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Abstract

Introduction: Postoperative pain after laparoscopic cholecystectomy may delay recovery and increase opioid
exposure. The erector spinae plane block has been proposed as a component of multimodal analgesia, but
local prospective data remain limited.

Methods: This prospective, randomized, controlled cohort study included 40 adults undergoing elective
laparoscopic cholecystectomy. Of these, 20 participants received an ultrasound-guided bilateral erector
spinae plane block at T9 with 0.375% ropivacaine (20 mL per side) plus multimodal analgesia, and the
remaining 20 patients received multimodal analgesia without the block. The prespecified primary endpoint
was resting Numeric Rating Scale pain at 12 hours. Secondary outcomes included pain at additional time
points and recorded rescue tramadol use. Analyses were unadjusted and included repeated-measures
models, Holm-adjusted pointwise comparisons, standardized mean differences, and Fisher exact tests.

Results: At 12 hours, mean resting pain was 1.80 * 0.70 in the block group and 3.40 * 1.31 in the comparison
group (mean difference -1.60; 95% CI -2.28 to -0.92; p<0.001; Hedges' g=-1.49). The difference did not reach
the prespecified two-point threshold used for sample size planning. Recorded rescue tramadol use occurred
in two (10.0%) participants in the block group versus 14 (70.0%) participants in the comparison group (risk
ratio 0.143; 95% CI 0.037-0.549; absolute risk difference -0.60; p=0.00024). The group-by-time interaction
was not significant for resting or movement pain. Postoperative nausea and vomiting occurred in one
participant per group.

Conclusions: Bilateral erector spinae plane block was associated with lower unadjusted pain scores and a
marked reduction in recorded rescue tramadol use. The most clinically salient signal was the lower frequency
of recorded rescue analgesia, although the indication for every administration could not be independently
verified. Because the primary pain difference remained below the prespecified two-point threshold, the
findings should be considered hypothesis-generating.

Categories: Pain Management, General Surgery, Anesthesiology
Keywords: erector spinae plane block, laparoscopic cholecystectomy, multimodal analgesia, postoperative analgesia,
ropivacaine

Introduction

Laparoscopic cholecystectomy is commonly followed by a combination of somatic, visceral, and referred
pain. Procedure-specific recommendations support multimodal analgesia to reduce opioid exposure and
facilitate early recovery [1-3]. Despite the minimally invasive approach, a clinically relevant proportion of
patients still require rescue opioids during the first postoperative day.

Ultrasound-guided fascial plane blocks have expanded the options for perioperative analgesia. The erector
spinae plane block is intended to produce craniocaudal spread within a thoracic fascial plane and may
influence both somatic and visceral nociception [4,5]. Systematic reviews of laparoscopic cholecystectomy
have reported lower pain scores and opioid requirements with the block, although effect estimates vary
across techniques, vertebral levels, local anesthetic regimens, and comparator strategies [6-8].
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Prospective trials have generally supported an analgesic benefit, but most were randomized studies
conducted outside Mexico [9-17]. The present study evaluated the association between bilateral erector
spinae plane block with 0.375% ropivacaine and postoperative analgesic outcomes in a Mexican hospital.
The prespecified primary endpoint was resting pain at 12 hours. Secondary outcomes included pain at other
scheduled assessments, recorded rescue tramadol use, and crude postoperative nausea and vomiting.

Materials And Methods
Study design and setting

This was a prospective, randomized, controlled cohort study conducted at Hospital General de Zona No. 33
in Bahia de Banderas, Nayarit, Mexico, between January and May 2026. Participants were analyzed according
to the perioperative analgesic strategy received. Reporting was structured according to the STROBE
(STrengthening the Reporting of OBservational studies in Epidemiology) cohort-study framework [18].

Ethical considerations

The study protocol was approved on December 5, 2025, by the Local Health Research Committee No. 1802,
General Hospital Zone No. 1, Instituto Mexicano del Seguro Social (IMSS) (registration number: R-2025-
1802-061). Written informed consent was obtained from all participants before inclusion.

Study population

Eligible participants were adults aged 18-65 years with American Society of Anesthesiologists (ASA)
physical status I-III who were scheduled for elective laparoscopic cholecystectomy under general anesthesia.
Patients were excluded if they had a history of thoracic or abdominal neuralgia, psychiatric disorders,
cognitive impairment, or declined participation. Patients requiring conversion from laparoscopic to open
surgery or experiencing an anesthetic complication requiring protocol deviation were also excluded in the
final analysis.

Exposure groups and perioperative analgesia

The analytic dataset contained 40 participants, with 20 participants in each exposure group. All participants
received a standardized general anesthetic and intravenous multimodal analgesia comprising paracetamol 1
g, ketorolac 30 mg, dexamethasone 8 mg, and ondansetron 8 mg. Participants were assigned to Group A or
Group B using a computer-generated allocation sequence created and used by an investigator who was not
involved in clinical care or postoperative data collection. Group A (block group) received an ultrasound-
guided bilateral erector spinae plane block at the T9 level before induction, using 0.375% ropivacaine at 20
mL per side (150 mg total). Group B (comparison group) received the same multimodal regimen without the
block. Postoperative pain was assessed by a post-anesthesia care unit (PACU) physician who was not
involved in the allocation process and did not have access to the allocation list or intraoperative block
documentation. However, the original computer-generated allocation-sequence file, a separate record
documenting allocation concealment, and a separate blinding log is no longer available and this has been
listed in the Limitations.

Outcomes

Pain intensity was measured using an 11-point Numeric Rating Scale from 0 (no pain) to 10 (worst pain
imaginable). Resting pain was assessed at 0, 2, 12, and 24 hours after surgery, and movement pain was
assessed at 12 and 24 hours. The prespecified primary endpoint was resting pain at 12 hours. The secondary
analgesic endpoint was recorded as rescue tramadol use. Intravenous tramadol 50 mg was intended for
breakthrough pain at a Numeric Rating Scale score of at least 6; however, the contemporaneous clinical
indication for every recorded administration could not be independently verified. Safety assessment was
limited to the crude incidence of postoperative nausea and vomiting.

Sample size

The sample size was planned to detect a two-point difference in resting pain at 12 hours, assuming a
standard deviation of 2.0, a two-sided alpha of 0.05, and 80% power. The final target was 20 participants per
group after allowing for anticipated attrition. The two-point value is reported as the prespecified planning
threshold rather than a universally established minimal clinically important difference.

Statistical analysis

Analyses were unadjusted because the sample size did not support stable multivariable modeling.
Continuous baseline variables were compared with Welch t-tests and summarized with standardized mean
differences. Pain trajectories were evaluated using mixed repeated-measures analysis of variance.
Greenhouse-Geisser correction was applied when sphericity was violated, and partial eta squared quantified
model-level effect size. Pointwise group comparisons used Welch t-tests with Holm correction; Hedges' g, a
small-sample bias-corrected standardized mean difference, quantified the magnitude of between-group
differences. Mann-Whitney U tests with Holm correction were used as sensitivity analyses. Categorical
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outcomes were compared using Fisher's exact test and summarized with risk ratios, absolute risk differences,
and, for recorded rescue tramadol use, the number needed to treat. All effect estimates are crude
associations, and two-sided p-values below 0.05 were considered statistically significant. Statistical analyses
were performed using IBM SPSS Statistics for Windows, version 24.0 (IBM Corp., Armonk, New York, United
States).

Results
Participant flow and baseline characteristics

The analytic dataset included 40 complete records, with 20 participants in each group. No scheduled pain
outcome was missing. Figure I/ presents the flow of participants.

Potentially eligible patients during the reported study period

l

Enrolled and represented in the analytic dataset
n =40

|

Group A: bilateral erector spinae plane block A . i i
plus multimodal analgesia Group B: multimodal Enzacl‘gesla without block
n=20 -
Complete scheduled pain outcome data Complete scheduled pain outcome data
n=20 n=20
Included in unadjusted analysis Included in unadjusted analysis
n =20 n =20

FIGURE 1: Participant flow diagram

Baseline age, weight, height, BMI, obesity category, and ASA physical status were similar between groups
(Table 7). Sex was not included in the validated analytic dataset and was therefore not reported.
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Characteristic

Age (years), mean+SD
Weight (kg), mean+SD
Height (m), mean+SD

BMI ( kg/m?), mean+SD

Group A (block group) (n=20)

43.25+11.89

75.95+11.29

1.63 +0.09

28.50 +2.63

Obesity (BMI 230 kg/m?), n (%) 6 (30.0)

ASA physical status I, n

(%) 1(5.0%)

ASA physical status I, n (%) 19 (95.0%)

ASA physical status Ill, n 0 (0.0%)

Group B (comparison group) (n=20)

43.45+9.91

77.90 + 13.64

1.64 +0.08

28.93+4.79

8 (40.0)

1 (5.0%)

19 (95.0%)

0 (0.0%)

TABLE 1: Baseline characteristics of the analytic cohort

Continuous-variable effect sizes are Cohen's d. Negative values indicate lower mean values in Group A.

ASA: American Society of Anesthesiologists; BMI: body mass index; RR: risk ratio

-0.02

-0.16

-0.13

-0.11

Effect size

p value
0.954
0.625
0.681

0.727

RR 0.75 (0.32-1.77) 0.741

Cramér V 0.00

1.000

Outcome/time
Rest, 0 hours

Rest, 2 hours

Rest, 12 hours
Rest, 24 hours
Movement, 12 hours

Movement, 24 hours

Postoperative pain

For resting pain, the crude main effect of group was significant, F(1,38)=23.21, p<0.001, partial eta
squared=0.379. The Greenhouse-Geisser-corrected effect of time was significant, F(2.16,82.02)=4.36,
p=0.014, partial eta squared=0.103, whereas the group-by-time interaction was not, F(2.16,82.02)=1.59,

p=0.209, partial eta squared=0.040. Mauchly's W was 0.470 (p<0.001), and Greenhouse-Geisser epsilon was

0.719.

For movement pain, the group effect was significant, F(1,38)=31.56, p<0.001, partial eta squared=0.454, and
pain declined over time, F(1,38)=25.26, p<0.001, partial eta squared=0.399. The group-by-time interaction
was not significant, F(1,38)=0.67, p=0.418, partial eta squared=0.017. Pointwise comparisons are summarized

in Table 2, and model-level effects are summarized in Table 3.

Group A, mean * SD
215+ 1.14
220+ 1.11
1.80+0.70
1.55+0.60
2.45+1.00

1.55+0.60

Group B, mean * SD
2.80 +0.89
3.55+2.14
3.40 £1.31
2.55+0.76
3.95+1.54

2.70+£0.57

Mean difference A-B

-0.65

-1.35

-1.60

-1.00

-1.50

-1.15

TABLE 2: Complete pointwise postoperative pain results.

Negative mean differences and negative Hedges' g values favor Group A. The 0-hour comparison was not statistically significant. The two-hour parametric

95% CI

-1.31 10 0.01

-2.4510-0.25

-2.28 t0 -0.92

-1.44 to -0.56

-2.33t0-0.67

-1.53t0 -0.77

Holm p
0.052
0.036
<0.001
<0.001
<0.001

<0.001

Hedges'g
-0.62
-0.78
-1.49
-1.43
-1.13

-1.92

result was not confirmed by the Holm-adjusted Mann-Whitney sensitivity analysis (p=0.074). The 12- and 24-hour findings remained significant in

sensitivity analyses.
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Outcome Effect F Degrees of freedom p value Partial eta squared
Resting pain Group 2321 1,38 <0.001 0.379
Resting pain Time, Greenhouse-Geisser 4.36 2.16, 82.02 0.014 0.103
Resting pain Group x time, Greenhouse-Geisser 1.59 2.16, 82.02 0.209 0.040
Movement pain Group 3156 1,38 <0.001 0.454
Movement pain Time 2526 1,38 <0.001 0.399
Movement pain Group x time 0.67 1,38 0.418 0.017

TABLE 3: Mixed repeated-measures model results.

Recorded rescue tramadol and postoperative nausea and vomiting

Recorded rescue tramadol use occurred in two (10.0%) participants in Group A and 14 (70.0%) participants
in Group B. The risk ratio was 0.143 (95% CI 0.037-0.549), and the absolute risk difference was -0.60 (95% CI
-0.84 to -0.36; p=0.00024). The descriptive number needed to treat to avoid one recorded rescue event was
1.67 (95% CI 1.19-2.78). Because the indication for every administration was not independently verifiable,
these measures describe recorded use rather than confirmed protocol-triggered rescue.

Postoperative nausea and vomiting occurred in one participant (5.0%) in each group. The estimate was
imprecise and does not establish comparative safety or equivalence. Binary postoperative outcomes are
summarized in Table 4.

Group A (n=20), Group B (n=20), n Risk ratio (95% Risk difference NNT (95%
Outcome p value
n (%) (%) Cl) (95% ClI) Cl)
Recorded rescue tramadol 2 (10.0%) 14 (70.0%) 0.143 (0.037- 0.60 (:0.84 0 -0.36) 1.67 (1.19- 0.00024
use - s 0.549) : ' ' 2.78) '
Postoperative nausea and 1(5.0%) 1(5.0%) 1.00 (0.067- 0.00 Not 1,000
vomiting - s 14.904) ' applicable '

TABLE 4: Binary postoperative outcomes.

NNT: number needed to treat

Discussion

The most clinically salient finding was the marked reduction in recorded rescue tramadol use among
participants who received bilateral erector spinae plane block. The absolute difference was 60 percentage
points, corresponding to a risk ratio of 0.143 and a descriptive number needed to treat of approximately two.
This opioid-sparing signal is consistent with systematic reviews and controlled trials reporting reduced
postoperative analgesic requirements after erector spinae plane block [6-17]. However, rescue analgesia was
a secondary outcome, and the contemporaneous indication for every tramadol administration could not be
verified. The finding should therefore be interpreted as a strong hypothesis-generating association rather
than definitive evidence of protocol-adherent opioid sparing.

The prespecified primary endpoint also favored the block group: resting pain at 12 hours was 1.60 points
lower. The standardized difference was large (Hedges' g=-1.49), but the absolute difference remained below
the two-point threshold used for sample size planning. This distinction is important because statistical
significance and standardized effect size do not establish that the prespecified absolute clinical target was
reached. The absence of a significant group-by-time interaction further indicates that the data support an
overall between-group difference rather than demonstrably different temporal trajectories.

The observed pattern is biologically plausible. Fascial plane spread may influence thoracic dorsal and ventral
rami and provide multisegmental somatic and visceral analgesia [4,5]. Recent meta-analyses have generally
found lower pain scores and opioid consumption after erector spinae plane block for laparoscopic
cholecystectomy [6-8,17]. Nevertheless, heterogeneity in block level, timing, volume, concentration,
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comparator regimens, and outcome measurement limits direct comparison across studies.

This study has several limitations. The original group-allocation mechanism, assessor blinding, and
complete pre-enrollment screening flow could not be independently verified, creating substantial potential
for selection and detection bias. The sample was small, and no multivariable adjustment was performed;
residual confounding therefore remains possible. The validated analytic dataset did not include sex, and
unsupported sex counts were not reported. Technical details of the ultrasound system, transducer, needle,
trajectory, and block-success criteria were not recorded, which limits procedural reproducibility. The rescue-
tramadol analysis reflects recorded administrations rather than uniformly confirmed Numeric Rating Scale-
triggered events. Finally, surveillance for local anesthetic systemic toxicity and other regional anesthesia
complications [19-21] was not protocolized, so comparative safety cannot be established.

The results support further prospective evaluation using large cohort sizes, a documented allocation process,
a complete screening log, blinded outcome assessment when feasible, standardized rescue criteria, complete
block documentation, and prespecified safety surveillance. Future studies should preserve both absolute
pain differences and opioid-use outcomes, because the present data suggest that the clinically meaningful
signal may lie more in reduced rescue analgesia than in attainment of a two-point pain-score difference.

Conclusions

In this study, bilateral erector spinae plane block was associated with lower unadjusted postoperative pain
scores and substantially less recorded rescue tramadol use. The primary 12-hour resting-pain difference was
statistically significant but remained below the prespecified two-point planning threshold. The reduction in
recorded rescue analgesia was the most clinically salient finding, although incomplete verification of the
indication for each administration limits causal interpretation. These results warrant confirmation in larger
prospectively registered studies with documented allocation, complete participant flow, standardized rescue
criteria, and structured safety surveillance.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Kenny Omar Contreras Becerra , Lizethh Sanson Rioftrio, Jesus Alberto Sanson-
Riofrio, Juan Manuel Lopez Diaz, Rodolfo Chavez Magallon, Angelica Morelia, Lilibeth Monroy Favela

Acquisition, analysis, or interpretation of data: Kenny Omar Contreras Becerra , Lizethh Sanson Riofrio,
Jesus Alberto Sanson-Riofrio, Juan Manuel Lopez Diaz, Rodolfo Chavez Magallon, Angelica Morelia, Lilibeth
Monroy Favela

Drafting of the manuscript: Kenny Omar Contreras Becerra , Lizethh Sanson Riofrio, Jesus Alberto
Sanson-Riofrio, Juan Manuel Lopez Diaz, Rodolfo Chavez Magallon, Angelica Morelia, Lilibeth Monroy
Favela

Critical review of the manuscript for important intellectual content: Kenny Omar Contreras Becerra ,
Lizethh Sanson Riofrio, Jesus Alberto Sanson-Riofrio, Juan Manuel Lopez Diaz, Rodolfo Chavez Magallén,
Angelica Morelia, Lilibeth Monroy Favela

Supervision: Kenny Omar Contreras Becerra , Lizethh Sanson Riofrio, Jesus Alberto Sanson-Riofrio, Juan
Manuel Lopez Diaz, Rodolfo Chavez Magallon, Angelica Morelia, Lilibeth Monroy Favela

Disclosures

Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Local Health Research Committee No. 1802 of the Instituto Mexicano del Seguro
Social (IMSS), Tepic, Nayarit, Mexico issued approval R-2025-1802-061, dated December 5, 2025. The
committee holds active registrations with COFEPRIS (17 CI 18 017 145) and CONBIOETICA (18 CEI 003
2018041). All procedures involving human participants were performed in accordance with the ethical
standards of the institutional research committee and with the 1964 Helsinki Declaration and its later
amendments. Animal subjects: All authors have confirmed that this study did not involve animal subjects
or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare
the following: Payment/services info: All authors have declared that no financial support was received
from any organization for the submitted work. Financial relationships: All authors have declared that they
have no financial relationships at present or within the previous three years with any organizations that
might have an interest in the submitted work. Other relationships: All authors have declared that there are
no other relationships or activities that could appear to have influenced the submitted work.

2026 Contreras Becerra et al. Cureus 18(10): e117362. DOI 10.7759/cureus.117362 60of 7


javascript:void(0)

Cureus

Part of SPRINGER NATURE

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bourgeois C, Oyaert L, Van de Velde M, et al.: Pain management after laparoscopic cholecystectomy: a
systematic review and procedure-specific postoperative pain management (PROSPECT) recommendations.
Eur | Anaesthesiol. 2024, 41:841-55. 10.1097/EJA.0000000000002047

De Cassai A, Sella N, Geraldini F, et al.: Single-shot regional anesthesia for laparoscopic cholecystectomies:
a systematic review and network meta-analysis. Korean ] Anesthesiol. 2023, 76:34-46. 10.4097/kja.22366
Istrate AM, Serban D, Doran H, et al.: Enhanced recovery after surgery in laparoscopic cholecystectomy - a
systematic review. Chirurgia (Bucur). 2024, 119:318-29. 10.21614/chirurgia.2024.v.119.1.3.p.318

Chin KJ, Lirk P, Hollmann MW, Schwarz SK: Mechanisms of action of fascial plane blocks: a narrative review .

Reg Anesth Pain Med. 2021, 46:618-28. 10.1136/rapm-2020-102305

Bosenberg A: Erector spinae plane blocks: a narrative update . Paediatr Anaesth. 2024, 34:212-9.
10.1111/pan.14800

Zewdu D, Tantu T, Eanga S, Tilahun T: Analgesic efficacy of erector spinae plane block versus transversus
abdominis plane block for laparoscopic cholecystectomy: a systematic review and meta-analysis of
randomized controlled trial. Front Med (Lausanne). 2024, 11:1399253. 10.3389/fmed.2024.1399253

Yang X, Zhang Y, Chen Y, Xu M, Lei X, Fu Q: Analgesic effect of erector spinae plane block in adults
undergoing laparoscopic cholecystectomy: a systematic review and meta-analysis of randomized controlled
trials. BMC Anesthesiol. 2023, 23:7. 10.1186/s12871-023-01969-6

Daghmouri MA, Akremi S, Chaouch MA, Mesbahi M, Amouri N, Jaoua H, Ben Fadhel K: Bilateral erector
spinae plane block for postoperative analgesia in laparoscopic cholecystectomy: a systematic review and
meta-analysis of randomized controlled trials. Pain Pract. 2021, 21:357-65. 10.1111/papr.12953

Yildiz M, Kozanhan B, Iyisoy MS, Canitez A, Aksoy N, Eryigit A: The effect of erector spinae plane block on
postoperative analgesia and respiratory function in patients undergoing laparoscopic cholecystectomy: a
double-blind randomized controlled trial. ] Clin Anesth. 2021, 74:110403. 10.1016/j.jclinane.2021.110403
Canitez A, Kozanhan B, Aksoy N, Yildiz M, Tutar MS: Effect of erector spinae plane block on the
postoperative quality of recovery after laparoscopic cholecystectomy: a prospective double-blind study. Br |
Anaesth. 2021, 127:629-35. 10.1016/j.bja.2021.06.030

Lu H, Xie Q, Ye W, Zhou Z, Lei Z: Ultrasound-guided erector spinae plane block for postoperative analgesia
in Chinese patients undergoing laparoscopic cholecystectomy: a double-blind randomized controlled trial.
Langenbecks Arch Surg. 2023, 408:111. 10.1007/s00423-023-02834-3

Joshi Y, Ramakrishnan P, Jindal P, Sachan PK: Ultrasound-guided erector spinae plane block versus port site
infiltration for postoperative pain and quality of recovery in adult patients undergoing laparoscopic
cholecystectomy: an assessor-blinded randomised controlled trial. Indian ] Anaesth. 2023, 67:714-9.
10.4103/ija.ija_556 22

Cesur S, Y R Ko Lu HU, Aksu C, Ku A: Bilateral versus unilateral erector spinae plane block for postoperative
analgesia in laparoscopic cholecystectomy: a randomized controlled study. Braz ] Anesthesiol. 2023, 73:72-
7.10.1016/j.bjane.2021.04.020

Sehirlioglu S, Yaman U, Gék AK, Tiirkmen UA, Moralar DG, Ozdemir M: Comparison of analgesic efficacy of
erector spinae plane block at different levels in laparoscopic cholecystectomies: a randomized controlled
trial. BMC Anesthesiol. 2025, 25:270. 10.1186/s12871-025-03138-3

Acar MS, Pehlivan VF, Pehlivan B, Duran E: Timing matters: a randomized controlled trial comparing
preoperative and postoperative erector spinae plane block for analgesia in laparoscopic cholecystectomy.
Medicina (Kaunas). 2025, 61:1806. 10.3390/medicina61101806

Dumanh Ozcan AT, Yilmaz Y, Turan M, Ozcan E, Erkili¢ E, Giile¢ H: Ultrasound-guided unilateral versus
bilateral erector spinae plane block for postoperative analgesia of patients undergoing laparoscopic
cholecystectomy. Open Med (Wars). 2025, 20:20251268. 10.1515/med-2025-1268

Gongalves JP, Duran ML, Barreto ES, et al.: Efficacy of erector spinae plane block for postoperative pain
management: a meta-analysis and trial sequential analysis of randomized controlled trials. ] Clin Anesth.
2025, 103:111831. 10.1016/j.jclinane.2025.111831

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP: The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. PLoS Med. 2007, 4:296. 10.1371/journal.pmed.0040296

Schwenk ES, Lam E, Abulfathi AA, et al.: Population pharmacokinetic and safety analysis of ropivacaine
used for erector spinae plane blocks. Reg Anesth Pain Med. 2023, 48:454-61. 10.1136/rapm-2022-104252
Long B, Chavez S, Gottlieb M, Montrief T, Brady W]: Local anesthetic systemic toxicity: a narrative review
for emergency clinicians. Am ] Emerg Med. 2022, 59:42-8. 10.1016/j.ajem.2022.06.017

Ahmed HM, Atterton BP, Crowe GG, et al.: Recommendations for effective documentation in regional
anesthesia: an expert panel Delphi consensus project. Reg Anesth Pain Med. 2022, 47:301-8. 10.1136/rapm-
2021-103136

2026 Contreras Becerra et al. Cureus 18(10): e117362. DOI 10.7759/cureus.117362

7of7


https://dx.doi.org/10.1097/EJA.0000000000002047
https://dx.doi.org/10.1097/EJA.0000000000002047
https://dx.doi.org/10.4097/kja.22366
https://dx.doi.org/10.4097/kja.22366
https://dx.doi.org/10.21614/chirurgia.2024.v.119.i.3.p.318
https://dx.doi.org/10.21614/chirurgia.2024.v.119.i.3.p.318
https://dx.doi.org/10.1136/rapm-2020-102305
https://dx.doi.org/10.1136/rapm-2020-102305
https://dx.doi.org/10.1111/pan.14800
https://dx.doi.org/10.1111/pan.14800
https://dx.doi.org/10.3389/fmed.2024.1399253
https://dx.doi.org/10.3389/fmed.2024.1399253
https://dx.doi.org/10.1186/s12871-023-01969-6
https://dx.doi.org/10.1186/s12871-023-01969-6
https://dx.doi.org/10.1111/papr.12953
https://dx.doi.org/10.1111/papr.12953
https://dx.doi.org/10.1016/j.jclinane.2021.110403
https://dx.doi.org/10.1016/j.jclinane.2021.110403
https://dx.doi.org/10.1016/j.bja.2021.06.030
https://dx.doi.org/10.1016/j.bja.2021.06.030
https://dx.doi.org/10.1007/s00423-023-02834-3
https://dx.doi.org/10.1007/s00423-023-02834-3
https://dx.doi.org/10.4103/ija.ija_556_22
https://dx.doi.org/10.4103/ija.ija_556_22
https://dx.doi.org/10.1016/j.bjane.2021.04.020
https://dx.doi.org/10.1016/j.bjane.2021.04.020
https://dx.doi.org/10.1186/s12871-025-03138-3
https://dx.doi.org/10.1186/s12871-025-03138-3
https://dx.doi.org/10.3390/medicina61101806
https://dx.doi.org/10.3390/medicina61101806
https://dx.doi.org/10.1515/med-2025-1268
https://dx.doi.org/10.1515/med-2025-1268
https://dx.doi.org/10.1016/j.jclinane.2025.111831
https://dx.doi.org/10.1016/j.jclinane.2025.111831
https://dx.doi.org/10.1371/journal.pmed.0040296
https://dx.doi.org/10.1371/journal.pmed.0040296
https://dx.doi.org/10.1136/rapm-2022-104252
https://dx.doi.org/10.1136/rapm-2022-104252
https://dx.doi.org/10.1016/j.ajem.2022.06.017
https://dx.doi.org/10.1016/j.ajem.2022.06.017
https://dx.doi.org/10.1136/rapm-2021-103136
https://dx.doi.org/10.1136/rapm-2021-103136

	Bilateral Erector Spinae Plane Block With 0.375% Ropivacaine and Postoperative Analgesia After Laparoscopic Cholecystectomy: A Prospective, Randomized, Controlled Cohort Study
	Abstract
	Introduction
	Materials And Methods
	Study design and setting
	Ethical considerations
	Study population
	Exposure groups and perioperative analgesia
	Outcomes
	Sample size
	Statistical analysis

	Results
	Participant flow and baseline characteristics
	FIGURE 1: Participant flow diagram
	TABLE 1: Baseline characteristics of the analytic cohort

	Postoperative pain
	TABLE 2: Complete pointwise postoperative pain results.
	TABLE 3: Mixed repeated-measures model results.

	Recorded rescue tramadol and postoperative nausea and vomiting
	TABLE 4: Binary postoperative outcomes.


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


