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Abstract

vertebral compression fractures (OVCF).

tion were analyzed, respectively.

a higher incidence of refracture.

Background: Recently facet joint block has been increasingly used to relief the residual pain after vertebral augmen-
tation, but whether it can be a complementary or alternative to vertebral augmentation remain largely unknown.
Thus, we conducted this meta-analysis to determine the effect of facet joint block in the treatment of osteoporotic

Methods: Following PRISMA statement, a comprehensive literature search through Embase, PubMed, Web of
Science, Wanfang Data, China National Knowledge Infrastructure and Chinese BioMedical Literature Database was
performed to identify relevant studies. Studies comparing vertebral augmentation combined with facet joint block
(combined therapy) with vertebral augmentation, and studies comparing facet joint block with vertebral augmenta-

Results: A total of 10 studies were included. There were seven studies comparing combined therapy with vertebral
augmentation, the results showed combined therapy was associated with significantly lower visual analog scale (VAS)
scores on postoperative day 1,7, month 1, 3, and lower oswestry disability index (ODI) scores on postoperative day 1,
7,and month 3. There were three studies comparing facet joint block with vertebral augmentation, the results dem-
onstrated vertebral augmentation only provided better analgesia in month 1 after surgery, but it was associated with

Conclusions: Current evidence suggested facet joint block might be considered as a complementary to vertebral
augmentation in the treatment of OVCF, but it might not be effectively used as an alternative therapy.

Keywords: Facet joint block, Vertebroplasty, Kyphoplasty, Osteoporotic vertebral compression fracture, Meta-analysis

Background

With the aging population, the prevalence of OVCF is
gradually increasing. Vertebral augmentation, includ-
ing percutaneous vertebroplasty (PVP) and percutane-
ous kyphoplasty (PKP), was once considered as a highly
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effective method in the treatment of OVCE. However,
more recent studies demonstrated a significant number
of patients suffered from residual pain and functional dis-
ability after surgery [1-3].

Currently, the underlying mechanism for the residual
pain is yet to be established. Most of previous studies
have focused on the fracture site, while the role of pos-
terior elements is often disregarded [4, 5]. Until recently,
the importance of posterior supporting structures has
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been gradually elucidated. Doi et al. found that the col-
lapse of vertebral body could lead to additional load
and stress in the posterior elements [4]. Lehman et al.
observed abnormal facet joint signal changes in patients
with acute or subacute OVCF [6]. Furthermore, Park
et al. demonstrated facet joint block could provide sig-
nificant pain relief for patients with OVCF complaining
of residual pain after vertebral augmentation, which sup-
ported the hypothesis that facet joint might be another
source of pain [3].

In light of these findings, several studies have been con-
ducted to investigate the efficacy of facet joint block as a
complementary or an alternative to vertebral augmenta-
tion, but the results remain controversial [7—10]. There-
fore, we conducted this meta-analysis to determine the
effect of facet joint block in OVCEF treatment.

Methods

Search strategy

This meta-analysis was registered on the PROSPERO
(CRD42021262828) and conducted following the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Additional file 1:
The PRISMA checklist) [11]. After consensus has been
reached, two researchers independently performed a
comprehensive literature search through Embase, Pub-
Med, Web of Science (WOS), Wanfang Data, China
National Knowledge Infrastructure (CNKI) and Chinese
BioMedical Literature Database (CBM) on June 18, 2021
to identify relevant studies. The following combinations
of search terms were used in the systematic search: (ver-
tebral fracture OR spinal fracture OR spine fracture)
AND (vertebroplasty OR kyphoplasty OR PVP OR PKP)
AND (facet joint block OR facet joint injection OR zyga-
pophysial joint block OR zygapophysial joint injection
OR zygapophyseal joint block OR zygapophyseal joint
injection OR medial branch block OR nerve block). The
search was restricted to clinical trials published in Chi-
nese and English, and the references of all included stud-
ies were also reviewed for potential eligible studies.

Inclusion/exclusion criteria
Studies that met the following inclusion criteria were
included: (1) Participants: patients with osteoporotic
vertebral compression fractures; (2) Interventions: facet
joint block combined with vertebral augmentation (com-
bined therapy) or facet joint block alone; (3) Comparison:
vertebral augmentation; (4) Outcomes: postoperative
VAS scores, ODI scores and the incidence of refracture.
The exclusion criteria were as follows: (1) Secondary
fractures caused by tumor, infection or bone metabolic
diseases; (2) Studies comparing vertebral augmenta-
tion with other nerve block techniques (e.g., gray ramus
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communicans nerve block, nerve-root block or radiof-
requency denervation); (3) Studies with insufficient data
for calculating the results; (4) Conference abstracts, let-
ters, case reports, reviews, duplicated studies and in vitro
studies.

Data extraction and quality assessment

Based on the inclusion and exclusion criteria, two
researchers independently screened the searched studies
and extracted data from the eligible studies. Any discrep-
ancy was resolved by consulting with a third author. For
each included study, the following data were collected:
first author, published year, country, study design, age,
gender, sample size, type of surgery, anesthetic agent,
VAS scores at postoperative day 1 and 7, month 1, 3, 6
and 12, ODI scores at postoperative day 1 and 7, month
1, 3, 6 and 12, the incidence of refracture and length of
follow-up. The quality of each randomized controlled
trial (RCT) and cohort study was evaluated using Jadad
scale [12] and Newcastle-Ottawa Scale (NOS) [13],
respectively. It was considered as a high-quality study,
when the Jadad score was greater than 3 or NOS score
was greater than 6.

Statistical analysis

This meta-analysis was conducted using STATA 12.0
software. We calculated weighted mean difference
(WMD) with 95% confidence interval (CI) for continuous
variables, and odds rations (OR) with 95% CI for dichoto-
mous variables. A 2-sided P<0.05 was considered statis-
tically significant. Heterogeneity was evaluated using the
I-squared (1) test. Heterogeneity of effects was identified
when ?>50%, and then the random effect model was
applied and a sensitivity analysis was conducted. Other-
wise, the fixed effect model was used.

Results

Search results

The flow chart of study selection processes is shown in
Fig. 1. The initial search identified 204 relevant studies,
and 132 studies were retained after removal of duplicates.
Of these, 114 studies were eliminated after screening on
titles and abstracts, another eight studies were excluded
after full-text review. Finally, 10 eligible studies were
included in this meta-analysis.

Study characteristics and quality evaluation

The characteristics of included studies are presented in
Table 1. There were seven studies comparing combined
therapy with vertebral augmentation [7, 10, 14-18],
and three studies comparing facet joint block with ver-
tebral augmentation [8, 9, 19]. A total of 1145 patients
were included, the mean age ranged from 62.59 to
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Fig. 1 Flowchart of study selection

85.7 years old and the follow-up period ranged from 1
to 24 months. In most studies lidocaine combined with
steroid were used for facet joint block, but Tao et al. used
lidocaine alone, Li et al. used ropivacaine combined with
steroid and vitamin B12, and Cheng et al. used lidocaine
combined with mecobalamin. According to the Jadad
Scale and NOS, nine out of ten included studies were cat-
egorized as high-quality studies.

Clinical outcome analysis

In studies comparing combined therapy with vertebral
augmentation, the pooled results showed that com-
bined therapy was associated with significantly lower
VAS scores on postoperative day 1 and 7, month 1 and 3,
but there was no significant difference on postoperative
month 6 and 12. Similarly, significantly improved ODI
scores was observed in combined therapy on postopera-
tive day 1, 7, month 3, but there was no significant differ-
ence on postoperative month 1, 6 and 12 (Table 2). The
sensitivity analysis of VAS score at postoperative month 3

and ODI scores at postoperative day 1 and month 3 were
demonstrated in Additional file 2: Figure S1, Additional
file 3: Figure S2 and Additional file 4: Figure S3.

Regarding studies comparing facet joint block with ver-
tebral augmentation, the pooled results demonstrated a
significantly higher VAS score on postoperative month
1 in facet joint block, but there was no significant differ-
ence on postoperative day 7, month 3, 6 and 12 (Fig. 2;
Table 3). In addition, there was no significant difference
in postoperative ODI scores between the two groups dur-
ing the follow-up (Fig. 3; Table 3).

As for the incidence of refracture, the pooled result
showed a significantly lower incidence of refracture in
the facet joint block (OR 0.517; 95% CI0.271-0.986; fixed
effect model; I 9.2%) (Fig. 4).

Discussion

Although vertebral augmentation is widely performed in
the treatment of OVCEF, it is not universally successful.
Based on previous literatures, approximately 14-23.6%



Page 4 of 9

(2022) 17:40

Chen et al. Journal of Orthopaedic Surgery and Research

MO| “7:ybI1y ‘H ‘Yyiuow ‘Uoly ‘S|ge|ieAe 10U ‘YN ¥20|q 1ulof 193y ‘grd ‘A1sejdoigaiian snosueindiad dAd ‘AisejdoydAy snosueindiad gyld ‘el pajjoauod paziwopuel ‘1 )y

H uow ¢ 89/¥¢ 9L 6 dA\d €5/61 L'eL @A a4 plo13)s +autedopr]  Apnis LoyoD VSN 8l0¢ [6] oeg
H uow ¢ 18/6L 89¢9 001 dAd ¥8/CC 6579 901 aHd p10Ja1s +-auled0pI] 104 eulys  910¢ (8] Buem
H uow | 6l/v LYVSL €C dHd 8L/S 6/'SL €C a4 ulwe|eqodaw +auredopr  Apnis oyod euly>  0coc [6l]om
H uow ¢ 00L/sc  80L Sl dAd 9/l 6l 6/ g4+ dd Pl0133s +3uled0opI]  Apnis 1oyoD eulys>  0coc [/16usyd
H uow ¢| 95/C¢e 899 88 dMd ¥5/6¢ €59 €8 H+dMd  Clguiwena+ prossis+auedeadoy  Apnis 11oyod euly>  1coc [otn
H uow | /vl 98'SL 9¢ dMd lg/st vloL 9€ g4+ did plo13)s +3uledopr]  Apnis LoyoD Buly>  610¢ [1] Buep
1 uow 9 ¥1/0¢  S98L e dA\d vl/6l  CE8L e 44+ dAd p10J91s +-auled0pI] 104 euYyD Lzoz  [S1]Bueyz
H uowgl-t ol/L 'S8 €C dAd vl/S 998 6l 44+ dAd plo121s +auiedopl]  Apnis Hoyod euly>  910c¢ o1n
H uow ¢ VN VN 9s d)d VN VN 95 gH+dNd plo13)s +2uled0opl]  Apnis LoyoD eulyd  gloz  [/1]bueyz
H uouwl | 6L/LL  ¢SLL 6C dMd lg/0L 8vvL L€ g+ did auledopIT  Apnis 1oyoD eulys - 0coc [g1] oel
Aenp dnmojio4 (4/IW)xas 9By sjudned [0u0)  (4/W)X9S 9By  syuaned  juawileai] juabe d13xYylsauy Apmis  A1uno)  1eap  SadULIRY

SolpNis papn|dUl JO SOIslioloeleyd auljeseq oy L ojqelL



Chen et al. Journal of Orthopaedic Surgery and Research (2022) 17:40 Page 5 of 9
Table 2 The results of combined therapy versus vertebral augmentation

Variables Number of studies Model WMD 95% Cl ? (%) P

VAS

1 day 7 Fixed —148 —1.565 —1.39 0482 0.000
7 day 2 Random —1 —1.859 —0.14 0.906 0.022
1 mon 3 Random —06 —0.896 —-03 0.899 0.000
3 mon 5 Random —-071 —0.987 —042 0.926 0.000
6 mon 2 Random —051 —1.656 0.63 0.707 0379
12 mon 2 Random —0.12 —031 0.076 0.72 0.233
oDl

1 day 6 Random —847 —11.09 —584 0917 0.000
7 day 3 Random —997 — 1945 —049 0.995 0.039
1 mon 3 Random —4 —10.23 2228 0.98 0.208
3 mon 5 Random —5.96 —-9.122 —28 0.953 0.000
6 mon 2 Random —31 —1052 4312 0.885 0412
12 mon 2 Random —0.06 —0.832 0.72 0.566 0.888

VAS, Visual Analogue Scale; ODI, Oswestry Disability Index; Mon, month

of patients suffered from persistent or recurrent pain
after vertebral augmentation [10, 20]. Worse yet, addi-
tional interventional procedures were required in about
21-24% of these patients for pain relief, which brought
huge burden on patients and society [20, 21]. To the best
of our knowledge, this is the first meta-analysis investi-
gating the effect of facet joint block to the treatment of
OVCE. Our findings suggested the combination of facet
joint block and vertebral augmentation could improve
the clinical outcomes of patients suffering from OVCE.
Recently the residual pain after vertebral augmenta-
tion has attracted the attention of spine surgeons. Some
scholars hold the view that residual pain might not be
due to a failed operation, but rather to a untreated or a
new pain generator [22]. Biomechanical studies showed
that secondary kyphotic deformity caused by verte-
bral fracture could induce subluxation of the posterior
structures and increase local stresses, which might be
another pain generator [5, 23]. There was no doubt
that pain originating from the posterior structures
was unlikely to benefit from vertebral augmentation
[5]. Thus, some researchers hypothesized the addi-
tional treatment of posterior elements might improve
the clinical outcomes of patients with OVCEF. In a ret-
rospective study, Wang et al. found significantly lower
VAS and ODI scores in the combined therapy group,
but this was only observed up to 72 h postoperatively
[14]. In another prospective randomized study, Li et al.
reported the additional facet joint block could signifi-
cantly improve the VAS and ODI scores within the first
month after the operation [10]. However, there were
some slight differences in Chen et al’s study, the results
showed the combined therapy could only accelerate the

pain relief, the ODI scores did not differ significantly
between the two groups [7]. The pooled results of our
meta-analysis confirmed that the combined therapy
could not only facilitate pain relief within the first
3 months, but also accelerate function recovery up to
7 days postoperatively. Our finding was consistent with
a previous study, the anesthetic agents used in the facet
joint block could provide approximately 13.26 weeks of
pain relief [3]. Thus, the combined therapy is recom-
mended for patients with risk factors associated with
posterior pain, such as severe kyphotic deformity and
abnormal facet joint signals [6, 24].

Although facet joint block appears to be a useful adju-
vant to the treatment of OVCE, it remains controversial
whether it can replace vertebral augmentation as a bet-
ter choice. Wilson et al. indicated only a third of acute
OVCEF patients technically suitable for PVP could be
successfully treated with facet joint block [25]. Im et al.
observed approximately half of patients experienced
continued pain after facet blocking prior to PVP [24]. In
a prospective randomized controlled trial including 206
patients, Wang et al. reported a greater improvement of
VAS and ODI scores for patients in the PVP group than
those in the facet blocking group [8]. In another study
published in Chinese, the authors also found superior
analgesic effect and functional recovery in patients
receiving PKP at postoperative week 1 and month 1,
when comparing with those receiving facet joint block
[19]. On the contrary, Bae et al. demonstrated that both
PVP and facet joint block provided significant pain
relief for patients with single-level OVCF [9].Our meta-
analysis clarified that vertebral augmentation provided
better pain relief only at postoperative month 1, and the
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Study %

ID WMD (95% Cl) Weight

7 day :

Wei Luo (2020) | | —— 1.07 (0.58, 1.56) 6.87

Biao Wang (2016) : —_—— 1.61(1.38, 1.84) 7.69

In-suk Bae (2018) —_—— : -0.80 (-1.21,-0.39) 7.16

Subtotal (I-squared = 98.1%, p = 0.000)  ——TTTT 1 e (0.63 (-0.88, 2.14) 21.72

, |

1 month :

Wei Luo (2020) T & 0.78 (0.22, 1.34) 6.59

Biao Wang (2016) A 0.20 (-0.04,0.44)  7.64

In-suk Bae (2018) —_——— 0.50 (0.12, 0.88) 7.24

Subtotal (I-squared = 53.8%, p = 0.115) <:> 0.42 (0.10, 0.74) 21.48

| :

3 month !

Wei Luo (2020) ——01'— 0.30 (-0.20, 0.80) 6.83

Biao Wang (2016) —— | -0.01(-0.22,0.20) 7.73

In-suk Bae (2018) 1 —— 1.00 (0.66, 1.34) 737

Subtotal (I-squared = 91.8%, p = 0.000) s 0.42(-0.25,1.10)  21.93

~ :

6 month 1

Wei Luo (2020) X : 0.05(-0.61,0.71)  6.18

Biao Wang (2016) —_—r— : -0.03 (-0.24, 0.18) 7.72

Subtotal (I-squared = 0.0%, p = 0.820) <> -0.02(-0.22,0.18)  13.90

1

12 month E

Wei Luo (2020) o— 0.12(-0.62,0.86)  5.82

Biao Wang (2016) — -0.04 (-0.25,0.17)  7.72

In-suk Bae (2018) —— 0.30 (-0.02,0.62)  7.43

Subtotal (I-squared = 33.4%, p = 0.223) <:>: 0.10 (-0.15,0.34)  20.97

1
Overall (I-squared = 94.0%, p = 0.000) <> 0.36 (0.02, 0.71) 100.00
NOTE: Weights are from random effects analysis :
I
-1.21 0 2.14
Fig. 2 Forest plot of the postoperative VAS scores comparing facet joint block with vertebral augmentation

Table 3 The results of facet joint block versus vertebral augmentation
Variables Number of studies Model WMD 95% Cl 2 (%) P
VAS
7 day 3 Randome 0.631 —0.876 2138 0.981 0412
1 mon 3 Randome 0423 0.104 0.743 0.538 0.009
3 mon 3 Randome 0425 —0.248 1.098 0918 0.215
6 mon 2 Randome —0.023 —0.222 0177 0 0.824
12 mon 3 Randome 0.066 —0.106 0.238 0334 0454
oD/
7 day 2 Randome —-1.019 —183 16.258 0.999 0.908
1 mon 3 Randome 2.073 —0.648 4.795 0.96 0.135
3 mon 3 Randome 1.255 —0.803 3313 0.943 0.232
6 mon 2 Randome 0.143 —0.368 0.654 0 0.583
12 mon 3 Randome 0.988 —0.186 2.162 0.876 0.099

VAS: Visual Analogue Scale, ODI: Oswestry Disability Index, Mon: month



NOTE: Weights are from random effects analysis

Chen et al. Journal of Orthopaedic Surgery and Research (2022) 17:40 Page 7 of 9
Study %
ID WMD (95% CI) Weight
7 day :
Wei Luo (2020) —— : -9.84 (-10.89, -8.79)  7.64
Biao Wang (2016) ! 7.79 (7.24, 8.34) 7.77
Subtotal (l-squared = 99.9%, p = 0.000) 1 -1.02 (-18.30, 16.26) 15.41
. !
1 month :
Wei Luo (2020) . —— 450 (3.17, 5.83) 7.54
Biao Wang (2016) -, -0.22(-0.75,0.31)  7.77
In-suk Bae (2018) —— 2.10 (1.03, 3.17) 7.64
Subtotal (l-squared = 96.0%, p = 0.000) < 2.07 (-0.65, 4.79) 22.95
, |
3 month :
Wei Luo (2020) —&— 1.24 (0.29, 2.19) 7.67
Biao Wang (2016) < -0.45(-1.00,0.10)  7.77
In-suk Bae (2018) | —— 3.10 (2.01, 4.19) 7.63
Subtotal (I-squared = 94.3%, p = 0.000) <3 1.26 (-0.80, 3.31) 23.07
: |
6 month X
Wei Luo (2020) -1 0.41 (-0.69, 1.51) 7.63
Biao Wang (2016) <>: 0.07 (-0.51, 0.65) 7.76
Subtotal (I-squared = 0.0%, p = 0.592) O 0.14 (-0.37, 0.65) 15.39
~ :
12 month 1
Wei Luo (2020) - 0.56 (-0.25, 1.37) 7.71
Biao Wang (2016) * 0.23 (-0.25, 0.71) 7.78
In-suk Bae (2018) | —— 2.30 (1.41, 3.19) 7.69
Subtotal (I-squared = 87.6%, p = 0.000) <> 0.99 (-0.19, 2.16) 23.18
1
Overall (l-squared = 98.9%, p = 0.000) <j> 0.91 (-1.05, 2.86) 100.00
|
1

I
-18.3

0

16.3

Fig. 3 Forest plot of the postoperative ODI scores comparing facet joint block with vertebral augmentation

Study
ID

OR (95% Cl)

Wei Luo (2020)

Biao Wang (2016)

In-suk Bae (2018)

Overall (I-squared = 9.2%, p = 0.333)

<>

0.57 (0.08, 3.80)

0.77 (0.33, 1.82)

0.24 (0.07, 0.88)

0.52 (0.27, 0.99)

%
Weight

10.73

45.03

4424

100.00

T
.05

1

T
3.8

Fig. 4 Forest plot of the incidence of refracture comparing facet joint block with vertebral augmentation
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difference in the improvement of ODI scores between
the two procedures was insignificant.

In the literature, the incidence of refracture after verte-
bral augmentation ranged from 2 to 52% [26, 27], which
was a serious complication that urgently needs to be
solved. Although several studies have been conducted
to find an effective alternative, the results were debat-
able. While Luo et al. reported no significant difference
in the occurrence of refracture between facet blocking
and PKP groups [19]. Wang et al. found a slightly higher
rate of refracture in the PVP group [8]. In another study,
Bae et al. showed that there was a significantly higher
incidence of refracture in the PVP group compared with
facet blocking group [9]. Based on the limited published
studies, our meta-analysis indicated that vertebral aug-
mentation was associated with higher refracture risk
comparing with facet joint block. It is likely that cement
augmentation increases the strength and stiffness of the
fractured vertebrae, resulting in greater stress on the
adjacent vertebrae and subsequently higher risk of refrac-
ture [28].

Limitation

There were some limitations in our study. Firstly, the
number of eligible studies was limited and most studies
were retrospective in nature. Secondly, the sample size
was relatively small, which prevented us from drawing a
stronger conclusion. Thirdly, the anesthetic agents and
cement augmentation techniques in the various studies
were not completely consistent, which might influence
the outcomes.

Conclusion

Current evidence suggested that facet joint block might
be considered as a complementary to vertebral augmen-
tation in the treatment of OVCE, especially for patients
with risk factors associated with posterior pain. However,
the facet joint block alone could not be used as an effec-
tive alternative to vertebral augmentation.
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