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Abstract

Duodenal gastrointestinal stromal tumors (dGISTs) are rare, and a lack of consensus exists regarding their therapeutic manage-

ment particularly for recurrent disease. We present even low-risk dGIST may metastasize and require long-term observation,

and a long-term prognosis may be achieved by combining resection and imatinib therapy for liver metastases recurrence.

Introduction:

Gastrointestinal stromal tumors (GISTs) are the most common type of primary mesenchymal tumors to
originate from the gastrointestinal tract. GIST occurs in 11-19.6 per million people.1,2)Duodenal GISTs
(dGISTs) represent only 4-5% of all GISTs, and are extremely rare.3,4) So, there is lack of consensus regarding
optimal treatment particularly for recurrent of dGISTs. Herein we report a case of liver metastasis 7 years
after resection of low-risk dGIST.

Case presentation:

The patient was a 45-year-old woman with Graves-Basedow disease who was found to have anemia during
follow-up. Physical examination was unremarkable, and laboratory values were within normal ranges. Upper
gastrointestinal endoscopy revealed a submucosal duodenal tumor with partial erosion (Fig. 1a). A bowel
biopsy was not diagnostic. Endoscopic ultrasound (EUS) showed a hypoechoic mass originating in the
muscularis mucosa (Fig. 1b). Contrast-enhanced abdominal computed tomography (CT) revealed a 30-
mm hyper-vascular tumor in the duodenal bulb (Fig. 2). The preoperative diagnosis was submucosal
duodenal tumor, and the patient underwent partial resection of the duodenal bulb with distal gastrectomy,
followed by Roux-en-Y reconstruction. The resected specimen contained a 20×12-mm submucosal tumor
(Fig. 3). Histopathological evaluation revealed a tumor comprised of spindle-shaped cells including 5 mitotic
figures per 50 high-power fields (HPFs). Immunohistochemical evaluation indicated that the tumor cells
were positive for c-Kit and CD34 expression (Fig. 4). The tumor was diagnosed as low-risk dGIST based
on the Fletcher classification, Miettien classification and modified Fletcher classification (also known as
the Joensuu classification). Postoperative follow-up was continued, and 7years later, CT revealed a 39 mm
enhanced tumor in liver segment 4 (Fig. 5a). Positron emission tomography (PET) showed accumulation
of 18F-fluorodeoxyglucose in the tumor with a maximum standardized uptake value (SUVmax) of 3.8 (Fig.
5b). The tumor was diagnosed as a metastatic liver tumor, and the patient underwent partial hepatectomy.
Macroscopic findings showed a 3.9×3.0×3.5 cm tan and grey solid tumor (Fig. 6). Histological analysis
showed spindle cells with mitoses with 6 mitoses/50 HPFs and a Ki67 value of 7%. Immunohistochemical
analysis revealed positive staining for c-Kit and CD34 (Fig. 7). The tumor was diagnosed as a liver metastasis
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from the dGIST. The patient has received oral imatinib 400 mg daily and remains free of disease 4 years
after the last surgery.

Discussion:

The first choice for treatment of resectable primary GIST is complete surgical resection.5) Postoperative
follow-up should be based on recurrence risk categories, such as those proposed by Fletcher et al.6), Miettinen
et al.7) and Joesuu et al8). The Fletcher’ classification is based on tumor size and mitotic rate, while the
Miettinen classification and modified Fletcher classification (also known as the Joensuu classification) is
further divided by site of occurrence. Even though GIST with a small tumor size or inconspicuous mitotic
figures may show metastases. In the Miettinen classification, the rate of metastases in low risk GIST each
location is reported to be 3.6% in the stomach, 4.3% in the small intestine, 8.3% in the duodenum, and
8.5% in the large intestine. In 2008, Joensuu et al. reported a Modified Fletcher classification that further
stratified each mitosis into 3 groups and considered cases of tumor capsule destruction as high-risk groups for
recurrence. Modified Fletcher classification has been reported to be useful for selects only high-risk groups
from other risk groups9).

In the present case, the tumor in the duodenum was deemed to be low risk according to the Fletcher clas-
sification, Miettinen classification, and modified Fletcher classification. Even today, adjuvant chemotherapy
with imatinib is not recommended for such low-risk tumors. In patients with intermediate-risk, low-risk, or
ultra-low-risk GIST, follow-up by abdominal CT is recommended every 6 to 12 months for 5 years after
surgery, and then annually up to 10 years after surgery. But as in this case, even low risk, dGIST has be
able to recur.

A PubMed search using the key terms ‘duodenal GIST’ and ‘liver metastasis’ revealed 9 cases reports
including our case10)-17) . Three cases had synchronous liver metastasis and six cases had metachronous liver
metastasis. The time to appearance of liver metastasis ranged from 3 months to 29 years. Only one low-risk
case other than the present case has been reported; in that case, the liver metastasis appeared 29 years after
resection of the dGIST. This suggests that long-term follow-up is necessary even in patients with low-risk
dGIST.

Generally, the most common sites of recurrence or metastasis in GIST are the liver and peritoneum6).
According to a report by DeMatteo et al.18), 63% of recurrences occur in the liver. Even for resectable
metastatic liver tumors, the frequency of recurrence after resection is 80% to 90% and most occur within
2 years19). Thus, GIST is difficult to cure with surgery alone, and imatinib treatment is the first choice
for GIST recurrence. On the other hand, the usefulness of multidisciplinary treatment combining imatinib
treatment and surgical resection or radiofrequency ablation therapy (RFA) for metastatic GIST has been
reported20)-24). Sato et al25)reported continuous imatinib therapy appears to be important primarily for
the prognostic improvement of patients with recurrent/metastatic GISTs and R0/R1 resection may have
benefits when combined with imatinib therapy for patients with stable disease or disease responsive to
imatinib therapy. In previous dGIST liver metastasis reports, although the long-term outcomes were few
included, one case have survived 10 years after liver resection combination with imatinib therapy.

In the present case, the liver metastasis appeared 7 years after surgery and was completely resected and
imatinib has administered. The patient has remained alive without recurrence for 4 years after liver resection,
suggesting a good prognosis can be obtained by combining R0 resection with imatinib therapy.

Thus, this case report suggests that surgery is appropriate in patients who experience dGIST recurrence, if
R0 resection and imatinib therapy is possible.

Conclusion:

Low-risk dGIST can metastasize relatively long after surgery. However, an excellent long-term prognosis may
be able to be achieved by combining complete resection and imatinib therapy in patients for liver metastases
recurrence.
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Figure legends:

Fig. 1. a)Upper gastrointestinal endoscopy revealed a submucosal duodenal tumor with partial erosion. b)
EUS showed a hypoechoic mass originating in the muscularis mucosa.

Fig. 2. Contrast-enhanced abdominal CT revealed a 30-mm hyper-vascular tumor in the duodenal bulb.

Fig. 3. The resected specimen contained a 20x12-mm submucosal tumor.

Fig. 4. Histopathological evaluation revealed a tumor comprised of spindle-shaped cells including 5 mitotic
figures per 50 HPF. Immunohistochemical evaluation indicated that the tumor cells were positive for c-Kit
and CD34 expression.

Fig. 5. a) CT revealed a 39-mm enhanced tumor in liver segment S4. b) PET showed accumulation of
18F-fluorodeoxyglucose in the tumor with a SUVmax of 3.8.

Fig. 6. Macroscopic findings showed a 3.9x3.0x3.5-mm tan and grey solid tumor.

Fig. 7. Histological analysis showed spindle cells with 6 mitoses/50 HPFs and a Ki67 value of 7%. Immuno-
histochemical analysis revealed positive staining for c-Kit and CD34.
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