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Abstract
BACKGROUND 
Primary endoscopic closure of a perforated gastric wall during endoscopic 
procedures is mostly effective and well-tolerated; however, there are very few 
studies on the efficacy of endoscopic management of delayed traumatic gastric 
perforation. Herein, we report a novel case of a patient who was successfully 
treated for delayed traumatic stomach perforation using an alternative endoscopic 
modality.

CASE SUMMARY 
A 39-year-old woman presented with multiple penetrating traumas in the back 
and left abdominal cavity. Initial imaging studies revealed left diaphragmatic 
disruption and peri-splenic hemorrhage without gastric perforation. An 
emergency primary repair of the disrupted diaphragm with omental reduction 
and suturing of the lacerated lung was performed; however, delayed free 
perforation of the gastric wall was noted on computed tomography after 3 d. 
Following an emergency abdominal surgery for the primary repair of the gastric 
wall, re-perforation was noted 15 d postoperatively. The high risk associated with 
re-surgery prompted an endoscopic intervention using 2 endoloops and 11 
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endoscopic clips using a novel modified purse-string suture technique. The free 
perforated gastric wall was successfully repaired without additional surgery or 
intervention. The patient was discharged after 46 d without any complications.

CONCLUSION 
Endoscopic closure with endoloops and clips can be a useful therapeutic 
alternative to re-surgery for delayed traumatic gastric perforation.

Key Words: Surgical endoscopy; Trauma; Stomach; Re-perforation; Endoloop; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Primary closure of a perforated gastric wall caused by penetrating trauma has 
mostly been treated with surgery, and the role of endoscopy is not well established. 
This case report describes the successful closure of a free perforated gastric wall using 
a modified purse-string technique involving endoloops and endoscopic clips. This 
technique successfully managed delayed re-perforation of the stomach without 
complications or subsequent surgery. The modified purse-string technique can be a 
useful therapeutic alternative to re-surgery for delayed gastric perforation, contributing 
to lower invasiveness and faster recovery.

Citation: Yoon JH, Jun CH, Han JP, Yeom JW, Kang SK, Kook HY, Choi SK. Endoscopic 
repair of delayed stomach perforation caused by penetrating trauma: A case report. World J 
Clin Cases 2021; 9(5): 1228-1236
URL: https://www.wjgnet.com/2307-8960/full/v9/i5/1228.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i5.1228

INTRODUCTION
Stomach perforation due to trauma is an emergent critical condition, and immediate 
management of the perforated gastric wall is essential. Gastric trauma has a high 
mortality rate (19%-43%), and a majority of cases require primary surgical repair[1].

Although surgical management of gastric perforation is generally effective for 
traumatic stomach perforation, in situations where surgery is not feasible or in stable 
patients without sepsis, endoscopic treatment modalities can be considered. The 
endoscopic treatment method with an endoloop and clips (purse-string suture 
technique) has been shown to have good results for large iatrogenic gastrointestinal 
(GI) perforation closures after endoscopic therapeutic procedures[2-4]. In addition, one 
case report described successful closure of a small gastric penetrating stab wound with 
clips[5]. Endoscopic treatment might be an effective option to treat GI perforation 
because it is minimally invasive, associated with fast recovery, and has relatively low 
costs compared with surgery[6]. However, there are limited data on the efficacy of 
endoscopic closures for trauma-induced delayed GI tract perforation and anastomotic 
leakage.

To the best of our knowledge, this is the first case report on the successful execution 
of a novel modified endoscopic purse-string suture technique for delayed stomach 
perforation after primary surgical repair.

CASE PRESENTATION
Chief complaints
A 39-year-old woman was admitted to the emergency department due to multiple 
penetrating stab wounds from a knife (Figure 1).

History of present illness
She complained of pain on the back and right flank area with severe pain, and further 
elaborated that she was stabbed with a sharp knife four times on the upper back near 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i5/1228.htm
https://dx.doi.org/10.12998/wjcc.v9.i5.1228


Yoon JH et al. Endoscopic closure of traumatic stomach perforation

WJCC https://www.wjgnet.com 1230 February 16, 2021 Volume 9 Issue 5

Figure 1 Timeline of care. ER: Emergency room; CT: Computed tomography; UGI: Upper gastrointestinal; EGD: Esophagogastroduodenoscopy; POD: 
Postoperative day.

the medial margin of right scapula and once on the flank side of the right abdomen.

History of past illness
The patient had no underlying comorbidities.

Personal and family history
The patient’s personal and family history are not part of this case report.

Physical examination
The vital signs on admission were stable (blood pressure: 120/60 mmHg, heart rate: 84 
beats/min, respiratory rate: 16 cycles/min, and body temperature: 36.4 °C). Physical 
examination revealed four stab wounds on the upper back and one on the left flank 
with herniated omental fat. There were no definite physical signs of pan-peritonitis.

Laboratory examinations
The initial laboratory examination in the emergency department showed a white blood 
cells count of 10800/mm3, hemoglobin level of 11.1 g/dL, and platelet count of 
256000/mm3. Liver and renal functions, coagulation profile, and C-reactive protein 
were all within normal levels.

Imaging examinations
Initial computed tomography (CT) revealed a left hemopneumothorax and focal 
diaphragmatic disruption (Figure 2A) with left lower lobe and splenic lacerations and 
hematomas in the perisplenic space and the lesser sac (Figure 2B). No definite stomach 
perforation, mucosal defect, or intraluminal hematoma were observed on initial CT 
scanning (Figure 2C).

FINAL DIAGNOSIS
The final diagnosis of the case was left hemopneumothorax, focal diaphragmatic 
disruption, and splenic lacerations with hematomas. Furthermore, delayed stomach 
perforation was diagnosed after initial evaluation and treatment.

TREATMENT
An emergency primary repair of the disrupted diaphragm was performed with 
omental fat reduction and suturing of the lacerated lung. Follow-up CT performed on 
1st postoperative day (POD) revealed increased amount of hemoperitoneum without 
evidence of active bleeding or gastric perforation. The hemoperitoneum secondary to 
minor splenic laceration was closely monitored without further surgery.

On 3rd POD, tachycardia, low-grade fever, and decreased serum hemoglobin were 
observed. Follow-up CT revealed free perforation of the upper gastric posterior wall 
(PW), with newly developed hemoperitoneum and pneumoperitoneum (Figure 3A 
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Figure 2 Initial computed tomography scan of the abdominal cavity. A-C: This scan shows left hemidiaphragmatic injury with herniation (A, orange 
circle), left hemopneumothorax (B, orange line), and perisplenic hemorrhage without signs of gastric perforation (C, green circle).

Figure 3 Follow-up computed tomography scan on 3rd postoperative day. A and B: Free perforation of the upper stomach (A, orange arrowhead) with a 
hemoperitoneum and pneumoperitoneum (B) is noted.

and B). A second emergency surgery revealed a 3-cm-long free perforation in the PW 
of the upper stomach, with severe surrounding inflammation. Primary repair of the 
perforated gastric wall was performed. Four drainage tubes were inserted in the intra-
abdominal cavity, and a small amount of serous fluid was drained. However, the tubes 
were later forcibly removed by the patient due to postoperative delirium. On 9th POD, 
follow-up CT revealed peritonitis with a multi-loculated abscess in the upper 
abdominal cavity, which was drained using a percutaneous drainage (PCD) catheter. 
An upper gastrointestinal (UGI) series that was performed on 12th POD with 
gastrografin to screen for possible undetected small perforations showed no signs of 
leakage at the perforation site. The daily amount of PCD decreased; however, CT on 
18th POD detected disrupted gastric wall with residual fluid collection. Another UGI 
series revealed prominent leakage (Figure 4A and B). Due to the short 14-d interval 
from the most recent surgery, severe adhesions and inflammation in the surgical field 
were presumed. Therefore, there was high risk associated with re-surgery. Hence, we 
decided to conduct a primary closure using a double-channel endoscope (GF UCT 260; 
Olympus, Tokyo, Japan) under sedation with intravenous propofol.

Esophagogastroduodenoscopy (EGD) revealed a 2-cm free perforation in the gastric 
wall of the upper-body/greater-curvature with a large amount of pus draining into 
the stomach cavity via the perforated lumen (Figure 5A). Steps for the purse-string 
technique were undertaken as follows: First, an endoloop was placed at the 
perforation site. The first clip was then placed at the proximal defect site, and the 
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Figure 4 Radiologic findings of re-perforated gastric wall. A and B: Computed tomography findings showing gastric wall re-perforation (A, orange 
arrowhead) and upper gastrointestinal series showing leakage of the gastric contents (B, orange line).

endoloop was anchored on the mucosa of the perforated lesion. The subsequent clips 
fixed the endoloop beside the previous clips. After the endoloop and clips encircled 
the defect, the rim of the opening was approximated by fastening the endoloop using 
the purse-string technique[7]. However, because of severe edema and friability of the 
gastric mucosa, we attached four fixing clips (OptimosTM disposable clip, Taewoong 
Medical, Gimpo, South Korea) as pillars on the margin of the perforated lumen in 
advance (Figure 6). Then, we placed an endoloop (HX-20U-1; Olympus, Tokyo, Japan) 
encircling the margin of the attached clips and fixed it to the gastric mucosa using 7 
additional endoscopic clips (Figure 5B). Finally, we fastened the endoloop, which 
tightened and secured the perforated lumen (Figure 5B).

OUTCOME AND FOLLOW-UP
Follow-up CT and EGD at 25th POD revealed a successfully healed gastric lumen and 
decreased loculated fluid collection (Figure 5C). Feeding was initiated on 39th POD, 
and the patient was discharged on 46th POD without other complications.

From the patient’s perspective, since she had previously experienced the pain and 
discomfort associated with surgery under general anesthesia, she was satisfied with 
the short endoscopic procedure time and the absence of post-procedural discomfort. 
After discharge, she thanked our team at the outpatient clinic for deciding to perform 
a primary endoscopic closure rather than a second open surgery.

DISCUSSION
Delayed gastric perforation may be caused by trauma, malignant tumors, benign 
ulcers, or iatrogenic factors such as complications of UGI) surgery, placement of 
percutaneous gastrostomy, and endoscopic procedures[8-10]. Severe gastric injuries 
secondary to penetrating abdominal trauma occur in 7%-20% of the cases and are 
associated with several complications[11]. Injuries to other visceral organs can occur in 
65%-74% of the cases[12], and liver lacerations can co-exist with these injuries, especially 
diaphragmatic injury[13]. Physicians should be aware of delayed gastric perforation 
because a superficial injury to the gastric wall can progress to free perforation[14]. 
Although CT scan is known to have low sensitivity in detecting uncomplicated gastric 
mucosal ulceration[15,16], in our case, the initial CT scan showed splenic hemorrhage 
with diaphragmatic injury. Eventually the patient developed free gastric perforation 
after 3 d with symptoms of severe abdominal pain and tenderness associated with 
fever which is known as the major symptoms of delayed perforation[17-19]. GI tract 
perforation may present acutely (usually chest or abdominal pain), or in an indolent 
manner (in case of abscess or intestinal fistula formation). Usually diagnosis is made 
primarily using abdominal imaging studies, but on occasion, exploratory laparotomy 
may be needed. Specific treatment depends upon the nature of the disease process that 
caused the perforation. Some etiologies are amenable to a non-operative approach, 
while others will require emergent surgery[20,21]. We believe that a thorough surgical 
exploration of the abdominal cavity during the first surgery could have prevented 
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Figure 5 Primary closure of the perforated gastric wall with an endoscopic procedure. A and B: Endoscopic findings of the re-perforated gastric 
lumen (A) and its primary closure with endoloops and clips using the modified purse-string technique (B); C: Final endoscopic findings on 25th postoperative day 
showing well-healed gastric wall.

delayed gastric perforation[12,22]. Furthermore, we believe that the second delayed 
perforation of the stomach wall occurred because of perigastric fluid accumulation 
that may have interrupted stomach wall healing.

The treatment modality differs depending on the etiology and severity of gastric 
perforation. Therapeutic endoscopy can promptly identify free perforation of the 
gastric wall, thereby allowing adequate and successful management. Accordingly, 
recent studies have demonstrated good results for on-site endoscopic closure of GI 
tract perforations[3,23]. However, the immediate detection and management of free 
perforation may be difficult in cases of gastric perforation from an external force, such 
as blunt or penetrating trauma. With delayed perforation, endoscopic closure of the 
perforation site may be challenging because of bowel edema, inflammation, and 
fibrosis of the surrounding tissues.

Our case suggests that when surgery is unfeasible owing to unexpected patient 
conditions, such as delayed gastric re-perforation or leakage from the repair site, 
salvage treatment using endoscopy may be preferable to re-surgery, which is 
associated with high morbidity and mortality[24]. Endoloops and endoscopic clips for 
the closure of GI tract perforations are effective treatment modalities[2,3]. However, 
existing studies have reported only on the efficacy of on-site endoscopic closure for 
early GI perforation, and have limited data on delayed GI tract perforation and 
anastomotic leakage after trauma. Our case offers a novel technique for these 
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Figure 6 Schematic diagram of the purse-string technique with pillar clips. A: After detection of the perforated stomach lumen and swollen edematous 
mucosa, pillar clips are fixed near the margin of the perforated wall; B and C: The endoloop is then placed at the outer margin of the pillar clips and is fixed with 
additional clips; D: Finally, the endoloop is fastened with the purse-string technique.

situations.
Unlike perforated gastric wall during the endoscopic procedure with its intact 

margin and preserved elasticity, delayed perforated gastric wall is likely to appear 
swollen with friable mucosa which may not be feasible for conventional purse-string 
technique since grasping of perforated lumen by fixation of endoloop without pillar 
clips will be quite challenging and is likely to fail. Thus, using the modified purse-
string technique (placing the “pillar clips” before the endoloop to retain sufficient 
margin of the perforated lumen) may be more appropriate as shown in our case. 
Additionally, an extensive abdominal examination during the first surgery could have 
identified the gastric injury and prevented perforation and complications. Therefore, 
thorough surgical exploration of the abdominal cavity should be considered in cases of 
abdominal trauma, especially those with penetrating diaphragmatic injury.

This report has some limitations. Due to limited number of enrolled patients and 
lack of previous clinical studies, it is difficult to generalize modified purse-string 
technique in clinical circumstances of delayed gastric perforation due to trauma. 
Further comparative studies evaluating the safety and effectiveness of this technique is 
warranted.

CONCLUSION
In conclusion, endoscopic treatment using this novel modified purse-string technique 
can successfully manage delayed re-perforation of the stomach due to trauma, without 
complications or subsequent surgery. The successful implementation of the modified 
purse-string technique in this case merits further study for both safety and efficacy in 
large-scale trials.
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