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Background: Currently, epidural steroid injection (ESI) is considered as one of conservative treatments for degenerative
lumbar spondylosis. Transcaudal epidural steroid injection (CESI), which is one of ESI techniques, has a lot of evidence
to support the treatment of chronic low back pain with or without radiculopathy, both for short- and long-term. Presently,
there are few studies about the efficacy of CESI to delay the surgical need in degenerative lumbar spinal stenosis (DLSS)
with or without listhesis.

Objective: To demonstrate and compare the efficacy of CESI in treating DLSS with and without listhesis.

Material and Method: The present retrospective study analyzed the patients treated by CESI between June 2008 and May
2015 in a single institute. The medical records of the patients diagnosed as DLSS with and without listhesis were reviewed.
The demographic data and the end result demonstrating as surgical need of the enrolled patients were collected and analyzed
by using one-way ANOVA and Fisher's exact test. Chi-square test and Mann-Whitney U test were used to evaluate and
compare age, sex, rate of operation, and the time period to operate after the last CESI was performed, between the two
groups of patients.

Results: Seven hundred forty six CESIs had been performed between June 2008 and May 2015. Six hundred fifty five CESIs
were performed in 414 patients of DLSS with and without listhesis, whereas 91 CESIs were performed in 75 patients of
other diagnoses. Three hundred seventy two CESIs were done in 268 cases of DLSS without listhesis (120 males, 148 females,
median age = 64 years) and 283 CESIs were done in 146 cases of DLSS with listhesis (36 males, 110 females, median age
= 606 years). The data demonstrated that the patients diagnosed as DLSS with listhesis had a statistically significant tendency
to occur in female than the patients of DLSS without listhesis (p<0.001). Seventeen cases of DLSS without listhesis (17/268,
6.34%) and 30 cases of DLSS with listhesis ended in an operation (30/146, 20.55%), during the seven years study. Rate of
operation in DLSS with listhesis after CESI was more statistically significant than in those DLSS without listhesis (p<0.001).

Conclusion: CESI is an effective conservative treatment for DLSS with and without listhesis. The present study demonstrated
that CESI statistically significant delayed the time of operation and reduced the surgical need in patients diagnosed as DLSS
without listhesis when compared to patients with listhesis over a period of seven years.
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Degenerative lumbar spondylosis is a
common back problem affecting the aging population.
While the degenerative process progresses, a stepwise
cascade of degeneration will emerge from disk
degeneration, narrowing of intervertebral disk space,
buckling of the ligamentum flavum, and then followed
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by hypertrophy of ligamentous and facet joints, leading
to various signs and symptoms of degenerative lumbar
spondylosis?. Although most of lumbar spondylotic
patients are asymptomatic®, some of them can present
as a spectrum of signs and symptoms of stenosis and/
or listhesis. The clinical presentation of symptomatic
degenerative lumbar spinal stenosis (DLSS) without
listhesis is quite similar to with listhesis. The listhesis
that concomitantly occurs in the spinal degenerative
process may further exacerbate the stenosis and
instability:©.
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Although there are variety of options, there
is still no definite guideline of treatment in degenerative
lumbar spondylosis. The treatment goal is to relieve
pain and improve physical functioning especially
for daily living activities. Currently, epidural steroid
injection (ESI) is considered as one of conservative
treatments in degenerative diseases, notably in
spondylosis”. One of ESI techniques is the transcaudal
epidural steroid injection (CESI). It has a lot of
evidence to support the treatment for chronic low back
pain with or without radiculopathy both in short- and
long-term™ V. The present study intends to demonstrate
and compare the efficacy of CESI in treating DLSS
with and without listhesis by showing the end result
as surgical need in a 7-year retrospective study.

Material and Method

Medical records of patients that received
CESIs in a single institute (Phramongkutklao Hospital,
Bangkok, Thailand) between 2008 and 2015 were
reviewed by a junior author (Srisook P). Of those
treated by CESIs, the author included only patients
diagnosed as DLSS with and without listhesis, and
excluded those with other diagnoses. The present study
defined listhesis or dynamic instability when standing
lateral flexion and extension radiographs demonstrated
more than 3 mm of anterior translation of the superior
vertebral body on the inferior body or the angular
motion beyond 10 degrees®. The demographic data,
the end result in term of the surgical need, and the time
period between treating with CESI and operative
surgery, as well as the indications to refer the enrolled
patients to surgery were collected and analyzed by a
junior author (Uttamo N).

CESI technique

The CESI procedures were performed by
a senior author (Chaichankul C). All CESIs were
performed by using Tuohy epidural needle No. 16 with
catheter for delivery the composite of injectates to the
pathological sites. The composite of injectates were
the combination of 80 mg of methylprednisolone,
2 mL of 0.5% bupivacain, and 6 mL of normal saline.
The accuracy of all CESIs was enhanced by using
fluoroscopic guidance combined with contrast media
(IOPAMIRO® 300).

Outcome assessment

Demographic data including age, sex, and the
number of the surgical need of the enrolled patients
were analyzed by using one-way ANOVA and Fisher’s

J Med Assoc Thai | Vol. 100 | No. 9| 2017

exact test. Chi-square test and Mann-Whitney U test
were used to evaluated and compared about age,
sex, rate of operation, and the time period to operate
after performed the last CESI between two groups
of patients. SPSS 17.0 statistic software (SPSS Inc.,
Chicago) was used for all statistical analyzes in this
study.

Indication for surgery

All enrolled patients diagnosed as DLSS
with or without listhesis were initially treated by
conservative treatments including medication, physical
therapy, and lifestyle modification for at least four to
six weeks. If the back and leg visual analog scores
were not improved by more than 50%, they were
enrolled to receive CESI. In the present study, the
authors terminated the role of conservative treatments,
including CESI, in patients having intractable back
or leg pain (in case of the back and leg visual analog
score not improving by more than 50% after 12 weeks
follow-up period), progressive neurological deficits,
and cauda quina syndrome.

Results

Between June 2008 and May 2015, 746 CESIs
were performed in Phramongkutklao Hospital, Bangkok,
Thailand. After analyzed, the authors found that 655
CESIs were performed in 414 cases of both DLSS with
and without listhesis, while 91 CESIs were performed
in75 patients with the other diagnoses. Of the 655
CESIs, 372 CESIs were performed in 268 patients
of DLSS without listhesis (120 males, 148 females,
median age = 64 years, mean 1.39 times/patient) and
283 CESIs were performed in 146 patients of DLSS
with listhesis (36 males, 110 females, median age =
66 years, mean 1.93 times/patient) (Fig. 1). Although
the age shown in the present study of both groups was
not statistically significant different (p = 0.162), the
patients diagnosed as DLSS with listhesis had a
statistically significant tendency to occur in female
gender than the patients diagnosed as DLSS without
listhesis (female: male=3.05:1 and 1.23:1, respectively),
(»<0.001) (Fig. 2). Furthermore, the present study
showed that the number of CESI in cases of DLSS with
listhesis was more than in the cases of DLSS without
listhesis (1.93 and 1.39 times, respectively).

This study showed that surgery was required
in 17 cases of DLSS without listhesis (6.34%) and
30 cases of DLSS with listhesis (20.55%) during the
seven years period (Fig. 3). The authors found that a
statistically significant greater rate of operation after
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746 CESls from June 2008 to May 2015 |

—P| Exclude 91 CESls performed in 75 patients with the other diagnoses ‘

666 CESls performed in 414 patients diagnoses as DLSS with and without listhesis.

| 372 CESils performed in 268 patients of DLSS without I\stheS|s| | 283 CESiIs performed in 146 patients of DLSS with listhesis ‘

Fig. 1

Flowchart demonstrating the medical record review
of CESIs performed in patients diagnosed as DLSS
with and without.
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Fig.2  Gender characteristic of patients diagnosed as
DLSS with and without listhesis.
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Fig.3  Graph showing the proportion of surgery versus
non-surgery in patients diagnosed as DLSS with
and without listhetic.
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Fig.4  Graph showing and comparing the indications to

surgery between patients diagnosed as DLSS with
and without listhesis.

CESI in the cases of DLSS with listhesis than in the
cases of DLSS without listhesis (p<0.001). However,
when comparing the median time period of the surgical
operation after the last performed ESI between both
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groups, there was no statistically significant difference
(p = 0.781). In the group of DLSS without listhesis,
15 cases (15/17, 88.24%) were operated on because of
pain, whereas the other two cases (2/17, 11.76%) were
because of progressive neurological deficits. Similarity,
the surgical indication as pain were recorded in
25 cases (25/30, 83.34%) and as neurological deficits
in five cases (5/30, 16.67%) in the group of DLSS
with listhesis (Fig. 4).

Discussion

Although there have been many controversial
treatments in treating DLSS, the goal of the treatment
is to improve quality of life by reducing pain and
maintaining and restoring neurological function. While
results of surgery are favorable with high-quality
evidence supporting surgical management'?, the
surgery is still considered as the last resort for treating
DLSS in most practice™. Surgical treatment is
commonly prescribed to patients, with intractable pain,
progressive neurological deficits, and not responding
to conservative treatment leading to significant
reduction in the functional status. Although many
studies reported about the effectiveness of ESIs for
treating DLSS, in both short- and long-term®'>'¥, no
articles according to the authors’ current knowledge
demonstrated the efficacy and comparing effect of
CESI in treating between DLSS with and without
listhesis in term of surgical need.

ESI is considered as one modality that plays a
role in conservative treatment of lumbar spondylosis~.
Historically, these injections, which have been
recommended by several authorities as important
component for conservative management of radicular
pain from spinal disorders, have been used for both
axial and radicular pain for more than five decades®.
There are three common techniques described in
ESI as transcaudal, interlaminar, and transforaminal
techniques. The authors selected CESI with fluoroscopic
guidance as the technique of choice because of several
advantages. First, CESI is quite an easy procedure
when compared to other techniques. The sacral hiatus,
where is the entry point of Tuohy needle, is able to
palpate in most patients. Palpation of the sacral cornua
and thus, the hiatus makes it possible to insert a needle
without fluoroscopic guidance!'”. However, without
imaging guidance, the failure rate was reported as high
as 25%, even by skilled anesthesiologists!'®. To reduce
the failure rate, fluoroscopic guidance was used in the
present study?. Second, CESI has fewer serious
complications when compared to other techniques
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(interlaminar and transforaminal), which have been
linked to catastrophic complications®®??. Third, a
comparable effectiveness of CESI was reported
when compared to other techniques®.

From our data, it was revealed that the
group of patients diagnosed as DLSS with listhesis had
tendency to receive a higher number of CESI during
the 7-year study when compared to the patients without
(1.93 times versus 1.39 times, respectively). This data
may infer that patients with DLSS associated with
listhesis could have more severe symptoms, especially
from radicular pain and neurogenic claudication caused
by dynamic translation that irritates the exiting and
traversing nerve roots®?¥. Interestingly, there are
statistically significantly more patients in the group of
DLSS with listhesis that underwent operation than in
the group of DLSS without listhesis. Only 11.35%
(47/414 cases) of the patients in both groups that
needed the surgery at the end of the study. Consequently,
it means that CESIs, as the adjuvant conservative
treatment, can delay the surgical need in nearly 90%
in a 7-year period. A previous literature reviewed by
Watters et al concluded that rapid or catastrophic
neurologic decline was rare in DLSS, especially in
mild or moderate degree of canal compromise®. It is
unclear which factors account for patients who become
significantly symptomatic from lumbar spondylosis.
Pain, which includes back and leg pain, is the major
indication that referred patients to operate in our study.

ESIs have been used for decades for the
treatment of discogenic and radicular pain. Botwin et al
reported significant improvement in pain and walking
tolerance at 1-year among patients treated with ESIs®®.
A retrospective study by Delport et al also reported
that treating with either transforminal or caudal ESI
could relieve pain and improve functional status of
patients with DLSS®?. The mechanisms of steroid to
relieve pain in DLSS with or without listhesis have
been proposed by two mechanisms as inflammatory
and analgesic theory®®. The inflammatory mediators
such as phospholipase A2, which is found in high
concentrations in the human intervertebral disc, may
play a major role in many involved pathological back
and radicular pain®. The mechanisms of epidural
steroid inhibit the inflammatory cascade, which can
reduce and maintain symptoms in groups of these
patients. The steroid may have a direct nociceptive
action as it is proposed as a blockade of nociceptive
C-fiber conduction®®3Y. The polyethylene glycol
and benzyl alcohol that is contained in the steroid
preparation itself can also cause chemical blockade
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or destruction of C-fiber axons and nerve terminals®.
In addition, by using CESI, we can also offer the large
volume of injectate, which has the osmotic dilution
effect of epidural inflammatory mediators®?.
Because this is a retrospective study, there are
several limitations. The authors were unable to control
many important factors that influenced the outcomes
i.e., the degree of disease severity classified by symptoms
or imaging studies, or the other kinds of conservative
treatment that the enrolled patients received during the
period of study®?. In addition, we realized that the need
for activity of daily living in patients was individual.
Therefore, the equal severity of disease may not reflect
the same treatment option. Furthermore, the threshold
of the surgeon (CC) to refer the individual patient to
the surgical operation is not valid. However, from the
information of our study, even as a retrospective study,
it demonstrated an optimistic insight of CESI for
management of degenerative spinal pathology.

Conclusion

Although there is no consensus of the
optimal options for the treatment of DLSS with and
without listhesis, CESI seemed to be one of the
effective conservative treatments. Interestingly, the
study demonstrated that CESI has an efficacy to
statistically significantly delay the time of operation
and reduce the surgical need in the patients diagnosed
as DLSS without listhesis when compared to the
patients with listhesis during the 7-year study.

What is already known on this topic?

There are variety of options, but still no
definite guideline of treatment in degenerative lumbar
spondylosis. The goal of the treatment is to relieve pain
and improve physical functioning especially for daily
living activities. Currently ESI is considered as one
of conservative treatments for degenerative lumbar
spondylosis. CESI, which is one of ESI techniques, is
proven to support the treatment of chronic low back
pain with or without radiculitis both in short- and
long-term.

What this study adds?

Although there is no consensus of the optimal
option for the treatment of DLSS with and without
listhesis, CESI is deemed as one of the effective
conservative treatments. Interestingly, the present study
demonstrated that CESI has an efficacy to delay the
time of operation and reduce the surgical need in
the patients diagnosed as DLSS without listhesis
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statistically significant when compared to the patients
with listhesis during the 7-year study.
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