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CASE REPORT / OLGU SUNUMU

LUMBAR INTRADURAL DISC PENETRATIONS

LOMBER �NTRADURAL D�SK PENETRASYONLARI
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SUMMARY:

Intradural lumbar disc herniations are unusual
clinical pictures. The purpose of this paper is to
discuss the incidence, clinical presentation,
imaging and surgical management of intradural
lumbar disc herniation. We present the cases of
intraradicular herniated lumbar disc and intradural
herniated lumbar disc as a special part of
degenerative disc diseases. Since no extradural
extruded disc fragment observed, intradural
exploration must added to routine approach. All
patients completely recovered after the surgery.
Although preoperative imaging studies may not
help us in the diagnosis of lumbar intradural disc
herniation, the rare condition of intradural
penetration of extruded disc should be kept in mind
to explore the intradural compartment. 
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ÖZET:

�ntradural lomber disk herniasyonlar� al�ß�lmad�k
klinik durumlard�r. Bu yaz�n�n amac� intradural
lomber disk hernilerinin s�kl�¤�, klinik görüntüsü,
görüntüleme ve cerrahi tedavisini tart�ßmakt�r. Biz
dejeneratif disk hastal�klar�n�n özel bir k�sm� olan
intraradiküler lomber disk herni olgular�n� sunduk.
Ektradural ekstrude disk fragman� görülmedi¤i
sürece rutin yaklaß�ma intradural eksplorasyon
eklenmelidir. Tüm hastalar cerrahiden sonra
tamamen düzeldi. Her ne kadar ameliyat öncesi
yap�lan görüntüleme çal�ßmalar� lomber intradural
disk herniasyonunun tan�s�nda bize yard�mc�
olamad�ysa da, ekstrude diskin nadir bir ßekli olan
intradural penetrasyon intradural kompartman�
eksplore edilirken ak�lda tutulmas� gereken bir
durumdur.

Anahtar kelimeler: �ntradural, intraradiküler,
lomber disk hernisi
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INTRODUCTION:

Intradural lumbar disc herniation (IDH) is a

rare event, which was first described by Dandy
(7), in 1942.  Since then, over 120 cases have

been reported in literature. Intraradicular disc

herniation is a less common event compared to

intradural disc herniation and only 20 cases have

been reported so far (1,2,9,11,19,22,25-27,30,33-34), the first

being described by Barbera et al. in 1984 (4). 92%

of reported IDH�s are seen in the lumbar, 5% in

the thoracal and 3% in the cervical region. 0.04-

0.33% of disc protrusions in the lumbar region

are located intradurally (21). Despite the advances

in neuroradiological imaging, it is still difficult to

identify the lesion prior to surgery (21). 

We present the cases of intradural herniated

lumbar disc where preoperative diagnosis was

not possible.

MATERIAL AND METHOD:

During 15-year period 1914 patients with

lumbar disc herniation underwent surgery in our

department. Out of these patients, intraradicular

disc herniation in two patients and intradural disc

herniation in one patient were observed during

surgery. The mean age was 43.6 years (range,

35-58) and male/female ratio was 1/2 (Table 1). In

none of the patients a true preoperative

diagnosis of intradural disc herniation could be

made. After routine hemilaminatomy and

foraminatomy, a consistent disc herniation was

not observed and intradural exploration was

selected due to tightness, enlargement and

immobility of the root or the dural sac. Midline

dural opening was performed for the intradural

disc herniation and a small durotomy over the

root was used in two patients with intraradicular

disc herniation. With careful microdissection,

free disc fragments were removed in all patients.

A tear in the anterior wall of the dura was

observed in the patient with intradural disc

herniation but the similar intraoperative finding

was not seen in two patients with intraradicular

disc herniations. After removal of the disc

fragments, roots were soft and mobile. Only

midline dural opening was repaired primarily in

the patient with intradural disc herniation. 
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Tablo - 1. Characteristics of the patients with lumbar intradural disc penetration.

Case # Gender Age Level Neurodeficit Location Surgery

1 Male 58 Left L4-5 Muscle Intradural Total 
weakness 4/5, laminectomy
hypoesthesia + midline durotomy

2 Female 35 Left L5-S1 Absent Achilles Intraradicular Hemilaminatomy 
reflex, + durotomy 
hypoesthesia over root

3 Female 38 Right L5-S1 Absent Achilles Intraradicular Hemilaminatomy 
reflex, + durotomy 
hypoesthesia over root



RESULTS:

Postoperative course was uneventful in all
patients and complaints of the patients
disappeared immediately. Muscle weakness in
one patient showed gradual improvement in the
follow-up. No cerebrospinal fluid leakage was
observed. One patient was discharged on the
seventh day of surgery and the other two on the
second day. All three patients had diagnosis of
dural penetration of lumbar disc herniation
during the surgery. Preoperative neuroimaging
was not helpful for a definite diagnosis in all
cases.

DISCUSSION:

Intradural lumbar disc herniation is a rare
complication of disc disease and the first case
was reported by Dandy in 1942 (7). The incidence
of this condition in the lumbar region was 0.19-
1.1 % of lumbar disc diseases. The highest
incidence occurred in the fifth decade. The data
suggests that the age incidence of this condition
is one to two decades higher than the common
disc herniation. Males represented 76% of the
reported cases. Pain and neurological findings
were worse than in patients with extradural
lesions. 

Intradural herniations are mostly seen at L4-5
level, followed by L5-S1 level, L2-3, and L1-2
(15,20). Intraradicular disc herniation, as a special
type of intradural disc herniation, is a less
common neurological disorder. It was first
described by Barbera et al. (4), in 1984. Since
then twenty additional cases have been reported
(1,2,9,11,19,22,25,26,27,30,33,34).

Our cases are the 21st and 22nd cases of
intraradicular herniated lumbar disc. All of the
twenty-two patients were operated on with the
diagnosis of lumbar disc herniation and
intraradicular herniation was diagnosed during

surgery. All patients were immediately relieved
of pain after surgery.

The retrospective analysis of 1914 patients,
who received surgical treatment in our
department within last 15 years, revealed an
intradural disc herniation incidence of % 0.1.
This rate is consistent with the other reports
which indicate the rareness of this event (20).

The exact mechanism of intradural or
intraradicular disc herniation is not known.
Perforation of the posterior longitudinal ligament
(PLL) and dura matter is required for intradural
disc herniation to occur. Dandy (7) reported that
the sudden pressure of herniated disc on the
anterior wall of the dural sac gradually erodes it
until intradural penetration occurs. Blikra (5)

carried out an anatomic study of 40 cadavers,
which revealed the presence of firm anatomic
adhesions between the anterior wall of the dural
sac and PLL, particularly at the L4-5 level. He
suggested that these adhesions may be
congenital fusions or may be caused by trauma,
surgery, inflammation, osteophytes or disc
protrusion fixed the dural sac. An anatomical
study of 20 adult cadavers with no history of
lower back pain and 20 late abortions and
newborn infants revealed that there were only
loose connections between the posterior
longitudinal ligament and the anterior wall of
dural sac at most levels. However, dense
adhesions were observed in the lower cervical
and lower lumbar regions. Interestingly, the adult
and newborn/abortion groups were similar in
terms of levels of adhesions, suggesting a
congenital origin. Adhesions between the dura
and the ligament cause fixation of the dural sac,
and extruded disc material may tear the anterior
wall of the dura. These adhesions probably
occur as a result of several mechanisms,
including traumatic irritation from a herniated
disc, previous surgery (2,15,21,31,34) or chronic local
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inflammation (12,31). However, this theory does not
explain why intradural disc ruptures occur at the
upper half of the lumbar, thoracic, and cervical
sections of the spine. On the other hand, in the
majority of the reported cases, there were no
previous surgeries. Suzer et al. (33) contradicted
with the authors who have suggested that
previous lumbar surgery has been the cause of
adhesion between the ventral dura and posterior
longitudinal ligament or that intraradicular or
intradural herniations have been occurred as a
result of these adhesions. They thought that
intraradicular or intradural herniations were
being missed during routine lumbar disc surgery,
and as a result of this subsequent surgery
became necessary.

The neuroradiologic means adopted for our
diagnoses were computed tomographic (CT)
scanning and MRI. The use of myelography was
abandoned several years ago, and the
myelographic finding of intradural disc herniation
is not specific. In about 65% of the cases, the
finding is of a total myelographic block (28,29), and
is not always possible to determine intradural or
extradural origin. CT scanning also does not
provide a specific picture of intradural herniation
(3,13). The first descriptions of intradural lumbar
disc herniation with MRI were by Epstein and
Jenkins (8,17). These authors reported the
presence of an intradural formation
corresponding with the intervertebral space in
both T1- and T2- weighted images. The same
finding was reported by Mercier (24) as well, but he
did not notice any signal increase with contrast
medium. These radiological pictures, being
atypical for classic lumbar disc herniation
pathology, are not specific and did not allow
preoperative diagnosis in any case. Only in
1992, Wasserstorm (35) made a preoperative
diagnosis of intradural lumbar herniation thanks
to a MRI study with gadolinium. The author

described a 45-year-old man affected by
intradural disc herniation at L4-5 level. Ring
enhancement of the herniated formation in a T1-
weighted image, after injection of contrast
medium, was attributed to granulation tissue
around lesion, which was later confirmed on
histological examination. Whittaker (36) reported a
clear enhancement of the herniated formation in
a 66 year-old man after gadolinium injection.
This patient had already undergone MRI study
that merely evidenced lumbar disc protrusions of
no surgical interest. The author believes that
acute intradural disc herniations do not show the
typical enhancement that, in his opinion,
correlates to the age in which the pathology
appears. In almost all cases described in
literature, positive diagnosis of intradural
herniation could be obtained only through
surgery. Only eight cases of preoperative
diagnosis are reported: two were obtained
through CT scanning and myelography (10,18) and
six through MRI with the typical ring
enhancement with contrast medium (16,23,32,35,36).

The treatment of intradural disc herniations
basically involves surgical removal of ruptured
disc material (21). In the surgical management of
intradural disc herniations, routine
hemilaminatomy and foraminatomy should be
performed. No disc fragment in the extradural
space, tense and immobile root, or enlarged root
should lead us to intradural exploration to find a
meaningful pathology supporting clinical and
imaging findings. For midline dural openings,
hemilaminatomy may be tailored to total
laminectomy depending on the location and
volume of the disc fragment. As pointed out by
Kataoka et al., since the neurological prognosis
appears to be closely connected to preoperative
duration of neurologic symptoms, an indication
for prompt surgical intervention must be a
primary consideration for good recovery (20).
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CONCLUSION:

Although our study indicates a very low
incidence for the intradural disc herniation,
intradural and intraradicular disc herniations may

be more common than previously suspected and
this pathological entity may be a factor in the
failure of lumbar disc surgery. If we do not
observe a disc herniation during surgery which is
consistent with the clinical and radiological
findings, we should suspect intradural or
intraradicular disc herniation.
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Figure 1. Axial T2 weighted (a) MR image shows
enlargement of right S1 root and and sagittal T1
weighted (b) MR image shows extruded disc material.

(a)

(b)
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