& frontiers | Frontiers in Pediatrics

") Check for updates

OPEN ACCESS

EDITED BY
Liang Wu,

University of Science and Technology of
China, China

REVIEWED BY

Matjaz Homan,

University Medical Centre Ljubljana, Slovenia
Xiaojuan Wu,

Huazhong University of Science and
Technology, China

*CORRESPONDENCE

Kewei Li
17798679@qq.com

Bo Xiang
xb_scu.edu@hotmail.com

RECEIVED 17 December 2024
ACCEPTED 24 February 2025
PUBLISHED 07 March 2025

CITATION

Yang C, Li K and Xiang B (2025) Case Report:
Duodenal gastrointestinal stromal tumor
misdiagnosed as tumor located on the major
duodenal papilla leading to fatal
gastrointestinal bleeding in a child.

Front. Pediatr. 13:1546914.

doi: 10.3389/fped.2025.1546914

COPYRIGHT

© 2025 Yang, Li and Xiang. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Pediatrics

Case Report
07 March 2025
10.3389/fped.2025.1546914

Case Report: Duodenal
gastrointestinal stromal tumor
misdiagnosed as tumor located
on the major duodenal papilla
leading to fatal gastrointestinal
bleeding in a child

Chengxian Yang, Kewei Li* and Bo Xiang®

Department of Pediatric Surgery, West China Hospital of Sichuan University, Chengdu, China

Background: Although gastrointestinal stromal tumors (GISTs) are the most
common mesenchymal tumors of the gastrointestinal tract, they are rare in
children, particularly those located on the duodenum. Here, we present an
interesting pediatric case involving a 13-year-old boy who experienced
gastrointestinal hemorrhage, he was misdiagnosed with a tumor located on
the major duodenal papilla and was ultimately confirmed to be duodenal GISTs.
Case presentation: A 13-year-old boy presented to a local hospital with fatigue
and melena. Gastroscopy suggested a tumor located at the major duodenal
papilla, and the patient was referred to our hospital for surgical evaluation.
Upon further investigation and surgical exploration, the diagnosis was revised
to a duodenal GIST with surface ulceration and active bleeding. The ulcer’s
morphology and location mimicked the appearance of the major duodenal
papilla, leading to the initial diagnostic error.

Conclusions: Duodenal GISTs in pediatric patients often present asymptomatically
but can manifest with severe complications such as fatal gastrointestinal bleeding.
The tumor’'s morphology and location can obscure the major papilla, complicating
preoperative diagnosis and influencing surgical decision-making. Comprehensive
preoperative evaluation and careful intraoperative exploration are critical for
accurate diagnosis and optimal management.
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Background

Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors
of the gastrointestinal tract, but they are rare in pediatric populations. The majority of
cases (approximately 75%) occur in individuals over 50 years of age, with duodenal
GISTs accounting for only 3%-5% of all GISTs cases (1, 2). Duodenal GISTs typically
do not present with specific symptoms, manifestations such as hematemesis and
gastrointestinal bleeding may arise depending on the tumor’s location, size, and
potential ulceration. This nonspecific presentation can lead to misdiagnosis, as duodenal
GISTs may be confused with other lesions such as pancreatic pseudopapillary
neoplasms or neuroendocrine tumors (3). Definitive diagnosis of duodenal GISTSs relies
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on pathological examination, including immunohistochemical
staining for markers such as CD117, CD34, and DOGI, which
are characteristic of these tumors (4).

Treatment strategies for duodenal GISTs remain a subject of
debate. Pancreaticoduodenectomy (PD) and local resection (LR)
are the primary surgical options, with the choice largely
influenced by the tumor’s size, location, and growth pattern (5).
PD is generally favored for tumors near the ampulla of Vater or
those with extensive local invasion, while LR may be appropriate
for smaller, well-localized tumors with low-risk features (6).
Further research and long-term outcomes studies are needed to
refine surgical guidelines and optimize patient management.

Case presentation

The patient was a 13-year-old male who initially presented to a
primary hospital with unexplained fatigue and melena. He reported
the passage of approximately 200 ml of dark red stool without an
apparent trigger, accompanied by palpitations and fatigue, but
other
symptoms. Suspecting upper gastrointestinal bleeding, the local

denied nausea, vomiting, hematemesis, diarrhea, or
hospital performed an esophagogastroduodenoscopy (EGD),
which identified a firm mass located at the major duodenal
papilla, encasing the ampulla. No definite bleeding point was
observed under endoscopy, except for a visible “opening” on the
tumor surface, which was presumed to be the duodenal papillary
orifice based on its location. The patient was subsequently
referred to our hospital for further evaluation and surgical
(CT)

performed at our institution revealed a mixed-density soft tissue

planning. Contrast-enhanced computed tomography
nodule in the descending duodenum, measuring approximately
2.3%x22cm, with

pancreatic head and inferior vena cava (Figure 1).

close anatomical association with the

Upon admission to our hospital, the patient’s vital signs were
closely monitored, and his condition initially stabilized. His
temperature, blood pressure, and heart rate were within normal
ranges. However, within 10 h of admission, his hemoglobin level
decreased from 80 g/L to 68 g/L, accompanied by tachycardia
and further pallor of the skin and lips, suggesting ongoing active
bleeding. Therefore, with the consent of the patient’s family, we
proceeded with an emergency exploratory laparotomy to identify
the bleeding source, control hemorrhage, and address the
underlying disease.

Intraoperatively, a broad-based, pliable tumor originating from
the mesangial margin of the duodenal mucosa was identified in the
(Figure 2A).
approximately 3 cm x4 cm and was highly vascularized. Surface

descending duodenum The tumor measured
erythema and ulceration were observed, with active bleeding at
the ulcerated site (Figure 2B). Notably, the major duodenal
papilla orifice was located approximately 1.5 cm superior to the

tumor, and bile and pancreatic fluid were observed to flow freely

Abbreviations
GISTs, gastrointestinal stromal tumors; PD, pancreaticoduodenectomy; LR, local
resection; CT, computed tomography.

Frontiers in Pediatrics

10.3389/fped.2025.1546914

from this orifice upon gallbladder compression (Supplementary
Video S1). No significant abnormalities were noted in the
remaining duodenum or pancreatic head. Exploration of the
abdominal cavity revealed no other remarkable findings, and no
blood accumulation was detected.

Based on these findings, we performed a local resection (LR) of
the tumor. After full exposure of the tumor, it was completely
excised along with a portion of the duodenal wall, and the
duodenal incision was closed with double-layered inverted
sutures. Postoperative examination of the tumor revealed fish-
meat-like necrosis within the tumor mass, and the ulceration
extended to the deep portions of the tumor with surrounding
tissue necrosis.

Postoperative immunohistochemistry analysis confirmed the
diagnosis of a low-risk gastrointestinal stromal tumor. The tumor
exhibited strong positivity for CDI117 (Figure 3A), CD34
(Figure 3B), and DOG1 (Figure 3C); negativity for SMA. The Ki-
67 proliferation index was approximately 2% (Figure 3D), and
mitotic counts ranged from 0 to 2 per 5square millimeters,
consistent with a low malignant potential.

Postoperatively,  the  patient received  gastrointestinal
decompression, infection prophylaxis, parenteral nutrition support,
proton pump inhibitors (PPIs) to suppress gastric acid secretion,
and gastric mucosal protection therapy. Close monitoring of the
patient’s overall condition, vital signs, and drainage status was
conducted. Oral intake was gradually reintroduced following the
recovery of gastrointestinal function, and the postoperative recovery
process was uneventful. Approximately one month after surgery, an
upper gastrointestinal barium contrast study was performed
(Figures 4A,B), which demonstrated smooth passage of the contrast
agent without evidence of obstruction or leakage, and good
duodenal peristalsis. During mid- to long-term follow-up, an
esophagogastroduodenoscopy ~ was  conducted ~ six  months
postoperatively (Figures 4C,D), revealing smooth duodenal mucosa
with no signs of ulceration or neoplasia. Postoperative changes
were observed in the descending duodenum, characterized by
mucosal folds presenting as small nodular formations. Additionally,
follow-up examinations showed no signs of tumor recurrence.

Based on the patient’s postoperative pathological findings and
the established risk stratification criteria for GISTs, the patient
was classified as low-risk. Consequently, adjuvant imatinib

therapy was not administered.

Discussion and conclusion

Gastrointestinal stromal tumors (GISTs) are extremely rare in
the pediatric population, accounting for only 0.5%-2.7% of all
GIST cases. Among these, duodenal GISTs are even rarer.
Pediatric GISTs differ significantly from adult GISTs in clinical
presentation, molecular characteristics, and treatment response.
A review of the literature shows that most pediatric GISTs are
wild-type GISTs, lacking KIT/PDGFRA mutations (7). Many
pediatric GISTs are associated with alterations in the succinate
(SDH)
GISTs, and are more likely to occur in the stomach (8), which

dehydrogenase complex, particularly SDH-deficient
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FIGURE 1
Preoperative CT scan, the tumor is located near the major duodenal papilla and is closely related to the pancreas (red circle).

FIGURE 2
(A) The tumor originated from mesangial margin of the intestinal mucosa and grew endogeneously. (B) The ulcer on the surface of the tumor
appeared indistinguishable from the opening of the major duodenal papilla.

represents a significant proportion of pediatric cases. Due to these  resection, with the decision for adjuvant therapy postoperatively
molecular features, pediatric GISTs exhibit poor responses to  based on risk stratification and molecular phenotype assessment.

conventional tyrosine kinase inhibitors (TKIs) such as imatinib. Upon reviewing prior cases, we identified reports of pediatric
Consequently, the treatment strategy primarily advocates surgical ~— duodenal GISTs, including cases involving a 14-year-old and a
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FIGURE 3

approximately 2% (D:x10).

Immunohistochemical examination revealed positive staining for CD34 (A:x10), CD117 (B:x10) and DOG1 (C:x10). The Ki-67 proliferation index was

7-year-old boy (9, 10). Notably, both presented with acute
gastrointestinal ~ bleeding and had
results. Both ultimately required
exploratory surgery, which confirmed the diagnosis of GIST.

negative  preoperative

endoscopic emergency

Clinically, they presented with long-standing anemia or
gastrointestinal symptoms such as vomiting and melena. In
contrast, the case we report involves a 13-year-old male who also
presented with acute gastrointestinal bleeding. Preoperative
misdiagnosis suggested a tumor involving the ampulla, but
further investigation revealed that the lesion was a duodenal
GIST with surface ulceration and active bleeding. Unlike the
previously reported cases, our patient did not have long-standing
chronic symptoms, and the lesion was identified during
preoperative gastroduodenoscopy. Due to its anatomical location,
it was initially misinterpreted as a lesion involving the ampulla,
and the ulcer on the tumor’s surface was mistaken for the
opening of the major duodenal papilla. This led to an initial
suspicion of pancreatic head involvement and a potential need
for pancreaticoduodenectomy (PD). This case highlights the
diagnostic challenges posed by the tumor’s anatomical location
and morphology. This diagnostic error emphasizes the difficulties
in endoscopic evaluation of duodenal lesions, particularly when
ulcerative changes obscure critical anatomical landmarks (6, 11).
The case underscores the

importance of comprehensive
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preoperative evaluation and careful intraoperative exploration in
ensuring accurate diagnosis and optimizing treatment.

For this patient, given the deterioration of his condition,
characterized by a significant drop in hemoglobin and signs of
active  gastrointestinal bleeding, an emergency exploratory
laparotomy was performed. Intraoperatively, the tumor was
found to be broad-based and pliable, originating from the
intestinal mucosa without involvement of the ampulla. Despite
the tumor’s location and appearance on endoscopy resembling
that of an ampullary lesion, intraoperative exploration clarified
its relationship with surrounding structures, making LR a feasible
option. After tumor removal, the actual duodenal papilla was
exposed, and smooth bile discharge was observed when the
gallbladder was compressed.

The choice between PD and LR remains controversial due to the
significant trauma associated with PD surgery and its profound
impact on prognosis in pediatric patients. Based on previous
studies, this decision depends on multiple factors, including tumor
size, location, involvement of adjacent structures, and the
experience of the surgical team. PD, also known as the Whipple
procedure, involves en bloc resection of the duodenum, pancreatic
head, bile duct, and surrounding structures. It is primarily
indicated for large tumors located near the ampulla or those
suspected of invading the pancreas or bile ducts. PD increases the
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FIGURE 4

Postoperative follow-up data of the patient: One month after surgery, an upper gastrointestinal barium contrast study in the anteroposterior (A) and
posterior (B) views demonstrated smooth passage of the contrast agent without signs of obstruction or leakage, with good duodenal peristalsis. At six
months postoperatively, esophagogastroduodenoscopy revealed smooth duodenal mucosa without evidence of ulceration or tumor (C) The mucosal
folds in the surgical area of the descending duodenum appeared nodular (D).

likelihood of achieving RO resection, which is critical for reducing the
risk of recurrence in high-risk GISTs (5). However, this procedure is
complex and associated with a higher incidence of complications,
including pancreatic fistula, delayed gastric emptying, and biliary
leakage (12). In contrast, LR involves excising the tumor with
minimal disruption to surrounding structures, preserving
pancreatic and biliary function, and is particularly suitable for
small, well-demarcated tumors located away from the ampulla. LR
is associated with fewer complications, shorter operative times, and
faster recovery compared to PD (5). However, for tumors with

poorly defined margins or those near the ampulla, achieving RO

Frontiers in Pediatrics

resection may be difficult, increasing the risk of local recurrence
(6). The decision to perform PD vs. LR should be guided by the
following factors:

(1) Tumor location: Tumors near the ampulla or involving the
pancreatic head are better managed with PD to ensure RO
resection, whereas tumors distant from the ampulla are
more suitable for LR.

(2) Tumor size and risk profile: Large, high-risk GISTs with
aggressive features may warrant PD, while small, low-risk
tumors are better suited for LR (13).
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(3) Patient factors: Patients with severe comorbidities or those
unable to tolerate major surgery are better candidates for LR.
(4) Surgical expertise and resources: Performing PD requires an
experienced surgical team and appropriate institutional
resources, which is a critical consideration in decision-making.

In this case, LR was selected due to the tumor’s small size,
absence of ampullary involvement, and the goal of minimizing
surgical trauma (12). Based on current research, adjuvant therapy
is recommended to begin 4-8 weeks postoperatively. Reichardt
et al. (14) highlighted the importance of tailoring adjuvant
therapy based on recurrence risk in their review of GIST
adjuvant treatment. For low-risk patients, adjuvant therapy
should be The
pathological analysis in this case confirmed the tumor as a low-

considered with  caution. postoperative
risk GIST, and therefore no adjuvant therapy was administered.

Postoperatively, the patient was monitored with imaging
assessments every 3-6 months, with no evidence of recurrence or
metastasis, underscoring the importance of individualized
treatment planning in managing duodenal GISTs.

This case highlights the critical importance of precise preoperative
evaluation and reminds clinicians to remain vigilant in recognizing rare
causes of gastrointestinal bleeding in pediatric patients. Endoscopic
findings should be corroborated with imaging studies and
intraoperative exploration to ensure accurate diagnosis and formulate
a rational surgical strategy. The choice of surgical approach for
duodenal GISTs is crucial, particularly in pediatric patients, and

should weigh multiple factors to optimize therapeutic outcomes.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding authors.

Ethics statement

Written informed consent was obtained from the individual(s),
and minor(s)’ legal guardian/next of kin, for the publication of any
potentially identifiable images or data included in this article.

References

1. Corless CL, Barnett CM, Heinrich MC. Gastrointestinal stromal tumours:
origin and molecular oncology. Nat Rev Cancer. (2011) 11(12):865-78. doi: 10.
1038/nrc3143

2. Marano L, Boccardi V, Marrelli D, Roviello F. Duodenal gastrointestinal stromal
tumor: from clinicopathological features to surgical outcomes. Eur ] Surg Oncol.
(2015) 41(7):814-22. doi: 10.1016/j.ej50.2015.04.004

3. Kwon SH, Cha HJ, Jung SW, Kim BC, Park JS, Jeong ID, et al. A
gastrointestinal stromal tumor of the duodenum masquerading as a pancreatic
head tumor. World ] Gastroenterol. (2007) 13(24):3396-9. doi: 10.3748/wjg.v13.
i24.3396

4. Hirota S, Isozaki K, Moriyama Y, Hashimoto K, Nishida T, Ishiguro S, et al. Gain-
of-function mutations of c-kit in human gastrointestinal stromal tumors. Science.
(1998) 279(5350):577-80. doi: 10.1126/science.279.5350.577

Frontiers in Pediatrics

10.3389/fped.2025.1546914

Author contributions

CY: Conceptualization, Data curation, Investigation, Writing —
original draft. KL: Project administration, Writing - review &
editing. BX: Supervision, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fped.2025.
1546914/full#supplementary-material

5. Zhou Y, Wang X, Si X, Wang S, Cai Z. Surgery for duodenal gastrointestinal
stromal tumor: a systematic review and meta-analysis of pancreaticoduodenectomy
versus local resection. Asian J Surg. (2020) 43(1):1-8. doi: 10.1016/j.asjsur.2019.02.006

6. Miettinen M, Lasota J. Gastrointestinal stromal tumors: pathology and prognosis
at different sites. Semin Diagn Pathol. (2006) 23(2):70-83. doi: 10.1053/j.semdp.2006.
09.001

7. Janeway KA, Liegl B, Harlow A, Le C, Perez-Atayde A, Kozakewich H, et al. Pediatric
KIT wild-type and platelet-derived growth factor receptor alpha-wild-type gastrointestinal
stromal tumors share KIT activation but not mechanisms of genetic progression with
adult gastrointestinal stromal tumors. Cancer Res. (2007) 67(19):9084-8. doi: 10.1158/
0008-5472.CAN-07-1938

8. Mason EF, Hornick JL. Succinate dehydrogenase deficiency is associated with
decreased 5-hydroxymethylcytosine production in gastrointestinal stromal tumors:

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fped.2025.1546914/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fped.2025.1546914/full#supplementary-material
https://doi.org/10.1038/nrc3143
https://doi.org/10.1038/nrc3143
https://doi.org/10.1016/j.ejso.2015.04.004
https://doi.org/10.3748/wjg.v13.i24.3396
https://doi.org/10.3748/wjg.v13.i24.3396
https://doi.org/10.1126/science.279.5350.577
https://doi.org/10.1016/j.asjsur.2019.02.006
https://doi.org/10.1053/j.semdp.2006.09.001
https://doi.org/10.1053/j.semdp.2006.09.001
https://doi.org/10.1158/0008-5472.CAN-07-1938
https://doi.org/10.1158/0008-5472.CAN-07-1938
https://doi.org/10.3389/fped.2025.1546914
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Yang et al.

implications for mechanisms of tumorigenesis. Mod Pathol. (2013) 26(11):1492-7.
doi: 10.1038/modpathol.2013.86

9. Hughes JA, Cook JV, Said A, Chong SK, Towu E, Reidy J. Gastrointestinal stromal
tumour of the duodenum in a 7-year-old boy. Pediatr Radiol. (2004) 34(12):1024-7.
doi: 10.1007/s00247-004-1298-1

10. Chiarugi M, Galatioto C, Lippolis P, Zocco G, Seccia M. Gastrointestinal stromal
tumour of the duodenum in childhood: a rare case report. BMC Cancer. (2007) 7:79.
doi: 10.1186/1471-2407-7-79

11. Joensuu H. Gastrointestinal stromal tumor (GIST). Ann Oncol. (2006) 17(Suppl
10):x280-6. doi: 10.1093/annonc/mdl274

Frontiers in Pediatrics 07

10.3389/fped.2025.1546914

12. Goh BK, Chow PK, Kesavan S, Yap WM, Wong WK. Outcome after surgical
treatment of suspected gastrointestinal stromal tumors involving the duodenum: is
limited resection appropriate? J Surg Oncol. (2008) 97(5):388-91. doi: 10.1002/jso.
20954

13. Heinrich MC, Corless CL, Duensing A, McGreevey L, Chen CJ, Joseph N, et al.
PDGFRA activating mutations in gastrointestinal stromal tumors. Science. (2003)
299(5607):708-10. doi: 10.1126/science.1079666

14. Reichardt P, Blay JY, Boukovinas I, Brodowicz T, Broto JM, Casali PG, et al.
Adjuvant therapy in primary GIST: state-of-the-art. Ann Oncol. (2012) 23(11):2776-81.
doi: 10.1093/annonc/mds198

frontiersin.org


https://doi.org/10.1038/modpathol.2013.86
https://doi.org/10.1007/s00247-004-1298-1
https://doi.org/10.1186/1471-2407-7-79
https://doi.org/10.1093/annonc/mdl274
https://doi.org/10.1002/jso.20954
https://doi.org/10.1002/jso.20954
https://doi.org/10.1126/science.1079666
https://doi.org/10.1093/annonc/mds198
https://doi.org/10.3389/fped.2025.1546914
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Case Report: Duodenal gastrointestinal stromal tumor misdiagnosed as tumor located on the major duodenal papilla leading to fatal gastrointestinal bleeding in a child
	Background
	Case presentation
	Discussion and conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


