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Abstract 
Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasm of 
gastrointestinal tract that originate from Interstitial Cell of Cajal (ICC). The correct diagnosis of GISTs 
is important for therapeutic reasons of imatinib. Recently, DOG-1 has been introduced as an important 
diagnostic marker with high sensitivity and specificity. We report a caseof 40 years old woman with 
pain and swollen stomach in left lower quadrant since four month before come to the hospital. 
Ultrasound examination showed hipoechoic lession in the posterior of uterus and ascites. Paraovarian 
mass attached to the transverse colon and ascites was found on surgery. Histopathology diagnosis was 
a mesenchymal stromal tumour suggestive malignant GIST. Citological examination of asites fluid 
show a malignancy metastases. Immunohistochemistry showed negative for c-kit and positive for DOG-
1, the conclusion is a GIST. Immunohistochemistry examinations are important to make defenitive 
diagnosis for GIST.  C-kit-negative GIST sare still rare, but defenitive diagnosis must be made because 
related to target therapy. DOG 1 has been proven in 89% of c-kit-negative GIST and claimed more 
sensitive and spesific. 
Keywords: GIST, c-kit, DOG-1, ICC, paraovary 
 
INTRODUCTION 
Gastrointestinal stromal tumor (GIST) is the most mesenchymal neoplasm found in the 
digestive tract originating from the Interstitial Cell of Cajal (ICC).1,2 The estimated incidence is 
about 2 cases per 100,000 people per year. The most common age at diagnosis is 50-60 years. 
There is no gender predilection in these tumors in general and is very rare in children. Before 
the 1990s the data relating to the GIST incident was not very accurate because GIST was not 
well known at the time. Now GIST is well known and epidemiological data on GIST are already 
abundant. An epidemiological survey in the United States recorded a reported GIST of 0.32 
per 100,000 population and a prevalence of 1.62 per 100,000 population per year over a 15-
year period.3,4 

GIST can be found primarily along the gastrointestinal tract with various symptoms that 
vary depending on the origin of the tumor such as abdominal pain, gastrointestinal bleeding 
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to acute abdomen such as in cases of perforation and obstruction.5 GIST is most often present 
in the stomach (around 60%), jejunum and ileum is the second largest place (about 30%), 
followed by the duodenum (about 5%), colorectum (about 4%) and the esophagus or 
appendix (1%). GIST can appear as a well-demarcated tumor, most often from the propria 
muscular layer of the gastrointestinal tract. Tumor size varies. These tumors have fleshy pink 
or tan-white cut surfaces with foci of bleeding, central cystic degeneration or necrosis.6 A 
small (less than 5%) cases of GIST can occur primarily outside the gastrointestinal tract 
(without evidence presence of GIST along the gastrointestinal tract) such as mesentery, 
omentum, peritoneum, retroperitoneum, uterus, ovaries and bladder known as Extra 
gastrointestinal tumor (EGIST).5The histological appearance of GIST varies greatly and 
sometimes this variation depends on the location of the tumor. Most GISTs appear as spindle 
patterns (60-70%), while epithelioid cytology is seen in 20-30% of cases and pleomorphic 
patterns are rare (<5%). GIST often grows between smooth muscle fibers, often causing 
micronodular and plexiform patterns.4 

Hematogenous metastases can generally occur in the liver and less commonly in the 
bones and lungs. Very rare GIST metastases have been reported to peripheral soft tissues 
such as the arm, axilla and abdominal wall.4 In such cases diagnosis is often difficult, especially 
in cases where the history of GIST is previously unknown or interrupted.4 

Abdominal ultrasound examination is an initial imaging test that can be done in the 
investigation of patients with abdominal pain or mass associated with this GIST, but often 
tumors are found to be so large that sometimes it is difficult to identify the organ from which 
this tumor originated. Preoperative radiological examination such as CT (Computerized 
Tomography) scan or MRI (Magnetic resonance imaging) can be very helpful especially in 
determining the configuration, expansion and relationship of tumors with adjacent organs. 
CT scans usually can also provide an assessment of metastases from these tumors.4,7 

Gastrointestinal stromal tumor originates from Interstitial Cell of Cajal (ICC), a 
pacemaker cell that controls the peristalsis of the gastrointestinal tract.8 These cells are cells 
in the gastrointestinal tract that show CD117 immunophenotype. Most GISTs have proto-
oncogenic c-KIT (CD117) mutations that encode the CD117 protein, transmembrane tyrosine 
kinase receptors.3,9 KIT protein is detected by immunohistochemical staining of 
approximately 80%. However, a small portion of GIST shows immunonegativity for CD117. 
The platelet-derived growth factor receptor-α (PDGFRA) gene is detected around 10% in 
GIST.3,9 The correct diagnosis for negative GIST CD117 is very important because more than 
two-thirds of cases are still sensitive to imatinib which is an effective target therapy for GIST.3 
Immunohistochemical staining is considered important for diagnosis, but if the tumor is 
negative for KIT, CD34, S-100, and smooth mucle actin (SMA), definitive diagnosis is often 
challenging. It has been reported that DOG1 allows the diagnosis of KIT-negative nuclei, so 
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this molecule can be an alternative to GIST with negative CD117. DOG1 has been shown to be 
positive in 89% of GIST without CD117 or PDGFRA mutations. In addition, DOG1 is claimed to 
be more sensitive and specific than CD117 in many studies, although in some studies there 
are still conflicting results.3 

GIST has a broad spectrum of pathological patterns and biological traits ranging from 
typical benign and accidental diagnoses to extremely malignant forms. The relative frequency 
of benign and malignant GISTs varies. Although the prediction of benign and malignant a 
tumor can be defined by histological criteria, in certain cases sometimes the prediction of 
potential biological properties of this tumor can be difficult especially for cases of advanced 
tumors. Classically there are three criteria used to determine Malignant GIST, and also as a 
known parameter to find out the potential outcome of this GIST which includes the location 
of tumor origin (small intestine tumors and rectal tumors more aggressive than gastric 
tumors), tumor size (> 5 cm) and mitotic figures (> 5/50 hpf). Cytological examination alone 
can determine whether the tumor is benign or malignant, but has not been able to distinguish 
GIST from other gastrointestinal tumors. DOG 1 mutation analysis has been reported as one 
of the prognostic factors in both early and advance stage cases.10-13 Most GISTs are 
mesenchymal tumors that express KIT. There is also a small group of GIST that shows mutation 
activation in PDGFRA.14 The discovery of KIT expression as a diagnostic sign of GIST not only 
causes a change in criteria in the classification of GIST, but can also explain the histogenesis 
of this tumor. The equation between KIT immunoreactivity and ultrastructural appearance 
between GIST and intestinal pacemaker, the interstitial cell of cajal (ICC), shows that GIST 
originates from or differentiates from ICC derivatives.14 

We report a case entitled Metastasis Malignant GIST DOG1 positive in ascitic fluid and 
paraovary fluid. Difficulties and challenges in the diagnosis and management of these patients 
will be discussed later in the case report. 
 

CASE REPORT 
A female patient, aged 40 years, sent a delivery oncology clinic M. Djamil Padang Hospital 
with a clinical diagnosis of ovarian tumors and sectio scars once. Based on the history of the 
disease obtained information that the patient initially felt uncomfortable in the lower left 
abdomen, often bloating, pain and stomach began to enlarge, nausea was absent, vomiting 
was absent, weight loss was present, bowel movements and normal urination. Past medical 
history, no history of hypertension, diabetes, heart, lung, kidney and liver disease. Family 
history of disease There is no history of infectious disease, malignancy and heredity. 

Physical examination found that the general condition looked moderate pain, 
cooperative compositional awareness, systemic examination found within normal limits. On 
abdominal examination found no tenderness, no loose pain. Examination of the vaginal 
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toucher and rectal toucher results in palpable mass of suspected mass outside the uterus 
between the intestine and uterus. 

Supporting examinations that have been carried out are abdominal ultrasound 
examination and abdominal CT scan. Abdominal ultrasound examination (Figure 1), the 
results obtained: Uterus antefleksi measuring ± 5 X 3 X 3.5 cm, Fluid (+). Inhomogenic 
hypoechoic lesions posteriorly of the uterus, lession size 6.6 X 3.4 X 3.5 cm, suspicious ovarian 
carcinoma. After that, an abdominal CT scan is performed with the appearance of a mass 
inhomogenous density with an indefinite border on the posterior pelvic wall suspect myoma 
uteri. 
 

 
Figure 1. Abdominal ultrasound, inhomogenous hypoechoic lesions on the posterior side of the 

uterus. 
 

Hysterectomies are performed in patients and optimal debulking is indicated by ovarian 
tumors and a mass appears attached to the transverse colon. Tissue resulting from surgery 
and ascitic fluid is examined at the Anatomic Pathology (PA) laboratory. 

Macroscopically (Figure 2) paraovary tumor labeling tissue, appearing in pieces of dense 
brownish white tissue with a size 13 x 8 x 2.5 cm in brownish white cross section, dense 
springy there is a hollow part of 0.5-1.5 cm in diameter. On the mass label in the transversum 
colon, in the form of a piece of dense white fat brownish intestinal tissue with a size of 4x3x2 
cm, visible cross-section of the mass on the outer wall of the intestine, 3 cm in diameter. 
While the ascitic fluid received ± 8cc volume is reddish yellow, runny. 
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A 

 

B 

 

Figure 2. Macroscopic. A. Label the paraovary tumor. B. The mass label in the transverse colum. 
 

Microscopic features of paraovary label tumors appear to be pieces of tissue composed 
of proliferation of cells with rounded-oval nuclei partly hyperchromatic, partly vesicular, 
coarse chromatin, real nucleus children, atypical mitosis can be found. These cells are 
arranged diffusely, including the appearance of hyperemic blood vessels. The diagnosis of 
anatomic pathology is mesenchymal stromal tumor suggestive malignant GIST. In white 
masses in uterine and ovarian label tissue, microscopic pieces of tubal tissue are seen, in other 
parts nodules contain proliferation of cells as in paraovary tumors. Microscopic masses in the 
transverse colon appear pieces of colon tissue with mucosal surfaces coated by goblet-celled 
columnar epithelium growing to form regular kripti. The lamina propia is called lymphocytes 
and plasma cells. Underneath the submucosal layer, tumor nodules consist of the 
proliferation of spindle cells with a round-oval nucleus, coarse chromatin, a partially real 
nucleus. These cells are composed of solid separated by connective tissue septa including 
capillaries. The diagnosis of anatomic pathology is mesenchymal stromal tumor suggestive of 
malignant GIST (Figure 3). Recommendations for  CD117 (c-kit) and DOG1 examinations. 
Microscopic of ascitic fluid that is grouping of cells with increased N / C ratio, round-oval 
nucleus, hyperchromatic. The impression of anatomic pathology is metastasis of a malignancy 
(Figure 4). After that the CD117 (c-kit) and DOG1 tests were performed with negative results 
for CD117 and positive for DOG1, the conclusion being GIST. (Figure 5) 
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C 

 

D 

 
Figure 3. Microscopic. A. Paraovary tumors (HE 40x10). B. Visible pieces of tubal tissue, and tumor 
nodules such as in paraovarian tumors (HE 4x10) C. Mass in the transverse colon, visible pieces of 

colon tissue, beneath the submucosal layer appear tumor nodules in a solid arrangement separated 
by septa connective tissue (HE 4x10). D. (HE 40x10). 

 
A 

 

B 

 
Figure 4. Ascites fluid cytology. A. Cell clusters appear with an increased N / C ratio, round-oval 

nucleus, hyperchromatic (20x10) .B. (40x10). 
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D 

 
Figure 5. A. Negative C-kit immunohistochemical staining in cytoplasm (100x). B. (200x) .C. 

Immunohistochemical staining of positive Dog1 on cell membranes and cytoplasm (100x) .D. (200x). 
 
DISCUSSION 
A case of a Malignant GIST Metastases was reported in ascitic fluid and paraovary fluid in a 
40-year-old female patient. This case occurred at a younger age. Based on the literature the 
most common age at diagnosis is 50-60 years. There is no gender predilection in these tumors 
in general and is very rare in children.3,4 

Patients present with complaints of discomfort in the lower left abdomen, often 
bloating, pain and stomach begin to enlarge since about 4 months before coming to the 
hospital. This is in accordance with the findings of the patient's surgery in which a mass was 
found in the paraovary and around the transverse colon and ascites fluid was found. GIST can 
be found primarily along the gastrointestinal tract with a variety of symptoms that vary 
depending on the origin of the tumor such as abdominal pain, gastrointestinal bleeding to 
acute abdomen such as in cases of perforation and obstruction.6 

Abdominal ultrasound was performed before the patient was operated with the result: 
an anteflected uterus measuring +/- 5 X 3 X 3.5 cm. Fluid (+). Inhomogenic hypoechoic lesions 
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posteriorly of the uterus, lesion size 6.6 X 3.4 X 3.5 cm, Suspected ovarian carcinoma 
impression. There is a difference between the estimated origin of the tumor on ultrasound 
and the surgical findings. Abdominal ultrasound examination is an initial imaging test that can 
be done in the investigation of patients with abdominal pain or mass associated with this 
GIST, but often tumors are found to be so large that it is sometimes difficult to identify the 
organ from which this tumor originates.4,7 

This patient had also undergone a previous CT scan with the results showing a picture 
of a mass with inhomogenous density with no firm boundary in the posterior pelvic wall 
suspect myoma uteri. In this case the CT scan is also less precise in determining the actual 
location of the tumor. Preoperative radiological examinations such as CT (Computerized 
Tomography) scans can determine the configuration, expansion and relationship of tumors 
with adjacent organs. CT scans are usually also able to provide an assessment of the 
metastases from these tumors.4,7 This can happen because the size of the tumor is large 
enough and the density is inhomogenous causing the boundaries between organs become 
unclear so determining the actual origin of the tumor location becomes incorrect. 

Intraoperative in this patient was found mass in the transverse colon so that obgyn joint 
and digestive surgery were performed. After histopathological examination, histopathological 
diagnosis of mesenchymal stromal tumor suggestive of malignant GIST was obtained, both 
for tumors in the ovaries and those found in the transverse colon. To confirm this 
histopathological diagnosis, CD11 (c-kit) and DOG1 tests were performed with negative 
results for CD117 and positive for DOG1, the conclusion being GIST. This is interesting because 
cases of GIST with negative c-Kit are still very rare but on the other hand a definite diagnosis 
of GIST must be made because it is related to the target therapy of the GIST. 

DOG-1 has been shown to be positive in 89% of GIST without CD117 or PDGFRA 
mutations.3 In addition, DOG-1 is claimed to be more sensitive and specific than CD117 in 
many studies, with some conflicting results in the literature.15 About one-third to half of 
CD117 GIST-negative reported positive for DOG-1. Although the diagnostic utility of DOG-1 
for accurate diagnosis of GIST is being studied extensively, its prognostic role is still little 
evaluated in the literature. Some recent studies suggest that DOG1 expression influences 
prognosis with some conflicting results.15 

Cytological examination was also carried out on the ascitic fluid of this patient with an 
anatomic pathology diagnosis of a metastatic malignancy. Ascites is an accumulation of 
pathological fluid in the abdominal cavity. The most common cancers associated with ascites 
are ovarian adenocarcinomas, mammaes, colon, stomach and pancreas. There are many 
potential causes of ascites in cancer patients, including peritoneal carcinomatosis, lymphatic 
system obstruction by malignancy, portal venous thrombosis, increased portal venous 
pressure, congestive heart failure, costrictive pericarditis, nephrotic syndrome and peritoneal 
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infection.18 The possibility of ascitic fluid in these patients is a peritoneal carcinomatosis. 
However cytological examination cannot distinguish GIST from other intra-abdominal tumors. 
Ascites cytology examination usually can be indicated for prognosis and therapy.18 

A small portion (less than 5%) of GIST cases can occur primarily outside the 
gastrointestinal tract (without evidence of GIST along the gastrointestinal tract) such as, 
mesentery, omentum, peritoneum, retroperitoneum, uterus, ovaries and bladder known as 
Extra gastrointestinal tumors (eg, gastrointestinal tumors) EGIST).5 But however the GIST that 
grows in the mesentery, omentum and peritoneum is more often a metastasis.4 

In this patient macroscopic tumors in the paraovary form pieces of solid brownish white 
tissue with a size of 13 x 8 x 2.5 cm while tumors in the transverse colon form a piece of 
brownish white intestinal tissue with a solid, springy size of 4x3x2 cm. In this case there is 
little anomaly where the size of the tumor metastases exceeds the size of the primary tumor. 
This can happen because even a very small GIST can recur or metastasize after years of 
surgery.17 And based on the literature it is stated that the majority of malignant GIST 
originates from the colon and the incidence of GIST originating from the colon of all GIST is 
quite rare (1%).4 

The prognosis and possibility of recurrence of this patient is quite poor where the tumor 
size is large enough and at the time of diagnosis a metastasis to the peritoneal cavity (ascites) 
and paraovary has been established. Potential curative surgery for primary GIST that has not 
metastasized, but the possibility of recurrence depends on the characteristics of the tumor. 
Tumors that are initially inoperable can be treated early with imatinib to increase resectability 
(called neoadjuvant therapy). Therapy with imatinib can also be considered after removal of 
the primary GIST with a higher risk of recurrence. Patients with GIST metastases should be 
given drug therapy even after the tumor has been removed. Patients who are resistant to 
imatinib can be given sunitinib as a second-line drug. Regorafenib has been approved by the 
FDA as a third-tier drug in patients who do not respond to imatinib or sunitinib.16 
 

CONCLUSION 
A 40-year-old female patient with a malignant GIST in the transverse colon has 

metastasized in the ovaries and peritoneal (ascites) has been reported. Gastrointestinal 
stromal tumor (GIST) is the most mesenchymal neoplasm found in the digestive tract 
originating from the Interstitial Cell of Cajal (ICC). Anatomic pathology examination of GIST 
has their respective roles. Cytological examination cannot distinguish GIST from other 
gastrointestinal tumors, but can be used to see the potential for malignancy which is useful 
in screening (initial examination), follow-up, prognosis and therapy. 

Histopathological examination itself has an important enough role to determine the 
type of tumor and malignancy. Immunohistochemical examination is very important to 
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confirm the definitive diagnosis of GIST because it is related to target therapy. Many 
immunohistochemical tests that can be done are related to GIST, but if the tumor is negative 
for KIT, the exact diagnosis is often challenging. It has been reported that DOG-1 allows the 
diagnosis of KIT-negative nuclei, so that this molecule can be an alternative to GIST with 
CD117 negative. In the future it may be necessary to conduct a broader study whether DOG1 
can be one of the prognostic factors in GIST in both early and advance stage cases. 
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