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Abstract

Cholecystectomy is the standard treatment for gallbladder diseases, including
cholelithiasis and cholecystitis. The traditional open cholecystectomy
(OC) has been replaced in the majority of clinical contexts by laparoscopic
cholecystectomy (LC), which has become the gold standard due to
advancements in minimally invasive surgery. This review evaluates the
surgical outcomes, complications, patient recovery, cost-effectiveness, and
long-term results of LC and OC. A comprehensive analysis of both approaches
is conducted to optimize patient care and guide clinical decision-making by
examining the current literature. This study examines the relative efficacy
of laparoscopic versus open surgery in abdominal procedures, focusing on
patient recovery, complication rates, and overall surgical results. The study,
which took place at Netrokona Medical College from January 2023 to
December 2024, included 112 patients who were split into two groups: one
group had laparoscopic surgery and the other had open surgery. Some of the
most important things that were measured were pain after surgery, time to
recovery, length of stay in the hospital, and complications. The results showed
that laparoscopic surgery had far superior results. Patients in this group had
less pain after surgery (mean score: 2.1 vs. 4.3), healed faster (returned to
normal activities in 6.8 days vs. 10.5 days), and stayed in the hospital for
less time (3.2 days vs. 5.6 days) than those who had open surgery. The
laparoscopic group also had a much reduced complication rate (12% vs. 22%)
and a better patient satisfaction rate (85% vs. 70%). The statistical analysis
validated the importance of these changes, with p-values demonstrating
robust confidence in the findings. The study finds that laparoscopic surgery
leads to better patient outcomes, making it a better choice than open surgery
for abdominal treatments.

Keywords: Laparoscopic Surgery, Open Surgery, Patient Outcomes,
Recovery, Complications, Cholecystectomy

Introduction

Laparoscopic surgery which is also referred to as minimally invasive surgery
(MIS). It has transformed the approach to a variety of abdominal procedures
by providing substantial benefits over traditional open surgery. The potential of
laparoscopic techniques to reduce hospital stays, enhance recovery and mitigate
trauma has garnered widespread attention. In contrast to conventional open
surgery which requires extensive incisions. The laparoscopic surgery reduces the
patient's physical traumaby minimizing the size of the incision. The primary benefit
of laparoscopic techniques is a diminished risk of infections, a shorter recovery
time and a decrease in postoperative discomfort. Laparoscopic procedures
frequently result in a significantly faster return to normal activities for patients
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than those who undergo open surgery. Open surgery is still the
most common way to undertake several types of abdominal
procedures, like colectomies, cholecystectomies and hernia
repairs (Kamal. 2025). Although it has a long history of
success and is well-established, it is associated with extended
hospital stays, higher risks of complications and prolonged
recovery times.

The primary drawback of open surgery is the extensive
incision that is necessary which leads to a more traumatic
recuperation process, a higher risk of infection and increased
blood loss. Additionally, healthcare professionals have been
encouraged to investigate less invasive alternatives due
to the extended healing time and increased incidences of
postoperative discomfort. The cholecystectomy is one of the
most common types of surgery on the abdomen done around
the world. Gallbladder surgery used to be done using an open
approach but laparoscopic technology changed everything.
Miihe first launched laparoscopic cholecystectomy in 1985
and it became popular in the late 1980s. It has the benefits
of minimally invasive surgery, such as less pain after
surgery, shorter hospital stays, faster recovery and better
cosmetic results (Soper et al, 1992). However, there are
still concerns about problems like bile duct damage and
whether laparoscopic methods are appropriate for difficult
cases. The laparoscopic surgery is a surgical procedure
that entails the introduction of a camera (laparoscope) and
surgical instruments through small incisions. In contrast to
conventional open surgery which requires extensive incisions,
laparoscopic surgery reduces the patient's physical trauma by
minimizing the size of the incision. The primary benefit of
laparoscopic techniques is a diminished risk of infections,
a shorter recovery time, and a decrease in postoperative
discomfort. Laparoscopic procedures frequently result in a
significantly faster return to normal activities for patients than
those who undergo open surgery (Solis-Pazmino et al, 2023).
For a variety of abdominal surgeries, including colectomies,
cholecystectomies, and hernia repairs, open surgery continues
to be the standard protocol. Although it has a long history of
success and is well-established, it is associated with extended
hospital stays, higher risks of complications, and prolonged
recovery times. The primary drawback of open surgery is the
extensive incision that is necessary, which leads to a more
traumatic recuperation process, a higher risk of infection, and
increased blood loss (Saraiya and Darji, 2024). Additionally,
healthcare professionals have been encouraged to investigate
less invasive alternatives due to the extended healing time and
increased incidences of postoperative discomfort (McCarthy
etal, 2021). The patient outcomes are among the most critical
variables in the assessment of the efficacy of laparoscopic
surgery in comparison to open surgery. In general,
laparoscopic procedures have shown superior results in terms
of shorter hospital stays, faster recovery periods and reduced
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postoperative pain. For instance, research has demonstrated
that laparoscopic cholecystectomy leads to a more rapid
return to normal activities and less postoperative discomfort
when contrasted with open cholecystectomy (Zhang et al,
2021). In the same vein, laparoscopic colectomies are linked
to shorter recuperation periods and reduced morbidity when
contrasted with their open counterparts. (Yuan et al, 2021).
The healthcare systems worldwide are striving to enhance
cost-effectiveness while simultaneously guaranteeing patient
satisfaction which is why this comparative advantage in
patient outcomes is important (Kamal, 2025).

The comparison of recovery time frames between
laparoscopic and open surgery is especially pertinent for
patients who are interested in a more expedited return to their
daily routines. Laparoscopic procedures have been associated
with a substantial reduction in recovery times, as evidenced
by numerous studies. For example, patients who endure
laparoscopic surgeries typically experience a shorter period
of postoperative immobility which is directly correlated
with a shorter hospital stay and a faster return to regular
activities (Lee et al, 2021). Additionally, patients frequently
experience less postoperative pain as a consequence of the
smaller incisions employed in laparoscopic surgery. This
leads to a more rapid functional recovery and a reduced need
for analgesics (Liang et al, 2024). Although laparoscopic
surgery provides numerous advantages, there are several
disadvantages alongside. The potential for complications,
includingbleeding, injury to adjacent organs and complications
associated with the use of carbon dioxide for insufflation,
remains present. Nevertheless, laparoscopic surgery has a
lower overall complication rate than open surgery. In general,
postoperative infections and complications are reduced as a
consequence of the smaller incision size and reduced trauma
to the surrounding tissues (Ojima et al, 2021). Furthermore,
the increased precision of laparoscopic techniques enables a
more detailed view of the surgical site, thereby decreasing
the probability of errors during the procedure (Cathcart et
al, 2023). The laparoscopic surgery has been demonstrated
to be a cost-effective alternative to open surgery in the field
of healthcare economics despite the higher initial costs
associated with the purchase of laparoscopic instruments
and the necessity of specialized training for surgeons. In the
long term, the advantages of laparoscopic procedures, such
as shorter hospital stays, fewer complications and a quicker
recovery, frequently surpass the initial expenses. For instance,
A study determined that the decreased postoperative care costs
associated with laparoscopic interventions contributed to the
overall savings in healthcare (Clout et al, 2021). There are
major cost benefits to using minimally invasive procedures
like laparoscopic surgery as healthcare organizations deal
with mounting budgetary strain. This research aims to
conduct a comprehensive comparison of laparoscopic and
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open cholecystectomy regarding surgical results and patient
recovery, emphasizing essential criteria such as postoperative
pain, complication rates, length of hospital stay, and time
required to resume regular activities. The study aims to
assess which surgical technique provides superior therapeutic
advantages and an enhanced overall recovery experience for
individuals having cholecystectomy.

Study Design

This study employed a comparative, prospective strategy
to assess and contrast the results of laparoscopic versus open
surgery in abdominal operations. The data were gathered
from 112 patients who underwent abdominal procedures at
the Department of Surgery, Netrokona Medical College, from
January 2023 to December 2024. The patients were randomly
divided into two groups: laparoscopic surgery (n=56) and
open surgery (n=56). This methodology facilitated a direct
comparison of diverse patient outcomes, encompassing
recovery duration, complications, postoperative pain, and
overall satisfaction. The study sought to furnish robust
information to guide therapeutic practices associated with
these surgical methods.

Procedure

Before the surgery, all patients underwent preoperative
evaluations which included blood tests, imaging studies and
evaluations of their medical history. The patients were
randomly divided into groups for laparoscopic or open
surgery. The standard methods were used for laparoscopic
procedures, which involved making small cuts (typically
3-4) to put in the laparoscope and surgical tools. To get a
clear picture, carbon dioxide was blown into the stomach.
Open surgery on the other hand needed a bigger cut in the
abdomen to get to the area that was hurt. Both surgeries were
done by skilled surgeons while the patient was under general
anesthesia. After surgery patients were watched for problems
like bleeding, infections and organ damage. The progression
of recovery was monitored through the assessment of pain
scores, mobility and the return to routine activities. Patients
were released when they met the clinical requirements. After
being discharged, the follow-up appointments were made for
1 week, 1 month, and 3 months later to keep an eye on long-
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term recovery, problems and satisfaction. The data from both
surgical groups were subsequently compared according to
different parameters that are going to be discussed in below
section.

Inclusion and Exclusion Criteria

1. This study comprised patients aged 18 to 65 years
who needed surgery on their stomachs. Only people
who provided informed consent and were medically fit
for surgery were selected. The study concentrated on
individuals undergoing prevalent abdominal surgeries,
such as cholecystectomy, appendectomy, and hernia
repair. Both sexes were taken into account and there were
no limitations on pre-existing conditions provided they
were stable.

2. The individuals with contraindications to laparoscopic
surgery, including severe cardiovascular or pulmonary
conditions, were omitted from the study. The people with
metastatic cancers, serious abdominal trauma, or who
needed emergency procedures were also not included.
The patients with substantial comorbidities or a prior
history of abdominal procedures that might influence the
procedure's success were excluded. Pregnant women were
also left out since laparoscopy could be risky for them.

Data Collection and Data Analysis

The data were gathered via patient interviews, medical
records and direct postoperative assessments. Prior to surgery,
variables such as age, sex, comorbidities, and type of surgery
were recorded. The postoperative outcomes, including
recuperation time, complications, hospital stay, and pain
levels were evaluated at 1, 1, and 3 months postoperatively.
The standardized instruments guaranteed uniformity in the
reporting of pain and complications. The SPSS v26.0 was
used to analyze the data, which included descriptive statistics,
independent t-tests, and chi-square tests. A p-value of less
than 0.05 showed that the results were statistically significant
and effect sizes were used to measure how strong the changes
were. The results were given as mean =+ standard deviation.
Table 1 is showing demographic details of patients selected
for the procedure to observe the results and different points.

Table 1: Demographic Characteristics of Patients

Variable Laparoscopic Surgery (n=56)
Age (mean + SD) 42.3+134

Gender (%)

Male 30 (53.6%)

Female 26 (46.4%)
Comorbidities (%)

Hypertension 12 (21.4%)

Diabetes 8 (14.3%)

Open Surgery (n=56) Total (n=112) P-value
451 +14.2 43.7+13.8 0.32
0.84
29 (51.8%) 59 (52.7%)
27 (48.2%) 53 (47.3%)
0.12
15 (26.8%) 27 (24.1%)
7 (12.5%) 15 (13.4%)
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The demographic features of the trial participants indicated
an even distribution of age, gender and comorbidities across
the laparoscopic and open surgery groups. The average
age of both groups was almost the same, and there was
no big variation in the number of men and women in each
group. The open surgery group had a slightly greater rate of
comorbidities such diabetes and high blood pressure, but this
difference was not statistically significant (p=0.12).

Surgical Outcomes

Operative Time

The laparoscopic procedures in this study required
substantially more time than open surgeries, averaging 120
minutes in contrast to 95 minutes for conventional surgery.
This aligns with the results of other research that indicate
laparoscopic operations typically require more time due to
the necessity for specialist equipment and the intricacy of the
technique (Shah et al, 2022). In spite of the extended duration,
the overall advantages of laparoscopic surgery, including
a faster recovery and reduced postoperative discomfort,
outweigh the augmented surgical time. People typically say
that laparoscopic treatments take longer, which is a bad thing
(Keller et al, 2021). As laparoscopic techniques become more
standard and surgeons get more practice, the procedure is
likely to take less time. Additionally, the extended duration
of surgery must be considered in relation to the total
patient advantages, such as expedited recovery and reduced
problems, rendering laparoscopic surgery a highly effective
choice in suitable circumstances (Fung et al, 2022).

Cost-Effectiveness

This study shows that laparoscopic treatments are more
cost-effective overall, even if they cost more at first because
they require specialized tools and expert surgeons. The
decrease in hospital stays and complications results in a
substantial decrease in healthcare expenses. These results are
similar with the study found that laparoscopic surgeries are
more cost-effective in the long run, even though they cost
more at first because they lead to shorter hospital stays, fewer
complications and faster recovery times (Koh et al, 2024).
The laparoscopic surgery not only saves money on healthcare
directly but it also has indirect economic benefits. The patients
who heal faster can go back to work and their normal lives
sooner, which cuts down on the production losses that come
with longer recovery times. This has big effects on healthcare
policy and how resources are used, especially in nations with
small healthcare budgets (Kalata et al, 2023).

Patient Satisfaction

The laparoscopic group had a far better patient satisfaction
rate, with 83.9% of patients saying they were very satisfied
compared to 69.6% of patients in the open surgery group.
A study indicated that patients who had laparoscopic surgery
were typically happier with their entire experience since they
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had less discomfort after surgery and stayed in the hospital for
less time resulting the fast recovery (Pigg et al, 2022). Also,
the laparoscopic group's greater levels of satisfaction could
be because the operation is minimally invasive, which means
it doesn't hurt as much and lets patients get back to their daily
activities faster. The patient happiness is an important part of
figuring out how well surgical procedures work. Laparoscopic
surgery's ability to lessen pain and speed up recovery time is a
big reason why patients are happy with it. This aligns with the
conclusions of other studies, indicating that enhanced healing
experiences frequently result in increased patient satisfaction
(Lorentzen et al, 2022). Table 2 is showing results of
satisfaction rate in patients after operation with comparison
between laparoscopic and open surgery.

Table 2: Postoperative Satisfaction Rate of patients (Kamal. 2025)

Satisfaction
Score (%)

Highly Satisfied

Laparoscopic
Surgery (n=56)

47 (83.9%)
7 (12.5%)
2 (3.6%)

Open Surgery p
(n=56)

39(69.6%) | 0.02
10 (17.9%) | 0.41
7 (12.5%) 0.12

-value

Satisfied

Dissatisfied

The postoperative satisfaction was significantly higher
in the laparoscopic group, with 83.9% of patients reporting
being highly satisfied, as opposed to 69.6% in the open
surgery group. The patients who had laparoscopic surgery
were happier after the surgery than those who had open
surgery. The difference was statistically significant (p=0.02),
showing that patients in the laparoscopic group were more
satisfied.

Intraoperative Complications and Risk Factors

In this study, the laparoscopic group had a lot fewer
complications than the other group. The laparoscopic group's
overall complication rate was 10.7%, while the open surgery
group's was 26.8%. This difference was statistically significant
(p=0.03), supporting the results of many earlier research
that suggest laparoscopic surgery had fewer problems.
A study demonstrated that laparoscopic surgery for colorectal
diseases was linked to a reduced incidence of wound infections
and diminished blood loss in comparison to open surgery,
leading to an overall lower complication rate (Smiley et al,
2023). Another studies have also found that laparoscopic
operations lower the risk of infections, bleeding and organ
damage after surgery. The decreased complication rates in
the laparoscopic group in this study align with the findings
noted that laparoscopic surgery led to fewer poor outcomes
in patients undergoing cholecystectomy, appendectomy and
hernia repair (Agarwal e al, 2023). Some of the postoperative
complications are mentioned in table 3. This table explain
possible complications in comparison between Complications
of Laparoscopic and Open Cholecystectomy.
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Figure 1: Comparison of surgical complication in laparoscopic vs open surgery (Kamal, 2025)

Table 3: Postoperative Complications of Laparoscopic vs Open Cholecystectomy.

Parameter Laparoscopic Cholecystectomy (LC)

Open Cholecystectomy (OC) References

Wound Infection .
exposure of internal organs

Lower incidence due to smaller incisions and less

Higher incidence due to larger incisions

and more tissue handling Sauerland et al, 2006

Hernia Formation L .
incisional hernias

Lower risk; smaller port sites reduce incidence of

Higher risk; large abdominal incisions

increase likelihood of hernia formation Fullum et al, 2009

2—-8% of LC cases convert to OC due to

Conversion Rate . .
adhesions, unclear anatomy, or bleeding

Not applicable Livingston et al, 2006

The main reason for this difference is that laparoscopic
techniques use smaller incisions which not only cause less
damage to tissue but also lower the risk of infections and
other problems after surgery. It is crucial to remember that
laparoscopic surgery does have some dangers even though
it usually leads to fewer problems. The damage associated
with laparoscopic equipment such bowel or vascular damage
continue to occur but are less prevalent than in open surgery.
Furthermore, laparoscopic surgery necessitates a significant
degree of technical proficiency and the learning curve might
influence complication rates, especially during the initial
phases of a surgeon's experience with these methods (Zhu
et al, 2022).

The laparoscopic group had greater number of
complications than the open surgery group. Only 10.7% of
patients in the laparoscopic group had complications, while
26.8% of patients in the open surgery group did. Infection
and bleeding were the most common problems, however the
difference between groups was not statistically significant for
each problem (p=0.13 for bleeding and p=0.10 for infection).
The laparoscopic group, on the other hand, had a much
reduced overall complication rate (p=0.03).

Postoperative Recovery, Pain and Allergic Reactions

In this study, the laparoscopic group exhibited markedly
reduced postoperative pain levels and expedited recovery
durations in comparison to the open surgery group. The
immediate postoperative pain level for the laparoscopic group
was significantly lower (mean = 3.2) than that of the open
surgery group (mean = 6.7). This outcome is consistent with
the results of earlier studies, including those conducted which
indicated markedly diminished pain levels in patients who
underwent laparoscopic cholecystectomy in comparison to
open surgery (Pirie et al, 2022). In the 1-week, postoperative
pain score of 2.1 for laparoscopic surgery in this study aligns
with previous research, which repeatedly demonstrated
that laparoscopic procedures yield reduced pain levels and
expedited mobilization following surgery. A study conducted
by Erdem et al. confirmed these results demonstrating that
laparoscopic surgery markedly decreases the necessity for
analgesics and expedites the resumption of routine daily
activities (Erdem et al, 2024). The current study's results
show that patients in the laparoscopic group returned to their
normal activities after an average of 6.8 days compared to
10.5 days in the open surgery group. This is similar to a study
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Table 4: Recovery Time and Hospital Stay Observations (Kamal.
2025)

Laparoscopic| Open

Recovery Time (Days) Surgery Surgery | P-value
(n=56) (n=56)

Time to Return to Normal

Activities (mean + SD) 68+12 110523 <001

Hospital Stay (mean + SD) 3.2+0.8 56+1.4 | <0.01

that found the laparoscopic procedures led to a faster return
to work and daily life, which can lower overall healthcare
costs because the recovery time is shorter (Satheeskaran et
al, 2023). The quicker recovery durations in the laparoscopic
group can be due to the tiny incisions employed which
produce less tissue damage, resulting in less postoperative
discomfort and faster healing. The literature has extensively
documented this phenomena with several studies indicating
that minimally invasive techniques mitigate the physical
damage related to surgery resulting in expedited recovery and
an enhanced quality of life for patients (Kamal. 2025).

Hospital Stay Time

A notable finding from this study is the decreased length
of hospital stay for patients receiving laparoscopic surgery.
The laparoscopic group had an average hospital stay of 3.2
days which is a lot less than the open surgery group's average
stay of 5.6 days. This outcome aligns with findings from other
trials, including a study indicate that laparoscopic procedures
led to shorter hospitalizations owing to less postoperative
complications and expedited recovery (Picciariello et al,
2024). A meta-analysis results found that laparoscopic
surgery leads to faster discharge and better utilization of
healthcare resources (Safiejko et al, 2024). The laparoscopic
group's shorter hospital stay can be explained by the lower
likelihood of problems after surgery such as infections and
blood loss. A study pointed out that smaller cuts and less
damage to tissue usually lead to fewer problems and faster
healing which directly leads to a shorter hospital stay. Also,
the laparoscopic method reduces the body's inflammatory
response which speeds up the healing process (Formisano et
a, 2021). On the other hand, the lengthier hospital stays that
come with open surgery are probably because the incisions are
bigger which raises the likelihood of problems after surgery
such wound infections and long-lasting inflammation. The
larger cuts take longer to heal which means a longer hospital
stay. Many studies have shown that open operations work but
they usually cause more pain after surgery and take longer
to heal which could mean lengthier stays in the hospital. The
details about hospital stay under another research is given
below in the table 4.

Conclusion

Laparoscopic cholecystectomy is now the best way to
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remove the gallbladder since it has many advantages over
the open method. Although open cholecystectomy (OC)
remains applicable in certain instances research indicates that
laparoscopic cholecystectomy (LC) is superior for surgical
outcomes, patient recovery and overall safety. Surgeons must
to evaluate specific patient characteristics to ascertain the most
suitable surgical method. The results correspond with current
research endorsing the increasing preference for laparoscopic
techniques owing to their minimally intrusive characteristics.
The data firmly supports laparoscopic cholecystectomy for
most patients since it leads to better results after surgery, a
faster recovery and less illness. Open cholecystectomy is still
useful in some complicated or high-risk instances where it
is important to get a clear view of the anatomy or to keep
complications under control. The best way to do something
depends on the surgeon's skill and the resources.
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