Case Report

latrogenic intracranial hypotension secondary to
subarachnoid-pleural fistula after transthoracic surgery for
the treatment of lateral thoracic meningocele

ABSTRACT

Subarachnoid-pleural fistula (SPF), a rare complication following transthoracic spinal surgery, results in the accumulation of cerebrospinal fluid
(CSF) in the pleural space. Hindered spontaneous closure, attributed to negative pleural pressure, gives rise to CSF hypotension and subdural
blood collections. Despite numerous reported cases, achieving consensus on management remains elusive. Treatment options encompass
conservative measures, surgical repair, epidural blood patch, and diverse approaches such as multilayer dural closure or meningocele resection.
Presented herein is a distinctive case following lateral thoracic meningocele surgery, where SPF-induced CSF hypotension found successful
resolution through the innovative use of titanium hemostatic clips to occlude the meningocele. This novel approach, emphasizing the utility
of titanium clips, deviates from conventional strategies. Surgical SPF exclusion, particularly leveraging titanium clips, emerges as a potential
solution, effectively alleviating symptoms of CSF hypotension. The article also aims to present a personal experience, contributing an effective
and alternative approach for the etiological treatment of thoracic meningocele.
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INTRODUCTION

Subarachnoid-pleural fistula (SPF) is a rare and feared
complication of spinal surgery, consisting of a pathological
shunt between the subarachnoid and pleural spaces.!" It can
lead to the accumulation of cerebrospinal fluid (CSF) in the
pleural space. Spontaneous closure of this communication is
hindered by the negative pleural pressure acting as a suction
force in the cavity, determining continuous CSF loss. This
may lead to CSF hypotension with secondary subdural blood
collections. Nonetheless, there is no unanimous consensus
regarding the management of this complication due to the
paucity of cases reported so far.

Spinal meningocele is a rare congenital malformation
characterized by the protrusion of the dura mater and CSF
through a vertebral foramen or bony defect.” Thoracic
meningoceles, though rare, are often associated with
neurofibromatosis type I, Marfan syndrome, or other
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connective tissue disorders.” Their prevalence in the thoracic
region is probably due to the relatively weaker paravertebral
muscles and the pressure gradient between the subdural and
pleural spaces, leading to neuroforamen dilation and bony
remodeling, such as vertebral pedicle erosion.” Patients
can be asymptomatic or exhibit neurological or pulmonary
symptoms such as cough, dyspnea, and palpitations due to
lung and mediastinal compression. In exceptional cases, it
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may cause spinal cord compression (e.g. paraparesis and pain)
or symptoms of intracranial hypotension (IH)."!

IH, characterized by reduced CSF volume and pressure,
often results from dural defects along the neuraxis.*’ It
clinically presents with bilateral subdural hygromas or
subdural hematomas (SDHs). Symptoms may include postural
headaches, nausea, vomiting, disorientation, memory
impairment, diplopia, gait disturbances, and sudden hearing
loss. Sometimes, localization of the leak/dural defect
site is not obtainable. Therefore, the first-line therapeutic
approach is the epidural blood patch (EBP), especially for
moderate-to-severe headaches unresponsive to conservative
management.® However, in cases with an identifiable and
accessible dural defect, direct repair becomes the preferred
treatment option.”

Several cases of iatrogenic SPFs determining IH, primarily
associated with laminectomy procedures or consequent to
lung tumor resections, are reported to date.®” Treatment
management typically involves pleural and lumbar drainage.”!
Direct surgical correction remains the preferred approach
when feasible. Successful repair of dorsal fistulas using
dural grafts,/' omental flaps obtained from cadavers,"
and the application of noninvasive positive pressure
ventilation (NPPV) have been described."” When the point
of the leak is unknown or difficult to treat, an EBP may be
performed.!®

Herein, we present the case of a patient who developed an SPF
after undergoing transthoracic surgery for a lateral thoracic
meningocele. Following the surgery, the patient experienced
secondary CSF hypotension, successfully managed by
occluding the meningocele by means of hemostatic clips.
Notably, while this complication is not rare, the treatment
method employed in this specific case is distinctive, with no
similar cases reported in the available literature to the best
of our knowledge.

CASE REPORT

A 54-year-old woman patient came to our attention with
a 6-month history of worsening cervical and right dorsal
pain unresponsive to analgesics, bringing a computed
tomography (CT) and magnetic resonance (MR) imaging
of the cervicothoracic spine revealing an extradural right
paramedian lesion with probable cystic content at the
T9-11 level, extending into the thoracic cavity, apparently
excluded from the subarachnoid space [Figure 1]. Then, the
patient underwent transthoracic cyst marsupialization and
decompression, performed through a right mini-thoracotomy

Figure 1: Sagittal (a), coronal (b), and axial (c) T2-weighted magnetic
resonance images depicting the right thoracic meningocele located
at the T9-T11 level. Postoperative (thoracotomy) chest radiography
(d) shows the pleural effusion along with the cyst residual. Axial computed
tomography (CT) image (e), and coronal CT multiplanar reconstruction
(f) demonstrate bilateral subdural hematoma secondary to intracranial
hypotension

in the T10-11 space. During the procedure, puncture and
aspiration of the cyst were followed by refilling of the cyst
wall, thus revealing communication with the subarachnoid
space. Therefore, we performed cyst decompression and
occlusion of the communication with a dural patch and
fibrin glue. The postoperative course was uneventful,
and the patient experienced transitory relief of the right
hemithorax pain. A thoracic CT examination documented
partial decompression of the cyst. Several weeks later, the
patient developed positional headaches and cervicalgia.
Subsequent thorax and brain CT examinations revealed right
pleural effusion and subdural fluid collection, respectively,
indicating CSF hypotension due to CSF leakage into the
thoracic compartment [Figure 1]. Then, based on the
clinical and radiological findings, we decided to perform
a posterior approach with the aim of repairing the fistula
by direct surgical exclusion. A T10 right hemilaminectomy,
partial T9, and T10 right pediculectomy were performed.
After exposing the dural sac, we identified two necks of the
meningoceles occupying the two enlarged neuroforamina
and, after isolating them, three 11 mm titanium aneurysm
clips were strategically used to exclude the caudal
“neck,” and another clip was used to exclude the cranial
one [Figure 2]. A right chest drainage was subsequently
inserted and maintained for 6 days, during which a chest
radiographic examination demonstrated improved pleural
effusion and lung reexpansion. Postoperatively, the patient
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Figure 2: Intraoperative images after isolation (a) and clipping (b) of cyst’s
neck. D: dural sac; pT9: T9 pedicle; pT10:T10 pedicle; *cyst’s caudal neck;
*cyst’s cranial neck. Postoperative (laminectomy and cyst exclusion) images:
bone window axial, and sagittal reconstruction computed tomography
images (c) show cyst’s necks clipping; postoperative (d), 3-month (e) and
6-month (f) follow-up thoracic spine magnetic resonance images show
progressive cyst regression

experienced significant relief from preoperative headaches,
even in an upright position. Postoperative CT and MR
imaging showed the absence of communication between
the thoracic meningocele and the dural sac, confirming the
surgical procedure’s effectiveness [Figure 2|. Serial cranial
CT examinations showed a progressive reduction of bilateral
subdural collections until complete regression [Figure 3].
Furthermore, serial MR examination of the thoracic spine
documented progressive regression of the cyst. At the
6-month follow-up, the patient displayed complete resolution
of symptoms, indicating the success of the surgical strategy.

Figure 3: Three-month (a and b) and 6-month (c and d) follow-up cranial
computed tomography images show reduction and disappearance of
bilateral subdural hematoma

DISCUSSION

SPF is an uncommon complication of spinal surgery through
a transthoracic approach. It can lead to the accumulation
of CSF in the pleural space. Spontaneous closure of
this communication is hindered by the negative pleural
pressure acting as a suction force in the cavity, determining
continuous loss of CSE This may lead to CSF hypotension
with secondary subdural blood collections. Nonetheless,
there is no unanimous consensus regarding the management
of this complication due to the paucity of cases reported
so far.

Treatments for SPF include conservative measures (i.e. chest
drainage, bed rest, intravenous fluid supplementation,
NPPV, etc.) and surgical repair.'¥! Some authors? have
advocated for the use of a multilayer dural closure along
with lumboperitoneal or cystoperitoneal shunts with
a high failure rate. Previous studies!" report resection
or ligation of the meningocele posteriorly through a
laminectomy, with or without instrumentation if the
patient has kyphosis/kyphoscoliosis or laterally through
thoracotomy.”!

In addition, there is evidence suggesting the effectiveness
of EBP in managing spontaneous IH. EBP is occasionally
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employed based on the premise that it induces a mass effect,
compressing the subarachnoid space and thereby regulating
CSF pressure within the cranial cavity. Simultaneously,
the formation of an “epidural plug” is facilitated by clot
formation, where the clot adheres to the thecal sac and may
potentially develop into a permanent seal.

The utilization of titanium clips for lateral meningocele
surgical exclusion is uncommon. Nevertheless, clips can be
very useful, thanks to the different existing configurations,
adaptability, and maneuverability of the clip holder in narrow
spaces, such as at the neuroforamen, providing atraumatic
and complete wrapping of the neck.

Regarding SDHs secondary to IH, some authors!'® advocate
surgical evacuation in case of clinical deterioration and
consciousness impairment. Others!™” note that subdural fluid
collections can be managed safely by directing treatment
at the underlying CSF leak, without hematoma evacuation,
and some emphasize that surgical evacuation might increase
the risk of brain herniation. There are several reports!'™ of
transient complications, morbid outcomes, and even death.

In our case, after the etiologic treatment of IH, we opted
for conservative management of the SDH with serial CT
examinations and close clinical monitoring, although the
patient was symptomatic in terms of positional headaches.

CONCLUSIONS

In cases of symptomatic CSF hypotension secondary to a
SPE, the surgical treatment of excluding/closing the fistula
may be adequate to effectively resolve even the secondary
signs related to subsequent CSF hypotension, such as SDHs.
In our case, a simple and etiologic approach, in line with a
“to do more with less” philosophy, was employed, directly
identifying and closing the communication between the
subdural and pleural spaces.
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