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Background: Thoracolumbar interfascial plane (TLIP) block as a novel plane block technique was
proposed in 2015 and can be performed in patients undergoing lumbar spine surgery. However,
no meta-analysis demonstrates the effects of TLIP block on postoperative pain undergoing lumbar
spine surgery.

Objectives: The purpose of this study is to evaluate the postoperative analgesic efficacy of TLIP
block with patient-controlled analgesia (PCA) undergoing lumbar spine surgery compared to be
given PCA alone after lumbar spine surgery.

Study Design: This meta-analysis pooled all data published in randomized controlled trials (RCTs)
examining the efficacy of TLIP following lumbar spine surgery.

Methods: We conducted a comprehensive search of PubMed, Web of Science, Embase
databases, the Cochrane Library, and Google Scholar for randomized controlled trials (RCTs) up to
December 2020. According to the inclusion and exclusion criteria established in advance, “TLIP”
and “lumbar spine surgery” related MeSH terms and free-text words were used. All of the data on
visual analog scales (VAS) scores, PCA compression frequency, PCA consumption, and nausea rates
were reported. All analyses were performed with RevMan 5.4 software.

Results: A total of 9 RCTs with 618 patients meet the inclusion criteria. The results demonstrated
that VAS scores for pain during movement and while at rest were markedly lower in the TLIP group
than those in the control group in all the postoperative periods (1-2 h, 12 h, 18 h, and 24 h) (P
< 0.05). VAS scores at rest 1-2 h postoperatively (MD: -2.16; 95% Cl: [-3.86, -0.46]); 12 h (MD:
-1.22;95% Cl: [-2.33,-0.11]); 18 h (MD: -1.40; 95% Cl: [-1.55, -1.24]); 24 h (MD: -1.38; 95% Cl:
[-1.94, -0.81]); VAS scores at movement 1-2 postoperatively (MD: -2.26; 95% Cl: [-4.28, -0.23]);
12 h (MD: -2.11; 95% Cl: [-3.13, -1.10]); 18 h (MD: -1.63; 95% Cl: [-1.77, -1.48]); 24 h (MD:
-1.47; 95% Cl: [-1.98, -0.95]). Meanwhile, PCA compression frequency, PCA consumption, and
nausea rates were significantly lower in the TLIP group after lumbar spine surgery (P < 0.05): PCA
compressions frequency (MD: -4.08; 95% Cl: [-5.28, -2.88]); PCA consumption (MD: -14.30; 95%
Cl: [-20.68, -7.92]); nausea rates (RR: 0.47; 95% Cl: [0.32, 0.68]).

Limitations: Despite 9 RCTs, the sample size was still small, so more high-quality RCTs with
large samples will be urgently required for stronger evidence to support TLIP block in lumbar spine
surgery.

Conclusions: The TLIP block is an effective strategy to improve postoperative pain at rest/
movement and to reduce PCA consumption in patients undergoing lumbar spine surgery, which
exerts significant analgesia. In the future, it is worth being applied in lumbar spine surgery
extensively.

Key words: Thoracolumbar interfascial plane block, postoperative analgesia, lumbar spine
surgery, patient-controlled analgesia, VAS scores, meta-analysis
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t is reported that 30%-64% of patients have poorly

controlled pain following spine surgery, which

seems to be a major obstacle to their recovery (1).
Poor postoperative pain control can increase the risk of
complications such as pulmonary embolism, deep vein
thrombosis, pneumonia, myocardial infarction, and
may eventually progress to chronic pain (2,3). Patient-
controlled analgesia (PCA) or epidural analgesia is
commonly applied in spine surgery. However, PCA
is usually prone to opioid-related adverse events,
such as nausea, vomiting, and respiratory depression.
The epidural injection is strongly associated with
hematomas, infections, and other side effects (4,5).
Currently, many regional analgesic techniques (such
as erector spinae plane block, transversus abdominis
plane block, serratus anterior plane block, and inter-
semispinal plane block) are used for providing long-
lasting postoperative analgesia, and significantly
decrease opioid requirements while avoiding the risk
of neuraxial and plexus blocks complications (6-10).

In recent years, thoracolumbar interfascial plane
(TLIP) block has gained popularity as a useful postop-
erative pain relief technique undergoing a variety of
spinal operations, which first reported by Hand et al
(11) in 2015, blocks the dorsal rami of the thoraco-
lumbar nerves by injecting a local anesthetic into the
fascial plane anesthetic between the multifidus and
longissimus muscles at approximately the level of third
lumbar vertebra (L3). This technique has a high success
rate, in particular if it is used by ultrasound guidance,
as ultrasound promotes visualization, thereby decreas-
ing potential complications. And the modified TLIP
block (injection of local anesthetics to the interfascial
plane between the iliocostal and longissimus muscles)
has been reported as a method of decreasing the risk
of neuraxial and plexus blocks complications, which
are easier to perform than the first TLIP block reported
(12,13). Although an increasing number of clinical tri-
als have highlighted the analgesic effectiveness of TLIP
block (13,14), no meta-analysis has demonstrated the
effects of TLIP block on postoperative pain after under-
going lumbar spine surgery.

In this meta-analysis, we evaluated the analgesic
efficacy of TLIP block following lumbar spine surgery.
The primary outcomes were the difference in visual
analog scale (VAS) scores at 1-2 h, 12 h, 18 h, and 24
h at rest/movement postoperatively in the TLIP block
with PCA comparing it to PCA alone. The secondary
outcomes were to evaluate PCA compression frequen-
cy, PCA consumption, and nausea rates.

MEeTHODS

The study is a meta-analysis, which is reported
based on the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) statement (15).

Search Strategy

Randomized controlled trials (RCTs) were retrieved
from the National Library of Medicine’s PubMed data-
base, Web of Science, Embase databases, the Cochrane
Library, and Google Scholar up to December 2020. The
search was performed independently by 2 authors (Z.X.
Hu & J. Han) using the search terms “thoracolumbar
interfascial plane block,” “TLIP block,” “analgesia,”
“pain,” “postoperative,” “postoperation,” “lumbar
spine surgery,” “lumbar spinal surgery” with the
“AND or OR.” No language restriction was applied. An
attempt to identify additional papers not found by the
above methods was made by examining the reference
lists of all identified studies.

Inclusion and Exclusion Criteria

The inclusion criteria were as followings: (1)
Population: all adult patients undergoing lumbar spine
surgery (18 years old and older); (2) Study design: only
RCTs; (3) Interventions: TLIP block; (4) Comparison: pla-
cebo (normal saline or no block); (5) the study included
at least one of the following outcomes: VAS scores at
rest and movement (0-24 h postoperatively), PCA com-
pression frequency, PCA consumption, and/or nausea
rates. The exclusion criteria were as follows: (1) failure
to meet the inclusion criteria; (2) animal studies; (3) his-
tory of relevant allergy to any of the medications used
in spine surgery; (4) have severe abnormal liver and kid-
ney function or respiratory or circulatory diseases; (5)
case reports, reviews, comments, letters, and editorials.

Data Extraction and Quality Assessment

Two independent observers (ZH and JH) extracted
data from all the included studies and any discrepancy
was resolved through consensus or consulting a third
author (HW). Each paper was rigorously reviewed for
eligibility in our analysis. The basic features include first
author name, published year, country, study type, surgi-
cal methods, disease diagnosis, ASA (American Society
of Anesthesiologists) physical status, anesthesia meth-
ods, PCA, age, gender, BMI (body mass index), surgical
duration, TLIP block. Data were extracted from text or
tables. A VAS for pain was converted into a 10-point
scale. Continuous data were recorded using mean + SD
(mean and standard deviation), whereas dichotomous
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data on the presence or absence of adverse effects were
extracted and converted to incidence. Data presented
only as median (interquartile range) were converted to
mean = SD using the previously described methodology
(16).

Two investigators (ZH and JH) performed a quality
assessment of each included RCT based on the Cochrane
Handbook for Systematic Reviews (17). The assessment
included the following elements: (1) random sequence
generation; (2) allocation concealment; (3) blinding
of participant and personnel; (4) blinding of outcome
assessment; (5) incomplete outcome data; (6) selective
reporting; (7) other bias. Every section had a high risk
of bias, low risk of bias, and unclear risk of bias depend-
ing on the actual content of the included study.

Statistical Analysis

All meta-analyses were performed using Review
Manager (RevMan) 5.4 software (The Cochrane Col-
laboration, Copenhagen, Denmark). For continuous
outcomes, we calculated the mean difference (MD)
with a 95% confidence interval (Cl), such as VAS scores
at rest and movement, PCA compression frequency,
and PCA consumption. For dichotomous outcomes, we
measured relative risk (RR) with 95% Cl, such as nausea

rates. We conducted a heterogeneity test on the includ-
ed RCT studies and calculated the statistics. When |2 >
50% or P < 0.1, high heterogeneity of studies included
was indicated, and a random-effect model was applied.
Otherwise, a fixed-effect model was applied. Forest
plots were constructed. P < 0.05 was considered to be
statistically significant. For some comparisons, one-way
sensitivity analyses were conducted by deleting a single
study from the overall publications individually to
evaluate the reliability of the results. Publication bias
was assessed by using the funnel plot.

In addition, Ammar et al (18) and Ueshima et al
(19) expressed VAS scores at rest/movement as medi-
ans (25% to 75%, interquartile range). To reasonably
convert the median (interquartile range) to mean
(standard deviation), we used a common conversion
formulation accepted in the literature (20).

REsuLts

Study Selection

The database search produced 172 studies, and 9
RCT studies (18,19,21-27) were eventually eligible for
meta-analysis. Figure 1 shows the process and results of
the study screening.

Fig 1. Flow diagram
of the study selection
process for the meta-

analysts.
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Characteristics of Selected Studies

In total, 9 RCT studies with 618 patients were in-
cluded in this study. The basic characteristics of 9 RCT
studies were generalized in Table 1. Seven studies were
conducted in China, one study in Japan, and one study
in Egypt. Eight RCT studies reported accurate surgi-
cal method as lumbar fusion (and internal fixation),
lumbar discectomy, and primary lumbar laminoplasty,
however, only one study provided an ambiguous surgi-
cal method as spinal surgery.

Risk of Bias

The Cochrane Handbook for Systematic Review
of Interventions was used to assess the risk of bias of
the RCTs. As shown in Fig. 2, a total of 9 studies were
considered to have a low risk of bias. Nine studies ad-
opted the method of random sequence generation,
3 studies reported the allocation concealment, and 3
studies described the blinding of outcome assessment
and personnel. None of the 9 RCTs found incomplete
results data, selective reports, and other bias.

Outcomes of the Meta-Analysis

We summarized the evaluation tools to assess the
effect of TLIP block for postoperative analgesia dur-
ing lumbar spine surgery after carefully reading and
analyzing the 9 RCTs; the results of this meta-analysis
of outcome measures are shown in Table 2, which
included VAS scores at rest/movement (1-2 h, 12 h, 18
h, 24 h postoperatively), PCA compression frequency,
PCA consumption, and nausea rates. Among them, VAS
scores at rest/movement are the primary outcome mea-
sures, which are considered the gold standard of pain
quantification.

VAS Scores at Rest Postoperatively

Seven studies with 411 patients (206 TLIP and 205
control) illustrated VAS scores at rest 1-2 h after lumbar
spine surgery. A random-effects model was applied
because notable heterogeneity was found among the
studies (1> = 100%). There was a significant difference in
VAS scores at rest 1-2 h postoperatively between groups
(MD: -2.16; 95% ClI: [-3.86, -0.46], P = 0.01, 1> = 100%)
(Fig. 3A). Considering high heterogeneity among RCTs,
a sensitivity analysis was conducted to figure out some
sources. However, the above outcomes did not change
by sequentially omitting each study.

Five studies with 297 patients (149 TLIP and 148
control) illustrated VAS scores at rest 12 h after lum-
bar spine surgery. There was significant heterogeneity

among the studies (12 = 97%). A random-effects model
was adopted; there was a significant difference in VAS
scores at rest 12 h postoperatively between groups
(MD: -1.22; 95% ClI: [-2.33, -0.11], P = 0.03, 12 = 97%)
(Fig. 3B).

Two studies with 114 patients (57 TLIP and 57
control) illustrated VAS scores at rest 18 h after lumbar
spine surgery. There was no significant heterogeneity
among the studies (1> = 0%). A fixed-effects model was
used; there was significant reduction in VAS scores at
rest 18 h postoperatively in patients who received TLIP
block compared with control (MD: -1.40; 95% ClI: [-1.55,
-1.24], P < 0.00001, 12 = 0%) (Fig. 3C).

Seven studies with 411 patients (206 TLIP and 205
control) illustrated VAS scores at rest 24 h after lumbar
spine surgery. A random-effects model was applied be-
cause there was significant heterogeneity among the
studies (12 = 97%). There was a significant difference in
VAS scores at rest 24 h postoperatively between groups
(MD: -1.38; 95% Cl: [-1.94, -0.81], P < 0.0001, 12 = 97%)
(Fig. 3D).

VAS Scores at Movement Postoperatively

Four studies with 244 patients (122 TLIP and 122
control) reported VAS scores with movement 1-2 h
after lumbar spine surgery. A random-effects model
was applied because notable heterogeneity was found
among the studies (1> = 100%). There was a significant
difference in VAS scores with movement 1-2 h postop-
eratively between groups (MD: -2.26; 95% Cl: [-4.28,
-0.23], P=0.03, > = 100%) (Fig. 4A).

Three studies with 199 patients (100 TLIP and 99
control) illustrated VAS scores with movement 12 h af-
ter lumbar spine surgery. There was significant hetero-
geneity among the studies (I = 87%). A random-effects
model was adopted; there was a significant difference
in VAS scores with movement 12 h postoperatively
between groups (MD: -2.11; 95% ClI: [-3.13, -1.10],
P < 0.0001, 1> = 87%) (Fig. 4B). Considering notable
heterogeneity among RCTs, a sensitivity analysis was
performed to figure out some sources. After removing
the Ammar et al study, the heterogeneity of VAS scores
with movement 12 h was significantly decreased (1=
46%), which means this RCT article is the main factor
of heterogeneity. Meanwhile, the result did not change
after heterogeneity decreasing (MD: -2.39; 95% Cl:
[-2.62, -2.17], P < 0.00001, 1> = 46%) (Fig. 4C).

Two studies with 114 patients (57 TLIP and 57 con-
trol) illustrated VAS scores with movement 18 h after
lumbar spine surgery. There was no significant hetero-

E1088

www.painphysicianjournal.com



Efficacy of TLIP for Postoperative Analgesia in Lumbar Spine Surgery

o $apIs yoea
o Iﬁw.m € L uoduIEs TW T Aysejdoururey D
8¥'19 F 6€1 FL€T FST/61 | $L0°9T F 89 1opis [on eIsoysoue SISOU}s Tequimy 61
. JAuejuay 11 104 uede( 610C
o . L yoea uo(9%SL€°0) [e1ouad [eued reurds Arewrrad ewUSH
LLOPS F 59T J_mw M VTU/ET | WPLOTFOL | Juondngonoy | ATTL ‘oapap> ryson)
F
T 0T
$69'%C faurpes
o $0'€ FLS'TT . aulpes
Fegost +97¢C #S1/s1 +06'¢S %60 T .om fontos %6°0 T 0ST eISIYISaue . uorsnj reurds (12)
1(%SL£°0) 111 dN 1Oo¥ BUIUD 610¢C
199°T 1168 + [rueuyNS [erouad Tequin| :
181'8¢ ¥1/91 aureoeardor dI'TL usyD
e ¥89'7C F69'85 Twos Sy ¢y
. FIUON
FEPEFS T " + _ ﬁm.m 2 Jopis yoea | [omuod &1
dN cl/ee FS0°ey UO JUTE0PI| surydrour BISOY)SoUE ) uoneruIay | AwojdasIp e -
189 %1 TW O + Sw 1 eIouad Il SSIp Tequun Tequin| Lo gl 10¢
i . %1 T I 1 1
— oo N | HP1/1T 11T Tewrury
+88'Cel _ sureoeardnq dI'iL
T geroTwor
QuIles %6°0
AN
FEVFLIT AN 1/01 889 4opIs yoea UO | [0NU0D 1o 00T + uorsny (s2)
: uoxasidon BISIYISIUL :
(%5°0) Sw of + eIousS II-1 dN Teqump | 1DY BUIYD 610C
LISFGIC LAN 18¢/1¢ WLF8S sureseardor dI'LL [tueiuopns I I0LI2)s0d nx
T 0T ’
81 oot
+dN JUI[ES %60 uonext
S Py oo | wogt 4 SROPUOLS |y
698 F 10T IO | FTLFS'6Y 1oprs yoes uoxnasidon BISYJSaUL quun st s pue uorsny ¥2)
111 [eurds requin IO¥ | EugD 610¢
§ uo (9%S/€" Sw g + e1ouad Iequin
18'6S F 8°L61 L Lel/el | LLLF V6V (%s.€°0) 8 I ‘uorjeruIay Sy I'T
SI6SEHISLS FG€T + sureoeardox dI'lL [Tuejuyns SID TeqUIN Io119350d :
TW 07 3 o051 P equny [eAd]-2[3uts
auIfes %6°0
$OUON
— _ T 00T +
VT LIT AN FET/L 18 F 85 - ?E.v_w [0RU0D | hasidon S ] stsouNS homw S s wﬁw
1 %S0 Sw o1 RELEY 1 eurds requin qum LY M
s F 61T N +91/9 L7 8s aureoeardor dI'lL ! ! A JTorx)s0d ono
: Aq.H oz +[TuejUANS :
81 oot
N QUIES %6°0
1809 W o1 + SISO ‘SISOUD)S
N N Bl FOI'CH .Em_w [onuos uonasidon BISIYISIUR ) [eurds requuny £1381ms (@)
o®3 U0 (9%ST°0) II-1 104 utie) 6102
VAR sureseatdon Sur o1 + [erouad UOTIRIUIIY eurds .
LN LAN 161/2C 207 ur A:.~ or dI'LL [Tueiuayns 2SIp Tequun] qs
81 oot
(urur) (gu
: : £ 3 3 d£
woneanp 5 AW (s1eak) JnayIsoue dnoas Vod spoyoux | (o5uer) sisougerp spotiotx %o 1 £numon fpmig
[EoBang e Iopuoas ady [evo BISAT[)SOUY VSV aseasI([ [eo18:mg pmg

.m.ﬁm\ﬂNB\:B.Gme Y1 U1 papnjoul Syn1L} Y] 1]0 ,\e $I1S14219DIDYT) T I[qe ],

E1089

www.painphysicianjournal.com



SEI0 JaYI0D

(se1q Buipodal) Buipoday anpees

(5210 UONUYE) EjEp AWONN0 ajaduwodu]

2 1 ® @2
90O
71 ® @z
2 1 ® ®| 2
L K K
7 9 @2

(se1q u0Na8ap) JUaWSSasse awoNno Jo Gupug

48%). A fixed-effects model
92%) (Fig. 4E). Considering

AL AL L JK

92%). A random-effects model was applied;

Five studies with 313 patients (157 TLIP and 156 con-

Nl - S = O NS L2 o Cc
3R ScgLacgcecE
2o mm m9 ﬂanvvw
n o L -~
o o 39 252 5§ SEY
025 5 > s Q35
o g Y FI= S T 259
w oy o = o W = 5 v
. . v U X o c e =9\,
—
< Ln c 9 ¢ s 2%<
.. . V.UOJ 4% o — c >
cC C -~ N = VU n U w4
= o m - O w o w O O
c 5 ©° c v S ° o
@® * S &< S22 3Eot;
T2 .Bc ¢ > 584 Q0@
.. - Q
S5 €N [ £ c = c
(se1q asueunopad) jsuuosiad pue sjuediaped jo Guipung @ ||| || @)= = < 3 TR m g
> o = R}
Il =0 — i €« an__gmm
(s1q uonda|es) uaweaduod uonedoly | o (@ | o | o [@ | & | | @] = s E25=R8s588g-cs ¢
. ~ U © ¥ © = = UV O «— > o
2 w2 8 e BT b o £ o<
N Y= = >
(seiq uosias) uonessuab ssusnbas wopuey (@ | O (O (O (O © (® (| @ E 5888 c-yg8-T5T8 e
o O = = 2 O >
== e e o B o S 2ag< ! s> .82223*
o — w L) = == o4 o ['3) I~ SSO...Hl (V) @ @© L .= >
=T = R < R o A~ Y R o A o | @ v ® 3 - woC U -V c¥% 5
e e e S S e S e S w o — wv O ﬁe TR =]
w @ @ W W o & S o g £ =2 o < < Eoa g o2
= — - — — (%) — — — = e|nH|nu0 S nO.lr_O ©n
e o o o o 8 o o o o U 25 .l oe2in 2T —
SES S8 S8 8T S |3||saesSggeerg8en
] * )
£ 2537 £ 6 E 7 |z||EseEsBEggooces®
- ) .- wv
§ 05 27 27 |E]|ssByeasdszacos
o -] . > @ o & TzXaou s
-1} N 2w £ N v v S N Y = 0 c
o 20 T S 0w SoB oe- 200
i Ea=29® =¢ L cL@m
“llggeey Tgegfgsedy
gwmb4 .US..L..menW..L

‘pap1aoid Jou gN O[ewd | e ‘| oueld [eIOSejIUI TeqUIN[OdBIOY) JITL, Xopur ssewr Apoq ‘TN
cersad[eue pafjonuod-juaned ‘D $1s130[015aYIsaUY JO £19150G UBILIDWY VSV LI PI[[0Nu0d pazrwopuel 1)y «dnoid jonuoni «dnoid g11L

Pain Physician: November 2021 24:E1085-E1097

+£OUON
. ire —— . QUIeS %6°0 uonexty
¥9'6CF LT FT€T TI/TT | 48T F 095 +opis pped [onuos Tw QST + RISAYISaue Injoely Jequuiny [eurajur (92)
uo (%SL€°0) [TuejudynS [erouad i [Pas[-3[3urs Tequuny LY Puo 610C
LERTFYOTL | | oo | HTUTL | ATEF TS QESM\%MM dI1L 81 oc1 PaoL-of3urs 8uay)
— — %.@.N — #3UON uIfes %6°0
FLTF 1T FI¥C fee/ve FOT F¥S 4opIs yoes | [onuod Tw oS T + ersoysoue uorsnj (£2)
o (%SLE°0) P— " [erous3 111 dN Teqump | I0Y | BUD 0z0T
+LT F6T1 19'C 167/8¢ LT F 1S sureseardox dI'TL ' 3l 0T ??:.a%ﬁm SuiN
FT€C Tw 0T
(upur) (gqu : (sxeak) JnjeYIsoue spoiioun | (oSuer) sisouger spoipour | odL
uonump 131 aah:.ez By ! e—aﬁ.o dnoxg vid n_mom. HM“: .omwvm..m. MQMME Apmy . Anune) Apmg
[eorSng NG puay) vV [Bo0] 1s9Y. \4 VSV a [eolodng | Apmg

*s1sAppun-niaw ay1 u1 papnpou sy Y1 0 fo $115110190.10Y7) *(*JUOD) T JqE],

www.painphysicianjournal.com

E1090




Efficacy of TLIP for Postoperative Analgesia in Lumbar Spine Surgery

Table 2. Results of the meta-analysis of outcome measures.

Outcome Number of studies Pa?fcms MD (95% CI) P Value H;‘“;:;’f:‘g;;y
VAS scores

Rest

1-2h 7 206/205 -2.16 [-3.86, -0.46] 0.01 <0.00001(100%)
12h 5 149/148 -122[-2.33,-0.11] 0.03 <0.00001(97%)
18h 2 57/57 -1.40 [1.55, -1.24] <0.00001 0.82(0%)
24h 7 206/205 -1.38 [-1.94, -0.81] <0.00001 <0.00001(97%)
Movement

1-2h 4 122/122 -2.26 [-4.28, -0.23] 0.03 <0.00001(100%)
12h 3 100/99 -2.11 [-3.13, -1.10] <0.0001 0.0003(87%)
18h 2 57/57 -1.63 [-1.77, -1.48] <0.00001 0.16(48%)
24h 5 157/156 -1.47 [-1.98, -0.95] <0.00001 <0.00001(92%)
E S(’;l Zﬁgp ression 6 227/202 -4.08 [-5.28, -2.88] <0.00001 <0.00001(98%)
PCA consumption 3 106/81 -14.30 [-20.68, -7.92] <0.0001 <0.00001(98%)
Nausea rates 8 287/261 RR 0.47 [0.32, 0.68] <0.0001 0.72(0%)

VAS, Visual Analog Scale; MD, mean difference; RR, risk ratio; T, TLIP; C, Control; PCA, patient-controlled analgesia.

movement 24 h was significantly decreased (1> = 0%),
which means this RCT article is the main factor of het-
erogeneity. At the same, the result did not change after
heterogeneity decreasing (MD: -1.18; 95% Cl: [-1.31,
-1.05], P < 0.00001, 1> = 0%) (Fig. 4F).

PCA Compression Frequency

Six studies with 429 patients (227 TLIP and 202 con-
trol) illustrated PCA compression frequency after lum-
bar spine surgery. There was significant heterogeneity
among the studies (1> = 98%). A random-effects model
was applied, there was a significant difference in PCA
compression frequency between groups (MD: -4.08;
95% Cl: [-5.28, -2.88], P < 0.00001, I> = 98%) (Fig. 5A).

PCA Consumption

Three studies with 187 patients (106 TLIP and 81
control) illustrated PCA consumption after lumbar
spine surgery. PCA solution contained sufentanil 100
Mg and tropisetron 10 mg diluted to 100 ml with 0.9%
normal saline. There was significant heterogeneity
among the studies (1> = 98%). A random-effects model
was applied; there was a significant difference in PCA
compressions between groups (MD: -14.30; 95% Cl:
[-20.68, -7.92], P < 0.0001, 1> = 98%) (Fig. 5B).

Nausea Rates
Eight studies with 548 patients (287 TLIP and 261
control) illustrated nausea rates after lumbar spine

surgery. A fixed-effects model was applied because no
significant heterogeneity was found among the studies
(1> = 0%). There was a significant difference in nausea
rates between groups (RR: 0.47; 95% Cl: [0.32, 0.68],
P =0.72, I? = 0%) (Fig. 6A). The funnel plot regarding
nausea rates was presented in Fig. 6B. The shape of the
funnel plot appeared to be symmetrical, suggesting
that there was a very low risk of publication bias.

None of the included RCT studies reported on com-
plications (such as wound infection, allergic reactions,
neurologic symptoms) due to the performance of TLIP
block.

Discussion

Spine surgery is commonly characterized by diffuse
and severe pain in the postoperative period (28). Effec-
tive postoperative management of pain can significant-
ly contribute to better surgical outcomes (29). Recently,
novel modalities of regional analgesic techniques such
as TLIP block are increasingly performed in patients un-
dergoing lumbar spine surgery aimed at reducing post-
operative pain and enhancing early recovery (11,12,30).
It offers advantages, including being less invasive and
having a better safety profile. However, some studies
have demonstrated that the TLIP block could not pro-
vide enough analgesic time for lumbar spine surgery.
Guo et al (23) found that the patients who received
TLIP block had markedly lower VAS scores during only
the first 18 h postoperatively; during the 19 postopera-
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Fig 3. Forest plot for the meta-analysis of postoperative VAS scores at rest. A: postoperative VAS scores at 1-2 h; B: postoperative
VAS scores at 12 h; C: postoperative VAS scores at 18 h; D: postoperative VAS scores at 24 h. [95% CI: 95% confidence
intervals, df: degrees of freedom, Random: random effects model, Fixed: fixed effects model, IV: inverse variance]

tive hours onward, there was no significant difference
in VAS scores between the groups. Li et al (24) revealed
that there were no statistically significant differences
in VAS scores at all measurement times as well as the
incidence of nausea between the groups. Therefore,
it is important to summarize the relevant clinical RCT
studies to indicate efficacy. The meta-analysis can en-

largen the sample size and strengthen statistical power
by pooling results of published studies, which can offer
stronger evidence.

Our meta-analysis is the first to address the post-
operative analgesic efficacy of TLIP block undergoing
lumbar spine surgery. Based on 9 RCT studies with 618
patients, the most important finding of this meta-anal-

E1092

www.painphysicianjournal.com



Efficacy of TLIP for Postoperative Analgesia in Lumbar Spine Surgery

Test for overall effect Z= 219 (P = 0.03)

5 148 35

s 148 35

UL O A RNEIT O] i L JLET I L o (M.l
Amimar 2018 (18) 5 1. . 35 18 ﬂi

Test for overall effect Z=17.64 (P = 0.00001)

-1 IJD [-'I EE EI 31]

A TLIP Control Mean Difference Mean Difference
can__ S0 Total Mea stal Weight IV, R Iv, 5% Cl
rm— (18) 3074 35 B 111 35 248% -300 F3.44,-2.56] -
Chen 2019 (21) 11 008 30 093 033 30 251%  0AT[0.05029
Guo 2018 (23 367 052 30 732 054 20 250% -36513.96-337 -
Shi 2018 (22) 37 048 37 63T 048 3T 251% -157F2.78,-2.38] -
Total (95% C1) 122 122 100.0% -226(-4.28,.023]  ———
Hsterogensity: Tau® = 4.25; ChP* = 862.83, df= 3 (F « 0.00001); F = 100% —t 1 1 1

-4 NI E-1 55 D#ﬁ]

Aunmar 2EI1 B {1 B}
Chen 2013 (21} 137 05 30 373 04 30 387% -236[259,-213 =
Ueshima 2019 (19) 24 1M 35 55 289 34 2T8% -3104.14,-2.08 —
Total (95% CI) 100 99 100.0% -2.11[-3.13,-1.10] e
Heterogeneity. Tau® = 0.68; Chi*= 15,93, df= 2 (P = 0.0003), = 87% ‘ii --2 A i ‘:
Tzt for overall effect Z= 4.08 (P = 0.0001) Favours [TUP] Favours [Control]
C TLIP Confrol Heannﬂumce Mean Difference
LI Maan S| otal _Mean pial | Cl IV, Ficed, 95% Cl
.lmmir zu1 E {1 B} 4 148 35 5 148 35 Hul imjmahre
Chen 2019 (21) 137 05 30 373 04 30 954% -236[2.59,-213 -
Weshirma 2019 (19) 24 111 5 55 2189 34 4.6% -310[4.14,-2.08)
Total (95% CI) (13 64 100.0% -2.39[-2.62,-2.17] L
Heterogensity: Chi*= 1,86, df=1 (P = 0.17); F= 46% + + 5 % 1
Test for overall effect 2= 20.97 (P = 0.00001) Favours [TUF] Favours [Control]
D TLIP Control Mean Difference Mean Difference
L el k g LE . !i h;l
Guo 2I‘.I1 E {23} 3 72 0. 33 2'.'! 5 21 0. 13 20 353% - 49 l-'| 73, 1 25 —
Shi 2019 (22) 361 037 3T 53 04 3T B4R -1.TOR1.EB 157 -
Total (95% CI) 57 57 100.0% -1.63[-177,-1.48] *
Heterogeneity Chi*= 194, di= 1 (F= 0.16); F= 48% -2 ‘il 0 1- i
Tostfor overall effect Z= 22.57 (P < 0.00001) Fanours [TLIF] Favours [Control)
E TLIP Comtrol Hmnl'rﬂm Mean Difference
5 5 Mg 5 S0 Random, 9

Chen 2018 (1) 173 086 30 42 036 30 2M.T%  -247[2.080,-2.14) T

Guo 2018 (23) 343 035 20 456 038 20 228% -1.13[1.36,-0.90) -

Shi 2019 (I3 34 034 37 462 041 3T 233%  -1.22[1.39.-1.0§) =

Ueshirma 2019 (19) 35 074 35 5 167 3 134% -1.50[2.43,-057] —_—

Total (95% C1) 157 156 100.0% -1.47 [-1.98, -0.95] e

Heterogenaity Tau®= 0.29; Ch®= S0.78, df= 4 (P < 0.00001); F= 92% 2 1 . 1 ]
Test for overall effect Z= 561 (F < 0.00001) B FML'“ [TUP] Favours [Control]
F TP Control Homnﬂl'mn Mean Difference

Study o7 Subdgroup S| otal _Mean il oial Wbl Flod, 9 IV, Ficedd, 95% C1

Amrmar 2018 (18) 5148 35 G 074 35 5T% - EIJH 55. -0.45]

Chan 2019 (21) 1.73 086 30 42 036 30 Mol astimable

Gun 2018 (23) 343 035 0 456 038 20 337% -1.13[1.36,-0.80] ===

Shi 2018 (22) 34 034 3IT 462 041 3T 586% -1.22[1.39,-1.0§) =

Ueshima 2019 {19) 35 074 35 5 267 34 20% -1.50[243,-0.57]

Total (95% CI) 127 126 100.0% -1.18[-1.31, .1.05) *

Helerogeneity Ch®*= 1.26, df= 3 (P= 0.74); F= 0% _:? ‘11 : 1 i

Favours [TLIF] Favours [Condrol]

Fig 4. Forest plot for the meta-analysis of postoperative VAS scores at movement. A: postoperative VAS scores at 1-2 h; B:
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Fig 5. A: Forest plot for the meta-analysis of PCA compression frequency; B: Forest plot for the meta-analysis of PCA
consumption. [95% CI: 95% confidence intervals, df: degrees of freedom, Random: random effects model, Fixed: fixed effects

ysis is that TLIP block can remarkably decrease postop-
erative pain outcomes after lumbar spine surgery. TLIP
block also reduces PCA compression frequency and
PCA consumption, PCA consumption, and nausea rates.
None of the included RCT studies reported on compli-
cations (such as wound infection, allergic reactions,
neurologic symptoms) because of the performance of
TLIP block. Collectively, our results indicate that TLIP
block may be a promising strategy to improve analgesic
outcomes after lumbar spine surgery.

To our knowledge, it has been demonstrated that
pain is significant at 4 h after lumbar spine surgery and
relieved after 72 h. And regional anesthesia can mark-
edly help patients reduce postoperative pain and other
discomfort (19,31). Tseng et al (32) demonstrated that
patients treated with TLIP block had reported postop-
erative analgesia lasting over 12 h. Li et al (33) found
that TLIP block could provide effective pain relief at rest
at 48 h for patients after multilevel lumbar spine sur-
gery. According to this meta-analysis, in common with
previous studies, the TLIP group presented a significant
reduction of VAS scores at all measurement times (1-2
h, 12 h, 18 h, 24 h postoperatively) compared to the
control group, no matter at rest or during movement (P
< 0.05), but there was a high degree of heterogeneity
among the studies. Because of the high heterogeneity
(I = 87%) in VAS scores at 12 h postoperatively dur-

ing movement, a sensitivity analysis was performed by
deleting the Ammar et al study. After that, the pool-
ing results of the remaining 2 RCTs showing I> = 46%,
and prominent differences still existed regarding VAS
scores between the TLIP group and the control group
(Fig. 4C). Through comparing the clinical characteristics
and demographic data among the 3 included studies,
we discovered the biggest difference was the complex-
ity of lumbar spine surgical procedures in patients.
In the Ammar et al study, patients received lumbar
discectomy, which indicated a simple surgical proce-
dure. However, the patients of the other studies were
received by a complicated procedure like lumbar spinal
fusion and laminoplasty. Meanwhile, the complexity
of lumbar spine surgery led to the durations of surgi-
cal operations being different. Hence, the complexity
of the lumbar spine surgical procedure was the most
critical factor of high heterogeneity. Secondly, the type
and concentration of PCA were completely different
among the included studies, which will also influence
VAS scores postoperatively. Totally, after removing high
heterogeneity, the results of this present meta-analysis
still indicated VAS scores at 12 h during movement for
patients in the TLIP group are lower than the control
group. In a word, the method of surgery displays im-
portant implications for VAS scores, and our studies’
amounts are not sufficient to perform the subgroup
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Fig 6. A: Forest plot for the meta-analysis of nausea rates; B: Funnel plot regarding nausea rates. [95% CI: 95% confidence
intervals, df: degrees of freedom, Random: random effects model, Fixed: fixed effects model, 1V: inverse variance]

analysis for it. Larger sample research studies with
larger patient populations are necessary and urgently
needed to demonstrate the effect of surgical methods
on VAS scores.

Similarly, because of the significant heterogeneity
(I = 92%) in VAS scores at 24 h postoperatively dur-
ing movement, a sensitivity analysis was performed by
deleting the Chen et al study. After that, the pooling

results of the remaining 4 RCTs showing I*> = 0%, and
notable differences still existed regarding VAS scores
between the TLIP group and the control group (Fig.
4F). Several possible explanations may account for this
finding. Firstly, local anesthetics had no uniform stan-
dards among 5 RCT studies. Dosing and safety were
not appraised in any of the included RCT studies. There
were significant differences in the safe doses of differ-
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ent local anesthetics, which might cause differences in
the duration of TLIP block and ultimately affect VAS
scores. For instance, the local anesthetic used in the
Chen et al study is ropivacaine, the concentration of
which was 0.375%, and the bilateral injection volume
was 30 mL. The concentrations of ropivacaine used in
the other 2 RCTs were 0.25% and 0.5%, respectively,
and the bilateral injection volume was 40 mL. And in
one RCT, the local anesthetics was levobupivacaine at
a concentration of 0.375%, and the bilateral injection
volume was 40 mL. And in one RCT, the local anesthet-
ics were bupivacaine at a concentration of 0.25% +
lidocaine at a concentration of 1% and the bilateral
injection volume was 40 mL. Meanwhile, different local
anesthetics have different half-lives, possibly leading to
different effects on VAS scores at different times. As a
result, there is a high degree of heterogeneity among
studies. Thus, choosing the optimum anesthetic type,
dose, and concentration, should be taken seriously and
is important in postoperative pain relief. Secondly, VAS
scores at movement 24 h postoperatively in patients
who received TLIP block in the Chen et al study were
markedly lower than the other four studies. VAS scores
were not the primary outcome in the Chen et al study,
which also led to a high degree of heterogeneity. Taken
together, it is suggested that we should focus more on
the primary outcomes in the design of clinical trials in
the future, which are regarded as an important step.
In terms of PCA compression frequency and con-
sumption, this meta-analysis showed that the TLIP
group present a critical reduction compared to the con-
trol group. The TLIP group displayed markedly lower
postoperative complications such as nausea than the
control group. Regarding these results, we speculated
the main reason was the advantage of the anatomical
structure. The placement of local anesthetic in the tho-
racolumbar interfascial plane between the paraspinal
muscles keeps it from being washed away. In a cadaver-
ic study in which TLIP block technique was performed,
the injected solution spread over the transverse process
and colored the dorsal rami between the first and
fourth lumbar nerves (34). Consequently, we believe
that TLIP block can enhance the duration and quality
of analgesia, which eventually can reduce postopera-
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