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Abstract

Background: Total abdominal hysterectomy (TAH) is commonly associated with significant postoperative pain. Multimodal
analgesia incorporating regional blocks is now the standard of care. Among these, the lumbar erector spinae plane (ESP) block
and anterior quadratus lumborum (AQL) block are frequently used.

Objectives: To compare the efficacy of anterior quadratus lumborum (AQL) block and lumbar erector spinae plane (ESP) block
in providing postoperative analgesia for patients undergoing TAH.

Methods: This prospective, randomized, double-blind interventional study included 44 patients undergoing TAH. Participants
were randomly assigned to receive either a bilateral AQL block (Group A) or a bilateral lumbar ESP block (Group B) before
surgery, under ultrasound guidance. All patients underwent general anesthesia. Pain was assessed postoperatively at reqular
intervals over 24 hours using the Visual Analogue Scale (VAS). Additional analgesic requirements and any complications were
documented.

Results: Group A (AQL block) had a significantly longer mean duration of analgesia (8.5 + 0.96 hours) compared to Group B
(ESP block, 7.5 +1.09 hours; p = 0.00411). Total analgesic consumption in the first 24 hours was also lower in Group A (mean
2.36 +0.49) versus Group B (3.23 + 0.68; p < 0.00001). No block-related complications were noted.

Conclusion: The AQL block provided statistically superior postoperative analgesia compared to the lumbar ESP block in pa-
tients undergoing TAH. However, the clinical difference in analgesic duration was marginal. Either block may be employed
based on clinician expertise and institutional protocol.
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Introduction: Background and objectives

Lower abdominal surgeries have different pain generators
compared to upper abdominal surgeries and should be
treated accordingly, rather than using conventional meth-
ods. Among most prevalent key surgical procedures that
is linked to severe postoperative pain is total abdominal
hysterectomy (TAH). Multimodal analgesia is standard of
care for managing perioperative pain, combining various
nerve blocks with systemic drugs to minimize opioid con-
sumption [1,2]. With differing degrees of effectiveness,
fascial plane blocks have been utilised, notably Erector
Spinae Plane (ESP), Quadratus Lumborum (QL), Trans-
versus Abdominis Plane (TAP) blocks [3]. ESP block is a
novel regional analgesic methodology showing efficacy in
managing pain for various thoracic and abdominal proce-
dures [4,5,6]. In this method, “local anesthetic is injected
beneath the erector spinae muscle group, aiming to affect
dorsal and ventral branches of spinal nerves and sympa-
thetic chain near vertebral column. For thoracic and upper
abdominal procedures”, this method relieves both somat-
ic and visceral pain. However, in cases of lower abdominal
surgery, it should be given at lumbar level for better spread
of drug to lumbar nerves too. The QL block is another re-
gional analgesic technique widely used for management of
postoperative pain in pelvic and abdominal surgeries. QL
block can be given at various sites named anterior , later-
al and posterior according to drug deposition concerning
quadratus Lumborum muscle In anterior QL block, “local
anaesthetic is deposited between the quadratus lumbo-
rum and psoas major muscles, allowing the drug to spread
along the fascial plane to the spinal nerves and sympathet-
ic chain, thereby providing effective somatic and visceral”
pain relief [7,8]. Various investigations have evaluated effi-
cacy of these blocks in hysterectomy patients.

Hamed MA et al. assessed the effectiveness of bilater-
al ESP blocks in TAH patients and reported reduced fen-
tanyl consumption in the first 24 hours postoperatively
[ 9].Similarly, Kamel AA et al. compared ESP and TAP
blocks for postoperative analgesia in TAH patients, find-
ing that ESP blocks provided superior pain relief [ 10,11].

Jiang W et al. ESP and QL blocks were evaluated for
the treatment of postoperative pain and opioid use in
individuals who had laparoscopic hysterectomy. At 12
hours after surgery, their results showed that QL block
group consumed considerably less sufentanil overall
than control group. Additionally, QL group had consid-
erably lower pain levels than control group at 4 and 6 hrs
after surgery, and by 12 hrs, QL block was more effective
than ESP and control groups [11].
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Baran O et al. conducted a comparative study eval-
uating anterior QL blocks and ESP in patients having
a complete laparoscopic hysterectomy. Both groups
demonstrated reduced tramadol consumption in com-
parison to control group, although ESP and QL groups
weren't significantly different [12]. In a subsequent study
in 2024, Baran O et al compared ESP and QL blocks for
postoperative pain relief and opioid consumption in TAH
patients, concluding that both techniques were equally
effective[13]. For reducing postoperative pain and lower
overall opioid consumption in patients receiving TAH
under general anaesthesia, current research compares
and assesses the effectiveness of anterior QL blocks and
lumbar ESP. We hypothesized that anterior QL block and
the lumbar ESP block would have comparable efficacy in
controlling postoperative pain in TAH patients.

Materials and Methods: Methodology

The institutional ethics and research committee ap-
proved the conduct of this prospective, double-blind,
comparative interventional investigation. Observing
the ethical principles of the Declaration of Helsinki for
human subjects' medical research, research has been
carried out. Research has been carried out between July
2022 and August 2024. Patients scheduled for elective
total abdominal hysterectomy (TAH) between ages of 30
and 60 were recruited. Patients who declined participa-
tion, had a history of allergies, major cardiac diseases,
local site infections, or coagulopathy were excluded from
study. Applying Cochran's method, the sample size was
determined depending on 2.6 % prevalence of hysterec-
tomy procedures, having 80% power, 95% confidence
level. 40 was the very minimum sample size needed. 44
patients were enrolled and divided into two groups of 22
each employing a computer-generated random number
approach, taking into consideration a 10 % dropout rate.
Individual who was not participating in research used
an opaque envelope technique to hide allocation. A re-
search was undertaken following the consolidated stan-
dards of reporting Trials (CONSORT) (Fig. 1).

Group A: Bilateral anterior quadratus lumborum
(AQL) block group (n=22).

Group B: Bilateral lumbar erector spinae plane (ESP)
block group (n=22).

All patients underwent preoperative anaesthesia
fitness assessments, and informed consent have been
obtained. Process, visual analogue scale(VAS), and nu-
merical rating pain scale(NRS) were explained to them.
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Figure 1. Consort Flow Diagram depicting patient enrollment, randomization, and follow-up

Standardized preoperative protocols for nil-by-mouth
(NBM) guidelines and intraoperative monitoring were
followed. On the day of surgery, after making safe intra-
venous (IV) access and attaching standard multiparam-
eter monitors, sedation with fentanyl (2pg/kg IV) and
midazolam (0.04mg/kg IV) was administered. Oxygen
(4L/min) was delivered via nasal prongs. Under aseptic
precautions, an ultrasound-guided block have been ad-
ministered in lateral position based on assigned group.
Procedure was carried out by the same person experi-
enced in regional anaesthesia.

Group A: Bilateral AQL block at the L2-L3 level using
20mL of 0.25 % bupivacaine + 100 ug adrenaline on each
side (Fig. 2). Curvilinear probe and 10 cm 22g stimuplex
needle was used. Shamrock sign on monitor was ob-
tained and the needle was introduced in plane from pos-
terior side. Drug was placed between psoas major and
quadratus lumborum [14] (Fig. 3).

Group B: Bilateral ESP block at Lz level utilizing 20mL
0.25 % bupivacaine + 100 pug adrenaline on each side (Fig 4).
Curvilinear probe and 10 cm 22g stimuplex needle was used.
During L1 vertebra transverse process, drug was placed in
fascial plane closer to erector spinae muscle (Fig. 5).

Patients in both groups subsequently received gen-
eral anaesthesia with endotracheal intubation and con-
trolled mechanical ventilation as per institutional proto-

col. Propofol was used as IV induction agent, vecuroni-
um as muscle relaxant, and sevoflurane iIMAC for main-
tenance. Intraoperatively all patients received tramadol
(100 mg IV) towards surgery end. After procedure, pa-
tients have been extubated following the administration
of reversal agents and transferred to the recovery unit.

Observations and Results

Postoperative pain was determined at o, 4, 8, 12, 20, and
24 hours employing numerical rating pain scale. Pain as-
sessments were performed by an on-duty nurse who was
not involved in research and was trained in using the
numerical rating scale and VAS score. Patients reporting
pain with a VAS score >4, were administered analgesics
in the following order, as required: IV paracetamol (1 g),
tramadol (100 mg in 100mL NS as IV drip), intramuscu-
lar diclofenac sodium (75 mg). Pain scores and analgesic
administration were recorded. Patients were monitored
for 24 hours for pain, total analgesic requirement in 24
hrs, and any procedural complications. No complica-
tions, such as injection site pain, redness, swelling, in-
duration, or neurological deficits, were observed.

Statistical Analysis

Data were compiled into a master chart using Microsoft
Excel 2007 and analysed utilizing SPSS “software
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Figure 2. Ultrasound image of anterior quadratus lumborum block (QLB). Triangles
indicate needle path. Abbreviations: ES — erector spinae muscle, LA —local
anesthetic, PM — psoas major muscle, QL — quadratus lumborum muscle,

TP — transverse process, VB — vertebral body

Figure 3. USG-guided anterior QL block showing patient
positioning, probe placement, and ergonomics
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Figure 4. Ultrasound image of lumbar ESP block at L1 level showing L1 and T12

transverse processes

(version 23.0). The unpaired t-test has been employed to
investigate quantitative data, while chi-square tests and
Fisher's exact test were incorporated to assess qualitative
variables. Statistical significance was identified at p<
0.05 and strong significance at” p <0.001.

Results

The “demographic profiles of both groups have been
discovered to be similar at baseline. Mean age in Group
A was 46.9+8.9yrs, while Group B had a mean age of
45.81+9.11yrs. Other variables like body weight, ASA
classification, and duration of surgery were also compa-
rable across two” groups (Table 1).
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Figure 5. USG-guided ESP block demonstrating patient
positioning and ergonomics

Postoperatively, “pain scores at 0,4,8 & 12 hrs have
been significantly lower in Group A in comparison with
Group B. Although pain scores remained lower in Group
A in comparison to group B. At” 20 & 24 hrs, difference
was less pronounced (Table 2).

Group A had analgesia for mean of 8.5+0.96 hrs, con-
siderably longer than Group B's (7.59+1.09 hours), hav-
ing p-value 0.00411 (Table 3).

Total 24-hour analgesic consumption significantly
less in Group A (mean: 2.36 + 0.49) compared to Group B
(mean: 3.23 + 0.68), having p<0.00001 (Table 4).
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Table 1. Demographic Variables of Study Groups

Demographic Variable Group A (AQL Block) Group B (ESP Block) p-value
Age (yrs) 46.9+8.9 45.8+9.11 0.3451
Weight (kg) 62.1+8.9 59.2+9.2 0.278
BMI (kg/m?) 24.8+2.5 25.1+2.3 0.68
ASAI/II 13 (59%) / 9 (41%) 12 (55%) / 10 (45 %) 1.0
Duration of Surgery (min) 116.4 +22.3 119.1+22.6 0.344
Duration of Block Procedure (min) 16 + 4.8 18.6 + 6.2 0.128
Values are presented as mean + SD or number of patients (%). *Independent t-test; **Fisher’s exact test.
Table 2. Comparison of VAS Scores at Various Time Intervals
Time Interval Group A (Mean + SD) Group B (Mean + SD) p-value
o Hours 0.91+0.68 2.31+0.65 <0.00001
4 Hours 1.18 £ 0.73 2.41+0.67 < 0.00001
8 Hours 1.22+0.75 2.45+0.91 <0.0001
12 Hours 1.36 +0.65 2.18 +0.66 < 0.0001
20 Hours 1.45+0.80 2.09+0.81 0.0061
24 Hours 1.5+0.86 2.55+0.85 0.00011

Values are presented as Mean + SD. P-values indicate statistical significance.

Discussion

In this research, “the effectiveness of Anterior Quadra-
tus Lumborum (AQL) block and Lumbar Erector Spinae
Plane (ESP) block for postoperative analgesia in patients
having total abdominal hysterectomy (TAH) under gen-
eral anaesthesia was compared. A multimodal approach
to postoperative pain treatment was highlighted in the”
2006 publication of the Procedural Specific Postopera-
tive Pain treatment (PROSPECT) guidelines for abdomi-
nal and vaginal hysterectomy [15].

Quadratus Lumborum block is a regional analgesia
technique discovered by Blanco (2007), broadly utilized
for postoperative pain relief in abdominal and pelvic
surgeries, it has added advantage by covering viscer-
al pain which is not observed in TAP block [16]. Forera
developed “Erector Spinae Plane ESP) Block procedure
in 2016 for thoracic neuropathic pain. Now, it has been”

Table 3. Duration of Effective Analgesia

Group Duration (hours) P value
Group A (AQL) 8.5+0.96 0.00411
Group B (ESP) 7.5+1.09

Table 4. Total Analgesic Requirement in 24 Hours

Group Mean + SD (Doses) P value
Group A 2.36 +0.49 < 0.00001
Group B 3.23+0.68

Values are presented as Mean + SD. P-value shows statistically significant difference.
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broadly employed by many anesthesiologists for being
simple for performing and covering various procedures
from thoracic to abdominal surgeries. Like QL block, it
also covers visceral pain [17].

The effectiveness of ESP blocks, which are typical-
ly administered at the T4 level for thoracic pain and at
the T1o level for upper abdominal pain, is somewhat in
doubt when it comes to lower abdominal procedures.
Pain generators for lower abdominal surgeries like total
abdominal hysterectomy arise from somatic nerves, “il-
ioinguinal (L1), iliohypogastric(L1), genitofemoral (L1,2)
nerves”, as well as visceral nerves like hypogastric plex-
us (T10-L2), pelvic splanchnic (S2-S4) nerves, and sacral
plexus (L4-S4). Covering such a wide area may not be
feasible with conventional ESP block administered at
the T10 level. Therefore, we decided to study the effect
of the Lumbar ESP block, which is administered at L1
level. The QL block, which can be administered at var-
ious sites, including anterior, posterior, and lateral ap-
proaches. We decided to use anterior approach for bet-
ter spread and effect.

In this study we included 44 subjects divided into 2
groups Viz Group A, AQL (n = 22) Group B, ESP (n = 22).
The groups demographic characteristics were similar.
Our results demonstrated consistently lower VAS scores
inthe anterior QL block group across all time points post-
operatively than in ESP block group. This suggests that
anterior QL block may provide superior analgesia than
ESP block till 24 hrs. post-operatively in TAH patients.
These findings are consistent with the studies where QL
and ESP blocks are compared for other surgical proce-
dures like laparoscopic nephrectomy, colorectal surger-
ies, hip surgeries [17,18,19,20, 21,22]. When we compare
our results with other studies where QL and ESP blocks
are equated for post operative pain in hysterectomy pro-
cedure our results are similar to them [23,13,24].

Jiang et al (2023) found ESP block superior as in their
study they utilized lateral QL block rather than anterior
QL [25]. In anterior QL block there are more chances that
drug will spread to paravertebral space more uniformly
and we will get prolonged analgesia. ESP block has more
efficacy than QL block when it is utilized for upper ab-
dominal surgeries and in laparoscopic surgeries pain
generators are from whole abdomen that may explain it.

Baran et al (2023) points out that ESP block has less
procedural time. Our research didn't discover such dif-
ference as ESP at Tio level is a deep block and takes
comparable time as AQL block. ESP block is more ben-
eficial for upper abdominal surgeries, and QL block for
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pelvic and lower abdominal surgeries being to their an-
atomical orientation. In our investigation, the QL block
group's initial rescue analgesic time remained signifi-
cantly longer, indicating prolonged duration of block
which can be explained by broader distribution of drug
and ability to inhibit sympathetic fibres when the drug
gets embedded in the thoracolumbar fascia, which con-
nects the lumbar and thoracic spines. Whereas in ESP
block drug is deposited in paravertebral space where it
has to pass through tough costo- transverse ligament
which sometimes limits its spread to anterior sympa-
thetic chain. Another significant observation is reduced
total analgesic consumption in 24 hrs in QL block group
this not only underscores efficacy of QL block but also
suggests potential benefit in terms of opioid sparing.
These findings are in accordance with the previous stud-
ies. In our study, we found both techniques were safe,
and no complications were reported.

We acknowledge certain limitations of the study. As
we conducted study in only one medical facility to extrap-
olate our results multicentric trials are required with large
sample size for more robust and generalizable results. The
study sample size may not reflect variation in ethnicity,
comorbidity, and body mass index, which could influence
the outcomes. It would be better if these variables were
compared to have fair results, reducing the biases. Longer
follow up time rather than mere 24 hrs will be beneficial to
see prolonged duration of effect and potential late onset
problems. VAS and NRS are subjective measures of pain
and can vary from individual to individual, additional
objective measures of analgesia could provide more com-
prehensive assessment. With our study we recommend
incorporation of anterior QL block or lumbar ESP as a re-
gional analgesia technique in context of multimodal pain
management for TAH operations.

Further studies could explore continuous catheter
techniques with these blocks to assess whether pro-
longed analgesia and opioid-sparing effects can be ex-
tended beyond the first 24 hours. Additionally, studies
comparing anterior QL to ESP in terms of patient sat-
isfaction, time to ambulation, and hospital discharge
metrics could offer a more comprehensive understand-
ing of their overall impact on perioperative outcomes.

Conclusion

The study comes to the conclusion that although ante-
rior QL block is statistically superior than lumbar ESP
block in delivering post-operative analgesia, difference
lacks significant clinical relevance. Therefore, either
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block can be utilized for postoperative analgesia within
TAH patients as per skill and preference of the anesthe-
sia provider.
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AHoTaUif

MNepepymoBu: TomanbHa abOoMiHAAbHA 2icmepekmomis (TAI) 4acmo Cyrnpo8odXKYEMbCS 3HAYHUM MICASONepayidHUM
60neM. MyAbmuMoOanbHA AHAAN2E3IS, WO BKAIOYAE Pe2iOHAPHI BAOKU, HUHI € CMAHAAPMOoM Aiky8aHHS. Ceped makxux
mMemodig AtoMOanbHULU 6AOK MAOWUHU 8UPOCMKOB8020 M'93a criuHU (ESP) ma nepedHil 6A0K K8adpamHo20 M'a3a
rnonepeky (AQL) 3acmocosyrombecs Haddyacmiwe.

MerTa: [lopigHamu epekmusHicmes nepedHb020 6AOKY K8AOPAMHO20 M'a3a ronepexy (AQL) ma AtoMb6ansHo20 ESP-
610Ky y 3a6e3reyeHHi ricasonepayitiHoi aHanzesii'y nayieHmMok, skuM rpogodunu TAT.

MeTtoam: Y ue npocriekmusHe, paHOOMI308aAHe, MO08IUHE CAIre IHMep8eHUItHE DOCAIOXKEHHS BKAKOHUAU 44 NAUiEHMKU,
AKi poxodunu TAl. Y4acHUUb 8unadKo8uM YUHOM pOo3rodiAuAuU HA A8l 2pynu; epyrna A ompumana d806iyHuUt AQL-
610K, 2pyra B — 3806i4yHUl AtoMbanbHUU ESP-6A0K rneped onepayieto, rnio KOHMpoAeM yAbmpaseayky. Yci nauyieHmxu
OmMpUMy8aAU 3A2AAbHY aHecmesito. IHmeHcusHICMbs GO0 OUIHIOBAAU MiCAS orepauli npomsaom 24 200UH 3a
8i3yanbHO-aHano2080t0 wkanoro (VAS). [looamkosi mompebu 8 aHan2emuKax ma yCKAQOHEHHS peecmpysant.

PesynbTatu: Mpyna A (AQL-6A0K) MAAQ 3HAYHO OOBLIY CepeOHIO mpusanicme aHanzesii (8,5 + 0.96 200UH), HixX 2pyrna
B (ESP-6/0K — 7,5 + 1.09 200UH; p = 0.00411). 3020AbHE CMIOXUBAHHS AHAA2EMUKIB MPOMS20M Mepuiux 24 200UH 6YAO
MAKOX HWKYUM y 2pyri A (236 + 0.49), NOPIBHSIHO 3 2pyroto B (3.23 + 0.68; p < 0.00001). YCKAQOHEHSb, M08'I3aHUX i3
6/A0OKAMU, He 3apIKCOBAHO.

BucHoBoK: AQL-6/0K 3a6e3reqyug cmamucmu4yHo Kpawly ricasonepayitiHy aHaA2e3ito nopisHsHoO 3 AoMbanbHUM ESP-
6/0KOM y nnauieHMOok ricasi TAI. OOHAK KAIHIYHA pi3HUUS 8 mpusaAocmi aHazesii byaa He3Ha4YHot., Obudsa memodu
MOXKYMb 3aCMOCO8Y8AMUCS 3ANEXKHO 8i0 OOC8IOY KAIHIUUCMA MaA MPOMOKOAI8 MeEOUYHO20 3aKAAOY.
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