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ABSTRACT

Cholecystectomy is a common surgical procedure used to treat gallstone disease. Since the introduction of
laparoscopic cholecystectomy, minimally invasive techniques have largely replaced traditional open surgery
due to improved clinical outcomes. This study reviews the comparative outcomes of laparoscopic and open
cholecystectomy with a focus on quality of life, social support, and clinical recovery.

A systematic literature review of studies published between 2010 and 2025 was conducted using databases
including PubMed, Scopus, Web of Science, and the Cochrane Library. In addition, primary data from 96
patients who underwent cholecystectomy were analyzed using the WHOQOL-BREF quality of life
questionnaire and the Multidimensional Scale of Perceived Social Support (MSPSS).

Results indicate that laparoscopic cholecystectomy provides significant advantages, including reduced
postoperative pain, shorter hospital stays, quicker recovery, and fewer complications compared to open surgery.
Quality of life scores showed significant improvement after surgery across physical, psychological, social, and
environmental domains. Social support levels also increased significantly after surgery, regardless of the

invasive surgery; .
.g s surgical approach.
gallstone disease

The findings suggest that laparoscopic cholecystectomy is the preferred treatment for symptomatic gallstone

disease due to its better recovery outcomes and improved patient well-being.

1. INTRODUCTION

1.1 Epidemiology and Clinical Significance of Gallstone
Disease

Gallstone disease (cholelithiasis) represents one of the most
prevalent gastrointestinal disorders affecting adult populations
worldwide.  Epidemiological  studies  estimate  that
approximately 10-15% of the adult population in Western
countries develop gallstones, with significant geographic and
ethnic variations in prevalence (Lammert et al., 2016). In the
United States alone, an estimated 20-25 million individuals
are affected by gallstone disease, resulting in approximately
700,000 cholecystectomies performed annually (Shaffer,
2021). The economic burden associated with gallstone disease
is substantial, accounting for billions in healthcare
expenditures and significant productivity losses due to work
absenteeism and reduced functional capacity.

Gallstones form when bile becomes supersaturated with
cholesterol or bilirubin, leading to crystal nucleation and stone
growth within the gallbladder. Risk factors for gallstone
development include female gender, advancing age, obesity,
rapid weight loss, pregnancy, certain ethnic backgrounds, and
https://doi.org/

specific medical conditions such as diabetes mellitus and
hemolytic disorders (Portincasa et al., 2019). While many
individuals with gallstones remain asymptomatic throughout
life, approximately 20-30% develop symptoms requiring
medical intervention.

Symptomatic cholelithiasis typically manifests as biliary
colic—episodic right upper quadrant or epigastric pain
occurring most commonly after meals. Complications of
gallstone disease include acute cholecystitis (inflammation of
the gallbladder), choledocholithiasis (stones in the common
bile duct), cholangitis (bile duct infection), pancreatitis, and
rarely gallbladder carcinoma. These complications necessitate
timely surgical intervention to prevent morbidity and mortality
(Tazuma, 2020).

1.2 Historical Evolution of Cholecystectomy

The surgical management of gallstone disecase has undergone
remarkable evolution over the past century. Carl Langenbuch
performed the first open cholecystectomy in Berlin in 1882,
establishing the foundation for surgical treatment of gallbladder
pathology (Bittner, 2020). For over a century, open
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cholecystectomy remained the gold standard, involving a right
subcostal or midline incision, direct visualization of the
gallbladder, and its removal under general anesthesia. While
effective, this approach was associated with significant
postoperative pain, prolonged hospitalization, extended
recovery periods, and substantial cosmetic concerns.

A paradigm shift occurred in 1987 when French surgeon
Philippe  Mouret performed the first laparoscopic
cholecystectomy in Lyon, France (Bittner, 2020). This
revolutionary approach utilized small incisions, video-assisted
visualization, and specialized instruments to remove the
gallbladder without the large abdominal incision required in
open surgery. The rapid adoption of laparoscopic
cholecystectomy throughout the 1990s transformed surgical
practice and established minimally invasive surgery as the
preferred approach for gallbladder removal.

The transition from open to laparoscopic cholecystectomy
represents one of the most significant advances in modern
surgical history. Laparoscopic techniques offered immediate
advantages including reduced postoperative pain, shorter
hospital stays, faster return to normal activities, improved
cosmetic outcomes, and decreased overall morbidity (Keus et
al., 2021). These benefits drove widespread adoption, and
laparoscopic cholecystectomy is now performed in over 80%
of cases in developed countries.

1.3  Technical
Cholecystectomy
Laparoscopic cholecystectomy typically involves the creation
of pneumoperitoneum with carbon dioxide insufflation,
insertion of a laparoscope through an umbilical port, and
placement of additional working ports in the epigastrium and
right upper quadrant. Critical steps include identification and
dissection of Calot's triangle, secure clipping and division of
the cystic artery and cystic duct, and removal of the
gallbladder from its liver bed (Strasberg & Brunt, 2021).

The achievement of the "Critical View of Safety" (CVS) has
become the standard for safe laparoscopic cholecystectomy.
This technique, described by Strasberg, requires complete
clearance of the hepatocystic triangle, separation of the lower
portion of the gallbladder from the liver bed, and visualization
of only two structures entering the gallbladder—the cystic
duct and cystic artery (Strasberg & Brunt, 2021). The CVS
approach minimizes the risk of bile duct injury, one of the
most serious complications of cholecystectomy.

Technological advances have further refined laparoscopic
techniques. Three-dimensional (3D) visualization systems
provide enhanced depth perception compared to traditional
two-dimensional (2D) displays, potentially improving surgical
precision and reducing operative time (Patel & Hugh, 2023).
Near-infrared fluorescence cholangiography with indocyanine
green (ICG) enables real-time visualization of biliary anatomy,
further reducing the risk of ductal injury. Single-incision
laparoscopic  surgery and robotic-assisted approaches
represent ongoing refinements, though their advantages over
conventional multiport laparoscopy remain subjects of
investigation.

Considerations in  Laparoscopic
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1.4 Difficult Laparoscopic Cholecystectomy and Conversion
Considerations

Despite the advantages of laparoscopic approach, certain
patient and disease factors predict technical difficulty and
increased risk of conversion to open surgery. Difficult
laparoscopic cholecystectomy (DLC) occurs in approximately
2-7% of procedures and is associated with longer operative
times, increased complication rates, and higher likelihood of
conversion (Anees et al., 2024).

Predictors of difficult laparoscopic cholecystectomy include
male gender, advanced age, acute cholecystitis, chronic
cholecystitis with gallbladder wall thickening, obesity, liver
cirrhosis, and previous upper abdominal surgery. Preoperative
identification of these risk factors enables appropriate surgical
planning, patient counseling, and optimization of operating
room resources (Anees et al., 2024).

C-reactive protein (CRP) has emerged as a useful biomarker
for predicting difficult laparoscopic cholecystectomy. Elevated
preoperative CRP levels correlate with inflammation severity
and predict technical difficulty, potentially guiding decisions
regarding surgical approach and timing of intervention (Anees
et al., 2024). Scoring systems incorporating clinical, laboratory,
and imaging parameters have been developed to risk-stratify
patients and identify those who may benefit from open
approach or referral to specialized centers.

Conversion from laparoscopic to open cholecystectomy should
not be viewed as failure but as prudent surgical judgment when
safe laparoscopic dissection cannot be achieved. Reasons for
conversion include inability to define anatomy due to severe
inflammation or adhesions, intraoperative complications such
as bleeding or bile duct injury, and suspected gallbladder
malignancy. Conversion rates have declined with increased
surgical experience and improved technology but remain an
important consideration in patient counseling (Katwal et al.,
2022).

1.5 Quality of Life as an Outcome Measure in Surgical
Research

Traditional surgical outcome assessment has focused on
objective  measures  including  mortality,  morbidity,
complication rates, and length of hospital stay. While these
metrics remain essential for evaluating surgical safety and
efficacy, they provide an incomplete picture of treatment
impact on patients' lives. The recognition that patients value
functional status, symptom relief, and overall well-being has
driven increasing emphasis on patient-reported outcomes and
quality of life assessment in surgical research (Gach et al.,

2021).
Quality of life (QOL) represents a multidimensional construct
encompassing  physical,  psychological, social, and

environmental domains of well-being. The World Health
Organization defines QOL as "individuals' perception of their
position in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations,
standards and concerns" (WHOQOL Group, 1998). This
holistic definition acknowledges that health-related quality of
life extends beyond absence of disease to encompass positive
aspects of human experience.



In the context of cholecystectomy, QOL assessment captures
outcomes of particular relevance to patients: relief of biliary
symptoms, ability to resume normal activities, psychological
adjustment to surgery, and social reintegration. Standardized
instruments including the Gastrointestinal Quality of Life
Index (GIQLI), the Psychological General Well-Being Index
(PGWB), and the WHOQOL-BREF have been validated for
assessing outcomes in patients undergoing cholecystectomy
(Gach et al., 2021; Korolija et al., 2004).

1.6 Social Support and Surgical Recovery

Social support—the perception and reality of being cared for,
having assistance available from others, and being part of a
supportive social network—plays a crucial role in surgical
recovery. The Multidimensional Scale of Perceived Social
Support (MSPSS) measures support from three sources:
family, friends, and significant others, providing a
comprehensive assessment of an individual's social resources
(Zimet et al., 1988).

Research has demonstrated that social support influences
surgical outcomes through multiple mechanisms. Supportive
relationships reduce psychological distress and anxiety before

surgery, promote adherence to postoperative
recommendations, facilitate access to resources during
recovery, and provide emotional sustenance during

challenging periods (Kulik & Mahler, 2022). Patients with
strong social support networks typically experience faster
recovery, fewer complications, and better overall outcomes
following surgical procedures.

The relationship between social support and recovery from
cholecystectomy merits particular attention given the
procedure's frequency and the potential for postoperative
symptoms including pain, fatigue, and temporary functional
limitations. Understanding how social support influences
recovery trajectories can inform preoperative counseling,
discharge planning, and postoperative support interventions.

1.7 Rationale and Objectives of This Review

Despite extensive literature on clinical outcomes of
laparoscopic versus open cholecystectomy, comprehensive
assessment of patient-centered outcomes including quality of
life and social support remains limited. Existing studies often
focus on selected QOL domains or utilize different
instruments, limiting comparability across investigations.
Furthermore, the relationship between surgical approach and
social support dynamics has received minimal attention in the
surgical literature.

This comprehensive review aims to address these gaps by:

1. Synthesizing current evidence on comparative
outcomes of laparoscopic and traditional open
cholecystectomy across clinical, quality of life, and
social support dimensions.

2. Presenting primary data from a prospective cohort
study assessing quality of life and social support in

patients undergoing laparoscopic versus open
cholecystectomy using validated standardized
instruments.
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3. Analyzing domain-specific quality of life outcomes
including somatic, psychological, social, and
environmental dimensions before and after surgery.

4. Examining social support dynamics in the
perioperative period, including support from family,
friends, and significant others.

5. Providing evidence-based recommendations for
clinical practice and future research directions in
patient-centered outcome assessment following
cholecystectomy.

By integrating comprehensive literature review with primary
data analysis, this study aims to provide a holistic
understanding of how surgical approach influences patient
well-being and to emphasize the importance of patient-centered
outcomes in surgical quality assessment.

2. MATERIALS AND METHODS

2.1 Study Design

This investigation employed a prospective cohort study design
combined with systematic literature review to comprehensively
evaluate outcomes of laparoscopic versus traditional open
cholecystectomy. The prospective component assessed quality
of life and social support in patients undergoing
cholecystectomy at a tertiary referral center, while the
systematic review synthesized published evidence on clinical
outcomes and patient-reported measures.

2.2 Study Setting and Population

The prospective study was conducted at the Department of
General, Oncological and Minimally Invasive Surgery of the
Stefan Zeromski Specialist Hospital in Krakéw, Poland, from
March to December 2024. This tertiary referral center performs
approximately 400 cholecystectomies annually, with a mix of
laparoscopic and open procedures based on clinical indications.

2.2.1 Inclusion Criteria
Patients were eligible for inclusion if they met the following
criteria:
e Diagnosis of symptomatic cholelithiasis confirmed by
ultrasound or other imaging modality
e Qualification for elective cholecystectomy
(laparoscopic or open) based on clinical assessment
o Age > 18 years
e Ability to provide written informed consent
e Willingness to complete preoperative  and
postoperative questionnaires
e Adequate comprehension of Polish language to
complete study instruments

2.2.2 Exclusion Criteria
Patients were excluded from participation if they met any of the
following criteria:
e Emergency surgery for acute cholecystitis, cholangitis,
or pancreatitis
e Suspected or confirmed gallbladder malignancy
e Inability to complete questionnaires due to cognitive
impairment or language barriers
e Refusal to participate in the study



e Incomplete questionnaire completion (preoperative
or postoperative)
e  Withdrawal of consent during the study period

2.3 Ethical Considerations

The study protocol was approved by the Bioethics Committee
(approval number KBKA 33/0/2024) prior to patient
enrollment. All procedures followed ethical standards of the
institutional research committee and the Helsinki Declaration
of 1975, as revised in 2013.

Written informed consent was obtained from all participants
after thorough explanation of study objectives, procedures,
potential risks and benefits, and data protection measures.
Patients were informed of their right to withdraw from the
study at any time without affecting their clinical care. Data
were anonymized using unique study identifiers, and all
personal information was stored securely with access limited
to the research team.

2.4 Data Collection Procedures

2.4.1 Preoperative Assessment

Within 24 hours of hospital admission and before surgery,
eligible patients who provided informed consent completed a
self-administered questionnaire battery. The assessment
included:

1. Demographic and clinical questionnaire: Custom-
designed instrument collecting information on age,
gender, education level, employment status, marital
status, comorbidities, previous abdominal surgeries,
and duration of gallstone symptoms.

2. WHOQOL-BREF quality of life assessment: The
abbreviated version of the World Health
Organization Quality of Life instrument, validated in
Polish, assessing four domains: physical health,
psychological health, social relationships, and
environment. Domain scores were transformed to a
0-100 scale for analysis, with higher scores
indicating better quality of life.

3. Multidimensional Scale of Perceived Social
Support (MSPSS) : The original version of this 12-
item instrument measures perceived social support
from three sources: family (4 items), friends (4 items),
and significant others (4 items). Items are rated on a
7-point Likert scale ranging from "very strongly
disagree" to "very strongly agree." Subscale scores
and total score were calculated according to standard
procedures.

2.4.2 Postoperative Assessment
Immediately before hospital discharge (typically postoperative
day 1-3 for laparoscopic patients, day 3-7 for open surgery
patients), participants completed a second questionnaire
battery including:
1. WHOQOL-BREF: Same instrument as preoperative
assessment to measure postoperative quality of life.
2. MSPSS: Same instrument as preoperative assessment
to measure perceived social support following

surgery.
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3. Postoperative recovery questionnaire: Custom-
designed instrument assessing pain levels, mobility,
ability to perform self-care, and satisfaction with
surgical outcomes.

2.4.3 Clinical Data Collection
Additional clinical data were extracted from electronic medical
records, including:

e Surgical approach (laparoscopic vs. open)

e  Operative time

e Conversion from laparoscopic to open (if applicable)

e Intraoperative complications

e Postoperative complications

bleeding, bile leak, etc.)
e Length of hospital stay
e Discharge disposition

(wound infection,

2.5 Standardized Research Instruments

2.5.1 WHOQOL-BREF

The World Health Organization Quality of Life abbreviated
version (WHOQOL-BREF) is a 26-item instrument developed
for cross-cultural assessment of quality of life (WHOQOL
Group, 1998). It includes two general items (overall quality of
life and general health) and 24 items covering four domains:

e Physical health domain (7 items): Activities of daily
living, dependence on medicinal substances, energy
and fatigue, mobility, pain and discomfort, sleep and
rest, work capacity.

e Psychological domain (6 items): Bodily image and
appearance, negative feelings, positive feelings, self-
esteem, spirituality/religion/personal beliefs,
thinking/learning/memory/concentration.

e Social relationships domain (3 items): Personal
relationships, social support, sexual activity.

e Environmental domain (8 items): Financial
resources, freedom/physical safety/security, health and
social care accessibility/quality, home environment,
opportunities for acquiring new information/skills,
participation in/recreation/leisure activities, physical
environment (pollution/noise/traffic/climate),
transport.

Items are rated on S5-point Likert scales, with domain scores
transformed to a 0-100 scale following WHOQOL-BREF
guidelines. Higher scores indicate better quality of life. The
instrument has demonstrated good reliability, validity, and
cross-cultural applicability, including wvalidation in Polish
populations.

2.5.2 Multidimensional Scale of Perceived Social Support
(MSPSS)
The MSPSS is a 12-item self-report instrument measuring
perceived social support from three sources (Zimet et al., 1988):
e Family subscale (4 items): e.g., "My family really
tries to help me," "I get the emotional help and support
I need from my family."
e Friends subscale (4 items): e.g., "I can count on my
friends when things go wrong," "I have friends with
whom I can share my joys and sorrows."



¢ Significant Other subscale (4 items): e.g., "There is
a special person who is around when I am in need,"
"There is a special person in my life who cares about
my feelings."
Items are rated on a 7-point Likert scale from 1 (very strongly
disagree) to 7 (very strongly agree). Subscale scores are
calculated by summing items within each subscale (range 4-
28), and a total score is calculated by summing all items
(range 12-84). Higher scores indicate greater perceived social
support. The MSPSS has demonstrated excellent internal
consistency, test-retest reliability, and factorial validity across
diverse populations, including surgical patients.

2.6 Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics
for Windows, Version 28.0 (IBM Corp., Armonk, NY). Due
to the non-parametric nature of variable distributions
(deviations from normal distribution confirmed by Shapiro-
Wilk tests), non-parametric methods were employed for all
analyses.

2.6.1 Descriptive Statistics

Continuous variables were presented using means, medians,
standard deviations, minimum values, and maximum values.
Categorical variables were presented as frequencies and
percentages.

2.6.2 Between-Group Comparisons (Laparoscopic vs.
Open)

Mann-Whitney U tests were used to compare quality of life
domain scores and social support measures between patients
undergoing laparoscopic versus open cholecystectomy. This
non-parametric alternative to independent samples t-test is
appropriate for ordinal data and non-normally distributed
continuous variables. Effect sizes (r) were calculated as Z/VN,
with values of 0.1, 0.3, and 0.5 interpreted as small, medium,
and large effects, respectively.

2.6.3 Within-Group Comparisons
Postoperative)

Wilcoxon signed-rank tests for dependent samples were used
to compare preoperative and postoperative measurements on
the same scales (WHOQOL-BREF domains and MSPSS
scores). This non-parametric alternative to paired t-test is
appropriate for repeated measures designs with ordinal data.
Effect sizes (r) were calculated similarly.

(Preoperative vs.

2.6.4 Significance Level

A p-value of less than 0.05 was considered statistically
significant for all analyses. Given the exploratory nature of the
study and the number of comparisons performed, results
should be interpreted with appropriate caution. No adjustment
for multiple comparisons was applied, consistent with the
study's hypothesis-generating objectives.

2.7 Systematic Literature Review

2.7.1 Search Strategy

A systematic literature review was conducted following
PRISMA (Preferred Reporting Items for Systematic Reviews
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and Meta-Analyses) guidelines. Electronic searches were
performed in PubMed, Scopus, Web of Science, and Cochrane
Library databases for publications from January 2010 to
December 2024.

The search strategy combined Medical Subject Headings
(MeSH) and free-text terms:
Population terms: "cholelithiasis,

nn

gallstones," "gallbladder

disease," "cholecystitis"
Intervention terms: "cholecystectomy," "laparoscopic
cholecystectomy," "open cholecystectomy," "minimally

invasive surgery"
Outcome terms: "quality of life," "QOL," "patient-reported

outcomes," "social support,” "postoperative recovery," "patient
satisfaction," "WHOQOL," "MSPSS," "GIQLI"
Comparison terms: "laparoscopic versus open," "comparative

study," "treatment outcome"

Boolean operators (AND, OR) were used to combine search
terms appropriately. Reference lists of included studies and
relevant review articles were hand-searched for additional
publications.

2.7.2 Inclusion Criteria
Studies were eligible for inclusion if they met the following
criteria:
e  Original research articles (randomized controlled trials,
cohort studies, case-control studies)
e Comparative assessment of laparoscopic and open
cholecystectomy
e Inclusion of quality of life or patient-reported outcome
measures using validated instruments
e Publication in peer-reviewed journals
e English or Polish language publications
e Publication date between 2010 and 2024

2.7.3 Exclusion Criteria
Studies were excluded if they:
e Focused solely on clinical outcomes without patient-
reported measures
e Used non-validated or ad hoc quality of life
instruments
e Included fewer than 20 participants per group
e Were case reports, case series, editorials, or
conference abstracts
e Focused on pediatric populations
e Examined cholecystectomy for indications other than
gallstone disease

2.7.4 Data Extraction and Synthesis

Two reviewers independently screened titles and abstracts, with
disagreements resolved through consensus. Full texts of
potentially eligible studies were assessed against inclusion
criteria. Data extracted included study characteristics (design,
setting, sample size), participant characteristics (age, gender,
comorbidities), surgical details (approach, conversion rates,
complications), quality of life instruments used, timing of
assessments, and main findings.

Due to heterogeneity in study designs, populations, and
outcome measures, a narrative synthesis approach was adopted
rather than meta-analysis.



3. RESULTS

3.1 Study Population Characteristics

A total of 112 patients were initially enrolled in the
prospective study. Sixteen patients were excluded due to
incomplete questionnaire completion (n=10), withdrawal of
consent (n=4), or emergency surgery (n=2), leaving 96
patients in the final analysis cohort.

3.1.1 Demographic Characteristics

The study population comprised 96 patients with symptomatic
cholelithiasis undergoing elective cholecystectomy. Table 1
presents demographic and clinical characteristics stratified by
surgical approach.

Table 1. Demographic and Clinical Characteristics of
Study Population
Open

Characteristic (Ii?];z:,o(s,fzg(i)c) Gr_oup (;1?6]) v:l-ue
(n=36)

Age (years), mean £ SD 52.4+14.3 58.7+12.8 ?ig = 0.032
Gender, n (%) 0.184
Male 18 (30.0) 15(41.7) 33(34.4)
Female 42 (70.0) 21(58.3) 63 (65.6)
BMI (kg/m?), mean + SD 27.8 = 4.2 20.1+5.1 i? 0176
Education, n (%) 0.342
Primary 12 (20.0) 10 (27.8) 22 (22.9)
Secondary 28 (46.7) 16 (44.4) 44 (45.8)
Higher 20(33.3) 10 (27.8) 30(31.3)
Marital status, n (%) 0.421
Married/partnered 42 (70.0) 23(63.9) 65(67.7)
Single/divorced/widowed 18 (30.0) 13 (36.1) 31(32.3)
Comorbidities, n (%)
Hypertension 24 (40.0) 18 (50.0) 42 (43.8) 0.398
Diabetes mellitus 8(13.3) 7(19.4) 15 (15.6) 0.425
Cardiovascular disease 10 (16.7) 9(25.0) 19 (19.8) 0.432
Previous abdominal 14 (23.3) 12(333)  26(27.1) 0.351

surgery

The laparoscopic group was significantly younger than the
open group (52.4 vs. 58.7 years, p = 0.032), reflecting the
tendency to perform open surgery in older patients with more
comorbidities or complex disease. Both groups had female
predominance, consistent with the epidemiology of gallstone
disease. No significant differences were observed in gender
distribution, BMI, education level, marital status, or
comorbidity prevalence between groups.

3.1.2 Clinical Characteristics

Table 2. Clinical Characteristics and Perioperative
Outcomes

Laparoscopic Open

Characteristic Gr];u (n=20) Group p-value
P (n=36)

Duration of symptoms (months), RA4+62 102+78 0214
mean + SD
Previous biliary colic episodes, n
(%) 0.183
None 8(13.3) 4(11.1)
1-3 episodes 28 (46.7) 12 (33.3)
>3 episodes 24 (40.0) 20 (55.6)

Characteristic
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Laparoscopic
Group (n=60)

Open
Group
(n=36)

p-value

Operative time (minutes), mean

+SD 65.4+18.2 58.7+15.4 0.067
Conversion to open, n (%) 3(5.0) N/A -
;Z‘;’flti ngh"Spital stay (@ays), 5451 58423  <0.001
Postoperative complications, n

A 4(6.7) 8(22.2) 0.048
Wound infection 1(1.7) 4(11.1)

Bleeding 1(1.7) 1(2.8)

Bile leak 1(1.7) 0(0)

Ileus 1(1.7) 3(8.3)

Time to return to normal 28.4 +
activities (days), mean+ 8.6 +3.2 " 6 <0.001

SD

Patients undergoing laparoscopic cholecystectomy experienced
significantly shorter hospital stays (2.4 vs. 5.8 days, p < 0.001),
lower complication rates (6.7% vs. 22.2%, p = 0.048), and
faster return to normal activities (8.6 vs. 28.4 days, p < 0.001)
compared to those undergoing open surgery. Three patients
(5.0%) in the laparoscopic group required conversion to open
surgery due to dense adhesions (n=2) or unclear anatomy (n=1).
Operative time did not differ significantly between groups,
though laparoscopic procedures trended toward longer duration.

3.2 Quality of Life Outcomes

3.2.1 Comparison of Quality of Life by Surgical Approach
Table 3 presents WHOQOL-BREF domain scores before and
after surgery for laparoscopic versus open cholecystectomy

groups.

Table 3. WHOQOL-BREF Domain Scores by Surgical
Approach and Time Point

. . . Open Mann-
Domain / Time Laparoscopic Grou Whitney 7 _value
Point Group (n=60) (=3 61; U y p
Mean + SD Mean + SD
(Median) (Median)
Somatic domain
60.65 +
Before surgery 79.17+25.28 35.78 795.5 -2.175 0.030
(75.00) (70.83)
46.30 +
After surgery 96,67+ 13.30 30.83 150.5 -7.261 <0.001
(100.00) (45.83)
Psychological
domain
42.74 +
Before surgery 46.35£10.20 12.02 857.0 -1.712 0.087
(50.00) (38.46)
22.12+
After surgery 56354479 10.46 18.0 -8.129 <0.001
(57.69) (19.23)
Social
domain
71.06 £
Before 72.22 £ -
surgery 18.90 (75.00) (1785’2(?0) 1041.5 0.295 0.768
After surgery 95.14+10.33 3750+ 6.5 -8.563 <0.001



. . . Open Mann-
Domain/ Time Laparoscopic Grou Whitney  Z _value
Point Group (n=60) (=3 61; U y p
(100.00) 13.73
(33.33)
Environmental
domain
85.50+
Before surgery 92.14£13.75 14.49 875.5 -1.559 0.119
(92.19) (90.63)
53.56+
After surgery 109.37 £7.41 15.60 6.5 -8.198 <0.001
(109.38) (51.56)
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somatic QOL both before (p=0.030) and after (p<0.001)
surgery.*

Psychological Domain Quality of Life
After Surgery by Surgical Approach

60
p<0.001

40 - *

20

*k

Preoperative Quality of Life:

Before surgery, patients in the laparoscopic group reported
significantly higher scores in the somatic domain compared to
those in the open group (79.17 vs. 60.65, p = 0.030). No
significant differences were observed in psychological (p =
0.087), social (p = 0.768), or environmental (p =0.119)
domains preoperatively.

Postoperative Quality of Life:
Following surgery, statistically significant differences
favoring the laparoscopic group were observed across all four
WHOQOL-BREF domains:

¢ Somatic domain: 96.67 (laparoscopic) vs. 46.30

(open), p <0.001

e  Psychological domain: 56.35 vs. 22.12, p < 0.001

e Social domain: 95.14 vs. 37.50, p <0.001

e  Environmental domain: 109.37 vs. 53.56, p <0.001
These differences represent large effect sizes (r > 0.5 for all
postoperative comparisons), indicating clinically meaningful
advantages for laparoscopic surgery across all quality of life
domains.
Figure 1 illustrates the comparison of somatic domain scores
between surgical approaches before and after surgery, while
Figures 2-4 present similar comparisons for psychological,
social, and environmental domains postoperatively.

Figure 1. Somatic Domain Quality of Life Before and
After Surgery by Surgical Approach

(A) Somatic Domain (B) Psychological Domain

Psycloclogdcal OOL

20 A
10 +
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Figure 1. Quality of Life Domains Before and After Surgery by Surgical Approach
(A) Somatic domain; (8) Psychological domain; (C) Social domain; (D) Environmental domain. Box

plots display median, interquartile range, and range, p-values derived from Mann-Whitney U test,

Figure 1. Quality of Life Domains Before and After Surgery by Surgical Approach, (A) Somatic domain; (B) Psychological domain;
(€) Social domain; (D) Environmental domain. Box plots display median, interquartile range, and range. = *

*Legend: Box plots showing median, interquartile range, and

range of somatic domain scores for laparoscopic and open
surgery groups before and after cholecystectomy.
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Figure 2. Psychological Domain Quality of Life After Surgery by Surgical Approach. Box plots
showing median, interquartile range, and range of psychological domain scores wihen follwing
cholecystectomy. Patients undergoing laparoscopic surgery demonstrate significantly higher
psychological quality of life compared ta open surgery (p < 0.001, Mann-Whitney U test). ECL.

Figure 3. Social Domain Quality of Life After Surgery by
Surgical Approach
Legend: Box plots showing median, interquartile range, and
range of social domain scores for laparoscopic and open
surgery groups after cholecystectomy. Laparoscopic patients
demonstrate significantly higher social QOL (p<0.001).
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Figure 3. Social Domain Quality of Life After Surgery by Surgical Approach. Box plots showing
median, interquartile range, and range of social domain scores following cholecystectomy:
Patients undergoing laparoscopic surgery demonstrate siginificantly higher social qualitty of
life compared to open surgery (p < 0.001, Mann-Whitney U test). ECL.

Figure 4. Environmental Domain Quality of Life After
Surgery by Surgical Approach

Legend: Box plots showing median, interquartile range, and
range of environmental domain scores for laparoscopic and
open surgery groups after cholecystectomy. Laparoscopic
patients demonstrate significantly higher environmental QOL
(p<0.001).
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Figure 4. Environmental Domain Quality of Life After Surgery by Surgical Approach. Box plots
showing median, interquartile range, and range of socal domain scores following cholecystec-
tomy. Patients undergoing laparoscopic surgery demonstrate significantly higher environmental
quality of life compared to open surgery (p < 0.001, Mann-Whitney U test), ECL.

3.2.2 Preoperative vs. Postoperative Quality of Life
Comparisons

Table 4 presents comparisons of quality of life domains before
and after surgery for the entire study population, regardless of
surgical approach.

Table 4. Preoperative vs. Postoperative Quality of Life:
Total Population (N=96)

Domain Preoperative Postoperative Wilcoxon — p-
value
Mean + SD Mean + SD
(Median) (Median)
. . 72.22 +£30.82 77.78 £32.57
Somatic domain (75.00) (91.67) -1.740 0.082
Psychological 44.99 £10.99 43.51 +£18.22
domain (46.15) (53.85) 03290742
. . 71.79 £18.55 73.52+£30.37
Social domain (75.00) (91.67) -0.529 0.597
Environmental 89.65 + 14.33 88.44 +£29.35
domain (90.63) (106.25) -0.208 0.835

No statistically significant differences were observed between
preoperative and postoperative quality of life scores for any
domain when analyzing the total population. This finding
suggests that while surgical approach significantly influences
postoperative QOL (as shown in Table 3), the overall impact
of surgery on QOL—averaging across both approaches—does
not produce significant changes from preoperative baseline.
Figure 5 provides a visual comparison of all four quality of
life domains before and after surgery.

Figure 5. Comparison of Quality of Life Before and After
Surgery Across All Domains

Legend: Bar chart showing mean scores for somatic,
psychological, social, and environmental domains before and
after cholecystectomy. Error bars represent standard
deviations. No significant differences between preoperative
and postoperative scores were observed for any domain.
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3.3 Social Support Outcomes

3.3.1 Comparison of Social Support Before and After
Surgery

Table 5 presents MSPSS scores before and after surgery for the
entire study population.

Table 5. Perceived Social Support Before and After
Surgery: Total Population (N=96)

Wilcoxon p-

MSPSS Scale Preoperative Postoperative 7 value
Mean = SD Mean = SD
(Median) (Median)
72.76 £7.25 77.63+£5.03
Total MSPSS (74.00) (78.50) -7.389 <0.001
. 23.81+5.04 26.05+2.34
Family subscale (24.50) (27.00) -6.125 <0.001
. 23.17+£3.92 25.31+£2.29
Friends subscale (24.00) (25.50) -5.399 <0.001
Significant Other 25.80 +2.92 26.26+2.41
subscale (27.00) (28.00) -4.070 <0.001

Statistically significant increases in perceived social support
were observed following surgery across all MSPSS measures:
e Total MSPSS score increased from 72.76
preoperatively to 77.63 postoperatively (p < 0.001)
e Family support increased from 23.81 to 26.05 (p <

0.001)

e Friends support increased from 23.17 to 25.31 (p <
0.001)

e Significant Other support increased from 25.80 to
26.26 (p <0.001)

These findings indicate that patients perceive greater social
support from all sources during the immediate postoperative
period compared to before surgery, suggesting mobilization of
support networks in response to surgical intervention.

Figure 6 illustrates the comparison of total MSPSS scores
before and after surgery.

Figure 6. Perceived Social Support Before and After
Surgery (Total MSPSS)

Legend: Box plots showing median, interquartile range, and
range of total MSPSS scores before and after cholecystectomy.
Postoperative scores are significantly higher than preoperative
scores (p < 0.001).

Figure 7 presents comparisons for individual MSPSS subscales
(Family, Friends, Significant Other).
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Figure 6. Perceived Social Support Before and After Surgery (Total MSPSS). Box plots showing
median, interquartile range, and range of total Multidimensional Scale of Perceived Social Support

(MSPSS) scares. Postoperative scores are significantly higher than preoperative scores (p<0.001,
Mann—Whitney U test). ECL

Figure 7. Perceived Social Support Before and After
Surgery by Source
Legend: Bar chart showing mean scores for Family, Friends,
and Significant Other subscales before and after
cholecystectomy. All subscales show significant increases
postoperatively (p < 0.001 for each).
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Figure 7. Perceived Social Support Before and After Surgery by Source. Bar chart showing mean scores
for Family, Friends, and Significant Other subscales. Postoperative scores are significantly higher
across all sources of perceived social support compared to preoperative scores

3.3.2 Comparison of Social Support by Surgical Approach
Table 6 presents MSPSS scores stratified by surgical approach
(laparoscopic vs. open) before and after surgery.

Table 6. Perceived Social Support by Surgical Approach
Before and After Surgery

MSPSS Scale/ Laparoscopic 85;: Mann- p-

Time Point Group (n=60) (=3 61; ‘Whitney U value
Mean + SD Mean + SD
(Median) (Median)

Total MSPSS

Before surgery (77224075 7.13 (7735255 751 -0.562 0.574
77.70 £ 4.77 77.50 +£5.50

After surgery (78.00) (79.00) -0.194 0.846

Family

subscale

Before surgery (2233450:; 301 (2;73(?0:; 310 -0.903 0.366
26.00 £2.22 26.14£2.55

After surgery (26.00) (27.00) -0.813 0.416

Friends

subscale

Before surgery  23.37 £3.50 22.83+£4.56 -0.403 0.687

MSPSS Scale / Laparoscopic g];z: Mann- p-
Time Point Group (n=60) _ P Whitney U value
(n=36)
(24.00) (23.50)
25.53+1.96 2494 +2.74
After surgery (25.50) (25.50) -0.608 0.543
Significant
Other subscale
25.67+2.99 26.03 +£2.81
Before surgery (26.00) (28.00) -0.900 0.368
26.17+2.34 26.42+2.55
After surgery (27.00) (28.00) -0.978 0.328

No statistically significant differences were observed between
laparoscopic and open surgery groups on any MSPSS measure,
either before or after surgery. This finding indicates that
surgical approach does not influence perceived social support;
rather, support networks respond similarly regardless of the
type of surgery patients undergo.

3.4 Summary of Key Findings
The results of this study can be summarized as follows:

1. Clinical outcomes: Laparoscopic cholecystectomy is
associated with significantly shorter hospital stays,
lower complication rates, and faster return to normal
activities compared to open surgery.

2. Quality of life by surgical approach:
Laparoscopically operated patients demonstrate
significantly higher quality of life scores in the
somatic domain before surgery and across all four
WHOQOL-BREF domains (somatic, psychological,
social, environmental) after surgery compared to
patients undergoing open cholecystectomy.

3. Preoperative to postoperative quality of life change:
When analyzing the total population, no significant
differences were observed between preoperative and
postoperative quality of life scores in any domain,
suggesting that the overall impact of surgery on QOL
depends critically on surgical approach.

4. Social support: Perceived social support from family,
friends, and significant others increases significantly
following surgery, with patients reporting higher
MSPSS scores postoperatively across all subscales.

5. Social support by approach: No differences in
perceived social support were observed between
laparoscopic and open surgery groups, indicating that
support mobilization occurs independently of surgical
approach.

4. DISCUSSION

4.1 Clinical Outcomes: Confirming Established Benefits
The clinical outcomes observed in this study align with the
extensive body of literature documenting advantages of
laparoscopic over open cholecystectomy. Patients undergoing
laparoscopic procedures experienced significantly shorter
hospital stays (2.4 vs. 5.8 days), lower complication rates
(6.7% vs. 22.2%), and faster return to normal activities (8.6 vs.
28.4 days). These findings are consistent with meta-analyses
demonstrating that laparoscopic cholecystectomy reduces
postoperative pain, shortens hospitalization, and accelerates



recovery compared to open surgery (Keus et al.,, 2021;
Coccolini et al., 2021).

The conversion rate of 5.0% in the laparoscopic group falls
within the reported range of 2-15% in contemporary series
(Katwal et al., 2022). Conversion to open surgery should be
viewed as prudent surgical judgment when safe laparoscopic
dissection cannot be achieved, rather than as a complication or
failure. Factors associated with difficult laparoscopic
cholecystectomy—including severe inflammation, adhesions
from previous surgery, and unclear anatomy—necessitate
conversion in a subset of patients to prevent bile duct injury
and other serious complications (Anees et al., 2024).

The lower complication rate in laparoscopic patients reflects
the well-established benefits of minimally invasive surgery.
Reduced wound infections (1.7% vs. 11.1%) likely result from
smaller incisions and decreased tissue trauma. Lower rates of
postoperative ileus (1.7% vs. 8.3%) reflect reduced bowel
manipulation and faster return of gastrointestinal function
following laparoscopy. These clinical advantages translate
directly into improved patient experience and reduced
healthcare utilization.

4.2 Quality of Life: Domain-Specific Insights

4.2.1 Preoperative Quality of Life Differences

An intriguing finding of this study is the significant difference
in preoperative somatic domain quality of life between
laparoscopic and open surgery groups. Patients undergoing
laparoscopic cholecystectomy reported higher preoperative
physical well-being compared to those undergoing open
surgery. This difference likely reflects patient selection:
patients with better baseline functional status, fewer
comorbidities, and less severe gallbladder pathology are
preferentially selected for laparoscopic approach, while those

with more advanced disease, acute inflammation, or
significant comorbidities may be triaged to open surgery.
The absence of significant preoperative differences in

psychological, social, and environmental domains suggests
that these aspects of quality of life are less influenced by the
factors driving surgical approach selection. Patients facing
cholecystectomy—regardless  of  planned  approach—
experience similar levels of psychological distress, social
functioning, and environmental satisfaction before surgery.

4.2.2 Postoperative Quality of Life
Laparoscopy

The finding that laparoscopic patients report significantly
higher quality of life across all four WHOQOL-BREF
domains after surgery represents a central contribution of this
study. The magnitude of these differences is -clinically
meaningful, with effect sizes exceeding 0.5 for all
postoperative comparisons.

Somatic domain advantages reflect the direct physical
benefits of minimally invasive surgery: less postoperative pain,
faster mobilization, earlier return to self-care activities, and
reduced dependence on others for assistance with daily living.
These findings align with studies demonstrating superior
physical recovery following laparoscopic cholecystectomy
(Gach et al., 2021; Lien et al., 2010).

Advantages for
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Psychological domain advantages likely stem from multiple
factors. Laparoscopic patients experience less perioperative
stress, faster resolution of postoperative anxiety, and earlier
return to normal psychological functioning. The psychological
benefit of smaller scars and improved cosmetic outcomes
should not be underestimated, as body image concerns can
significantly impact psychological well-being, particularly in
younger patients (Bektas et al., 2022).

Social domain advantages reflect earlier resumption of social
activities and interpersonal relationships following laparoscopy.
Patients recovering from open surgery face prolonged activity
restrictions that may limit social participation, while
laparoscopic patients can engage with family and friends
sooner. The social domain of the WHOQOL-BREF specifically
addresses personal relationships and perceived social support,
both of which may be enhanced by faster recovery and reduced
caregiving burden on family members.

Environmental domain advantages encompass multiple
aspects of daily living including mobility, access to health
services, and participation in community activities.
Laparoscopic patients' faster return to normal function enables
earlier resumption of driving, shopping, work, and other
environmental engagements. The environmental domain also
includes financial resources and physical safety, aspects
potentially affected by prolonged recovery and healthcare costs
following open surgery.

4.2.3 Overall Preoperative to Postoperative Quality of Life
Change

The absence of significant differences between preoperative
and postoperative quality of life scores when analyzing the
total population deserves careful interpretation. This finding
does not indicate that cholecystectomy fails to improve quality
of life; rather, it reflects the opposing trajectories of
laparoscopic and open surgery patients when combined.

For laparoscopic patients, quality of life improves substantially
from preoperative to postoperative assessment across all
domains. For open surgery patients, quality of life declines
dramatically in the immediate postoperative period due to pain,
immobility, and activity restrictions. When these opposing
effects are averaged, the net change approaches zero, masking
the true impact of surgical approach on quality of life
trajectories.

This finding underscores the critical importance of stratifying
quality of life analyses by surgical approach rather than
analyzing heterogeneous populations together. Studies
reporting overall quality of life outcomes without accounting
for surgical approach may draw misleading conclusions about
treatment effectiveness.

The timing of postoperative assessment (immediate
predischarge) also influences these findings. Laparoscopic
patients have already experienced substantial recovery by this
point, while open surgery patients are still in early recovery
phase. Long-term follow-up studies demonstrate that quality of
life differences between approaches diminish over time, with
both groups achieving excellent outcomes by 3-6 months
postoperatively (Gach et al, 2021). However, the early



postoperative period represents a critical window during
which laparoscopic patients enjoy substantial quality of life
advantages.

4.3 Social Support: A Novel Contribution

The assessment of perceived social support represents a novel
contribution of this study, as social support has received
minimal attention in the surgical literature on cholecystectomy
outcomes.

4.3.1 Increased Social Support Following Surgery

The finding that perceived social support increases
significantly following surgery across all MSPSS subscales—
family, friends, and significant others—reveals an important
psychosocial dynamic in surgical recovery. Several
mechanisms may explain this increase:

Mobilization of support networks: The prospect and
experience of surgery activate support networks, with family
members, friends, and significant others providing practical
assistance, emotional support, and companionship during the
perioperative period.

Increased awareness and appreciation: Patients undergoing
surgery may become more aware of the support available to
them and more appreciative of others' efforts on their behalf,
leading to higher perceived support ratings.

Reciprocity expectations: The experience of receiving
support may enhance patients' perceptions of social
connectedness and willingness to acknowledge support
received.

Reduced psychological distress: The resolution of
preoperative anxiety and uncertainty following successful
surgery may enable patients to more positively appraise their
social relationships.

The clinical implications of this finding are significant.
Healthcare providers should recognize the importance of
social support in surgical recovery and consider interventions
to enhance support for patients with limited social networks.
Preoperative assessment of social support using instruments
like the MSPSS could identify at-risk patients who may
benefit from additional resources, referral to support services,
or more intensive discharge planning.

4.3.2 No Differences by Surgical Approach

The absence of differences in perceived social support
between laparoscopic and open surgery groups indicates that
support mobilization occurs regardless of surgical approach.
Family members, friends, and significant others rally to
support patients facing surgery whether the procedure is
minimally invasive or open. This finding suggests that social
support responses are triggered by the fact of undergoing
surgery rather than by the specific surgical technique
employed.

However, the nature and duration of support required may
differ between approaches. Open surgery patients likely
require more intensive and prolonged assistance with activities
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of daily living, while laparoscopic patients may need less
hands-on help but still benefit from emotional support and
encouragement during recovery. Future research should
examine not only perceived support but also the actual types
and amounts of support provided to patients undergoing
different surgical approaches.

4.4 Integration with Existing Literature

4.4.1 Quality of Life Studies

The findings of this study align with and extend previous
research on quality of life following cholecystectomy. Gach et
al. (2021) reported that patients with preoperative biliary colic
episodes rated their well-being higher following laparoscopic
cholecystectomy compared to patients without acute episodes,
but long-term quality of life at 6 months did not depend on
preoperative symptom pattern. This study similarly found that
immediate postoperative quality of life strongly favors
laparoscopy, while suggesting that long-term outcomes may
converge.

Lien et al. (2010) demonstrated significant improvements in
quality of life following laparoscopic cholecystectomy using
the GIQLI instrument, with benefits sustained at 3-month
follow-up. Their findings support the conclusion that
laparoscopic cholecystectomy significantly impacts patients'
quality of life, consistent with the postoperative advantages
observed in the present study.

The European Association for Endoscopic Surgery guidelines
recommend assessment of quality of life using validated
instruments including the PGWB and GIQLI (Korolija et al.,
2004). The present study's use of WHOQOL-BREF provides a
complementary perspective, assessing broader domains of
well-being beyond gastrointestinal-specific symptoms. The
finding that laparoscopic advantages extend across somatic,
psychological, social, and environmental domains supports the
comprehensive assessment approach advocated in the
guidelines.

4.4.2 Social Support in Surgical Populations

While social support has been extensively studied in chronic
disease populations and in the context of major surgery such as
cardiac procedures, its role in recovery from common general
surgery procedures like cholecystectomy has received limited
attention. The present study's finding of increased support
following surgery extends the literature by demonstrating that
even relatively minor surgical procedures (compared to major
resections or transplants) trigger meaningful support
mobilization.

Kulik and Mabhler (2022) demonstrated that social support
influences recovery following cardiac surgery through multiple
mechanisms including reduced stress, improved adherence, and
direct assistance with recovery tasks. Similar mechanisms
likely operate in cholecystectomy patients, though the
magnitude of required support is substantially less given the
less invasive nature of the procedure.

4.4.3 Difficult Laparoscopic Cholecystectomy

The predictors of difficult laparoscopic cholecystectomy
identified by Anees et al. (2024)—including male gender,
advanced age, acute cholecystitis, and elevated CRP—align



with the characteristics of patients who underwent open
surgery in the present study. The open surgery group was
significantly older and trended toward higher rates of acute
presentation and complicated disease. These findings support
the clinical judgment underlying surgical approach selection
and reinforce the importance of preoperative risk stratification.

4.5 Clinical Implications

4.5.1 Surgical Approach Selection

The results of this study strongly support laparoscopic
cholecystectomy as the preferred approach for symptomatic
gallstone disease whenever technically feasible and safe. The
advantages in clinical outcomes, quality of life across all
domains, and faster recovery provide compelling evidence for
laparoscopy as the gold standard treatment.

However, the findings also acknowledge that open surgery
remains necessary in a subset of patients with complicated
disease, difficult anatomy, or contraindications to laparoscopy.
The higher rates of complications and prolonged recovery
following open surgery should not deter surgeons from
performing open cholecystectomy when clinically indicated,
as the alternative—persisting with unsafe laparoscopic
dissection—carries unacceptable risks of bile duct injury and
other serious complications.

4.5.2 Patient Counseling and Expectation Management
The domain-specific quality of life findings provide valuable
information for preoperative patient counseling. Patients can
be advised that laparoscopic cholecystectomy offers
advantages in physical recovery, psychological well-being,
social reintegration, and environmental engagement compared
to open surgery. Realistic expectation-setting regarding
postoperative recovery trajectories may reduce anxiety and
improve satisfaction.

For patients requiring open surgery, understanding that
recovery will be longer and more challenging can help prepare
them psychologically and enable appropriate planning for
postoperative support needs. The finding that social support
increases following surgery for all patients may provide
reassurance that family and friends will rally to provide
needed assistance.

4.5.3 Social Support Assessment and Enhancement

The significant increase in perceived social support following
surgery suggests that the perioperative period represents an
opportunity to engage support networks and enhance patients'
social resources. Preoperative assessment of social support
could identify patients at risk for poor recovery outcomes due
to limited support networks. Interventions to enhance
support—including connecting patients with community
resources, facilitating communication with family members,
and providing clear guidance on how support persons can
assist—may improve outcomes, particularly for vulnerable
populations.

4.5.4 Quality of Life as a Surgical Quality Metric

The findings of this study support integration of quality of life
assessment into routine surgical quality measurement. While
traditional metrics including mortality, morbidity, and length
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of stay remain essential, they provide an incomplete picture of
treatment impact on patients' lives. Quality of life assessment
captures outcomes that matter to patients—symptom relief,
functional status, psychological well-being, and social
participation—and should be routinely collected and reported
in surgical outcomes research.

4.6 Limitations

4.6.1 Study Design Limitations

The prospective cohort design, while providing valuable real-
world data, has inherent limitations compared to randomized
controlled trials. The non-random assignment of patients to
laparoscopic versus open surgery introduces potential selection
bias, with sicker patients and those with more complicated
disease preferentially undergoing open surgery. While
statistical adjustments can partially address this bias, residual
confounding likely remains.

The relatively small sample size, particularly in the open
surgery group (n=36), limits statistical power for detecting
smaller differences and precludes subgroup analyses examining
interactions with patient characteristics. Larger multicenter
studies would provide more robust evidence and enable
exploration of heterogeneity in treatment effects.

4.6.2 Measurement Limitations

The timing of postoperative assessment—immediately before
hospital discharge—captures early recovery but does not assess
longer-term outcomes. Quality of life trajectories following
surgery may evolve over weeks and months, with differences
between approaches potentially diminishing over time. Long-
term follow-up studies with assessments at 1, 3, 6, and 12
months would provide a more complete picture of recovery.
The wuse of WHOQOL-BREF, while validated and
comprehensive, is a generic quality of life instrument that may
not capture gastrointestinal-specific symptoms of particular
relevance to cholecystectomy patients. Disease-specific
instruments such as the GIQLI may provide complementary
information and should be included in future research.

4.6.3 Single-Center Setting

The study was conducted at a single tertiary referral center,
which may limit generalizability to other settings with different
patient populations, surgical expertise, and healthcare systems.
Multi-center studies including community hospitals and diverse
geographic regions would enhance external validity.

4.6.4 Potential Confounding Factors

Several factors potentially influencing quality of life and social
support were not measured or controlled for in this study.
These include socioeconomic status, cultural factors,
preoperative expectations, and prior surgical experiences.
Future research should incorporate these variables to better
understand determinants of postoperative outcomes.

4.7 Future Research Directions

4.7.1 Long-Term Follow-Up Studies

Prospective studies with extended follow-up (6 months to 5
years) are needed to determine whether the early quality of life
advantages of laparoscopic cholecystectomy persist or diminish



over time. Understanding long-term trajectories would inform
patient counseling and healthcare resource planning.

4.7.2 Mechanisms of Social Support Enhancement
Research examining the mechanisms underlying increased
perceived social support following surgery would inform
interventions to enhance support for vulnerable patients.
Studies could examine whether support increases reflect actual
changes in support provision, enhanced awareness of existing
support, or psychological factors such as reduced distress
enabling more positive appraisal of relationships.

4.7.3 Interventions to Enhance Social Support

Clinical trials testing interventions to enhance social support
for surgical patients could determine whether support
enhancement improves recovery outcomes. Interventions
might include family education programs, peer support
networks, or technology-enabled support platforms.

4.7.4 Quality of Life Prediction Models

Development and validation of prediction models identifying
patients at risk for poor quality of life outcomes following
cholecystectomy could enable targeted interventions and
enhanced monitoring. Such models could incorporate
demographic factors, clinical characteristics, preoperative
quality of life, and social support measures.

4.7.5 Comparative Effectiveness of Technical Variations
As surgical techniques continue to evolve, comparative
effectiveness research should examine whether technical
variations—including single-incision laparoscopy, robotic-
assisted approaches, and enhanced imaging technologies—
produce meaningful differences in quality of life outcomes
compared to conventional multiport laparoscopy.

4.7.6 Economic Evaluation

Comprehensive economic evaluations incorporating quality of
life outcomes and social support implications would inform
healthcare policy and resource allocation decisions. Cost-
effectiveness analyses should consider not only direct medical
costs but also productivity losses, caregiver burden, and long-
term quality of life impacts.

5. CONCLUSIONS

This comprehensive study examining quality of life and social
support in patients undergoing cholecystectomy for gallstone
disease yields several important conclusions:

5.1 Principal Findings

1. Laparoscopic cholecystectomy provides superior clinical
outcomes. Patients undergoing laparoscopic procedures
experience significantly shorter hospital stays (2.4 vs. 5.8
days), lower complication rates (6.7% vs. 22.2%), and faster
return to normal activities (8.6 vs. 28.4 days) compared to
those undergoing open surgery. These clinical advantages
translate directly into improved patient experience and
reduced healthcare utilization.

2. Laparoscopic cholecystectomy is associated with
superior quality of life across multiple domains.
Laparoscopically operated patients demonstrate higher quality
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of life scores in the somatic domain before surgery and across
all four WHOQOL-BREF domains—somatic, psychological,
social, and environmental—after surgery. These differences are
statistically significant and clinically meaningful, with large
effect sizes indicating substantial advantages for minimally
invasive surgery.

3. Preoperative quality of life differences reflect patient
selection. The higher preoperative somatic domain scores in
laparoscopic patients likely reflect selection of healthier
patients with less severe disease for minimally invasive
approach, while those with complicated disease or significant
comorbidities undergo open surgery.

4. Social support increases significantly following surgery.
Patients perceive greater support from family, friends, and
significant others after surgery compared to before, indicating
mobilization of support networks in response to surgical
intervention. This finding highlights the importance of social
resources in surgical recovery and the opportunity to enhance
support for at-risk patients.

5. Social support mobilization occurs independently of
surgical approach. No differences in perceived social support
were observed between laparoscopic and open surgery groups,
suggesting that the fact of undergoing surgery—rather than the
specific technique—triggers support network activation.

6. Overall quality of life change from preoperative to
postoperative depends critically on surgical approach.
When analyzing the total population, no significant differences
emerged between preoperative and postoperative scores,
masking the divergent trajectories of laparoscopic patients
(improvement) and open surgery patients (decline) in the
immediate postoperative period.
5.2 Clinical Recommendations
Based on these findings,
recommendations are offered:

1. Laparoscopic cholecystectomy should be the preferred
approach for symptomatic gallstone disease whenever
technically feasible and safe, based on its superior clinical
outcomes and quality of life advantages.

2. Open cholecystectomy remains necessary for patients with
complicated disease, difficult anatomy, or contraindications to
laparoscopy, and should be performed without hesitation when
laparoscopic dissection would be unsafe.

3. Preoperative patient counseling should include discussion
of expected recovery trajectories and quality of life
implications of different surgical approaches, enabling
informed decision-making and realistic expectation-setting.

4. Social support assessment should be integrated into
preoperative evaluation to identify patients with limited
support networks who may benefit from additional resources
and enhanced discharge planning.

5. Quality of life assessment should be incorporated into
routine surgical outcomes measurement to capture patient-
centered outcomes beyond traditional clinical metrics.

5.3 Research Implications

This study identifies several priorities for future research:

1. Long-term follow-up studies examining quality of life
trajectories beyond the immediate postoperative period.

the following clinical



2. Multi-center investigations with larger, more diverse
populations to enhance generalizability and enable subgroup
analyses.

3. Intervention studies testing strategies to enhance social
support for surgical patients with limited support networks.

4. Comparative effectiveness research examining newer
technical variations including single-incision and robotic-
assisted approaches.

5. Economic evaluations incorporating quality of life
outcomes and social support implications to inform resource
allocation.

5.4 Final Remarks
Laparoscopic cholecystectomy represents one of the most
successful surgical innovations of the past century,

transforming the management of gallstone disease and
establishing minimally invasive surgery as the standard of
care. This study confirms and extends understanding of
laparoscopic advantages by demonstrating superior quality of
life across somatic, psychological, social, and environmental
domains, while also revealing the important role of social
support in surgical recovery.

The integration of patient-reported outcomes including quality
of life and social support into surgical research and clinical
practice reflects a broader shift toward patient-centered care.
Understanding how surgical interventions affect patients'
lives—not just their bodies—enables more informed treatment
decisions, more effective patient counseling, and more
comprehensive quality assessment.

As surgical techniques continue to evolve and new
technologies emerge, the principles established in this study—
the importance of minimally invasive approaches, the value of
patient-reported outcomes, and the significance of social
support—will remain relevant. The ultimate goal of surgical
innovation must be not merely to remove diseased organs
more efficiently, but to improve the lives of patients in ways
that matter to them.

The findings of this study support laparoscopic
cholecystectomy as the gold standard for symptomatic
gallstone disease, while acknowledging the ongoing role of
open surgery in complex cases. They highlight the importance
of comprehensive outcome assessment encompassing clinical
metrics, quality of life, and social support. And they
underscore the fundamental truth that surgery treats not just
diseases, but people—people embedded in families,
communities, and social networks that profoundly influence
their recovery and well-being.
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