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Introduction

Septoplasty, as an important part

of septorhinoplasty or a separate

procedure, is a common surgical

operation. One uncommon and

life-threatening complication of

seroplasty is tension pneumo-

cephalus, an accumulation of air

in the cranial cavity that causes

neurologic signs and symptoms

due to intracranial pressure.1 Two

cases of tension pneumocephalus

after nasal surgery are reported.

This study has been approved by

the institutional review board of

Tehran University of Medical

Science.

Case reports

Case one

A 30-year-old man was referred

to the emergency unit with

blurred vision and confusion. He

had fever, intractable headaches,

and unilateral rhinorrhea on the

right side. Physical examination

revealed neck rigidity, obtunda-

tion, and loss of visual acuity. The

nasal drainage increased when the

patient leaned forward. Other

physical examinations were unre-

markable. The patient had a histo-

ry of septorhinoplasty one month

previously. Computed tomogra-

phy (CT) with cysternography

revealed a large air bubble in the

frontal lobe and around the optic

tracts, with bony defects in the

right sphenoid sinus roof (Figures

1, 2). The Mount Fuji sign, which

indicates separation and compres-

sion of both frontal lobes due to

air accumulation,2 was obvious.

The patient’s past medical his -

tory, physical examination, and

imaging revealed that he had cere-

brospinal fluid (CSF) leakage on

the right side. CSF analysis and

culture were indicative of pneu-

mococcal bacterial meningitis.

Following two weeks of intra-

venous antibiotic therapy, all

symptoms except rhinorrhea sub-

sided. Thereafter, the skull base

was repaired endoscopically with

grafts from fascia lata, muscle,

and bone. No sign of recurrence

was detected after two years of

follow-up.

Case two

A 52-year-old, afebrile man suf-

fered from headache, rhinorrhea,

obtundation, and aphasia five days

after a revision septoplasty; he had

a history of septoplasty five years

previously. Only neck stiffness

was detected on physical exami-

nation. The patient had unilateral,

left-side, watery nasal discharge,

which increased in the head-down

position, as well as positive halo

sign, which was indicative of CSF

rhinorrhea. CT scan depicted a

large volume of air in both frontal

and temporal lobes, as well as

extensive defects in the left

 cribriform plate (Figures 3, 4).

Although CSF analysis revealed

bacterial meningitis, CSF culture

was negative, likely because of

previous antibiotic therapy. The

patient underwent empiric antibi-
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otic therapy for meningitis and

conservative management for

pneumocephalus. After one week,

the volume of air in the temporal

lobes decreased significantly and

the symptom of aphasia dis -

appeared. Because of extremely

large defects in the skull base and

extensive residual air after conser-

vative management, an external

approach was chosen for repair

after a neurosurgical consultation.

Burr-hole drainage was per-

formed, the air was aspirated, and

a catheter drain was inserted.

Thereafter, despite reduction of

the volume of air in the cranium,

the patient’s level of conscious-

ness decreased and he expired.

Discussion

Septorhinoplasty is an important

and common procedure all over

the world. In addition to cosmetic

complications, there are other

complications that are generally

related to septal surgery, in -

cluding: subjective airway obstruc -

tion, septal hematoma or abscess,

 septal perforation, postoperative

bleeding, toxic shock syndrome,

visual disorders, and intracranial

complications.3,4 CSF rhinorrhea

and pneumocephalus are two rare

but potentially fatal intracranial

complications, and are possible

con sequences of skull base de -

fects.4,5 In a study of 259 septal

surgeries, no CSF leakage occurred

and one patient had pneumo-

cephalus. The incidence of pneu-

mocephalus as a complication of

septoplasty was reported as 4 in

1000.6 There are two suggested

mechanisms for creating defects

in the cribriform plate during

septoplasty : penetration of the

Figure 1
Axial CT-cisternogram depicting a large air bubble in both
frontal lobes.

Figure 3
Axial CT scan depicting some large air bubbles in both
 temporal lobes.

Figure 2
Coronal CT-cisternogram depicting a bony defect in the roof
of the right sphenoid sinus.
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superior part of the septum by the

Freer elevator during lifting of

the mucoperichondrial flap; and

extension of the perpendicular

plate fracture to the cribriform

area while applying a twisting

movement on the posterior part of

the deviated septum.7 Aggressive

manipulation and resection of the

sphenoidal rostrum can cause

fracture of the intersphenoidal

septum and sphenoid sinus roof.

Air becomes entrapped in the

nasal cavity, and the sinuses com-

municate with the intracranial

space. The fractured site acts as

a valve for air to enter, but not

to exit, the intracranial space,

causing tension pneumocephalus.

If some tearing occurs in the dura

and arachnoid, CSF leakage will

occur. In this condition, the risk

of bacterial meningitis may be

higher because of the contami -

nated field of intranasal surgery.

Intracranial complications of

septal surgery are usually a conse-

quence of careless and aggressive

surgical techniques. Therefore,

they are associated with a clear mis -

conduct procedure and accounted

medico-legally as obvious faults.

To avoid such complications in

sinonasal surgery, the operation

should be done meticulously. To

correct deviation in the perpen -

dicular plate, the superior part

should be cut first, the inferior

part is cut. Additionally, sharp cut-

ting is preferred to chiseling.

Conclusion

Tension pneumocephalus is a rare

and potentially life-threatening

complication of septorhinoplasty

and septoplasty. The most  im -

portant issue regarding tension

pneumocephalus is prevention.

Sufficient knowledge about the

anatomy of the septum and

paranasal sinuses, their correlation

to the skull base, and their possi-

ble anatomical variations is essen-

tial. During surgery, gentle manipu -

lation of the septum,  especially

the perpendicular plate of ethmoid

and the sphenoid  rostrum, is

imperative to avoid damage to the

skull base. It is noteworthy that

any unusual headache postopera-

tively can herald a catastrophe,

especially if other neurologic

symptoms are present. The most

important issues in the manage-

ment of intracranial complications

are prompt diagnosis and proper

treatment.
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Figure 4
Coronal CT scan depicting a large bubble in the left frontal
lobe with a defect in the left cribriform plate.
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