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We describe two unusual surgical cases who presented with extraforaminal lumbar disc
herniation that occurred at two adjacent vertebral levels simultaneously and unilaterally.
Magnetic resonance imaging and selective nerve root in®ltration followed by radiculography
helped to outline the herniated disc material. Lateral fenestration and microsurgical foraminal
widening of the a�ected vertebral levels allowed a complete and safe relief of the compressed
nerves.
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Introduction

Extraforaminal intervertebral disc herniation is an
uncommon cause of lumbar radiculopathy.1,2 Coexist-
ing intraspinal pathology, spinal canal stenosis and/or
disc herniation, may obscure the diagnosis of far-
lateral entrapment of the lumbar spinal nerve.
However, awareness of this extracanalicular pathology
has increased signi®cantly by the use of high resolution
computed tomography, magnetic resonance imaging,
(MRI), and selective nerve root in®ltration technique
followed by radiculogrpahy.2,3 Di�erent surgical
approaches4 ± 7 have been reported but it is essential
to minimise surgical invasiveness and avoid resection of
excess amount of osteoligamentous tissue in order to
maintain lumbar spine mobility.

Multiple extraforaminal lumbar disc herniation at
di�erent vertebral levels is rare. In this report, we
describe two surgical cases of double-level extrafor-
aminal lumbar disc herniations, and stress the
importance of neuroimaging in the diagnosis as well
as emphasise certain surgical considerations.

Case presentations

Case 1
A 49-year-old woman was admitted to our hospital
complaining of intractable pain of radicular nature in
her left thigh and lower leg. She was unable to lie
supine, sit, or to walk due to pain. She was otherwise
healthy and had no signi®cant past medical history,
and the family history was negative.

Neurological examination identi®ed painful dysesthe-
sia at L4 and L5 left dermatomes. The straight leg raising
test (SLRT) was positive on the left at 30 degrees. SLRT

on the right leg at 50 degrees provoked radicular pain on
the left leg (positive crossed-SLRT). The Kemp test
(lateral bending test during standing) was positive on the
left, however, right-side bending of the lumbar spine
caused marked thigh and leg pain on the left side.
Manual muscle testing showed a limited weakness of the
quadriceps muscle (grade 4/5). Deep tendon re¯ex
showed a slightly hypoactive patellar tendon re¯ex. No
pathological re¯ex or clonus was present. Bladder
function was normal. Lumbar spine radiographs
showed degenerative spondylosis at L3-4, L4-5 and
L5-S1 vertebral levels, without any osteolytic appear-
ance indicative of metastasis or infection. The ante-
roposterior ®lm showed slight lumbosacral scoliosis
(Cobb's angle 18 degrees) with left-sided convex
curvature. MRI scan showed a slightly bulged inter-
vertebral disc at these levels in the sagittal display but,
more signi®cantly, superimposed left L4-5 and L5-S1
extraforaminal disc herniations (Figure 1a). Selective
nerve root in®ltration using 2% lidocaine (2 ml for each
spinal nerve) followed by radiculography demonstrated
caudally displaced L4 spinal nerve at the foraminal exit8

and a markedly swollen L5 spinal nerve (Figure 1b).
These ®ndings were suggestive of a `double-level' (L4-5
and L5-S1 levels) extraforaminal lumbar disc herniation.

The patient underwent microsurgical discectomy
through a lateral fenestration (partial laminotomy of
the inferior articular process)7,9 at L4-5 and L5-S1
levels. Microsurgical exploration showed a fragmented
herniated disc at the exiting zone of the neuroforamen
at L4-5 level and an extrusion-type hernia at the same
zone of the L5-S1 intervertebral foramen (Figure 1c).
The L4 and L5 spinal nerves were completely relieved
from compression after discectomy without a conco-
mitant spinal fusion involving these levels. The patient
was ambulatory 5 days after the operation and was
discharged 2 weeks later. At 2.5-year follow-up, she wasCorrespondence: H Baba
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Figure 1 (a) Reconstructed magnetic resonance image in the
coronal plane of case 1. A fragmented herniated disc
(asterisk) at L4-5 level and an extruded type disc hernia
(arrow) at L5-S1 level on the left side. (b) Selective
radiculography of case 1 demonstrating caudally displaced
L4 (L4) and signi®cantly swollen L5 (L5) spinal nerves on the
left side. (c) Microscopic photograph taken intraoperatively
showing decompressed L4 (L4) and swollen L5 (L5) spinal
nerves
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doing very well as a school teacher without complain-
ing of lower back pain and leg pain. Radiographs
showed no instability3 at L4-5 and L5-S1 levels.

Case 2
This 63-year-old man complained of gluteal and leg
pain of radicular nature on the left for about 2 weeks
before presentation. Walking for approximately 3 min
(20 ± 30 metres) signi®cantly increased radicular pain
and forced him to rest. The past medical history and
family history were negative.

On presentation, Kemp's sign was remarkable on
the left and SLRT was positive at about 40 degrees on
the left side. The femoral nerve stretch test was also
positive on the left. A Valsalva manoeuvre exacerbated
radicular pain. Neurological examination showed
painful dysesthesia at the left L4 dermatome and
hypesthesia at L5 nerve area on the left. The patellar
tendon re¯ex was diminished on the left, and the
strength of the left rectus femoris muscle was assessed
as grade 4+/5. Radiographs of the lumbar spine
demonstrated spondylosis at L3-4, L4-5 and L5-S1,
while MRI displayed a narrow neural foramen at L4-5

level and a suspected intraforaminal herniated disc at
the same level. Selective nerve root in®ltration with
radiculography technique was thus indicated and
demonstrated that the spinal nerves of L4 and L5
were compressed by an abnormal mass, suggestive of
intraforaminal hernia at L4-5 neuroforamen and
extraforaminal hernia at the exit region of the L5-S1
foramen (Figure 2).

The patient underwent microsurgical foraminal
widening3 followed by discectomy at L4-5 level, and
excision of an extruded extraforaminal hernia after
lateral foraminotomy at L5-S1 level on the left side. On
the left side of L4-5, the L4 spinal nerve was impinged
by both the extraforaminal bulged disc and extruded
hernia mass within the foramen, just ventral to the L4
ganglion. On the left side of L5-S1, the extraforaminal
extruded hernia compressed the L5 spinal nerve at the
exiting zone of the foramen. Both hernias were
completely excised without removing much of the
inferior articular process of L4 and the sacral area on
the left, requiring no spinal fusion technique. The
patient reported complete amelioration of symptoms
soon after the operation and was discharged 8 days
postoperatively. The patient has been doing well at 11-
month follow-up without low back and leg pain.

Discussion

Lumbar radiculopathy is infrequently caused by
extraspinal (intra- and extraforaminal) herniation of
an intervertebral disc. The frequency of disc degenera-
tion may increase with ageing, similar to that of
intraspinal pathology. Between 1987 and 1996, a total
of 778 lumbar disc hernias (683 patients) were excised
by one of the authors (HB) in our Medical Centre and
a�liated institutions. Of those, 48 (6%) hernias
occurred primarily at the intraforaminal (n=19) and/
or extraforaminal (n=39) areas in 46 patients (35 men
and 11 women; average age, 46 years; range, 39 ± 68
years), including the present cases. The distribution of
these hernias according to the a�ected vertebral level
was one hernia at L2-3 level, 22 (46%) at L3-4 level,
19 (40%) at L4-5 level, and 6 (13%) at L5-S1 level.
Our experience, however, is not comparable with that
reported by other centres,1,2,6 most likely due to
di�erences in surgical indications. In general, extra-
foraminal and/or intraforaminal disc herniation may
constitute only 5 ± 12% of lumbar disc herniation,2.6

however, to our knowledge, no report has described a
`double-level' extraforaminal herniation as reported in
the present communication. Though comparative data
are not available to describe the prevalence of this
`double-level' lesion, the rate appears to be low.

The clinical presentation of this `double-level'
extraforaminal herniation commonly involves more
severe signs and symptoms compared with those of
single-level involvement. In patients with intractable
pain extending over a large area of the leg,
neurological determination of the level(s) of sympto-
matic nerve root and/or the cauda equina may be

Figure 2 Selective radiculography on the left side of case 2
showing abnormally round shadow (asterisk) suggestive of an
extruded hernia to compress the L4 spinal nerve (L4) and
round and deviated L5 spinal nerve (L5)
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hindered. Hence, repeated neurological examinations
and tests are important. In intra- and extraforaminal
lumbar disc herniation, the nerve root (spinal nerve) is
compressed one-level above the hernia, and the
severity of clinical symptoms and signs is often worse
than that of intraspinal pathology, primarily due to
the compression of the nerve root ganglion. During
radiological diagnosis, as Epstein et al6 have correctly
recommended, one should be extremely cautious
particularly for ruling out intraspinal compressive
lesions. Obviously, the presence of a stenotic lumbar
spinal canal and/or intraspinal bulged disc in elderly
patients may not allow an accurate diagnosis of a true
extra- and/or intraforaminal herniation. Moreover,
coexisting foraminal stenosis3,10,11 must be carefully
evaluated. In case 1 described in this study, coronal
reconstruction of MR images was helpful to visualise
the relationship between the symptomatic spinal nerves
and herniated discs (Figure 1a). Selective nerve root
in®ltration and radiculography were additionally
useful diagnostic tools for identifying the exact site
and degree of neural compression (Figures 1b and 2).
A combination of these neuroimaging techniques may
reduce the rate of undiagnosed or misdiagnosed extra-
and/or intraforaminal disc herniation but, more
importantly, we suggest that a careful and thorough
neurological examination is an essential part of
suspecting the `double-level' lesion.

The surgical options include a variety of ap-
proaches, such as facetectomy, hemilaminectomy,
and lateral fenestration with or without medial
foraminotomy.2 ± 5,7,9,12 ± 16 As we have described
previously,3 excessive bone resection and unnecessary
fusion should be avoided during excision of double-
level hernias as well as decompression of the a�ected
spinal nerve. Facetectomy or hemilaminectomy ap-
proach with or without osteoplastic procedures require
spinal fusion at three segments involving the a�ected
levels, although these approaches usually provide a
su�cient view during surgery. As some7,9,14,15 have
indicated, extraforaminally herniated discs should and
can be resected via the lateral fenestration approach.
Even in a case with a `double-level' extraforaminal
hernia, the lateral approach is to be considered.
Furthermore, in a case with an additional intrafor-
aminal herniation of the disc, as Autrique et al12

described, a combination of medial and lateral
fenestration is suggested for complete resection of
the herniated mass. On the other hand, in patients
with additional narrowing of the neural foramen as in
case 2 in the present study, microsurgical widening of
the nerve root canal3 should also be taken into
consideration during safe resection of intra- and
extraforaminal herniation of the disc.

In conclusion, we have presented two cases with a
unilateral `double-level' extraforaminal intervertebral
disc herniation of the lumbar spine, and have
demonstrated the signi®cance of a precise neurologi-
cal examination and of detailed neuroimaging. We
also outlined our recommendations for the most
appropriate surgical approach to minimise the chance
of multi-level spinal fusion and maximising a safe
resection of the lesions compressing the a�ected spinal
nerves.
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