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Ultrasound-guided erector
spinae block versus mid-
transverse process to pleura
block for postoperative analgesia
in lumbar spinal surgery

Introduction

More than half of the patients experi-
encedmoderate toseverepainafterspinal
surgery and nociceptive, neuropathic,
and inflammatory sources are involved
in the pain mechanism [1]. Ineffective
pain management leads to several com-
plications including immobilization,
thromboembolism, persisting chronic
pain, increased opioid consumption,
and delayed hospital discharge [1, 2].
Multimodal analgesic (MMA) regimens
using several drugs and techniques are
considered to be necessary for postop-
erative pain relief. Regional anesthesia
techniques, mainly epidural analgesia
and more recently, paravertebral blocks
became crucial parts of a MMA regi-
men after the introduction of ultrasound
(US) in the regional anesthesia practice
[3]. Erector spinae plane (ESP) block
and mid-transverse to pleura (MTP)
block are the latest developments in
postoperative pain therapy.

The ESP block was first described in
2016 [4]. In this block, local anesthet-
ics (LAs) are injected into the plane be-
tween the erector spinae muscle (ESM)
and transverse process of the vertebra.
The LA spreads cranially and caudally
in the plane that enables a blockade of
both dorsal and ventral rami of spinal
nerves and sympathetic nerve fibers in
a multilevel direction along the vertebral
column [4]. TheMTP block was first de-

scribed as amodified paravertebral block
in 2017 [5]. The LAs are administered
between the transverse process and the
pleura. This results in a LA spread to the
dorsal and ventral rami in the paraver-
tebral space through the fenestrations in
the superior costotranverse ligament at
the level of injection, and frequently to
adjacent levels [5].

Both techniques were used for pain
relief aftermastectomy, thoracic, abdom-
inal, and spinal surgery and were found
effective due to their simplicity and lower
risks compared to epidural analgesia [3];
however, no study exists in the litera-
ture that compares these blocks in spinal
surgery.

The aim of this prospective and ran-
domized study was to compare the effect
of US-guided bilateral ESP block and
MTP block in MMA regimens on post-
operative pain relief in patients who
underwent elective lumbar decompres-
sion surgery under general anesthesia
(GA). Primary outcome measure was
mean pain scores. Secondary outcome
measures were consumption of opioid
rescue analgesic and the amount of
analgesic which was delivered by the
patient-controlled analgesia (PCA) in
the postoperative period.

Material andmethods

Study design

The trial was conducted in the operat-
ing theatres of the University of Health
Sciences, Gulhane Training and Re-
search Hospital between 17 October
2019 and 31 March 2020 after hospital
ethic committee approval (date 12 Oc-
tober 2019, protocol no.19/342). The
trial was registered with the Clinical
Trials.gov (NCT04193488). Written in-
formed consent was obtained from all
patients. The study was designed ac-
cording to the consolidated standards
of reporting trials (CONSORT) criteria
(. Fig. 1).

Inclusion criteria

This study included 120 patients with
American Society of Anesthesiologists
(ASA) physical status 1–3 , aged between
18 and 80 years, who were scheduled for
elective lumbar decompression surgery
for one or two vertebral levels under gen-
eral anesthesia.

Exclusion criteria

Exclusion criteria included patient re-
fusal, pregnancy, and history of allergy
to study drugs, neurological and cog-
nitive disorders, coagulopathy, chronic
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Fig. 18 Study flowdiagram. ESP erector spinae plane,MTPmid-transverse to pleura

pain disorders and infections at the in-
jection site.

Allocation and randomization

A sealed, opaque envelope containing al-
located randomizationwas opened in the
operating room after induction of GA.
The patients were allocated in a 1:1:1 ra-
tio to one of three groups: group erector
spinae plane (group ESP, n= 40), group
mid-transverse to pleura (group MTP,
n= 40), and group Control (group C,
n= 40).

Anesthesia procedure

All patients were given midazolam
(2–3mg) for sedation, ranitidine 50mg
for gastric protection, and ondansetron
4mg to prevent postoperative nausea
and vomiting after establishing an in-
travenous (IV) access at the ward. After
arriving in the operating room, the
patients were monitored with an electro-

cardiogram, pulse oximetry, and non-
invasive blood pressure.

General anesthesia

General anesthesia was induced us-
ing IV propofol (2mgkg–1), rocuronium
(0.6 mgkg–1), and fentanyl (1μgkg–1).
A cuffed and armored endotracheal
tube (no. 7–8.5) was placed to secure
the airway. The patients were placed
in the prone position. A total intra-
venous anesthesia technique based on
infusions of propofol (3μgkg–1h–1) and
remifentanil (2μgkg–1h–1) was used for
the maintenance. Nitroglycerin was ad-
ministered by an IV infusion to achieve
a controlled hypotension. Tranexamic
acid (10mgkg–1) was given IV to reduce
perioperative blood loss. All patients
received IV paracetamol (10mgkg–1)
and tenoxicam (10mg) for postoperative
pain relief.

Block procedure

The blocks were performed by the same
anesthesiologist who is experienced in
US-guided regional anesthesia. In the
group ESP, a high-frequency linear US
probe (HFL-50, 15–6MHz) was placed
vertically and approximately 3cm lateral
to the vertebra in the middle of the inci-
sion line. The transverse process and the
overlying erector spinae muscles (ESM)
were identified under a parasagittal scan-
ning. A 22G, 50mmblockneedle (Sono-
TAP, Pajunk, Geisingen, Germany) was
inserted at a 30–40° angle in the cranial
to caudal direction using an in-plane ap-
proach and advanced into the plane be-
tween the fascia of ESM and transverse
processundersterile conditions. Thecor-
rect needle position was confirmed after
a hydrodissection with 3ml of isotonic
saline, and then 20mL of 0.25% bupi-
vacaine was injected in the interfascial
plane between the rhomboideus major
muscle and ESM. The LA spread was vi-
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Abstract
Background. In recent years, promising results
were achieved with the use of ultrasound
(US)-guided interfascial plane blocks for
effective postoperative analgesia in several
surgeries. Erector spina plane (ESP) block and
mid-transverse to pleura plane (MTP) block
are the latest techniques in this area. The aim
of this prospective and randomized study
was to compare the postoperative analgesic
efficacy of bilateral ESP and MTP blocks in
patients undergoing lumbar spinal surgery
under general anesthesia (GA).
Methods. A total of 120 adult patients were
included in the study and randomized into
3 groups: group ESP (n= 40), group MTP
(n= 40) and group Control (n= 40). The
patients in the group ESP received a bilateral
block by injecting 20ml of 0.25% bupivacaine
at a vertebrae level in the mid-point of
the incision before GA. The same LA was

administrated bilaterally at the T12/L1 level in
the group MTP. Postoperatively, a multimodal
analgesic regimen including an intravenous
tramadol patient-controlled analgesia (PCA),
paracetamol and dexketoprofen was used in
all groups. Postoperative pain was assessed
using a visual analogue scale (VAS) during the
first 48postoperative hours. Pethidine was
used as a rescue analgesic when VAS score
was >3. Primary outcomemeasure was mean
pain scores. Secondary outcome measures
were consumption of rescue analgesic
and the amount of tramadol delivered by
PCA. A p< 0.05 was considered statistically
significant.
Results. Mean VAS scores were significantly
higher in the group Control than in the group
MTP and group ESP at all-time points during
48h (Control> MTP> ESP; p< 0.001). Mean
VAS scores were lower in group ESP than

group MTP in postoperative 12 h (p< 0.001).
Rescue analgesic consumption, number of
bolus demand on PCA, PCA bolus demand
dose, total PCA dose, and complications
related to opioid consumption were highest
in control group and lowest in ESP group
(Control> MTP> ESP; p< 0.001).
Conclusion. Both ESP and MTP blocks
provided effective pain relief after lumbar
spinal surgery but the ESP block was superior
to MTP block regarding postoperative
analgesia in the first 24h.

Keywords
Lumbar spinal surgery · Erector spinae
plane block · Mid-tranverse to pleura block ·
Postoperative analgesia · Visual Analogue
Scale

Ultraschallgeführter „Erector-spinae-plane“-Block gegenüber „Mid-transverse-to-pleura“-Block für
die postoperative Analgesie in der lumbalenWirbelsäulenchirurgie

Zusammenfassung
Hintergrund. In den letzten Jahren wurden
vielversprechende Ergebnisse mit den
Ultraschall(US)-geführten Faszienblockaden
für die effektive postoperative Analgesie in
mehreren Operationen erzielt. Der „Erector-
spinae-plane“(ESP)-Block und der „Mid-
transverse-to-pleura“(MTP)-Block sind die
neuesten Techniken in diesem Bereich. Das
Ziel dieser prospektiven und randomisierten
Studie war es, die postoperative analgetische
Wirksamkeit der bilateralen ESP- und MTP-
Blöcke in der lumbalenWirbelsäulenchirurgie
unter der Vollnarkose zu vergleichen.
Methoden. Insgesamt 120 erwachsene
Patientenwurden in 3 Gruppen randomisiert:
Gruppe ESP (n= 40), Gruppe MTP (n= 40),
und Kontrollgruppe (n= 40). Die Patienten in
den Gruppen erhielten vor der Vollnarkose
eine bilaterale Blockade durch Injektion von
20ml 0,25%iger Bupivacainlösung an der
Wirbelebene in der Mitte der Inzision. Das
gleiche LA wurde bilateral in die T12/L1-

Wirbelebene in der Gruppe MTP verabreicht.
Postoperativ wurde ein multimodales
analgetisches Regime, bestehend aus i.v.-
Tramadol-Gabe in Form der Patientenkon-
trollierte Analgesie (PKA), Paracetamol und
Dexketoprofen in allen Gruppen angewendet.
Die Schmerzintensitätwurde auf der visuellen
Analogskala (VAS) während der ersten
postoperativen 48h ermittelt. Pethidin wurde
als „Rescue“-Analgetikum verwendet, wenn
der VAS-Wert >3 war. Primärer Endpunkt
war der mittlere Schmerz-Score. Sekundäre
Endpunkte waren der Verbrauch des Rescue-
Analgetikumsund der PKA. Ein p< 0,05 wurde
als statistisch signifikant angesehen.
Ergebnisse. Die mittleren VAS-Werte waren in
der Kontrollgruppe signifikant höher als in den
Gruppen ESP und MTP zu allen Zeitpunkten
während der 48h (Kontrolle>MTP> ESP;
p< 0,001). Die VAS-Wertewaren in der Gruppe
ESP niedriger als in der Gruppe MTP in den
postoperativen12h (p< 0,001). Der Verbrauch

von Rescue-Analgetikum, die Anzahl des
Bolusbedarfs bei PCA, die PCA-Bolusbe-
darfsdosis, die Gesamt-PCA-Dosis und die
Komplikationen im Zusammenhangmit dem
Opioidkonsum waren in der Kontrollgruppe
am höchsten und in der ESP-Gruppe am
niedrigsten (Kontrolle>MTP> ESP; p< 0,001).
Schlussfolgerung. Es wird der Schluss
gezogen, dass beide ESP- und MTP-Blöcke
nach der lumbalen Wirbelsäulenchirurgie
eine wirksame Schmerzlinderung zeigten.
Die Verwendung des ESP-Blocks war für
die Schmerzlinderung in den ersten 24h
wirksamer als der MTP-Block.

Schlüsselwörter
Wirbelsäulenchirurgie · Erector-spinae-
plane-Block · Mid-transverse-to-pleura-
Block · Postoperative Analgesie · Visuellen
Analogskala
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Table 1 Comparison of the demographic data between study groups

Group ESP (n= 40) GroupMTP (n= 40) Group Control (n= 40) p

Gender Female 24 (60%) 25 (62.5%) 23 (57.5%) 0.595

Male 16 (40%) 15 (37.5%) 17 (42.5%)

Age (years) 58.0± 5.2 58.8± 4.7 57.8± 5.2 0.398

Body mass index (kgm–2) 25.6± 3.1 25.5± 5.2 25.5± 2.2 0.437

ASA
status

1 5 (12.5%) 3 (7.5%) 3 (7.5%) 0.112

2 28 (70.0%) 31 (77.5%) 30 (75.0%)

3 7 (17.5%) 6 (15%) 7 (17.5%)

Surgical
level

1 19 (47.5%) 20 (50%) 18 (45%) 0.562

2 21 (52.5%) 20 (50%) 22 (55%)

The level of the
surgery

L1-L2 2 (5%) 4 (10%) 3 (7.5%) 0.738

L2-L3 6 (15%) 9 (22.5%) 6 (15%)

L3-L4, L4-L5 21 (52.5%) 20 (50%) 22 (55%)

L4-L5 11 (27.5%) 7 (17.5%) 9 (22.5%)

The level of the
blocks

T12-L1 1 (2.5%) 40 (100%) 0 <0.001

L1-L2 1 (2.5%) 0 0

L2-L3 6 (15%) 0 0

L3-L4 21 (52.5%) 0 0

L4-L5 11 (27.5%) 0 0

Duration of the surgery (min) 124.3± 8.9 130.6± 5.5 128.3± 7.8 0.344

ESP erector spinae plane, MTP mid-transverse to pleura, ASA American Society of Anesthesiologists. Values are presented as mean± standard deviation,
numbers and/or proportion (n, %). p< 0.05 was considered as statistically significant

Table 2 Comparison visual analogue scale scores between study groups

Group ESP
(n= 40)

MTP
(n= 40)

Control
(n=40)

F p Partial η2 Pairwise
comparison

Postoperative VAS
scores (h)

0. h (PACU) 1.9± 0.6 2.9± 0.7 4.9± 0.8 25.21 <0.001 0.442 ESP<MTP< C

2. h 1.6± 0.5 2.8± 0.8 4.1± 1.7 28.26 <0.001 0.503 ESP<MTP< C

4. h 1.4± 0.7 2.7± 0.5 3.9± 1.5 99.30 <0.001 0.664 ESP<MTP< C

6. h 1.4± 0.8 2.5± 1.1 3.6± 1.3 38.00 <0.001 0.840 ESP<MTP< C

8. h 1.8± 0.7 2.5± 0.7 3.7± 1.0 56.25 <0.001 0.993 ESP<MTP< C

12. h 1.9± 0.5 2.4± 0.9 3.5± 0.9 402.12 <0.001 0.707 ESP<MTP< C

18. h 2.3± 0.2 2.4± 0.7 3.3± 0.9 100.08 <0.001 0.651 ESP=MTP< C

24. h 2.2± 0.1 2.3± 0.6 2.9± 0.8 120.99 <0.001 0.737 ESP=MTP< C

48. h 1.9± 0.9 2.0± 0.4 2.0± 0.1 220.14 >0.05 0.900 ESP=MTP= C

ESP erector spinae plane, MTP mid-point transverse to pleura, VAS visual analogue scale, PACU postanesthesia care unit. Values are presented as
mean± standard deviation. p< 0.05 was considered as statistically significant

sualized in a fascial longitudinal pattern
deep to the ESM. The same procedure
was performed on the contralateral side.

All blocks were performed at the T12-
L1 level in the group MTP, which was
the lowest insertion point for the MTP
blocks. The US probe was placed in the
same position as in the ESP block. The
block needle was inserted at a 30–40°
angle in the caudal to cranial direction
using an in-plane approach and targeting
the paravertebral space under sterile con-
ditions. The needle was advanced to the

mid-point between the transverse pro-
cess and the pleura. The correct needle
position was confirmed after a hydrodis-
sectionwith 3ml of isotonic saline. Then,
20mLof 0.25%bupivacainewas injected.
Downwarddisplacementof thepleura in-
dicated a successful block. Same proce-
dure was performed on the contralateral
side. The patients in the group Control
did not receive a block. Anesthesia was
discontinued after the surgery and the
patients were extubated after return of
spontaneous respiration.

Follow-up period

All patients were followed for 1h in the
postanesthesia care unit (PACU) and
then discharged to the ward. Patients
received following treatments in the
multimodal analgesic regimen in the
postoperative period: a) paracetamol
1000mg IV with 8-h intervals, b) dexke-
toprofen 50mg IV with 24-h intervals,
and c) IV tramadol patient-controlled
analgesia (IV-PCA; 4mgh–1 infusion,
bolus dose on demand: 5mg, lockout
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time: 30min, 4-h limit: 60mg). Postop-
erative pain was evaluated using a visual
analogue scale (VAS 0: no pain, 10cm:
worst pain ever) with 15min intervals
in PACU (0h.), then at postoperative 2.,
4., 6., 8., 12., 18., 24., and 48. hours at
the ward by a research assistant who was
blinded to the study groups. Pethidine
0.5 mgkg–1 was IV given as a rescue anal-
gesic when the VAS score was >3. The
amount of rescue analgesic (pethidine)
and tramadol consumption by PCAwere
recorded between postoperative 0.–12.,
12.–24., and 24.–48. hours. Patients with
normal vital parameters were discharged
from hospital after 48h when the VAS
score was <3. Patient’s satisfaction level
was assessed by VAS ranging from not

satisfied (score 0) to fully satisfied (score
10) with the treatment outcomes at
discharge.

The following criteria were recorded
and compared between groups: de-
mographic data, mean operative times
(min), VAS scores, time to first rescue
analgesic (h), rescue analgesic consump-
tion (mg), number of PCA bolus on
demand, bolus dose on demand (mg),
and total PCA consumption (mg), pa-
tient’s satisfaction score (0–10), and
complications. Complications were de-
fined as complications related to the
block and the surgery (nerve damage,
LA toxicity, pneumothorax, bleeding,
infection, and thromboembolism), and
related to the GA and systemic anal-

gesics (respiratory depression, nausea
and vomiting, hemodynamic instability,
itching, constipation, and dizziness).

Statistical analysis

Statistical analysis was performed using
IBM SPSS Statistics version 21 (IBM
SPSS Inc., Chicago, IL, USA). The sam-
ple size was calculated using a power
analysis to detect a minimum clinically
important difference of 20% in the VAS
scores between 3 groups. A preliminary
study involving 30 patients (10 patients
in each group) indicated that a mini-
mum of 102 cases would be needed to
achieve 80% power with an alpha error
of 0.05; equivalent to an effect size of
0.8. Estimating that 10% of patients may
drop out of the study due to different
reasons, the sample size was increased
to 120 patients (40 patients in each
group). Descriptive statistics were used
asmean, standard deviation, andmedian
for continuous data, and frequency and
percentage for categorical data. Contin-
uous data were assessed for normality
using the Kolmogorov-Smirnov test. The
χ2-test was used to compare categorical
data. The interaction effect between
treatment groups, and VAS scores, PCA
use, and rescue analgesic consumption
were assessed with factorial repeated
measures ANOVA. Pairwise differences
at different time points were estimated
from the model including Bonferroni
adjustment for multiple comparisons
between groups. Partial η2 statistic was
used to interpret the effect sizes for clin-
ical significance for ANOVA. The sug-
gested norms for the partial eta squared
are: small= 0.01, medium= 0.06, and
large= 0.14. A p< 0.05 was considered
as statistically significant.

Results

The study included 120 patients of which
68.3% were female and 31.7% were male.
Mean age was 58.2± 3.3 years. There was
no significant difference between groups
in terms of demographic data, duration
andvertebral levelofthesurgery(p> 0.05;
. Table 1).
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Table 3 Comparing postoperative analgesia, complications, and patient satisfaction scores betweengroups

ESP
(n= 40)

TMP
(n= 40)

Control
(n= 40)

F p Partial η2 Pairwise compari-
son

Time to first rescue analgesic (h) 14.2± 1.6 0.8± 0.4 0.3± 0.1 26.95 <0.001 0.435 ESP>MTP> C

Rescue analgesia (yes/no) 7/33 22/18 34/6 29.13 <0.001 0.447 ESP<MTP< C

Rescue analgesic
consumption
(mg)

0.–12. h 0.0± 0.0 10.5± 4.5 18.6± 6.3 106.27 <0.001 0.751 ESP<MTP< C

12.–24. h 5.2± 1.8 12.8± 2.6 20.3± 5.4 36.00 <0.001 0.500 ESP<MTP< C

24.–48. h 4.8± 0.9 5.1± 0.7 5.2± 0.8 46.69 0.211 0.672 ESP<MTP= C

PCA bolus
on demand
(n)

0.–12. h 2.2± 0.3 7.2± 2.2 16.4± 4.3 564.23 <0.001 0.942 ESP<MTP< C

12.–24. h 6.4± 1.1 6.8± 1.9 12.8± 2.6 100.08 <0.001 0.719 ESP<MTP= C

24.–48. h 5.3± 1.6 5.5± 0.8 5.4± 1.3 86.12 0.608 0.703 ESP=MTP= C

Bolus PCA dose
on demand (mg)

0.–12. h 10.8± 1.9 36.8± 4.1 81.6± 9.5 111.99 <0.001 0.754 ESP<MTP< C

12.–24. h 32.4± 4.6 35.1± 2.3 65.1± 10.1 65.07 <0.001 0.637 ESP=MTP< C

24.–48. h 28.3± 4.2 29.0± 3.1 28.8± 3.9 220.13 0.433 0.844 ESP=MTP= C

Total PCA dose
(mg)

0.–12. h 48.0± 1.0 84.9± 4.0 130.8± 9.9 506.94 <0.001 0.916 ESP<MTP< C

12.–24. h 81.2± 4.4 83.6± 5.1 114.9± 6.5 72.59 <0.001 0.670 ESP=MTP< C

24.–48. h 124.9± 5.8 125.2± 8.3 125.0± 7.2 136.13 0.566 0.767 ESP=MTP= C

Complications PONV 1 (2.5%) 4 (10%) 7 (17.5%) 80.95 0.027 0.652 ESP<MTP< C

Itching 1 (2.5%) 3 (7.5%) 6 (15%) 190.65 0.034 0.821 ESP<MTP< C

Satisfaction score (0–10) 8.2± 1.4 7.1± 0.9 5.6± 0.4 323.99 0.013 0.880 ESP>MTP> C

ESP erector spinae plane, MTPmid-transverse to pleura, PCA patient-controlled analgesia, PONV Postoperative nausea and vomiting. Values are presented
as mean± standard deviation, numbers and/or proportion (n, %). p< 0.05 was considered as statistically significant

Primary outcome measure. The mean
VAS scores were significantly lower in
the group MTP and group ESP than in
the group Control at all time points dur-
ing postoperative 48. hours (group ESP
< group MTP < group Control; p< 0.05,
. Table 2; . Fig. 2). The VAS scores re-
mained lower than 3 in the groups MTP
and ESP throughout the study period
but were between 3.3 and 4.9 in the
group Control in the first postopera-
tive 24h. A pairwise comparison be-
tweenMTPandESP groups revealed that
mean VAS scores were lower in group
ESP than group MTP at postoperative
0., 2., 4., 6., 8., and 12 h. (p< 0.05;
. Table 2;. Fig. 2). The results of the par-
tial-η2 statistic were higher than 0.14at
all time points, which represented a clin-
ical significance with a large effect size
according to the ANOVA test.

Secondary outcome measures. Time
to first rescue analgesic were lower in
the group Control compared to ESP
and MTP groups (Control< MTP<ESP;
p< 0.05, . Table 3; . Fig. 3). All patients
in the groupControl and 8 patients in the
group MTP were given rescue analgesic
in the postoperative first hour during the
PACU care. Rescue analgesic was not

required in the first postoperative 12h in
the group ESP. The number of patients
who required rescue analgesic and total
consumption was higher in the group
Control compared to the groups ESP and
MTP during the first postoperative day
(p< 0.001, . Table 3). A pairwise com-
parison between MTP and ESP groups
showed that time to first rescue analgesic
was higher, the number of the patients
who were given rescue analgesic and the
consumption of the rescue analgesic was
significantly lower with a large effect size
in the group ESP than the group MTP
in the first postoperative 24h (p< 0.001;
partial-η2 >0.14, . Table 3). Number
of bolus demand, bolus PCA doses and
total PCA doses were also higher in the
group Control compared to the groups
ESP and MTP in the postoperative 24h
(p< 0.001, . Table 3; . Fig. 3). A pair-
wise comparison between MTP and ESP
groups showed that number of bolus
demands, bolus PCA doses and total
PCA doses were significantly lower with
a large effect size in the group ESP than
the group MTP in the postoperative first
postoperative 12h (p< 0.001, partial-η2

>0.14, . Table 3; . Fig. 3). There were
no signs and symptoms related to lo-
cal anesthetic toxicity observed. More

patients in the group Control suffered
from postoperative nausea and vomit-
ing and itching compared to the other
groups (p= 0.027, . Table 3). Mean pa-
tient satisfaction scores were highest
in the group ESP and lowest in the
group Control (ESP>MTP>Control;
p= 0.013, . Table 3).

Discussion

To our knowledge, this is the first
prospective and randomized clinical
study which compared ESP and MTP
blocks regarding postoperative analgesia
in lumbar surgery. The results of the
study showed that both ESP and MTP
blocks provided superior pain relief than
the group Control in the postoperative
first 24h. This was compatible with pre-
vious reports that revealed lower pain
scores (NRS = Numerical Rating Scale,
between 0–4, mainly <3) and opioid
consumption with the use of interfas-
cial plane blocks compared to control
groups [6]. Main advantages of both
blocks were procedural simplicity and
safety. Sonoanatomy was easily deter-
mined and the injection point was not
close to the spinal cord and the pleura
that reduced risks for pneumothorax
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and sympathetic blockade compared to
the epidural techniques. If necessary,
a catheter can also be inserted to prolong
postoperative analgesia [7–9].

When reviewing the results, VAS
scores were found to be significantly
lower in the group ESP than the group
MTP at every time point during the
postoperative first 12h which remained
lower than 2 in the group ESP but were
between 2.4 and 2.9 in the group MTP
(p< 0.001). The VAS scores were similar
after 12. hours between groups ESP and
MTP, which might be attributable to the
duration of action in single-shot periph-
eral nerve blocks using long-acting local
anesthetics, such as bupivacaine. Since
the same amount of LA was used for the
blocks in both groups, it can be stated
that ESP block provided more effective
postoperative analgesia compared to the
MTP block. Postoperative VAS scores
in both groups indicated that ESP and
MTP blocks provided an effective pain
relief compared to the group Control,
which resulted in postoperative pain
scores lower than 3. The difference in
VAS scores in favor of the ESP block
relative to the MTP block was supported
with the lower use of rescue analgesic
and PCA in the group ESP. The patients
in the group ESP did not require a rescue
analgesic in the immediate postoperative
period during the PACU care and also
the time to first rescue analgesic was
significantly longer in the group ESP
than the group MTP (14.2h vs. 0.8h;
p< 0.001). The number of patients who
required rescue analgesic, rescue anal-
gesic consumption, the number of PCA
bolus demand and total PCA bolus dose
were significantly lower in the group ESP
than the groupMTP in the postoperative
first 12h (p< 0.001). The lower amounts
of pethidine and tramadol consumption
resulted in the lower incidence of postop-
erative nausea and vomiting and itching
in the group ESP compared to the group
MTP that are the main complications
related to the opioid use (p= 0.027 and
p= 0.034, respectively). Also, the satis-
faction score was higher in the group
ESP than the group MTP which may
indicate better postoperative pain relief
and lower incidence of complications

with the use of ESP block (8.2± 1.4 vs.
7.1± 0.9; p< 0.013, respectively).

There is a continuing debate about
the exact mechanism of the blocks. It re-
mains unclear whether the blocks exert
the effects via the spread of LA to in-
tercostal nerves or to nerve roots in the
paravertebral space [10, 11]. It is also
unclear whether the LA spread depends
on its volume because the spread pattern
does not necessarily correlate with the
extent of somatic blockade [11].

Erector spinae complex includes
a group of muscles and tendons which
is located in the lumbar, thoracic and
cervical regions. Thence, this plane
covers multiple dermatomes and allows
wide cranial-caudal spread of LA [12].
A cadaveric study has confirmed that
the dye spreads cranially and caudally
from C5-T2 to L2-L3 dermatome levels
and reached both the ventral and dorsal
rami after injecting 20mL of contrast
agent at T7 level [4]. Tulgar et al. re-
viewed dermatomal distribution of the
sensory block in ESP blocks [6]. When
analyzing the data, dermatomal sensory
distribution was between 5–10 levels
(mean 7.3) with 20ml of LA (the same
amount as in the current study), which
was administered at upper thoracic lev-
els higher than T7. We found 8 reports
(6 case reports and2 randomized studies)
in the literature that have investigated
postoperative analgesia after lumbar or
sacral surgery in adult patients using
bilateral ESP blocks. The blocks were
performed at lower thoracic (T10 and
T12), lumber (L2–L4) or sacral levels [7,
8, 13–18]. Dermatomal sensorydistribu-
tions were between 4–10 levels (median
5.6). Although dermatomal distribution
of the sensory block was not recorded
after the surgery in the current study,
whichwas amajor limitation, the lumbar
surgeries were performed in a level be-
tween 4–6 dermatomes. A recent study
revealed that a significant spread was
observed between transverse process of
T12-L5 and erector spinae muscle, and
between the multifidus muscle and ilio-
costal muscle at the L2–4 levels after an
injection of a 40ml mixture containing
contrast agent and LA at the L4 level
[19].

In MTP blocks, it was advocated that
LA is deposited superficial to the su-
perior costotransverse ligament (SCTL)
which results in a variable LA spread
in the paravertebral space and erector
spinae plane [20, 25]. There are only
8 case reports with 13 patients of MTP
blocks in the literature and none were
performed in the lumbar spine surgery.
Single-level or multi-level (3 levels)MTP
blocks were performed at thoracic lev-
els between T2–T7 using 10–27ml of LA
[3, 5, 9, 21–25]. Dermatomal distribu-
tion differed between 2–7 levels (mean
5.3).

According to thesedata, itwasdifficult
tomake a reliable statement about which
block is superior to the other for post-
operative pain relief after lumbar spinal
surgery. A possible explanation for the
difference between ESP and MTP blocks
in this study could be due to a better LA
spread of the ESP block tomultiple levels.
We suppose that the LA provided anal-
gesia in MTP blocks by spreading cran-
iocaudally from the lateral part of SCTL
to the paravertebral region. It might lead
to more LA spread to the anteroposte-
rior plane than to the craniocaudal plane,
which resulted in a decrease of LA spread
to higher dermatome levels. It may be
necessary to increase the amountofLA in
MTPblocks according to the dermatome
area to be affected.

Another advantage in favor of the ESP
blocks could be that the ESP blocks can
be performed at every level of the lum-
bar spine. In contrast, the lowest in-
sertion point of the MTP block was at
T12/L1 level. The studies of the MTP
block showed that the sensorial distribu-
tion was between 1–5 levels under the
injection level that could limit the anal-
gesic effect of the block for surgery at
lower lumbar vertebrae [3, 5, 9, 21–25].

There are several limitations of the
study. Firstly, the block distribution was
not recorded after the surgery, which
couldprovidevaluable informationabout
LA spread. The second limitationwas the
VAS scores of the patients were recorded
only when the patients were at rest. Un-
fortunately, thereweredifferentdecisions
of the neurosurgeons on the time of the
patient’s mobilization after the surgery.
Therefore, we decided to record VAS
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measurements at the same time points
after surgery and to exclude VAS score
recordings under the movement.

Conclusion

As a result, ESP and MTP blocks are
simple, safe and effective in the manage-
ment of postoperative analgesia as a part
of multimodal analgesic regimen. Hope-
fully, there are also promising results that
revealed surgical anesthesiawas achieved
with both blocks [19, 22–27]. It is con-
cluded that ESP blocks provided supe-
rior postoperative pain relief than MTP
blocks in patients undergoing lumbar de-
compression surgery. Further prospec-
tive and randomized studies are required.
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