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BACKGROUND Iatrogenic pseudomeningocele incidence after lumbar surgery is 0.068%–2%, and most lumbar pseudomeningoceles are smaller
than 5 cm; however, in rare cases, “giant” pseudomeningoceles greater than 8 cm in size may develop. Normal pressure hydrocephalus (NPH) is
another rare condition in which the ventricles expand despite the presence of normal intracranial pressure. To date, pseudomeningocele associated
with NPH has not been reported.

OBSERVATIONS An 80-year-old woman underwent L3–5 laminectomy and posterior lumbar interbody fusion, and her symptoms improved after
surgery. However, dementia appeared 1 month after surgery. Repeated brain computed tomography showed ventricular enlargement, and lumbar
magnetic resonance imaging showed a long pseudomeningocele in the subcutaneous tissues at the L4 level. Here, the authors report a rare case of
an iatrogenic giant pseudomeningocele accompanied by NPH after lumbar surgery. The symptoms of NPH in the present case occurred after spinal
surgery and recovered after dural repair surgery, indicating that the changes in cerebrospinal fluid circulation and/or pressure due to
pseudomeningoceles may cause NPH.

LESSONS The prevention of dural tears through precise surgical technique and primary repair of dural tears are the best approaches to prevent
pseudomeningocele incidence and subsequent events.

https://thejns.org/doi/abs/10.3171/CASE224
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Pseudomeningocele is defined as an extradural abnormal cystic collec-
tion of cerebrospinal fluid (CSF) without the dura mater that results after a
rupture in the dural arachnoid layer.1 The etiology can be iatrogenic, trau-
matic, or congenital.2,3 Iatrogenic pseudomeningocele incidence after lum-
bar surgery is 0.068%–2%,4 where the pseudomeningoceles are often
small, asymptomatic, and spontaneously disappearing.5 However, some
patients may present with low back pain and neurological symptoms,
including radiculopathy, headache, or local swelling. Most lumbar pseudo-
meningoceles are smaller than 5 cm; however, in rare cases, “giant” pseu-
domeningoceles greater than 8 cm in size may develop.1,3

Normal pressure hydrocephalus (NPH) is another rare condition in
which the ventricles expand despite the presence of normal intracranial

pressure. It presents with the classic triad of dementia, gait disturbance,
and bladder disorder.6 Furthermore, the etiology is usually idiopathic but
can be associated with previous intracranial hemorrhage, head injury, or
meningitis. To date, pseudomeningocele associated with NPH has not
been reported. Here, we report a rare case of an iatrogenic giant pseu-
domeningocele accompanied by NPH after lumbar surgery.

Illustrative Case
An 80-year-old woman with a 1-year history of low back pain

and radiculopathy in both legs was referred to our hospital after
magnetic resonance imaging (MRI) detected lumbar spinal stenosis.

ABBREVIATIONS CSF = cerebrospinal fluid; CT = computed tomography; MRI = magnetic resonance imaging; NPH = normal pressure hydrocephalus;
VP = ventriculoperitoneal.
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Her neurological examination revealed mild sensory deficit in both
legs along with hypoexcitability of the patellar tendon reflex on the
right side. No bladder or bowel dysfunction was observed. An L3–5
laminectomy and posterior lumbar interbody fusion were performed.
After surgery, the patient’s radiculopathy improved, and walking
rehabilitation was initiated. Approximately 1 month after surgery,
dementia appeared; however, no significant results were found on
brain computed tomography (CT) (Fig. 1, left). At 2 months after
surgery, the patient experienced urinary dysfunction and difficulty in
gait. Repeated brain CT showed ventricular enlargement but no
brain hemorrhage or infarction (Fig. 1, right).

Lumbar MRI revealed a small tear within the posterior dura at level
L4 and a substantially sized collection of CSF in a long pseudomeningo-
cele in the subcutaneous tissues, measuring 25 cm in length (Fig. 2, left)
with a maximum cross-sectional size of 11� 4 cm (Fig. 2, right).

The patient underwent excision of the pseudomeningocele and dural
repair. A posterior CSF fistula without nerve root entrapment was

identified (Fig. 3, left) and subsequently repaired using 5-0 monofilament
polypropylene sutures with the fascia of the paravertebral muscle
because direct suturing could not be achieved due to hard dural tissue
(Fig. 3, right). The dural closure was augmented with fibrin sealant appli-
cation, followed by drain insertion and layered closure.

Postoperative lumbar MRI indicated complete excision of the
pseudomeningocele with minimal CSF leakage (Fig. 4). Subse-
quently, the patient’s dementia symptoms improved slightly, and she
was transferred to another hospital to undergo ventriculoperitoneal
(VP) shunt implantation—a system for draining CSF from the lateral
ventricles to the peritoneal cavity. Ventricular enlargement was
reduced after the implantation of the VP shunt (Fig. 5), and the
dementia symptoms and gait disturbance dramatically improved.

Discussion
Observations

The incidence of pseudomeningocele and CSF fistula is unclear
because many patients tend to be asymptomatic. Previous studies
have reported an estimated prevalence of 0.068%–2%.7–10

FIG. 1. Brain CTafter spine surgery. Left: Brain CT showed no signifi-
cant findings at 1 month after lumbar surgery. Right: Brain CT demon-
strated ventricular enlargement but no brain hemorrhage or infarction
at 2 months after lumbar surgery.

FIG. 2. Lumbar MRI after spine surgery. Left: T2-weighted sagittal
image. Right: T2-weighted axial image. A small tear within the posterior
dura at level L4 and a substantially sized collection of CSF in a long
pseudomeningocele in the subcutaneous tissues, measuring 25 cm in
length (left) with a maximum cross-sectional size of 11� 4 cm (right).

FIG. 3. Operative images of CSF fistula repair. Left: A posterior CSF
fistula (surrounded by the black dotted line) without nerve root entrap-
ment was identified. Right: The fistula was repaired using 5-0 monofila-
ment polypropylene sutures with the fascia of the paravertebral muscle.

FIG. 4. Lumbar MRI after surgery for pseudomeningocele excision
and dural repair. Left: T2-weighted sagittal image. Right: T2-weighted
axial image. The pseudomeningocele was completely excised with
minimal CSF leakage.
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Dural tear is a relatively common complication after spine sur-
gery. In primary surgery, the prevalence ranges from 3% to 5%,11

indicating that most dural tears or pseudomeningoceles are self-
resolving and asymptomatic. Once a dural tear is identified, it
should be appropriately assessed and treated. Failure to treat it
could lead to the development of pseudomeningoceles, causing
some symptoms, including headache, radiculopathy, and low back
pain. Moreover, a dural tear in both the dural and arachnoid layers
can lead to CSF leakage into the paraspinal tissues and develop-
ment of a giant pseudomeningocele just under the skin, which can
easily become infected.

For asymptomatic cases, it may be possible to wait for the sponta-
neous resolution of the pseudomeningoceles; Solomon et al. reported
cases with spontaneous healing of the dural defect with gradual
resorption of the CSF.12 Alternatively, for symptomatic cases, surgery
for lumbar pseudomeningoceles may require careful closure of the
dural tear with the nerve roots back into the dural sac.

NPH can be divided into two subtypes—one is idiopathic NPH,
where the underlying cause is not previously known, and the sec-
ond is secondary NPH, which is a result of various pathologies,
such as subarachnoid hemorrhage, trauma, meningitis, stroke, or
intracerebral hemorrhage. Secondary NPH can also be caused by
fibrosis and adhesions in the subarachnoid space and arachnoid
granulations.13,14 Although NPH cannot be resolved, many patients
find relief through the surgical placement of a VP shunt. Therefore,
the patient in this study was transferred to another hospital to
undergo VP shunt implantation.

A tap test comprising 30–50 ml of CSF drainage from patients
followed by the assessment of symptom status is often used to
determine the prognosis of NPH.15 However, in the present case,
the pseudomeningocele was so large that we could not drain the
real CSF inside the dura mater even after the puncture of the giant

pseudomeningocele. Therefore, the diagnosis of NPH was not vali-
dated, which is a limitation of this study.

The association of CSF leakage with NPH has not been rep-
orted. However, the symptoms of NPH in the present case occurred
after spinal surgery and recovered after dural repair surgery, indicat-
ing that the changes in CSF circulation and/or pressure due to
pseudomeningoceles may cause NPH. Altered CSF dynamics may
have induced the overproduction of CSF or may have induced the
adhesions in the subarachnoid space of the brain, resulting in sec-
ondary NPH. Another possibility is that this patient had undiscov-
ered NPH, which may have delayed the onset of NPH symptoms
by reducing pressure in the cerebrospinal cord due to postoperative
pseudomeningocele.

Thus, the stabilization of CSF circulation and/or pressure through
dural repair might lead to a reduction in the NPH symptoms, includ-
ing dementia.

Lessons
The incidence of pseudomeningocele following spinal surgery is

rare, and its occurrence could lead to the development of NPH.
The prevention of dural tears through precise surgical technique
and the primary repair of dural tears are the best approaches to
prevent pseudomeningocele incidence and subsequent events.
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