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CASE REPORT

Full-Endoscopic Foraminal Decompression for Foraminal
Stenosis Following Osteoporotic Vertebral Fracture in an
Elderly Woman Under Local Anesthesia : A Case Report
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Abstract : Osteoporotic vertebral fracture (OVF) is common in the elderly population. In this report, we describe
a case with radiculopathy due to foraminal stenosis caused by OVF in a very elderly patient that was treated
successfully by full-endoscopic foraminotomy under local anesthesia. The patient was an 89-year-old woman who
presented with a chief complaint of left leg pain for 5 years. She visited a couple of hospitals and finally consulted
us to determine the exact cause of the pain. Computed tomography scans were obtained and selective nerve root
block at LL3 was performed. The diagnosis was radiculopathy at L.3 due to foraminal stenosis following OVF. The
patient had severe heart disease, so we decided to avoid surgery under general anesthesia and planned full-en-
doscopic spine surgery under local anesthesia. We performed transforaminal full-endoscopic lumbar foramino-
tomy at L.3-L4 to decompress the L3 nerve root. The leg pain disappeared completely immediately after surgery.
Postoperative computed tomography confirmed appropriate bone resection. The leg pain did not recur during
a year of postoperative follow-up. OVF may cause lumbar radiculopathy as a result of foraminal stenosis, and
transforaminal full-endoscopic lumbar foraminotomy under local anesthesia would be the best option in an el-

derly patient with poor general condition. J. Med. Invest. 71 : 179-183, February, 2024
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INTRODUCTION

Osteoporotic vertebral fracture (OVF) is common in the
elderly (1). The main symptom is low back pain, and conserva-
tive therapy is usually recommended as initial treatment (2-4).
However, surgical intervention is required if bony fragments
compress neural tissue, such as the spinal cord, nerve roots, or
cauda equina (5, 6). Foraminal stenosis following a compression
fracture can cause radiculopathy, but this pathology seems to be
comparatively rare (7). Sasaki et al. (7) reviewed 66 cases with
compression fracture and found that only 3 (4.5%) had foraminal
stenosis.

Of the 3 types of canal stenosis-foraminal, lateral recess and
central stenosis-foraminal stenosis is the most challenging
because it is hard to decompress using traditional posterior sur-
gery. The gold standard treatment for foraminal stenosis would
be spinal fusion following decompression (8, 9). However, spinal
fusion is highly invasive. Minimally invasive full-endoscopic
spinal surgery (FESS) was recently developed (10-12) and can
be used to decompress foraminal stenosis without fusion under
local anesthesia (13, 14). Therefore, foraminotomy with FESS
would be the least invasive surgical treatment for foraminal
stenosis.

In this report, we describe a case of foraminal stenosis follow-
ing compression fracture that was treated by foraminotomy with
FESS.
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CASE REPORT

The patient was an 89-year-old woman who had complained
of low back pain and left anterior thigh pain while walking for 5
years. She had been diagnosed as having OVF at L3 (Fig 1) and
was treated conservatively ; however, her symptoms worsened
and she was referred to our department for further examination
and surgical treatment. On physical examination, there was no
muscle weakness in either of the lower limbs on manual muscle
testing. A femoral nerve stretch test was positive on the left
side. Deep tendon reflexes were normal bilaterally. L.3 vertebral
fracture had achieved bone union on plain radiographs and com-
puted tomography (CT) scans. On lateral dynamic (flexion-ex-
tension) images (Fig 1C and 1D), there was no slippage and only
5 degrees of the spinal movement between L2 caudal endplate
and L4 cranial endplate. Based on the findings on magnetic res-
onance imaging (Fig 2) and CT scans (Fig 3A, 3B), the diagnosis
was left 1.3-Li4 intervertebral foraminal stenosis associated
with a vertebral fracture at L.3. The pain in the left anterior
thigh was reproduced during selective nerve root block with 1%
xylocaine at L3 on the left side. Therefore, we attributed her
symptoms to an L3 nerve root disorder caused by stenosis of the
intervertebral foramen at L.3-L4 following a vertebral fracture.
Because she had severe chronic heart failure and a past medical
history of transcatheter aortic valve implantation, we decided to
avoid lumbar instrumentation surgery with general anesthesia
and planned left-sided transforaminal full-endoscopic lumbar
foraminotomy at 1.3-L.4 under local anesthesia.

Surgical procedure

The patient was placed prone on a standard spine frame and
operated on under local anesthesia. The optimal position for
insertion of the cannula was determined to be 5.5 cm to the left
of the midline on preoperative CT images. After marking and
draping, local anesthesia was performed using 1% xylocaine.
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Fig 1. Preoperative plain radiographs of the lumbar spine. A : Scoliotic change due to the collapsed L3 vertebra
and lumbar spondylosis. B : L3 vertebral fracture (the height of vertebral body collapsed by less than 50%) and local
kyphotic change at the L.2-L3 intervertebral disc level. C : Lateral view in flexion (anterior flexion). D : Lateral view

in extension (posterior flexion).

Fig 2. Preoperative T2-weighted magnetic resonance images. A : Right para-sagittal slice showing no foraminal
stenosis at L3-14 (yellow circle). B : Mid-sagittal slice showing spinal canal stenosis due to a posterior wall fracture
of the L3 vertebral body. C : Left para-sagittal slice showing foraminal stenosis at 1.3-14 due to the superior
articular process of L4 and disc bulging at L.3-L4 (yellow circle), which caused left L3 nerve root impingement.

Fig 3. Preoperative computed tomography (CT) images. A : Multi-planar reconstructed sagittal CT image showing
foraminal stenosis due to the superior articular process (SAP) of L4 (yellow circle) and an axial CT image showing
sclerotic change and a bone spur on the left SAP of 14 (yellow arrow). B : Three-dimensional reconstructed CT image
showing narrowing of the intervertebral foramen on the left at L3-14.
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The patient was then fully anesthetized up to the base of the
L4 pedicle, and intraoperative discography was performed
using 2 ml of a mixture of contrast medium and indigo carmine
while checking the lateral view radiographically. We made an
approximately 8-mm skin incision and enlarged the corridor
sequentially using serial dilators via a transforaminal approach.
We then placed an external cylinder and inserted an endoscope
into the intervertebral foramen. Next, we removed the superior
articular processes above the upper pedicle line at 1.4 and per-
formed bony decompression around the L3 nerve root. We also
excised the dorsal yellow ligament to ensure that the L3 nerve
root was completely decompressed. After adequate hemostasis,
we removed the endoscope and closed the wound. There were no
surgery-related complications.

Postoperative course

Immediately after the surgery, the left anterior thigh pain im-
proved and the patient started walking 1 hour later. By the next
morning, the pain had disappeared. There were no intraopera-
tive or postoperative complications, such as dural tear, epidural
hematoma, or exiting nerve root injury. Her postoperative course
was excellent, with no recurrence of pain and no limitation of
activity within the year following surgery. Postoperative CT
showed enlargement of the L.3-L4 intervertebral foramen (Fig
4A, 4B).

DISCUSSION
Foraminal stenosis with compression fracture

Compression fracture is very common in the elderly popula-
tion, and the main symptom is low back pain, not radiculopathy.
In a multicenter study at 15 hospitals, Ito et al. (15) found that
only 5.5% of 738 patients with OVF had neurological symptoms.
Foraminal stenosis causing radiculopathy is rarely associated
with a compression fracture. However, foraminal stenosis fol-
lowing compression fracture is not uncommon at lumbar levels
below L3. Nakajima et al. (16) found that 18 (60%) of 30 cases
with OVF below L3 had foraminal stenosis, which they treated
by decompression with short fusion using a posterior approach.
Lin et al. (17) reviewed 15 cases with foraminal stenosis after
compression fracture and found that 12 (80%) had a compression
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fracture below L3. Similarly, Philips et al. (18) reported 3 cases
of foraminal stenosis following OVF, all of which were at L3.
Therefore, a compression fracture is more likely to be accom-
panied by foraminal stenosis at a lower lumbar level than at a
thoracolumbar level. Indeed, our patient developed symptoms
following OVF at L3.

Surgical strategy for foraminal stenosis

The gold standard surgical treatment for foraminal stenosis
would be decompression and fusion (8, 9) under general anes-
thesia. Fujibayashi er al. (8) investigated transforaminal lumbar
interbody fusion via a paraspinal approach for foraminal steno-
sis and concluded that this technique is a minimally invasive,
safe, and secure procedure for treating lumbar foraminal lesions.
Lateral access fusion surgery is another surgical technique that
can be used for indirect decompression of foraminal stenosis.
Mahatthanatrakul et al. (9) performed oblique lumbar interbody
fusion to obtain indirect decompression in 46 cases with foram-
inal stenosis. They measured the foraminal cross-sectional area
before and after surgery and found an increase of more than
40% postoperatively. In a review of 66 cases of OVF, Sasaki er
al. (7) found radiculopathy in 10 cases, 3 of which had foraminal
stenosis. Conservative treatment was effective in 1 case and
the remaining 2 needed surgical treatment. One of the 2 cases
had foraminal stenosis with canal stenosis that was treated by
decompression with posterior fusion surgery. In the remaining
case, they performed vertebroplasty using hydroxyapatite blocks
in the pedicle ; however, the clinical outcome was not good.
Therefore, fusion following decompression seems to be effective
for foraminal stenosis following OVF. Although decompression
and fusion surgery is undoubtedly the gold standard, a minimal-
ly invasive approach may be preferable in elderly patients with
osteoporosis.

Micro-endoscopic discectomy (MED) is another type of min-
imally invasive surgery that can be used for foraminal decom-
pression (19). Decompression without fusion surgery has been
attempted using MED. Ishimoto ez al. (20) used MED to decom-
press foraminal stenosis at L2 following an OVF in an 80-year-
old woman. MED using a tubular retractor is a minimally
invasive technique that would be categorized as endoscope-as-
sisted surgery (21). MED requires a 16-mm skin incision and
general anesthesia (22). However, transforaminal FESS can be

Fig 4. Postoperative CT images. A : Multi-planar reconstructed sagittal and axial CT images showing adequate
bony decompression after resection of the left SAP of L4 (yellow circle and arrow). B : Three-dimensional
reconstructed CT image showing enlargement of the intervertebral foramen on the left at L3-14.
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conducted with a skin incision that is only 7-8 mm (10-14). FESS
is the best option for elderly patients with poor general condition
and foraminal stenosis following OVF because it is minimally
invasive and can be performed under local anesthesia (23, 24).
However, information on this surgical technique in the literature
remains sparse (17, 18, 25).

Full-endoscopic foraminotomy

In 2022, Zhao et al. (25) reported use of FESS foraminotomy
without fusion surgery to treat a compression fracture at L4
in a 79-year-old man with foraminal stenosis. In that report,
they mentioned that internal fixation is not suitable for elderly
patients with osteoporosis in view of the greater risks of loosen-
ing of the internal fixation device and adverse reactions caused
by surgical invasiveness in these patients. Another 2 articles
reached a similar conclusion regarding the effectiveness of mini-
mally invasive FESS in elderly patients (17, 18). Based on the lit-
erature (17, 18, 25) and our experience in the present case of this
89-year-old woman, we believe that foraminotomy for foraminal
stenosis following OVF in elderly patients has the advantages of
being minimally invasive in terms of the back muscles, requiring
only a 7- to 8-mm skin incision, allowing ambulation soon after
surgery, being feasible even in elderly patients with poor general
condition under local anesthesia, and allowing direct visualiza-
tion of the exiting nerve during decompression. Although this
patient had achieved bone union after vertebral fracture and
had no spinal instability, we don’t have the patients with spinal
instability due to non-union who treated by this surgery. We
recommend that full-endoscopic foraminotomy should be the sur-
gical treatment for the patients with foraminal stenosis related
to OVF without spinal instability.

In conclusion, OVF may induce lumbar radiculopathy due
to foraminal stenosis. Foraminotomy with FESS under local
anesthesia could be the best option in elderly patients with poor
general condition.
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