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Pain Relief After Selective Nerve Root Block as a
Predictor of Postoperative Functional Outcome in
Patients with Degenerative Lumbar Spinal
Stenosis Patients Undergoing
Decompressive Surgery

Sangbong Ko, MD,a ChungMu Jun, MD,a Woo-Kie Min, MD,b Eunseok Son, MD,c Sukjoong Lee, MD,c

Gun Woo Lee, MD,d and Hyunseung Yoo, MDe, Daegu Spine Study Group (DGSSG)

Study Design. Retrospective study of data collected prospec-

tively.
Objective. To investigate changes in the degree of lower leg

radiating pain (LLRP) after selective nerve root block (SNRB) and

to evaluate associations of this change with postoperative

improvements in symptom severity, functional outcomes, and

quality of life.
Summary of Background Data. SNRB is routinely performed

as an initial treatment for lumbar foraminal or lateral recess

stenosis with LLRP. The degree of improvement after SNRB has

been suggested to predict the improvement in postoperative pain

and functional outcomes. However, there have been no studies

on the predictive value of this parameter.

Methods. We enrolled 60 patients who underwent SNRB

followed by decompressive surgery. They were divided into three

groups. The degree of improvement was evaluated as a percentage

of the pre-injection values. Functional outcomes of the spine were

assessed using the Oswestry Disability Index (ODI) and Roland-

Morris Disability Questionnaire (RMDQ). Quality of life was

assessed using the 36-item Short Form Survey (SF-36) physical

component score (PCS) and mental component score (MCS). The

degree of LLRP was measured preoperatively and at 6, 12, and

24months after surgery. These functional outcomes were evalu-

ated preoperatively and at 12 and 24months after surgery.
Results. The improvement in LLRP in the short term (6 hours

after SNRB) was found to be statistically significantly associated

with the improvement in LLRP at 12months after SNRB (P ¼
0.044, correlation coefficient ¼ 0.261). No relationship between

pain improvement after SNRB and functional outcome was

identified.
Conclusion. The degree of improvement in symptoms 6hours

after SNRB can predict the degree of improvement in LLRP at

12months after surgery. However, symptomatic improvement

after SNRB does not predict postoperative functional outcome or

quality of life.
Key words: nerve block, neuralgia, outcomes.
Level of Evidence: 4
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S
elective nerve root block (SNRB) was introduced by
Macnab et al1 in 1971 as a treatment for lower leg
radicular pain (LLRP). Since that time, there have

beenmany reports of thediagnostic and therapeuticuseof this
approach.2,3 Recently, SNRB has become popular as a mini-
mally invasive treatment option for LLRP. Decompressive
surgery offers satisfactory treatment outcomes in cases of
severe LLRP caused by radiologically consistent nerveroot
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compression; therefore, it is important to recognize pain
caused by nerve-root compression and to identify the affected
spinal nerve root.4,5 The use of SNRB to identify the most
problematic spinal nerve root has been reported for patients
with multilevel lumbar spinal stenosis or for those suffering
fromLLRPwithambiguous radiographic findings.6–9 Several
reports have indicated the accuracy of SNRB for the predic-
tion of affected nerve roots contributing to LLRP to be
approximately 31% to 100%.8,10–12 In addition, SNRB is
among the most effective nonsurgical treatment options for
intractable sciatica.13 As reported by Pfirmmann et al,14

therapeutic SNRB is not a curative therapy; that is, it does
not eliminate the pathological factors contributing to LLRP
but rather provides temporary relief of peak pain as required
for spontaneous resolution.

Unlike lumbar herniated intervertebral discs (HIVD),
degenerative lumbar spinal stenosis (DLSS) tends to progress
with increasingage; therefore,DLSS is associatedwith chronic,
rather than acute, lesions. Consequently, recurrent symptoms
are common after therapeutic SNRB. It has been reported that
43.3%of patients’ experience recurrences even after successful
initial treatment by SNRB.15 Surgical treatment is indicated in
the case of increased frequencyof recurrence, reduced intervals
of recurrence, severe intensity of recurrent LLRP, or severe
intermittent neurogenic claudication.

In cases of DLSS with LLRP, temporary symptomatic
relief following therapeutic SNRB may be predictive of
superior postoperative outcomes. Williams et al8 reported
a positive predictive value of 80.4%; however, their study
investigated dorsal root ganglion block, and the degree of
improvement in LLRP was based on subjective experiences
of patients. In cases of only single level lumbar foraminal or
lateral recess stenosis with LLRP, the degree of improve-
ment after initial SNRB therapy may predict postoperative
improvements in pain and functional outcomes; however,
the positive predictive value has not yet been evaluated.

This study aimed to determine changes in the degree of
LLRP after SNRB and to evaluate potential associations
between postoperative improvements in symptom severity,
functional outcome, and quality of life among patients

with only single level DLSS undergoing decompressive
surgery.

METHODS

Study Design and Patient Selection
This study was approved by the institutional review board
(approval number: CR-19-134) of our institution and con-
ducted in accordance with the declaration of Helsinki. We
recruited all consecutive patients with no past medical
history of spinal surgery or SNRB who underwent SNRB
followed by decompressive surgery from March 2013 to
February 2015 and complete more than or equal to 2 years
of follow-up in the present study. All patients underwent
symptomatic evaluation and neurological examination and
were asked to complete questionnaires 30 to 60 minutes
prior to undergoing SNRB. They all had LLRP (diagnostic
criteria: Leeds Assessment of Neuropathic Symptoms and
Signs [LANSS] score of >7) due to only single level lateral
recess or foraminal stenosis. Preoperative magnetic reso-
nance imaging (MRI) was used to confirm the compressed
spinal nerve root in all patients, along with neurological
examination and clinical findings, on which therapeutic
SNRB was performed. Indications for decompressive sur-
gery were recurrent or worsening LLRP following initial
improvement after therapeutic SNRB during a 6-week fol-
low-up period. Exclusion criteria were as follows: LLRP
caused by an HIVD, spondylolisthesis, tumor, infection,
trauma, and receipt of secondary gain such as work or
motor vehicle accident compensation (Table 1). This study
utilized prospectively collected data that was reviewed in a
retrospective fashion.

Procedures for Conducting SNRB and
Decompressive Surgery
All SNRBs were performed in the outpatient setting with no
premedication. The patients were placed in the prone posi-
tion on the operating table, and standardized sterilization
procedures were carried out. Oblique plain radiographs
were acquired to confirm injection sites. Local anesthesia

TABLE 1. Inclusion and Exclusion Criteria

Inclusion Criteria
1. Symptoms of single-level lateral recess or foraminal stenosis, with neurological and MRI findings matching the symptoms
2. Lesions determined as described above that are consistent with the lesions in which pain is provoked by the pricking of the
spinal needle during SNRB
3. Symptomatic relief after early SNRB and recurrence of symptoms to a degree requiring surgical treatments
4. Completion of at least 2 years of follow-up after surgical treatment
5. Severe radiculopathy (LANSS > 7)
6. No signs of motor weakness

Exclusion criteria
1 Lumbar herniated intervertebral discs, spondylolisthesis, tumor, infection, or trauma
2 Secondary gain such as work compensation or traffic accident compensation
3 Inability to communicate properly
4 History of surgery or SNRB

LANSS indicates Leeds Assessment of Neuropathic Symptoms and Signs scale; MRI, magnetic resonance imaging; SNRB, selective nerve root block.
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was administered (2% lidocaine injection) followed by injec-
tion of medication via a 23-gauge spinal needle under fluoro-
scopic guidance. Spinal needles were advanced until the
patients experienced a twinge in their legs. The patients were
asked if the twingeswere identical to theiroriginalLLRP; if so,
contrast medium (Iohexol; Omnipaque GE Healthcare
Ireland, Cork, Ireland; 300mg/mL) was administered to
confirm the injection site and location of the affected spinal
nerve root. If the confirmed injection site was consistent with
thesiteof symptomsandMRIfindings, thenmedicationswere
injected into the nerve root via the same route. The injected
medications were a mixture of 1mL each of triamcinolone
(40mg/mL;Triam Injection,Dong-KwangPharmCo., Seoul,
Korea), 0.25%bupivacaine, and normal saline (total injected
volume: approximately 3mL). The maximum volume was
1.5mL,witha rangeof0.5 to1.5mL.STIwasmeasuredwhile
staying in the recovery roomfor6hours after SNRB, andmid-
term improvement (MTI) and LTI were measured using the
patient’s pain calendar at an outpatient visit 5 days
after SNRB.

Surgical decompression (laminotomy, medial facetec-
tomy, and no instrumented fusion) was performed by one
spine surgeon. Analgesics were used when necessary, and
there were no adjunctive treatments (medical or physiother-
apy) either SNRB or postoperatively.

Outcome Measurements
The primary outcome was degree of LLRP, evaluated using
a visual analog scale (VAS) where a rating of 0 related to no
pain and 10 was the most severe pain that could be imag-
ined. Considering the effect of local analgesics such as
lidocaine and bupivacaine, patient ratings after SNRB were
classified into three groups: short-term improvement (STI;
improvement in VAS score was seen within 6 hours after
SNRB), mid-term improvement (MTI; 6–48hours after
SNRB), and long-term improvement (LTI; over 48 hours
after SNRB). Since we tried to find out the relationship
between the degree of improvement of the LLRP after
SNRB, the degree of improvement for each group is
expressed as a percentage compared with the pre-injection
score instead of pre-injection VAS and post-injection VAS.
The degree of LLRP was evaluated preoperatively using the
VAS and at 6, 12, and 24months after surgery.

Functional outcomes of the spine were assessed using
the Oswestry Disability Index (ODI) and Roland-Morris
Disability Questionnaire (RMDQ), and quality of life was
assessed using the 36-item Short Form Survey (SF-36)
physical component score (PCS) and mental component
score (MCS). These outcomes were assessed preopera-
tively and at 12 and 24months after surgery. The
improvement in functional outcomes and quality of life
were defined as the difference between preoperative and
postoperative scores.

Statistical Analyses
One-way analysis of variance, correlation analysis, and
repeated-measures single-factor analysis methods were

used. Data are presented as mean � standard deviation.
The IBM Statistical Package for the Social Sciences (SPSS)
version 19.0 for Windows (SPSS Inc., Chicago, IL) was used
for all statistical analyses. A P-value of<0.05 was consid-
ered statistically significant.

RESULTS

Epidemiological Results
A total of 60 patients (20 males and 40 females) with a mean
age of 64.44�12.90 years (range, 18–84 yrs) were enrolled
in this study. The mean ages for male and female partic-
ipants were 59.32�15.14 and 66.88�11.08 years, respec-
tively. The affected spinal levels were all L4 to L5. The mean
body weight was 64.52�22.16 kg.

Correlation Between Improvement in LLRP After
SNRB and Decompressive Surgery
The STI, MTI, and LTI after SNRB and the improvement in
LLRP, ODI, RMDQ, and SF-36 PCS are shown in Table 2.

The improvement in LLRP 12months after surgery was
significantly associated with STI after SNRB (r¼0.261,
P¼0.044); however, improvements at 6 and 24months
after surgery were not significantly associated with STI.
Improvements in LLRP at all time points after surgery were
not associated with MTI or LTI after SNRB (Table 3).

Correlation Between Improvement in LLRP After
SNRB and Functional Outcomes of Surgery
Functional outcomes of the spine (ODI and RMDQ) and
quality of life (PCS and MCS) after surgery were not
associated with STI, MTI, or LTI after SNRB at any time
point (Tables 3 and 4).

DISCUSSION
Nerve-root decompression is widely used as a treatment for
degenerative DLSS.16–19 However, persistent pain and dis-
ability after surgery have been reported in approximately
25% and 12.5% of patients, respectively.20 Consequently,
problems related to costs of ongoing medical treatment,
reduced earning power, and increased requirements for
disability payment may occur. Predicting the outcome of
nerve root decompression surgery may enable the preven-
tion of some of these problems in patients with short
segmental spinal stenosis who are experiencing LLRP. In
some cases, compressed nerve roots are not symptomatic,
and radiating pain does not always originate from the
lumbar region. Thus, there are many reports that suggest
that the outcomes of SNRB may predict the presence of
symptomatic compressed nerve root.8,21,22

In a prospective study including 62 patients who under-
went SNRB, Dooley et al23 reported the provocation of
pain and response to local analgesic infiltration to be
strong positive and negative predictors of postoperative
outcomes, respectively. Sasso et al24 reported that 90% of
positive SNRBs exhibited good functional outcomes and
60% of negative blocks had good functional outcomes;
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however, this study only focused on correction of the
affected nerve root. There have been no previous studies
investigating the correlation between symptomatic
improvements after preoperative SNRB and after surgery,
and none have been carried out on the correlation between
the degree of symptomatic improvement after surgery and
pre- and postsurgical functional outcomes and quality
of life.

In addition to mechanical compression, recent studies
have reported that chemical irritation of the nerve root
caused by disc materials triggers radiating pain, both of
which play a critical role in the development of pain.25–27

Thus, injection of corticosteroids into the compressed and
inflamed area of the nerve root may be a reasonable treat-
ment option,14 although repeated use may cause side effects
of adrenal suppression.28

TABLE 2. Result of Improvement After Selective Nerve Root Block and Decompressive Surgery

Outcome Improvement

After SNRB
STI (within 6 hours) 62.67�33.274%

MTI (6–48 hours) 26.17�29.233%

LTI (after 48 hours) 8.08�18.733%

After decompressive surgery
Lower leg radicular pain 6 months 4.10�2.735

12 months 4.73�2.863

24 months 5.75�2.260

Functional outcome ODI 12 months 0.92�7.967

24 months 2.73�10.156

RMDQ 12 months 1.75�10.426

24 months 3.75�11.046

Quality of life SF-36 PCS 12 months 3.99�24.893

24 months 12.86�27.243

SF36 MCS 12 months 3.51�25.156

24 months 11.63�27.229

LTI indicates long-term improvement; MTI, mid-term improvement; ODI, Oswestry Disability Index; RMDQ, Roland-Morris Disability Questionnaire; SF-36
MCS, 36-item Short Form Mental Component Score; SF-36 PCS, 36-item Short Form Physical Component Score; SNRB, selective nerve root block; STI,
shortterm improvement.

TABLE 4. Correlation of Improvement After Selective Nerve Root Block and Quality of Life After
Surgery

SF-36 PCS SF-36 MCS

P-Value 12 months 24 months 12 months 24 months

STI 0.945 0.694 0.408 0.811

MTI 0.254 0.240 0.411 0.055

LTI P¼0.857 P¼0.121 P¼ 0.920 P¼ 0.187

LTI indicates long-term improvement; MTI, mid-term improvement; SF-36 MCS, 36-item Short Form mental component score; SF-36 PCS, 36-item Short Form
physical component score; STI, short-term improvement.

Statistical significance was accepted at P<0.05.

TABLE 3. Correlation of Improvement After Selective Nerve Root Block and After Surgery

Lower Leg Radicular Pain
P-Value

Functional Outcome
P-Value

Variable ODI RMDQ

6 months 12 months 24 months 12 months 24 months 12 months 24 months

STI 0.089 0.044 r¼0.261 0.088 0.860 0.604 0.945 0.951

MTI 0.227 0.170 0.307 0.745 0.738 0.788 0.540

LTI 0.118 0.189 0.182 0.239 0.409 0.961 0.741

LTI indicates long-term improvement; MTI, mid-term improvement; ODI, Oswestry Disability Index; RMDQ, Roland-Morris Disability Questionnaire; STI, short-
term improvement.

Statistical significance was accepted at P<0.05.
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The effects of SNRB could be augmented by other thera-
pies such as medication or physiotherapy. The improve-
ments after SNRB are somewhat controversial. Sasso et al24

reported that immediate improvement of symptoms was
achieved after SNRB at a rate of more than 95% among
patients with a post-therapeutic VAS rating of 0 to 1.
Therapies administered after SNRB have been standardized
to overcome the limitations of the technique. In addition, the
degree of symptomatic improvement after SNRB differs
depending on the time frame investigated. Pfirrmann
et al14 assessed the degree of early (<15minutes) and late
(<2weeks) symptomatic improvement after SNRB using
corticosteroids and ropivacaine (Naropin 0.2%). Consider-
ing the half-life of bupivacaine (2.7 hours in adults) and the
absorption of corticosteroids (2 days), improvement in the
degree of LLRP was classified as STI (within 6 hours after
SNRB), MTI (6–48 hours after SNRB), and LTI (over
48 hours after SNRB).

William et al8 reported positive and negative predictive
values of 80.4% and 22.2%, respectively, for selective
dorsal root ganglion block, with a sensitivity of 85.4%
and specificity of 16.7% compared with postoperative
symptom improvement. However, the study was limited
by its retrospective design, use of patient-reported outcomes
to evaluate the success of surgery, and evaluation of symp-
tomatic improvement immediately after SNRB. Our study
categorized the degree of symptom improvement by time
periods, evaluated the degree of symptom improvement, and
included more objective outcomes.

It has been shown that SNRB is associated with few
major reversible complications and does not cause persistent
structural damage of the nerve root.14 McGrath et al29

reported that SNRB is a safe procedure associated with
no major complications, with only 2.4% of the 2964
patients in their study experiencing minor complications.
Among the 60 patients included in this study, none reported
major or minor complications.

Our study has some limitations which should be
acknowledged. First, we only evaluated LLRP caused by
foraminal and lateral recess stenosis as a symptom of DLSS;
we did not evaluate neurological claudication, which may
have a more significant influence on surgical results.30

Second, as a result of the small sample size, conclusions
from this study are provisional; further studies involving
larger cohorts are required. Third, we did not analyze
radiological parameters of MRI such as lumbar canal diam-
eter, the degree of stenosis, and the type of foraminal
stenosis. Fourth, lack of reporting of other nonoperative
treatment deployed during the duration of the study and
these can influence results greatly. In conclusion, the degree
of improvement in LLRP within 6hours after SNRB can
predict the degree of improvement that will be experienced
12months after surgery for only single level DLSS. However,
symptomatic improvement at any timepoint after SNRBdoes
not predict postoperative functional outcome or quality of
life. A major limitation of the present study was the lack of
available, reliable, and objective measures of the variables

included, which could have influenced the results. However,
to the best of our knowledge, this is the first study to investi-
gate the relationship between symptomatic improvement
after preoperative SNRB and postoperative outcome.

Key Points

o Many spine surgeons use the degree of
improvement after selective nerve root block
to predict the outcome after decompression
surgery.

o The degree of improvement in symptoms 6hours
after selective nerve root block can predict the
degree of improvement in lower leg radiating
pain at 12months after surgery.

o Symptomatic improvement after selective nerve
root block does not predict postoperative
functional outcome or quality of life.

References
1. Macnab I. Negative disc exploration: an analysis of the causes of

nerve-root involvement in sixty-eight patients. J Bone Joint Surg
Am 1971;53:891–903.

2. Kikuchi S, Hasue M, Nishiyama K, et al. Anatomic and clinical
studiesof radicular symptoms.Spine (PhilaPa1976)1984;9:23–30.

3. Tajima T, Furukawa K, Kuramochi E. Selective lumbosacral
radiculography and block. Spine (Phila Pa 1976) 1980;5:68–77.

4. Atlas SJ, Keller RB, Wu YA, et al. Long-term outcome of surgical
and nonsurgical management of sciatica secondary to a lumbar
disc herniation: 10 years results from the Maine Lumbar Spine
Study. Spine (Phila Pa 1976) 2005;30:927–35.

5. Weinstein JN, Lurie JD, Tosteson TD, et al. Surgical versus
nonoperative treatment for lumbar disc herniation. Spine (Phila
Pa 1976) 2008;33:2789–800.

6. Carette S, Leclaire R,Marcoux S. Epidural corticosteroid injection
for sciatica due to herniated nucleus pulposus. N Engl J Med
2002;336:1634–40.

7. RiewKD, Yin Y, Gilula L. The effect of nerve root injections on the
need for operative treatment of lumbar radicular pain. A prospec-
tive, randomized, controlled, double blind study. J Bone Joint Surg
Am 2000;82:1589–93.

8. Williams AP, Germon T. The value of lumbar dorsal root ganglion
blocks in predicting the response to decompressive surgery in
patients with diagnostic doubt. Spine J 2015;15 (suppl):44–9.

9. Li X, Bai X, Wu Y, et al. A valid model for predicting responsible
nerve roots in lumbar degenerative disease with diagnostic doubt.
BMC Musculoskelet Disord 2016;17:128.

10. Datta S, Manchikanti L, Falco FJ, et al. Diagnostic utility of
selective nerve root blocks in the diagnosis of lumbosacral radicu-
lar pain: systematic review and update of current evidence. Pain
Physician 2013;16 (2 suppl):SE97–124.

11. Yeom JS, Lee JW, Park KW, et al. Value of diagnostic lumbar
selective nerve root block: a prospective controlled study. AJNR
Am J Neuroradiol 2008;29:1017–23.

12. Wilson CA, Roffey DM, Chow D, et al. A systematic review of
preoperative predictors for post-operative clinical outcomes fol-
lowing lumbar discectomy. Spine J 2016;16:1413–22.

13. BogdukN, Aprill C, Derby R. Epidural steroid injections. In: White
AH, editor. Spine Care. St Louis, Mo: Mosby; 1995. pp. 322–43.

14. Pfirrmann CW, Oberholzer PA, Zanetti M, et al. Selective nerve
root blocks for the treatment of sciatica: evaluation of injection site
and effectiveness-a study with patients and cadavers. Radiology
2001;221:704–11.

SURGERY SNRB Predict Postoperative Functional Outcome � Ko et al

670 www.spinejournal.com May 2022



15. CastroWH,Gronemeyer D, Jerosch J, et al. How reliable is lumbar
nerve root sheath infiltration?. Eur Spine J 1994;3:255–7.

16. Slatis P, Malmivaara A, Heliovaara M, et al. Long-term results of
surgery for lumbar spinal stenosis: a randomized controlled trial.
Eur Spine J 2011;20:1174–81.

17. Kovacs FM, Urrutia G, Alarcon JD. Surgery versus conservative
treatment for symptomatic lumbar spinal stenosis: a systematic
review of randomized controlled trials. Spine (Phila Pa 1976)
2011;36:E1335–51.

18. Alimi M, Hofstetter CP, Pyo SY, et al. Minimally invasive lam-
inectomy for lumbar spinal stenosis in patients with and without
preoperative spondylolisthesis: clinical outcome and reoperation
rates. J Neurosurg Spine 2015;22:339–52.

19. Nydegger A, Bruhlmann P, Steurer J. Lumbar spinal stenosis:
diagnosis and conservative treatment. Praxis 2013;102:391–8.

20. McGirt MJ, Ambrossi GLG, Datoo G, et al. Recurrent disc
herniation and long-term back pain after primary lumbar discec-
tomy: review of outcomes reported for limited versus aggressive
disc removal. Neurosurgery 2009;64:338–44.

21. Shanthanna H. Ultrasound guided selective cervical nerve root
block and superficial cervical plexus block for surgeries on the
clavicle. Indian J Anaesth 2014;58:327–9.

22. Desai A, Saha S, Sharma N, et al. The short- and medium-term
effectiveness of CT-guided selective cervical nerve root injection
for pain and disability. Skeletal Radiol 2014;43:973–8.

23. Dooley JF, Mcbroom RJ, Taguchi T, et al. Nerve root infiltration
in the diagnosis of radicular pain. Spine (Phila Pa 1976)
1988;13:79–83.

24. Sasso RC, Macadaeg K, Nordmann D, et al. Selective nerve root
injections can predict surgical outcome for lumbar and cervical
radiculopathy: comparison to magnetic resonance imaging. J Spi-
nal Disord Tech 2005;18:471–8.

25. Rydevik B, Garfin S. Spinal nerve root compression. In: Szabo RM,
editor.Nerve Root Compression Syndromes: Diagnosis and Treat-
ment. New York, NY: Slack Medical; 1989. pp. 247–61.

26. Olmarker K, Rydevik B. Pathophysiology of sciatica. Orthop Clin
North Am 1991;22:223–34.

27. McCarron RF, Wimpee MW, Hudkins PG, et al. The inflam-
matory effect of nucleus pulposus: a possible element in
the pathogenesis of low-back pain. Spine (Phila Pa 1976)
1987;12:760–4.

28. Shin WS, Ahn DK, Kim MJ, et al. Influence of epidural steroid
injection on adrenal function. Clin Orthop Surg 2019;11:183–6.

29. McGrath JM, Schaefer MP, Malkamaki DM. Incidence and char-
acteristics of complications from epidural steroid injections. Pain
Med 2011;12:726–31.

30. Tsubosaka M, Kaneyama S, Yano T, et al. The factors of deterio-
ration in long-term clinical course of lumbar spinal canal stenosis
after successful conservative treatment. J Orthop Surg Res
2018;13:239.

SURGERY SNRB Predict Postoperative Functional Outcome � Ko et al

Spine www.spinejournal.com 671


