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Percutaneous Endoscopic Lumbar Discectomy
Under Local Anesthesia in Elderly Patients
with Combined Spinal Canal Stenosis and
Herniated Nucleus Pulposus

Abstract

Percutaneous endoscopic discectomy (PED) for the lumbar spine was established in
the early 2000s. This surgery can be performed under local anesthesia, and results
in minimum damage to the back muscles. Thus, it is considered the least invasive
disc surgery. Theoretically, this minimally invasive technique should be suitable for
elderly patients who have comorbidities. However, such elderly patients usually
also have foraminal stenosis due to facet hypertrophy, which makes the procedure
technically demanding. Here, we have reported three cases of patients aged over
65 years who underwent PED. We first performed foraminoplasty using a high-
speed drill and inserted an 8 mm cannula safely through the enlarged foramen.
In all cases, the herniated fragments of the nucleus pulposus were successfully
removed endoscopically under local anesthesia without any surgery-related
complications. In all patients, low back and leg pain improved immediately
postoperatively. In conclusion, even in elderly patients with foraminal stenosis,
PED can be safely performed by utilizing the foraminoplasty technique. For elderly
populations with severe comorbidities, this technique is expected to be especially
useful.
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Introduction

Percutaneous disc surgery, also known as percutaneous
discectomy (PD), for herniated nucleus pulposus (HNP) was
introduced by Hijikata [1] in Japan. Indeed, as compared with
traditional disc surgery such as love’s procedure, PD is minimally
invasive since it can be performed under local anesthesia.
However, Hijikata’s technique does not use a spinal endoscope;
thus, its reliability for the removal of the herniated fragment is
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lower than that with the traditional open technique.

To improve the reliability of Hijikata’s technique, percutaneous
endoscopic discectomy (PED) was developed. Recently, a single-
portal percutaneous endoscopic technique was developed and
established by Yeung et al. [2-4]. Subsequently, Dezawa et al.
[5-8] established an advanced technique using a high-speed drill
that has enabled the removal of most HNPs using a minimally
invasive PED system.

© Under License of Creative Commons Attribution 3.0 License | This Article is available in : http://spine.imedpub.com/

During the insertion of the cannula fitted with an endoscope
through the intervertebral foramen, the most typical surgery-
related complication is injury to the exiting nerve [9,10]. To
avoid such complications in patients with foraminal stenosis, the
foraminoplasty technique was developed [11-13].

Degenerative lumbar spinal canal stenosis (LSS) is a common
spinal disorder affecting the elderly population. At times, HNP
may occur in combination with LSS, which is known as combined
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spinal canal stenosis [14]. When the patient’s symptoms are
mainly caused by HNP rather that LSS, PED is a possible option
for surgical intervention. In patients with LSS, the facet joints
are usually hypertrophic, which can induce foraminal stenosis.
In such cases, the interlaminar(IL) approach is recommended.
To remove the HNP fragment using IL approach, general or
epidural anesthesia is essential since the nerve root [5] needs to
retract during surgery. Following foraminoplasty, the foramen
is enlarged, allowing the endoscope to be passed through the
foramen without damage of the exiting nerve root. Thus, it
is not difficult to assume that performing PED in patients with
combined LSS may require concurrent foraminoplasty to safely
access the HNP and the epidural space.

In this paper, we describe three cases of patients aged over 65
years with combined LSS, who were successfully treated by PED
performed along with foraminoplasty under local anesthesia.

Case Reports
Case 1: An 86-year-old male patient

The patient reported a history of sudden low back pain and
left leg pain without a specific trigger. The VAS score was 8.6
for the low back pain and 10 for the leg pain (out of 10). The
pain was so severe that the patient was unable to walk. After
undergoing 1 month of conservative treatment, he was referred
to us for surgical treatment because of no improvement in the
pain. Neurological examination revealed a positive straight leg
raising test at 70° on the left side. Muscle weakness as evaluated
by muscle motor testing was found in the tibialis anterior (2/5),
extensor hallucis longus (3/5), and flexor hallucis longus (3/5)
muscles. Abnormal tendon reflexes were not noted. Reduced
sensation was obvious over the dermatome area for the L5 nerve
root on the left leg.

MRI obtained at the first visit indicated the presence of HNP
and moderate LSS at the L4-L5 level (Figure 1). The HNP was
large, nearly reaching the central portion of the canal. Similar to
case #1, foraminal stenosis due to hypertrophy of the superior
articular process of L5 was noted (Figure 1, right panel). Under
local anesthesia using 1% xylocaine, PED was initiated in the
prone position. The surgical procedure has been described in
detail previously [9]. An 8 mm skin incision was made. Following
the foraminotomy, the intervertebral foramen was enlarged,
so that the cannula was safely and appropriately placed just
beneath the HNP fragment. Following foraminoplasty, PED was
carried out, and the HNP fragment was successfully removed.
Figure 2 shows the MRI before and after PED surgery. Just after
the surgery, the pain disappeared and the VAS scores decreased
to 0.5 and O for low back and leg pain, respectively. By 1 month
postoperatively, the muscle weakness had also improved.
Foraminoplasty was evaluated using CT scans obtained before
and after the surgery (Figure 3). Seventeen months after surgery,
visual analog scale scores for low back pain and leg pain were
0/10 and 0/10, respectively.
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Figure 1 MRI and plain lateral radiograph at the first presentation
(Case #1). MRI revealed the HNP mass at the L4-5 level.

The plain radiograph showed the foraminal stenosis due

\_ to hypertrophy of the facet joint at L4-5. )
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Figure 2 MRI before and after the PED surgery (Case #1). The HNP
\_ mass was successfully removed endoscopically. )
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Figure 3 CT discography before surgery and plain CT after the PED
surgery (Case #1). The arrows indicate the location of the

foraminoplasty.
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Case 2: A 77-year-old female patient

This patient presented with pain in the left buttock and leg.
One month before presentation, she had carried a heavy item,
following which the symptoms appeared. First, she was treated by
a primary care physician with NSAIDs. Neurological examination
revealed a positive straight leg raising test at 70° on the left side.
No muscle weakness or abnormal tendon reflexes was noted.
However, reduced sensation was obvious over the dermatome
area for the L5 nerve root on the left leg. Magnetic resonance
imaging (MRI) at the first visit indicated HNP and moderate LSS at
the level of L4-L5 (Supplementary Figure 1). For one month, we
treated the patient conservatively by changing the medication
to gabapentin and performing a selective nerve root block, but
the treatment was not effective in reducing her pain. The visual
analog scale (VAS) score for leg pain was 7.2 out of 10, and the
pain disturbed her activities of daily living. Therefore, surgical
treatment was planned, and a transforaminal approach for PED
was selected.

A lateral plain radiograph (Supplementary Figure 1, right
panel) revealed foraminal stenosis caused by hypertrophy
of the superior articular process of L5. The HNP fragment was
successfully removed using the full endoscopic technique.
Supplementary Figure 2 shows the MRI before and after PED
surgery. Although the LSS persisted, the HNP was completely
removed. Immediately postoperatively, the pain disappeared
and the VAS score decreased to 0 out of 10. Foraminoplasty was
evaluated using computed tomography (CT) images obtained
before and after the surgery (Supplementary Figure 3).

Two years after surgery, visual analog scale scores for low back
pain and leg pain were 0/10 and 0/10, respectively.

Case 3: A 69-year-old male patient

This patient had a history of chronic back pain for 10 years. Ten
months before presentation, the patient experienced severe low
back pain and left thigh pain during a golf swing. The VAS scores
were 5 and 6 for low back and leg pain, respectively. The patient
had a history of angina and was on anti-coagulation therapy. First,
conservative treatment was administered; however, it was not
effective. After 10 months, he was referred to us for minimally
invasive surgical treatment. Neurological examination did not
show any specific neurological abnormalities in motor function,
sensory function, or deep tendon reflexes.

MRI at the first visit indicated a huge HNP and multilevel LSS at
the L2-L3 level (Supplementary Figure 4). The HNP was large and
nearly reached the central portion of the canal. Similar to cases #1
and #2, (Supplementary Figure 4, right panel), foraminal stenosis
caused by hypertrophy of the superior articular process of L3 was
noted. Discography was conducted for a better understanding
of the pain source in this patient, and concordant low back
and leg pain was confirmed. Following foraminotomy, PED was
performed and the HNP fragment was successfully removed.
Supplementary Figure 5 shows the MRI before and after the
PED surgery. Although LSS persisted, the HNP was completely
removed. Immediately postoperatively, the pain decreased; at
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3 months postoperatively, the VAS score had reduced to 1 for
both low back and leg pain. Foraminoplasty was evaluated using
CT scans obtained before and after the surgery (Supplementary
Figure 6).

~
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Figure 4 MRI and plain lateral radiograph at the first presentation

(Case #2). MRI revealed the HNP mass at the L4-5 level.

The plain radiograph showed the foraminal stenosis due
to hypertrophy of the facet joint at L4-5. )
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Figure 5 MRI before and after the PED surgery (Case #2). The HNP
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Figure 6 CT discography before surgery and plain CT after the PED
surgery (Case #2). The arrows indicate the location of the

\ foraminoplasty. )
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Figure 7 MRI and plain lateral radiograph at the first presentation

(Case #3). MRI revealed the HNP mass at the L2-3 level.
The plain radiograph showed the foraminal stenosis due
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Figure 8 MRIs before and after the PED surgery (Case #3). The HNP
\_ mass was successfully removed endoscopically. J
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Figure 9 CT discography before surgery and plain CT after the PED
surgery (Case #3). The arrows indicate the location of the

\_ foraminoplasty. )

Discussion

The procedure of PED for the lumbar spine was established in the
year 2000, owing to the tremendous efforts of several research
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groups [2-4,15,16]. After appropriate surgical instruments for PED
were developed, the indications for PED increased. In particular,
the development of the high-speed drill, which can be used within
the small cannula for PED, made bone decompression possible.
Dezawa et al. reported a unique PED technique for removal of HNP
in the hidden zone using the high-speed drill [6]. HNP that had
migrated to the hidden zone can be removed through the bone
hole of the lamina, and this technique is called the percutaneous
endoscopic translaminar approach [6]. Abe et al. [12]. described
the transforaminal PED technique at the L5-S level. They stated
that the cannula can be passed through the foramen following
enlargement by foraminoplasty using the high-speed drill.
More recently, Henmi et al. [13] clearly described the ventral
epiduroscopic observation technique following foraminotomy
using a video presentation (Figures 4-10).

In this paper, we have presented three cases of lumbar HNP
combined with LSS. This pathology is a good indication for
decompression using surgical loupe or microscope [14]. As
minimally invasive procedures, a tubular type retractor and
spinal endoscope have also been used for decompression in this
disorder [17,18]. For our three cases, the main symptom was
severe leg pain occurring even at rest. Thus, discectomy rather
than laminectomy was considered important for relieving this
symptom. PED, which is also called full endoscopic discectomy,
is a minimally invasive disc surgery, since it requires only an 8
mm skin incision and can be performed under local anesthesia.
Furthermore, during the procedure, damage to the major back
muscles is also minimal, and it is thus suitable for athletes
[18,12,19].

The interlaminar approach has been performed at L5-S1 with high
iliac crest associated with wide inter laminar space and relatively
small t [20] hecal sac. This interlaminar technique can use either
the axilla approach or the shoulder approach. The axilla approach
is used if there is no safe area in the axilla region. These two
approaches are compatible. However, the interlaminar approach
has several disadvantages. For instance, the narrow interlaminar
space can recult in dysesthesia and pain, as well as requiring

s

Location of the endoscope Endoscopic view

Figure 10 Plain radiograph and endoscopic view (Case #2). In the
right panel showing the endoscopic view, the superior
articular process of L5 is clearly observed to be drilled

and shaved into a round shape. F: facet, D: disc
- J
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expensive surgical instruments. The elderly patients usually have
lateral recess stenosis; it is difficult the axilla approach. Choi
reported that open microdiscectomy should be considered if
preoperative neuroimaging detects no safe spaces in either the
shoulder or axilla regions [20].

The intervertebral foramen is usually narrow in elderly
patients with LSS due to facet joint hypertrophy (Figure 1 and
Supplementary Figures 1 and 4), unlike that in young patients. If
the 8 mm cannula is inserted through such a narrowed foramen,
impingement of the exiting nerve root would be unavoidable
[9,10]. Actually, in all our cases, the transverse diameter of the
foramen at the disc level was less than 8 mm. In such cases,
foraminoplasty with a high-speed drill should be performed with
the standard PED procedure. Figure 4 illustrates a radiograph and
real endoscopic view during the foraminoplasty in case 1. In the
right panel showing the endoscopic view, the superior articular
process of L5 is clearly noted to be drilled and shaved into a round
shape, so that the cannula can be inserted smoothly. Following
the foraminoplasty, the narrowed foramen was enlarged (Figure
3 and Supplementary Figures 3 and 6), and the 8 mm cannula
could be safely inserted into the spinal canal. The HNP was then
successfully removed without any complications.

LSS is one of the common spinal disorders in the elderly
population. In this population, many patients have comorbidities,
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such as heart disease, pulmonary dysfunction, kidney disorders.
In such cases, general anesthesia is often difficult. The PED
procedure can be performed under local anesthesia, which is
the biggest advantage of this technique. In 2013, Kitahama et
al. [7] reported a case of LSS with severe lung comorbidities
treated surgically under local anesthesia with the PED technique;
consequently, the authors commented on the usefulness of the
PED technique especially in elderly patients in a poor general
condition. Similarly, as described in this case report, we could
successfully treat three elderly patients aged over 65 years under
local anesthesia. Considering Japan’s aging population, the
patient population with comorbidities is expected to increase.
Therefore, this minimally invasive PED procedure performed
under local anesthesia is expected to become increasingly
important.

Conclusion

In conclusion, we presented three cases of HNP combined with
LSS in elderly patients who were treated with foraminoplasty
and PED for complete removal of the HNP. We consider that this
minimally invasive procedure performed under local anesthesia
is an important option for the surgical treatment of HNP in elderly
patients, especially those with severe comorbidities.
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