
© 2019 Mayo Foundation for Medical Education and Research

Alyssa D. Brown, Michael D. Traynor JR M.D., D. Dean Potter JR M.D., Michael B. Ishitani M.D., Christopher R. Moir M.D., 
Paul J. Galardy M.D., Denise B. Klinkner M.D. M.Ed

Division of Pediatric Surgery, Mayo Clinic, Rochester, MN

Figure 1.

Timing of Interventions and Diagnosis in Surgical Management
• Pediatric GI ulcer disease has an annual incidence of approximately 5.4 per 100,000

• Surgical repair of GI ulcer disease is becoming less prevalent due to increased early 
detection of ulcers in the population, introduction of acid suppression, and detection 
and eradication of Helicobacter pylori infections.

• Many immunosuppressive drugs, like high dose corticosteroids, chemotherapeutic 
agents, and anti-rejection drugs, increase the risk of GI ulcers.

• PTLD arises due to immunosuppression after organ transplant, most often 
associated with Epstein-Barr Virus. If present in the GI track, this can cause GI 
perforation.

• Due to low incidence, there is a lack of contemporary data and published results on 
modern surgery for complications of pediatric GI ulcer disease.

• Surgery is often emergent or urgent with limited data for best approaches and 
expected outcomes among children.

Introduction

Following approval by the Mayo Clinic Institutional Review Board, children diagnosed 
with GI ulcer disease at Mayo Clinic Rochester from 1980 to 2019 were 
retrospectively reviewed. 

Methods

EVOLUTION OF PEDIATRIC GASTROINTESTINAL ULCER DISEASE: 
IS ACUTE SURGICAL INTERVENTION RELEVANT? 

We hypothesized that the surgical intervention would be more common 
among immunosuppressed patients with GI ulcer disease. 

Characteristics of GI Ulcer Disease

Summary
• Immunosuppressed patients are at risk of developing GI ulcer disease with perforation and subsequent 

operative complications.

• Earlier detection could make laparoscopic repair more feasible.

• To evaluate PTLD, intraoperative ulcer biopsy and biopsy of any abnormal lymph nodes should be 
considered, which means exploratory laparotomy may remain the preferred approach for these patients.

• A low threshold for exploration of upper GI pain and typical ulcer disease symptoms in these patients 
may decrease morbidity and mortality.

Surgical Patient Complications

Our data support our hypothesis that an immunocompromised state is key in the 
development of GI ulcer disease and subsequent  surgery in the pediatric population.

Immunosuppressed (n) % Immunocompetent (n) % p-
value

Number of 
patients

19 110

Cancer* 8 42 0 0
Transplant 8 42 0 0
Solid Organ** 7
Bone Marrow 1

Cancer and BM 
Transplant

3 16 0

PTLD 4 21 0 0
Medications
NSAIDs 0 0 14 13 0.01**
Acid
Suppression 

3 15 27 25 0.5

Immunosuppressed  
Patients (Average Days) 
(n=9)

Immunocompetent 
Patients (Average Days) 
(n=14)

p- value

Days from Ulcer Diagnosis 
to Treatment

5.8±13.7 0.7±1.2 0.01*

Days from Ulcer Diagnosis 
to Discharge

64±76.9 5.5±6.1 <0.0001**

Days from Surgical 
Treatment to Discharge

58.7±78.2 4.8±5.8 <0.0001**

Days from Ulcer Diagnosis 
to Perforation

2.75±3.5 1+1.2 0.13

Immunosuppressed 
Surgical Patients (n=9)

Immunocompetent 
Surgical Patients (n=14)

p-value

Death within 30 days 2 (22.2%) 0 0.02*

Bleeding Complications 7 (77.8%) 2 (11.1%) 0.001**

Wound Complications 0 0

Ostomy Complications 2 (22.2%) 0 0.05*

Post-Operative Sepsis 2 (22.2%) 0 0.05*

More than One 
Complication

2 (22.2%) 0 0.05*

Results
• Six of nine of the immunosuppressed surgical patients were on prednisone at the time of 

development of their ulcer, as compared to none of the ten immunosuppressed non-
surgical patients.

• Immunosuppressed patients that were positive for Cytomegalovirus and/or Epstein-Barr 
Virus required surgical intervention. Immunosuppressed patients were also more likely to 
have a positive viral status.

• Intraoperative findings for the immunosuppressed patients included duodenal perforation 
(n=5), multiple small bowel perforations (n=2), and uncontrolled bleeding (n=2). 

• Intraoperative findings for the immunocompetent patients included duodenal perforation 
(n=11), ileal perforation after cardiac surgery (n=1), and uncontrolled bleeding (n=2). 

• Surgical interventions for the immunosuppressed patients included primary closure with 
oversewing of the bleeding vessel (n=2), primary closure (n=2), and omental patch repair 
(n=3). The multiple small perforation cases (n=2) were repaired primarily with the addition 
of colostomies. 

• Surgical interventions of the immunocompetent patients included omental patch repair 
(n=7), primary closure with oversewing of a bleeding vessel (n=2), primary closure (n=2), 
and anastomosis (n=2). 

• All of the immunosuppressed patients required laparotomy due to previous surgery, 
location of perforation, and/or general instability. 

• PTLD was identified in 4 patients, all at a site remote to the ulcer.  


