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Background: Discogenic low back pain (DLBP) is considered the most common type of chronic low back
pain (CLBP). Sinuvertebral nerve block (SVNB) is a rapid and precise intervention performed under local
anesthesia to treat DLBP induced CLBP. Thus, in this study, we aimed to explore the clinical efficacy of
SVNB for DLBP.

Methods: We retrospectively included 32 DLBP patients from July 2020 and April 2021. Inclusion criteria:
The patients had chronic pain, diagnosed as single-segment disc degeneration induced DLBP, and suffered
from one-year ineffective conservative treatment. SVNB was performed and the patients were followed up at
3 and 7 days, and at 1 and 3 months after SVNB. The basic clinical characteristics, including age and gender,
were collected. The measurements of Visual Analogue Scale (VAS) and Oswestry Disability Index (ODI)
were assessed.

Results: The average age was 49.31+14.37 years, and females vs. males was 20 (62.50%) vs. 12 37.50%).
The preoperative VAS and ODI score were 5.75+1.41 and 32.59+21.56, respectively. The VAS score was
reduced to 2.50£1.46, 2.63+1.60, 3.53+2.17, and 3.78+2.18 at 3 and 7 days, and 1 and 3 months after SVNB,
respectively (P<0.05). The improvement rates in the VAS score were 56.52%, 54.34%, 38.61%, and 34.26%
at 3 and 7 days, and 1 and 3 months after SVNB, respectively. 18 patients (56.25%) experienced varying
degrees of pain recurrence within 3 months. The ODI score was reduced by 17.28+13.06, 16.84£13.51,
19.63+17.12, and 21.44+19.03 points at 3, 7 days and 1, 3 months after SVNB, respectively (P<0.05). At
3 day and 3 month after SVNB, the ODI scores of 22 patients (68.75%) and 20 patients (62.50%) decreased
to <20, respectively. The ODI improvement rates were 46.98%, 48.33%, 39.80%, and 34.24% at 3, 7 days
and 1, 3 months after SVNB, respectively.

Conclusions: We conducted a retrospective study of the clinical efficacy of SVNB for DLBP. As a rapid
and cost-effective minimally invasive treatment, SVNB provided some assistance for the short-term pain
relief and physical functional improvement of DLBP. SVNB could be a good choice for the treatment of
DLBP.
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Introduction

Chronic low back pain (CLBP) is the most common cause of
discomfort in daily life and affects approximately 632 million
people (1,2). It has become a serious medical and social
problem due to the increasing aging population (3). CLBP
causes chronic symptoms in patients that result in serious
pain. Discogenic low back pain (DLBP) is considered
the most common type of CLBP (4,5). The lumbar
sinuvertebral nerve (SVN) is the main nerve associated
with lumbar disc pain signal transduction and is mainly
distributed in the vertebral body, intervertebral disc,
posterior longitudinal ligament, and ventral dural sac (5-8).

For DLBP patients in whom conservative treatment is
ineffective, subsequent treatment includes spinal fusion
and minimally invasive surgery (9). Traditional fusion
surgery generally results in low patient satisfaction due to
extensive trauma (9,10). Based on the pain mechanism of
DLBP, minimally invasive surgery, such as percutaneous
endoscopic discectomy and radiofrequency thermoplasty, is
increasingly being applied (11,12). Kim ez a/. (13) believed
that basivertebral nerve and SVN play an important role
in the pain conduction pathway of vertebral disk low back
pain, and spinal endoscopic radiofrequency ablation of both
basivertebral nerve and sinuvertebral nerve was performed
in 30 patients with DLBP, and excellent outcomes were
showed in these patients. However, 16.5-26.5% of patients
still experience poor postoperative outcomes, especially in
the medium and long-term (14).

Sinuvertebral nerve block (SVNB) is a procedure that
can be used as a diagnostic and therapeutic tool for lumbar
diseases. Schliessbach reported the sensitivity is 73% (5,15).
Anesthetics are usually injected into the intervertebral
foramen under fluoroscopy (6,7). Based on theoretical
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SVN conduction studies, the use of SVNB can reduce pain
in patients with DLBP. The pain-blocking mechanism of
SVNB is similar to intradiscal anesthetics injection (7). Yeom
et al. (16) found only moderate accuracy for diagnostic
lumbar selective nerve root blocks. However, previous
anatomical study by our team revealed the characteristics
of the anatomical distribution of the SVN (17). However,
not all patients are sensitive to SVNB treatment. There are
some reasons: (I) ramus communicans griseus conducted
pain signal; (I) the pain sensing nerve is destroyed during
the disc rupture; (III) false-positive of diskography. Thus,
accurate and effective SNVB is very important for the
treatment of DLBP (15). This current investigation aimed
to accurately block the SVN to evaluate the efficacy
of SVNB based on our previous observations of the
anatomical characteristics of the SVN. We present the
following article in accordance with the STROBE reporting
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-22-5297/rc).

Methods

This was a single centre retrospective cohort study. The
data of 32 patients who underwent SVNB at the Third
Affiliated Hospital of Southern Medical University, between
July 2020 and April 2021 were collated. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). The study was approved by ethics board of
Third Affiliated Hospital of Southern Medical University
(No. 2021027). Individual consent for this retrospective
analysis was waived.

Patients

Patients were included in this study if they presented with
the following: (I) chronic pain (symptoms that persisted for
more than 6 months); (II) DLBP with clinical symptoms
(pain with increased abdominal pressure, or when sedentary,
lift heavy objects, difficulty maintain the same position,
or alleviation of pain upon lying flat); (III) low efficacy
of conservative treatment after one year; (IV) magnetic
resonance imaging (MRI) showed single-segment disc
degeneration, with or without annulus fibrosus tears
(Figure 1); and (V) an understanding of the situation and
acceptance of the treatment plan. Patients with associated
lower extremity pain, spinal stenosis, lumbar instability,
lumbar spondylolisthesis, lumbar compression fracture,
tumors, spinal infection, or a history of other spinal
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Figure 1 A magnetic resonance image of a L4/5 disc annulus fibrous tear. (A,B) Lumbar-spine MRI, sagittal. (C) Lumbar-spine MRI,

transverse L4/5 disc degeneration with annular tear, no spinal stenosis nor disc herniation. *, torn annulus fibrosus. MRI, magnetic

resonance imaging.

surgery were excluded. All patients with a history of other
significant surgeries or who were unable to cooperate with
the study were excluded. All patients received telephone
followed up for 3 months. The Visual Analogue Scale (VAS)
and Oswestry Disability Index (ODI) value were recorded.
Finally, a total of 32 patients satisfied the inclusion and
exclusion criteria. All 32 patients were followed up after
SVNB. The average age was 49.31+14.37 years, and there
were 20 (62.50%) females and 12 (37.50%) males.

Operation procedure

All patients were fully informed about the procedure and
signed the consent form before undergoing SVNB. The
patient was placed in the prone position, with a soft pillow
on the chest and iliac spine. The abdomen was suspended,
and the hips and knees were slightly flexed. The operating
table was adjusted to ensure that the lumbar spine was
properly flexed. The body surface projections of the pedicle,

© Annals of Translational Medicine. All rights reserved.

spinous process, lateral edge of the lamina, and upper edge
of the intervertebral space were located on both sides of the
responsible segment with the aid of the C-arm fluoroscopy.
A longitudinal line (line B) was marked 6-8 cm next to
the spinous process. The intersection of the line marked
on the upper edge of the vertebral body and the line B
was determined to be the needle insertion point. Routine
disinfection with iodine tincture and alcohol disinfection
were performed, followed by sterile draping towel sheets.
Under C-arm fluoroscopic guidance, the needle tip of
the syringe needle (26G) was inserted at the puncture
point (anteroposterior X-ray view: the intersection of the
line connecting the posterolateral upper margin of the
disc and the line connecting the adjacent pedicles; lateral
X-ray view: posterior edge of the vertebral body). As the
puncture point is close to the nerve root, some patients
may experience radiating pain in the lower limbs during
the puncture process due to the needle tip touching the
nerve root. This is because the needle tip touches the nerve
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Figure 2 The position of the puncture needle during X-ray-guided nerve block. (A) The lumbar-spine anteroposterior view, and (B)

the lumbar-spine lateral view. The needle was inserted through the foraminal approach, and the intersection of the line connecting the

posterolateral upper margin of the disc and the line connecting the adjacent pedicles was selected as the site of injection.

root. At this time, needle insertion should be stopped, and
the puncture direction should be adjusted until the needle
tip is punctured in the correct position. After injection of
0.3 mL lidocaine solution (0.66%) into the puncture site,
the needle was pulled out. The patients were allowed to
move immediately after the procedure without bed rest
(Figure 2).

Statistical analysis

The level of pain severity was assessed prospectively at
5 time points, namely, before intervention, on the 3 and
7 days, and on the 1 and 3 months after SVNB. The VAS
score, the ODI, the responsible segment of the lumbar
spine, and the improvement of symptoms were recorded.
The SPSS 20.0 software was used to analyze the recorded
measurements. The relevant data were expressed as “xss”.
Continuous data were analyzed by paired #-test, and statistical
significance was defined at 0<0.05 two-side. The VAS score
improvement rate = (preoperative score — follow-up score)/
preoperative score x 100%; and the ODI improvement rate
= (preoperative score - follow-up score)/preoperative score x
100%.

Results

In this study, no pain recurrence within 3 days after the

© Annals of Translational Medicine. All rights reserved.

procedure was considered a positive result of the SVNB test,
while pain recurrence or ineffectiveness within 3 days after
the procedure was considered a negative result. A total of
24 (75.00%) patients had no pain recurrence within 3 days
after the procedure, namely, a positive result. Meanwhile,
8 patients (25.00%) experienced pain recurrence or no
pain relief within 3 days after the procedure, namely a
negative result. Among the negative cases, the procedure
was completely ineffective in 5 patients (15.63%), and pain
recurrence occurred within 3 days after the operation in

3 cases (9.38%).

The visual analogue scale

The most treated segment was L4/5 (17 cases, 53.1%),
followed by L5/S1 (10 cases, 31.3%), L3/4 (4 cases, 12.5%),
and L2/3 (1 case, 3.1%). The average preoperative VAS
score of the 32 patients was 5.75£1.41 points. This was
significantly different from the postoperative VAS scores
of 2.50+1.46 points at 3 days after SVNB, 2.63+1.60 points
at 7 days after SVNB, 3.53+2.17 points at 1 month after
SVNB, and 3.78+2.18 points at 3 months after SVNB
(P<0.001; Figure 3; Tuble I). From 3 days to 3 months after
SVNB, the patients’ symptoms significantly improved, with
VAS score improvement rates of 56.52%, 54.34%, 38.61%,
and 34.26%, respectively.

Among the 27 patients in whom the procedure was
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Figure 3 The trend in the VAS score before and after SVINB. VAS,
Visual Analogue Scale (0-10); SVNB, sinuvertebral nerve block.

Table 1 A comparison of the VAS score before SVNB, and at
3 days, 1 week, 1 month, and 3 months after SVNB in 32 patients

Time VAS score (mean + SD) P value®®
Preoperative 5.75+1.41 -
Postoperative
3 days 2.50+1.46 <0.001
1 week 2.63+1.60 <0.001
1 month 3.53+2.17 <0.001
3 months 3.78+2.18 <0.001

?, P value compares preoperative and postoperative VAS score;
®, t-test to compare means. VAS, Visual Analogue Scale (0-10);
SVNB, sinuvertebral nerve block.

effective on the same day after SVNB, 24 patients
(88.89%) had no recurrence within 3 days after SVNB,
and only 3 patients (11.11%) experienced various degrees
of pain recurrence within 3 days after SVNB. The VAS
score of 13 patients (40.63%) decreased to <2 points at
3 days after SVNB, and 3 patients (9.38%) experienced no
pain. The maximum score decreased by 6 points (1 case),
the minimum decreased by 0 points (4 cases), and the mean
decreased was 3.25£1.72 points.

Of the 32 patients, 14 (43.75%) had long-term pain
relief after SVNB, with no recurrence within the following
3 months. A total of 18 patients (56.25%) experienced
varying degrees of pain recurrence within 3 months.
Regarding follow-up treatment, 11 of the 18 patients

underwent a secondary block procedure or conservative
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Figure 4 The trend in the ODI score before and after SVINB.
ODI, Oswestry Disability Index (0-100%); SVNB, sinuvertebral

nerve block.

Table 2 A comparison of the ODI score before SVNB, and at
3 days, 1 week, 1 month, and 3 months after SVNB in 32 patients

Time ODlI score (mean + SD) P value®®
Preoperative 32.59+21.56 -
Postoperative
3 days 17.28+13.06 <0.001
1 week 16.84+13.51 <0.001
1 month 19.63+17.12 <0.001
3 months 21.44+19.03 <0.01

? P value compares preoperative and postoperative ODI score;
®, t-test to compare means. ODI, Oswestry Disability Index
(0-100%); SVNB, sinuvertebral nerve block.

treatment with further improvement in symptoms, and 7
underwent surgery. A total of 25 patients (78.13%) did not

require surgery.

The ODI

The average ODI score of the 32 patients was 32.59+21.56
before SVNB, 17.28+13.06 at 3 days after SVNB,
16.84+13.51 at 7 days after SVNB, 19.63+17.12 at 1 month
after SVNB, and 21.44+19.03 at 3 months after SVNB,
with statistically significant differences (P<0.01; Figure 4;
Table 2). Three days after SVNB, the ODI scores of 22
patients (68.75%) decreased to <20, with an average
decrease of 15.31=17.07. At 3 months after SVNB, the ODI
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scores of 20 patients (62.50%) decreased to <20, with a
mean decreased of 11.16+18.91. From 3 days to 3 months
after SVNB, the patients’ symptoms significantly improved,
with ODI score improvement rates of 46.98%, 48.33%,
39.80%, and 34.24% respectively.

Discussion

DLBP is a difficult problem for clinicians to diagnose
and treat because of its extremely complex pathological
mechanisms and atypical clinical manifestations (11).
Although X-ray imaging can help exclude certain
diseases, such as lumbar spondylosis and spinal stenosis,
it shows no specificity nor sensitivity for DLBP (18,19).
High-intensity zones, modic changes, and black discs
are characteristic features of DLBP on MRI but may
also be seen in people without DLBP. Thus, the use of
MRI to diagnose DLBP is associated with a high false-
positive rate (20). Discography, as an invasive operation,
had previously been considered the gold standard
for diagnosing DLBP owing to the pain replication
effect (21). However, its feasibility has been questioned and
widely rejected because of the high rate of false-positive
results and it remains unclear whether it can be used in
patients with mild or no symptoms (22). Holt (23) reported
that the false-positive rate of discography was 26% in
asymptomatic people. Carragee et 4l. (24) found that the
diagnostic specificity of discography was only 50-60%
by performing interbody fusion for patients with positive
discography findings. Schliessbach ez a/. (15) speculated that
nerve block might be an effective method for the diagnosis
of DLBP. Therefore, these results of current retrospective
study could indicate the effectiveness of SVNB in the
diagnosis of DLBP.

Study has shown that the lumbar SVN is the main nerve
involved in lumbar disc pain signal transduction (5). The
lumbar SVN has a sympathetic nerve component and
transmits the pain impulses from the sympathetic trunk to
the lumbar medullary spinal nerve ganglion, the lumbar
sympathetic ganglion, the T12-L3 segment sympathetic
ganglion, and finally the pain center to complete the reflex
arc of the incoming path (6,7,15). Therefore, DLBP is
related to the SVN and blocking the conduction of SVN
with drugs can help diagnose patients with DLBP (16,25).

Schliessbach ez 4. (15) diagnosed DLBP by administering
nerve block between the medial facet of the articular process
and the dural sac. Pain was relieved in 80% of patients, with
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a diagnostic sensitivity of 73%, but only a 40% specificity.
The procedure was also associated with frequent contact
with nerve roots. Our previous study found that the lumbar
SVN originates from the ventral ganglion and the origin
of the gray communicating branch. In addition, the initial
portion of the SVN is located along the intersection of
the line connecting the posterolateral upper margin of the
disc and the line connecting the adjacent pedicles (17).
Considering the downward infiltration of the drug, the area
of the initial portion of the SVN was used as the target for
injection in this study.

Of the 32 patients enrolled in this study, 24 (75.00%)
were shown to be positive for the SVNB test. False
negatives may be caused by an inadequate anesthetic dose or
concentration, inaccurate block localization, and differences
in patient’s subjective pain. Although the positive rate of
SVNB is still not ideal, its unique advantages, such as low
cost, low risk of side effects, and combined diagnostic and
therapeutic effect, make it a viable option in the diagnosis
of DLBP.

Current treatments for DLBP include conservative
treatment, minimally invasive surgery, and open surgery (9).
Bydon et al. (26) believed that patients with DLBP should
first receive conservative treatment for at least 6 months;
however, the procedure for long-term maintenance remains
uncertain. Interbody fusion is the current gold standard
for DLBP treatment (11). It eliminates pain receptors by
removing the affected disc directly and reduces mechanical
stress stimulation by immobilizing the segment (10). Vieli
et al. (9) showed that while the current rate of interbody
fusion is 89-95%, only 60-78% of patients are satisfied
with the treatment. Minimally invasive surgery is widely
applied owing to the controllable time, low risk, and little
to no damage to physiological structures (11,12). Currently,
the main methods of minimally invasive surgical treatment
include intradermal methylene blue therapy, radiofrequency
nucleus pulposus ablation, and nerve block (27). Intradermal
methylene blue therapy works by controlling local
inflammatory factors and lowering pain thresholds. Guo
et al. (28) found that the long-term efficacy of intradermal
methylene blue therapy for patients with DLBP was poor.
Radiofrequency ablation of the annulus fibrosus reduces
pain by generating high-frequency radio waves to inactivate
inflammatory pain-causing factors around the disc, but
its efficacy is unknown because of iatrogenic injury to the
intervertebral disc (29). Study has shown that SVNB can
alleviate pain in patients with LBP (15). However, the
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effect has been reported to be unpredictable. Quinones ez
al. (30) found that The SVN had a recurrent course below
the inferior vertebral notch and suggest blocking the SVN
at the level of the inferior vertebral notch of two adjacent
segments to obtain good therapeutic effect. Breemer
et al. (31) believed that lower lumbar discogenic pain is
presumably mediated segmentally via the somatic SVN root
and non-segmentally through the autonomic SVN root;
targeting only the non-segmental pathway may provide
incomplete pain reduction. In theory, both the segmentally
and non-segmentally pathways were blocked by selecting
the initial part of the sinuvertebral nerve as the site of
injection.

In our study, the VAS scores and ODI scores were
improved on the 3rd day, 1 week, 1 month, and 3 months
after SVNB, and the decrease in the VAS score was most
obvious on the 3rd day after SVNB compared with that
before SVNB. Fourteen patients (43.75%) experienced
long-term pain relief after SVNB, with no recurrence
within the following 3 months. The VAS improvement rates
were 56.52%, 54.34%, 38.61%, and 34.26% respectively.
Therefore, we believe that SVNB is effective for early pain
relief and functional improvement in patients with DLBP
(within 3 months); however, its efficacy over the medium
and long term remains unclear.

SVNB is a rapid and precise intervention performed
under local anesthesia. The procedure uses amide local
anesthetics and steroids to selectively block the initial
segment of the SVN and block the transmission of
intervertebral disc pain signals. Its ultimate goal is to relieve
pain over the long term, reduce unnecessary operations
and the burden of disease. At the same time, as a diagnostic
and therapeutic technique, SVNB has certain clinical
significance in the diagnosis and treatment of DLBP. Our
study shows that 43.75% of patients achieved long-term
remission, and 78.13% of patients temporarily avoided
surgery. Therefore, SVNB is a good first-line treatment.
For suspected cases of DLBP, we believe that SVINB can
be used to assist in the diagnosis. There are several factors
affect the treatment efficiency: (I) nerve root anomalies;
(II) there are other causes of low back pain; (III) inaccurate
block position (inaccurate puncture needle position); (IV)
psychological factors; (V) pain threshold. If the diagnosis
is clear, the pain relief is obvious, and the duration of relief
is long, a secondary block procedure can be performed to
enhance the efficacy and possibly avoid the need for surgery.

This study has some limitations. The main limitation is
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the lack of additional data for clinical validation. Therefore,
a large-sample, multicentered, and long-term follow-up
study is warranted to provide a more sufficient basis for the
application and promotion of SVNB.

Conclusions

This was a retrospective study of the diagnostic and clinical
efficacy of SVNB for DLBP. As a rapid and cost-effective
minimally invasive treatment, SVNB provided some
assistance for the diagnosis, short-term pain relief, and
physical functional improvement of DLBP.
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