
Int J Clin Exp Pathol 2015;8(8):9655-9661
www.ijcep.com /ISSN:1936-2625/IJCEP0011919

Case Report 
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Abstract: Selective tyrosine kinase inhibitor (TKI) targeting KIT and PDGFRA is the frontline therapy for metastatic 
and unresectable GIST patients. Some initially responsive patients experience tumor progress because of second-
ary drug resistance, and some cases can develop heterogeneous differentiation. Here we report a rare case of 
recurrent retroperitoneal extra-GIST with rhabdomyosarcomatous and chondrosarcomatous differentiation with TKI 
therapy after surgical tumorectomy. Histology, immunohistochemistry, and mutational analysis were performed on 
primary and recurrent samples. The current case represents the first report of a recurrent retroperitoneal extra-GIST 
harboring mixed morphologic phenotypes of rhabdomyosarcoma and chondrosarsoma after TKI treatment. The 
dual differentiation can represent diagnostic pitfall.
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Introduction

Gastrointestinal stromal tumor (GIST) is the 
most common mesenchymal tumor of the gas-
trointestinal (GI) tract [1]. Extragastrointestinal 
stromal tumors (extra-GISTs), arising from out-
side the GI tract but histologically and immuno-
histochemically resemble their GI counterparts, 
were also reported in recent years [2]. Most of 
GIST and extra-GIST have KIT or platelet-
derived growth factor receptor-alpha (PDGFRA) 
mutations [3, 4]. In clinical practice, the avail-
ability of imatinib mesylate, a selective recep-
tor tyrosine kinase inhibitor (TKI) that targets 
the KIT and PDGFRA, has revolutionized GIST 
treatment and is now the first-line standard 
treatment for patients with surgically unresect-
able or metastatic disease [5, 6]. After an initial 
benefit from TKI, the vast majority of patients 
eventually develop disease progression or sec-
ondary resistance mainly because of acquired 
mutations in KIT or PDGFRA [7]. Most of resis-
tant cases retain typical morphology of GIST, 
but some cases can develop heterogeneous 
differentiation [8, 9].

Here, we present a highly rare case of extra-
GIST with rhabdomyosarcomatous and chon-
drosarcomatous differentiation after TKI treat-
ment. To our knowledge, this is the first report 
of dual heterologous differentiations develop-
ing in retroperitoneal extra-GIST after TKI treat-
ment. The study was approved by the Ethics 
Committee of Tongji Hospital, Tongji Medical 
College, Huazhong University of Science and 
Technology, Wuhan, China. Written informed 
consent was obtained from the patient.

Case report

A 57-year-old man with no history of relevant 
disease was diagnosed with abdominal multi-
nodular mass on clinical evaluation for abdomi-
nal discomfort. Ultrasonography and computed 
tomography scan confirmed the presence of 
retroperitoneal multi-nodules with 12 cm in its 
greatest dimension. The results of upper GI 
endoscopy and coloscopy revealed no patho-
logical findings. The pathology diagnosis was 
malignant retroperitoneal extra-GIST. Sub- 
sequently routine treatment with the tyrosine 
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kinase inhibitor (TKI) imatinib mesylate after 
surgical tumorectomy was performed. Fifteen 
months later, the patient was diagnosed with 
multifocal retoperitoneal recurrence. At the 
time of recurrence, the primary and recurrent 
tumors were further characterized for genetic 
and molecular abnormalities, and the recurrent 
one finally was diagnosed as recurrent retro-
peritoneal extra-GIST with heterogeneous rhab-
domyosarcomatous and chondrosarcomatous 
differentiations. The patient showed continued 
tumor progression and died of infection and 
multisysterm organ failure 42 months after ini-
tial diagnosis.

Materials and methods

Specimens from primary and recurrent tumors 
were fixed in 10% formalin, embedded in paraf-
fin, sectioned, and stained with hemaoxylin and 
eosin (H&E) by use of routine procedures. 

Immunostaining was performed by an enhance-
ment method based on repetitive microwave 

heating of slides that were placed into 0.01 M 
citrate buffer at pH 6.0. Binding of primary anti-
bodies was visualized with an Envision two-
step method. A panel of antibodies was used, 
either monoclonal or prediluted. They were spe-
cific for CD117 (1:40; Dako), CD34 (1:20; Dako), 
DOG1 (1:50; Novocastra), S100 (1:1000; Dako), 
a-smooth muscle actin (1:100; Dako), desmin 
(1:100; Dako), Myogenin (1:100; Dako), MDM2 
(1:100; Dako), Ki67 (prediluted; Dako. Diamin- 
obenzidine was used as chromogen. Nuclei 
were stained with Mayer’s hematoxylin. Appro- 
priate positive controls were included.

Mutational analysis was performed on primary 
and recurrent samples in the areas showing 
classic GIST morphology and areas with chon-
drosarcomatous and rhabdomyosarcomatous 
differentiation. Selected paraffin-embedded 
tissue was deparaffinized by serial extraction 
with xylene and ethanol and allowed to air dry. 
DNA was extracted using the Qiagen minikit 
(Qiagen, Valencia, CA) in accordance with the 

Figure 1. Primary tumor specimen of retroperitoneal extra-GIST shows spindle-shaped cells of a high dense cellular-
ity, hyperchromasia, and nuclear atypia, and a high mitotic activity (A. ×100; B. ×400).
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manufacturer’s recommendations. Mutational 
analysis were performed on the extracted 
genomic DNA using a combination of poly-
merase chain reaction amplification, denatur-
ing high-performance liquid chromatography 
screening, and automated sequencing. All sam-
ples were evaluated for mutations in KIT exons 
9, 11, 13, 14, 17, and 18 and PDGFRA exons 
12, 14 and 18.

Results

Pathology examination

Grossly, pretreatment tumor specimens show- 
ed multi-nodular masses with a range from 4 
cm to 12 cm in their dimensions. The cut sur-
face was grey-yellow with necrosis, hemor-
rhage. The recurrent tumor specimens showed 
similar appearances macroscopically but more 
nodules and bigger in their dimensions (18 cm 
in the greatest dimension) diffused in retroperi-
toneal area.  

Microscopically, the primary tumor was com-
posed of spindle-shaped cells of a high dense 
cellularity, hyperchromasia, and nuclear atypia, 
and a mitotic activity of 5⁄50 HPF with focally 
hemorrhage and necrosis (Figure 1A, 1B). 

In the recurrence, morphologic features in most 
area of the tumor were similar to the primary 
one with dense spindle cells (Figure 3A). 
Focally, chondroid matrix with variable cellular-
ity, and chondrocytes containing nuclei with 
open chromatin patterns, nucleoli, and mitoses 
within the matrix form clusters which resem-
bling well-differentiated chondrosarcoma could 
be observed (Figure 3B, 3D); as well as large, 
polygonal tumor cells with vesicular nuclei, 
prominent nucleoli, and brightly eosinophilic 
cytoplasm resembling pleomorphic rhabdo-
myosarcoma (Figure 3B, 3C). Tumor areas 
showing rhabdomyosarcomatous and chondro-
sarcomatous differentiations were present 
next to areas with classic extra-GIST mor- 
phology.

Figure 2. Primary tumor of retroperitoneal extra-GIST was confirmed by immunopositivity for CD117and DOG1 with 
high Ki-67 labeling index, but immunonegativity for CD34.



Recurrent extra-GIST with two differentiations

9658 Int J Clin Exp Pathol 2015;8(8):9655-9661

Immunohistochemistry

The primary tumor tissue showed strong posi-
tivity with CD117 (Figure 2A) and discovered on 
GIST-1 (DOG1) (Figure 2B), whereas immunore-
activity with CD34 (Figure 2C), smooth muscle 
actin (SMA) and desmin was negative. In the 
recurrent specimens, the area showing classic 
GIST morphology expressed CD117 (Figure 4A) 
and DOG1 as well. The rhabdomyosarcomatous 
component present demonstrated consistently 
strong positivity for desmin (Figure 4B) and 
myogenin (Figure 4C). S-100 (Figure 4D) 
expression was observed in the chondrosarco-
matous component. In both pretreatment and 
posttreatment specimens, MDM2, AE1/AE3, 
epithelial membrane antigen (EMA) and 
CK8/18 were negative, and Ki67 label index 
was relatively high (Figure 2D).

Mutation analysis

In both primary and recurrent specimens from 
classic exta-GIST area, a KIT exon 11 point 

mutation W557R was observed. All selected 
specimens with rhabdomyosarcomatous and 
chondrosarsomatous differentiation from re- 
current tumor retained the primary KIT muta-
tion demonstrated in samples with classic 
extra-GIST morphology, but did not show sec-
ondary KIT/PDGFRA resistance mutations.

Discussion

Gastrointestinal stromal tumor (GIST) is cur-
rently considered a distinct clinicopathologic 
and molecular entity since Hirota et al reported 
that the tumor can harbor activating mutations 
in the KIT receptor tyrosine kinase (RTK) gene 
and commonly express KIT protein (CD117) by 
immunohistochemistry [3]. Discovered on GIST-
1 (DOG1) subsequently were confirmed as spe-
cial markers of GIST [10]. Extra-GIST, although 
uncommon reported, shared the same histo-
pathologic and molecular features with GIST [2, 
11]. In clinical practice, therapeutic inhibition of 
KIT/PDGFRA kinase activity by imatinib mesyl-
ate has emerged as the effective treatment 

Figure 3. Recurrent tumor showing classic morphology of extra-GIST (A. ×100) and heterogeneous rhabdomyosar-
comatous and chondrosarcomatous differentiation (B. ×100; C, D. ×200).
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option in patients with primary unresectable 
and metastatic GIST. However, most patients 
subsequently experience disease progress 
because of the acquired resistance [12, 13]. 
Unusual morphological and immunohistochem-
ical features are found in GISTs after TKI treat-
ment, and heterogeneous differentiation in- 
cluding epithelioid sarcoma, rhabdomyosarco-
ma and smooth muscle tumor and so on were 
reported [8, 9, 14] (Table 1). As we known by 
checking previous references, all the reported 
cases with heterogeneous differentiation after 
TKI treatment had single transdifferentiation 
pattern, and there was no dual differentiation 
report before. The current case represents the 
first report of a recurrent retroperitoneal extra-
GIST harboring mixed morphologic phenotypes 
of rhabdomyosarcoma and chondrosarsoma 
after TKI treatment.

Although the specific mechanism for the phe-
notypic changes of GIST with TKI treatment has 
not been identified, some investigators believed 

that KIT alterations may lead to the phenotypic 
expression of more highly differentiated mes-
enchymal elements [15]. However, there are 
conflicting results from others that there were 
morphologic changes without secondary KIT 
mutation after TKI treatment [7]. It is also pos-
sible that differential activation of downstream 
effectors of the KIT pathway may influence cel-
lular differentiation to express more mature 
mesenchymal elements. Alternatively, a sec-
ondary KIT/PDGFRA-independent mutation 
may be responsible for the observed pheno-
typic changes.

Differential diagnostic difficulties are more 
often encountered with Dedifferentiated lipo-
sarcoma and malignant mesenchymoma in 
present case.

Dedifferentiated liposarcoma (DLPS) is one of 
the most frequent malignant soft tissue tumors 
of the retroperitoneum. In some cases, the dif-
ferentiated component is a heterologous sar-

Figure 4. Recurrent tumor with dual transdifferentiation was confirmed by immunopositivity for CD117 in classic 
GIST area, desmin, myogenin in rhabdomyosarcomatous area and S-100 in chondrosarcomatous area.
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coma subtype including leiomyosarcoma, rhab-
domyosarcoma, and osteosarcoma. DLPS is 
the first exclusion that should be considered in 
retroperitoneum before other decision will be 
made. MDM2 is a sensitive and specific marker 
of DLPS by immunohistochemistry and corre-
lates with gene amplification. We confirmed 
that there was no positive staining for MDM2 
immunohistochemically or gene amplification, 
but positive for CD117 and DOG1 in primary 
and current case. Leiomyosarcoma, and other 
rare subtypes including fibrosarcoma and 
malignant peripheral nerve sheath tumors can 
also be ruled out based on morphologic and 
immunohistochemical features.

Another extremely rare sarcoma, so-called 
malignant mesenchymoma should also be 
excluded for the diagnosis. The tumor is defined 
as a malignant soft tissue tumor that consists 
of two or more distinctly different mesenchy-
mal components, including osteosarcoma, 
chondrosarcoma, leiomyosarcoma, and rhab-
domyosarcoma, in addition to fibrosarcoma-
tous elements. Malignant mesenchymoma can 
occur at multiple locations including the retro-
peritoneum, soft tissue of the lower extremi-
ties, heart and so on. We could exclude the 
malignant mesenchymoma from current case 
because of immunopositivity for DOG1 and 
CD117 combined with the history of extra- 
GIST. 

In summary, we present here a very rare case 
of recurrent exra-GIST with unique dual mor-
phologic features of chondrosarcoma and rhab-
domyosarcoma differentiation after TKI treat-
ment. This finding can represent a diagnostic 
pitfall. Awareness of this unusual phenotypic 
change could prevent diagnostic confusion and 

false interpretation as other sarcomas by the 
pathologists. Further exploration of the alterna-
tive pathways involved in the case would shed 
some light on their pathogenetic mechanisms, 
with the potential of targeting these alternative 
resistance mechanisms.
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