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Abstract: Intradural lumbar disc herniation is a rare complication of disc disease. The mechanism by
which a herniated disc tears the dura matter remains unknown. The preoperative diagnosis of an
intradural lumbar disc herniation is still difficult. We report our experience dealing with a case of
intradural lumbar disc herniation at level L3/4 in a 34-year-old man. Based on current experience, we
found that attachment of the ventral dura to the posterior longitudinal ligament can be a favorable
factor indicating intradural lumbar disc herniation. One should pay attention to those with cauda
equina syndrome, as it can thereby promptly suggest a preoperative diagnosis of intradural lumbar
disc herniation. Surgeons need to avoid omitting intraoperative lesions by palpating the dura mater
during surgery for suspected tumor cases.
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1. Introduction

Intradural lumbar disc herniation is a serious complication of herniated discs and is
very rare in the clinical treatment of lumbar disc herniation. The proportion of intradural
lumbar disc herniation was estimated to be 0.3% of all disc herniations, occurring most
commonly among middle-aged adults [1]. Diagnosing this condition preoperatively is still
challenging, and diagnosis may be missed [2-5]. Here, we report our experience dealing
with a case of intradural lumbar disc herniation at level L3/4. Accordingly, we sought to
review the literature and discuss the pathogenesis, methods for definitive diagnosis and
treatment for this particular hernia.

2. Case Presentation Section

A 34-year-old man had a history of lumbar disc herniation 10 years earlier. After surgical
treatment, the patient sometimes had back pain without leg pain when the weather changed.
For the 10 days before admission, the patient presented with sudden and increasing back
pain radiating to the left leg. On admission, he presented to us with ankle paralysis
(left ankle and foot movement: 0/5 points) and numbness for the L4, L5 and S1 spinal
nerve root, with bladder and bowel dysfunction.

Non-contrast magnetic resonance image (MRI) revealed a 2.5-cm intradural extramedullary
mass which was round, demonstrated a co-signal with the intervertebral disc, and had a
uniform signal. Additionally, we saw that this mass had consecutive pins with the L3-L4
intervertebral disc. MRI showed abrupt disruption of the posterior longitudinal ligament.
On cross-sectional MRI, this mass occupied most of the spinal canal (Figure 1). Beak signs
on the film were unknown.
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Figure 1. (A). The mass occupied most of the spinal canal on cross-sectional imaging MRI. (B) Mass
in the spinal canal with fused leg to the L3/4 disc and anterior dural discontinuity (white arrow).
(C) intradural herniated mass (black arrow).

Our patient underwent surgery for the L3 location. The L3-L4 intervertebral disc was
examined, and the dura was opened to check. We proceeded to remove the herniated mass,
then irrigated and sutured the dura when there was a herniated disc fragment located in
the dura, and the inflamed nerve roots stuck to the mass (Figure 2).

Figure 2. Intradural lumbar disc herniation (white arrow).

3. Discussion

Intradural lumbar disc herniation was first described by Dandy in 1942 [6]. Since then,
this condition of disc herniation has been reported in research articles around the world,
showing that this is a rare lesion with only 151 cases [7] which accounted for about
0.04-0.33% of all disc herniations [7-9]. In patients with intradural lumbar disc herniation,
3% of them occurred in the cervical spine, followed by 5% in the thoracic spine and 92% in
the lumbar spine. The mean age of onset of intradural lumbar disc herniation is between
50 and 60 years old [8]. The clinical signs may include cauda equina syndrome. The history
of this pathology includes chronic low back pain, acute radicular pain, and progressive
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paralysis. Severe symptoms of cauda equina syndrome are frequently found in two-thirds
of patients. The duration of chronic symptoms suggests that transdural migration may
simply be an intermediate stage in the complete transdural migration of the herniated disc
fragment and granulation tissue formation around the herniated disc. A classification for
intradural disc herniations was suggested by M. Mut [10] as follows: Type A indicates the
herniation of a disc into the dural sac and Type B indicates the herniation of a disc into the
dural sheath in the preganglionic region of the nerve root.

The most common location of intradural disc herniation in the lumbar region is the
L4-L5 disc space (55%), followed by the L3-L4 (16%), the L5-51 (10%), the L2-L3, and the
L1-L2 disc spaces [2]. In the literature, the position of intradural disc herniation is reported
to be at the interdisc positions and above or below the levels relative to the disc pins, while
intradural disc herniations at the mid-vertebral levels are rare [11-13].

Despite this, the pathophysiology and physiology of intradural disc herniations are
still poorly understood. However, there may be an initial or pre-existing abnormality that
leads to lesion formation, for which several theories have been proposed: (1) adhesions
between the posterior longitudinal ligament and the anterior wall of the dura possibly
due to local inflammatory processes as a result of irritation from prior trauma, surgery,
or disc herniation; (2) congenital fusion between the posterior longitudinal ligament and
dura; (3) the anatomy of the posterior longitudinal ligament and anterior dura, which are
often loosely attached to each other, with epidural penetration occurring after sudden force
and in the narrowing position of the spinal canal [8,14]. Blikra G. found a relationship
between the anterior dura mater and the posterior longitudinal ligament in the formation
of dense adhesions in the lumbar spine [15]. Accordingly, they concluded that adhesions
between these structures may be an underlying factor in the pathology of intradural disc
herniation. The presence of dural attachment ligaments and nerve roots at their exit from
the main dural capsule to the posterior longitudinal ligament and the distal periosteal
vertebral body to the disc. Chronic inflammation at the disc herniation site can cause
adhesions and thinning of the dura, and even discontinuity of the dura, thereby causing a
disc herniation to enter the dural sac. Anterior and posterior intradural disc herniations
have both been observed; however, because the anterior dura is closely posterior to the disc
and the posterior dura is usually thicker than the anterior dura, this type of disc herniation
frequently perforates the anterior dura [10].

Intradural disc herniation can cause posterior dural tears depending on the size of the
nucleus pulposus. Our patient had undergone surgery once, so there may be adhesions of
the dura to the posterior longitudinal ligament from the previous surgery. This adhesion
causes the posterior longitudinal ligament and the dura to adhere to each other across
L3/4 and below. The inflammatory process that persists for many years gradually thins
the posterior longitudinal ligament and the dural complex. When the disc herniated,
the herniated fragment moved straight into the dura and caused the symptoms of cauda
equina syndrome.

Various imaging modalities such as MRI, computed tomography, and saccoradicu-
lography with contrast can be used to diagnose disc herniation, but these techniques are
of little value in the diagnosis of intradural lumbar disc herniation. Contrast saccoradicu-
lography imaging can show amputation due to an intradural mass, but the images on the
contrast saccoradiculography are nonspecific [15]. A computed tomography scan shows a
posterior disc herniation pressing into the spinal canal, but intradural herniation is difficult
to discern. It is difficult to distinguish lumbar disc herniation from other pathologies in
MRI without contrast, while MRI with contrast is helpful in differentiating disc herniation
from discitis. These herniated discs had lesions with homogenous and uniform imaging
on T1-weighted (T1W) and T2-weighted (T1W) images [9,16]. Hida [17] emphasized the
usefulness of MRI with contrast in preoperative diagnosis by showing a ‘Beak sign’-like
mass with ring ablation at the level of the intervertebral disc at which abrupt discontinuity
of the anterior posterior ligament occurred. Hidalgo-Ovejero [7] emphasizes the association
between the presence of gas within the spinal canal and intradural disc herniation. Accord-
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ing to the author, when seeing signs of a bubble of gas in the spinal canal, it is necessary
to think of intradural disc herniation [7]. The authors explain that hyperintensity results
from granulation tissue infiltration around the herniated disc fragment as adhesions and
inflammatory responses develop over a long period of time. However, cases of acute disc
herniation can not show ring-type enhancement because the granulomatous tissue has not
yet developed. On cross-sectional MRI, an image of the herniated disc in the form of a
teardrop can be seen with a stalk attached between the disc and the herniated fragment in
the dura. Nevertheless, our patient only received MRI without contrast because the film
of our patient was taken at another hospital before our admission. On the MRI, we saw a
lesion in the dura at the level of L3-4 that had a uniform signal and was homologous to
the disc on TIW and T2W, in which the lesion in the spinal canal has a pedicle attached
to the L3-4 disc. Before surgery, we thought that this lesion could be an intradural and
extramedullary tumor, in which the two most common tumor types are neurinoma and
meningioma. These two types of tumors are often co-enhanced and are distinguished from
intradural disc herniation by the absence of a ring pattern.

The treatment for intradural lumbar disc herniation is to remove the herniated disc
mass and suture the missing dura. In most reports, the anterior dural tear was closed before.
In-Ho Han [18] used the dural patch for anterior dural defects. Pradeep K. Singh [19] closed
a ventral dural defect primarily and performed a duroplasty using a posterior layer of the
thoracolumbar fascia of the back for a dorsal dural defect. In several cases, a transpedicle
screw may be used, and posterolateral bony fusion should be performed if posterior spinal
decompression is extensive or joint resection is required. For our patient, we performed
a posterior spinal opening, examining the disc outside the marrow membrane. After
ensuring that there was no compression of the herniated disc from the outside of the spinal
cord, we decided to open the dura to check and remove the herniated disc piece. In our
opinion, there is no need to suture the anterior torn dura because of the adhesion of this
dura mater to tissues such as the disc and the posterior longitudinal ligament; hence, there
is no postoperative cerebrospinal fluid leakage.

4. Conclusions

While intradural lumbar disc herniations are still very rare pathologies with a difficult
diagnosis in clinical practice, physicians should consider this pathology in the patient who
has undergone previous surgery and has a suspected tumor in the spinal canal and disconti-
nuity of the posterior longitudinal ligament in MRI. One should pay attention to those with
cauda equina syndrome, as it can promptly suggest a preoperative diagnosis of intradural
lumbar disc herniation. Additionally, surgeons need to avoid omitting intraoperative
lesions by palpating the dura mater during surgery for suspected tumor cases.
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