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Intradural lumbar disc herniation (LDH) is an uncom-
mon condition, first reported by Dandy in 1942.5 It is 
estimated to constitute 0.26%–0.30% of all disc her-

niations, and more than 90% of cases occur in the lumbar 
spine.2,3 As a possible cause of intradural LDH, some au-
thors have suggested adhesion between the ventral dura 
and posterior longitudinal ligament (PLL), associated with 
congenital or chronic inflammation after a previous sur-
gery.2–4

Percutaneous endoscopic lumbar discectomy (PELD) 
is a recently developed minimally invasive procedure for 
LDH. Although this procedure is considered to be rela-
tively safe, complications such as dysesthesia of the leg 
due to exiting nerve root injury, headache, and dural tear 
can occur. The rate of complications for PELD is low, such 
as 1.9% for dysesthesia of the leg and 1.1% for dural tear.1,9 
Surgical repair tends to be extremely difficult because 
the defects are located on the ventral side of the spine in 
most cases, thereby complicating surgical treatment. If the 
defect is not repaired, several neurological complications 
may occur, including extrusion of the cauda equina, symp-
toms related to CSF leak, and intradural LDH.

To date, no reports have described intradural LDH after 
PELD. In this paper we present a case of intradural LDH 
subsequent to a dural tear during PELD with the aim of 
increasing the awareness of a possible postoperative com-
plication of PELD.

case report
History and Examination

A 64-year-old man presented with low-back pain (LBP) 
and right leg pain. He had undergone PELD for LDH at 
L4–5 that had been performed by another doctor. Three 
weeks after the initial operation, he underwent PELD 
again for LDH recurrence. A dural tear occurred during 
the second PELD, but suture of the defect was not per-
formed.

Although his right leg pain was temporarily relieved af-
ter the second PELD, 2 months later he experienced right 
leg pain but no symptoms associated with CSF leakage, 
such as headache or dizziness. Magnetic resonance imag-
ing revealed recurrent herniation of the L4–5 disc extradu-
rally (Fig. 1). A blood patch was injected into the epidural 
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A 64-year-old man was referred to the authors with low-back pain (LBP) and right leg pain with a history of previously 
diagnosed lumbar disc herniation (LDH) at L4–5. He had undergone 2 percutaneous endoscopic lumbar discectomies 
(PELDs) for the herniation at another institution, and according to the surgical record of the second surgery, a dural tear 
occurred intraoperatively but was not repaired. Postoperative conservative treatments such as an epidural block and 
blood patch had not relieved his persistent LBP or right leg pain. Upon referral to the authors, MRI and myelography 
revealed an intradural LDH. The herniated mass was removed by durotomy, and posterior lumbar interbody fusion was 
performed. His symptoms were partially improved after surgery. Primary suture is technically difficult when a dural tear 
occurs during PELD. Therefore, close attention should be paid to avoiding such tears, and surgeons should increase 
their awareness of intradural LDH as a possible postoperative complication of PELD.
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space to sever communication between the L4–5 disc 
and the spinal canal. Thereafter, the patient was treated 
conservatively with medication and an epidural block to 
control his pain.

More than 2 years later LBP recurred, and the patient 
consulted our department for further examination. Neuro-
logical examination revealed marked right posterior thigh 
pain and dorsiflexion weakness of the ankle and big toe 
(manual muscle test score 3/5). The straight leg raising test 
was positive at 40° on the right side. The patient also com-
plained of dysuria.

MRI revealed an intradural mass with low inten-
sity on T1-weighted imaging, slightly high intensity on 
T2-weighted imaging, and heterogeneous intensity on 

contrast-enhanced T1-weighted imaging (Fig. 2). It was 
difficult to distinguish on MRI whether the mass was lo-
cated intradurally or extradurally. Computed tomography 
myelography clearly showed an intradural mass (Fig. 3). 
We judged that there was no continuity between the disc 
and the dural cavity. Based on the patient’s clinical history 
and radiological findings, we strongly suspected intradu-
ral LDH.

Operation and Postoperative Course
We removed the intervertebral mass, including the her-

niated mass, by durotomy and interbody fusion through a 
posterior approach to stabilize the affected spinal level. 
After the durotomy, involvement of the cauda equina was 
observed in the intradural herniated mass (Fig. 4A). Thus, 
removal of the LDH with resection of adhesive scar tis-
sue was performed. We could not see an obvious tear on 
the ventral dura at the time of revision surgery (Fig. 4B); 
the defect looked like a dimple covered by scar tissue, so 
we did not perform additional treatment such as suturing. 
There was no dorsal dural defect. We performed a prima-
ry suture to close the operative incision and covered the 
wound with fibrinogen glue. The postoperative pathologi-
cal diagnosis was LDH with scar tissue (Fig. 5). Although 
neurological symptoms including muscle weakness and 
bladder dysfunction were improved, the patient’s right 
leg pain persisted. At the 6-month follow-up, the manual 
muscle test showed improvement of muscle weakness 
(tibialis anterior 4/5, extensor hallucis longus 4/5). His leg 
pain was tolerable and he was able to walk using a walk-
ing aid.

Fig. 1. Postoperative sagittal (a) and axial (b) MR images of the second 
PELD showing recurrence of extradural herniation at L4–5.

Fig. 2. Sagittal (left side) and axial (right side) MR images showing an intradural mass with low intensity on T1-weighted imaging (a), 
slightly high intensity on T2-weighted imaging (b), and heterogeneous intensity on contrast-enhanced T1-weighted imaging (c).
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discussion
PELD is a relatively safe, minimally invasive procedure 

for LDH with a low complication rate. Although PELD 
is associated with specific complications, dural tearing is 
rare, with a reported incidence of 1.1%.1 However, once 
dural tearing occurs, surgical repair is extremely difficult 
because the defects are located on the ventral side.

The exact pathogenesis of spontaneous intradural LDH 
with no previous dural injury has not been clarified, but 
the consensus is that chronic adhesion between the ven-
tral dura and PLL is the main preconditioning factor of 
intradural LDH.2,3,7 Such adhesions may be congenital or 
develop after previous spinal surgery or trauma due to scar 
tissue formation.7,8 In the present case, intradural LDH oc-
curred subsequent to a dural tear during PELD, which has 
not been previously reported.

Several radiological findings have been reported as 
useful tools for accurately detecting intradural LDH. Hi-
dalgo-Ovejero et al. reported that the potential presence 
of intradural LDH must always be considered when per-
forming open discectomy in cases in which CT shows the 
presence of epidural gas.8 Several authors have reported 
that MRI is the most useful imaging modality in cases 
of intradural LDH. Characteristic findings are the loss of 
PLL continuity and the “hawk-beak” sign, which shows a 
triangular aspect of the herniated disc compressed later-
ally.6 In addition, Gd contrast-enhanced MRI may show 
ring enhancement of the herniated portion.4,6 In the pres-
ent case, MRI revealed a loss of PLL continuity but no 
clear hawk-beak sign or ring enhancement, and CT re-
vealed no clear epidural gas. However, CT myelography 
showed obvious intradural LDH (Fig. 3).

Fig. 3. Sagittal CT myelogram clearly showing an intradural mass.

Fig. 4. Intraoperative micrographs showing involvement of the cauda equina (CE) in the intradural herniated mass.  a: Adhe-
sion was present between the intradural LDH (IDH) and ventral dura (arrow). b: After resecting the LDH, the dural defect was 
observed to be replaced with scar tissue (arrow). DS = dural sac. Figure is available in color online only.

Fig. 5. The pathological diagnosis was consistent with intervertebral 
disc herniation and scar tissue formation. H & E. Figure is available in 
color online only.
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There is general agreement in previous reports that re-
moval of the intradural LDH with durotomy and primary 
suture of the dural defect after decompression of the root-
lets should be performed.2,4,7 However, an anterior dural 
tear is difficult to close by primary suture. Ducati et al.6 
stated that an anterior dural tear should only be sutured 
when there is no risk to the surrounding rootlets. When 
tight closure was not absolutely necessary, they occluded 
the dural tear with hemostatic material without primary 
suture in almost all cases.6 The present case did not re-
quire a closure because the anterior dural defect had spon-
taneously closed.

At the time of revision surgery, we could not see an 
obvious tear of the ventral dura; the defect looked like 
a dimple covered by scar tissue. We speculate that the 
mechanism of the spontaneous dural seal was as follows. 
The epidural blood patch resulted in adhesion between the 
ventral dura and the disc, but it might have been fragile. 
The recurrent herniation could have migrated into the in-
tradural space through the fragile portion, which was then 
followed by adhesion between the intradural LDH and the 
ventral dura. Finally, the hole was covered by scar tissue.

Primary suture is technically difficult when a dural tear 
occurs during PELD. Therefore, close attention should be 
paid to avoiding dural tears. Moreover, no optimal treat-
ment has been established for such cases, although an epi-
dural blood patch has been suggested. Once a dural tear 
occurs during PELD, surgeons should convert to open 
surgery; therefore, surgeons who perform PELD should 
be able to manage open surgery. Surgeons should be cog-
nizant that intradural LDH is a possible postoperative 
complication.
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