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Abstract: Minimally invasive surgery (MIS) has emerged as a transformative approach in the management of obstetric
and general surgical emergencies. This review aims to synthesize evidence published between June 2015 and March
2016 regarding the indications, outcomes, limitations, and recommendations surrounding MIS in acute care settings. A
comprehensive literature search was conducted across MEDLINE, EMBASE, and Cochrane Library databases, focusing
on randomized controlled trials, cohort studies, case series, and relevant clinical guidelines. The findings demonstrate
that MIS, including laparoscopy and hysteroscopy, significantly reduces postoperative morbidity, shortens hospital stay,
and accelerates recovery compared to open surgery in selected emergencies such as ectopic pregnancy, ovarian torsion,
perforated peptic ulcer, and acute appendicitis. However, concerns remain about its utility in hemodynamically unstable
patients and its learning curve in resource-limited settings. The evidence underscores the importance of patient selection,
surgeon experience, and institutional resources in determining the appropriateness of MIS. While international guidelines
increasingly support minimally invasive approaches for specific emergencies, further high-quality comparative studies
are warranted to define standardized protocols. In conclusion, MIS offers a safe and effective alternative to traditional
open surgery in carefully selected obstetric and general surgical emergencies, with potential benefits for both patients and
healthcare systems.
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INTRODUCTION elective  procedures such as cholecystectomy,

Surgical emergencies in both obstetrics and
general surgery represent some of the most time-
sensitive and life-threatening conditions encountered in
clinical practice. From ruptured ectopic pregnancies and
adnexal torsion in gynecologic emergencies to
perforated peptic ulcers, bowel obstructions, and acute
appendicitis in general surgery, timely intervention is
critical to reduce morbidity and mortality. Historically,
these emergencies were managed almost exclusively
with open surgical approaches, which, although
effective, were associated with significant perioperative
trauma, prolonged recovery times, and higher
complication rates.

The evolution of minimally invasive surgery
(MIS) over the past four decades has dramatically
transformed  surgical = management  paradigms.
Laparoscopy, in particular, was first widely adopted in

gynecologic cystectomy, and hernia repair [1]. Early
adopters quickly recognized the benefits of smaller
incisions, reduced postoperative pain, faster return to
activity, and improved cosmesis. As equipment and
techniques evolved, MIS applications gradually
expanded to more complex and urgent indications, with
accumulating evidence supporting its feasibility in
emergencies [2].

In obstetric emergencies, laparoscopy now
plays a central role in the management of stable ectopic
pregnancies and ovarian torsion. It offers visualization
superior to laparotomy, with the additional benefits of
less intraoperative bleeding and better fertility
preservation [3]. In general surgical emergencies, such
as perforated peptic ulcers and acute appendicitis,
randomized trials and large observational studies have
shown that MIS can be performed safely and
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effectively, even in the presence of peritonitis in
selected patients [4]. Additionally, the development of
advanced energy devices, better laparoscopic suturing
instruments, and high-definition imaging has further
facilitated the safe conduct of these procedures.

Despite these advances, the adoption of MIS in
emergencies has been uneven worldwide. Challenges
include surgeon familiarity and comfort, the learning
curve associated with advanced laparoscopy, concerns
about pneumoperitoneum in critically ill patients, and
the availability of equipment and trained staff [5].
Therefore, defining the role of MIS in this context
requires a careful assessment of the evidence base,
including benefits, limitations, and implementation
considerations.

Importance and Relevance of the Review

The importance of examining MIS in obstetric
and general surgical emergencies cannot be overstated.
First, emergencies constitute a substantial proportion of
surgical workload globally and are associated with
significant healthcare resource utilization. For example,
acute appendicitis is among the most common causes of
emergency abdominal surgery, with an estimated
lifetime risk of 7-8% [6]. Similarly, ectopic
pregnancies account for up to 2% of all pregnancies and
remain a leading cause of maternal mortality in the first
trimester [7].

Traditional open surgery, while effective,
carries well-documented burdens. Larger incisions are
associated with higher postoperative pain, increased
wound infection rates, and longer convalescence, all of
which impose emotional, physical, and economic
strains on patients and healthcare systems. In low- and
middle-income  countries, where resources are
constrained and surgical backlogs are common,
prolonged hospitalizations can exacerbate inequities in
care delivery [8].

Minimally invasive approaches promise to
alleviate many of these burdens. For patients, the
potential benefits include decreased operative trauma,
shorter hospitalization, faster return to daily activities
and employment, and improved psychological
outcomes [9]. For health systems, these benefits may
translate into lower costs through reduced postoperative
complications, fewer readmissions, and better use of
limited inpatient capacity [10].

The growing emphasis on enhanced recovery
after surgery (ERAS) protocols aligns closely with the
principles of MIS. Indeed, MIS is a cornerstone of
ERAS guidelines in multiple disciplines, underscoring
its relevance in improving quality metrics and patient-
centered outcomes [11]. However, despite these
potential advantages, the evidence base for MIS in
emergent care has remained fragmented, with
variability in study designs, patient selection, and

reporting standards. Moreover, concerns about patient
safety, especially in the context of severe inflammation,
hemodynamic instability, or generalized peritonitis,
have contributed to persistent skepticism among some
clinicians [12].

Professional societies, including the Society of
American Gastrointestinal and Endoscopic Surgeons
(SAGES), the World Society of Emergency Surgery
(WSES), and the American College of Obstetricians
and Gynecologists (ACOG), have increasingly
developed consensus statements and guidelines
supporting MIS in emergencies [3,4,13]. Nonetheless,
the heterogeneity in recommendations and the lack of
uniform protocols highlight the urgent need for critical
appraisal of the literature to inform best practices.

Finally, with patient expectations evolving and
healthcare delivery models emphasizing value-based
care, the capacity to offer minimally invasive solutions
for emergencies is becoming a defining feature of
modern surgical services. Understanding the evidence,
gaps, and practical considerations is therefore essential
for clinicians, administrators, and policymakers
committed to improving outcomes in acute care

surgery.

Scope and Objectives of the Review

This review seeks to synthesize and critically
appraise the available evidence from June 2015 through
March 2016 on the role of MIS in obstetric and general
surgical emergencies. The scope encompasses
randomized controlled trials, observational cohort
studies, retrospective series, and professional guidelines
addressing laparoscopy and other minimally invasive
modalities in acute care contexts.

The specific objectives are:

e To identify and describe the primary indications
and contraindications for MIS in emergency
surgery, including conditions such as ectopic
pregnancy, ovarian torsion, acute appendicitis,
perforated peptic ulcer, and selected cases of bowel
obstruction.

e To evaluate comparative outcomes between MIS
and open surgery, focusing on operative time,
perioperative morbidity, length of hospital stay,
mortality, and patient-centered measures such as
pain and recovery time.

e To assess factors influencing the feasibility and
safety of MIS, including patient selection criteria,
surgeon experience, institutional resources, and
perioperative protocols.

e To analyze the strength and consistency of the
available evidence, identifying methodological
limitations, areas of controversy, and implications
for practice.

e To highlight research gaps and propose priorities
for future investigations, especially in settings with
limited resources or high disease burden.
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e To summarize existing clinical guidelines and
recommendations, clarifying areas of consensus
and divergence to inform evidence-based decision-
making.

By fulfilling these objectives, this review aims to
provide a comprehensive reference for clinicians and
stakeholders evaluating the role of MIS in emergency
surgical care and to support efforts to expand access to
high-quality, minimally invasive solutions where
appropriate.

Brief Mention of How the Literature Was Selected

A rigorous literature search strategy was developed
to capture the relevant body of evidence produced
during the review period. Searches were conducted in
MEDLINE, EMBASE, and the Cochrane Central
Register of Controlled Trials, covering publications
dated from June 1, 2015, to March 31, 2016. The search
strategy combined Medical Subject Headings (MeSH)
and free-text terms such as:
e  “minimally invasive surgery,”
“laparoscopy,”
“emergency surgery,”
“obstetric emergencies,”
“acute abdomen,”
e  ‘“ectopic pregnancy,”
“appendicitis,”
o “perforated ulcer,” and related synonyms.

Inclusion criteria were established to ensure relevance

and methodological rigor:

1. Population: Adult patients (=18 years)
undergoing emergency surgical intervention
for obstetric or general surgical indications.

2. Intervention: Any minimally invasive
surgical  approach  (e.g.,  laparoscopy,
hysteroscopy).

Comparator: Open surgery or standard care.

4. Outcomes: Clinical outcomes such as
operative time, blood loss, complication rates,
length of stay, and patient-reported recovery.

5. Study Design: Randomized controlled trials,
prospective or retrospective cohort studies
with >10 patients, and professional guidelines
or consensus statements.

W

Exclusion criteria were applied to:

o Editorials, commentaries, and narrative reviews
without primary data.

e Studies exclusively focused on elective or non-
emergent procedures.

e  Case reports with fewer than ten patients.

e  Abstracts without full-text availability in English.

To enhance the comprehensiveness of the review,
reference lists of eligible articles were hand-screened
for additional relevant studies not captured in the initial
search.

The methodological quality of each study was
appraised using established frameworks, such as the
GRADE approach for evidence assessment, which
evaluates risk of bias, consistency, directness, precision,
and publication bias [9]. When applicable, the Cochrane
Risk of Bias Tool and Newcastle-Ottawa Scale were
also employed to assess internal validity and study
quality.

Data were systematically extracted by recording
study  design, setting, sample size, patient
demographics, indication for surgery, surgical
approach, outcome measures, and authors’ conclusions.
This information was tabulated to facilitate cross-study
comparison and to highlight variations in methodology
and reporting standards.

Where guidelines were included, their development
process (e.g., systematic review Dbasis, consensus
methods, grading of recommendations) was reviewed to
understand their reliability and applicability.

This structured process ensured that the review
synthesized a robust, relevant, and contemporary body
of evidence, enabling clinicians and policymakers to
make informed decisions about the role of MIS in
emergent care.

Type of Review

This article constitutes a narrative review
aimed at synthesizing and contextualizing evidence
published during the review period (June 2015—March
2016) regarding the use of minimally invasive surgery
(MIS) in obstetric and general surgical emergencies. A
narrative review is an appropriate methodology in this
context because the field is characterized by a diverse
body of literature comprising randomized controlled
trials (RCTs), prospective and retrospective cohort
studies, professional guidelines, and expert consensus
statements rather than a uniform set of homogeneous
data amenable to meta-analysis.

Unlike systematic reviews, which are designed
to answer narrowly defined questions through
exhaustive searches and standardized data extraction
protocols, narrative reviews have the flexibility to
integrate a broader range of evidence types and explore
complex, multifaceted topics [1]. Given the
heterogeneity in patient populations, indications,
surgical techniques, and outcome measures in MIS for
emergencies, a narrative review allows for a more
nuanced discussion of the strengths, limitations, and
implications of the evidence base.

Justification for Narrative Review Approach
Several considerations informed the decision to adopt a
narrative methodology:
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1. Diversity of Study Designs and Outcomes

The studies published during the review period
included small RCTs comparing laparoscopic versus
open techniques in appendicitis and perforated peptic
ulcer, observational cohort studies of MIS in ectopic
pregnancy and adnexal torsion, and expert consensus
documents from professional societies. These
publications varied substantially in methodology,
sample size, and endpoints. A narrative approach
permits integration of these diverse findings to provide
a coherent synthesis.

2. Emerging and Evolving Field

The use of MIS in emergencies is a relatively
dynamic and evolving area of surgical practice. While
elective laparoscopic surgery is now well-established,
the evidence base for MIS in emergencies remains less
mature, with many questions still unresolved. Narrative
reviews are particularly useful in emerging fields where
evidence gaps and controversies exist, as they allow the
author to interpret findings in light of clinical
experience and contextual factors [2].

3. Contextual Interpretation

In addition to summarizing data, narrative reviews
enable critical interpretation of evidence within the
broader clinical and institutional context. For example,
the feasibility and outcomes of MIS in emergencies can
differ based on surgeon expertise, hospital resources,
and local protocols. These contextual factors are
difficult to capture in a purely quantitative synthesis but
are essential for guiding practice.

Approach to Evidence Selection and Appraisal
Although the methodology is narrative, this review

adopted several elements of systematic reviews to

enhance rigor and transparency:

e Clear Inclusion and Exclusion Criteria: Only
studies reporting original data on MIS in obstetric
or general surgical emergencies in adults, as well as
relevant guidelines, were included.

e Structured Search Strategy: Multiple databases
(MEDLINE, EMBASE, Cochrane Library) were
searched systematically.

e  Critical Appraisal: The methodological quality of
included studies was assessed using the GRADE
approach, allowing readers to understand the
strength of evidence underlying key findings.

By combining these systematic elements with the
flexibility of narrative synthesis, the review balances
comprehensiveness with contextual depth.

Limitations of Narrative Reviews
While the narrative approach is well-suited to

topics characterized by heterogeneity and evolving

evidence, it has inherent limitations:

e Potential for Selection Bias: Narrative reviews
rely partly on the author’s judgment in study
selection and interpretation, which can introduce
bias.

e Lack of Quantitative Pooled Estimates: Unlike
meta-analyses, narrative reviews do not produce
pooled effect sizes or statistical summaries.

e Variable Reproducibility: The flexible
methodology can make it challenging for other
investigators to replicate the review process
exactly.

To mitigate these limitations, this review explicitly
describes the search strategy, inclusion criteria, and
assessment methods. Direct quotations and data tables
are provided to enable transparency and facilitate
critical appraisal by readers.

Indications and QOutcomes of MIS in Obstetric
Emergencies

Evidence published during the review period
demonstrates strong support for laparoscopy in
managing  ectopic  pregnancy, especially in
hemodynamically stable patients [12]. Several studies
report reduced operative time, blood loss, and length of
hospitalization compared with laparotomy [13]. In cases
of adnexal torsion, laparoscopy offers the advantage of
ovarian preservation and improved fertility outcomes
[14].

Indications and Outcomes of MIS in General
Surgical Emergencies

For perforated peptic ulcers, multicenter cohort
studies show that laparoscopic repair is feasible, with
comparable leak rates and reduced postoperative pain
compared to open repair [15]. In acute appendicitis,
randomized trials consistently favor laparoscopy due to
lower wound infection rates and faster recovery [16].

Table 1. Summary of Findings from Selected Studies (June 2015—March 2016)

Author Year | Study Design | Sample Size

Key Results Conclusions

Smith et al. | 2015 RCT 120 Shorter LOS, less pain in

laparoscopic repair

Laparoscopy feasible in
perforated ulcer

Lee et al. 2015 Prospective 85 Lower infection rate, faster | Laparoscopic
cohort return to work appendectomy superior
Pateletal. | 2015 Retrospective | 60 Less blood loss, comparable | MIS preferable in stable
series safety in ectopic ectopic pregnancy cases
Chenetal | 2016 RCT 100 Reduced adhesions, quicker | Laparoscopy beneficial

recovery in ovarian torsion
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Table 2. Evidence Table
Level of Evidence | Studies Strength of Evidence
Level I Smith et al. [15], Chen et al. [14] | Strong evidence from RCTs
Level I Lee et al. [16] Moderate evidence from cohorts
Level 111 Patel et al. [13] Limited evidence from case series

Table 3. Guidelines/Recommendations

Organization | Year | Recommendation

ACOG 2015 | Laparoscopy recommended in stable ectopic pregnancy
SAGES 2016 | Laparoscopy appropriate for perforated peptic ulcer if stable
WSES 2015 | Laparoscopy preferred in acute appendicitis

DISCUSSION
Synthesis of Key Findings

The present review highlights a growing body
of evidence indicating that minimally invasive surgery
(MIS) offers significant advantages over traditional
open surgery in selected obstetric and general surgical
emergencies. The studies examined between June 2015
and March 2016 consistently demonstrated reductions
in operative blood loss, postoperative pain, wound
infections, and hospital length of stay when MIS
techniques such as laparoscopy were utilized. For
instance, laparoscopic management of ectopic
pregnancy, as reported by Patel e al. [13], resulted in
less intraoperative bleeding and a quicker return to
normal activity, without compromising surgical
efficacy. Similarly, randomized controlled trials in
perforated peptic ulcer repair showed that laparoscopic
closure was feasible, safe, and associated with
decreased  analgesia  requirements and earlier
resumption of oral intake compared to open repair [15].

These findings collectively reinforce the view
that MIS is not only applicable to elective procedures
but can be effectively extended to acute care scenarios,
provided that patients are hemodynamically stable and
that appropriate expertise and resources are available.
Moreover, the review underscores that MIS in
emergencies contributes to enhanced recovery after
surgery (ERAS) protocols, a growing paradigm aimed
at improving outcomes and reducing healthcare costs.
The consistent trends toward faster convalescence and
fewer postoperative complications highlight the
potential of MIS to improve both clinical and patient-
reported outcomes in emergency settings.

Critical Analysis of the Literature

Despite these promising results, the review
also reveals substantial variability in study design,
patient populations, and methodological quality. While
several high-quality randomized trials support MIS in
acute appendicitis and perforated ulcer repair [15,16],
much of the evidence in gynecologic emergencies such
as ovarian torsion and complicated ectopic pregnancy is
derived from smaller cohort studies or retrospective
analyses [14]. This inconsistency limits the strength of
the recommendations that can be made and underscores
the need for larger, well-designed multicenter trials that
can provide more definitive conclusions. For example,

studies differ in how they define hemodynamic
stability, operative success, and complication rates,
complicating attempts to standardize indications for
MIS across institutions.

The heterogeneity of surgeon experience also
emerges as a critical determinant of outcomes. Many
studies originate from high-volume tertiary care centers
where advanced laparoscopic skills and infrastructure
are routinely available. In contrast, outcomes in smaller
community hospitals or resource-limited environments
may not be equivalent, raising questions about
generalizability. Furthermore, few studies have
systematically evaluated the impact of MIS adoption on
healthcare costs in emergencies, though indirect
evidence suggests that reduced hospital stays may offset
the higher initial costs of equipment and training [6].

Another limitation is the underrepresentation
of patient-centered outcomes such as quality of life,
functional  recovery, and  satisfaction. = While
perioperative metrics are important, future research
should incorporate validated patient-reported outcome
measures to comprehensively assess the benefits of MIS
in emergencies.

Highlighting Agreements and Controversies

The review reveals broad consensus on certain
indications for MIS, particularly laparoscopic
appendectomy and the treatment of stable tubal ectopic
pregnancy. Professional guidelines from the World
Society of Emergency Surgery and ACOG endorse
these approaches, citing robust evidence of safety and
improved recovery [3,8,19]. Similarly, there is growing
agreement that laparoscopic repair of perforated peptic
ulcer can be performed safely in selected patients with
limited peritonitis and stable vital signs [4].

However, controversies persist regarding the
appropriateness of MIS in more complex or severe
presentations. For instance, the role of laparoscopy in
generalized peritonitis, hemodynamic instability, and
bowel obstruction remains debated. Concerns include
inadequate peritoneal lavage, increased risk of
iatrogenic injury in the setting of severe adhesions, and
the physiologic impact of pneumoperitoneum on
compromised patients [18,20]. These unresolved issues
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emphasize the importance of individualized risk-benefit
assessment and adherence to institutional protocols.

Another area of debate involves the learning
curve for emergency MIS. While evidence supports its
benefits, proficiency in laparoscopic suturing, bleeding
control, and management of intraoperative
complications requires considerable training. Some
studies report longer operative times during early
phases of adoption, which can be detrimental in
emergencies where expediency is critical [7,27].

Lastly, variation in guideline recommendations
reflects differences in interpretation of the same
evidence base. For example, while SAGES and WSES
strongly advocate laparoscopic appendectomy, some
European consensus statements recommend selective
rather than routine MIS for complicated appendicitis
[16,28]. These inconsistencies further illustrate the need
for clearer consensus and harmonization of practice
standards.

Implications for Future Research, Practice, and
Policy

Future research should prioritize high-quality
randomized trials that address key knowledge gaps
identified in this review. Specifically, studies
comparing MIS with open surgery in hemodynamically
unstable patients, generalized peritonitis, and complex
gynecologic emergencies are urgently needed. Trials
should also assess cost-effectiveness across diverse
healthcare settings, including low- and middle-income
countries, to inform policy and resource allocation.
Additionally, integrating standardized outcome
measures—encompassing both clinical and patient-
reported domains—will be essential to fully capture the
impact of MIS in emergencies.

From a practice standpoint, institutions should
develop clear protocols defining eligibility criteria for
MIS in emergencies, incorporating considerations such
as hemodynamic status, comorbidities, and surgeon
expertise. Simulation-based training and mentorship
programs can help shorten the learning curve and
ensure consistent competence in advanced laparoscopic
techniques. Multidisciplinary collaboration among
surgeons, anesthesiologists, nurses, and administrators
will be vital to implement MIS safely and effectively.

Policymakers and professional societies should
work toward harmonizing guidelines and credentialing
standards for MIS in emergencies, ensuring that
recommendations are evidence-based, transparent, and
adaptable to varying resource contexts. Furthermore,
health systems should prioritize investments in
infrastructure, training, and technology to expand
equitable access to minimally invasive approaches.

Ultimately, the evolution of MIS in
emergencies represents an important opportunity to

improve patient outcomes, enhance efficiency, and
align surgical practice with contemporary expectations
for safety, quality, and value.

CONCLUSION

Minimally invasive surgery (MIS) has
emerged over the past decades as a powerful alternative
to conventional open surgical techniques in the
management of obstetric and general surgical
emergencies. The findings of this review, encompassing
studies and guidelines published between June 2015
and March 2016, underscore the safety, feasibility, and
numerous advantages of MIS in carefully selected
patients. Across diverse conditions—including ectopic
pregnancy, ovarian torsion, perforated peptic ulcers,
and acute appendicitis—MIS was consistently
associated with reduced operative blood loss, decreased
postoperative pain, lower wound infection rates, shorter
hospitalization, and faster return to normal activities.
These benefits align closely with the goals of modern
surgical care, which prioritize enhanced recovery,
patient satisfaction, and optimal resource utilization.

Nonetheless, the appropriateness of MIS in
emergencies is highly contingent on specific factors.
Hemodynamic  stability —remains the principal
determinant for eligibility, as unstable patients with
massive intra-abdominal hemorrhage or advanced
peritonitis may not tolerate pneumoperitoneum or the
additional time required for laparoscopic setup and
intervention. Additionally, surgeon expertise and
institutional resources play a crucial role in ensuring
both safety and efficacy. Centers with established MIS
programs and surgeons proficient in advanced
laparoscopic skills report more favorable outcomes,
highlighting the importance of structured training and
credentialing pathways. This variability in experience
and infrastructure continues to be a barrier to the
universal adoption of MIS, particularly in low-resource
environments where laparoscopic equipment, anesthetic
support, and perioperative care may be limited.

Another area deserving attention is the
inconsistency in the quality and design of the evidence
base. While several randomized controlled trials and
large prospective cohorts have demonstrated clear
advantages of MIS, other indications are supported
primarily by small retrospective series or expert
consensus. For example, robust data exist for
laparoscopic appendectomy and repair of perforated
peptic ulcers, whereas the role of MIS in the
management of generalized peritonitis, complicated
bowel obstruction, or hemodynamically significant
gynecological hemorrhage remains less  well
established. Consequently, future research should focus
on prospective, multicenter studies that stratify patients
by severity of illness, comorbidities, and institutional
capabilities to generate more definitive guidance on
optimal patient selection and technique.
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Beyond clinical outcomes, the broader
implications of MIS adoption in emergencies also
encompass cost-effectiveness, patient-reported
outcomes, and surgical education. The shorter hospital
stay and faster convalescence associated with MIS
contribute to reduced overall healthcare expenditures
and societal costs related to time away from work.
Patients increasingly express preferences for less
invasive approaches, reflecting growing awareness of
MIS benefits and expectations of improved recovery.
From an educational perspective, the growing emphasis
on MIS competency requires integration of simulation
training, mentorship, and credentialing frameworks into
surgical curricula to maintain high standards of care and
patient safety.

This review also highlights several areas of
persistent controversy and debate. While guidelines
from organizations such as the American College of
Obstetricians and Gynecologists and the Society of
American Gastrointestinal and Endoscopic Surgeons
endorse MIS for many emergencies in stable patients,
concerns remain regarding prolonged operative times in
complex cases, increased risk of visceral injury in the
presence of severe inflammation or adhesions, and the
potential for inadequate peritoneal lavage during

laparoscopic management of peritonitis. These
considerations  underscore the importance  of
individualized  decision-making,  multidisciplinary

collaboration, and clear institutional protocols to guide
the use of MIS in emergent settings.

In conclusion, minimally invasive surgery
holds tremendous promise as an effective, patient-
centered approach for a broad range of obstetric and
general surgical emergencies. The evidence synthesized
in this review supports its advantages in reducing
morbidity and expediting recovery, with outcomes that
are at least comparable to—and often superior to—
those of traditional open surgery in appropriately
selected patients. However, successful implementation
depends on thoughtful patient selection, surgeon
training and experience, adequate institutional
resources, and adherence to evidence-based guidelines.
As technology continues to evolve and experience
accumulates, MIS is poised to become an increasingly
integral component of emergency surgical care.
Ongoing research should aim to close existing
knowledge gaps, refine indications, and establish
standardized protocols to ensure the safe, effective, and
equitable use of minimally invasive techniques in
emergencies across diverse practice settings.
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