. Extrathecal CSF
leakage was not detected by CT cisternography with
intrathecal contrast administration and by the radionuclide

cisternography.

Figure 2: Lateral scannogram of the cranium showing that
hyperpneumatization extended to the frontal bone (white
arrow).

The patient was discharged after necessary

recommendations because of absence of related complaints

Figure 1: Axial cervical (a) and brain (b-d) sections of the CT. In (a), pneumatization of the right side of the atlas and free air
around the right atlantooccipital joint (large white arrow) was seen. There was free air in soft tissue of the paravertebral region
on same side also (small white arrow). Hyperpneumatization of the right mastoid bone, and right side of the foramen magnum
(b), bilateral occipital bone (c), and bilateral parietal and frontal bones (d) was seen also. There was a small amount free air
under the scalp of the right suboccipital region (white arrow in c).
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and complications such as free air in the cranial space or CSF
fistula. His follow-up was uneventful for 18 months.
A written consent was taken from the patient for

publication of his medical findings.

Discussion
Hyperpneumatization of the cranial base bones is a rare
condition. Temporal bone pneumatization begins during the
last weeks of the pregnancy and continues till to end of the
puberty (2). Mastoid process pneumatization is a normal
condition, and its extension to the temporal squama is
accepted as a normal variant (2). However extension of the
pneumatization into the occipital, parietal and frontal bones
and upper cervical vertebrae is a pathological condition and it
is thought that it may be caused to habitual Valsalva maneuvers
such as frequent nose blowing, or frequent positive pressure
activities such as diving (5). Rebol et al. (2) reported a case
with hyperpneumatization of the cranial base and calvarial
bones extending to the parietal bones and they hypothesized
that extension of the pneumatization through the sutures must
be due to an etiologic factor developing before closure of the
sutures. In the patient presented here, there was no risk factor.
Zhao et al. (6) reported in a review consisting of 13 patients
that there were not any risk factors to develop
hyperpneumatization in 5 cases, such as to be in our case.
There were a few cases in literature with mastoid and
occipital hyperpneumatization presenting with soft tissue
swelling due to subcutaneous pneumatocele, or spontaneous
CSF rhionorrhea (3,6-10). There were fewer cases with
hyperpneumatization of the upper cervical vertebrae presented
with neck pain during neck movements (1,5,11,12). It is very
rare, extension of hyperpneumatization into the parietal
bones to reach the vertex. Rebol et al. (2) and Park et al. (4)
reported such cases. The case reported by Park et al. (4) had
presented with a severe headache due to a large epidural
pneumatocele and he had been required surgical treatment.
The case reported by Rebol et al. (2) had been diagnosed
incidentally. The patient presented here was investigated for
nonspecific chronic headache probably not related to this

pathology. In addition, the patient had hyperpneumatization
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of the atlas and free air around the atlantooccipital joint, but
he had no neck pain spontaneously or during movements
contradictory with other such cases reported in the literature
(1,5,11,12). Rebol et al. (2) reported that hyperpneumatization
may remain asymptomatic if the Eustachian tube is intact and
functioning.

The hyperpneumatization of the cranial and upper cervical
bones may cause some serious complications such as
extracranial or intracranial pneumatocele, CSF fistula, or
meningitis (2). In addition, intracranial or otologic operations
in these patients are more risky for the development of
postoperative CSF fistula, pneumocephalus or meningitis (8).
Therefore, the asymptomatic patients must be aware of these
complications and must be followed periodically. We followed
our patient during 18 months after diagnosis and his

neurologic condition was not change.

Conclusions

Hyperpneumatization of the cranial base and calvarial bones
other than temporal bone and upper cervical vertebrae is a
very rare condition. The patient may be asymptomatic or may
be presented with minor complaints. If the condition is not
associated with complications such as extracranial or
intracranial pneumatocele, meningitis, or CSF fistula, the
patients may be followed. However, they must be aware of

possible complications.
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