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Purpose: Laparoscopy has various advantages over laparotomy in terms of postopera-

tive recovery. The number of surgeons using laparoscopy as a diagnostic and therapeu-

tic tool in abdominal trauma patients is increasing, whereas open conversion is becom-

ing less common. This report summarizes a single surgeon’s experience of laparoscopy 

at a level I trauma center and evaluates the feasibility of laparoscopy as a diagnostic and 

therapeutic tool for abdominal trauma patients.

Methods: In total, 30 abdominal trauma patients underwent laparoscopy by a single 

surgeon from October 2014 to May 2020. The purpose of laparoscopy was categorized 

as diagnostic or therapeutic. Patients were classified into three groups by type of sur-

gery: total laparoscopic surgery (TLS), laparoscopy-assisted surgery (LAS), or open 

conversion (OC). Univariate analysis was performed to determine the advantages and 

disadvantages.

Results: The mechanism of injury was blunt in 19 (63.3%) and penetrating in 11 pa-

tients (36.7%). Eleven (36.7%) and 19 patients (63.3%) underwent diagnostic and thera-

peutic laparoscopy, respectively. The hospital stay was shorter for patients who under-

went diagnostic laparoscopy than for those who underwent therapeutic laparoscopy (5.0 

days vs. 13.0 days), but no other surgical outcomes differed between the groups. TLS, 

LAS, and OC were performed in 12 (52.2%), eight (34.8%), and three patients (13.0%), 

respectively. There was no significant difference in morbidity and mortality among the 

three groups.

Conclusions: Laparoscopic surgery for selected cases of abdominal trauma may be fea-

sible and safe as a diagnostic and therapeutic tool in hemodynamically stable patients 

due to the low OC rate and the absence of fatal morbidity and mortality.

Keywords: Laparoscopy; Abdominal injuries; Wounds, penetrating; Wounds, nonpen-

etrating; Laparotomy
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INTRODUCTION

Laparoscopy has various advantages over laparotomy 

in terms of postoperative recovery. As surgeons’ overall 

experience and skills develop, laparoscopy is increasingly 

used in elective surgery and acute care surgery. Howev-

er, laparoscopy has not been widely used in abdominal 

trauma patients because it could be considered only in 

hemodynamically stable patients, especially since the 

probability of missed injuries is higher and the operative 

time is longer than that for open laparotomy [1,2]. Nev-

ertheless, as laparoscopic surveillance has been shown to 

reduce the negative laparotomy rate [3], the number of 

surgeons using laparoscopy in abdominal trauma patients 

has increased and the number of cases of conversion to 

laparotomy has decreased [4,5]. Therefore, the current 

team of authors became interested in proving whether 

laparoscopy is suitable as a diagnostic and therapeutic 

tool in abdominal trauma patients. This report summa-

rizes a single surgeon’s 6 years of experience performing 

laparoscopy at a level I trauma center, and it evaluates the 

feasibility of laparoscopy as a diagnostic and therapeutic 

tool for abdominal trauma patients.

METHODS

Medical records for abdominal trauma patients who un-

derwent laparoscopy by a single surgeon from October 

2014 to May 2020 at a level I trauma center were retro-

spectively reviewed. The informed consent was waived 

from Institutional Review Board due to the retrospective 

study design. Since there was no consensus regarding the 

indications for laparoscopy in abdominal trauma patients 

among several trauma surgeons at this center, only lap-

aroscopic procedures performed by a single experienced 

surgeon were analyzed to ensure the consistency of out-

comes. The main eligibility criteria for laparoscopy were 

hemodynamic stability and systolic blood pressure >90 

mmHg without vasopressor infusion. Table 1 presents the 

complete inclusion and exclusion criteria for this study.

The purpose of laparoscopy was categorized as either 

diagnostic or therapeutic. Diagnostic laparoscopy was 

performed to diagnose an injury if there was a discrep-

ancy between positive findings on a clinical examination 

and negative findings on imaging studies. Therapeutic 

laparoscopy included various surgical procedures for the 

treatment of an already-diagnosed injury. The study fo-

cused on whether treatment outcomes differed between 

diagnostic and therapeutic laparoscopy.

Patients were classified into three groups according to 

the use of laparoscopy during surgery: total laparoscopic 

surgery (TLS), laparoscopy-assisted surgery (LAS), and 

open conversion (OC). TLS was defined as the diagnosis 

of an injury and therapeutic procedure performed only 

with the laparoscopic approach. LAS was defined as lapa-

roscopic focusing of the injury and extracorporeal resec-

tion or repair performed with an additional laparotomy 

incision (≤10 cm long) due to the difficulty of therapeutic 

laparoscopy, followed by reorganization with laparoscopy 

again. OC was defined as an intraoperative change of ap-

proach from laparoscopy to a main laparotomy incision. 

The study focused on the factors determining the type of 

surgery and whether treatment outcomes differed based 

on the type of surgery. Univariate analysis was performed 

among the three patient groups based on the type of sur-

gery: TLS (except for exploration and simple closure, i.e., 

diagnostic laparoscopy), LAS, and OC.

Data collection
The collected data included patients’ demographic char-

acteristics and various clinical notes such as the type of 

injury, hemodynamic status and laboratory data on ad-

mission, indication for surgery, operative findings, type 

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Hemodynamically stable 
patients

Age <18 or >65 years

SBP >90 mmHg, without  
vasopressor infusion

Traumatic brain injury

Definitive hollow viscus injury Chest injuries with massive hemotho-
rax or severe lung contusion

Intraperitoneal bladder rupture Emergency concerrent operation

Hemoperitoneum without 
massive transfusion

Peripheral vascular injury requiring 
operation

SBP: systolic blood pressure.
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of surgery, therapeutic procedures, Injury Severity Score 

(ISS), abdominal Abbreviated Injury Scale (AIS), and 

treatment outcomes. The treatment outcomes included 

hospital stay, the day that postoperative oral intake (sips 

of water and soft diet) started, the day that the Jack-

son-Pratt drain was removed, the units of red blood cell 

transfusion, operation time, estimated blood loss (EBL), 

and complications.

Laparoscopic techniques
First, a 12-mm trocar was inserted through an umbilical 

incision, and then carbon dioxide was injected to create 

pneumoperitoneum at a pressure of 12 mmHg. A 45° 

angle, 10-mm laparoscope was primarily used, and 2 to 4 

working ports were inserted as necessary. The peritoneal 

cavity was explored to check the presence of bowel con-

tents and for hematoma. Exploration was also performed 

for solid organ damage, such as to the liver and spleen, 

and damage to the hollow viscus from the esophagogas-

tric junction, through the stomach and small bowel to 

the ileocecal valve, and finally to the colon and rectum, in 

that order.

Statistical analysis
All statistical analyses used the software environment R 

(version 3.6.1, Comprehensive R Archive Network; http://

cran.r-project.org), expressing group variables as median  

(25–75th percentile). The Mann–Whitney U test was 

used to analyze independent samples of continuous vari-

ables, whereas the Fisher exact test was used for categor-

ical values. The Kruskal–Wallis test was used to analyze 

differences among ≥3 groups. Statistical significance was 

set at p<0.05.

RESULTS

Patient demographics
Of the 30 abdominal trauma patients who underwent 

laparoscopy, 20 patients (66.7%) were male. The median 

age was 46.5 (31.0–58.3) years. Body mass index was 22.9 

(21.0–26.8) kg/m2, and the American Society of Anes-

thesiologists score was 2.0 (2.0–3.0). Three-dimensional 

laparoscopy was performed for five patients (16.7%). Pre-

operative systolic blood pressure was 129.5 (114.3–144.3) 

mmHg; the pulse rate was 86.5 (74.3–101.0) bpm; the 

respiratory rate was 18.0 (17.0–20.0) breaths/minute; 

the Glasgow Coma Scale score was 15.0 (15.0–15.0), and 

hemoglobin level was 13.8 (12.3–14.8) g/dL on arrival. 

The mechanism of injury was blunt trauma in 19 patients 

(63.3%) and penetrating trauma in 11 patients (36.7%). 

The most common cause of trauma was an in-car traffic 

accident (TA) in 11 patients (36.7%), followed by a stab 

injury in 10 (33.3%), a pedestrian TA in four (13.3%), 

blunt abdominal trauma due to impacts by any object 

in three (10.0%), and a motorcycle TA in two (6.7%)  

(Table 2). Upon admission, 28 patients (93.3%) described 

abdominal pain and two (6.7%) did not report any specif-

ic symptoms in the abdomen.

Eighteen patients (60.0%) had a hollow viscus injury 

Table 2. Patient characteristics

Value (n=30)

Male patients 20 (66.7)

Age (years) 46.5 (31.0–58.3)

BMI 22.9 (21.0–26.8)

ASA score 2.0 (2.0–3.0)

3D laparoscopy 5 (16.7)

SBP (mmHg) 129.5 (114.3–144.3)

Pulse rate (BPM) 86.5 (74.3–101.0)

Respiratory rate (breaths/min) 18.0 (17.0–20.0)

GCS score 15.0 (15.0–15.0)

Hemoglobin (g/dL) 13.8 (12.3–14.8)

Mechanism of injury

Blunt 19 (63.3)

Penetrating 11 (36.7)

Causes of trauma

In-car-TA 11 (36.7)

Stab injury 10 (33.3)

Pedestrian TA 4 (13.3)

Blunt abdominal trauma impacted by any 
object

3 (10.0)

Motorcycle TA 2 (6.7)

Values are presented as number (%) or median (interquartile range). 
BMI: body mass index, ASA: American Society of Anesthesiologists, 3D: 
three-dimensional, SBP: systolic blood pressure, BPM: beats per minute, 
GCS: Glasgow Coma Scale, TA: traffic accident.
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and seven (23.3%) had a solid organ injury. Among the 

patients with hollow viscus injury and solid organ injury, 

the most common site of each injury was the jejunum, 

in nine patients (50.0%), and the liver, in three patients 

(42.9%) (Table 3). The most common abdominal AIS 

score was 3 points, for 14 patients (46.7%), followed by 

11 patients (36.7%) with 2 points, three (10.0%) with 1 

point, and one (3.3%) each with 4 points and 0 points. 

None of the patients had a score of either 5 or 6 points. 

The median ISS was 9.0 (4.0–15.5).

Surgical procedures
The number of working laparoscopy ports was 2.0 (2.0–

2.0), with 2.0 (2.0–2.0) in the diagnostic group and 2.0 

(2.0–2.5) in the therapeutic group. There was no signif-

icant difference in the number of laparoscopic ports be-

tween the two groups (p=0.657). In the diagnostic group, 

seven patients (23.3%) received only exploration and 

simple closure. In the therapeutic group, injury repair was 

performed for 15 patients (50%), resection in 11 (36.7%), 

and vessel ligation in two (6.7%) (Table 4). Except for sev-

en patients who underwent only exploration and simple 

closure, TLS was performed in 12 (52.2%), LAS in eight 

(34.8%), and OC in three patients (13.0%). The conver-

sion rate for open laparotomy was 13.0% among the total 

of 23 patients who underwent therapeutic surgery. The 

reasons for performing open laparotomy conversion were 

difficulty of visualization due to bleeding in two cases and 

difficulty of mobilization in one case.

Treatment outcomes
The hospital stay was 8.5 (5.0–17.3) days. Sips of water 

were allowed for patients after 2.0 (1.0–2.0) days, and a 

soft diet was allowed for patients after 3.0 (2.0–4.0) days 

postoperatively. Blood transfusion was not performed in 

21 patients (70.0%), while nine (30.0%) received a blood 

transfusion in the perioperative period. The amount of 

blood transfusion was 6.0 (2.0–8.0) units, calculated only 

for red blood cells. A Jackson-Pratt drain was installed in 

Table 3. Diagnosis of injured organs in the operative field

Value

Hollow viscus injury 18 (60.0)

Jejunum 9 (30.0)

Ileum 4 (13.3)

Transverse colon 3 (10.0)

Bladder 2 (6.7)

Stomach 1 (3.3)

Duodenum 1 (3.3)

Descending colon 1 (3.3)

Solid organ injury 7 (23.3)

Liver 3 (10.0)

Spleen 2 (6.7)

Omentum 2 (6.7)

Pancreas 1 (3.3)

Gallbladder 1 (3.3)

Only abdominal wall injury 5 (16.7)

Values are presented as number (%).

Table 4. Surgical procedures in therapeutic laparoscopy

Value

Total laparoscopic

Repair of

Small bowel 6 (20.0)

Bladder 2 (6.7)

Stomach 1 (3.3)

Colon 1 (3.3)

Resection of

Omentum 4 (13.3)

Small bowel 2 (6.7)

Appendix 1 (3.3)

Vessel ligation of omentum 1 (3.3)

Colostomy 1 (3.3)

Laparoscopy-assisted

Repair of

Small bowel 3 (10.0)

Colon 2 (6.7)

Resection of

Small bowel 2 (6.7)

Appendix 1 (3.3)

Open conversion

Resection of spleen 1 (3.3)

Vessel ligation of retroperitoneum 1 (3.3)

Values are presented as number (%).
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19 patients (63.3%), and drain removal occurred at 5.0 

(4.0–6.0) days after surgery. The operation time was 147.5 

(106.3–181.5) minutes, and the EBL was 100.0 (50.0–

500.0) mL.

Complications occurred in five patients (16.7%) post-

operatively: one patient with postoperative bleeding was 

treated with laparoscopic reoperation; one patient with 

intraperitoneal fluid collection was drained by percutane-

ous catheter insertion, and one patient each with wound 

seroma, acute respiratory distress syndrome, and pancre-

atic pseudocyst recovered with supportive care. No inju-

ries were missed, and no mortality occurred among the  

30 patients.

The flowchart of laparoscopic surgery is summarized 

in Fig. 1. Of the 11 patients (36.7%) who underwent di-

agnostic laparoscopy, four (36.4%) were treated for the 

injuries revealed in the operative field, whereas 19 (63.3%) 

underwent therapeutic laparoscopy based on the initial 

indication. The hospital stay, operation time, and postop-

erative diet were significantly shorter and earlier in the di-

agnostic laparoscopy group than in the therapeutic group. 

However, there was no significant difference between the 

two groups in perioperative transfusions and complica-

tions (Table 5).

The patients who underwent TLS (except seven patients 

who underwent exploration and simple closure) started 

a soft diet on postoperative day 3 (2.0–3.3), significantly 

earlier than those who were treated with LAS according 

to the Mann–Whitney U test (p=0.016). There was no 

significant difference in the postoperative day of starting 

a soft diet between the TLS and OC groups (p=0.259) and 

between the LAS and OC groups (p=0.528). No differenc-

es in the hospital stay, perioperative transfusion units, or 

other factors among the three groups were shown in the 

univariate analysis (Table 6). 

DISCUSSION

Trauma surgeons should not hesitate to perform laparos-

Negative
laparoscopy

(n=7)

Diagnostic
laparoscopy

(n=11)

Total laparoscopic
surgery
(n=12)

Laparoscopy-
assisted surgery

(n=8)

Therapeutic
laparoscopy

(n=23)

Open
conversion

(n=3)

Total patients
(n=30)

Therapeutic conversion
(n=4)

Fig. 1. Flowchart of laparoscopic surgery in this 
study.

Table 5. Outcomes among patients grouped by indication for laparoscopy

Diagnostic laparoscopy (n=11) Therapeutic laparoscopy (n=19) p-value

Hospital stay (day) 5.0 (3.5–7.0) 13.0 (7.5–25.5) 0.002

Perioperative RBC transfusion (unit) 0 (0.0–0.0) 0 (0.0–3.0) 0.075

Postoperative diet (day) 1.0 (1.0–2.0) 3.0 (3.0–5.0) 0.000

Operation time (min) 105.0 (67.5–117.5) 165.0 (140.0–210.0) 0.002

Morbidity 0 (0.0) 5 (26.3) 0.129

Values are presented as number (%) or median (interquartile range).
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copy for diagnostic reasons, and once an injury is revealed 

in the operative field, it can be treated with laparoscopy or 

OC, depending on the degree of injury. In patients with 

abdominal trauma, laparoscopy as a diagnostic tool is 

commonly considered an option today. It is important to 

find potential injuries as soon as possible, but a physical 

examination alone is often insufficient for diagnosis. In 

patients with penetrating trauma, local wound explora-

tion has been performed to determine whether peritoneal 

penetration occurred; however, because of the possibility 

of false-negative results and wound contamination, this 

approach is not commonly used [6]. Diagnostic peritone-

al lavage (DPL) is cost-effective, easy to perform, and has 

a sensitivity of 98%, so it has been widely used. However, 

the specificity of DPL is relatively low, which can lead to 

unnecessary exploratory operations [7]. Focused assess-

ment with sonography for trauma and computed tomog-

raphy are widely used as noninvasive screening tools and 

diagnostic modalities with high sensitivity and specificity. 

However, despite the development of these diagnostic 

imaging modalities, many cases do not clearly align with 

any indications for nonoperative management or urgent 

laparotomy [8]. Against this background, several surgical 

guidelines [9-12] recommend performing laparoscopy as 

a screening, diagnostic, and therapeutic tool for selected 

patients with blunt and penetrating abdominal trauma. 

This study showed that patients who initially received 

diagnostic laparoscopy had shorter hospital stay and op-

eration time, and an earlier postoperative start of a soft 

diet, than those treated with therapeutic laparoscopy. In 

patients who underwent diagnostic laparoscopy, no trans-

fusion was required, and there were no complications. In 

addition, none of the patients who underwent exploration 

and simple closure with initially planned diagnostic lapa-

Table 6. Univariate analysis among patients grouped by surgery type

Total laparoscopic surgery 
(n=12)

Laparoscopy-assisted surgery 
(n=8)

Open conversion (n=3) p-value

Age (years) 51.0 (43.8–61.0) 38.5 (30.5–44.8) 52.0 (37.5–58.5) 0.547

Sex 0.817

Male 8 (66.7) 6 (75.0) 3 (100)

Female 4 (33.3) 2 (25.0) 0 (0.0)

BMI 24.10 (21.53–26.36) 21.51 (20.89–25.10) 24.06 (22.06–25.70) 0.663

ISS 11.0 (4.0–18.0) 11.5 (9.0–22.0) 8.0 (6.0–12.0) 0.545

SBP (mmHg) 134.5 (105.25–139.0) 118.5 (114.75–133.0) 152.0 (148.50–154.50) 0.173

pH 7.38 (7.36–7.43) 7.41 (7.36–7.43) 7.41 (7.32–7.41) 0.739

Base excess -1.50 (-4.52 to -0.70) -0.15 (-1.95 to 0.60) -0.90 (-8.65 to -0.60) 0.342

Lactate (g/dL) 2.55 (1.75–3.92) 1.85 (1.27–3.25) 1.40 (1.20–6.70) 0.773

SOFA score 0.0 (0.0–1.5) 1.0 (0.0–2.5) 3.0 (1.5–6.5) 0.405

Operation time (min) 145.0 (103.25–179.75) 167.5 (141.25–198.75) 210.0 (180.0–210.0) 0.450

EBL (mL) 75.0 (20.0–187.50) 200.0 (87.50–372.50) 1,500.0 (1,000.0–1,750.0) 0.081

Hospital stay (day) 11.0 (5.0–22.3) 9.5 (8.0–13.0) 12.0 (9.5–26.5) 0.847

RBC transfusion (unit) 0 (0.0–0.3) 1.0 (0.0–4.5) 2.0 (1.0–4.0) 0.485

Postoperative diet (day) 3.0 (2.0–3.3) 4.5 (3.8–5.5) 3.0 (3.0–5.0) 0.039

Drain removal (day) 3.5 (0.0–6.0) 4.5 (4.0–5.3) 9.0 (7.0–11.0) 0.115

Morbidity 2 (16.7) 1 (12.5) 2 (66.7) 0.208

Mortality 0 (0.0) 0 (0.0) 0 (0.0) -

Values are presented as number (%) or median (interquartile range).
BMI: body mass index, ISS: injury severity score, SBP: systolic blood pressure, SOFA: sequential organ failure assessment, EBL: estimated blood loss, RBC: red 
blood cell.
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roscopy experienced any complications or missed injuries.

The criteria for laparoscopy are hemodynamic stabil-

ity, absence of intracranial trauma, and absence of an 

indication for urgent laparotomy. Although studies have 

reported that laparoscopy was performed despite hemo-

dynamic instability, this condition is generally considered 

a contraindication to laparoscopy [1,2]. When an intra-

cranial injury is suspected, laparoscopy should be careful-

ly performed because intra-abdominal pressure increases 

due to pneumoperitoneum, which in turn may result in 

an increase in intracranial pressure [13]. According to 

several previous studies [8,14,15], several indications exist 

for laparoscopy as a diagnostic and therapeutic tool for 

patients with blunt and penetrating abdominal trauma, 

as follows: worrisome clinical signs and symptoms (e.g., 

evidence of peritoneal irritation, tachycardia, and leuko-

cytosis), suspected hollow viscus or diaphragmatic injury, 

free fluid of unknown source or suspected mesenteric 

laceration, a significant amount of free fluid and unclear 

bleeding status (ongoing or stopped spontaneously) with 

suspected solid organ injury, a significant discrepancy 

between the results of clinical examination and imaging 

studies, and hemodynamic stability in penetrating trau-

ma. The findings of the present study are similar to those 

of previous studies in that hemodynamic stability of pa-

tients undergoing laparoscopy is mandatory. In contrast, 

several differences in selection criteria have been noted; 

for example, intraperitoneal bladder rupture was included 

as an indication for laparoscopy, whereas massive trans-

fusion was an exclusion criterion in this study, even if the 

patient was hemodynamically stable.

Currently, laparoscopy can be performed despite dif-

fuse peritonitis. In the past, peritonitis was considered 

a contraindication to laparoscopy based on the thought 

that malignant hypercapnia had occurred due to in-

creased intraperitoneal pressure and that the procedure 

would create the potential for bacteria and toxins to enter 

the bloodstream and increase carbon dioxide absorption. 

Other factors suggesting caution in the choice of laparos-

copy were difficulty securing vision and manipulating the 

instruments due to intestinal edema caused by traumatic 

peritonitis. However, because edema worsens over time, 

it is important to perform laparoscopy as soon as possible 

after trauma. In addition, several studies [16-20] showed 

successful outcomes with laparoscopy as a treatment for 

duodenal or colonic perforation and perforated peptic 

ulcer. In the cases analyzed in this study, laparoscopy was 

performed despite diffuse peritonitis. Six patients with 

generalized peritonitis were treated with TLS or LAS; 

among them, five patients recovered without complica-

tions, but one patient had postoperative intra-abdominal 

fluid collection drained by percutaneous catheter inser-

tion. In short, the indications for laparoscopy in abdom-

inal trauma patients have not yet been standardized, and 

they vary depending on the skill of each surgeon and the 

setting of the trauma center. 

If possible, TLS may be a better choice to treat abdom-

inal trauma for several reasons. Laparoscopy has the 

advantage of a shorter hospital stay compared with open 

laparotomy [21-24]. In addition, in the present study, 

the patient group who underwent TLS started a soft diet 

earlier than those who underwent LAS. Although the 

OC group seemed to start a soft diet early, the difference 

might not be of clinical significance due to the small sam-

ple size of the OC group. The conversion rate to open lap-

arotomy has been reported to range from 2.1% to 45% in 

penetrating trauma and from 8.5% to 50% in blunt trau-

ma [22,23,25,26] across many trauma centers, depending 

on surgeons’ propensity to convert the procedure. An im-

portant point to consider is that it is necessary to perform 

surgery with clear criteria for conversion. In this current 

study, multiple univariate analyses were performed to 

determine the factors affecting OC, but no clear and sig-

nificant findings were evident. 

Sufficient surgical skill is necessary to determine a nega-

tive laparoscopy, and the laparoscopic procedure and ap-

proach must be chosen to prevent any missed injuries. In 

the past, laparoscopy was considered to have a high prob-

ability of missed injury in abdominal trauma patients. 

Furthermore, due to the possibility that a small bowel 

injury might not be detected, many surgeons hesitate 

to perform laparoscopy [5]. However, according to the 

studies of Choi [4] and Kawahara et al. [27], systematized 

laparoscopic exploration was established to eliminate the 

probability of missed injury. In addition, the number of 

skillful trauma surgeons should be sufficient to actively 

apply laparoscopy to the diagnosis and treatment of trau-

ma patients. However, the number of trauma surgeons 



255http://www.jtraumainj.org

Hancheol Jo, et al. Trauma Laparoscopy with a Single Surgeon 

remains insufficient, and existing training programs are 

poor. Therefore, it is necessary to establish training pro-

grams to teach laparoscopic skills to trauma surgeons.

This study has several limitations. It is a retrospective 

study and has a small sample size. The lack of a large 

sample size may have led to inaccurate measurements of 

the surgeon’s skill due to discrepancies among surgeons 

regarding their laparoscopic experience, and the compli-

cation rate among the patient groups may also be unclear. 

CONCLUSION

Laparoscopic surgery for selected cases of abdominal 

trauma may be feasible and safe as a diagnostic and ther-

apeutic tool in hemodynamically stable patients due to 

the low OC rate and absence of serious morbidity and 

mortality. Moreover, trauma surgeons should not hesitate 

to perform laparoscopy for diagnostic reasons because 

diagnostic laparoscopy results in a shorter hospital stay 

and operation time, and earlier postoperative diet, than 

therapeutic laparoscopy. Future research is needed to 

determine the indications for converting to laparotomy 

during laparoscopic surgery.
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