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The purpose of this review is to contrast laparotomy with laparoscopy for penetrating abdominal trauma
(PAT) in terms of efficacy, safety, and patient outcomes. A thorough search across four databases

identified 416 relevant publications. After removing duplicates using Rayyan Qatar Computing Research
Institute (QCRI) and screening for relevance, 36 full-text articles were reviewed, with five studies ultimately
meeting the criteria for inclusion. There were 336 patients throughout five trials, with 273 (812%) of them
being male. In total, 211 patients had laparoscopy, whereas 125 underwent laparotomy. From 2.9% to 17.9%,
there was a conversion rate from laparoscopic to open approach. The review highlights that laparoscopy
generally results in fewer complications compared to laparotomy, especially in stable individuals who have
experienced piercing abdominal trauma. Laparoscopy is associated with shorter hospital stays, faster
recovery, and fewer postoperative issues such as wound infections. However, in cases of retroperitoneal
injuries or active bleeding, higher conversion rates to open surgery were observed. Despite these limitations,
laparoscopy proves to be an effective and less invasive option for managing selected cases of abdominal
trauma, reducing overall healthcare costs and postoperative morbidity. Laparoscopy offers a minimally
invasive, practical choice for treating piercing abdominal injuries, especially in stable patients, with fewer
postoperative complications and faster recovery compared to laparotomy. However, its limitations in
managing more complex injuries warrant careful patient selection and readiness to convert to open surgery
when necessary. It will take more investigation, especially randomized studies, to confirm laparoscopy's
place in this sector.
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Introduction And Background

In the first half of a person's life, trauma is the leading cause of mortality; however, in the general
population, trauma is the fourth most prevalent cause of death [1]. Moreover, the abdomen is involved in
9%-14.9% of all trauma cases [2]. Abdominal trauma is a preventable cause of mortality for patients with
polytrauma, and laparotomy has long been considered the gold standard of treatment for these patients
[3,4]. However, unnecessary laparotomies should be avoided as they entail a morbidity rate of 20%-40%
[5,6]. Laparoscopy, when performed by skilled surgeons under hemodynamically stable settings, is a safer
and more efficient therapy for those suffering from abdominal trauma [7].

For those who have suffered abdominal injuries, exploratory laparotomy has been the standard of therapy.
However, the morbidity and mortality of abdominal trauma have increased dramatically due to missed
injuries, unnecessary laparotomies, and late diagnosis [8]. Although laparotomy is a dependable and
effective method for treating individuals with abdominal injuries, the operation is risky; following the
surgery, there is a 5% chance of mortality and a 3% long-term risk of intestinal blockage [9].

The first laparoscopy for abdominal trauma was performed in 1956 [10]. Laparoscopy is mostly used for
diagnosis, with treatment being a secondary function [8]; however, a successful solution was achieved when
therapeutic laparoscopy was used to identify and fix every injury. Laparoscopy is becoming increasingly
common when identifying and treating abdominal trauma because of its potential benefits of minimizing
unnecessary laparotomies, having a wide field of vision, being less invasive, and causing less discomfort
[11,12].

The management of penetrating abdominal trauma (PAT) has evolved significantly with advancements in
minimally invasive surgery. Traditionally, the gold standard for identifying and managing these injuries has
been laparotomies, which are open surgical procedures [6]. However, with the growing expertise in
laparoscopy, a less invasive alternative, there is a need to systematically evaluate its role in managing PAT.
We conducted a systematic review to provide a thorough comparison of the relative efficacy, safety, and
results of laparoscopy and laparotomy in the treatment of PAT [8].
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Recent studies comparing laparoscopy and laparotomy for the management of PAT have highlighted both
the advantages and limitations of these surgical techniques [5,6]. While laparoscopy offers benefits such as
reduced postoperative pain, shorter hospital stays, and quicker recovery times, it is not always the most
suitable option in trauma cases. One major limitation of laparoscopic approaches is the risk of hemodynamic
instability, which frequently accompanies traumatic injuries. Patients in shock require rapid intervention
and stabilization, and the open nature of laparotomy allows for faster access to major organs and blood
vessels, providing an immediate opportunity to control hemorrhage and address life-threatening injuries. In
contrast, the time-consuming setup required for laparoscopic procedures, including insufflation and
multiple port placements, can be detrimental in urgent situations where every second counts [9,11].

Additionally, ongoing bleeding within the abdomen poses a significant challenge in laparoscopic trauma
surgery. In cases of penetrating trauma, the presence of internal hemorrhage can obscure the surgical field,
making it difficult for surgeons to identify and manage vital structures. This decreased visibility increases
the risk of missing critical injuries or failing to achieve adequate hemostatic control. The slower and more
methodical nature of laparoscopic exploration can further exacerbate issues of visualization, particularly in
the dynamic setting of trauma where conditions can rapidly change [3]. As such, while there is a growing
body of evidence supporting the use of laparoscopy in select cases of PAT, its limitations related to
hemodynamic instability, ongoing bleeding, and slower operative tempos must be carefully considered in
the decision-making process. In scenarios where immediate intervention is paramount, laparotomy often
remains the preferred approach [11].

The objective was to critically assess current evidence, focusing on key outcomes such as morbidity,
mortality, and complications. This review aims to guide clinical decision-making by summarizing the
advantages and limitations of each approach, identifying gaps in the literature, and suggesting topics for
further study.

Review
Search strategy

The systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) and Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER) criteria. A
thorough search was conducted on PubMed, Cochrane, Web of Science, and SCOPUS to find relevant studies
regarding laparoscopy vs. laparotomy in PAT management. We considered only studies released between
2016 and 2024; after the computerized search, we removed any duplicates from the titles and abstracts
entered into Rayyan [13]. All the studies that satisfied the inclusion criteria based on the title or abstract
were then collected for comprehensive inspection. Two reviewers separately evaluated the appropriateness
of the extracted papers and addressed any inconsistencies via discussion.

Study population selection

The population, intervention, comparison, and outcome (PICO) factors were implemented as inclusion
criteria for our review: (i) population: patients with PAT; (ii) intervention: laparoscopy; (iii) comparator:
laparotomy; and (iv) outcome: effectiveness and safety of the intervention.

Data extraction

Data from studies that satisfied the inclusion criteria were collected in a standardized manner by two
impartial reviewers. The following data were obtained and documented: (i) first author, (ii) year of
publication, (iii) study design, (iv) study period, (v) participant number, (vi) participant age, (vii) participant
gender, (viii) number of subjects in laparoscopy and laparotomy groups, (ix) conversion rate to open
intervention, (x) complications, and (xi) main outcomes (efficacy, safety, and complications).

Quality review

Because the "Risk Of Bias In Nonrandomized Studies-of Interventions" (ROBINS-I) approach allows for a
thorough examination of confounding, we used it to evaluate the risk of bias, which is significant because
bias owing to omitted variables is common in studies in this field. The ROBINS-I tool is intended to evaluate
nonrandomized investigations and can be applied to cohort designs in which participants exposed to various
staffing levels are monitored over time. Disagreements were settled through group discussions after each
paper’s risk of bias was evaluated independently by two reviewers [14].

Results

The specified search strategy yielded 416 publications (Figure /). After removing duplicates (n = 212), 204
trials were evaluated based on the title and abstract. Of these, 166 failed to satisfy eligibility criteria, leaving
just 38 full-text articles for comprehensive review. Two records were identified through a citation search,
and only one was accepted into our review. A total of five satisfied the requirements for eligibility with
evidence synthesis for analysis, including three retrospective cohorts, one cross-sectional, and one
prospective cohort.
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FIGURE 1: PRISMA flowchart [14]

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Sociodemographic and Clinical Outcomes

We included five studies with a total of 336 patients, and most of them were males (273, 81.2%). A total of
211 patients were in the laparoscopy group and 125 in the laparotomy group. One study was implemented in
the USA [15], one in China [16], one in South Africa [17], one in Turkey [18], and one in Iran [19].

In all the studies, patients in the laparoscopy group remained stable, whereas those in the laparotomy group
showed hemodynamic instability [15-19]. This pattern indicates that laparotomy was more commonly
required for unstable patients, while less invasive treatments were suitable for those in stable conditions.

The severity of injuries, measured by the Injury Severity Score (ISS), differed across studies. Some provided
specific values, while others did not mention them. One study reported a relatively low ISS of 5.3 * 2.7 for
laparoscopy cases and 4.6 * 2.5 for laparotomy cases [16]. Another study found that laparoscopy cases had
an ISS of 6, while laparotomy cases had a much higher ISS of 12.5, highlighting a greater trauma severity in
laparotomy patients [17]. However, some studies did not include the ISS data, making direct comparisons
difficult [15,18,19).

The type of trauma also varied, but penetrating injuries, such as stab and gunshot wounds, were the most
frequent causes. Some studies indicated that stab wounds were more common, with gunshot wounds making
up a smaller percentage [15-17]. One study exclusively reported stab wounds in all cases [18], while another
did not specify the distribution of trauma types [19]. These findings reflect differences in injury patterns
across patient groups and regions.

Main Outcomes

The primary outcomes across the studies demonstrated several advantages of the laparoscopic approach,
particularly in stable patients with PAT. Laparoscopy was associated with shorter hospital stays, faster
recovery times, less oral intake restriction, and reduced overall healthcare costs [15-19]. One study
highlighted the effectiveness of therapeutic laparoscopy in managing abdominal trauma for
hemodynamically stable patients, allowing for early discharge and a quicker return to normal activities [16].
Another study echoed these findings, showing no significant differences in outcomes between laparoscopy
and laparotomy groups regarding postoperative morbidity but noted the operational and recovery benefits of
laparoscopy [17]. However, in cases of retroperitoneal injuries or when patients presented with active
bleeding, the laparoscopic approach showed limitations, often necessitating conversion to open surgery.
Despite this, laparoscopy remains a strong contender in abdominal trauma management, significantly
reducing hospital stay duration, postoperative complications, and overall costs in selected patient
populations [18,19].

Complications
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Study
Country

Goémez
etal,

USA
2022

Gao et
al.,

China
2020

Koto et
al., South
2019 Africa

(7

Yicel
etal.,

Turkey
2017

Elyasi, Iran
2021

(9]

Study design

Cross-

sectional

Retrospective

cohort

Retrospective

cohort

Prospective

cohort

Retrospective

cohort

Laparoscopy showed a generally lower complication rate compared to laparotomy. For instance, in one
study, only 7.7% of the patients undergoing laparoscopy had to convert to open surgery due to
complications, such as difficulties managing bleeding or other unforeseen challenges [15]. Another study

reported no significant difference in the incidence of serious postoperative morbidities between laparoscopy

and laparotomy groups, suggesting that laparoscopy could be equally safe [16]. However, some studies
pointed out that retroperitoneal injuries, especially in patients with hemodynamic instability, were difficult
to manage laparoscopically, leading to higher conversion rates. This suggests that while laparoscopy is
beneficial in selected cases, its limitations become evident in more complex injuries [17,18].

Additionally, one retrospective study found a higher incidence of postoperative ileus and surgical wound
infections in the laparotomy group, implying that the invasiveness of open surgery contributed to more
severe postoperative complications. In contrast, patients undergoing laparoscopy experienced fewer wound
infections and related issues, emphasizing the advantages of the minimally invasive approach (Tables 7, 2)

[19].

Sociodemographic

LP cases = 26; LT
cases = 26; mean
age: 28; males: 40

(76.9%)

LP cases = 54; LT
cases = 53; mean
age: 39; males: 83

(77.6%)

LP cases = 45; LT
cases = 11; mean
age: 31; males: 49

(87.5%)

LP cases = 68; LT
cases = 13; mean
age: 27.5; males: 75

(92.6%)

LP cases = 18; LT
cases = 22; mean
age: 33.4; males: 26

(65%)

Hemodynamic

status

LP

Stable

Stable

Stable

Stable

Stable

Unstable

Unstable

Unstable

Unstable

Unstable

Trauma type

LP

Stab
(76.9%)
and
Gunshot

(23.1%)

Stab and
gunshot

wounds

Stab
(91%)
and
qunshot

(62%)

Stab
wound

(100%)

NM

LT

Stab
(76.9%)
and
Gunshot

(23.1%)

Stab
and
gunshot

wounds

Stab
(9%)
and
gunshot

(38%)

Stab
wound

(100%)

NM

Mean ISS
LP LT
NM NM
53 46
+ +
27 25
6 125
NM  NM
NM  NM

TABLE 1: Outcome measures of the included studies

ISS: Injury Severity Score; NM: not mentioned; LP: laparoscopy; LT: laparotomy
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Conversion

to open

2(7.7%)

4(7.4%)

11 (19.6%)

2(2.9%)

NM

Complications

The complication rate was lower in

the laparoscopic group.

There was no significant difference
in the incidence of postoperative
serious morbidities between the LP

and LT groups

Eight patients, or 73% of the total,
had active bleeding as their primary

reason for conversion

The incidence of death was 4.9%. A
42-month follow-up on
average showed no problems,

recurrence, or morbidity

Patients in the laparotomy group
experienced a greater incidence of
postoperative ileus and the highest
prevalence of surgical wound

infection

Main outcomes

The group receiving total therapeutic laparoscopy
had shorter hospital stays, shorter operating

times, and less oral intake

Individuals with PAT whose hemodynamic status
is stable may benefit from therapeutic

laparoscopy, which could be safe and effective

For patients with PAT who are hemodynamically
stable, laparoscopic therapy of retroperitoneal

injuries is both safe and practicable

Before the patient is released from the hospital,
diagnostic laparoscopy should be offered as a
safe and effective way to assess the diaphragm

for any damage

When used to treat patients with stable

and
trauma, the diagnostic laparoscopic approach
dramatically lowers complications, expenses, and

hospital stays
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Study

Goémez
etal,
2022
[15]

Gao et
al., 2020
[16]

Koto et
al., 2019
[17]

Yicel et
al., 2017
[18]

Shams
& Elyasi,
2021
[19]

Bias
induced
by
confusion

Mod

Mod

Mod

Bias
Bias in the o ) ) ) L Prejudice in
Prejudice in the Bias resulting from resulting Bias in the
way . ) the chosen General
- way interventions  departures from the from way results L
participants ) ) reported prejudice
are categorized planned interval absent are measured
were chosen outcome
data
Mod Low Low Low Mod Mod Mod
Mod Low Low Low Mod Low Mod
Mod Mod Low Low Low Low Mod
Mod Low Low Low Low Mod Mod
Low Low Low Low Mod Low Low

TABLE 2: Using ROBINS-I to quantify bias risk

ROBINS-I: Risk Of Bias In Nonrandomized Studies-of Interventions; Mod: moderate

Discussion

Our systematic evaluation revealed several benefits of the laparoscopic method, especially in stable patients
with penetrating abdominal injuries. Laparoscopy was associated with shorter hospital stays, faster recovery
times, less oral intake restriction, and reduced overall healthcare costs [15-19]. This result aligns with Li et
al., who found that when hemodynamically stable patients with PAT undergo laparoscopy, the procedure's
perioperative results are effectively improved and its consequences are minimized. This finding should be
made more widely known in therapeutic settings [20]. Additionally, O’Malley et al. found that in a certain
patient subgroup, laparoscopy may significantly impact PAT; however, surgeon experience is also a key
factor [11]. Laparoscopy is a diagnostic, therapeutic, and screening method that is particularly useful when
there is a possibility of diaphragm damage. It is sensitive in diagnosing when a laparotomy is required but
less reliable in identifying hollow visceral injuries. When utilized in institutions with the appropriate
training, it could be a therapeutic aid [20].

However, we found that in cases of retroperitoneal injuries or when patients presented with active bleeding,
the laparoscopic approach showed limitations, often necessitating conversion to open surgery [17]. Wang et
al. found that for some patients, laparoscopic surgery is a more sensible option than laparotomy.
Nevertheless, the surgeon's experience and the available resources should be considered when deciding
whether to undergo a laparoscopy [21].

In this review, laparoscopy showed a generally lower complication rate compared to laparotomy. For
instance, in one study, only 7.7% of the patients undergoing laparoscopy had to convert to open surgery due
to difficulty in managing bleeding or other unforeseen challenges [15-18]. Patients undergoing laparoscopy
also experienced fewer wound infections and related issues, emphasizing the advantages of this minimally
invasive approach [19].

Moreover, postoperative complications and the perioperative mortality rate were significantly lower in the
laparoscopy group than in the laparotomy group. The two most frequent side effects of open laparotomy and
laparoscopy included wound infection and pneumonia. A meta-analysis of the case series studies showed
that the pooled incidence of problems for laparoscopic patients was 0.08. Hence, laparoscopy may lower the
incidence of postoperative complications compared to laparotomy, but it may not entirely prevent it. This
finding might act as a motivation to keep improving to maintain the lowest possible rate of problems.
Additionally, the surgeon must have experience performing laparoscopic surgery to minimize the rate of
problems; they should also be able to diagnose patients quickly and manage challenges appropriately [20].
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According to the results, individuals with penetrating abdominal injuries who are hemodynamically stable
should be managed with laparoscopy as a first-line treatment option due to shorter hospital stays, fewer
surgical problems, and lower medical expenses. However, caution is advised in patients with complex
injuries, such as retroperitoneal trauma or uncontrolled bleeding, where laparotomy may be necessary.
Laparoscopy could also reduce the burden of open surgery, potentially improving patient outcomes and
optimizing hospital resource utilization.

Strengths and limitations

This review consolidated the information from several trials comparing laparoscopy with laparotomy in the
event of penetrating abdominal injuries, providing a broad perspective on their respective outcomes. Data
repeatedly demonstrated that laparoscopy is a secure and useful substitute, especially in selected patient
populations. The focus on clinically meaningful outcomes, such as complication rates and conversion rates,
makes the results directly applicable to surgical practice.

One limitation is the variability in study design, with both retrospective and prospective studies included,
which may introduce biases in data interpretation. Additionally, most studies focused on stable patients,
limiting the generalizability of the findings to severe trauma cases. Conversion rates were higher in patients
with retroperitoneal or complex injuries, indicating that laparoscopy might not be suitable for all types of
PAT. To improve the body of data, further randomized controlled studies are required.

Conclusions

When treating penetrating abdominal injuries, laparoscopy is less intrusive, enables faster recovery, and
produces fewer postoperative problems than laparotomy, especially for stable patients. However, its
limitations in managing more complex injuries warrant careful patient selection and readiness to convert to
open surgery when necessary. Further investigation, especially randomized studies, is required to confirm
laparoscopy's place in this sector.

Additional Information
Author Contributions

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

Concept and design: Nawaf Alharthi, Yousef Alalawi, Sultan Abdulrahman S. Alamrani

Acquisition, analysis, or interpretation of data: Nawaf Alharthi, Yousef Alalawi, Sultan Abdulrahman S.
Alamrani

Drafting of the manuscript: Nawaf Alharthi, Yousef Alalawi, Sultan Abdulrahman S. Alamrani

Critical review of the manuscript for important intellectual content: Nawaf Alharthi, Yousef Alalawi,
Sultan Abdulrahman S. Alamrani

Supervision: Yousef Alalawi

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Brown JB, Rosengart MR, Kahn JM, et al.: Impact of volume change over time on trauma mortality in the
United States. Ann Surg. 2017, 266:173-8. 10.1097/SLA.0000000000001838

2. Smith ], Caldwell E, D'Amours S, Jalaludin B, Sugrue M: Abdominal trauma: a disease in evolution . ANZ ]
Surg. 2005, 75:790-4. 10.1111/j.1445-2197.2005.03524.x

3. Parajuli P, Kumar S, Gupta A, et al.: Role of laparoscopy in patients with abdominal trauma at level-I trauma
center. Surg Laparosc Endosc Percutan Tech. 2018, 28:20-5. 10.1097/SLE.0000000000000379

4. Ozkan OV, Justin V, Fingerhut A, et al.: Laparoscopy in abdominal trauma. Curr Trauma Rep. 2016, 2:238-
46.10.1007/s40719-016-0067-6

5. Renz BM, Feliciano DV: Unnecessary laparotomies for trauma: a prospective study of morbidity . ] Trauma
Acute Care Surg. 19951, 38:350-6.

6. Chakravartty S, Sarma DR, Noor M, Panagiotopoulos S, Patel AG: Laparoscopy has a therapeutic role in the

2025 Alalawi et al. Cureus 17(2): €79231. DOI 10.7759/cureus.79231 60f7


https://dx.doi.org/10.1097/SLA.0000000000001838
https://dx.doi.org/10.1097/SLA.0000000000001838
https://dx.doi.org/10.1111/j.1445-2197.2005.03524.x
https://dx.doi.org/10.1111/j.1445-2197.2005.03524.x
https://dx.doi.org/10.1097/SLE.0000000000000379
https://dx.doi.org/10.1097/SLE.0000000000000379
https://dx.doi.org/10.1007/s40719-016-0067-6
https://dx.doi.org/10.1007/s40719-016-0067-6
https://journals.lww.com/jtrauma/abstract/1995/03000/unnecessary_laparotomies_for_trauma__a_prospective.7.aspx
https://dx.doi.org/10.1016/j.ijsu.2017.05.035

Cureus

Part of SPRINGER NATURE

10.

11.

12.

13.

14.

19.

20.

21.

management of abdominal trauma: a matched-pair analysis. Int ] Surg. 2017, 44:21-5.
10.1016/j.ijsu.2017.05.035

Goodman CS, Hur JY, Adajar MA, Coulam CH: How well does CT predict the need for laparotomy in
hemodynamically stable patients with penetrating abdominal injury? A review and meta-analysis. AJR Am |
Roentgenol. 2009, 193:432-7. 10.2214/AJR.08.1927

Nicolau AE: Is laparoscopy still needed in blunt abdominal trauma . Chirurgia (Bucur). 2011, 106:59-66.
Lee PC, Lo C, Wu JM, Lin KL, Lin HF, Ko W]: Laparoscopy decreases the laparotomy rate in
hemodynamically stable patients with blunt abdominal trauma. Surg Innov. 2014, 21:155-65.
10.1177/1553350612474496

Liao CH, Kuo IM, Fu CY, et al.: Gasless laparoscopic assisted surgery for abdominal trauma . Injury. 2014,
45:850-4. 10.1016/j.injury.2013.10.041

O'Malley E, Boyle E, O'Callaghan A, Coffey JC, Walsh SR: Role of laparoscopy in penetrating abdominal
trauma: a systematic review. World J Surg. 2013, 37:113-22. 10.1007/500268-012-1790-y

Tian L: The early laparoscopic surgical exploration in intestinal injury secondary to blunt abdominal
trauma. Zhejiang ] Trauma Surg. 2012, 17:734-6.

Sterne JA, Hernan MA, Reeves BC, et al.: ROBINS-I: a tool for assessing risk of bias in non-randomised
studies of interventions. BMJ. 2016, 355:i4919. 10.1136/bmj.i4919

Moher D, Shamseer L, Clarke M, et al.: Preferred reporting items for systematic review and meta-analysis
protocols (PRISMA-P) 2015 statement. Syst Rev. 2015, 4:1. 10.1186/2046-4053-4-1

Gomez EJ, Vargas LF, Lozada-Martinez ID, et al.: Laparoscopy has better performance than laparotomy in
the treatment of stable penetrating abdominal trauma: a retrospective cross-sectional study in a trauma
referral hospital in Colombia. Health Sci Rep. 2022, 5:e640. 10.1002/hsr2.640

GaoY, Li S, XiH, et al.: Laparoscopy versus conventional laparotomy in the management of abdominal
trauma: a multi-institutional matched-pair study. Surg Endosc. 2020, 34:2237-42. 10.1007/s00464-019-
07013-4

Koto MZ, Matsevych OY, Mosai F, Balabyeki M, Aldous C: Laparoscopic management of retroperitoneal
injuries from penetrating abdominal trauma in haemodynamically stable patients. ] Minim Access Surg.
2019, 15:25-30. 10.4103/jmas.JMAS 199 17

Yiicel M, Ozpek A, Tolan HK, et al.: Importance of diagnostic laparoscopy in the assessment of the
diaphragm after left thoracoabdominal stab wound: a prospective cohort study. Ulus Travma Acil Cerrahi
Derg. 2017, 23:107-11.

Shams M, Elyasi A: Comparison of diagnostic laparoscopy and exploratory laparotomy in the management
of patients with penetrating abdominal trauma. ] Babol Univ Med Sci. 2021, 10:222-8.
10.22088/jbums.23.1.222

Li Y, Xiang Y, Wu N, et al.: A comparison of laparoscopy and laparotomy for the management of abdominal
trauma: a systematic review and meta-analysis. World J Surg. 2015, 39:2862-71. 10.1007/s00268-015-3212-4
Wang J, Cheng L, Liu ], et al.: Laparoscopy vs. laparotomy for the management of abdominal trauma: a
systematic review and meta-analysis. Front Surg. 2022, 9:10.3389/fsurg.2022.817134

2025 Alalawi et al. Cureus 17(2): €79231. DOI 10.7759/cureus.79231

7of7


https://dx.doi.org/10.1016/j.ijsu.2017.05.035
https://dx.doi.org/10.2214/AJR.08.1927
https://dx.doi.org/10.2214/AJR.08.1927
https://www.revistachirurgia.ro/pdfs/2011-1-9.pdf
https://dx.doi.org/10.1177/1553350612474496
https://dx.doi.org/10.1177/1553350612474496
https://dx.doi.org/10.1016/j.injury.2013.10.041
https://dx.doi.org/10.1016/j.injury.2013.10.041
https://dx.doi.org/10.1007/s00268-012-1790-y
https://dx.doi.org/10.1007/s00268-012-1790-y
https://www.semanticscholar.org/paper/The-early-laparoscopic-surgical-exploration-in-to-Linfen/dd515a62af88b5b394bf7adad6d313dec6bb06ce
https://dx.doi.org/10.1136/bmj.i4919
https://dx.doi.org/10.1136/bmj.i4919
https://dx.doi.org/10.1186/2046-4053-4-1
https://dx.doi.org/10.1186/2046-4053-4-1
https://dx.doi.org/10.1002/hsr2.640
https://dx.doi.org/10.1002/hsr2.640
https://dx.doi.org/10.1007/s00464-019-07013-4
https://dx.doi.org/10.1007/s00464-019-07013-4
https://dx.doi.org/10.4103/jmas.JMAS_199_17
https://dx.doi.org/10.4103/jmas.JMAS_199_17
https://jag.journalagent.com/z4/jvi.asp?pdir=travma&plng=eng&un=UTD-91043&look4=
https://dx.doi.org/10.22088/jbums.23.1.222
https://dx.doi.org/10.22088/jbums.23.1.222
https://dx.doi.org/10.1007/s00268-015-3212-4
https://dx.doi.org/10.1007/s00268-015-3212-4
https://dx.doi.org/10.3389/fsurg.2022.817134
https://dx.doi.org/10.3389/fsurg.2022.817134

	Updates on Laparoscopy Versus Laparotomy in the Management of Penetrating Abdominal Trauma: A Systematic Review
	Abstract
	Introduction And Background
	Review
	Search strategy
	Study population selection
	Data extraction
	Quality review
	Results
	FIGURE 1: PRISMA flowchart [14]
	TABLE 1: Outcome measures of the included studies
	TABLE 2: Using ROBINS-I to quantify bias risk

	Discussion
	Strengths and limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


