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Abstract

Duodenal perforation is a rare complication of esophagogastroduo-
denoscopy (EGD) and may be caused by direct injury from the en-
doscope during the procedure. This complication has a relatively 
high mortality rate but can be reliably managed with surgical repair. 
We present the case of a young man with Gardner syndrome who 
obtained a duodenal perforation during a surveillance EGD with en-
doscopic mucosal resection (EMR). Our patient was deemed a poor 
surgical candidate due to previous excision of a large abdominal wall 
desmoid tumor with cadaveric graft reconstruction that in turn created 
limited access for any subsequent abdominal surgeries. As such, he 
underwent multiple failed endoscopic repairs before definitive surgi-
cal management with a Graham patch repair using a unique entry ap-
proach. This case highlights the treatment course of this rare patient.
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Introduction

Familial adenomatous polyposis (FAP) is a familial cancer 
syndrome caused by mutation of the adenomatous polypo-
sis coli tumor suppressor gene located on chromosome 5 [1].
While most cases are due to autosomal dominant inheritance, 
up to 30% of cases are due to new or germline mutations [1, 
2]. This syndrome is defined by its presentation of over 100 
colorectal polyps detected by the third decade of life [1]. This 
significant polyposis carries a 100% risk of carcinogenesis by 
age 45 which necessitates prophylactic proctocolectomy [1].

Gardner syndrome is a phenotypic variant of FAP, which 
is characterized by a triad of colonic polyposis, multiple os-
teomas, and mesenchymal tumors of the skin and soft tissue, 
namely desmoid tumors [2]. These tumors cause significant 
morbidity and mortality in 29% of patients due to local ag-
gressiveness and high recurrence rates after resection [3]. Ad-
ditionally, these patients have an increased incidence of gas-
tric and duodenal polyps with an almost 100% lifetime risk of 
developing duodenal adenomas [4]. While the gastric polyps 
are usually benign, the duodenal polyps carry a 5% lifetime 
risk of transformation to duodenal cancer, which is one of the 
leading causes of mortality in these patients [4]. To standard-
ize the management of the duodenal polyposis, the Spigelman 
classification system was developed. This classification sys-
tem categorizes polyps based on their size, number, histology, 
and dysplasia from stage 0 to stage 4 which provides infor-
mation about the risk of malignant transformation and guides 
endoscopic surveillance and prophylactic measures to prevent 
malignancy [4]. Management involves esophagogastroduo-
denoscopy (EGD) for removal or destruction using standard 
polypectomy and local ablation techniques [4]. Of the compli-
cations that can occur during this procedure, duodenal perfo-
rations are the most lethal, carrying a mortality of 8-25% [5]. 
However, due to the overall infrequence of this complication, 
there are no definitive guidelines for their management [6-8].

To further complicate matters, the patient developed a fro-
zen abdomen with loss of domain of his abdominal reconstruc-
tion with overlying skin graft. Herein, we present the rare case 
of a 39-year-old man with Gardner syndrome and extensive 
prior abdominal reconstruction who presented post EGD with 
duodenal perforation. Despite initial attempts at endoscopic 
repair, the perforation ultimately required surgical repair using 
a unique vertical incision at the lateral abdominal edge.

Case Report

The patient is a 39-year-old male who presented to the emer-
gency department with severe progressive abdominal pain that 
began shortly after he underwent EGD with endoscopic mu-
cosal resection (EMR) for resection of D2 polyps the day prior. 
His medical history included recently diagnosed Gardner syn-
drome and an extensive past surgical history of desmoid tu-
mor resections requiring a large abdominal wall resection. His 
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medical course was further complicated by the development of 
a large ventral hernia due to significant tissue removal from the 
anterior abdominal wall which required reconstruction with a 
cadaveric skin graft.

Due to the patient’s later in life diagnosis of Gardner syn-
drome at the age of 38, he did not have a prophylactic colecto-
my prior to his abdominal reconstruction, which created poor 
surgical access for any subsequent abdominal surgeries. The 
decision was therefore made to pursue colonic surveillance 
endoscopically with resection of polyps as needed to mitigate 
his risk of colon cancer in addition to the recommended EGDs 
which ultimately led to his current admission.

On presentation, the patient was tachycardic, tachypneic, 
and complained of diffuse abdominal pain. He had a diffusely 
tender frozen abdomen with loss of abdominal domain as well 
as large ventral hernia with overlying skin graft. Laboratory in-
vestigations were notable for a white blood cell (WBC) count 
of 15,900 cells/µL and lactic acid of 3.8 mmol/L. Computed 
tomography of his abdomen and pelvis revealed free intraperi-
toneal air and fluid (Fig. 1) along with a defect in the distal 
duodenum compatible with a perforation (Fig. 2). He subse-
quently underwent an EGD for localization and attempted pri-
mary repair of a 15-mm duodenal perforation. This was unsuc-
cessful and the patient underwent two additional endoscopic 
repair attempts which utilized a combination of suturing, over-
the-scope clips, and Vicryl mesh packing.

Additionally, he developed an expanding intra-abdominal 
fluid collection that persisted despite interventional radiology 
(IR) drainage. At this point, the decision was made to attempt 
surgical repair of the duodenal perforation. A laparoscopic Gra-
ham patch repair via step-up approach was initially planned to 
help preserve the vascular integrity of his cadaveric skin graft. 
This involved immobilizing the patient in left lateral decubi-
tus and entering the abdomen laterally through the existing IR 
drain site. Due to extensive adhesions, the procedure was con-
verted to an exploratory laparotomy using a vertical incision at 
the junction of graft and body wall on the right side. The 15 × 
10 mm defect was located on the posterolateral aspect of D2 
and repaired using a patch from the greater omentum. Plastic 

surgery then created a complex rotational advancement flap 
for closure of the abdominal wall. He did also require revision 
of the abdominal closure on postoperative day 8. Nevertheless, 
postoperative imaging was negative for any evidence of leak. 
There were no further complications, and the patient was dis-
charged on postoperative day 23 with instructions to follow-
up outpatient. This work has been reported in line with the 
SCARE criteria [9].

Discussion

The overall risk of complications from EGD is quite low, oc-
curring in approximately 1.3% of cases [6]. However, the need 
for frequent EGD in patients with Gardner syndrome puts this 
patient population at an increased risk of experiencing compli-
cations from these procedures [4]. Perforation is the most seri-
ous complication with a reported mortality between 8-25% [5]. 
These perforations may occur at any point in the upper gastro-
intestinal tract; however, duodenal perforations carry the high-
est mortality [6]. Based on the Stapfer classification of endo-
scopic retrograde cholangiopancreatography (ERCP)-related 
duodenal perforations, EGD perforations may either be type 1 
or type 4 perforations as there is no biliary instrumentation [7, 
8]. Type 1 perforations are lateral or medial wall perforations 
directly caused by the endoscope [7, 8]. These perforations are 
associated with serious consequences as they cause significant 
intestinal content leakage into peritoneal and retroperitoneal 
spaces, which may quickly progress to peritonitis, retroperito-
neal necrosis, sepsis and multi-organ failure [6]. Conversely, 
type 4 perforations are small retroperitoneal perforations often 
attributed to pneumatosis intestinalis forced into the duode-
num that translocate to the retroperitoneum [7, 8].

Our patient presented with a type 1 duodenal perforation. 
Surgical intervention is warranted when there is evidence of 
overt peritonitis or extravasation of oral contrast, which is 
often seen in type 1 perforations [6-8]. However, due to our 
patient’s large anterior wall reconstruction and hemodynamic 

Figure 1. Computed tomography (CT) of abdomen and pelvis with in-
travenous contrast showing the site of perforation in the duodenum.

Figure 2. Esophagogastroduodenoscopy showing the 15 × 10 mm 
duodenal perforation.
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stability, an endoscopic approach was initially utilized. While 
surgery remains the management of choice, there has been in-
creased use of endoscopic management for this complication 
of EGD [7]. It is an attractive option as it often circumvents the 
need for surgical exploration while allowing for primary clo-
sure of the defect [6]. Furthermore, when used in the manage-
ment of early perforations, defined as perforations visualized 
during the initial endoscopic procedure, repair can be attempt-
ed immediately which greatly reduces the amount of intestinal 
content that leaks through the defect [10].

However, as seen in our case, perforations often go unno-
ticed initially, leading to delayed presentation after significant 
leakage of intestinal contents causing systemic inflammatory 
response syndrome (SIRS) and infection with subsequent sep-
sis [10]. While retrospective studies are small, it is estimated 
that between 40% and 90% of perforations may be missed 
during the initial procedure, thus minimizing the utility of this 
advantage [10]. The main limitations of this method of inter-
vention are defect size and operator experience. Larger defects 
are less likely to be amenable to endoscopic repair, and success 
of the intervention is highly dependent on skill level [6, 10]. 
Despite this, some sources recommend this intervention for 
cases with localized peritonitis or contrast extravasation from 
the defect [6]. If done by a skilled operator, this intervention is 
successful in up to 90% cases [6, 10].

Surgical management is often the definitive management 
of EGD-related duodenal perforations and typically involves 
using an omental patching technique to seal the defect [6-8, 
10]. Despite limited abdominal access in our case, the need 
for surgical intervention led to a modified approach in enter-
ing the abdominal cavity. Our initial approach utilized princi-
ples from laparoscopic necrosectomy used in the step-up ap-
proach for managing necrotizing pancreatitis. In laparoscopic 
necrosectomy of step-up approach, the patient is placed in left 
lateral decubitus position using a bean bag to allow for bet-
ter access to the lesser sac. Then, the laparoscope is inserted 
using the existing IR drainage site for insertion of the lapa-
roscope [11]. In our case, however, it was deemed necessary 
to convert to an open procedure. For this, we made a vertical 
incision at the junction of graft and body wall on the right to 
preserve the vascular integrity of the graft. To the best of our 
knowledge, this unique approach for a Graham patch repair 
for a duodenal perforation has never been documented in the 
literature.

Conclusions

Our patient’s persistent duodenal perforation posed a great 
challenge particularly when complicated by his abdominal 
graft tissue, clinical state, as well as his comorbidities. The en-
doscopic approach was found to be insufficient, leading us to 
attempt a Graham patch repair using modified entry. As high-
lighted by our case, surgical management is often definitive for 
managing type 1 duodenal perforations. We therefore recom-
mend initial surgical intervention with modified entry for the 
repair of type 1 perforations in cases of difficult abdominal 
access. This recommendation would prevent delays in man-
agement which are associated with worse outcomes.
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