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The Effect of Body Mass Index on Postoperative Acute Pain in 
Lumbar Disc Herniation Surgery 

Lomber Disk Hernisi Cerrahisinde Vücut Kitle İndeksinin Postoperatif Akut 
Ağrı Üzerine Etkisi

ABSTRACT

Objective: Elevated body mass index (BMI) complicates nerve 
block procedures and exacerbates postoperative pain. This study 
evaluated the association between BMI and pain outcomes in 
lumbar disc herniation (LDH) surgery.

Method: This prospective observational study included 75, ASA 
I-III patients undergoing LDH surgery. Patients were assigned to 
three groups based on their BMI: Group-I (18-24.9 kg m-²), Group-
II (25-29.9 kg m-²), and Group-III (30-40 kg m-²). An erector spi-
nae plane block was performed under ultrasound guidance at the 
lumbar transverse process level (15 mL of 0.25% bupivacaine per 
side). Compared parameters included age, BMI, gender, perioper-
ative complications, anesthesia and surgery duration, postopera-
tive pain scores (Visual Analog Scale; VAS), and additional analge-
sic consumption.

Results: A total of 75 patients were included. In Group-III, remifen-
tanil consumption, block duration, failed attempts, and additional 
analgesia were significantly higher than in Group-I (p < 0.05). VAS 
pain scores differed significantly among the three groups at all 
assessed postoperative time points (all p < 0.001). Group-II and 
Group-III had significantly higher VAS-Rest (VAS-R) and VAS-Cough 
(VAS-C) scores at the 1st, 2nd, 6th, 12th, and 24th hours compared 
with Group-I. Similarly, VAS-R and VAS-C scores at the 1st, 6th, 12th, 
and 24th hours were significantly higher in Group-III than in Group-
II. Additional analgesia was required in 35 patients (46.7%), signifi-
cantly more frequent in obese patients (Group-III) (72%).

Conclusion: Higher BMI was associated with elevated pain scores, 
greater analgesic requirements, increased remifentanil consump-
tion, more failed attempts, and prolonged block times. Obese pa-
tients should therefore be evaluated more carefully for postoper-
ative pain management.
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ÖZ

Amaç: Artmış vücut kitle indeksi (VKİ), sinir bloğu uygulamalarını 
zorlaştırmakta ve postoperatif ağrı düzeylerini artırmaktadır. Bu 
çalışmada, lomber disk hernisi (LDH) cerrahisi uygulanan hastalar-
da VKİ ile postoperatif ağrı sonuçları arasındaki ilişki değerlendi-
rildi. 

Yöntem: Bu prospektif gözlemsel çalışmaya, LDH cerrahisi geçiren 
ASA I-III sınıfındaki 75 hasta dâhil edildi. Hastalar VKİ’ye göre üç 
gruba ayrıldı: Grup I (18-24,9 kg m-²), Grup II (25-29,9 kg m-²) ve 
Grup III (30-40 kg m-²). Ultrason eşliğinde lomber transvers çıkın-
tı düzeyinde bilateral erektör spina plan bloğu uygulandı (her iki 
tarafa 15 mL %0,25 bupivakain). Karşılaştırılan parametreler; yaş, 
VKİ, cinsiyet, perioperatif komplikasyonlar, anestezi ve cerrahi sü-
releri, postoperatif ağrı skorları (Görsel Analog Skala; VAS) ve ek 
analjezik tüketimiydi.

Bulgular: Toplam 75 hasta çalışmaya dahil edilmiştir. Grup-III’te re-
mifentanil tüketimi, blok süresi, başarısız girişim sayısı ve ek anal-
jezi gereksinimi, Grup-I’e kıyasla anlamlı derecede daha yüksek 
bulunmuştur (p < 0,05). Değerlendirilen tüm postoperatif zaman 
noktalarında üç grup arasında VAS ağrı skorları açısından istatis-
tiksel olarak anlamlı farklılık saptanmıştır (tüm p < 0,001). Grup-II 
ve Grup-III’te, postoperatif 1., 2., 6., 12. ve 24. saatlerde ölçülen 
istirahat VAS (VAS-R) ve öksürük sırasında VAS (VAS-C) skorları, 
Grup-I’e göre anlamlı derecede daha yüksek bulunmuştur. Benzer 
şekilde, 1., 6., 12. ve 24. saatlerdeki VAS-R ve VAS-C skorları Grup-
III’te, Grup-II’ye kıyasla anlamlı derecede daha yüksek saptanmış-
tır. Ek analjezi gereksinimi 35 hastada (%46,7) ortaya çıkmış olup, 
bu gereksinim obez hastalarda (Grup-III) anlamlı derecede daha 
sık gözlenmiştir (%72).

Sonuç: Yüksek VKİ, artmış ağrı skorları, daha fazla analjezik gerek-
sinimi, artmış remifentanil tüketimi, daha fazla başarısız girişim 
ve uzamış blok süresi ile ilişkili bulundu. Bu nedenle obez hastalar 
postoperatif ağrı yönetimi açısından daha dikkatli değerlendiril-
melidir.

Anahtar sözcükler: Vücut kitle indeksi, postoperatif ağrı, görsel 
analog skala, analjezi
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INTRODUCTION

Lumbar disc herniation (LDH) is one of the most prevalent 
causes of low back pain and disability worldwide, frequently 
necessitating surgical intervention in patients with refracto-
ry symptoms (1,2). Postoperative pain following LDH surgery 
constitutes a significant clinical challenge, as inadequate an-
algesia may hinder early mobilization, prolong hospital stay, 
and negatively impact overall patient recovery. To address 
these concerns, various regional anesthesia techniques— 
such as epidural analgesia, paravertebral block, thoracolum-
bar interfascial plane (TLIP) block and erector spinae plane 
block (ESPB)—have been increasingly utilized as part of multi-
modal analgesia protocols in spinal surgery (3). Among these, 
ESPB—a relatively novel fascial plane block first described in 
2016—involves the injection of local anesthetic deep to the 
erector spinae muscle at the level of the transverse process, 
providing multi-dermatomal analgesia of both dorsal and 
ventral rami via spread to the paravertebral and epidural 
spaces. Erector spinae plane block has garnered considerable 
attention due to its ease of application, favorable safety pro-
file, and effectiveness in reducing opioid consumption and 
enhancing postoperative recovery (4). 

The ESPB has been increasingly utilized across a wide range 
of surgical procedures—including thoracic, abdominal, or-
thopedic, breast, thoracotomy, thoracoscopic, abdominal 
wall, shoulder, hip, vertebral, gynecological, and urological 
surgeries—owing to its versatility and efficacy (5-9). A grow-
ing body of highquality evidence, including randomized con-
trolled trials, has demonstrated the effectiveness of ESPB in 
managing postoperative pain following thoracotomy, reduc-
ing opioid consumption in abdominal surgery, and enhancing 
postoperative patient comfort and recovery (10-13). There 
are numerous factors that can influence the success of fascial 
plane blocks such as the ESPB; these include operator-related 
elements (personal skills, choice of needle and injection tech-
nique, needle insertion angle), patient characteristics (body 
mass index (BMI), anatomical variations, patient positioning, 
muscle tone), and drugrelated variables (local anesthetic vol-
ume, concentration, and adjuvants). Therefore, optimizing 
parameters like volume, needle angle, and technique based 
on individual patient and procedural factors is essential to 
maximize block efficacy (14-17). 

Obesity, as defined by the World Health Organization, is a 
condition characterized by excessive or abnormal accumu-
lation of adipose tissue that poses significant health risks 
(18). In addition to increasing the risk of perioperative com-
plications—most commonly those involving the respiratory 
system—obesity is associated with higher rates of regional 
anesthesia failure and peripheral nerve injury (19). Notably, 
there are no clear, evidence-based recommendations regard-

ing the optimal dose of local anesthetic for peripheral nerve 
blocks in obese patients (20,21). Moreover, the relationship 
between obesity and pain perception remains controversial: 
while some studies suggest that obese patients may have 
an increased sensitivity to pain, others report a higher pain 
threshold, resulting in conflicting findings regarding pain sen-
sitivity in this population (22-26).

The hypothesis of this study is that as patients’ BMI increas-
es, their postoperative pain levels will also increase. Conse-
quently, the current study aims to investigate the relation-
ship between BMI and acute postoperative pain intensity in 
patients undergoing LDH surgery.

MATERIAL and METHODS

This prospective, observational study was conducted after 
obtaining approval from the Ethics Committee of Ankara Et-
lik City Hospital (Approval No: 2024-035, Date: 10/01/2024). 
Written informed consent was obtained from the patients 
who participated in the study. The present study was 
also registered with the www.ClinicalTrials.gov database 
(NCT06257953). This study was performed in compliance 
with the ethical standards of the institutioanal research 
board and adhered to the principles of the Declaration of 
Helsinki (1964), including its 2013 revision and later updates 
or equivalant ethical guidelines. The study was reported in 
accordance with the STROBE statement.

Eligible participants were adult patients (18-65 years) with 
American Society of Anesthesiologists (ASA) physical status 
I-III who were scheduled for elective LDH surgery. Exclusion 
criteria included ASA IV, severe comorbidities, known bleed-
ing diathesis, use of anticoagulant medication, BMI <18 or 
>40 kg m-², age <18 or >65 years, or refusal to participate. 
Patients meeting the inclusion criteria were consecutively 
enrolled and provided written informed consent during their 
preoperative anesthesia assessment. Patients were excluded 
if they withdrew consent, did not meet inclusion criteria, or if 
protocol deviations were detected.

All patients received detailed information regarding the study 
protocol and provided written informed consent. Based on 
their BMI, patients were stratified into three distinct groups.

•	 Group I (normal): BMI 18-24.9 kg m-² (n=25)

•	 Group II (overweight): BMI 25-29.9 kg m-² (n=25)

•	 Group III (obese): BMI 30-40 kg m-² (n=25)

Standardized surgical, anesthetic, and analgesic protocols 
were implemented for all groups. All patients were admitted 
to the preoperative block area, where standard anesthetic 
monitoring, including non-invasive arterial blood pressure, 



142

Body Mass Index and Postoperative Pain in LDH Surgery

JARSS 2026;34(2):140-147

heart rate, electrocardiography, and peripheral oxygen sat-
uration was instituted. A 20-gauge intravenous catheter was 
inserted to establish venous access. Premedication was ad-
ministered with intravenous midazolam at a dose of 0.03 mg 
kg-1 to facilitate anxiolysis. All regional block procedures were 
performed in the designated block area by a single anes-
thesiologist with substantial expertise in ultrasound-guided 
peripheral nerve blocks, thereby ensuring procedural consis-
tency and minimizing operator-dependent variability.

All patients underwent bilateral ultrasound-guided ESPB at 
the same 5th lumbal vertebral level in the prone position. Fol-
lowing standard monitoring and skin antisepsis, a convex ul-
trasound transducer was placed 2-3 cm lateral to the spinous 
process in a longitudinal parasagittal orientation to identify 
the transverse process and overlying erector spinae muscle. 
Using an in-plane approach in the cranial-to-caudal direction, 
a 100-mm echogenic block needle (Pajunk, Geisingen, Ger-
many) was advanced under real-time ultrasound guidance 
until the needle tip contacted the bony surface of the trans-
verse process (Figure 1). After negative aspiration, proper 
interfascial plane identification was confirmed via hydrodis-
section with 2 mL normal saline, ensuring visible separation 
of the erector spinae muscle from the transverse process. A 
total of 30 mL 0.25% bupivacaine (prepared by diluting 15 
mL of 0.5% bupivacaine with 15 mL normal saline) was ad-
ministered, with 15 mL delivered on each side in incremen-
tal doses under direct sonographic visualization. Adequate 
linear spread of the local anesthetic in the fascial plane was 
confirmed. The same technique was subsequently repeated 
on the contralateral side using identical landmarks and pro-
cedural steps.

Following the block application, the patient was transferred 
to the operating room. Standard ASA monitoring was initi-
ated General anesthesia was induced with lidocaine (0.5 mg 
kg-1), fentanyl (1 μg kg-1), propofol (2-3 mg kg-1), and rocu-
ronium (0.6 mg kg-1). Anesthesia maintenance was achieved 
using sevoflurane at a concentration of 1-1.5% in a 50:50 
oxygen-air mixture, along with a continuous remifentanil in-
fusion (0.01-0.20 μg kg-1 min-1) titrated according to hemo-
dynamic responses. Perioperative multimodal analgesia in-
cluded IV dexketoprofen (50 mg) and tramadol (0.5 mg kg-1). 
Granisetron (3 mg IV) was administered for post-operative 
nausea and vomiting prophylaxis.

For postoperative analgesia, all patients received IV parac-
etamol 1 g every 8 hours and IV dexketoprofen 50 mg every 
12 hours. Rescue analgesia with IV tramadol (0.5 mg kg-1) was 
administered if rest visual analog scale (VAS) score was ≥4.

The primary outcome of the study was the intensity of post op-
erative acute pain at rest, evaluated using the visual analogue 
scale (VAS-R) at the 1st postoperative hour. VAS-R and VAS 
during coughing (VAS-C) were recorded at the 1st, 2nd, 6th, 12th, 
and 24th postoperative hours to assess the temporal course of 
pain. Secondary outcomes included intraoperative remifent-
anil consumption, total requirement for additional analgesia 
within the first 24 hours, duration of block performance, num-
ber of failed block attempts, and perioperative hemodynamic 
parameters (mean arterial pressure, heart rate, and oxygen 
saturation) measured intraoperatively (before anesthesia, be-
fore incision, at the 5th, 30th, 60th, 90th, and 120th minutes, and 
after extubation) and postoperatively (at the 1st, 2nd, 6th, 12th, 
and 24th hours). All complications occurring intraoperatively 
or during the postoperative 24 hours were recorded. The cor-
relation between BMI categories (normal, overweight, obese) 
and all aforementioned parameters was systematically ana-
lyzed to determine the effect of BMI on postoperative pain 
perception and analgesic requirements.

The sample size was calculated using GPower software (ver-
sion 3.1.9.7; GPower, Brunsbüttel, Germany) based on the 
primary outcome variable. According to the study by Zengin 
et al. (27), the mean postoperative 1st-hour VAS-R score was 
reported as 2 in normal-weight patients, 3 in overweight pa-
tients, and 3 in obese patients undergoing thoracic surgery 
with paravertebral block. Based on these data, with a type 
I error of 0.05, power of 90%, and an effect size (f) of 0.437, 
the required sample size was calculated to be 72 patients 
(≥24 in each group). To compensate for potential dropouts, a 
total of 75 patients were enrolled.

Statistical Analysis

Data analysis was performed using SPSS version 22. Quantita-
tive data were presented as mean ± standard deviation (SD) 

Figure 1. Ultrasonographic image of the application of ESPB at 
the lumbar level.
ESM: Erector Spinae Muscle, TP: Transverse Process, 
LA: Local Anesthetic, EPSB: Erector Spinae Plane Block
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RESULTS

The study was conducted between January and April 2024. 
Ninety-two patients were evaluated. Seventy-five patients 
who met the inclusion criteria were included in the study. 
Patients were divided into three groups based on their BMI. 
The ESPB was performed on all patients by the same anesthe-
siologist. All 75 patients completed the study, and their data 
were analyzed (Figure 2).

The demographic and clinical characteristics of the patients 
are presented in Table I. Patients in Group I were statistically 
younger than those in Group III (p = 0.011), although the clin-

or median (Q1: first quartile- Q3: third quartile) while quali-
tative data were expressed as frequency (n) and percentage 
(%). The distribution of quantitative variables was assessed 
using the Shapiro-Wilk and Kolmogorov-Smirnov tests. The 
Chi-square test (for categorical variables), One-way ANOVA 
(for continuous variables with normal distribution), and Kru-
skal- Wallis tests (for continuous variables with non-normal 
distribution) were employed in this study. In cases where 
ANOVA yielded statistically significant results, Tukey’s post 
hoc test was used to identify the specific parameters contrib-
uting to the significance. A p-value of <0.05 was considered 
statistically significant.

Figure 2. Flow diagram of the patients. BMI: Body mass index.

Table I. Demographic Characteristics of Patients

Parameters Group I (n=25) Group II (n=25) Group III (n=25) p value

Age, (years) mean ± SD 43.5 ± 10.1 47.9 ± 10.9 52.7 ± 10.4 0.011b

BMI, (kg m-²) median (Q1-Q3) 23.4 (22.0 - 24.1) 27.5 (26.2 - 29.0) 34.0 (33.08 - 34.9) <0.001a,b,c

Gender, n (%)
Male 9 (36) 11 (44) 22 (88) <0.001b,c

Female 16 (64) 14 (56) 3 (12) <0.001 b,c

ASA I, n (%) 5 (20) 0 (0) 0 (0) 0.001 a,b,c

ASA II, n (%) 17 (68) 24 (96) 17 (68) 0.001 a,b,c

ASA III, n (%) 3 (12) 1 (4) 8 (32) 0.001 a,b,c

ASA: American Society of Anesthesiologists, BMI: Body Mass Index, n: Number of patients, SD: Standard Deviation, %: Percentage
a: Group I vs Group II, b: Group I vs Group III, c: Group II vs Group III.

Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n=92)

Grouping (n=75)

Excluded (n=17)
- Not wanting to participate (n=11)
- 65 years old (n=6)

Group I (BMI: 18–24.9 kg m-²)

- Received intervention (n=25)
- Did not receive intervention (n=0)

Group II (BMI: 25–29.9 kg m-²)

- Received intervention (n=25)
- Did not receive intervention (n=0)

Group III (BMI: 30–40 kg m-²)

- Received intervention (n=25)
- Did not receive intervention (n=0)

Lost to follow-up (n=0) Lost to follow-up (n=0) Lost to follow-up (n=0)

Analyzed (n=25) Analyzed (n=25) Analyzed (n=25)
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Table II. Perioperative Parameters by BMI Group

Parameters Group I (n=25)
Mean ± SD

Group II (n=25)
Mean ± SD

Group III (n=25)
Mean ± SD p value

Surgery duration (minutes) 98.8±38.1 106.6±23 106.7±24.8 0.557

Remifentanil consumption (mg) 0.6±0.4 0.8±0.2 0.9±0.3 0.003b

Block duration (seconds) 114±28 163.7±40.6 177.5±35.2 <0.001a,b

Left (seconds) 55.4±12.7 77.8±18.1 88.2±18.1 <0.001

Right (seconds) 58.6±17.1 85.9±28.7 89.2±19.3 <0.001

Total number of attempts 2.1±0.3 2.1±0.3 2.8±0.9 <0.001b,c

Left 1±0.2 1±0 1.4±0.5 <0.001

Right 1.1±0.3 1.1±0.3 1.4±0.5 0.008
ASA: American Society of Anesthesiologists, BMI: Body Mass Index, SD: Standard Deviation.
a: Group I vs Group II, b: Group I vs Group III, c: Group II vs Group III.

VAS

Hour Hour

VAS scores at rest
1.h
2.h
6.h
12.h
24.h

1.h
2.h
6.h
12.h
24.h

Group I
Group I

Group II
Group II

Group III
Group III

VAS scores at coughVAS

total number of attempts was significantly higher in Group 
III (p<0.001). Post-hoc analysis demonstrated significant dif-
ferences between Group III and both Group I and Group II 
(p < 0.001), whereas no significant difference was observed 
between Groups I and II (Table II).

The VAS-R scores differed significantly among the groups at 
all time points except the 2nd postoperative hour (p < 0.001). 
Overall, the highest VAS-R values were observed in Group III, 
whereas the lowest values were recorded in Group I. At the 
second hour, VAS-R scores in Group I were significantly lower 
than those in Groups II and III, while no statistically significant 
difference was detected between Groups II and III (Table III, 
Figure 3).

The VAS scores during coughing differed significantly among 
the three groups at all assessed postoperative time points (all 
p < 0.001). Across the entire follow-up period, Group III con-
sistently demonstrated the highest VAS-C values, whereas 

ical relevance of this difference appears limited. As expect-
ed from the study design, BMI values differed significantly 
among the groups (p < 0.001). Sex distribution also varied 
significantly, with a markedly higher proportion of male pa-
tients and fewer female patients in Group III compared with 
Groups I and II (p < 0.001). In addition, ASA physical status 
distribution differed significantly across the groups (p = 
0.001) (Table I).

Mean remifentanil consumption was 0.8 ± 0.3 mg. A statisti-
cally significant difference was observed among the groups 
(p = 0.003), with higher intraoperative remifentanil use in 
Group III compared to Group I (p = 0.002) (Table II).

There was a statistically significant difference among the 
groups regarding the time required to perform the ESP block 
(p < 0.001). The procedure time was significantly longer in 
Groups II and III compared with Group I, whereas no signifi-
cant difference was observed between Groups II and III. The 

Figure 3. Postoperative VAS scores at rest and during coughing of the groups.
VAS: Visual analog scale, BMI: Body mass index.
Data are expressed as median (horizontal bar), interquartile range (box), and maximum and minimum values (whiskers) for the VAS scores in the 1st, 
2nd, 6th, 12th, and 24th hours. A) VAS scores at rest. B) VAS scores during coughing.

A B
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Obese patients consumed significantly more intraoperative 
remifentanil than normal-weight individuals despite similar 
surgical procedures and anesthetic techniques. This suggests 
increased intraoperative nociceptive input or a decreased ef-
ficacy of regional analgesia in patients with higher BMI. These 
findings are consistent with previous studies reporting that 
obesity may necessitate higher opioid doses due to altered 
pharmacokinetics and pharmacodynamics in adipose tissue 
(27,28).

In our study, the erector spinae plane block was administered 
prior to surgical incision, thereby serving as a preemptive an-
algesic strategy. Preemptive regional techniques aim to at-
tenuate central sensitization by inhibiting nociceptive input 
before tissue injury. Several studies have demonstrated the 
efficacy of preemptive ESPB in reducing postoperative pain 
and opioid consumption in various surgical settings, including 
breast, abdominal, and spinal surgeries. However, our find-
ings suggest that the analgesic benefits of preemptive ESPB 
may be limited in obese patients due to technical challenges 
and altered drug distribution in adipose tissue (29,30). 

The time required to perform ESPB was also significantly 
longer in obese individuals, who frequently required more 
attempts for successful block placement. These techni-
cal challenges likely stem from increased soft tissue depth, 
anatomical variability, and impaired ultrasound visibility 
in obese patients. The increased number of attempts not 

Group I exhibited the lowest scores, indicating a clear gradi-
ent of increasing pain severity from Group I to Group III. Pair-
wise post-hoc comparisons confirmed statistically significant 
differences between each group at every time point (Table 
III, Figure 3).

Rescue analgesia was required in 35 patients overall. (46.7%). 
The need for additional analgesia differed significantly among 
the groups (p = 0.001). Post-hoc comparisons demonstrated 
that rescue analgesic use was significantly more frequent 
in Group III and Group II compared with Group I, whereas 
no statistically significant difference was observed between 
Groups II and III (Table III).

No major intraoperative or postoperative complications at-
tributable to the block procedures were recorded during the 
study period.

DISCUSSION

Effective postoperative pain control remains a cornerstone of 
perioperative care, particularly in LDH surgery. In this prospec-
tive study, we evaluated the impact of BMI on perioperative 
analgesic characteristics among patients undergoing LDH sur-
gery under general anesthesia with erector ESPB. Our results 
demonstrated that higher BMI was associated with increased 
remifentanil consumption, prolonged block procedure times, 
greater number of block attempts, higher postoperative pain 
scores, and increased need for rescue analgesia.

Table III. Postoperative Pain Scores and Analgesic Requirements

Parameters Group I (n=25)
Median (Q1 - Q3)

Group II (n=25)
Median (Q1 - Q3)

Group III (n=25)
Median (Q1 - Q3) p value

VAS (At Rest)

1st hour 1 (0-3) 3 (2-4) 5 (3-5) <0.001a,b,c

2nd hour 1 (0-3) 3 (2-4) 4 (3-5) <0.001a,b

6th hour 0 (0-2.5) 3 (2-4) 4 (3-5) <0.001a,b,c

12th hour 1 (0-2.5) 3 (2-3.5) 3 (3-4) <0.001a,b,c

24th hour 1 (0-2) 2 (1.5-3) 3 (3-3.5) <0.001a,b,c

VAS (At Cough)

1st hour 2 (1-4) 4 (3-5) 6 (4.5-6) <0.001a,b,c

2nd hour 2 (1-4) 4 (3-5) 6 (4-6) <0.001a,b,c

6th hour 2 (1-3.5) 3 (2.5-5) 5 (4-6) <0.001a,b,c

12th hour 2 (1-4) 3 (2.5-5) 5 (4-5.5) <0.001a,b,c

24th hour 2 (1-3) 3 (2-4) 4 (4-5) <0.001a,b,c

Rescue Analgesia

Yes, n (%) 5 (20) 12 (48) 18 (72)
0.001a,b

No, n (%) 20 (80) 13 (52) 7 (28)
Values are presented as median (Q1: first quartile- Q3: third quartile) and numbers. VAS: Visual analog scale.
a: Group I vs Group II, b: Group I vs Group III, c: Group II vs Group III.
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In conclusion, our findings indicate that higher BMI is associ-
ated with increased procedural difficulty, greater intra- and 
postoperative analgesic requirements, and heightened post-
operative pain following LDH surgery despite standardized 
ESPB application. These results underscore the necessity of 
considering BMI as a critical factor in perioperative planning. 
Future investigations should aim to establish BMI-adjusted 
analgesic protocols and explore mechanistic pathways linking 
adiposity to altered pain processing.

Conflict of Interest: None.

Funding: None.

AUTHOR CONTRIBUTIONS
Conception or design of the work: DC, MZ, JE 
Data collection: DC, AA, AS
Data analysis and interpretation: MZ, JE
Drafting the article: DC, AA, AS
Critical revision of the article: MK, MZ 
Other (study supervision, fundings, materials, etc): MK, JE
The author (DC, MZ, MK, AA, AS, JE) reviewed the results and 
approved the final version of the manuscript.

REFERENCES

1.	 Amin RM, Andrade NS, Neuman BJ. Lumbar disc herniation. 
Curr Rev Musculoskelet Med 2017;10(4):507-16.

2.	 Blamoutier A. Surgical discectomy for lumbar disc her-
niation: surgical techniques. Orthop Traumatol Surg Res 
2013;99(1):S187-96.

3.	 Zachodnik J, Bech‐Azeddine R, Udby PM, Sandberg M, Thybo 
KH, Geisler A. Postoperative pain treatment after lumbar dis-
cectomy. A protocol for a systematic review with meta‐anal-
ysis and trial sequential analysis. Acta Anaesthesiol Scand 
2022;66(2):288-94.

4.	 Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The erector 
spinae plane block: a novel analgesic technique in thoracic 
neuropathic pain. Reg Anesth Pain Med 2016;41(5):621-7.

5.	 Bıdak M, Çiftçi B, Basım P, Gölboyu BE, Atalay YO. The Erec-
tor Spinae Plane Block with 20 or 30 mL of 0.25% Bupivicaine 
Provides Equivalent Postoperative Analgesia after Mastec-
tomy: A Prospective Randomized Trial. Turk J Anaesthesiol 
Reanim 2025;53(1):5-11.

6.	 Uysal AI, Altiparmak B, Korkmaz Toker M, Gumus Demirbilek 
S. Comparison of Erector Spinae Plane Block and Caudal 
Block in Pediatric Patients. JARSS 2025;33(4):254-61. 

7.	 Bharadwaj A, Jain VK, Soni K, Jaiswal A, Pathak N. Overcom-
ing anatomical challenges in postoperative erector spinae 
plane block (ESPB): Advancing enhanced recovery after 
surgery (ERAS) in lumbar spine fixation-a case series. JARSS 
2025;33(2):148-51.

only reflects procedural difficulty but may also contribute to 
patient discomfort and procedural delays (19,27,31). These 
observations emphasize the importance of clinician expertise 
and potentially the use of advanced imaging modalities to 
optimize block success in this population.

Postoperative pain intensity, as measured by both resting 
and coughing scores at the 1st hour, was significantly high-
er in obese patients compared to those with lower BMI. 
Moreover, Group II patients also demonstrated higher pain 
scores than Group I, suggesting a dose-response relationship 
between BMI and pain perception. These findings support 
existing literature indicating that obesity may be associated 
with a heightened nociceptive response due to chronic low-
grade inflammation, central sensitization, and elevated levels 
of adipokines and pro-inflammatory cytokines (31).

In accordance with increased pain scores, the need for res-
cue analgesia was also significantly higher in obese patients. 
Nearly half of all participants required additional analgesics, 
with Group III showing a markedly higher demand than nor-
mal weight patients. This reinforces the clinical importance 
of tailoring analgesic strategies according to BMI. Multimod-
al approaches including adjunctive nerve blocks, non-opioid 
analgesics, and individualized dosing regimens may enhance 
pain control in this population (19,32).

Importantly, no major complications were observed related 
to ESPB across all groups, suggesting that the block remains a 
safe technique even in challenging patient populations when 
performed by experienced anesthesiologists.

This study has several limitations that should be acknowl-
edged. First, the single-center design and relatively small 
sample size may limit the external validity and generalizabili-
ty of the findings. In addition, postoperative pain perception 
is inherently subjective and may be influenced by unmea-
sured psychosocial, behavioral, or cultural factors. Second, 
patient grouping was based solely on BMI values, without 
adjustment for potential confounders such as sex, age, or 
ASA physical status; consequently, statistically significant 
baseline demographic differences were observed between 
the groups. Third, although the visual analog scale is a wide-
ly accepted instrument for pain assessment, the absence of 
functional recovery measures or patient-reported outcome 
metrics limits the comprehensive evaluation of postopera-
tive recovery. Finally, longitudinal statistical modeling incor-
porating group, time, and group × time interaction effects 
was not performed, and the analyses were restricted to 
pairwise comparisons. Therefore, the combined influence of 
group, temporal change, and their interaction could not be 
fully evaluated.



147

Colak D. et al.

JARSS 2026;34(2):140-147

20.	Şalvız EA, Bingül ES, Güzel M, et al. Comparison of Perfor-
mance Characteristics and Efficacy of Bilateral Thoracic Para-
vertebral Blocks in Obese and Non-Obese Patients Under-
going Reduction Mammaplasty Surgery: A Historical Cohort 
Study. Aesthetic Plast Surg 2023;47(4):1343-52.

21.	Belcaid I, Eipe N. Perioperative pain management in morbid 
obesity. Drugs 2019;79(11):1163-75. 

22.	Zengin M, Ulger G, Baldemir R, Sazak H, Alagoz A. Is there 
a relationship between body mass index and postoperative 
pain scores in thoracotomy patients with thoracic epidural 
analgesia? Medicine (Baltimore) 2021;100(50):e28010.  

23.	Torensma B, Thomassen I, van Velzen M, In ‘t Veld BA. Pain 
experience and perception in the obese subject systematic 
review (revised version). Obes Surg 2016;26(3):631-9. 

24.	Majchrzak M, Brzecka A, Daroszewski C, et al. Increased pain 
sensitivity in obese patients after lung cancer surgery. Front 
Pharmacol 2019;10:626. 

25.	Torensma B, Oudejans L, van Velzen M, Swank D, Niesters 
M, Dahan A. Pain sensitivity and pain scoring in patients with 
morbid obesity. Surg Obes Relat Dis 2017;13(5):788-95. 

26.	Miniksar ÖH, Katar MK. Acute postoperative pain and opioid 
consumption after laparoscopic cholecystectomy is associat-
ed with body mass index: a retrospective observational sin-
gle-center study. J Health Sci Med 2022;5(1):1-6. 

27.	Zengin EN, Alagöz A, Yiğit H, Sazak H, Şekerci S, Zengin M. 
The effect of body mass index on thoracic paravertebral 
block analgesia after video-assisted thoracoscopic sur-
gery; a prospective interventional study. BMC Anesthesiol 
2023;23(1):297. 

28.	Nam SW, Oh AY, Koo BW, Kim BY, Han J, Yoon J. Effect of 
dexmedetomidine compared to remifentanil during bariatric 
surgery on postoperative nausea and vomiting: a retrospec-
tive study. Obes Surg 2022;32(10):3368-74. 

29.	Gürkan Y, Aksu C, Kuş A, Yörükoğlu UH, Kılıç CT. Ultrasound 
guided erector spinae plane block reduces postoperative 
opioid consumption following breast surgery: A randomized 
controlled study. J Clin Anesth 2018;50:65-8.

30.	Altiparmak B, Toker MK, Uysal Aİ, Kuşçu Y, Demirbilek SG. 
Efficacy of ultrasound-guided erector spinae plane block for 
analgesia after laparoscopic cholecystectomy: a randomized 
controlled trial. Braz J Anesthesiol 2019;69(6):561-8. 

31.	Valentijn TM, Galal W, Hoeks SE, van Gestel YR, Verhagen HJ, 
Stolker RJ. Impact of obesity on postoperative and long-term 
outcomes in a general surgery population: a retrospective 
cohort study. World J Surg 2013;37(11):2561-8.

32.	Carron M, Tamburini E, Linassi F, Pettenuzzo T, Boscolo A, 
Navalesi P. Non-Opioid Analgesics and Adjuvants after Sur-
gery in Adults with Obesity: Systematic Review with Network 
Meta-Analysis of Randomized Controlled Trials. J Clin Med 
2024;13(7):2100. 

8.	 Ozen O, Saricaoglu F. Current approaches in pediatric region-
al anesthesia. JARSS 2025;33(2):83-93.

9.	 Altınsoy S, Özkan D, Akelma FK, Ergil J. Analgesic efficacy of 
ultrasound guided unilateral erector spinae plane block for 
laparoscopic inguinal hernia repair: A randomized controlled 
study. Turk J Med Sci 2022;52(3):631-40.

10.	Ozdemir H, Araz C, Karaca O, Turk E. Comparison of ultra-
sound-guided Erector Spinae Plane Block and Subcostal 
Transversus Abdominis Plane Block for postoperative anal-
gesia after laparoscopic cholecystectomy: A randomized, 
controlled trial. J Invest Surg 2022;35(4):870-7. 

11.	Shah B, Cherukuri K, Tudimilla S, Shah KS. Erector spinae 
plane block for postoperative analgesia following percu-
taneous nephrolithotomy under spinal anaesthesia: A ran-
domised controlled study. Indian J Anaesth 2022;66(12):837-
41. 

12.	Gams P, Bitenc M, Danojevic N, et al. Erector spinae plane 
block versus intercostal nerve block for postoperative anal-
gesia in lung cancer surgery. Radiol Oncol 2023;57(3):364-
70. 

13.	Jin L, Yu Y, Miao P, et al. Effect of continuous erector spinae 
plane block on postoperative recovery in patients undergo-
ing minimally invasive cardiac surgery: a prospective, ran-
domized controlled clinical trial. Curr Med Sci 2024;44:1103-
12.

14.	Fusco P, Pascarella G, Stecco C, et al. Factors to consider for 
fascial plane blocks’ success in acute and chronic pain man-
agement. Minerva Anestesiol 2024;90(1-2):87-97.

15.	Zengin M, Sazak H, Baldemir R, et al. Comparison of analge-
sic efficacy of different local anesthetic volumes for erector 
spinae plane block in thoracotomy patients: a prospective 
randomized trial. BMC Anesthesiol 2023;23(1):42.

16.	Zengin EN, Sazak H, Şekerci S, Zengin M, Yiğit H, Alagöz A. Ef-
fect of Preoperative and Postoperative Erector Spinae Plane 
Block on Perioperative Hemodynamics and Postoperative 
Analgesia in Video-assisted Thoracoscopic Surgery: A Ran-
domized Controlled Study. GKDA Derg 2023;29(2):80-7.

17.	Zengin EN, Zengin M, Yiğit H, Sazak H, Şekerci S, Alagöz A. 
Comparison of the effects of one-level and bi-level pre-in-
cisional erector spinae plane block on postoperative acute 
pain in video-assisted thoracoscopic surgery; a prospec-
tive, randomized, double-blind trial. BMC Anesthesiol 
2023;23(1):270.

18.	Zhou D, Li T, Fei S, Wang C, Lv Y. The effect of positive end-ex-
piratory pressure on intracranial pressure in obese and non-
obese severe brain injury patients: a retrospective observa-
tional study. BMC Anesthesiol 2022;22(1):388. 

19.	Seyni-Boureima R, Zhang Z, Antoine MM, et al. A review on 
the anesthetic management of obese patients undergoing 
surgery. BMC Anesthesiol 2022;22(1):98.


