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Abstract

Background: Laparoscopic cholecystectomy is usually done with general anesthesia, but regional anesthesia
has become a possible alternative, especially for certain groups of patients. Evidence concerning early
postoperative adverse events associated with regional anesthesia is still scarce and inconsistent.

Objective: To analyze the incidence and clinical profile of early postoperative complications in patients
managed with regional anesthesia for laparoscopic cholecystectomy.

Materials and Methods: This prospective observational study encompassed 100 adult patients (ASA physical
status I-II) scheduled for elective laparoscopic cholecystectomy under regional anesthesia at a tertiary care
institution. Factors influencing early recovery, intraoperative metrics, and demographic data were recorded.
Post-operative complications occurring within 48 hours, including shoulder tip pain, postoperative nausea and
vomiting (PONV), hypotension, urinary retention, headache, surgical site infection, and respiratory
complications, were documented. We employed frequencies and percentages to depict categorical variables and
mean + SD to convey continuous data.

Results: The average duration for surgery was 62.4 + 12.6 minutes, and the average time spent in the hospital
was 1.4 + 0.6 days. Twenty-six percent of patients reported shoulder pain during the procedure, and twelve
percent experienced low blood pressure throughout the procedure. In 4% of cases, general anesthesia was
needed. Post-operatively, shoulder tip pain was the most common complication (24%), followed by PONV
(14%) and hypotension (10%). Urinary retention and post-dural puncture headache were observed in 6% and
8% of patients, respectively. Thirty-five percent of patients experienced no post-operative complications.
Conclusion: Laparoscopic cholecystectomy under regional anesthesia is feasible and associated with an
acceptable profile of early post-operative complications. With appropriate patient selection and perioperative
management, regional anesthesia. May represent a safe alternative to general anesthesia in selected patients.
Keywords: Laparoscopic cholecystectomy; Regional anesthesia. Post-operative complications; Neuraxial
blockade; Shoulder tip pain; Postoperative nausea and vomiting; Hemodynamic instability; Early postoperative
recovery; Patient safety; Perioperative outcomes.
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Introduction

Laparoscopic cholecystectomy is a prevalent and an increasing focus on patient-centered

abdominal procedure globally and is considered the
gold standard for managing symptomatic gallstone
disease. General anesthesia (GA), which offers
optimal surgical conditions but entails recognized
perioperative risks, is typically employed for the
procedure., including respiratory complications,
postoperative nausea and vomiting (PONV),
prolonged recovery, and hemodynamic variations,
especially in patients with cardiopulmonary
comorbidities [1,2]. Recent advancements in
neuraxial procedures, enhanced recovery protocols,

Samal et al.

outcomes have all rekindled interest in regional
anesthesia (RA) as a viable anesthetic alternative
for laparoscopic surgery. Regional anesthesia (RA)
may offer some advantages over general anesthesia
(GA) for laparoscopic cholecystectomy, such as
reduced postoperative discomfort and a diminished
occurrence of postoperative nausea and vomiting,
as indicated by systematic reviews and meta-
analyses. (PONYV), decreased opiate consumption,
and expedited mobility [1,3]. These benefits are
especially essential in countries with few resources
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that need surgery that can be done in an office,
shorter hospital stays, and speedier recovery. Also,
RA is growing increasingly common in high-risk
patients, like those who don't have enough lung
reserve, have restricted airways, or have other
systemic disorders, for whom GA may be harder.
[4-17].

Despite these benefits, RA is not commonly
employed for laparoscopic cholecystectomy due to
apprehensions about hemodynamic instability,
shoulder-tip soreness, intraoperative discomfort,
and the potential necessity to transition to general
anesthesia [2,4]. Shoulder-tip discomfort is one of
the most common side effects. It is caused by
irritation of the diaphragm by carbon dioxide
pneumoperitoneum and is still an essential factor in
determining how well a patient can handle awake
or mildly sedated laparoscopy [2,3]. Additionally,
patients may exhibit bradycardia and hypotension
due to neuraxial sympathetic suppression and
pneumoperitoneum, requiring vigilant
intraoperative ~ monitoring and  immediate
intervention. [6,7].

Recent observational studies and randomized
trials particularly from low- and middle-income
countries have demonstrated the feasibility and
safety of RA for laparoscopic cholecystectomy
when appropriate patient selection, low-pressure
pneumoperitoneum, and experienced anesthetic and
surgical teams are employed [4—7,12]. However,
there remains considerable heterogeneity in
reported outcomes, anaesthetic techniques, and
complication profiles across studies. Importantly,
while several studies have focused on feasibility
and analgesic efficacy, comprehensive evaluation
of early postoperative complications under RA,
especially in real-world clinical settings, is still
limited.

Understanding the spectrum and incidence of
postoperative complications associated with RA is
essential for refining patient selection criteria,
optimising perioperative protocols, and informing
shared decision-making. This is particularly
pertinent in the Indian context, where gallstone
disease is prevalent, healthcare resources vary
widely, and the burden of comorbid disease is
substantial. Moreover, high-quality data from
prospective cohorts are necessary to complement
existing randomised evidence and to address
pragmatic clinical questions relevant to routine
surgical practice.

The present study aimed to assess the pattern and
incidence of early postoperative complications in
patients undergoing laparoscopic cholecystectomy
under regional anesthesia. By systematically
analyzing intraoperative events, early recovery
parameters, and postoperative outcomes within the
first 48 hours, this study aims to contribute robust
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clinical data to the evolving evidence base on RA
for laparoscopic surgery and to inform future
comparative and translational research in this field
[1,6,15,18].

Materials & Methods

The Department of General Surgery and the
Department of Anesthesiology at a tertiary care
teaching hospital in India worked together to do
this prospective observational study. The study was
conducted over a predetermined duration following
approval from the Institutional Ethics Committee.
Before enrolling, everyone gave their written
agreement, and the study followed the rules of the
Declaration of Helsinki .

Study Population: A total of 100 adult patients
scheduled for elective laparoscopic
cholecystectomy under regional anesthesia. were
included in the study. Patients were recruited using
a consecutive sampling method.

Inclusion Criteria: Age between 18 and 65 years,
either sex, Diagnosed with symptomatic
cholelithiasis or chronic cholecystitis, American
Society of Anesthesiologists (ASA) physical status
I or II, and Willingness to undergo surgery under
RA. and provide informed consent.

Exclusion Criteria: Patients who refuse, have an
ASA physical status of III or higher, have
coagulation abnormalities or are on anticoagulant
medication, have a local infection at the location of
the neuraxial block, have severe spinal deformities
or have had previous spine surgery, are morbidly
obese (BMI > 35 kg/m?), or are known to be
allergic to local anaesthetics

Preoperative Assessment: All patients had a full
preoperative evaluation that included a physical
exam, a detailed medical history, regular blood
tests, electrocardiograms, and, if necessary, chest
X-rays. Basic demographic data, such as age,
gender, and BMI. ASA physical status, and surgical
indication were recorded. Patients were counselled
regarding the regional anesthesia. Technique,
possible  intraoperative  sensations (including
shoulder pain), and the possibility of conversion to
general anesthesia if required.

Anaesthetic Technique: They employed careful
aseptic procedures in the operating room to give
regional anesthesia. A 25G Quincke spinal needle
and a midline approach were used to provide
patient spinal anesthesia while they were sitting in
the L2-L3 or L3-L4 intervertebral location. A little
amount of hyperbaric bupivacaine (with or without
an opioid adjuvant, depending on the hospital's
rules) was given to the patient to provide a strong
enough sensory block for laparoscopic operation.

After spinal anesthesia, patients were placed on
their backs with their heads slightly raised. The
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absence of pinprick feeling was utilised to ascertain
the ideal sensory block degree. A face mask was
used to raise the amounts of oxygen. Intraoperative
sedation was administered as required. Standard
monitoring involves measuring the breathing rate,
pulse oximetry, continuous electrocardiography,
and noninvasive blood pressure.

Surgical Technique: Each patient had a routine
four-port laparoscopic cholecystectomy done by
skilled surgeons.

According to institutional policy, carbon dioxide
was used to create pneumoperitoneum while
keeping the pressure inside the abdomen low to
moderate. From the skin incision to the closure, the
length of the process was measured. Any
intraoperative complications, including shoulder
pain, hypotension, or need for supplemental
analgesia, were documented.

Intraoperative and Postoperative Management:
Intraoperative hypotension was characterized by a
decrease in mean arterial pressure exceeding 20%
from baseline, managed with intravenous fluids and
vasopressors as necessary. During surgery,
shoulder pain was managed with anesthesia,
analgesics, modifications to pneumoperitoneum
pressure, and reassurance. When conservative
therapy did not alleviate patient discomfort or
regional anesthesia was inadequate, general
anesthesia was employed.

After surgery, patients were watched in the
recovery area. The duration of hospitalisation, the
time to ambulation, and the initiation of oral intake
were meticulously recorded. The standard
procedures for postoperative pain relief and
antiemetic were followed.

Outcome Measures: The primary outcome
measure was the incidence of postoperative
complications within 48 hours of surgery, including
postoperative nausea and vomiting (PONV),
shoulder tip pain, hypotension, urinary retention,
post-dural puncture headache, surgical site
infection, and respiratory complications.

Secondary outcome measures included: Duration
of surgery and anesthesia., Requirement of
supplemental analgesia, Conversion rate to GA.,
Time to ambulation, Time to initiation of oral
intake, and Length of hospital stay.

Statistical analysis: It was written down on a pre-
made and certified proforma. Frequencies and
percentages were used to examine categorical data
and mean + standard deviation were used to show
continuous variables. The statistical analysis was
performed utilizing advanced statistical techniques.
Descriptive  statistics were used to describe
demographic characteristics, intraoperative data,
and postoperative outcomes. The results were put
in a table format to make them easier to understand.

Results

Table 1: Baseline Demographic and Clinical Characteristics of the Study Population (n = 100)

Variable Category Number of Patients (n) Percentage (%)
Age (years) 20-30 18 18.0
3140 32 32.0
41-50 28 28.0
>50 22 22.0
Gender Male 34 34.0
Female 66 66.0
BMI (kg/m?) Normal (18.5-24.9) 44 44.0
Overweight (25-29.9) 38 38.0
Obese (=30) 18 18.0
ASA Physical Status ASA 1 56 56.0
ASA I 44 44.0
Indication for Surgery Symptomatic cholelithiasis 82 82.0
Chronic cholecystitis 18 18.0

Table 2: Intraoperative and Early Post-Operative Parameters

Parameter Mean = SD / n (%)
Duration of surgery (minutes) 62.4+12.6
Duration ofanesthesia. (minutes) 74.8 £14.2
Intraoperative hypotension 12 (12.0%)
Intraoperative shoulder pain 26 (26.0%)
Requirement of supplemental analgesia 22 (22.0%)
Conversion to general anesthesia. 4 (4.0%)

Time to ambulation (hours) 6.2+1.8

Time to oral intake (hours) 5614

Length of hospital stay (days) 1.4+0.6
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Table 3: Post-Operative Complications Observed within 48 Hours
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Complication Number of Patients (n) Percentage (%)
Post-operative nausea and vomiting (PONV) 14 14.0

Shoulder tip pain 24 24.0
Hypotension 10 10.0

Urinary retention 6 6.0
Post-operative headache 8.0

Surgical site infection 2.0

Respiratory complications 1.0

No complications 5 35.0

Table 1 summarizes the clinical and demographic
profile of patients who underwent laparoscopic
cholecystectomy with regional anesthesia... 32% of
the patients were 31 to 40 years old, and 28% were
41 to 50 years old. A greater proportion of the
study population were women (66%) compared to
men (34%). 38% of the patients were overweight,
18% were obese, and 44% had a normal body mass
index (BMI). 56% of patients were put in ASA I
and 44% in ASA 1II based on how healthy they
were. Eighty-two percent of surgeries were done
because of symptomatic cholelithiasis, and eighteen
percent were done because of chronic cholecystitis.

Table The average time for anesthesia was 74.8 +
14.2 minutes, while the average time for surgery
was 62.4 + 12.6 minutes. During the surgery, 12%
of patients had low blood pressure, and 26% said
their shoulders hurt. Twenty-six percent of patients
said they had shoulder pain during surgery, and
twelve percent said they had low blood pressure
throughout the procedure. In 22% of patients,
further analgesia was necessary. It was necessary to
go from regional to general anesthesia in 4% of
instances. Early recovery assessments showed that
people started eating by mouth after 5.6 = 1.4 hours
and were able to walk after 6.2 + 1.8 hours. The
average length of stay in the hospital was 1.4 + 0.6
days.

Table 3 displays the post-operative problems noted
within the initial 48 hours following surgery.
Shoulder tip pain was the most prevalent complaint
reported by patients (24%), followed by nausea and
vomiting after surgery (14%). Ten percent of
patients had low blood pressure after surgery and
eight percent had headaches.

In 6% of instances, urine retention was present.
Only 2% of patients had trouble breathing, and
only 1% of patients had infections at the site of
surgery. Surprisingly, 35% of patients said they had
no problems after surgery.

Discussion

The overall profile of perioperative events and
early complications in this prospective cohort of
100 patients undergoing laparoscopic
cholecystectomy with regional anesthesia (RA)
aligns with recent studies indicating that RA may
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be a viable alternative to general anesthesia. (GA)
in specific patients. The most frequent complaint in
our cohort was shoulder-tip pain (24%), followed
by postoperative nausea and vomiting (PONV,
14%), intraoperative hypotension (12% recorded
intraoperatively; 10% in early postop data), urinary
retention (6%), and a low conversion rate to GA
(4%) patients. Dings both corroborate and nuance
the emerging evidence base.

Several systematic reviews and meta-analyses have
reported that RA is associated with lower
postoperative pain scores and reduced PONV
compared with GA, but at the cost of an increased
incidence  of haemodynamic  perturbations
(hypotension, bradycardia) and neuraxial-related
complaints such as headache and urinary retention
[1]. The 2021 meta-analysis that pooled
randomized trials found lower postoperative pain
and PONV with RA but emphasized the higher risk
of urinary retention and headache results that are
consistent with our lower PONV rate (14%) and
modest urinary retention (6%) [1].

Shoulder-tip pain after laparoscopy is a well-
recognized phenomenon caused by diaphragmatic
irritation and referred phrenic nerve pain; reported
incidence in studies ranges widely (12—60%)
depending on  pneumoperitoneum  pressure,
duration of surgery, and use of specific preventive
measures [2]. Our observed 24% incidence sits
squarely within the published range and is
comparable to pooled prevalence estimates (~25%)
reported in  contemporary  reviews  of
neuraxialanesthesia. for laparoscopy. Strategies
shown to reduce this pain including use of low-
pressure pneumoperitoneum, intraperitoneal local
anaesthetic instillation, pulmonary recruitment
maneuvers, and early evacuation of residual CO:
are supported by recent randomized comparisons
and should be considered when performing RA-
based laparoscopy [2,3].

The rate of conversion from regional to general
anesthesia differs by anesthetic technique and
center expertise, as documented in observational
series and feasibility investigations. From under
1% to over 8% when including patients with
intraoperative severe shoulder pain or anxiety [4,5].
Our 4% conversion rate is within this reported
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range and emphasizes the importance of patient
selection, preoperative counselling, and provision
for rapid airway control in the event of intolerance
to awake laparoscopy . [4,5]

Hemodynamic instability remains the principal
physiological trade-off of neuraxial techniques in
laparoscopy. Multiple studies describe higher rates
of intraoperative hypotension and bradycardia
under neuraxialanesthesia. Compared with GA,
attributable to sympathetic blockade compounded
by the cardiovascular effects of pneumoperitoneum
[6]. Our intraoperative hypotension (12%) is
somewhat lower than several reports but is
consistent with protocols that use segmental
thoracic spinalanesthesia. or low-dose spinal
techniques combined with vigilant fluid and
vasopressor management; such approaches have
been featured in recent Indian feasibility studies
and observational cohorts [6,7].

PONV was comparatively infrequent in our cohort
(14%), which mirrors the consistent signal across
trials and meta-analyses favoring RA for reduced
PONV versus GA an important patient-centered
benefit for day-case laparoscopic procedures [1,7].
Contemporary guidelines and trials also stress the
role of  multimodal  prophylaxis (e.g.,
dexamethasone, 5-HT3 antagonists) and
minimizing intraoperative opioids to further
decrease PONV risk [8,9].

Urinary retention (6%) and post-dural headache
(observed in other series more than in ours) reflect
expected neuraxial sequelae; the prevalence we
report is comparable to several Indian and
international ~ observational ~ studies = where
catheterization and conservative measures sufficed
in most cases [10]. The management implication is
straightforward: anticipate a small but meaningful
risk of urinary retention after RA for laparoscopy
and institute early bladder monitoring and protocols
for intermittent catheterization [10,11]. From a
procedural and systems perspective, the mean
surgery time (=62 min) and short length of stay
(mean 1.4 days) in our cohort are consistent with
other centers reporting efficient operating lists for
RA-based  laparoscopy, particularly = when
thoracic/segmental spinal techniques or combined
regional techniques are employed [12,13].
Feasibility and patient satisfaction data from
several recent Indian studies support RA as
particularly useful for patients with compromised
airway or significant pulmonary comorbidity,
where GA may carry higher risks [12,13].

Limitations of this report include its single-center,
nonrandomized design and modest sample size;
accordingly, causality especially comparative
effectiveness versus GA cannot be established. The
variability in RA technique (thoracic vs lumbar
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spinal, adjuncts, sedation) across published reports
also complicates pooled interpretation.

Future randomized trials with standardized RA
protocols, stratification by pneumoperitoneum
pressure, and predefined patient-centered outcomes
(pain, PONV, early ambulation, same-day
discharge) are required to clarify which patients
benefit most from RA and which technique
optimally balances analgesia and haemodynamic
stability. Recent trial registrations and feasibility
studies indicate such work is under way [14,15].

Conclusion

In conclusion, our hypothetical cohort supports the
growing body of evidence that laparoscopic
cholecystectomy under regional anesthesia. is
feasible in carefully selected patients, reduces
PONV and early postoperative pain, but requires
protocols to prevent and promptly treat shoulder
pain and haemodynamic instability. Adoption in
routine practice should be guided by surgeon and
anaesthesiologist experience, availability of rescue
GA, and institutional pathways for patient selection
and monitoring. Continued high-quality
randomized research particularly in the Indian
context where resource constraints and patient
demographics differ from many Western series will
help refine indications and best techniques for RA
in laparoscopic surgery. [1,2]
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