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Introduction

Intradural lumbar disc herniation (ILDH) is a rare condition causing severe neurological
deficits and diagnostic challenges due to overlap with other intradural lesions.

Case presentation

A 68-year-old male presented with seven-month low back pain, leg numbness, and saddle
anesthesia due to L3-L4 ILDH complicated by cauda equina syndrome.

Management and outcomes

Single-port percutaneous endoscopic discectomy was performed with complete
discectomy and dural repair using an artificial patch and biological glue. Postoperatively,
the patient showed significant pain relief, improved left leg strength (grade 4.5/5),
restored bladder and bowel function, and MRI confirmed adequate decompression. At
1-month follow-up, he regained full independence with only mild residual left leg

numbness.

Conclusion

Single-port endoscopic discectomy effectively treats ILDH with cauda equina syndrome,
facilitating significant neurological recovery and supporting minimally invasive

approaches.

INTRODUCTION

Lumbar disc herniation is a common cause of low back
pain and neurological symptoms in the lower extremities.
However, intradural lumbar disc herniation (ILDH) is ex-
tremely rare, accounting for less than 0.4% of all disc her-
niation cases.! Since Dandy’s pioneering report in 1942,
which highlighted the serious complications of ruptured in-
tervertebral discs,2 our understanding of the etiology and
pathogenesis of ILDH has gradually evolved. It is now
widely accepted that fibrous adhesion between the poste-
rior longitudinal ligament and the dura mater plays a key
role in the herniation of the nucleus pulposus into the dural
sac.3

The preoperative diagnosis of intradural lumbar disc
herniation (ILDH) is challenging due to its nonspecific clin-
ical manifestations and imaging characteristics, which of-
ten mimic intradural tumors or cysts. As a result, diagnosis
is frequently confirmed intraoperatively through direct vi-
sualization of dural rupture and nucleus pulposus tissue.4
ILDH typically occurs at the L4-L5 or L5-S1 levels, with in-
stances at higher levels, such as L3-14, being rare. Most

cases are managed with traditional microscopic surgery> or
open laminectomy,® while only a few studies have explored
the use of minimally invasive or endoscopic techniques for
treatment.

This report describes a rare case of L3-L4 intradural
lumbar disc herniation in a patient who initially presented
with complete cauda equina syndrome. The patient fully re-
covered following percutaneous endoscopic discectomy and
dural repair. Furthermore, a comprehensive literature re-
view is provided, summarizing the imaging characteristics,
surgical techniques, and prognostic outcomes associated
with ILDH.

CASE PRESENTATION

ETHICAL CONSIDERATIONS

Written informed consent was obtained from the patient
for publication of this case report and accompanying im-
ages. All patient identifiers were removed or anonymized
to protect privacy. This study was conducted in accordance


https://orcid.org/0000-0001-8445-1869
https://doi.org/10.52965/001c.161805
https://doi.org/10.52965/001c.161805

Percutaneous endoscopic discectomy and dural repair for L3-L4 intradural lumbar disc herniation presenti...

with the Declaration of Helsinki and approved by the insti-
tutional ethics committee.

CLINICAL HISTORY

A 68-year-old male presented with a 7-month history of in-
termittent low back pain radiating to the left lower limb,
partially relieved by acupuncture. Ten days prior to admis-
sion, symptoms recurred with progressive bilateral lower
limb numbness, more pronounced on the left side, extend-
ing from the buttocks to the feet. Saddle anesthesia and in-
termittent claudication at approximately 100 meters were
noted. Four days before admission, he developed urinary
retention and incontinence with difficulty in defecation,
suggestive of cauda equina syndrome. Fever, trauma, and
infection history were denied.

PREOPERATIVE EVALUATION

Upon admission, examination revealed grade 4/5 strength
in the left quadriceps and tibialis anterior, bilateral L4-S1
hypoesthesia more pronounced on the left, diminished re-
flexes, and reduced anal sphincter tone. Straight leg raise
test was positive at 40° on the left and 60° on the right.
Lumbar MRI revealed an L3-L4 intradural lesion anterior
to the dural sac causing cauda equina compression (Figure
1, A and E), appearing isointense on T1 and hypointense
on T2 without enhancement (Figure 1, B and F). Continuity
between the disc and lesion suggested intradural hernia-
tion, though tumor could not be excluded preoperatively.
Routine laboratory tests were normal. The preliminary di-
agnosis was lumbar disc herniation with cauda equina syn-
drome.

SURGICAL PROCEDURE

Under general anesthesia, the patient underwent percuta-
neous endoscopic interlaminar discectomy (PEID) at L3-1L4
in the prone position. Following C-arm fluoroscopic local-
ization, a 1-cm paramedian incision was made and sequen-
tial dilators were inserted to establish the working channel.
Partial ligamentum flavum resection and inferior laminar
trimming exposed the dural sac and exiting nerve root.

Intraoperatively, severe dural compression was ob-
served. After removing epidural fragments, a ventral dural
defect was identified with visible floating cauda equina
roots and residual intradural disc material. Under continu-
ous irrigation and endoscopic visualization, the intradural
fragments were completely excised with meticulous nerve
root protection to avoid traction injury (Figure 2).

The defect was repaired using an artificial dural patch
sealed with biological glue to achieve watertight closure.
Following decompression, pulsations of the dural sac and
nerve roots were restored. Estimated blood loss was 100 mL
and the procedure was completed without complications.

POSTOPERATIVE COURSE AND FOLLOW-UP

The postoperative course was uneventful with healed inci-
sion without infection. By postoperative day 2, lower limb

pain was significantly relieved and numbness reduced. Left
lower limb muscle strength improved from grade IV to IV-V
(right side grade V). Perineal sensation improved with
spontaneous recovery of urinary and defecatory functions.
By day 3, enhanced S2-S4 tactile sensation and improved
voluntary anal contraction allowed independent ambula-
tion.

One-week MRI demonstrated complete disc removal and
adequate decompression. A T2-hyperintense area posterior
to the dural sac suggested a small cerebrospinal fluid (CSF)
collection or pseudomeningocele (Figure 1, C and G).

At one-month follow-up, the patient walked indepen-
dently with steady gait. Left lower limb strength fully re-
covered (right side normal). Mild distal numbness persisted
in the left lower limb with markedly improved perineal sen-
sation. Bladder and bowel functions were fully restored.

MRI showed normal dural sac contour without residual
herniation. Cauda equina nerve roots were clearly visual-
ized without adhesion or compression. A small high T2 sig-
nal area indicated a stable postoperative pseudomeningo-
cele without nerve compression (Figure 1, D and H). Mild
left lower limb dragging suggested minimal residual neuro-
genic dysfunction. The patient regained full independence.

MANAGEMENT AND OUTCOMES

ILDH is a rare condition, often misdiagnosed due to its
overlap with intradural tumors or free disc fragments.”
ILDH can rapidly progress to cauda equina syndrome (CES),
leading to severe neurological damage if not treated
promptly.8 While traditional treatment typically involves
microsurgery, reports on percutaneous endoscopic discec-
tomy and dural repair are limited. This case demonstrates
the successful treatment of L3-L4 IDH using percutaneous
endoscopic discectomy and dural repair with an artificial
patch and biological glue. Postoperatively, the patient ex-
hibited minimal cerebrospinal fluid accumulation or
pseudomeningocele, with significant neurological recovery,
supporting the use of minimally invasive techniques for
treating IDH with CES.

The pathogenesis of ILDH remains unclear. Previous
studies suggest that ILDH may be associated with acute
traumatic injury,? chronic mechanical compression,!0 or
adhesion between the posterior longitudinal ligament and
the dura mater.!! According to the acute injury hypothesis,
a sudden increase in intervertebral disc pressure can cause
the nucleus pulposus to rupture through the annulus fibro-
sus and posterior longitudinal ligament, entering the dural
sac. Chronic mechanical compression may lead to thinning
of the dura mater, allowing the nucleus pulposus to pen-
etrate. Additionally, adhesion between the dura mater and
the posterior longitudinal ligament is considered a predis-
posing factor for ILDH, particularly in cases of chronic de-
generation or post-surgical changes.!2 Based on the clinical
and imaging findings in this case, the patient’s long-stand-
ing history of low back and leg pain, combined with the
acute onset of symptoms, suggests that the most likely
cause is adhesion between the posterior longitudinal liga-
ment and the dura mater, resulting in rupture of the nu-
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Figure 1. Preoperative and postoperative lumbar MRI at the L3-14 level.

(A, E) Preoperative lumbar MRI (sagittal and axial views): Preoperative MRI (T2-weighted) shows a posterior disc herniation at L3/4, compressing the dural sac and cauda equina.
The dural sac’s anterior margin is obscured, and a horizontal low-signal band is seen above the herniation.

(B, F) Preoperative enhanced MRI (T1-weighted): No enhancement of the herniated disc or low-signal band. Mild linear enhancement along the dural sac indicates reactive
changes, with no evidence of tumor or intradural granulomatous disease.

(C, G) Postoperative MRI (T2-weighted): One week postoperative MRI shows complete disc removal and decompression. A T2-hyperintense area anterior to the dural sac suggests a
small cerebrospinal fluid collection or pseudomeningocele.

(D, H) Postoperative MRI (T2-weighted): One week postoperative MRI shows complete disc removal and decompression. A T2-hyperintense area posterior to the dural sac suggests
a small cerebrospinal fluid collection or pseudomeningocele.

Dural Sac

3 Nucleus Pulposus
Cauda Equina

Figure 2. Intraoperative images of percutaneous endoscopic interlaminar discectomy (PEID) at the L3-L4 level.

(A) Exposure completed, showing extruded disc material (white arrow) located beneath the dural sac and nerve roots.

(B) The process of removing the nucleus pulposus.

(C) After removal of the nucleus pulposus, floating cauda equina nerve roots are visible at the original site.

(D) The cauda equina nerve roots are seen floating out of the dural sac through the defect after the nucleus pulposus was removed.
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cleus pulposus into the dural sac due to degenerative
changes, which subsequently triggered CES.

ILDH is typically diagnosed with MRI. On T1-weighted
images, ILDH usually appears isointense or hypointense,
while on T2-weighted images, it is generally hypointense.13
Contrast-enhanced MRI often reveals a ring-enhancing pat-
tern, which results from vascular granulation tissue sur-
rounding the disc fragments.!4 Additionally, the “beak
sign” on T2-weighted images is a characteristic feature
commonly associated with ILDH.3 The imaging characteris-
tics of ILDH can mimic those of other intradural spinal le-
sions, such as intradural tumors and neurofibromas, mak-
ing multimodal imaging essential for accurate differential
diagnosis.!> CT and myelography can also be useful, espe-
cially when gas signs are detected on CT, which increase
the likelihood of ILDH.!6 In this case, lumbar MRI revealed
a space-occupying lesion anterior to the dural sac at the
L3-L4 level, causing significant compression of the cauda
equina. TIl-weighted images showed isointensity,
T2-weighted images showed hypointensity, and no signif-
icant enhancement was observed. The continuity between
the disc and the lesion raised the possibility of intradural
lumbar disc herniation, although preoperative imaging
could not exclude the presence of an intradural ex-
tramedullary tumor.

Following clinical diagnosis and imaging confirmation,
surgical intervention remains the cornerstone of treatment
for ILDH. Surgery enables precise localization of the her-
niated disc within the dural sac.l7 Due to the potentially
severe clinical manifestations, early surgical intervention
is generally recommended by clinicians to minimize the
risk of neurological damage.!® The timing of surgery and
the extent of decompression are critical factors influencing
successful neurological recovery. Studies show that timely
surgical intervention can significantly alleviate both low
back and lower extremity symptoms.1?

When surgery is performed promptly and decompression
is thorough, significant relief from back and leg pain is of-
ten achieved, with partial or complete resolution of sen-
sory and motor deficits in the lower extremities, leading to
a favorable surgical outcome. However, in cases involving
cauda equina nerve damage, approximately 62% of patients
experience full recovery within 3 weeks to 32 months.# De-
layed surgery may exacerbate neurological symptoms and
reduce the likelihood of full recovery.3 Additionally, previ-
ous surgeries may result in scar tissue and adhesions, com-
plicating subsequent procedures and hindering neurologi-
cal recovery.

CSF leakage is a significant complication in ILDH
surgery. Pedaballe?0 emphasized the importance of sutur-
ing ventral dural defects and applying hemostatic materials

over the dural sac to prevent CSF leakage.2! Regarding min-
imally invasive treatment, Sung KH22reported successful
outcomes with foraminoscopy for L2-3 IDH, with sustained
postoperative improvement. However, Moon23documented
cases where endoscopic treatment failed, requiring conver-
sion to microsurgery, highlighting the limitations of endo-
scopic techniques. In our case, despite the associated risks,
we chose not to suture the dural defect. Instead, an artifi-
cial dural patch was placed and sealed with biological glue,
considering the favorable condition of the surrounding tis-
sue and the absence of complications, thus effectively mit-
igating the risk of CSF leakage.

Based on the 21 cases with detailed surgical records
(Table 1), minimally invasive endoscopic surgery was uti-
lized in only one case (Kim HS et al.,22 PELD for L2-L3
ILDH), whereas conventional open laminectomy remained
the predominant approach (20/21 cases). Notably, only two
prior cases involved the L3-L4 level (Francio et al.24 and
Zhai et al.2%), both of which required open surgical decom-
pression. Our case adds to the limited literature on endo-
scopic treatment for high lumbar ILDH, demonstrating the
feasibility of PEID at the L3-L4 level where prior reports
relied exclusively on open decompression. Prior cases in
Table 1 reported recovery timelines ranging from 3 weeks
to 6 months for motor and sphincter function restoration.
In contrast, our patient achieved full strength and bladder/
bowel control within 1 month, suggesting that minimally
invasive techniques may offer comparable outcomes while
avoiding the paraspinal muscle trauma associated with
open laminectomy.

The patient underwent successful PEID at the L3-1L4
level, with complete removal of the intradural disc and
dural repair using an artificial patch and biological glue.
Postoperatively, the patient experienced significant pain
relief, reduced numbness, and improvements in muscle
strength and anal sphincter contraction. Postoperative MRI
confirmed complete disc removal, adequate decompression,
and a small T2 hyperintense area suggestive of
pseudomeningocele. At the one-month follow-up, the pa-
tient had a steady gait, was able to walk independently,
and demonstrated full recovery of muscle strength, blad-
der/bowel function, and perineal sensation. MRI showed
normal dural sac contours, no recurrence, and stable T2 hy-
perintensity without evidence of nerve compression.

Our study has several limitations. First, a pathological
examination of the herniated disc was not conducted. Sec-
ond, the follow-up period was relatively short. Third, this
study is based on a single case.

Submitted: March 23, 2026 EDT. Accepted: April 02, 2026 EDT.
Published: May 22, 2026 EDT.
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Table 1. Overview of Clinical Characteristics and Treatment Outcomes in ILDH
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Preoperative Previous MISS Fusion
PMID Age Sex Level Neurological symptoms diagnosis surg;r)y (Y/ Treatment (Y/N) (Y/N) QOutcome
Matsumoto L4/ right leg pain Improved
Tetal26 63 M L5 Tingling ILDH. N Hemilaminectomy N N no recurrence at 3 monthe.
numbness
low back pain
Kim HS et L2/ bilateral buttock pain .
22 78 M 3 severe walking difficulty without IDH N PELD Y N Progressive improvement
bowel and bladder symptoms.
Urinary and perineal symptoms
Inoue T et L1/ Low back pain IDH . resolved
al.27 52 M L2 left leg weakness. CMS. N Laminectomy N N lower limb weakness
unchanged
. Full neurological recovery
. 2D8et 58 M L4/ .LOW back pan.1 LDH {suspected N Hemilaminectomy N N resolution of CES and
al. L5 bilateral leg pain. IDH). X
radiculopathy.
Bladder/bowel recovered
Low back pain immediately
Lee Getal6 32 M 'f;/ bilateral sciatica LDH (IDH). N Laminectomy N N motor Stre“it;‘n't?pm"e" atl
urinary retention. mild residual foot drop at 4
years.
Ashraf Aet L4/ Low back pain Laminectomy
al.2? 61 M L5 right leg weakness. LDH (IDH). N IDH removal N N Complete recovery
Morozu3m0| N 51 M L4/ Bilateral !eg pain; difficulty walking IDH. v Conservative N N Marked |m_provement after
etal. L5 right leg weakness. conservative management
Thohar Low back pain .
ArifinM et 38 M L4/ left leg pain IDEM tumor N Hemilaminectomy N N Sensory dlsturbanc_e resolved
31 L5 . (schwannoma?). full recovery on discharge.
al. no bladder or bowel issues.
Ueberschaer T12/ Low back pain IDH Mlcrosurg.lcal Headache resolved within 72 h;
5 50 F . . . Y Fenestration N N .
Metal. L1 bilateral leg weakness; worsening. CSF leak. no deficits
IDH removal
ChenJ et 63 E L2/ Low back pain Suspected IDH N Laminectomy N N Pain relieved at 2 weeks
al.32 L3 left leg pain. (vs tumor). Durotomy no CSF leak or infection.
Low back pain Neurological function
Francio VT 54 M L3/ right leg numbness IDH N Laminectomy N N normalized
etal.24 L4 weakness. CES. IDH removal no CSF leak
weakness in gluteal & quadriceps returned to work at 5 months.
Right Leg weakness Bladder and bowel normalized
Pholprajug P L2/ & 8 IDH Laminectomy motor fully recovered at 6
33 67 M Numbness . Y N Y
etal. L3 . neuro deficit. TLIF months
bladder and bowel dysfunction. .
perineal numbness resolved.
Cheng CH et 63 F L2/ Worsening low back pain with left leg suspected IDH. N Microdiscectomy N Y Marked improvement
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numbness Durotomy
al34 L3 . . IDH removal no CSF leak.
difficulty walking .
Fusion
Chen X et 1 ”7 M L2/ Severe 'owezvizckkn';:;" and leftleg IDH, tumor/cyst N LE‘J‘:;?;"’V N v No CSF leak
al.35 L3 unable to walk considered. TLIF Y full recovery at 8 months
. . Laminectomy
JaveegéF et 1 30 M L4/ Chr0|:1|c low bagk pain Prolapsed disc N Discectomy N N Uneventful recovery )
al. L5 right leg pain. Durotomy no motor or sensory deficits.
Low back pain with numbness and
. hyperalgesia . .
Jin Y327et 1 48 M T12/ Spasticity CES'd.ue tolL1 N Laminectomy N N Motor and sphincter function
al. L1 decreased muscle strength injury. restored by 6 weeks
incontinence CES
. . IDH .
Hu X et a1.38 1 41 M L5/ ) Chronlc_low back pain (meningioma/ N IDH removal N N Pain and numbness resolved
S1 right leg pain and numbness. . full recovery at 3 months.
neurinoma).
Gradual resolution of Tapia
ZhaiJet L3/ Low back pain Open lumbar syndrome
al.25 1 NA M L4 left leg numbness. IDH. N discectomy N N 70% recovery at 3 months
80% at 2 years.
Laminectomy Bowel/bladder recovered
Severe back pain X near-normal motor/sensory
L°‘/"’| yKet 1 54 M L4/ urinary retention LDH (IDH N Discectomy N N function
al. L5 oo suspected). Durotomy . X .
gait difficulty. IDH removal mild residual perineal
anaesthesia at 2 years.
Bladder/bowel function
Low back pain IDH . normalized
Far;|g4l(3) et 1 70 F I112/ left leg numbness tumor N LamFllrJISeizt:my N Y motor strength improved to
: urinary difficulty. suspected. grade IV at 2 years
persistent left leg numbness.
Right leg pain
Yang4\g et 1 42 M L4-L5 Weakness IDH N IDH rem oval N Y improved
al. CES CES. Fusion

Search strategy: PubMed, MEDLINE, and Google Scholar (2015-2025) were searched using terms including “intradural lumbar disc herniation” and “transdural disc herniation.” Only English-language cases with intraoperative confirmation and detailed clinical data were
included.

Abbreviations: IDEM, Intradermal Epidermal; ILDH, Intradural Lumbar Disc Herniation; IDH, Intradural Disc Herniation; CES, Cauda Equina Syndrome; LDH, Lumbar Disc Herniation; EDH, Epidural Hematoma; CMS, Conus Medullaris Syndrome; CSF, Cerebrospinal Fluid;
TLIF, Transforaminal Lumbar Interbody Fusion; PSF, Posterior Spinal Fusion; PELD, Percutaneous Endoscopic Lumbar Discectomy; ALIF, Anterior Lumbar Interbody Fusion.
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