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Abstract

Pneumocephalus and pneumorrhachis are the accumulation of air within the cranial cavity and vertebral canal respectively being

uncommon and life-threatening complications after craniotomies and few reports have been published in the veterinary literature.

An 8-year-old crossbreed male dog was presented due to the development of two generalized tonic-clonic seizures during the

same night. The MRI of the brain showed a right frontal-olfactory mass compatible with a meningioma which was confirmed by pa-

thology. Eight days after the transfrontal craniotomy the dog presented neurological signs that progressed to a decerebrate posture

and mydriasis in 24h. An intraventricular pneumocephalus and subarachnoid pneumorrhachis were detected in a second MRI. Im-

mediate reoperation was carried out. At 8 weeks after reoperation, a third MRI was performed in which a complete resolution of the

pneumocephalus was observed. After ten months without showing any neurological sign, this patient was euthanized due to status

epilepticus by the referral veterinarian.

Close monitoring, early identification of postsurgical clinical signs and imaging features are critical in order to treat this condition

successfully and good long term prognosis may be achieved.
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Abbreviations

MRI: Magnetic Resonance Imaging; T1W: T1 Weigthed Image;
T2W: T2 Weigthed Image; FLAIR: Fluid-Attenuated Inversion Re-
covery; T2*: Gradient-Echo Sequence; CSF: Cerebrospinal Fluid;

C1: First Cervical Vertebra; C2: Second Cervical Vertebra.

Introduction

Pneumocephalus is the accumulation of air within the cranial
cavity [1]. Pneumorrhachis is the accumulation of air inside the
vertebral canal [2]. [t can be asymptomatic or under tension when
the accumulation of air induces neurological signs that might be le-
thal [3]. The air accumulation can occur in the epidural, subdural,
subarachnoid spaces, it can be intraventricular or intraparenchy-
mal [3]. It may be seen as a complication after a craniotomy [2-6]
and trauma [7-9] but other causes are reported in the veterinary
literature [10,11]. In this case report, we present an 8-year-old

crossbreed male dog that developed an intraventricular tension

pneumocephalus and pneumorrhachis as a complication of a trans-

frontal craniotomy performed to treat a meningioma.

Case Details

An 8-year-old crossbreed sexually intact male dog was admitted
due to the development of two generalized tonic-clonic seizures on
the same night. The patient was already diagnosed and treated for
hypothyroidism, dewormed with fluralaner in the previous day and
did not have access to toxic substances, although it lived in a house

with a garden.

The patient’s physical exam was normal and obnubilation was
observed as a neurological sign. A diagnostic approach that con-
sisted of complete blood count, biochemistry profile, urine analy-
sis, chest radiographs in two orthogonal projections, abdominal
ultrasound and magnetic resonance of the cranium was performed.
For the MRI study, a low-field magnet was used (MRgrande 0,25T,
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Esaote, Genoa, Italy) and T1W, T2W, and postcontrast T1W se-
quences were obtained in all different planes of space, while FLAIR
and T2* sequences were obtained only in transverse sections. A
well-defined mass was seen in the right olfactory region. Perile-
sional vasogenic edema associated with the mass was observed,
and together they exerted a mass effect with midline shift, ventric-
ular distortion, the collapse of the sulci and diencephalic distortion
as well. The mass presented a heterogeneous signal with a hemor-
rhagic and cystic intratumoral component with marked contrast
enhancement. This study was compatible with a right frontal-ol-
factory meningioma, histiocytic sarcoma, metastasic neoplasia and

lymphoma (Figure 1).

Figure 1: Right parasagittal T1-weighted contrast-enhanced
image. Well-defined frontal-olfactory mass with marked contrast
enhancement. The intratumoral hypodense area was thought to

represent necrosis.

The patient was administered with phenobarbital (2.5 mg/kg
twice daily) and prednisone (0.5 mg/kg/twice daily) therapy and
surgical treatment was proposed. A transfrontal craniotomy was
performed four days after the MRI. The histopathologic diagnosis

was a meningothelial meningioma (Figure 2).

Figure 2: This meningioma consisted of cells with ovoid nuclei,
prominent nucleolus and scarce citoplasm. It had a low mitotic
index. Although the meningothelial pattern predominated, it also

had microcystic and fibrous patterns. H/E staining x 40.
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Eight days after the surgery the patient presented right uni-
lateral haemorrhagic nasal discharge and neurological signs that
progressed in 24 hours from obnubilation, miosis, head tilt to the
right and proprioceptive deficits in the four limbs to a decerebra-
tion posture and mydriasis. This was treated as a matter of emer-
gency with hypertonic saline oxygen therapy and a second MRI
was performed using the same protocol as previously mentioned.
It showed an intraventricular signal void in all sequences sugges-
tive of air, lateral ventricular distension with a certain degree of
asymmetry giving the ventricles a more rounded shape, a meniscus
shape between de CSF and the air inside the left lateral ventricle
(Figures 34, 3B), distension of the IIl and IV ventricles and mesen-
cephalic aqueduct and the existence of subarachnoid air dorsally in
the spinal cord, between C1 and C2 (Figure 4). An air-filled fistula
was not observed. Besides these findings, postsurgical changes, tu-
moral remaining in the olfactory region and existence of air in the
frontal right epidural space with the slight distortion of the frontal

lobe were observed.

Figure 3: A) Dorsal T2-weighted image at the level of cerebral
hemipheres. Intraventricular signal void and distension of the
lateral ventricles can be seen. B) Transverse T2-weighted image
at the level of midbrain. Meniscus shape between CSF and signal
void. The latter is compatible with air. The right tympanic bulla
is filled with an hyperintense material which was considered an

incidental finding.
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Figure 4: Transverse T2-weighted image at the level of the

atlas. Subarachnoid air is seen dorsally to the spinal cord.

Immediate revision surgery was carried out. Washings were
performed with physiological saline, residues of grey and amor-
phous substance were removed at the right olfactory level and the
dural defect was closed by placing a cellulose patch and a graft of
fascia from temporal muscle on the exposed brain parenchyma im-
itating the recoating of the dura mater. Furthermore, the opening
in the inner frontal bone was sealed with bone cement. The patient
maintained consciousness, presented cranial reflexes as well as the
menace response, responded to stimuli and was able to eat 24h af-
ter the revision surgery. The patient was discharged 6 days after
the second surgery with phenobarbital (2,5 mg/kg twice daily),
prednisone (0,5 mg/kg twice daily) and trimethoprim sulfa (30
mg/kg twice daily) therapy. Toceranib chemotherapy was started
three times per week at the 10 days check up.

At 8 weeks after reintervention, a third MRI was carried out in
which a complete resolution of the pneumocephalus was observed
at the frontal, ventricular and subarachnoid levels and there were
no signs of tumor regrowth (Figure 5). Thus prednisone was slowly
decreased. At 3, 4, 5 and 6 months examinations after the second
surgery, the neurological examination was still normal and the pa-
tient did not have additional seizures. After ten months without
showing any neurologic sign, this patient died due to status epilep-

ticus at the referral veterinarian.

Results and Discussion

The accumulation of air inside the cranium is a very common
phenomenon in people after trauma or craniotomies and it is usu-
ally asymptomatic [1,3]. Tension pneumocephalus (symptomatic
pneumocephalus) occurs when air accumulates under pressure
producing clinical signs that are usually progressive and of dif-
fuse localization [1-3,11]. In veterinary medicine, there are nine
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Figure 5: Sagittal post-contrast T1-weighted image. Resolu-
tion of pneumocephalus and no signs of neoplastic regrowth are

shown. Post-surgical changes are seen in the frontal sinus.

sporadic cases described and it is considered a rare condition [2-
5,7-11]. Pneumocephalus due to a complication after transfrontal
craniotomy has been reported only in 4 cases previously [2-5] and
pneumorrhachis only in one [2].

Tension pneumocephalus originates when there is a lack of con-
tinuity through the cranium and meninges and by the establish-
ment of a pressure gradient between atmospheric and intracranial
pressures [2-4].

In this case report, the factors predisposing to pneumocepha-
lus could have been the lack of continuity created by surgery, the
unilateral hemorrhagic nasal discharge between surgery and the
presentation of signs, the probable leakage of CSF with epistaxis,
the removal of a frontal-olfactory mass of considerable dimensions
and the non-repair of the dural defect in the first surgery.

Conclusion

In conclusion, this case suggests that if tension pneumocephalus
is detected and treated immediately, it may have a favorable long
term prognosis. Tension pneumocephalus should be considered as
a potential complication in patients showing deteriorating neuro-
logical signs after craniotomy being those patients candidates for

repeat imaging.
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