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L5 radiculopathy caused by L5 nerve root entrapment by an L5-S1
anterior osteophyte

Thomas Louis Jones II, MD a, Michael S. Hisey, MD b,*
a Texas Back Institute Research Foundation, Plano, TX

b Texas Back Institute, Denton, TX

Abstract

Background: L5 radiculopathy is a common problem that has several causes. Entrapment of the L5 nerve root by anterior osteophytes at
the L5-S1 junction is rarely reported. Posterior decompression of the L5 nerve root is commonly performed, but anterior decompression of
the L5 nerve root is not a frequently performed procedure. The purpose of this case report is to describe an uncommon case of L5
radiculopathy caused by the entrapment of the L5 nerve root by an anterior osteophyte.
Methods: We report the case of a 79-year-old man with a right lower extremity L5 radiculopathy causing excruciating pain, worsening with
transitioning between seated and standing positions. Radiologic evaluation showed a large osteophyte coming off of the right anterolateral
border of L5-S1. The osteophyte was excised through a right-sided anterior retroperitoneal approach. An anterior interbody fusion was
performed at L5-S1.
Results: Postoperatively, the patient’s pain was completely resolved. Six months after surgery, he remained symptom free.
Conclusions: Osteophytes at the L5-S1 junction can entrap the L5 nerve root. If nonoperative treatment fails, the osteophyte can be excised
nd the nerve can be safely decompressed through an anterior retroperitoneal approach.

2012 Published by Elsevier Inc. on behalf of ISASS - International Society for the Advancement of Spine Surgery.
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Compression of the L5 nerve root by abnormal anatomy
at the lumbosacral junction causing sciatica was first cited in
1925 by Danforth and Wilson,1 who performed lumbosacral
anatomic cadaveric dissections. They noted that the L5
nerve root could be compressed by bone spurs located at the
junction of L5-S1. Osteophytic spurring from the L5-S1
vertebral bodies was identified in 7 of 29 geriatric cadavers
examined by Matsumoto et al.2 Six of those cadavers
showed entrapment of the L5 nerve root as compared with
1 of 22 cadavers without osteophytes (P � .05). Decom-
pression of the L5 nerve root using a posterior approach has
been reported in a very limited number of case reports.2–8 In

series of 4 patients, Matsumoto et al2 performed an ante-
rior laparoscopic resection of an L5-S1 osteophyte in 1 of
the patients. The purpose of this report is to describe a case
of an L5 nerve root compression caused by a large L5-S1
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osteophyte and its resection using an open anterior retro-
peritoneal approach.

Case report

A 79-year-old man presented with signs and symptoms
of a right-sided L5 radiculopathy for approximately 6
months. The patient’s medical history was significant for
coronary artery disease, hypertension, colon cancer, stom-
ach ulcers, and gout. He rated his leg pain as 8 of 10 and
stated that the pain was worse with sitting and changes in
position between sitting and standing. There was no com-
plaint of back pain. His history also showed neurogenic
claudication symptoms on the right side that improved with
rest.

Physical examination showed normal motor strength
on manual testing and a normal sensory examination. The
patient did have reproducible pain with right-sided
straight leg raise. X-ray (Fig. 1) and computed tomogra-
phy (CT) scan (Fig. 2) of his lumbar spine showed a large
anterior osteophyte at L5-S1 that appeared to contact the

sacral ala.

l Society for the Advancement of Spine Surgery.
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A selective transforaminal L5-S1 nerve root injection
was performed, which resulted in significant improvement
of the patient’s symptoms during the anesthetic phase of the
injection. After continued pain and exhaustion of nonopera-
tive therapies, including medications, physical therapy, and
injections, the patient elected to undergo surgical interven-
tion. He underwent L5-S1 anterior lumbar interbody fusion
with BAK cages (Zimmer Spine, Minneapolis, MN) with
resection of the anterior osteophyte and decompression of
the right L5 nerve root through a retroperitoneal approach.
The L5-S1 space was approached from the right side be-
cause of the osteophyte being on the right. The disc space
was exposed through the bifurcation of the vessels. After
complete removal of tissue from the disc space, BAK cages
were placed and filled with graft material. Once the cages
were confirmed to be in position by anteroposterior and
lateral imaging, the osteophyte was then exposed. It was
found to be lateral to the right iliac vein and artery. The
surgeon was able to identify the medial corner of the osteo-
phyte where it attached to the anterior vertebral body at L5.
A 12-mm osteotome was used to release the osteophyte
from the vertebral body. Once the osteotome was positioned
at the attachment point, it was tapped until the osteophyte
released. At this point, the L5 nerve was readily identified
but not further dissected. The resected osteophyte correlated
closely to a 3-dimensional (3D) model reconstruction (pre-
pared courtesy of DePuy Spine, Raynham, Massachusetts)

Fig. 1. Anteroposterior X-ray showing osteophyte at junction of L5-S1 on
right side (arrow).
used for further interpretation of the anatomy from the n
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patient’s CT scan (Fig. 3). The patient had complete reso-
lution of his leg pain immediately after surgery. Six months
after surgery, he was still pain free and participating in
active rehabilitation.

Discussion

There have been only a few case reports of L5 radicu-
lopathy caused by anomalous bony articulations between L5
and S1. Although this patient had an L5 radiculopathy, it is
different from the “far-out syndrome” traditionally de-
scribed by Wiltse et al.8 He did not fit into any of the
categories described in their series that included elderly
patients with degenerative scoliosis and a younger group of
patients with isthmic spondylolisthesis with at least 20%
slip who showed symptoms of an L5 radiculopathy caused
by entrapment of the L5 nerve root between the transverse
process of L5 and the sacral ala. This patient had entrapment
of the nerve root by a large anterior osteophyte protruding
anterolaterally from the L5-S1 disc space.

Matsumoto et al6 reported on a series of 28 patients with
extraforaminal entrapment of the L5 nerve root at the lum-
bosacral junction. CT imaging showed the presence of
marked osteophytes at the posterolateral margin of the
L5-S1 vertebral bodies. By use of a microscopic or microen-
doscopic posterior approach, they were all decompressed
with partial resection of the sacral ala, L5 transverse pro-
cess, and L5-S1 facet joint along the L5 root. The authors
did not make any attempt to resect the osteophyte to avoid
damage to retroperitoneal vascular structures, nor was any
patient initially fused. All patients in their series had imme-
diate pain relief; however, 4 underwent revision with pos-
terior interbody fusion for recurrent radicular pain due to
intraforaminal stenosis in 3 patients and inadequate extra-
foraminal decompression in the other. In contrast, in our
case report, an anterior retroperitoneal approach was used to
directly visualize the osteophyte, which was resected, and
anterior lumbar interbody fusion was performed concur-
rently.

Abe et al9 first reported on the use of an anterior ap-
roach in a single patient to decompress the L5 nerve root
ompressed by an anomalous alar transverse process. In
ddition to diagnostic injections and traditional imaging,
hey used selective radiculography to confirm the diagnosis
nd believed that this was the most useful diagnostic test to
iagnose this condition. Selective radiculography was not
sed in our case, because there was no evidence of tradi-
ional spinal canal or foraminal pathology present on imag-
ng. However, it could have been used to gain further
onfirmation and accurate localization of the entrapment.
urthermore, the use of diagnostic injections should abso-

utely be performed diagnostically and exhausted therapeu-
ically, before proceeding with any type of surgical inter-
ention.

The use of advanced imaging was critical to the diag-

osis of our patient’s condition. Moon et al10 found that
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77% of patients in their retrospective review of preoper-
ative CT scans in 27 patients showed an asymmetric
enlargement of the anterior primary division of the L5
nerve root that was significantly associated with foram-
inal or extraforaminal compression of the root at the
lumbosacral junction. In our case, even more valuable
than the CT scan was its extrapolation to create a 3D
model. This was helpful to the surgical team’s under-
standing and visualization of the patient’s anatomy and
pathology. Intraoperatively, the surgeons repeatedly re-
ferred to the model. The resected osteophyte closely

Fig. 2. (A) Coronal CT image showing osteophyte at L5-S1. Axial (B)

Fig. 3. A 3D model created from CT scans accurately portrayed the

plocation and size of the osteophyte.
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resembled what was expected. In such cases, use of the
3D model is recommended because most surgeons will be
unfamiliar with this rather rare pathoanatomy.

Osteophytes and other anomalous bony abnormalities
account for some cases of entrapment, but thickened lum-
bosacral ligaments (LSL) can also contribute to root com-
pression. In a cadaveric study of 42 specimens, large osteo-
phytes on the inferior border of L5 and tightness of the LSL
were found to contribute to entrapment of the L5 nerve
root.11 Olsewski et al12 identified an 11% rate of LSL
ompression of the L5 nerve root in 102 specimens. Al-
hough a thickened LSL may contribute to compression in
adavers, it may not always be symptomatic in vivo. Extra-
oraminal disc herniations may also play a role in entrap-
ent of the L5 nerve root at the lumbosacral junction.
’Toole et al13 reported a case of microendoscopic discec-

omy performed at the lumbosacral junction with successful
elief of the patient’s symptoms.

In our case, the decision was made to perform a concur-
ent arthrodesis based on the patient’s history of increased
ain with transition to sitting or standing. It was thought that
his would increase the chances of achieving a successful
utcome by eliminating movement across the joint as a
otential source of compression. In other case reports, this
as not been routinely performed concurrently, but there is
ot an abundance of evidence to support or negate its use.

In conclusion, extraforaminal entrapment of the L5 nerve
oot has many different causes and must be considered in

ittal (C) CT images of osteophyte coming into contact with sacral ala.
atients presenting with an L5 radiculopathy. In this case, a
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large anterior L5-S1 osteophyte was removed safely using
the anterior retroperitoneal approach, which yielded a good
clinical result.

References

1. Danforth MS, Wilson PD. The anatomy of the lumbosacral region in
relation to sciatic pain. J Bone Joint Surg Am 1925;7:109–60.

2. Matsumoto M, Chiba K, Ishii K, Watanabe K, Nakamura M, Toyama
Y. Microendoscopic partial resection of the sacral ala to relieve ex-
traforaminal entrapment of the L-5 spinal nerve at the lumbosacral
tunnel. Technical note. J Neurosug Spine 2006;4:342–6.

3. Ichihara K, Taguchi T, Hashida T, Ochi Y, Murakami T, Kawai S. The
treatment of far-out foraminal stenosis below a lumbosacral transi-
tional vertebra: a report of two cases. J Spinal Disord Tech 2004;17:
154–7.

4. Kim K, Isu T, Matsumoto R, Miyamoto M, Isobe M. A case of far-out
syndrome: case report and review of the literature [in Japanese]. No
Shinkei Geka 2006;34:313–7.

5. Matsumoto M, Chiba K, Nojiri K, Ishikawa M, Toyama Y, Nishikawa
Y. Extraforaminal entrapment of the fifth lumbar spinal nerve by
osteophytes of the lumbosacral spine: anatomic study and a report of

four cases. Spine 2002;27:E169–73.

http://ijssurgery.coDownloaded from 
6. Matsumoto M, Watanabe K, Ishii K, et al. Posterior decompression
surgery for extraforaminal entrapment of the fifth lumbar spinal nerve
at the lumbosacral junction. J Neurosurg Spine 2010;12:72–81.

7. Sasaki M, Abekura M, Nakanishi K. Case with L5 radiculopathy
caused by far-out syndrome and lumbar canal stenosis [in Japanese].
No Shinkei Geka 2009;37:479–84.

8. Wiltse LL, Guyer RD, Spencer CW, Glenn WV, Porter IS. Alar
transverse process impingement of the L5 spinal nerve: the far-out
syndrome. Spine 1984;9:31–41.

9. Abe E, Sato K, Shimada Y, Okada K, Yan K, Mizutani Y. Anterior
decompression of foraminal stenosis below a lumbosacral transitional
vertebra. A case report. Spine 1997;22:823–6.

10. Moon KH, Jang JS, Lee SH, Lee SC, Lee HY. The role of computed
tomography in the presurgical diagnosis of foraminal entrapment of
lumbosacral junction. J Korean Neurosurg Soc 2010;47:1–6.

11. Nathan H, Weizenbluth M, Halperin N. The lumbosacral ligament
(LSL), with special emphasis on the “lumbosacral tunnel” and the
entrapment of the 5th lumbar nerve. Int Orthop 1982;6:197–202.

12. Olsewski JM, Simmons EH, Kallen FC, Mendel FC. Evidence from
cadavers suggestive of entrapment of fifth lumbar spinal nerves by
lumbosacral ligaments. Spine 1991;16:336–47.

13. O’Toole JE, Eichholz KM, Fessler RG. Minimally invasive far lateral
microendoscopic discectomy for extraforaminal disc herniation at the
lumbosacral junction: cadaveric dissection and technical case report.

Spine J 2007;7:414–21.

 by guest on May 26, 2023m/

http://ijssurgery.com/

	L5 radiculopathy caused by L5 nerve root entrapment by an L5-S1 anterior osteophyte
	Case report
	Discussion
	References


