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Large Compressive Pseudomeningocele
Causing Early Major Neurologic Deficit
After Spinal Surgery

Brandon L. Raudenbush, DO1, Andrew Molinari1,
and Robert W. Molinari, MD1

Abstract

Study Design: Retrospective review.

Objectives: Large compressive pseudomeningocele causing a major neurologic deficit is a very rare complication that is not well
described in the existing literature.

Methods: Institutional review board consent was obtained to study 2552 consecutive extradural spinal surgical cases per-
formed by a single senior spinal surgeon during a 10-year period. The surgeon’s database for the decade was retrospectively
reviewed and 3 cases involving postoperative major neurologic deficits caused by large compressive pseudomeningocele were
identified.

Results: The incidence of postoperative compressive pseudomeningocele causing major neurologic deficit was 0.12% (3/2552)
per decade of spinal surgery with approximately 1.3% of cases incurring incidental durotomy. Average age of the patients was
57 years (range 45-78). One patient had posterior cervical spine surgery, and 2 patients had posterior lumbar surgery. All 3
patients had intraoperative incidental durotomy repaired during their index procedure. Large compressive pseudomeningocele
causing major neurologic deficit occurred in the early 2-week postoperative period in all patients and was clearly identified on
postoperative magnetic resonance imaging. All 3 patients were treated with emergent decompression and repair of the dural
defect. All patients recovered neurologic function after revision surgery.

Conclusions: Incidental durotomy and repair causing a large compressive pseudomeningocele after spine surgery is a rare and
potentially devastating event. Early postoperative magnetic resonance imaging assists in the diagnosis. Emergent decompression
combined with revision dural repair surgery may result in improved outcomes. Surgeons should be cognizant of this rare cause of
early postoperative major neurologic deficit in patients who had previous dural repair.
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Introduction

Incidental durotomy is a relatively common occurrence in

spinal surgery, estimated to occur in 1% to 17% of spinal

surgery cases.1-8 A dural defect can lead to a pseudomenin-

gocele, or collection of cerebrospinal fluid (CSF), causing

symptoms of postural headache, blurry vision, dizziness,

diplopia, photophobia, tinnitus, pain, nausea, and vomiting.9

Most studies report that dural tears have a relatively benign

natural history without long-term complications or changes in

outcomes when compared to patients without a dural tear.3-

5,8,10-12 Other studies have found poorer outcomes with inci-

dental durotomy, and it has been seen as a source for medical

malpractice claims.2,13 Major postoperative neurologic defi-

cits caused by compressive pseudomeningocele lesions fol-

lowing spine surgery have not been well described in the

literature.14-19 The purpose of this article is to describe the

rare occurrence of this potentially catastrophic postoperative
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complication and to raise the level of awareness among prac-

ticing spinal surgeons.

Methods

Institutional review board consent was obtained for a retro-

spective review study. During the period from July 2005

through June 2015, a total of 2552 consecutive spinal surgical

cases were performed by a single spinal surgeon (senior

author RWM). There were 2501 adult and only 51 pediatric

patients. All patients had extradural spinal surgical proce-

dures in the lumbar, thoracic, or cervical spinal regions. The

surgeon’s database for this decade was retrospectively

reviewed and 3 cases involving postoperative major neurolo-

gic deficits caused by large compressive pseudomeningocele

were identified. All 3 patients had incidental durotomy and

repair during their index procedure. The medical records of

the 3 patients were reviewed, and all were available for office

physical examination, interview, and ultimate follow-up. The

clinical presentation, surgical management, and patient out-

comes are described. A literature review identifying a paucity

of existing literature on the topic was performed and included

in the article.

Results

The incidence of postoperative compressive pseudomeningo-

cele causing major neurologic deficit was 0.12% (3/2552) per

decade of spinal surgery, with approximately 1.3% of cases

incurring incidental durotomy. Average age of the patients was

57 years (range 45-78). One patient had posterior cervical spine

surgery, and 2 patients had posterior lumbar surgery. All 3

patients had intraoperative incidental durotomy repaired during

their index procedure. Large compressive pseudomeningocele

causing major neurologic deficit occurred in the early 2-week

postoperative period in all patients and was clearly identified

on postoperative magnetic resonance imaging (MRI). All 3

patients were treated with emergent decompression and repair

of the dural defect. All patients recovered neurologic function

after revision surgery.

Case Series

Case 1

A 48-year-old male with cervical myelopathy with ossification

of the posterior longitudinal ligament (OPLL) underwent

C2-T1 cervical laminectomy and instrumented fusion. Intra-

operatively, an incidental durotomy was noted at C3-C4 and

was repaired primarily with 6-0 polypropylene suture, fibrin

sealant, and the wound was closed with 2 subfascial drains.

Prior to closure, a valsalva test was performed by anesthesia

at 40 mm Hg without any leaking CSF noted. On postoperative

day (POD) 9, while in postoperative rehabilitation, the patient

had an acute change in neurologic function, with an abrupt

onset of bilateral arm and leg numbness, 2/5 weakness, and

severe neck pain. In addition, he had urinary retention

and inability to urinate. An emergent MRI was obtained

and demonstrated the presence of a large compressive pseudo-

meningocele extending from the region of C2 though C7

(Figure 1). The patient was taken emergently to the operating

room for decompression and revision dural repair with 6-0

polypropylene suture, placement of a collagen dural patch, and

fibrin sealant. Postoperatively, the patient noted improved neck

pain with normal bilateral upper and lower extremity sensation.

His motor examination improved to 4/5 strength in all upper

and lower extremity motor groups. The patient was transferred

back to inpatient rehabilitation for an additional 9 days and was

discharged home with 4 out of 5 muscle strength in major

muscle groups in his bilateral arms and legs and resolution of

his neurogenic bladder. By 3 months after surgery the patient

had regained full motor strength with no residual numbness,

sensory deficits, or urinary dysfunction. At 2 years postopera-

tive, he demonstrated continued normal neurologic function

with minimal neck pain.

Case 2

A 75-year-old female with severe lumbar spinal stenosis and

preoperative foot drop underwent L4-L5 lumbar decompres-

sion surgery (bilateral partial laminectomy, bilateral partial

facetectomy, bilateral foraminotomy) after failing conserva-

tive treatment. Intraoperatively, an incidental durotomy was

noted at L4-L5 and was repaired primarily with several 6-0

polypropylene sutures, collagen matrix patch, and fibrin sea-

lant. A valsalva test was performed by anesthesia at 40 mm

Hg without any leaking CSF noted. On POD 1, the patient

had urinary retention with 1200 mL of urine requiring mul-

tiple catheterizations. On POD 2, the patient had continued

urinary retention with post-void residuals >1200 mL and

had new sensory changes with decreased pinprick sensation

in the perigenital region and the right L4, L5, and S1 der-

matomes. Physical exam demonstrated significantly dimin-

ished rectal tone and right lower extremity foot drop with 1/

5 tibialis anterior and extensor halluces longus (EHL) func-

tion. A diagnosis of cauda equina syndrome was made and

an MRI was obtained demonstrating the presence of a large

compressive pseudomeningocele in the region of the L4-5

operative site (Figure 2).

The patient was taken emergently to the operating room for

decompression and revision dural repair with 6-0 polypropy-

lene sutures, a collagen matrix patch, and fibrin sealant. The

previous sutures were noted to be loose and no longer holding

the dura. A subfascial drain was placed and the patient was

kept on bed rest for 48 hours. The patient was transferred to

acute rehabilitation for 2 weeks where catheterizations were

continued for urinary retention. At 3-month follow-up, the

patient had regained normal bladder function but had contin-

ued genital and lower extremity numbness and continued foot

drop. At 3 years postoperative, she had some residual L4

numbness, and normal bilateral lower extremity motor exam-

ination with complete resolution of her foot drop. She
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reported minimal back pain and no leg pain. Bowel and blad-

der function remained normal.

Case 3

A 78-year-old male with lumbar spinal stenosis underwent

L1-S1 lumbar decompression surgery (bilateral partial laminect-

omy, bilateral partial facetectomy, bilateral foraminotomy) after

failing conservative treatment. Intraoperatively, ossification of

the dura was noted and a large incidental durotomy occurred

over multiple contiguous lumbar levels. The dura was repaired

using multiple sutures and a collagen matrix graft was placed

over the remaining dural defect. The repair was reinforced using

a sutured bovine pericardium patch and fibrin sealant. The fas-

cial layer was closed tightly with a subfascial drain and the

patient was placed on bed rest for 48 hours after surgery.

On POD 2, a Foley catheter was placed for urinary retention

>500 mL of retained urine. On POD 4, the patient began having

Figure 1. (a) Preoperative lateral radiograph, (b) postoperative sagittal and (c) axial T2 MR views in a 78 year-old patient demonstrating severe
multilevel thecal sac compression from a large pseudomeningocele following lumbar decompression surgery. There is near-complete sac
occlusion from L1-L5 levels and cauda equina syndrome clinically.
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fecal incontinence. The patient was slow to mobilize with easy

fatigue and subsequent lower extremity weakness. The

patient’s bowel incontinence persisted during his postopera-

tive course despite discontinuation of bowel prophylactic

medications and his leg weakness progressed diffusely to

4-/5 in all muscle groups. Clear fluid suspected to be CSF

began leaking from the inferior portion of the healing skin

incision on POD 13. Physical exam demonstrated diminished

rectal tone and continued 4-/5 lower extremity weakness with

lower extremity and peri-anal numbness. An MRI scan was

obtained at that time (Figure 3) demonstrating a large com-

pressive pseudomeningocele and a diagnosis of cauda equina

syndrome was confirmed. The patient’s wound was explored

emergently and the presence of a large compressive pseudo-

meningocele was confirmed at revision surgery. A revision

dural repair with allograft dermis tissue was sutured to the

remaining dura as well as placement of a collagen matrix

graft. A lumbar subarachnoid drain was placed and was mon-

itored in the intensive care unit draining 5 mL per hour for

48 hours while on bed rest.

The patient was transferred to inpatient acute rehabilitation

for 16 days. Bowel and bladder function, as well as lower

extremity weakness, all resolved by 6 weeks postoperative.

At 5-month follow-up, the patient was asymptomatic with no

clinical signs of pseudomeningocele or residual deficits from

cauda equina syndrome.

Discussion

Incidental durotomy has been estimated to occur in 1% to 17%
of spinal surgery cases.1-8 A pseudomeningocele can cause

symptoms of postural headache, blurry vision, dizziness, diplo-

pia, photophobia, tinnitus, back pain, leg pain and radicular

symptoms, nausea, and vomiting, and in a rare case, it has even

caused tracheal obstruction.9,20,21 Although most studies have

reported low morbidity associated with incidental durotomies,

some studies have found poorer outcomes with incidental dur-

otomy and a source for medical malpractice claims.2-5,8,10-13

Major neurologic deficits caused by compressive epidural

lesions following elective spine surgery are well known and

have been reported.22,23 Postoperative epidural hematoma is a

well-described cause of postoperative neurologic deficit. MRI

is useful in distinguishing between the more common hema-

toma and less common compressive pseudomeningocele

lesion. The fluid signal on the T2-weighted MRI for pseudo-

meningocele typically matches the fluid signal for the visible

Figure 3. (a) Preoperative sagittal CT and T2 MR view of the cervical
spine in a 48-year-old patient with OPLL and myelopathy. (b) Post-
operative sagittal T2 MR view in the same patient demonstrating a
large pseudomeningocele with severe cord compression causing
quadriplegia.

Figure 2. (a) Preoperative T2 MR sagittal and axial views in a 75
year-old patient with L4-L5 stenosis. (b) Postoperative sagittal and
axial T2 MR views demonstrating severe thecal sac compression at
L4-L5 from a large pseudomeningocele resulting in cauda equina
syndrome.
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CSF in the spinal canal, while the hematoma T2-weighted fluid

signal is usually distinct from the CSF signal. Compressive

pseudomeningocele is a rare finding after incidental durotomy.

The incidence of compressive pseudomeningocele occurring

after incidental durotomy was approximately 1.3% in our

series. To our knowledge, few studies have reported major

neurologic deficits caused by a pseudomeningocele following

spine surgery.14-19

A PubMed and Medline search identified only 10 pub-

lished articles on this topic.11,17,19,20,24-29 Three articles

dealt specifically with pseudomeningocele following trau-

matic events and not after spine surgery.24,25,28 One article

by van Oostenbrugge et al26 described thoracic cord com-

pression due to ossification of the ligamentum flavum and

not due to a pseudomeningocele. An article by Pereira Filho

Ade et al19 described a delayed case of symptomatic thor-

acic pseudomeningocele causing cord compression follow-

ing surgery for an intradural-extramedullary schwannoma.

An article by Macki et al17 described a symptomatic thor-

acic pseudomeningocele causing spinal cord compression

and leg weakness following thoracic laminectomy and dis-

cectomy. Treatment consisted of surgical drainage of the

cyst with no reoccurrence noted on MRI scan and complete

resolution of the patient’s symptoms.17

Asha et al29 reported one patient who developed cauda

equine syndrome after lumbar spinal decompressive surgery.

The authors identified a large pseudomeningocele acting as an

extradural mass lesion. Furthermore, they suggested an etiolo-

gic explanation in the dural defect acting as a one-way “ball-

valve” causing the large compressive pseudomeningocele. The

same “ball-valve” theory many also be an appropriate explana-

tion for the formation of the compressive pseudomeningoceles

presented in our case series.29 Tan et al20 also described com-

pressive radiculopathy due to a delayed pseudomeningocele

secondary to an occult dural tear during minimally invasive

invasive tubular lumbar microdiscectomy.

Weber et al27 reviewed the incidence and the health care costs

associated with CSF leaks during elective spine surgery for

degenerative conditions. An incidence of 4.6% was observed

with increased hospital costs of nearly 50% as compared to

Table 1. Incidental Durotomy Cases.

Patient Age Gender Diagnosis Comorbidities Procedure Deficit
Return to
Surgery Final Outcome

3 78 Male Lumbar
spinal
stenosis

Parkinson’s disease,
essential
thrombocytosis,
coronary artery
disease, myocardial
infarction, CHF, h/o
deep venous
thrombosis,
pulmonary embolism,
transient ischemic
attack, atrial
fibrillation,
supraventricular
tachycardia, diabetes
mellitus, diverticulosis

L1-S1 bilateral
decompressiona with
T12-L3 incidental
durotomy repair
augmented with
bovine pericardial
patch, collagen matrix
patch, and fibrin
sealant

Cauda equina
syndrome

13 days Return of urinary
function and leg
strength at
3 months

2 75 Female Lumbar
spinal
stenosis

Hypertension, coronary
artery disease,
hyperlipidemia,
diabetes mellitus

L4-L5 bilateral
decompressiona with
incidental L4-L5
durotomy repair with
polypropylene
sutures, augmented
with collagen matrix
patch and fibrin
sealant

Cauda equina
syndrome

3 days Return of urinary
function at
3 months,
complete
neurologic
recovery with
some residual
numbness at
3 years

1 48 Male Cervical
spondylotic
myelopathy

Osteoarthritis, attention
deficit disorder

C2-T1 laminectomy and
instrumented spinal
fusion with C3-C4
incidental durotomy
repair with
polypropylene suture
augmented with fibrin
sealant

Quadriplegia and
neurogenic
bladder

8 days Return of
extremity
strength at
3 months;
complete
neurologic
recovery at
2 years
postoperative

aBilateral partial laminectomy, bilateral foraminotomy, and bilateral partial facetectomy.
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routine surgeries. The authors found incidental durotomies and

CSF leaks to significantly increase hospital costs.27

Weng et al30 described 11 cases of symptomatic pseudome-

ningoceles and their treatment approach to these challenging

cases. The authors also described their experience with so-

called “giant pseudomeningocele,” or a pseudomeningocele

>8 cm in length. None of the patients in this series had major

neurologic deficits from pseudomeningocele. The authors con-

cluded that a combined treatment protocol of open revision

surgery for extirpation of the pseudomeningocele, repair of

dural tears, and placement of a subarachnoid drain resulted in

good outcomes with no failure of treatment.30

We believe our article is an important addition to the exist-

ing literature. Our case series identifies incidental durotomy

during the index spinal surgery as a potential risk factor for the

development of postoperative large compressive pseudomenin-

gocele, which may result in major neurologic deficit. While we

have identified the rare incidence of the occurrence in our

decade-long consecutive spinal surgery review (0.13% per

decade), nonetheless, the diagnosis should be entertained in the

postoperative workup of patients who have incidental durot-

omy repair and develop major neurologic deficit in the post-

operative period. All 3 patients in our series had correct

identification of the compressive pseudomeningocele on post-

operative MRI. The revision surgical plan was appropriately

altered in all 3 patients to include revision dural repair in addi-

tion to the standard decompression of the extradural mass.

It is important to emphasize that all 3 patients presented in

our article had incidental durotomies that were recognized

and appropriately repaired at the time of the index procedure

(Table 1). In 1 of the 3 cases (case 2), failure was noted less

than 72 hours after the index surgery and compression was

clearly confirmed with an early postoperative MRI scan (Figure 2).

In the 2 remaining cases (cases 1 and 3), there was a delay of

nearly 1 week and 2 weeks, respectively, before symptoms of

severe compression were observed.

Our article is the first to describe a series of patients who

developed major neurologic deficits from postoperative large

compressive pseudomeningoceles after spinal surgery. Our series

contains patients who had postoperative compressive pseudome-

ningoceles in either the cervical and lumbar spine regions of the

spine with a common risk factor being incidental durotomy with

repair during the index surgical procedure. The most common

major neurologic deficit was cauda equina syndrome. Risk fac-

tors for incidental durotomy have been studied previously and

include OPLL, anterior cervical corpectomy, revision surgery,

age, degenerative diagnosis, lumbosacral surgery, and increased

surgical invasiveness.1,31 Two of the 3 patients presented had

advanced age, a degenerative diagnosis, and lumbosacral surgery

as risk factors for durotomy. One patient had OPLL placing him

at increased risk for an incidental durotomy.

Prompt diagnosis using postoperative MRI and revision of

the surgical plan to include dural repair in addition to evacua-

tion of the compressive lesion resulted in eventual return of

neurologic function in all 3 patients presented in our series

(Table 1).

Conclusion

Large compressive pseudomeningocele causing a major neuro-

logic deficit following incidental durotomy repair is a rare

complication of spinal surgery. Early postoperative MRI assists

in the diagnosis and emergent decompression combined with

revision dural repair surgery may result in improved outcomes.

Surgeons should be cognizant of this rare cause of early post-

operative major neurologic deficit in patients who had previous

dural repair. Although incidental durotomies are typically

benign, spine surgeons should have a higher index of suspicion

for a compressive pseudomeningocele lesion in patients with

neurologic symptoms following dural repair.
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