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latrogenic spinal cord herniation is a rare complication following spinal surgery. We introduce a posterior trans-dural repair technique

used in a case of thoracic spinal cord herniation through a ventral dural defect following resection of ossification of the posterior
longitudinal ligament (OPLL) in the cervicothoracic spine. A 51-year-old female was suffering from paraplegia after laminectomy alone
for cervicothoracic OPLL. Magnetic resonance imaging revealed a severely compressed spinal cord with pseudomeningocele identified
postoperatively. Cerebrospinal fluid leak and iatrogenic spinal cord herniation persisted despite several operations with duroplasty
and sealing agent. Finally, the problems were treated by repair of the ventral dural defect with posterior trans-dural duroplasty. Sev-
eral months after surgery, the patient could walk independently. This surgical technique can be applied to treat ventral dural defect

and spinal cord herniation.
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Introduction

Pseudomeningoceles are extravasated collections of
extradural cerebrospinal fluid (CSF) that result from a
dural tear [1,2]. They may be traumatic, congenital and
iatrogenic. Iatrogenic spinal cord herniation occurs after
durotomy, usually during cervical or lumbar surgery.
Extradural herniation of the thoracic spinal cord is a rare
complication that presents with progressive paraplegia.
After surgical reduction of the herniated spinal cord and
dural repair, a patient’s neurological function can be re-
covered [3]. In this report, we describe a case of thoracic
spinal cord herniation through a ventral dural defect fol-
lowing resection of ossification of the posterior longitudi-

nal ligament (OPLL) in the cervicothoracic spine.

Technical Note

A 51-year-old female was referred to our institute for
paraplegia and anesthesia below the T2 dermatome. Deep
tendon reflex was increased at knee and ankle jerk, with
ankle clonus. Cervicothoracic OPLL had been diagnosed
and resected with laminectomy at another hospital one
week before. CSF leaked out through the surgical wound.
Magnetic resonance imaging (MRI) revealed a severely
compressed spinal cord and postoperative pseudomenin-
gocele were identified (Fig. 1). We decided to revise the
surgical site for neural decompression and stabilization.
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Fig. 1. Magnetic resonance imaging showing severely compressed
spinal cord and postoperative pseudomeningocele.

Fig. 2. Intraoperative photography: posterior trans-dural duro-
plasty technique. (A, B, C) An artificial dura was passed on the
ventral side of the spinal cord and reinforced to the dura located
on superior aspects of the upper and lower roots, allowing func-
tion as a check valve.
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1. Operation

Through a posterior approach, we first installed pedicle
screws and placed a tentative rod with dekyphotic rod
contouring. After further laminectomy of the thoracic
spine, severely compressed ventral dura and CSF leak
from the ventral dural defect were visualized. Severe
adhesion between the OPLL and ventral dura made it
impossible to dissect and repair the defect primarily. We
were obliged to perform duroplasty using artificial dura,
muscle patch and sealant. Postoperatively, the patients’
neurological status improved, but it sequentially deterio-
rated after 3 days. Although we performed re-operation
using a similar surgical technique on day 5 after the initial
operation, CSF leakage and iatrogenic spinal cord hernia-
tion with paraparesis (motor grade 2-3) persisted. Finally,
the problems were treated by repair of the ventral dural
defect with posterior trans-dural duroplasty on day 10
after the initial operation. The spinal cord was exposed by
durotomy. To free the spinal cord, the dentate ligament
was resected. The ventral OPLL was carefully resected
with the attached portion of the ventral dura. The primary
repair of the ventral dural defect was not feasible due to
severe adhesion between the ventral dura and remained
OPLL. An artificial dura was passed on the ventral side of
the spinal cord and reinforced to the dura located on the
superior aspects of the upper and lower roots, allowing it
to function as a check valve (Figs. 2, 3). To prevent anteri-

Fig. 3. Schematic drawing of the posterior trans-dural duro-
plasty in the shape of a check valve.
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or spinal artery injury or cord damage, careful dissection
between the spinal cord and ventral dura and soft artificial
dura material are mandatory.

2. Postoperative course

After surgery, the patient gradually recovered from
paraplegia. An external orthosis was applied for 3 months
to achieve bony fusion. Several months after surgery, the
patient could walk independently. Postoperative MRI
showed well-decompressed spinal cord without pseudo-
meningocele or spinal cord herniation (Fig. 4).

Discussion

Laminectomy without instrumentation has not been rec-
ommended for thoracic OPLL because of the kyphotic
curvature. Dorsal shift of the spinal cord in the thoracic
spine may not occur by laminectomy alone. When decid-
ing a posterior approach, neural decompression with in-
strumentation should be considered [4-7].

Tatrogenic spinal cord herniation through a dural defect
is a rare complication. The first report of iatrogenic spinal
cord herniation was published over 40 years ago [3]. A
meta-analysis of 126 case reports indicated the several
cases with ventral thoracic dural defect [8]. However,
no cases of spinal cord herniation following resection of

OPLL in the thoracic spine have been reported.

A previous clinical study involving a series of patinets
with idiopathic spinal cord herniation determined that the
most common clinical symptom was Brown-Sequard syn-
drome [9]. The authors suggested the symptoms might be
derived from the involvement of the anterolateral funicu-
lus. On the other hand, another investigator explained the
symptoms as myeloradiculopathies [10].

In this case, recurrence of iatrogenic spinal cord hernia-
tion even after repeat revision surgery is thought to have
worsen the neurological symptoms. Despite advance-
ments in surgical techniques for thoracic OPLL, favorable
results are not always achieved. In patients with thoracic
myelopathy resulting from thoracic OPLL, removal of the
ossified PLL is the most effective method of relieving pres-
sure on the spinal cord [7,11-15]. A surgical technique for
OPLL of the thoracic spine which was removed by floating
method has been described [16]. For this patient, floating
method was not feasible because of extensive adhesion
between the dura and OPLL.

Direct primary closure of ventral dural defect is the
best way to treat spinal cord herniation [17]. However,
primary closure is not always feasible. A previous study
reported that a muscle pedicle flap technique to repair a
CSF fistula can be used as an alternative to the direct clo-
sure of ventral dural defects [18]. The authors suggested
that the technique can be used as an alternative to the

Fig. 4. (A) Magnetic resonance imaging showing well-decompressed spinal cord without pseudomeningocele or spinal cord her-
niation. (B, C) postoperative X-ray shows dekyphosis of cervicothoracic junction by instrumentation.
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direct “water-tight” closure of ventral cervical dural de-
fects. A trans-dural duroplasty technique utilizing Gore-
Tex through a trans-dural approach has been detailed
[8]. However, the method is less effective in preventing
the large dural defect. A recent paper reported a case of
posterior cord reduction and dural repair after multilevel
anterior thoracic vertebrectomy for a giant cell tumor [19].
The authors closed the ventral dural defect using an artifi-
cial dura anteriorly to the cord. The edges of the artificial
dura were inside the spinal dural edge, entirely covering
the defect in an inside-out fashion. However, surgical de-
tails or drawings were not presented.

Repair of the ventral dura is an important step of our
surgical method with a duroplasty in the shape of a check
valve, making it possible to prevent CSF leakage if direct
primary closure is not feasible. Sophisticated care should
be taken to prevent anterior spinal artery injury or cord
damage, when passing the artificial dura beneath the spi-
nal cord.

Duroplasty in the shape of a check valve through poste-
rior trans-dural approach for iatrogenic spinal cord her-
niation is described. This surgical method for dural repair
can serve as an option in patients with ventral dural defect
and iatrogenic spinal cord herniation if direct primary
closure is not feasible.
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