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Pneumocephalus and Pneumorrhachis due to a Subarachnoid Pleural
Fistula That Developed after Thoracic Spine Surgery

Gun—Sang Lee, Myung—Ki Lee, Woo—Jae Kim, Ho—Sang Kim, Jeong—Ho Kim, Yun—Suk Kim

Department of Neurosurgery, Maryknoll Medical Center, Busan, Korea

Development of a communication between the spinal subarachnoid space and the pleural space after thoracic spine surgery is
uncommon. Subarachnoid pleural fistula (SAPF), a distressing condition, involves cerebrospinal fluid leakage. Here we report an
unusual case of SAPF, occurring after thoracic spine surgery, that was further complicated by pneumocephalus and pneumorrhachis

postthoracentesis, which was performed for unilateral pleural effusion.
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INTRODUCTION

Pneumorrhachis and pneumocephalus due to a fistula are
rare. Another rare condition is a communication between the
spinal subarachnoid space and pleural space after thoracic spine
surgery. Pneumocephalus may manifest as severe headache™””
and acute neurologic changes that mimic brain metastasis,
seizure, or stroke. However, the physiology and management
of pneumocephalus are not widely recognized. Here we report
an unusual case of subarachnoid pleural fistula (SAPF), occur-
ring after thoracic spine surgery, that was further complicated
by pneumocephalus and pneumorrhachis postthoracentesis,
which was performed for unilateral pleural effusion.

CASE REPORT

A 47-year-old woman presented with severe headache, nau-
sea, and vomiting. A known case of T1-T8 posterior longitudi-
nal ligament ossification, she had undergone decompressive
laminectomy at T1-T2 and T8, 7 years ago and posterior de-
compression at T11-1.2, 2 years ago at another hospital. At
that time, dural tear was unknown. She was in her usual state
of health until 10 days before admission to the respiratory de-
partment for violent coughing and sputum. A chest radiograph
and computed tomography (CT) scan (Fig, 1) revealed left-sided
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pleural effusion. Thoracentesis was performed, following which
she developed sudden headache, nausea, and vomiting. Brain
CT scan revealed pneumocephalus, with air in the ventricle
and the subarachnoid space (Fig. 2). A chest CT showed a com-
munication between the pleural cavity and the T2 spinal canal
with intraspinal air (Fig. 3). The precise location of the SAPF
was identified on a CT myelogram with iohexol. The patient
refused surgical repair of the SAPF; therefore, conservative ma-
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Fig. 1. Chest computed tomography scan showing pleural effusion.

Fig. 2. Brain computed
tomography scan after
thoracentesis showing
pneumocephalus.



Pneumorrhachis Following Subarachnoid Pleural Fistula after Surgery

nagement including bed rest with decubitus position was adopt-
ed as treatment. Her symptoms improved dramatically. A fol-
low-up brain CT scan after 27 days showed complete resolution
of the ventricular and subarachnoid air (Fig. 4). Consecutive
chest radiographs showed left-sided pleural effusion, but she
had no cough, difficulty in breathing, or sputum. She was dis-
charged and sent home after 7 weeks since admission, and was
followed-up in the outpatient department.

Fig. 3. Chest computed tomography scan after thoracentesis
showing air collection in the T2 spinal canal and a fistula.

Table 1. Case of subarachnoid-pelural fistular following surgery

DISCUSSION

SAPFs are rare and difficult to diagnose. Only 13 cases of
SAPF following surgery have been reported in the literature
ASOBIASIC) (Table 1). Postoperative pneumocephalus could
result from combination of a dural tear and a pneumorrhachis.
An SAPF may remain asymptomatic when small, or may cause

Fig. 4. A follow-up brain
computed tomography
scan, obtained after 27
days, showing the disa-
ppearance of the pneu-
mocephalus.

Authors ;e:tl)r g’% Sex Cause Site Du;;t:liz of Method of fistula closure
D'Addario 1974 60 M Open thoracotomy for bronchogenic Right T1-T6 3 Days Thoracostomy tube
et al.” carcinoma
Hofstetter 1977 43 M Removal of bronchogenic carcinoma abherent Right T2 2 Months  Thoracoplasty with removal
et al.’! to vertebral bodies and transverse processs and T3 of the first four ribs
of right T2 and T3
Labadie et al.”” 1977 43 M Right upper lobectomy to remove a Right T4 1 Months  Thoracoplasty with removal
squamous cell carcinoma of the first four ribs
Frantz et al® 1980 64 F Traction injury of the intercostal Left T4 6 Days Thoracostomy tube
neurovascular bundle during thoracotomy
Katz et al.'? 1982 60 F Left thoracotomy for removal of mass Left C7-T1 59 Days Percutaneous
lumboperitoneal shunt
Qureshi 1986 56 F  Surgical removal of a solitary benign nerve Left T11 7 Months  Closure with muscle
et al.'” sheath tumor on left side and T12
Rice et al.” 1987 32 F Left posterolateral thoracostomy and Left T6 2 Weeks  Surgical repair and lumbar
decompressive laminectomy subarachnoid drainage
Trammer'” 1990 - - Exdcision of a thoracic ganglioneuroma Left T4-T5 i Closure with muscle
Taken(l)gchi 1993 33 M Operation of mediastinal schwannoma Left T9 20 Days Thoracolumbar drainage
et al.
Boyev et al.” 1995 68 M A left upper lobectomy and enbloc i i Thoracostomy tube
posterior chest wall resection
Diaz et al.” 1995 49 F A lateral extracavitary approach was taken Left T10-T11 A few days Surgical repair
with a thoracotomy
Mor;llaiglassan 1998 52 F T8 to T9 transthoracic diskectomy Left T8-T9 7 Days Surgical repair
et al.
Dickman 1999 - - Costotrasversectomy with laminectomy Closure with muscle
et al.” and facetectomy i i
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pleural effusion and subsequent dyspnea and pleuritic chest pain,
in addition to postural headaches™””, nausea, and vomiting
secondary to intracranial hypotension”. An SAPF once devel-
oped causes a pressure gradient, which allows cerebrospinal
fluid (CSF) to flow from the positive-pressure spinal subara-
chnoid space to the negative-pressure pleural space. The low
thoracic pressure created during inspiration causes CSF to flow
into the chest cavity, and the high intrathoracic pressure during
expiration forces air into the CSF space. This is further compli-
cated by an upright head position that causes an increase in
air in the subarachnoid space, resulting in pneumocephalus.
The diagnosis of SAPF requires an appropriate clinical setting
and relies mostly on the aforementioned symptoms and signs,
although imaging modalities are of great value in confirming
the presence of the fistula. The commonly used imaging modal-
ities are radionuclide cisternography'”, CT myelography'”, and
magnetic resonance imaging. Management of SAPF depends
not only on the size of the fistula defect but also on the progre-
ssion of symptoms, and choosing a treatment strategy is the
most challenging part.

Several reports showing that conservative management is
available in most of patients™.

In a review of 19 cases of SAPF secondary to trauma, 63%
were treated surgically, 26% via chest tube drainage or lumbar
drainage, and 11% conservatively". Furthermore, 27% of the
fistulae developing postthoracotomy closed spontaneously”.
Conservative therapy, which includes bed rest, external lumbar
drainage, and chest tube insertion, has been advocated as the
initial treatment strategy. Surgical repair of the fistula should
be considered after the failure of conservative treatment; how-
ever, the appropriate timing for chest tube drainage or surgical
intervention remains controversial. Early detection and appro-
priate therapy will decrease morbidity associated with this rare
complication.

CONCLUSION

Clinicians must be aware of the possibility of SAPF in patients
with unilateral pleural effusion who have undergone thoracic
spine surgery. Conservative management may be feasible in pa-
tients with SAPF, and long-term follow-up is imperative.
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