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ABSTRACT

Objective: Obesity may influence postoperative pain and patient-reported outcomes after
regional anesthesia through mechanisms beyond technical block success. This study evalu-
ated the association between body mass index (BMI) categories and perioperative outcomes
following ultrasound-guided infraclavicular brachial plexus block for upper extremity surgery.

Methods: This retrospective observational cohort included 83 adult patients (218 years)
undergoing hand, forearm, or elbow surgery with ultrasound-guided infraclavicular brachial
plexus block as the primary anesthetic technique. Patients were stratified by BMI as <25
kg/m? (n=19), 25-30 kg/m? (n=46), and 230 kg/m? (n=18). Postoperative pain intensity was
assessed using the Visual Analog Scale (VAS; 0-10) at 0, 6, 12, and 24 hours. Secondary
outcomes included rescue analgesia, opioid consumption, and patient-reported outcome
measures (PROMes), including satisfaction at | week and | month and subsequent preference
for regional anesthesia at | month.

Results: Demographic characteristics were similar across BMI groups (p>0.05). Postoper-
ative VAS scores differed by BMI at 0, 12, and 24 hours, with higher pain levels observed in
the BMI 230 group, most pronounced at 24 hours (3.1 1x£1.89), while 6-hour scores were
comparable between groups. Rescue analgesic use and opioid consumption did not differ
between groups. Patient satisfaction and |-month subsequent preference for regional anes-
thesia were significantly lower in the BMI 230 group compared with BMI <25 and BMI 25-30
(p<0.001).

Conclusion: Higher BMI was associated with worse postoperative pain trajectories and
lower patient-reported satisfaction after ultrasound-guided infraclavicular brachial plexus
block, despite similar rescue analgesic use and opioid consumption across BMI categories.
These findings suggest that BMI stratification may be relevant for individualized perioperative
analgesic planning and patient-centered outcome optimization.

that ultrasound-guided regional anesthesia techniques
improve perioperative safety by reducing opioid-related

Perioperative anesthetic management increasingly priori-
tizes strategies that optimize analgesic efficacy while mini-
mizing systemic adverse effects and resource utilization. In
upper extremity surgery, ultrasound-guided regional anes-
thesia techniques, particularly peripheral nerve blocks,
play a central role in optimizing intraoperative stability,
postoperative recovery trajectories, and patient-reported
outcomes by enabling targeted neural blockade with con-
sistent analgesic efficacy and procedural efficiency across
diverse patient population.l' Evidence to date indicates

complications and supporting more stable respiratory
and hemodynamic profiles, in line with modern periop-
erative care strategies.” In this context, the ultrasound-
guided infraclavicular brachial plexus block has emerged as
a commonly preferred approach, as it reliably anesthetizes
the hand, forearm, and elbow while maintaining a favor-
able safety profile through real-time visualization of neural
structures and avoidance of pleural and diaphragmatic in-
volvement.B
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Against this background of increasing reliance on ultra-
sound-guided regional anesthesia techniques, patient-
related factors have become important determinants of
perioperative block performance and recovery outcomes.
Obesity is an increasingly prevalent global health condi-
tion and a clinically relevant modifier of perioperative
anesthetic outcomes, with potential implications for both
the performance and effectiveness of regional anesthesia.
M Earlier observational studies raised concerns regarding
reduced peripheral nerve block success in obese patients.
54 Accumulating evidence indicates that, although in-
creased body habitus may be associated with prolonged
ultrasound visualization and needle advancement times,
the use of modern ultrasound-guided techniques largely
preserves block success rates, analgesic quality, opioid-s-
paring effects, and patient satisfaction across body mass
index (BMI) categories.”! Supporting this perspective,
prospective randomized data in obese surgical populations
have demonstrated that ultrasound-guided peripheral
plane blocks can significantly reduce postoperative opioid
consumption and pain intensity without increasing block-
related complications. Parallel methodological advances in
ultrasound imaging and interpretation have further refined
sonoanatomic identification in patients with increased
tissue depth, suggesting that obesity-related differences
may manifest primarily as increased procedural complexity
rather than diminished downstream analgesic or patient-
reported outcomes.®'¥

Nevertheless, this apparent equivalence in technical suc-
cess may mask clinically relevant heterogeneity in post-
operative pain experiences. Obesity is associated with
chronic low-grade inflammation, altered nociceptive pro-
cessing, and dysregulated neuroendocrine signaling, all of
which may contribute to heightened pain sensitivity and
increased analgesic requirements independent of block
adequacy.''! Moreover, obesity has been identified as an
independent risk factor for intraoperative supplementa-
tion and acute block-related complications in anatomically
challenging approaches, underscoring the need to distin-
guish procedural success from downstream analgesic and
patient-reported outcomes.!!

Contemporary perioperative care frameworks, including
enhanced recovery after surgery (ERAS) protocols, in-
creasingly prioritize patient-centered outcomes beyond
immediate analgesia.l'? Postoperative pain trajectories,
opioid consumption, and patient satisfaction are now
recognized as key determinants of recovery quality and
healthcare utilization. Despite this shift toward personal-
ized perioperative medicine, evidence linking BMI stratifi-
cation to integrated pain, analgesic consumption, and sat-
isfaction outcomes following regional anesthesia remains
limited.l'd

Existing literature on ultrasound-guided peripheral nerve
blocks predominantly focuses on isolated perioperative
endpoints, such as technical success rates or early postop-
erative pain scores, without adequately capturing the tem-
poral evolution of pain or patient satisfaction beyond the

immediate postoperative period.l'] Assessment of longi-
tudinal pain trajectories and patient-reported outcomes
remains limited. In particular, BMI-stratified prospective
and retrospective evaluations incorporating both short-
term (l-week) and intermediate-term (l-month) patien-
t-reported outcomes following ultrasound-guided infra-
clavicular brachial plexus block are notably scarce in the
current literature.['®!*13]

Addressing this knowledge gap may inform more accurate
preoperative counseling and individualized perioperative
analgesic strategies by clarifying the influence of BMI on
both technical block performance and patient-centered
postoperative outcomes, in line with the principles of pre-
cision perioperative medicine.

Therefore, this retrospective cohort study aimed to eval-
uate the association between BMI categories and inte-
grated perioperative outcomes in adults undergoing upper
extremity surgery with ultrasound-guided infraclavicular
brachial plexus block. Specifically, we investigated whether
BMI-related differences exist in block performance char-
acteristics, postoperative analgesic consumption, pain
intensity trajectories, patient satisfaction at |-week and
I-month follow-up, and patient-reported preference for
regional anesthesia in future surgical procedures.

MATERIALS AND METHODS
Study Design and Ethical Approval

This retrospective observational cohort study was ap-
proved by the Institutional Ethics Committee (Decision
No: 301, Date: 05 December 2025). Adult patients who
underwent upper extremity surgery under ultrasound-
guided infraclavicular brachial plexus block were identified
through the hospital’s electronic anesthesia and surgical
records. All procedures were conducted in accordance
with the ethical standards of the institutional ethics com-
mittee and the principles of the Declaration of Helsinki.
Due to the retrospective nature of the study, the require-
ment for written informed consent was waived.

Study Population

Patients aged 218 years who underwent elective or ur-
gent upper extremity surgery involving the hand, forearm,
or elbow with ultrasound-guided infraclavicular brachial
plexus block as the primary anesthetic technique were el-
igible for inclusion.

Exclusion criteria included incomplete medical records,
conversion to general anesthesia, failed block requiring al-
ternative anesthetic techniques, pre-existing chronic pain
syndromes, regular opioid use, neurologic deficits affecting
the operative limb, or contraindications to regional anes-
thesia.

BMI Classification

BMI was calculated as weight (kg) divided by height squared
(m?). Patients were stratified into three groups according
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to World Health Organization criteria:

* BMI <25 kg/m? (normal weight),
* BMI 25-30 kg/m? (overweight),
* BMI 230 kg/m? (obese).

Anesthetic Technique

Standard American Society of Anesthesiologists (ASA)
monitoring, including electrocardiography, noninvasive
blood pressure, and pulse oximetry, was applied to all pa-
tients. An intravenous line was established before block
placement, and sedation was provided with midazolam
and fentanyl as needed. Supplemental oxygen was adminis-
tered via nasal cannula throughout the procedure.

All infraclavicular brachial plexus blocks were performed
preoperatively under ultrasound guidance by experienced
anesthesiologists using a high-frequency linear transducer.
Patients were positioned supine with the ipsilateral arm
abducted, and after aseptic preparation, the axillary artery
and surrounding brachial plexus cords were identified in
the infraclavicular region.

A single-injection technique was used, and local anes-
thetic was administered incrementally under continuous
ultrasound visualization to ensure circumferential spread
around the neural structures. Block performance char-
acteristics, including procedural success and the need for
intraoperative supplementation, were recorded.

A standardized mixture consisting of 0.2% bupivacaine
combined with 0.4% lidocaine was used for all patients,
resulting in a total volume of 30 mL. The total volume and
concentrations were consistent across BMI groups and
were not adjusted according to body mass index.

Perioperative and Postoperative Management

Standardized intraoperative monitoring and postoperative
analgesia protocols were applied across all BMI groups.
Rescue analgesia was administered according to the insti-
tutional postoperative pain management protocol. When
the Visual Analog Scale (VAS) score was 23, diclofenac
sodium 75 mg or dexketoprofen 50 mg was given as first-
line therapy. If the VAS score remained 23, paracetamol |
g and tramadol 50 mg were administered. Rescue analgesic
use and opioid requirements were routinely recorded as
part of postoperative care.

Outcome Measures

The primary outcome was postoperative pain intensity
trajectory across BMI categories. Pain intensity was as-
sessed using the Visual Analog Scale (VAS), defined as
a 10-cm horizontal line ranging from 0 (no pain) to 10
(worst imaginable pain), at postoperative 0, 6, 12, and 24
hours.

Secondary outcomes included rescue analgesic require-
ment, opioid consumption, and patient-reported satis-
faction. Postoperative satisfaction was assessed using a
two-item Likert-type global satisfaction scale documented
in routine clinical follow-up notes. The first item evalu-

ated overall satisfaction with the anesthetic technique and
postoperative pain management (I = very dissatisfied, 5
= very satisfied). The second item assessed willingness to
choose regional anesthesia again for a similar procedure
(I = definitely no, 5 = definitely yes). Satisfaction scores
were obtained from postoperative |-week and |-month
follow-up records.

Demographic characteristics, anthropometric data, ASA
physical status, operative duration, and sex-based com-
parisons were also analyzed.

Statistical Analysis

Descriptive statistics were presented as mean + standard
deviation (SD), median (minimum—maximum), or number
and percentage, as appropriate. The distribution of con-
tinuous variables was assessed using the Kolmogorov—
Smirnov and Shapiro—-Wilk tests.

For normally distributed continuous variables, compar-
isons between independent groups were performed using
the independent samples t-test. Non-normally distributed
continuous variables were analyzed using the Mann—Whit-
ney U test or the Kruskal-Wallis test, as appropriate.
Categorical variables were compared using the chi-square
test, and Fisher’s exact test was applied when chi-square
assumptions were not met.

All statistical analyses were conducted using SPSS Statistics
software (version 27.0; IBM Corp., Armonk, NY, USA). A
p value <0.05 was considered statistically significant.

RESULTS

The study population consisted of 83 patients with a mean
age of 40.4+16.0 years. The majority were male (66.3%).
The mean BMI was 27.2+4.5 kg/m?2. According to BMI clas-
sification, 22.9% of patients had BMI <25 kg/m?, 55.4% had
BMI between 25-30 kg/m?, and 21.7% had BMI 230 kg/m?
(Table I).

There were no statistically significant differences among
BMI <25, BMI 25-30, and BMI 230 groups with respect
to age, sex distribution, height, or ASA physical status
(p>0.05 for all). Body weight differed significantly across
BMI groups (p<0.001), with the BMI 230 group exhibit-
ing significantly higher body weight compared with both
BMI <25 and BMI 25-30 groups. Additionally, the BMI
25-30 group had a significantly higher body weight than
the BMI <25 group. No significant difference in opera-
tive time was observed between the groups (p=0.065).
At postoperative hour 0, VAS scores were significantly
higher in patients with BMI 2 30 compared with those
with BMI 25-30 (p=0.040). No significant difference was
observed between the BMI <25 group and the other BMI
categories at this time point. VAS scores at postoperative
hour 6 did not differ significantly among the BMI groups
(p=0.742). At postoperative hour 12, the BMI 230 group
demonstrated significantly higher VAS scores compared
with the BMI 25-30 group (p=0.032). Similarly, at post-
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Table I. Baseline demographic, clinical, and outcome characteristics of the study population
Min-Max Median meanzSD, n (%)

Age (years) 18.0-78.0 38.0 40.4+16.0
Sex

Male 55 (66.3)

Female 28 (33.7)
Height (cm) 145.0-195.0 170.0 170.6+9.4
Weight (kg) 34.0-130.0 78.0 79.3£15.1
BMI 16.2-45.0 27.0 27.244.5
BMI (kg/m?)

<25 19 (22.9)

25-30 46 (55.4)

230 18 (21.7)
ASA Score

| 20 (24.1)

Il 62 (74.7)

1] I (1.2)
Surgical duration (min) 20.0-205.0 105.0 105.9+43.4
VAS Score

0. hr 0.00-4.00 0.00 0.51+0.85

6. hr 0.00-4.00 1.00 1.07+0.92

12. hr 0.00-5.00 2.00 2.17£1.02

24. hr 0.00-5.00 2.00 2.40£1.07
Rescue analgesia

) 55 (66.3)

+) 28 (33.7)
Opioid dose (mg)

0 71 (85.5)

100 2 (24)

200 10 (12.0)
I-month overall satisfaction score 3.0-5.0 5.0 4.5£0.7
I-month satisfaction

Neutral I (13.3)

Satisfied 20 (24.1)

Very satisfied 52 (62.7)
I-month preference for RA score 2.0-5.0 4.0 4.3+0.8
I-month preference for RA

No I (1.2)

Neutral 14 (16.9)

Yes 29 (34.9)

Definitely yes 39 (47.0)

Data are presented as mean * standard deviation (SD), median, minimum-maximum (Min—Max), or number (n) and percentage (%), as appropriate.

BMI: Body mass index; ASA: American Society of Anesthesiologists physical status classification; VAS: Visual Analog Scale for pain; RA: Regional

anesthesia.

operative hour 24, VAS scores were significantly higher in
the BMI 2 30 group compared with both BMI <25 and BMI
25-30 groups (p=0.007), whereas no significant difference
was observed between BMI <25 and BMI 25-30 groups
(Fig. 1). No statistically significant differences were found
among BMI groups with respect to rescue analgesic use or
opioid consumption (p>0.05 for all comparisons). Patient
satisfaction scores were significantly lower in the BMI 2

30 group compared with both BMI <25 and BMI 25-30
groups (p<0.001). No significant difference was observed
between BMI <25 and BMI 25-30 groups. Similarly, one-
month overall satisfaction scores were significantly higher
in the BMI <25 and BMI 25-30 groups compared with the
BMI 2 30 group (p<0.001), while no significant difference
was detected between BMI <25 and BMI 25-30 groups.
Patients with BMI 25-30 demonstrated significantly higher
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Table 2. Comparison of demographic, perioperative, and outcome variables across bmi groups

BMI <25 (n:19) BMI 25-30 (n=46) BMI 230 (n=18) p

Age
(meanzSD) 35.1x15.6 41.1£15.7 44.1£16.9 0.169
Median 28.0 44.0 41.0

Sex
Male, n (%) 13 (68.4) 30 (65.2) 12 (66.7) 0.969
Female n (%) 6 (31.6) 16 (34.8) 6 (33.3)

Height (cm)
(mean x SD) 173.0£12.1 169.5+8.8 170.9£7.8 0.409
Median 173.0 170.0 169.0

Weight (kg)
(mean % SD) 65.7x11.2 77.8+8.6 97.6x14.4 0.000
Median 70.02 78.0° 90.0

ASA Score
I, n (%) 6 (31.6) 12 (26.1) 2 (11.1) 0310
II, n (%) 13 (68.4) 33 (71.7) 16 (88.9)
I, n (%) 0 (0.0) I (2.2) 0 (0.0)

Surgical duration (min)
(meanzSD) 81.2+44.3 102.7£35.9 140.0£40.5 0.000
Median 75.03 105.0° 152.5

VAS Score

0. hr (meanSD) 0.63£1.07 0.30£0.59 0.89+1.02 0.040
Median 0.00 0.002 1.00

6. hr (meanSD) 1.00£1.05 1.04+0.82 1.22£1.06 0.742
Median 1.00 1.00 1.00

12. hr (mean%SD) 2.11l.10 1.98+0.93 2.72+1.02 0.032
Median 2.00 2.003 2.00

24. hr (meanSD) 2.37%1.12 2.13+£0.93 3.11£1.08 0.007
Median 2.003 2.003 4.00

Rescue analgesia
(=), n (%) 13 (68.4) 29 (63.0) 13 (72.2) 0.764
(+), n (%) 6 (31.6) 17 (37.0) 5 (27.8)

Opioid dose (mg)
0, n (%) 16 (84.2) 39 (84.8) 16 (88.9) 0.900
100, n (%) 0 (0.0) 2 (4.3) 0 (0.0)
200, n (%) 3(15.8) 5 (10.9) 2 (I1.1)

I-month overall

satisfaction score
(meanxSD) 4.6+0.5 4.8+0.4 3.6+0.8 0.000
Median 5.00 5.00 3.00"2

I-month satisfaction
Neutral, n (%) 0 (0.0) 0 (0.0) I 6l1.1) 0.000
Satisfied, n (%) 7 (36.8) 10 (21.7) 3 (l6.7)
Very satisfied, n (%) 12 (63.2) 36 (78.3) 42 (22.2)

I-month preference for RA score
(meanxSD) 4.2+0.5 4.710.5 3.3x0.8 0.000
Median 4.002 5.00 3.00"2

I-month preference for RA
No, n (%) 0 (0.0) 0 (0.0) | (5.6) 0.000
Neutral, n (%) 1 (5.3) 0 (0.0) 13 (72.2)
Yes, n (%) 13 (68.4) 15 (32.6) 1 (5.6)
Definitely yes, n (%) 5 (26.3) 31 (67.4) 312 (16.7)

Data are presented as mean * standard deviation (SD), median or number (n) and percentage (%), as appropriate. Comparisons among BMI groups
were performed using the Kruskal-Wallis test for continuous variables and the chi-square (x?) test or Fisher’s exact test, as appropriate, for catego-
rical variables. A p value <0.05 was considered statistically significant. BMI: body mass index; ASA: American Society of Anesthesiologists physical

status classification; VAS: Visual Analog Scale for pain; RA: Regional anesthesia.
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Table 3. Comparison of perioperative characteristics and postoperative pain outcomes between male and female patients
Male (n=55) Female (n=28) p
MeanzSD, n (%) Median MeanzSD, n (%) Median
Age (years) 34.7£13.2 320 51.4%15.6 51.0 0.000
Height (cm) 175.2+6.7 173.0 161.67.1 161.0 0.000
Weight (kg) 83.2£13.6 80.0 719154 72.0 0.001
BMI 27.1x4.5 26.3 27.3+4.7 27.5 0.616
BMI<25 13 (23.6) 6 (21.4) 0.969
25-30 30 (54.5) 16 (57.1)
230 12 (21.8) 6 (21.4)
ASA Score
I 17 (30.9) 3 (10.7) 0.042
I 38 (69.1) 24 (85.7)
n 0 (0.0) 1 (3.6)
Surgical duration (min) 102.1+46.4 105.0 113.2+36.4 110.0 0.274
VAS Score
0. hr 0.6x1.0 0.0 0.3+0.5 0.0 0313
6. hr 1.2£1.0 1.0 0.9+0.8 1.0 0.264
12. hr 2.3%1.1 2.0 2.0+0.9 2.0 0.453
24. hr 2.5%1.1 2.0 2.2x1.0 2.0 0.267
Rescue analgesia
(-) 39 (70.9) 16 (57.1) 0.210
(+) 16 (29.1) 12 (42.9)
Opioid dose (mg)
0 50 (90.9) 21 (75.0) 0.051
100 0 (0.0) 2(7.1)
200 59.1) 5(17.9)
I-month overall satisfaction score 4.4+0.8 5.0 4.610.6 5.0 0.197
I-month satisfaction
Neutral 9 (16.4) 2(7.1) 0.400
Satisfied 14 (25.5) 6 (21.4)
Very satisfied 32 (58.2) 20 (71.4)
I-month preference for RA score 4.2+0.8 4.0 4.410.8 5.0 0.231
I-month preference for RA
No 0 (0.0) 1 (3.6) 0.522
Neutral 11 (20.0) 3 (10.7)
Yes 21 (38.2) 8 (28.6)
Definitely yes 23 (41.8) 16 (57.1)

Values are presented as mean * standard deviation (SD), median, or number (percentage), as appropriate. Continuous variables were compared
between sexes using the Student’s t-test or Mann—Whitney U test, depending on data distribution. Categorical variables were compared using the
chi-square test or Fisher’s exact test, as appropriate. A p value <0.05 was considered statistically significant. VAS: Visual Analog Scale; BMI: Body mass
index; ASA: American Society of Anesthesiologists physical status classification; RA: Regional anesthesia.

scores for subsequent preference for regional anesthesia
score compared with both BMI <25 and BMI 230 groups
(p<0.001). Additionally, the BMI <25 group showed sig-
nificantly higher subsequent preference for regional anes-
thesia scores compared with the BMI 230 group. At one
month, patients’ subsequent preference for regional anes-
thesia (patient-reported outcome measure, PROM) scores
were significantly higher in the BMI <25 and BMI 25-30
groups compared with the BMI 230 group (p<0.001), with
no significant difference between the BMI <25 and BMI
25-30 groups (Table 2).

Female patients were significantly older than male patients

Figure 1. Postoperative VAS scores accross BMI groups during
the first 24 hours. VAS: Visual Analog Scale; BMI: Body Mass
Index.
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(p<0.05). Females also had significantly lower height and
body weight compared with males (p<0.05 for both).
However, BMI values and BMI distribution did not differ
significantly between sexes (p>0.05). ASA scores were
significantly higher in female patients (p<0.05). Operative
duration did not differ significantly between male and fe-
male patients. Postoperative VAS scores at 0, 6, 12, and
24 hours showed no significant sex-related differences.
Similarly, rescue analgesic use, opioid consumption, pa-
tient satisfaction, one-month overall satisfaction, and sub-
sequent preference for regional anesthesia score at one
month did not differ significantly between males and fe-
males (p>0.05 for all) (Table 3).

DISCUSSION

This retrospective cohort study demonstrates that BMI
serves as a critical determinant of perioperative outcomes
following ultrasound-guided infraclavicular brachial plexus
block, encompassing broader perioperative clinical and
analgesic outcomes. While our findings reveal comparable
block success rates across BMI categories, postoperative
pain trajectories, analgesic consumption patterns, and pa-
tient satisfaction scores exhibit significant deterioration
with advancing BMI classification. These observations un-
derscore the importance of viewing BMI not solely as a
demographic variable, but rather as an independent peri-
operative outcome determinant informing tailored thera-
peutic strategies.

The time-dependent trajectory of postoperative pain in-
tensity in our cohort demonstrates a distinct pattern of
BMI-stratified heterogeneity, particularly pronounced at
the 24-hour interval where patients with BMI 230 kg/
m?2 demonstrated VAS scores of 3.11%1.89, substantially
exceeding those of patients with lower BMI. This finding
aligns with contemporary evidence from Zengin et. Al,['¢]
who similarly documented elevated VAS scores at 4, 12,
and 48 hours in obese patients receiving thoracic paraver-
tebral block anesthesia. However, our investigation further
elaborates this time-course characterization, demonstrat-
ing that BMI-related pain differences remain evident be-
yond the early postoperative period, extending through
the 12- and 24-hour recovery intervals.

The heterogeneous pain profile observed across BMI cat-
egories cannot be fully explained by variability in block
technical success alone, suggesting that obesity influ-
ences adverse pain-related outcomes primarily through
alterations in nociceptive processing rather than regional
anesthesia performance in itself. Growing evidence sug-
gests that chronic low-grade inflammation associated with
adipose tissue, marked by increased interleukin-6, tumor
necrosis factor-a, and C-reactive protein levels, together
with altered neuroendocrine signaling, promotes height-
ened nociceptive sensitivity independent of regional anes-
thetic effectiveness.'’] De Cassai et. al.l underscore this
mechanistic distinction, emphasizing that altered bioactive
adipokine profiles in obese patients predispose toward

enhanced nociceptive processing and attenuated analgesic
responsiveness. This represents a key pathophysiologic
mechanism acting independently of technical block success.

These clinical findings are supported by emerging mecha-
nistic data indicating that obesity alters nociceptive pro-
cessing and inflammatory signaling, thereby modifying
postoperative pain and patient-reported outcomes inde-
pendently of block performance. Lin et. al.l'® report that,
despite advances in ultrasound imaging, identification of
neural structures in obese patients remains limited by adi-
pose-related acoustic attenuation. The pattern observed
in our study, with technically successful blocks accompa-
nied by higher postoperative pain in patients with BMI 230
at 24 hours, indicates that adequate sonographic visualiza-
tion does not reliably predict anesthetic effectiveness in
the context of obesity-related inflammatory changes.

Obesity-related pain phenotypes arise from the integrated
effects of genetic susceptibility, neuroendocrine dysregula-
tion, and altered peripheral nociceptive signaling. Emerging
mechanistic studies indicate that genetic variants influenc-
ing p-opioid receptor expression in obese individuals are
associated with increased receptor levels together with
reduced pain thresholds and higher opioid requirements.
[l The progressive increase in pain observed in our co-
hort, most evident at 24 hours in patients with BMI 230,
likely reflects the interaction between pre-existing obe-
sity-related inflammation and the acute inflammatory re-
sponse to surgery.

Zengin et. all'! demonstrated through genetic polymor-
phism screening that elevated mu receptor expression
in morbidly obese patients correlated paradoxically with
increased morphine and fentanyl consumption require-
ments, suggesting that polymorphism-related alterations
in opioid receptor physiology may contribute to the en-
hanced analgesic demands observed in our obese cohort.
Furthermore, altered nociceptor sensitization mediated by
chronic elevations in inflammatory mediators leads to per-
sistent hyperalgesia that perioperative regional anesthesia,
even when technically successful, may not fully mitigate.

De Cassai et. al.l! report that local anesthetic distribu-
tion in obesity is better predicted by lean body weight
rather than total body weight (TBW), such that TBW-
based dosing may result in relatively lower effective expo-
sure in obese patients, contributing to reduced analgesic
effectiveness despite technical block success. Addition-
ally, increased adipose tissue depth during infraclavicular
block in obese patients may compromise effective local
anesthetic distribution, as shown by Kavakli et. al.,’®! who
demonstrated progressive ultrasound signal attenuation
with increasing fatty tissue thickness.

An important finding of our study relates to patients’ sub-
sequent preference for regional anesthesia as a PROM. This
preference was markedly higher among patients with BMI
<25 (94.7%) compared with those with BMI 230 (27.8%),
reflecting clinically relevant variation in patient-perceived
benefit across BMI categories. This difference is consistent
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with the observed variation in postoperative pain intensity
and suggests that procedural block success, in the absence
of effective pain control, may not be sufficient to ensure
patient satisfaction.

Admiraal et. al.l'l support the greater incorporation of
PROMs in regional anesthesia research, alongside technical
metrics such as block success rate and procedure dura-
tion. Consistent with this approach, our findings show that
BMl-related differences in patient-reported satisfaction
occur despite similar block success and are more closely
related to postoperative pain patterns than to procedural
block performance.

Current perioperative care models, including ERAS pro-
tocols, increasingly emphasize individualized, patient-cen-
tered outcomes.['? In obese patients undergoing infraclav-
icular brachial plexus block, several targeted strategies
may improve analgesic effectiveness and patient experi-
ence. Local anesthetic dosing should be guided by lean
body weight rather than total body weight, particularly
for lipophilic agents such as bupivacaine, to better reflect
pharmacokinetic behavior in obesity.! In addition, ultra-
sound-guided block performance in obese patients should
be optimized through technique modifications.?? Op-
timization of ultrasound settings and patient positioning
may facilitate target visualization, and regional anesthesia
is best applied within an opioid-sparing multimodal strat-
egy; in bariatric populations, Baytar et al.?"! reported im-
proved postoperative respiratory outcomes and reduced
opioid consumption with a modified thoracoabdominal
nerve block approach.

By extending follow-up beyond the early postoperative
period and incorporating patient-reported outcome mea-
sures, this study complements existing infraclavicular block
literature, which has largely focused on technical success
and early pain. In this context, Saranlal et. al.l'! evaluated
infraclavicular block performance across BMI groups but
did not assess postoperative pain, analgesic use, or patient
satisfaction, whereas our analysis integrates both technical
and patient-centered outcomes.

These findings have important implications for the periop-
erative management of obese patients undergoing regional
anesthesia. Preoperative evaluation should acknowledge
that technical block success may not ensure adequate
postoperative analgesia in obese patients, and that multi-
modal pain management may be required. Local anesthetic
dosing is better based on lean body weight rather than
total body weight, with consideration of agent-specific
pharmacokinetic properties and monitoring for local anes-
thetic systemic toxicity; De Cassai et. al.ll provide evi-
dence-based dosing frameworks stratified by BMI category
and specific local anesthetic agents. In addition, the use of
anti-inflammatory medications, perineural adjuvants, and
supplementary regional techniques, when feasible, should
be incorporated into perioperative care pathways to im-
prove analgesic outcomes in obese patients.

Finally, PROMs from our study indicate that the quality of

analgesia during the first 24 postoperative hours is closely
associated with subsequent patient experience. Optimiz-
ing early pain control in the post-anesthesia care unit may
improve patient satisfaction and subsequent patient-re-
ported outcomes related to regional anesthesia.

Limitations

This study has several limitations. Its retrospective design
introduces potential sources of bias, and the relatively
small sample size with limited representation of patients
with BMI >40 kg/m? reduces the precision of subgroup
analyses. Pain was assessed only with the visual analog
scale, without quantitative sensory or functional measures,
and sensory block distribution was not systematically eval-
uated. In addition, although all procedures involved upper
extremity surgeries within the infraclavicular block distri-
bution area, variability in surgical type may have influenced
postoperative analgesic requirements and could represent
a potential confounding factor. Finally, the restriction to
upper extremity surgery limits the generalizability of these
findings to other surgical settings.

CONCLUSION

This study indicates that obesity influences infraclavicu-
lar brachial plexus block outcomes through mechanisms
that extend beyond technical block success, with higher
postoperative pain and lower patient-reported satisfaction
observed in patients with higher BMI. These findings sup-
port the need for BMI-specific approaches to periopera-
tive pain management. Future prospective studies should
evaluate weight-adjusted dosing strategies, optimized
block techniques, multimodal analgesia, and longitudinal
patient-reported outcomes, while also exploring the role
of inflammatory and neurobiological mechanisms underly-
ing altered pain responses in obesity. Such work may help
to define more individualized perioperative strategies that
improve both analgesic effectiveness and patient-centered
outcomes in this patient group.
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infraklavikiler Brakiyal Pleksus Blogu Uygulanan Hastalarda Vicut Kitle indeksi ile
Postoperatif Agn Sonuclan ve Hasta Memnuniyeti Arasindaki Iliski

Amag: Obezite, rejyonal anestezi sonrasi postoperatif agri ve hasta bildirimiyle Slgiilen sonuglari, teknik blok basarisinin Gtesindeki me-
kanizmalar yoluyla etkileyebilir. Bu galismada, ultrason esliginde infraklavikiiler brakiyal pleksus blogu uygulanan iist ekstremite cerrahisi
hastalarinda viicut kitle indeksi (VKI) kategorileri ile perioperatif sonuglar arasindaki iliski degerlendirilmistir.

Gereg ve Yontem: Bu retrospektif gézlemsel kohort galismasina, el, 6nkol veya dirsek cerrahisi igin primer anestezi teknigi olarak ultrason
esliginde infraklavikiiler brakiyal pleksus blogu uygulanan 83 eriskin hasta (18 yas) dahil edildi. Hastalar VKI’ye gore <25 kg/m? (n=19), 25-30
kg/m? (n=46) ve 230 kg/m? (n=18) olarak siniflandirildi. Postoperatif agri siddeti, Gorsel Analog Skala (VAS; 0—10) kullanilarak 0., 6., 12. ve
24. saatlerde degerlendirildi. ikincil sonlanim &lgiitleri; kurtarma analjezi gereksinimi, opioid tiiketimi ve hasta bildirimiyle &lgiilen sonuglari
(PROM'lar) kapsadi. PROM’lar, |. hafta ve |. ayda hasta memnuniyeti ile |. ayda gelecekte rejyonal anestezi tercihine iliskin degerlendirmeleri
icerdi.

Bulgular: Demografik ozellikler, BMI gruplari arasinda benzerdi (p>0.05). Postoperatif VAS skorlari VKi’ye gore 0., 12. ve 24. saatlerde an-
lamli farklilik gésterdi; en yiksek agri 6zellikle 24. saatte VKi 230 olan hastalarda saptandi (3.11+1.89), 6. saat skorlari ise benzerdi. Kurtarma
analjezi kullanimi ve opioid tiiketimi gruplar arasinda farkliik géstermedi. Hasta memnuniyeti ve |. ayda rejyonal anesteziyi tekrar tercih etme
skorlar1 VKi 230 grubunda, VKi <25 ve VKi 25-30 gruplarina kiyasla anlamli olarak daha diigiiktii (p<0.001).

Sonug: Yiiksek VKi, ultrason eliginde infraklavikiiler brakiyal pleksus blogu sonrasinda daha olumsuz agri seyri ve daha diisiik hasta bildiri-
miyle Slgiilen memnuniyet ile iliskili bulunmustur; buna kargin kurtarma analjezi ve opioid kullanimi VKi gruplari arasinda benzerdir. Bu bul-
gular, bireysellestirilmis perioperatif analjezik planlama ve hasta odakli sonuglarin iyilestirilimesi agisindan VKI siniflamasinin dikkate alinmasi
gerektigini duslindliirmektedir.

Anahtar Sézciikler: infraklavikiiler brakiyal pleksus blogu; postoperatif agri; rejyonal anestezi; viicut kitle indeksi. )
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