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Background. Gastrointestinal stromal tumor (GIST), originated from
c-kit mutation, is a rare tumor in colorectal region. This study was to de-
scribe the clinicopathologic features and outcome of patients with co-
lorectal GIST.

Methods. We prospectively recorded the clinical data of colorectal tumors
receiving operations in Taipei-Veterans General Hospital since 1997. The
patients with the diagnosis of GIST were reviewed for the clinical courses
and pathological results. The diagnosis of GIST was confirmed by posi-
tive staining of CD117 in immunohistochemistry.

Results. From Dec. 1997 to Oct. 2008, 19 of the 4205 patients (0.44%)
were diagnosed to have GIST. The mean age was 61.3 + 16.2 year-old
(range: 23-81 year-old). Fourteen (74%) were male. Fourteen (74%) tu-
mors located at rectum. The mean diameter of tumor was 4.0 = 3.3 cm.
The largest size of the tumor was 13 x 7 x 6 cm. Eleven tumors showed
high grade mitosis. Fifteen patients received radical resection. Nine pa-
tients received imatinib treatment for high grade mitosis, large tumor size
(> 5 cm in diameter) and intraabdominal seeding. The average follow-up
period was 40.2 + 29.8 months (range: 3-111 months). Eleven patients had

high mitosis (= 5/50 HPF), 7 of them had recurrent disease in 56 months
(median = 29.9 £+ 21.7 months). For patients with low mitosis tumor, sur-
vival rate was 87.5%, better than those with high mitosis (54.6%). High
risk patients had higher risk of tumor recurrence (66.7%).

Conclusion. Patients with GIST who had large tumor size (tumor size > 5

cm, recurrent rate 100%) or high mitosis (mitosis = 5/50 HPF, recurrent
rate 63.5%) in pathological analysis had higher incidence of tumor recur-
rence, even after radical surgical resection.
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astrointestinal Stromal Tumors (GISTs) are the
most common mesenchymal neoplasm of the
digestive tract. About 1%~3% of all GI cancers is
GIST. It arises from interstitial cells of Cajal, a muscle

like nerve cells that coordinate the autonomic move-
ments of the GI tract.'” CD117 (c-kit) mutation can be
detected in around 90% of GIST. Besides CD117,
CD34 mutation (60-70%) and platelet-derived growth
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factor receptor, alpha polypeptide mutation (PDGFRA,
5-10%) also present in the GIST.** KIT protein
(CD117) is a transmembrane type-III tyrosine-kinase
receptor.' It also present in mast cells, hematopoietic
stem cells, melanocytes, germ cells, mammary ductal
epithelia, angiosarcomas, melanomas, and seminomas,
etc.*® There are three categories of morphology of
GIST: Epithelioid type (20-30%); spindle cell type
(70-80%); and mixed type (10%) (Fig. 1)."” GISTs are
often discovered incidentally by computed tomogra-
phy (CT) or endoscopy. CT and Positron Emission To-
mography (PET) are both useful for pre-op staging.
CT shows greater anatomic details than PET whereas
PET can reveal small metastases. The Canadian Advi-
sory Committee on Gastrointestinal Stromal Tumors
recommended GIST patients should follow CT every
3-6 months for a minimum of 5 years even receiving
complete tumor resection.”

For localized disease, complete gross resection is

the gold standard of treatment. Resection should
avoid tumor rupture because high risk of intra-ab-
dominal dissemination would occur after tumor rup-
ture. For advanced disease, it responds poorly to con-
ventional cytotoxic chemotherapy and radiation ther-
apy. For such unresectable or metastatic GIST, ima-
tinib (gleevec, glivac), a tyrosine kinase inhibitor is
the treatment of the choice.®® According to the
Fletcher’s criteria®, GIST with large tumor size (> 5
cm) and/or higher mitosis (= 5/50 HPF) will have
higher metastatic potential.

Our study was to describe the clinicopatholgic
features and outcomes of patients with colorectal
GIST in Taipei-Veteran General Hospital.

Patients and Methods
We prospectively recorded the clinical data of

Fig. 2. (a) GIST found by colonoscopy; (b) CT scan of sigmoid colonic GIST.
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colorectal tumors receiving operations in Taipei-
Veterans General Hospital from Dec. 1997 to Oct.
2008. 19 of the 4205 patients with colorectal tumors
(0.44%) were diagnosed to have GIST. The patients
with the diagnosis of GIST were reviewed for the
clinical courses and pathological results. Most pa-
tients received radical treatment. Only patients with
low rectal tumor (£ 5 cm from anal verge) and small
tumor size (< 3 c¢cm) received local treatment for pre-
serving the anus while curative resection was done.
The tumor recurrence was defined as recurrent tumor
or distant metastasis found by follow-up image or
colonoscopy. The patients were followed-up after
curative resection with CT and colonoscopy.

According to the Fletcher criteria®, GIST can be
divided into very low risk (tumor size <2 cm and mi-
totic counts < 5/50 HPF), low risk (tumor size 2-5 cm
and mitotic counts < 5/50 HPF), intermediate risk
(tumor size < 5 cm and mitotic counts 6-10/50 HPF
or tumor size 5-10 cm and mitotic counts < 5/50
HPF), and high risk (tumor size > 5 cm and mitotic
counts > 5/50 HPF or tumor size > 10 cm with any
mitotic rate or mitotic counts > 10 /50 HPF with any
tumor size). The followed up interval of the GIST
was different to the principle of colorectal adeno-
carcinoma. The follow up interval and period were
different according to the GIST risk. Low risk GISTs
had a follow-up CT at 12 months. Intermediate risk
GISTs had a follow-up CT at 9 months, then annual
scan thereafter for 4 years. High risk GISTs had a CT
every 6 months for 3 years, followed by annual CT
for a further 2 years. Follow-up colonoscopy was
done annually after curative resection. The diagnosis
of GIST was confirmed by positive staining of
CD117 in immunohistochemistry. Tumor mitosis
was separated to high (= 5/50 HPF) and low mitosis
(<5/50 HPF).

Statistical analysis

Descriptive statistics were summarized as means,
standard deviations, and as frequencies and ranges for
the survival difference using the SPSS 16.0 statistical
software. When inference testing was completed, re-
sults with a p value less than or equal to 0.05 were
considered statistically significant.

Results

Totally 19 patients were diagnosed as GIST by
positive immunohistochemical staining of KIT pro-
tein (CD117). The demographic data were showed in
Table 1. The mean age was 61.3 = 16.2 year-old
(range: 23-81 year-old). Most patients had symotoms
of bowel habit change (n =10, 52.6%). Three patients
complained about rectal bleeding while defecation.
One patient had the symptoms of abdominal pain. The
others were accidental finding via colonoscopy. There
were 5 colonic GISTs and 14 rectal GISTs. The mean
tumor size was 4.27 = 3.19 cm. The follow-up periods
were 40.2 + 29.8 months (range: 3-111 months).
There were 15 patients receiving radical resection,
and 7 (46%) patients had recurrence in the median of
25.7 £ 18.4 months. Among these patients with ra-
dical resection, one had R1 resection and had local
recurrence in 27 months, and one had R2 resection
and had distant metastasis at the time of the surgery.
Four patients received local resection and all of them
had RO resection. Among these patients with local
treatment, only one had recurrence 56 months after
surgery (Fig. 3).

The median survival of RO resection, including
radical and local resections, was 40.5 + 30.6 months.
Only one patient had R1 resection and had received
further operation, the survival period of this patient
was 44 months. One patient had distant metastasis at
the time of operation, the survival period of this
patient was 5 months.

According to Fletcher criteria, tumor size and
mitosis are most important predictive factors of meta-
static potentials. As our results shown in Table 2, five
patients had large tumor size (> 5 cm), and all of them
had recurrent disease in 27 months (median=16 £ 9.1
months). Patients with large tumor size had poor prog-
nosis (Fig. 4). 11 patients had high tumor mitosis (=
5/50 HPF), 7 of them had recurrent disease in 56
months (median = 29.9 + 21.7 months). Survival was
better in low mitosis group (Fig. 5). In Table 2, high
risk patients had higher risk of tumor recurrence
(66.7%). In Fig. 6, low risk patients (100%) had
higher disease free survival than high risk patients
(33.3%).

Most of the patients in our series had spindle cell
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Table 1. The demographic presentation of 19 GIST patients

n % Recurrence % p
Gender Male 14 74
Female 5 26
Location Rectum 14 74 5 (36%)
Colon 5 26 3 (60%)
Tumor size =5cm 14 74 3(21.4%)
>5cm 5 26 5 (100%) 0.001
Mitosis <5/50 HPF 8 42 1 (12.5%)
> 5/50 HPF 11 58 7 (63.5%) 0.030
Treatment Radical: 15 79 7 (46%)
LAR (n=10)
AR (n=2)
L’t hemicolectomy (n = 2)
R’t hemicolectomy (n = 1)
Transanal (local) 4 21 1 (25%) 0.344
Margin RO Radical 13 86.6 5 (38.5%)
Local 4 100 1 (25%)
R1 Radical 1 6.7 1 (100%)
Local 0 0 0
R2 Radical 1 6.7 1 (100%)
Local 0 0 0
Histology Epitheloid 0 0 0
Spindle 16 84.2 7 (43.8%)
Mixed 3 15.8 1 (33.3%)
Imatinib 9 patients (high grade and/or recurrence)
1.0 —+ 1,871
Local
<5cm
08 Radical 0.8
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Fig. 3. Survival difference according to type of the sur-
gery, p =0.344.

type in morphology (n = 16, 84.2%). Only three pa-
tients had mixed cell type and no patients has epi-
theloid type. The recurrent rate was 43.8 % in spindle
cell type and 33.3% in mixed cell type. The median

Fig. 4. Survival difference according to the tumor size.

survival of the patients with spindle cell type of the
GIST was 40.5 + 31.4 months and with mixed cell
type was 19 £ 16 months.

In all of the 19 patients, three patients had local re-
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Fig. 5. Survival difference according to status of the mitosis.

currence, one had high mitosis and small tumor size,
one has low mitosis and large tumor size, and the
other one had both high mitosis and large tumor size.
Six patients had distant metastaiss, all of them had
high mitosis and four of them had large tumor size.

Imatinib was used in 9 patients with high risk and
recurrent disease. Six (66.7%) of them had distant
metastasis. Four (44.4%) patients had tumor regres-
sion after imatinib treatment. There were no patient in
our series received sunitinib.

Discussion

GIST may arise anywhere in GI tract. The most
common site was stomach (60-70%), whereas co-
lorectal GIST was rare (5%)." In the our series, 0.44%
of all colorectal tumors were diagnosed to have GIST.
The most common symptoms were bowel habit change
(n =10, 52.6%). Besides, rectal bleeding and abdomi-
nal pain were also found. The mean age of GIST pa-
tients was 61 £ 16.2 year-old which was similar to the
previous result. According to the Fletcher’s criteria, tu-
mors with low mitotic rate (< 5 mitoses per HPF) or
smaller size (< 2 cm) had a low risk of metastasis.' In a
study of 20 colonic stromal tumors, an infiltrative
growth pattern in the muscularis propria, invasion of
the mucosa, and high mitotic counts correlated sig-
nificantly both with metastases and with death from
tumor.'” Our results showed that patients without any
risk have less advanced disease and recurrence. Large
tumor size (> 5 cm) has higher risk of recurrence (100%).
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Fig. 6. Survival difference according to the risks.

Table 2. Risk stratify by tumor size and mitosis

n %  Recurrence % P
Risks(%) Low risk 7 37 0
Highrisk 12 63 8 (66.7%) 0.006

Surgery is the treatment of choice for GISTs. In
our study, 15 patients received radical surgery and 13
patients had RO resection. The median survival of
radical surgery were 35 + 24.6 months in RO resec-
tion, 44 months in R1 resection, and 5 months in R2
resection. Four patients received local resection and
all of them had RO resection. The median survival of
local resection was 63 + 43.1 months. The survival
rate was better in local excision group (Fig. 3). The
reason might be people who received radical surgery
have larger tumor size (> 3 cm in our series) and
higher mitosis (= 5/50 HPF).

Most of the patients in our series had spindle cell
type in morphology (n = 16, 84.2%). The recurrent
rate was 43.8% in spindle cell type. Only one patient
with mixed cell type had local recurrence. The median
survival of the patients with spindle cell type of the
GIST was 40.5 + 31.4 better than those with mixed
cell type (19 £ 16 months). However, the case num-
bers were too small, and the comparison of the pa-
tients’ outcome associated with morphology was not
reliable in our series.

GISTs rarely metastasize to lymph nodes, but
often dissemination to the liver and peritoneum. Che-
motherapy and radiotherapy are useless. Medical
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treatment is based on non-selective tyrosine kinase
inhibitors: imatinib and sunitinib.? Hassan I., et al.
demonstrated that patients with high-risk colorectal
GIST have higher risk of developing metastases and
should be considered for adjuvant therapy with tyro-
sine kinase inhibitors.!" Imatinib is indicated for the
treatment of metastatic or unresectable GIST and as
adjuvant therapy in patients with high-risk GIST."!! It
reliably achieves disease control in 70-85% of pa-
tients with advanced gastrointestinal stromal tumors.
In a double-blind, placebo-controlled trial, 8% pa-
tients in the imatinib group and 20% patients in the
placebo group had tumor recurrence or had died after
complete gross resection of primary GISTs at a me-
dian follow-up of 19.7 months. The author concluded
that imatinib significantly improved recurrence-free
survival compared with placebo (98% vs. 83% at 1
year, p < 0.0001).!? Sunitinib is second-line therapy,
after imatinib failure.? In a double-blind, phase 111
trial, the median time to progression with sunitinib
was 6-3 months versus 1-5 months with placebo.! In
our study, nine (47%) of patients use imatinib due to
metastasis or recurrence disease. All of them were
high-risk patients and 44.4% of them had tumor re-
gression after imatinib treatment. The response rate of
imatinib in our series was lower than the other litera-
ture. The reasons might due to the case numbers were
too small or most patients who received imatinib in
our series had distant metastasis.

Conclusion

Most colorectal GIST are located in the rectum.
Patients with large tumor size (tumor size > 5 cm, re-
current rate 100%) or high mitosis (mitosis = 5/50
HPF, recurrent rate 63.5%) will have higher recurrent
rate and mortality rate. Aggressive treatment or fol-
low-up should be applied in high-risk patients.

References

1. Rubin BP, Heinrich MC, Corless CL. Gastrointestinal stromal

10.

11.

12.

tumour. Lancet 2007;369:1731-41.

Alberto SF, Sanchez P, Oliveira M, Cuesta L, Gomes F,
Figueiredo A, Pinheiro N, Ramos de Deus J. Gastrointestinal
stromal tumors — a retrospective study of 43 cases. Rev Esp
Enferm Dig (Madrid) 2008;100:696-700.

Kindblom LG, Remotti HE, Aldenborg F, Meis-Kindblom
JM. Gastrointestinal pacemaker cell tumor (GIPACT): gas-
trointestinal stromal tumors show phenotypic characteristics
of the interstitial cells of Cajal. Am J Pathol 1998;152:
1259-69.

Miettinen M, Lasota J. Gastrointestinal stromal tumors —
definition, clinical, histological, immunohistochemical and
molecular genetic features and differential diagnosis. Vir-
chow Arch 2001;438:1-12.

Kuhlgatz J, Sander B, Golas M, Gunawan B, Schulze T,
Schulten HJ, Wardelmann E, Fuzesi L. Differential diagnosis
of gastrointestinal leiomyoma versus gastrointestinal stromal
tumor. Int J Colorectal Dis 2006;21:84-8.

Shinomura Y, Kinoshita K, Tsutsui S, Hirota S. Pathophy-
siology, diagnosis and treatment of gastrointestinal stromal
tumors. J Gastroenterol 2005;40:775-80.

Jerzy Lasota, Jerzy Stachura, Markku Miettinen. GISTs with
PDGFRA exon 14 mutations represent subset of clinically fa-
vorable gastric tumors with epithelioid morphology. Labora-
tory Investigation 2006;86:94-100.

. Granger SR, Rollins MD, Mulvihill SJ, Glasgow RE. Lessons

learned from laparoscopic treatment of gastric and gastro-
esophageal junction stromal cell tumors. Surg Endosc 2006;
20:1299-304.

Bedard EL, Mamazza J, Schlachta CM, Poulin EC. Laparo-
scopic resection of gastrointestinal stromal tumors: not all
tumors are created equal. Surg Endosc 2006;20:500-3.
Tworek JA, Goldblum JR, Weiss SW, Greenson JK,
Appelman HD. Stromal tumors of the abdominal colon: a
clinicopathologic study of 20 cases. Am J Surg Pathol 1999;
23:937-45.

Hassan I, You YN, Dozois EJ, Shayyan R, Smyrk TC, Okuno
SH, Donohue JH. Clinical, pathologic, and immunohisto-
chemical characteristics of gastrointestinal stromal tumors of
the colon and rectum: implications for surgical management
and adjuvant therapies. Dis Colon Rectum 2006;49:609-15.
Dematteo RP, Ballman KV, Antonescu CR, Maki RG, Pisters
PW, Demetri GD, Blackstein ME, Blanke CD, von Mehren
M, Brennan MF, Patel S, McCarter MD, Polikoff JA, Tan BR,
Owzar K. Adjuvant imatinib mesylate after resection of
localised, primary gastrointestinal stromal tumour: a random-
ised, double-blind, placebo-controlled trial. Lancet 2009;
373:1097-104.



HEEE J Soc Colon Rectal Surgeon (Taiwan) 2011;22:115-121 121

O

N E NG B E R E R AR AR K
TR T « BRI Lo

BEE RIHE B ITHRE Bz EEE BiEE MEER MHEER
FIEATRNRARTE  JHED B REE

FIfY KESE HIERE
TP - SER LR
-

Fih ER (AR R SRR TSR - f 1997 EBUIARRA (DT
B KISR0 A B RS RS T AL BT - B E
HRVE R - DRGSR CD 117 SHIEIRA  FOURBE NI - TEER
HESFRAE AR AL -

RERE {1907 4E5) 2008 4R - 34T 4205 (iLfiEHEEAIBIMMHIRIFIEYIRRTAE - &
P10 i (0.44%) BT TIBIEMIER 12 19 (I ETA /I /2 61,3 + 16.2 5% (]
23-81 5%) - Heb--UUf (74%) RS - UYL (74%) MERILHAENS - BRI
EISR 40 £ 3.3 3% « BORIOMERIE 13 x 7 x 6 2453 - -1 (EMERISRR T FFE 2 -
T OB T RRIERTI  JUARERET imatinid 1A SELEE ORI
MRS A B e 5 2 - SRBAIAC/ AT 5 353 - SRBEREPTHTIBIRIECHS - SPATSEHEN T 40.2
+29.8 (HF (R - 3-11L (BA) - 75+ —ZIERIBINEEEA 2L (2 5/50 HPF) Ay -
HEAHTE 56 (AA 9 - HIBRBREEHZNEE - ISR 87.5% 0 1
HERAIES A B0 RE ) I H TR (54.6%) - 5391 - NEAT HAa b 2 LB
LR 5 (66.7%) -

Wi AIEBDZ HIERERSIEREAR 5 A% (M3 : 100%) RISk
11 5/50 HPF ({51585 : 63.5%) » ENUERZIRIRIE TGO - IhRer A BRI (L3 -

EEERANIGEBERE - EREETERRE ckit
BRI NG EE CBIGERER - BN BRI KT

&
s

PEEE BHEREE - KGEEE -



