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Endoscopic Treatment of
Extraforaminal Entrapment of L5
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Unilateral Biportal Endoscopic
Approach: Technical Report and
Preliminary Clinical Results
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Department of Neurosurgery, Spine Center, The Leon Wiltse Memorial Hospital, Suwon, Korea

Objective: Far out syndrome is compression and entrapment of the L5 nerve root in the ex-
traforaminal area between the hypertrophied L5 transverse process and the sacral ala. The
purpose of this study was to describe the technique of unilateral biportal endoscopic de-
compression for far out syndrome and to analyze early clinical results after endoscopic de-
compression.

Methods: The authors consecutively performed operative treatments for 16 patients with
unilateral extraforaminal entrapment of the L5 nerve root (far out syndrome) using percu-
taneous biportal endoscopies. We included only patients who were followed more than six
months after surgery. Demographic characteristics, operative time, concomitant herniated
disc, and surgical complications were investigated. Clinical outcomes were evaluated using
modified MacNab criteria, the visual analogue scale (VAS) for legs, and the Oswestry Dis-
ability Index (ODI).

Results: Among 16 patients, a total of 14 cases with 4 males and 10 females were included
in the study. The mean leg VAS and the ODI were significantly improved after unilateral bi-
portal endoscopic surgery. Concomitant extraforaminal disc herniation was associated with
a favorable outcome (p < 0.05). Abdominal pain in the immediate postoperative period oc-
curred in 2 patients. Abdominal pain was completely resolved with conservative manage-
ment in both patients.

Conclusion: We were able to achieve successful decompression of unilateral extraforaminal
entrapment of the L5 nerve root using unilateral biportal endoscopic surgery. A unilateral
biportal endoscopic approach may be considered as an alternative surgical treatment for far
out syndrome.

Keywords: Bertolotti syndrome, Lumbosacral transitional vertebra, Laminectomy, Endos-
copy, Lumbar

was first described by Wiltse et al.* in 1984. The syndrome is
one of the manifestations of lumbosacral transitional vertebrae

Far out syndrome is the compression and entrapment of the ~ which is seen in 4% to 30% of the adult population.** The lum-

L5 nerve root in the extraforaminal area between the hypertro- ~ bosacral transitional vertebrae was classified into four types.

phied L5 transverse process and the sacral ala."* The condition =~ Type I is associated with hypertrophied L5 transverse process,
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and types II and IV are associated with a pseudo-articulation
between the L5 transverse process and the sacral ala, which
makes them prone to degenerative changes leading to facet ar-
throsis and extraforaminal compression of the L5 nerve root.>
The initial treatment for far out syndrome is conservative
management, including analgesics, rest, and pain block proce-
dures.?® The lack of symptom improvement after conservative
management is an indication for surgery.” Minimally-invasive
decompressive surgery, instead of lumbar fusion surgery, has
been performed for the treatment of far out syndrome.*'* Mi-
croscopic decompression has been performed to treat far out
syndrome or Bertolotti syndrome.>” Recently, as techniques
and endoscopic surgical instruments have progressed, a full en-
doscopic approach has been attempted for lumbar foraminal
and extraforaminal lesions, instead of microscopic surgery.'*"?
We attempted to perform endoscopically assisted decompres-

Fig. 1. Intraoperative overview of unilateral biportal endo-
scopic surgery.

Fig. 2. A 53-year-old male patient presented with right-sided leg pain. (A, B) The axial and oblique T2-weighted magnetic reso-
nance (MR) images show extraforaminal entrapment of the L5 nerve root with disc protrusion (black arrows). This patient was
treated by a unilateral biportal endoscopic approach. (C, D) The postoperative MR images reveal complete decompression of the
L5 nerve root after unilateral biportal endoscopic surgery (black arrowheads).
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sion for the unilateral extraforaminal entrapment of L5, also
called far out syndrome, using a unilateral biportal endoscopic
approach (Fig. 1).” The purpose of this study was to describe
the technique for unilateral biportal endoscopic decompression
of far out syndrome and to analyze early clinical results after bi-
portal endoscopic decompression.

MATERIALS AND METHODS

From March 2016 to November 2018, the authors consecu-
tively performed operative treatments for 16 patients with uni-
lateral extraforaminal entrapment of the L5 nerve root using
unilateral biportal endoscopic surgery (Fig. 1). We included only
patients who were followed more than 6 months after surgery.

Far out syndrome was diagnosed using magnetic resonance
imaging (MRI), including foraminal T2 weighted images (Fig.
2). We surgically treated only patients who presented with re-
fractory unilateral leg pain in spite of conservative management.

Demographic characteristics, operative time, follow-up peri-
od, amount of estimated blood loss, concomitant herniated disc,
and surgical complications were investigated. Clinical outcomes
were evaluated using modified MacNab criteria, a visual ana-
logue scale (VAS) for legs, and the Oswestry Disability Index
(ODI). We classified excellent and good grades on the modified
MacNab criteria as favorable outcomes. Postoperative MRI with

foraminal views was evaluated on postoperative day 1 for opti-
mal neural decompression of the L5 root (Figs. 2, 3).

This study was approved by the Institutional Review Board
(IRB) of Wiltse Memorial Hospital (2019-05). Written informed
consent was waived by the IRB.

1. Indications

The following are indications for surgery: (1) Unilateral radi-
ating leg pain in the L5 dermatome refractory to conservative
management; (2) Temporary improvement of unilateral radicu-
lar pain after a selective L5 root blocking procedure; (3) MRI
evidence of the extraforaminal compression of L5 with the pres-
ence of lumbosacral transitional vertebrae, without another iden-
tifiable pain source; (4) No segmental instability, spondylolysis,
or spondylolisthesis of L5-S1.

2. Surgical Procedures
1) General concept

The technique of unilateral biportal endoscopic surgery uti-
lized 2 portals; one portal was for an endoscope channel for vi-
sualization and the second portal was a working channel only
for the use of surgical instruments (Fig. 1). Both endoscopic
specialized instruments and the standard instruments for spine
surgery were used in this procedure, unlike one portal endos-
copy which requires specialized instruments. The irrigation

Fig. 3. Skin incision points for the 2 portals. (A) Two channels were made at 1 cm lateral to the lateral border of the pedicle of
L5-S1 in the anterior-posterior view. (B) Portals were made 1 cm below and 1 cm above the midpoint of the foramen (white ar-
row) in the lateral view. Generally, the upper portal was made around the pedicle of L5 and the lower portal was made around

the upper endplate of S1 in the lateral C-arm view.
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fluid was drained from the endoscopic portal to the working
portal. The continuous irrigation of fluid maintained clear en-
doscopic visualization and prevented bleeding.

2) Patient position and anesthesia

This approach was performed under general anesthesia or
epidural anesthesia. We preferred a prone position using a frame
to reduce abdominal pressure.

3) Skin incisions

Two skin incisions were made under C-arm fluoroscopic
guidance. First, we marked the pedicle of L5 and S1, the disc
space, and the transverse process of L5 under C-arm guidance.
The skin incisions were made at 1 cm lateral to the lateral bor-
der of the pedicle of L5-S1 in the anteriorposterior view (Fig.
3A). And, we made 2 portals, 1 cm above and 1 cm below the
midpoint of the foramen in the lateral C-arm fluoroscopic view
(Fig. 3B). Generally, the upper portal was made around the ped-
icle of L5 and the lower portal was made around the upper end-
plate of S1 in the lateral C-arm view. Our recommendation was
to use the dominant hand for the working portal and the non-
dominant hand for the endoscopic portal. In the case of a left-
side approach by a right-handed surgeon, the cranial left portal
was usually the endoscopic portal and the caudal right portal
was a working portal. And, the case of a right-side approach,
the cranial right portal was usually the working portal and the
caudal left portal was the endoscopic portal. After making the
working portal, we usually inserted a sheath for the working
portal (Fig. 1). If a working sheath was inserted, the outflow
from the saline irrigation was well maintained and the surgical
instruments were smoothly inserted into the working portal.
The point of landing and joining of the 2 portals was over the
ipsilateral transverse process of L5.

4) Endoscopic decompressive procedures

A dissection was performed to expose the transverse process,
mamillary process, isthmus, lateral border of superior articular
process, and ala using radiofrequency (RF) probes. The caudal
portion of the L5 transverse process, the lateral portion of the
facet, and the sacral ala were clearly exposed and identified. Drill-
ing began at the L5 transverse process. The lower portion of the
transverse process and the lateral portion of the isthmus and
the facet wall were partially removed with a diamond burr. Bone
bleeding was controlled with RF or bone wax. Then, using a com-
bination of angled curette and Kerrison punches, the foraminal
ligament was removed to expose the underlying L5 exiting nerve

https://doi.org/10.14245/ns.1938026.013

root. The foraminal part of the exiting L5 root was clearly ex-
posed. The superior portion of the ala was removed from me-
dial to lateral along the course of the nerve. Lastly, pseudo-ar-
throsis between the transverse process and the sacral ala were
drilled out and removed for decompression of the extraforami-
nal part of the L5 nerve root. In cases with an associated disc
herniation, disc particles were removed using pituitary forceps.
The L5 exiting root was checked from the foraminal to the ex-
traforaminal area with various sizes of nerve hooks to test for
any residual compression. Finally, a drainage catheter was in-
serted through the working portal (Supplementary video clip 1).

5) Wound closure
After the subcutaneous layer was approximated with absorb-
able suture materials, skin glue materials were applied to the skin.

3. Statistical Analyses

Statistical analyses were performed using a Fisher exact test
and Wilcoxon signed rank test. A p <0.05 was considered to be
statistically significant. R 3.1.2 (R Foundation for Statistical Com-
puting, Vienna, Austria) was used for statistical analyses.

Table 1. Clinical parameters of patients

Characteristic Value
Sex, male:female 4:10
Age (yr) 59.5+7.2
Follow-up period (mo) 11.0+5.0
Estimated blood loss (mL) 85.0+£29.5
Operation time (min) 72.8+15.5
VAS of leg

Preoperative 8.4x1.1

Postoperative 2.8%1.4
ODI

Preoperative 60.2+5.5

Postoperative 22.1+34
MacNab criteria

Excellent 3

Good 7

Fair 3

Poor 1
Complication

Abdominal pain (perirenal fluid collection) 2(1)

Values are presented as number or mean standard deviation.
VAS, visual analogue scale; ODI, Oswestry Disability Index.
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RESULTS

Among 16 patients, a total of 14 cases with 4 males and 10 fe-
males were included in the study with an average age of 59.5+
7.2 years. The mean follow-up period was 11.0+5.0 months
(Table 1).

Postoperative MR images revealed optimal neural decompres-
sion of the L5 nerve root in all patients (Figs. 2, 4). The mean
operative time was 72.8 + 15.5 minutes and the mean estimated
blood loss was 85.0 £29.5 mL (Table 1). VAS of the legs improved
from 8.4+ 1.1 to 2.8 £ 1.4 and the ODI improved from 60.2 £ 5.5
to 22.1+ 3.4 at the final follow-up. The modified MacNab crite-
ria were excellent in 3 (21.4%), good in 7 (50%), fair in 3 (21.4%),
and poor in 1 (7%) (Table 1). One case with a poor outcome showed
improvement of radicular pain in the immediate postoperative

period. However, this patient’s radicular pain and claudication
were reaggravated 2 months postoperatively. Of the 14 cases, 7
patients had an associated extraforaminal disc herniation of the
L5-S1 around the alar area. All 7 patients with extraforaminal
disc herniation had favorable outcomes (excellent or good) after
surgery. Concomitant extraforaminal disc herniation was asso-
ciated with a favorable outcome (p < 0.05).

Abdominal pain was experienced by some patients in the im-
mediate postoperative period. Two patients complained of ab-
dominal pain immediately after surgery. A postoperative com-
puted tomography (CT) scan of the abdomen revealed perire-
nal fluid collection in 1 patient (Fig. 5). Abdominal pain was
completely resolved with conservative management within 3

hours in both patients.

Fig. 4. A 62-year-old female patient complained of left radicular leg pain. (A, B) The axial and oblique T2-weighted magnetic
resonance images depict the extraforaminal entrapment of the L5 nerve root by disc protrusion and pseudo-arthrosis (white ar-
rows). (C, D) After endoscopic surgery, the L5 nerve root was completely decompressed (white arrowheads) (Supplementary

video clip 1).
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Fig. 5. A 62-year-old female patient presented with abdomi-
nal pain immediately after surgery. Abdominal coronal com-
puted tomography scan image shows left retroperitoneal fluid
collection (arrows; perirenal area). Abdominal pain was com-
pletely resolved after conservative management. This patient
was discharged without any problems.

DISCUSSION

Pseudo-articulation or fusion between the transverse process
of L5 and sacral ala causes extraforaminal entrapment of the L5
nerve root. Extraforaminal entrapment of the L5 nerve root
produces radicular pain of the buttock and leg.>* Radiologic di-
agnosis of symptomatic extraforaminal entrapment of the L5
nerve root is difficult." Conventional axial and sagittal MR im-
ages may not provide adequate information for symptomatic
far out syndrome."">'® Diffuse tensor images and oblique coro-
nal images have been used for the radiological diagnosis of ex-
traforaminal entrapment of the L5 nerve root.""” In our study,
we used oblique foraminal MRI to diagnose far out syndrome.
Oblique foraminal MRIs were modified to include oblique cor-
onal T2-weighted images. The oblique foraminal images were
taken perpendicular to the intervertebral foramen and demon-
strated an L5 nerve root exiting from the foraminal to the ex-
traforaminal area of L5-S1. We suggest that an oblique forami-
nal MRI view might provide additional diagnostic information
for extraforaminal lesions. CT, simple X-rays, and bone scintig-
raphy are also important for the diagnosis of far out syndrome.>*
Transient relief of radicular pain after a selective L5 root block
may be an important finding in the diagnosis of far out syndrome.>”

Wiltse et al.* first described far out syndrome and its surgical
treatment. Since then, nonfusion decompressive surgeries have
been performed for the treatment of far out syndrome. Mini-

https://doi.org/10.14245/ns.1938026.013

mally invasive decompressive surgeries have been attempted in
patients with far out syndrome and Bertolotti syndrome. Previ-
ously published articles have described favorable clinical out-
comes after microscopic decompressive surgeries. Recently, ful-
ly endoscopic approaches have been used for the surgical treat-
ment of foraminal lesions." We tried decompressive surgery for
far out syndrome using a unilateral biportal endoscopic approach.
The unilateral biportal endoscopic approach used 2 channels.
The working portal was only used as a channel for surgical in-
struments, including general spinal instruments, as well as spe-
cialized endoscopy instruments. Moreover, the handling of spi-
nal operative instruments was easier than the uniportal endo-
scopic surgeries.” Therefore, we suggested that the surgical achi-
evement of unilateral biportal endoscopic surgery may be the
same as for microscopic surgery.” Basically, the operative prin-
ciple of biportal endoscopic decompressive surgery is the same
as that of minimally-invasive microscopic decompression of
the L5 nerve root. We achieved full decompression of the extra-
foraminal area around the lumbosacral transitional area between
the ala and the transverse process.

The basic structural alteration in this condition is an enlarged
L5 transverse process which forms a false joint with the ala of
the sacrum lateral to the foramen. The L5 nerve root is com-
pressed between these 2 structures. Moreover, there may be an
associated disc herniation which may cause the sudden aggra-
vation of pain. The lower portion of the transverse process, sacral
ala, and the pseudo-articulation between the ala and the trans-
verse process should be partially removed for complete decom-
pression of L5 entrapment from the foramen to the extraforami-
nal area. After decompression around the pseudo-articulation,
concomitant extraforaminal disc herniation should be explored
and removed for optimal decompression of the L5 nerve root.
Extraforaminal disc herniation may newly induce or aggravate
radicular leg pain in patients with lumbosacral transitional ver-
tebrae.'® Concomitant ruptured disc herniation was a predis-
posing factor for postoperative clinical outcomes in this study.

The percutaneous uniportal or biportal endoscopic approach-
es used continuous saline irrigation to maintain clear operative
views and prevent bleeding. However, there is the possibility of
retroperitoneal fluid collection by continuous saline irrigation
in the paraspinal Wiltse approach. Retroperitoneal fluid collec-
tion can cause abdominal pain and discomfort. The barrier be-
tween the paraspinal and retroperitoneal area may be damaged
when the pseudo-arthrosis around the ala is removed, which
may result in retroperitoneal fluid collection. Two patients com-
plained of abdominal pain immediately after surgery and in
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one of them, retroperitoneal fluid collection was identified on
an abdominal CT scan (Fig. 5). Fortunately, the abdominal pain
spontaneously resolved after conservative management, includ-
ing bed rest and analgesics. Hence, it is our recommendation
that decompression around pseudo-arthrosis between the trans-
verse process and the sacral ala should be performed swiftly
and completed within 30 minutes. Another precaution during
the surgery is during discectomy in the L5-S1 area. The com-
mon iliac vasculature is in close proximity to the anterior sur-
face of the disc. Hence, the careful use of pituitary forceps is
warranted in this area to avoid vascular injury. We have not ex-
perienced dural tears, nerve root injuries, or infection after en-
doscopic decompression.

Unilateral biportal endoscopic approaches have the benefits
of minimally-invasive surgery, including the minimization of
trauma to the posterior muscle and ligamentous structures, re-
duction of postoperative pain, and acceleration of postoperative
recovery. However, the steep learning curve of endoscopic sur-
gery, the technical difficulty, and the possibility of incomplete
decompression are disadvantages of endoscopic approaches
compared to microsurgery. Therefore, we suggest that it is nec-
essary to acquire sufficient microscopic surgical experience be-
fore initiating the use of endoscopic decompression for far out
syndrome. Although endoscopic approaches have better clini-
cal aspects than open surgery, patients with instability or bilat-
eral radicular leg pain should be considered for treatment with
fusion surgery.

The limitations of the study were small sample size, a relative-
ly short follow-up duration, and the retrospective nature of the
study. However, our results showed that unilateral biportal en-
doscopic surgery may be considered as a feasible option for sur-
gical treatment of far out syndrome in select cases.

CONCLUSION

Unilateral extraforaminal entrapment of the L5 nerve root
may be successfully decompressed by unilateral biportal endo-
scopic surgery. A unilateral biportal endoscopic approach may
be considered as an alternative for endoscopic decompression
of far out syndrome. Minimal soft tissue dissection, minimal
blood loss, excellent magnification, and visualization of the pa-

thology are advantages of the procedure.
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SUPPLEMENTARY MATERIAL

Supplementary video clip 1 can be found via
https://doi.org/ 10.14245/ns.1938026.013.v1.
Supplementary video clip 1: Intraoperative video of unilateral
biportal endoscopic decompression for left sided far out syn-
drome. Left L5 exiting nerve root was completely decompressed
from foraminal to extraforaminal area after endoscopic decom-

pressive surgery.
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