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Endoscopic ultrasound (EUS) has become an 
important diagnostic and interventional tool for 
endoscopists. Initially used for diagnostic pur-

poses, EUS has now expanded to include interventional 
applications (such as fine-needle aspiration, biopsy, and 
injection), therapeutic drainage procedures, and neuroly-
sis.1 In the hands of an experienced operator, complica-
tion rates are similar to those associated with standard 
upper endoscopy.1 Possible complications of EUS include 
infection, sedation-related cardiopulmonary events, and 
perforation. Traditionally, iatrogenic gastrointestinal per
forations secondary to endoscopy have been managed 
surgically. Recently, data have emerged revealing that 
immediate endoscopic treatment with an endoclipping 
device may be an acceptable alternative to surgery in 
select cases.2-5 Multiple reports have described perforation 
management, but there are limited data reporting cases 
of duodenal perforation specifically attributable to linear-
probe echoendoscopes.2-5 We describe the endoscopic 
management of iatrogenic duodenal perforation during 
linear EUS examination with endoscopic clipping device 
placement and subsequent medical management. 

Case #1 

A 68-year-old woman with a history of gastric carcinoid 
presented for evaluation. The linear-probe echoendo-
scope (Pentax Medical Co.) was advanced to the second 
portion of the duodenum. A 7-mm transmucosal tear 
was immediately visualized in the postbulbar duodenum 
(Figure 1). A standard upper endoscope was used to 
deploy 7 endoscopic clipping devices (QuickClip HX-
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200U-135; Olympus America, Inc.) to fully approximate 
the lesion (Figure 2). After admission, broad-spectrum 
antibiotics were administered and surgical consultation 
was obtained. Computed tomography (CT) scan at  
24 hours did not reveal contrast leakage. The patient  
was discharged 3 days postprocedure, and follow-up at 
120 days was uneventful.

Case #2 

An 87-year-old woman underwent diagnostic EUS 
for evaluation of a suspected pancreatic mass. CT scan 
revealed common biliary duct dilatation. Examination 
with a linear-probe echoendoscope (Pentax Medical Co.) 
revealed a 1.5-cm irregular mass in the head of the pan-
creas. Prior to intervention, a 5-mm tear was visualized at 
the junction of the duodenal bulb and descending duode-
num. The defect was approximated entirely with multiple 

Figure 1.  Transmucosal tear immediately visualized in the 
postbulbar duodenum.
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endoscopic clipping devices (QuickClip HX-200U-135; 
Olympus America, Inc.). Of note, the lumen was very 
difficult to insufflate prior to clipping; after clipping was 
performed, normal insufflation was possible (Figure 3). 
After admission, broad-spectrum antibiotics were admin-
istered. CT scan at 24 hours revealed no contrast leakage. 
The patient was discharged on postprocedure day 6, and 
follow-up at 120 days was uneventful.

Discussion 

Our cases demonstrate the feasibility of endoscopic 
management in linear EUS-related perforations. In 
select patients, surgery can be avoided by using endo-
scopic clipping devices to repair the defect. The success 
of endoclipping depends on immediate recognition and 
closure of the defect. Theoretically, immediate closure 
of intestinal perforation minimizes leakage of digestive 
enzymes, bile, and bacteria to surrounding organs. With 
less inflammatory damage and bacterial contamination, 
antibiotics and symptomatic management may be suf-
ficient to prevent further morbidity. In addition, the use 
of endoscopic clipping devices is safe, with a much lower 
rate of complications compared to emergent surgical 
intervention. Endoscopic clipping devices do not impair 
healing or re-epithelialization of the closed defect mar-
gins, and there have been no reports of clip impaction, 
perforation, or other significant complications.2 The use 
of the endoscopic clipping device as a therapeutic tool 
was initially described in 1975 by Hayashi and colleagues, 
though clinical application of the device was initially 
limited. Advances in instrument design by the late 1980s 
enabled routine use for hemostasis in gastrointestinal 
bleeding.6 Uses have now expanded to include closure of 
tissue defects, perforations, and anastomotic leaks, as well 

as prevention of postpolypectomy bleeding, placement of 
enteral feeding tubes, and marking sites for surgical exci-
sion and endoscopic re-examination.7 Binmoeller and col-
leagues reported the use of an endoscopic clipping device 
to close an iatrogenic gastric perforation after snare resec-
tion of a leiomyoma.8 Consequently, Kaneko and cowork-
ers described endoscopic closure of a duodenal perforation 
secondary to endoscopy in 1999.9 Regarding EUS-related 
perforation, Seibert described the use of endoscopic 
closure of iatrogenic duodenal perforation during EUS 
examination.3 Our results concur with previous data that 
endoscopic intervention is a useful alternative for small 
perforations that are recognized immediately. In addition, 
these results are reported only in association with linear-
probe echoendoscopes, for which data are limited.

The most commonly reported complication associ-
ated with EUS is esophageal perforation.10 Duodenal 
perforations have been reported with much less fre-
quency, and data stratifying perforation by probe type 
(radial versus linear) are more limited. A recent retro-
spective study of 11,539 EUS procedures reported an 
overall complication rate of 0.12%, which included a 
0.046% complication rate among 10,731 diagnostic 
EUS procedures.11 With regard to probe type (radial 
versus linear), the study showed a 0.033% complication 
rate for radial-probe EUS, a 0.1% complication rate 
for diagnostic EUS using a linear probe, and a 1.11% 
complication rate after interventional EUS using a linear 
probe. Other data have reported a complication rate of 
less than 0.1% for diagnostic EUS and approximately 2% 
for therapeutic EUS.1,12 In a prospective study of 20,000 
EUS procedures, 7 deaths (0.00035%) were attributable 
to duodenal perforation, all of which occurred with linear 
probes.1 The study did not mention whether endoscopic 
intervention was attempted in any of the fatal cases. Our 

Figure 2.  Endoclip deployment to the approximate defect. 

Figure 3.  A 5-mm tear at the junction of the duodenal bulb 
and descending duodenum after deployment of multiple 
endoclips. 
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endoscopy unit (2 endosonographers) has performed 
3,791 EUS procedures over the last 4 years (average, 
947/year). Eight perforations have occurred, resulting in 
a perforation rate of 0.13%, similar to the above study. 
In total, both endosonographers have performed nearly 
11,000 EUS procedures.

Previous data have suggested that risk factors for duo-
denal perforation during EUS include operator inexperi-
ence (<100 cases) and the presence of duodenal diverticula 
(Table 1).11,13 The presence of these risk factors should be 
cause for additional caution during EUS examination. In 
addition to the above, the sudden inability to insufflate the 
lumen (case #2) should also raise suspicion for perforation.

If iatrogenic duodenal perforation is suspected, we 
suggest the use of an endoclipping device combined 
with medical management as a potential alternative to 
emergency surgery. This management, however, should 
only be pursued in the following cases: immediate rec-
ognition and visualization of a tear during the procedure; 
the presence of an endoscopist adequately trained in the 
use of the endoclipping device; perforation size less than 
10 mm; and availability of surgical backup in-house. 
In cases of high surgical risk, these criteria may serve 
as guidance for nonsurgical management. Endoscopic 
intervention should generally be followed by inpatient 
medical management, including a nil-per-os regimen, 
nasogastric suctioning, intravenous fluids and antibiotics, 
and observation for signs of decompensation, including 
peritonitis, subcutaneous emphysema, hemodynamic 
instability, and/or sepsis. Contrast should be obtained  

24 hours postprocedure, or earlier as dictated by signs and 
symptoms, to evaluate for contrast leakage.14 If imaging 
does not reveal extravasation of contrast, a liquid diet may 
be initiated shortly thereafter.

Our cases demonstrate the feasibility of endoscopic 
management in linear-probe EUS-related duodenal per-
forations. As EUS with linear probe becomes more com-
mon, clinicians should be aware of management strategies 
that may potentially preclude surgical intervention and 
subsequent morbidity.
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Table 1.  Factors Associated With Increased Risk of Duodenal 
Perforation During Endoscopic Ultrasound

•  Operator inexperience (<100 cases total)
•  Anatomical variation (ie, duodenal diverticula)
•  Use of linear probe



660    Gastroenterology & Hepatology  Volume 6, Issue 10  October 2010

K hokh    a r  e t  a l

Review
The Use of Endoscopic Clipping 
Devices in the Treatment of 
Iatrogenic Duodenal Perforation

Shahzad Haider, MD, and Michel Kahaleh, MD

Division of Gastroenterology and Hepatology, 
Department of Medicine, University of Virginia 
Health System, Charlottesville, Virginia

Over the past 20 years, endoscopic ultrasound (EUS) 
has evolved from a novel imaging procedure to a clinical 
diagnostic test that is often essential for optimizing man-
agement of gastrointestinal diseases.1 Currently, 2 differ-
ent types of EUS systems are available for clinical use: 
radial and linear. Radial echoendoscopes are particularly 
useful for examining the esophagus, as they allow a com-
plete circumferential assessment of the esophageal wall 
layers as well as the lymph nodes and other surrounding 
structures. Linear echoendoscopes provide a 120-degree 
ultrasound image parallel to the axis of the endoscope. 
This linear orientation allows for the passage of a fine 
aspiration needle through the endoscope’s working chan-
nel and into targeted tissues.2

EUS is acknowledged to be a safe and tolerable 
procedure.1 The complication rate associated with con-
ventional EUS ranges from 0.04% to 0.6%,3-5 which is 
similar to the complication rate associated with upper 
gastrointestinal tract endoscopy (0.1–0.5%).6,7 A com-
plication rate of 0.12% was reported in a retrospective 
study of 11,539 EUS examinations; this included a 
0.046% complication rate among 10,731 conventional 
EUS procedures. When a linear probe was used, the 
complication rate was 0.10% for conventional EUS and 
1.11% for interventional EUS, whereas the complication 
rate for a radial probe was 0.033% for both types of EUS 
procedures.1,5 From the above study, it appears that the 
complication rate associated with linear probes is greater 
than that associated with radial probes. However, the 
higher complication rate noted with linear EUS, com-
pared to radial EUS, has not been proven to be statisti-
cally significant.1  

EUS-associated complications include infections, 
bleeding, pancreatitis, perforation, and sedation-related 

cardiopulmonary events.1,5 In a prospective study of 1,034 
pancreatic EUS–fine-needle aspiration procedures, the rate 
of overall major complications was 0.29%; this  included 
a rate of 0.96% for hemorrhage, 0.19% for acute pancre-
atitis, and 0.09% for duodenal perforation.8 One of the 
most fatal complications that has occurred in relation to 
EUS is perforation.1 The recognized risk factors connected 
to duodenal perforation include the lack of a trained 
endoscopist, the presence of duodenal diverticula, the fail-
ure to insufflate the lumen, and the presence of a biliary 
sphincterotomy.5,9,10 Seven deaths were reportedly caused 
by duodenal perforation in a prospective study examining 
20,000 EUS procedures that used linear probes.1,5 Khokhar 
and colleagues reported a perforation rate of 0.13% among 
3,791 EUS procedures.5 Based upon other prospective 
data, a perforation rate of 0.03% has been noted among 
400 patients,11 whereas an esophageal perforation rate of 
0.04% has been reported in 37,915 EUS examinations, 
according to retrospective data.3

One of the most common sites for perforation caused 
by radial probes is the esophagus. By contrast, the duo-
denum is the most common site for perforation caused 
by linear probes. However, the occurrence of duodenal 
perforation with a linear probe is not well defined, due to 
limited studies.1,5

The gold standard for treatment of iatrogenic duo-
denal perforation is surgical repair.12-14 However, in some 
cases, conservative medical management may be used 
for small perforations associated with unconfirmed or 
small leaks.12-15 Some physicians utilize surgical repair in 
all cases of duodenal perforation due to the lower rate 
of complications associated with early operation.14 The 
latest alternative to surgical or medical management of 
iatrogenic perforation is the endoscopic clipping device. 
No complications have been recorded to date with the 
use of this device for closure of iatrogenic perforations. 
Endoscopic clips were first introduced in 1975 by 
Hayashi and associates for marking sites for surgical exci-
sion and mechanical homeostasis in the gastrointestinal 
tract.16 In 1993, endoclips were used for the first time to 
close an iatrogenic perforation secondary to resection of 
gastric leiomyoma.17 Kaneko and colleagues18 and Roses 
and associates19 have used endoclips to treat duodenal 
perforation secondary to therapeutic endoscopy. Khokhar 
and coworkers have described 2 patients with iatrogenic 
duodenal perforation during linear EUS examination 
who were managed with an endoscopic clipping device.5 
Furthermore, cases reported by Sebastian and associates,20 
Seibert,21 and others have demonstrated successful closure 
of an iatrogenic duodenal perforation with an endoscopic 
clipping device following EUS examination.16-18 No com-
plications were reported in these case reports. Complete 
healing of the perforation site was observed by a 1-month 
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follow-up endoscopy, and the clips were observed to dis-
lodge spontaneously within 3 weeks of placement.

Immediate identification and closure of the perfo-
ration is the key to achieving success with endoclips.5,14 
Instant closure of the intestinal tear reduces, in theory, the 
spread of digestive enzymes, bile, and bacteria to nearby 
organs. This may result in less inflammation and contami-
nation of bacteria and may enable antibiotics and symp-
tomatic treatment to guard against further morbidity.5,14 

In the above case reports, the intestinal perforation 
has been closed by endoclips using a through-the-scope sys-
tem, which has certain limitations. Due to the low closure 
force and the limited opening distance between the clip 
jaws, multiple clips are required to close the defect. More-
over, only small defects (10 mm in size) can be closed using 
the above technique.22-24 In a recent study, a new over-the-
scope clip system (by Ovesco Endoscopy) was used in 10 
patients to manage larger leaks (range, 7–20 mm in size) by 
using only 1 or 2 clips.22 Successful healing of the leaks was 
accomplished without complications and was confirmed 
by endoscopy 3 months after treatment.22

Recent studies recommend the use of an endoclip-
ping device for the management of iatrogenic gastrointes-
tinal perforations in select cases that fulfill the following 
criteria: instant identification of the perforation during 
the procedure; a tear that is less than 10 mm in size; an 
endoscopy team that is experienced with using endoclips; 
and the availability of surgical help (if necessary).5,14 After 
the procedure, the patient should be admitted to the 
hospital for medical management (including nil-per-os, 
nasogastric suctioning, and intravenous fluids and antibi-
otics). Moreover, the patient should be closely monitored 
for signs of peritonitis, subcutaneous emphysema, hemo-
dynamic instability, and sepsis. Imaging studies should be 
performed 24 hours after the procedure, and a liquid diet 
may be started if the imaging study does not show any 
leakage of contrast.5

The use of an endoclipping device for the manage-
ment of iatrogenic duodenal perforation will likely gain 
in popularity in the near future. Most of the authors men-
tioned above demonstrated the feasibility of using endo-
scopic management with an endoscopic clipping device in 
bowel perforation, though certain limitations still remain. 
Although there were no complications associated with 
the use of through-the-scope and over-the-scope systems, 
more studies are required to confirm the indications and 
safety associated with them. Moreover, it is still not clear 
whether the use of such a device is safe in unprepared 
bowel, and, unfortunately, only smaller perforations with 
a diameter of 10 mm or less can be closed due to the small 
size of the endoclips currently available. 

References

1. Fusaroli P, Caletti G. Present and future of endoscopic ultrasonography. Dig 
Liver Dis. 2005;37:142-152.
2. Rossi FT. Endoscopic ultrasound. Minnesota Medicine. 2008;6. Available at: 
http://www.minnesotamedicine.com/PastIssues/PastIssues2008/June2008/Clinic-
alRossiJune2008/tabid/2589/Default.aspx. 
3. Rosch T, Dittler HJ, Fockens P, Yasuda K, Lightdale C. Major complications 
of endoscopic ultrasonography: results of a survey of 42,105 cases. Gastrointest 
Endosc. 1993;39:AB370.
4. Palazzo L, Canard JM, Carayon P, et al. L’echo-endoscopie (EE) en France 
en 1998: resultats d’une enquete prospective nationale de la Societe Francaise 
d’Endoscopie Digestive (SFED). Gastroenterol Clin Biol. 1999;23:A42.
5. Khokhar OS, Nguyen DT, Johnson L, Jha R, Haddad NG. Endoscopic man-
agement of iatrogenic duodenal perforation with linear-probe echoendoscope. 
Gastroenterol Hepatol (N Y). 2010;6:657-659.
6. Chan MF. Complications of upper gastrointestinal endoscopy. Gastrointest 
Endosc Clin N Am. 1996;6:287-303.
7. Quine MA, Bell GD, McCloy RF, Charlton JE, Devlin HB, Hopkins A. Pro-
spective study of upper gastrointestinal endoscopy in two regions of England: 
safety, staffing and sedation methods. Gut. 1995;36:462-467.
8. Silvia C, Paolo GA, Gianni M, et al. Pancreatic endoscopic ultrasound-guided 
fine needle aspiration: complication rate and clinical course in a single center. Dig 
Liver Dis. 2009;42:520-523.
9. O’Toole D, Palazzo L, Arotcarena R, et al. Assessment of complications of EUS-
guided fine-needle aspiration. Gastrointest Endosc. 2001;53:470-474.
10. Cotton PB, Lehman G, Vennes J, et al. Endoscopic sphincterotomy com-
plications and their management: an attempt at consensus. Gastrointest Endosc. 
1991;37:383-393. 
11. Nickl NJ, Bhutani MS, Catalano M, et al. Clinical implications of endoscopic 
ultrasound: the American Endosonography Club study. Gastrointest Endosc. 
1996;44:371-377.
12. Chaudhary A, Aranya RC. Surgery in perforation after endoscopic sphincter-
otomy: sooner, later or not at all? Ann R Coll Surg Engl. 1996;78:206-208.
13. Bell RC, Van Stiegmann G, Goff J, Reveille M, Norton L, Pearlman NW. 
Decision for surgical management of perforation following endoscopic sphincter-
otomy. Am Surg. 1991;57:237-240.
14. Charabaty-Pishvaian A, Al-Kawas F. Endoscopic treatment of duodenal perfo-
ration using a clipping device: case report and review of the literature. South Med 
J. 2004;97:190-193.
15. Stapfer M, Selby RR, Stain SC, et al. Management of duodenal perforation 
after endoscopic retrograde cholangiopancreatography and sphincterotomy. Ann 
Surg. 2000;232:191-198.
16. Hayashi T, Yonezawa M, Kuwabara T, et al. The study on staunch clip for the 
treatment by endoscopy. Gastrointest Endosc. 1975;17:92-101.
17. Binmoeller KF, Grimm H, Soehendra N. Endoscopic closure of a perforation 
using metallic clips after snare excision of a gastric leiomyoma. Gastrointest Endosc. 
1993;39:172-174.
18. Kaneko T, Akamatsu T, Shimodaira K, et al. Nonsurgical treatment of duode-
nal perforation by endoscopic repair using a clipping device. Gastrointest Endosc. 
1999;50:410-413.
19. Roses LL, Ramirez AG, Seco AL, et al. Clip closure of a duodenal perforation 
secondary to a biliary stent. Gastrointest Endosc. 2000;51:487-489.
20. Sebastian S, Byrne AT, Torreggiani WC, Buckley M. Endoscopic closure 
of iatrogenic duodenal perforation during endoscopic ultrasound. Endoscopy. 
2004;36:245. 
21. Seibert DG. Use of an endoscopic clipping device to repair a duodenal perfora-
tion. Endoscopy. 2003;35:189. 
22. Andrea P, Alessandro R, Antonietta P, et al. Endoscopic  management of GI 
perforations with a new over-the-scope clip device (with videos). Gastrointest 
Endosc. 2010. In press.
23. Raju GS, Gajula L. Endoclips for GI endoscopy. Gastrointest Endosc. 
2004;59:267-279.
24. Shioji K, Suzuki Y, Kobayashi M, et al. Prophylactic clip application does not 
decrease delayed bleeding after colonoscopic polypectomy. Gastrointest Endosc. 
2003;57:691-694.

 


