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Flow Cytometric DNA Analysis of Gastrointestinal Stromal Tumors

Mee-Yon Cho, M.D., Soon-Won Hong, M.D., Soon-Hee Jung, M.D.
Hogeun Kim, M.D.* and Chanil Park, M.D.*

Department of Pathology, Wonju College of Medicine, Yonsei University
and Department of Pathology, College of Medicine, Yonsei University®

To evaluate the correlation between the histologic grade and DNA ploidy or proliferation
index/S phase fraction (SPF) of gastrointestinal stromal umors, we performed the DNA analysis
using the flow cytomeiry. Paraffin embedded tissue samples of 57 gastrointestinal stromal tumors
were used. The sites of the tumors were: stomach (28), small intestine (23), and large intestine
(6). DNA index, proliferative index, and SPF by the flow cytomery were compared with histo-
logic grade. The histologic grade of the gastric wmors were benign (12), borderline (10), and
malignant (6). Those of the small intestinal timors were benign (2), borderline (13), and malignant
(8). The large intestine were borderline (2), and malignant (4). In stomach, aneuploidy was found
in 25.0% of benign, 40.0% of borderline, and 100% of malignant. And there was statistically
significant correlation between the histologic grade and ploidy (p< 0.05). By contrast, small and
large intestinal tumors showed more frequent aneuploidy in benign than in malignant. The
proliferative index was correlated with the histologic grade in gastric tumors (p < 0.05), but the
SPF was not. In conclusion, the ploidy and proliferative index of gastric umors are closely
correlated to the histologic grade. However, aneuploidy in tumors of the small and large intestine
were difficult to prediet the malignancy. (Korean J Pathol 1997; 31: 608 ~616)

Key Words: Gastrointestinal stromal tumor, Flow cytometry, DNA ploidy, Histologic grade,
Prognostic factor
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Table 1. Number of GI siromal tumors according to the sites and histologic grades

Sites Stomach Small intestine Large intestine Total
Histologic (%) (%) (%) (%)
grades
Benign 12( 42.9) 2 B.6) o 0.0) 14 24.6)
Borderline 10{ 35.1) 13{ 56.5) 2( 33.3) 25( 43.8)
Malignancy 6 21.4) 8( 34.8) 4{ 66.7) 18( 31.6)
Total 28(100.0) 23(100.0) 6 100.0) ST(100.00

Table 2. Resuli of DNA ploidy patiern according to the sites

Sites Stomach Small intesteine Large intestine Total
DNA ploidy (%) (%) (%) (%)
Diploidy 15( 53.6) 13( 56.5) 3 50.0) 31(54.4)
Non-diploidy 13( 46.4) 11( 43.5) 3 50.00 27(45.6)

Aneuploidy 9 10 2 21
Multiploidy 4 1 1 ]
Total 28(100.0) 23(100.0) 6( 100.0) 57(100.0)
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Table 3. Incidence of aneuploidy in gastrointestinal stromal mwmors according to the histologic grades and sites

B

Sites Stomach Small intestine Large intestineg Total
Histologic (%) (%) (%) (%)
grades
Benign 3120 25.0) 0 2(00.0) 3H14(21.4)
Borderline 4/10( 40.0) 0/13{69.2) 1/ 2(50.0) 14/25(56.0)
Malignancy 6/ 6(100.0) 2/ B(25.0) 2/ 4(50.0) 10y 18(55.6)
Total 13/28( 46.4) 11/23{47.8) 3 6(50.0) 27/57(47.4)

Table 4. Comparison of the ploidy pattern according to the survival time

Sites Stomach Small intestine Large intestine Total
Ploidy D A A D A
Groups
Low-risk 0 3 1 0 2
High-risk* 0 3 2 0 11
Total 0 6 6 2 2 2 18

* defined as the death within 2 years after the diagnosis

Table 5. Comparison of the median proliferative index according 1o the histologic grades and sites

Sites Stomach Small intestine Large intestine
Ploidy D A D A D A
Histologic grades
Benign 6.6 3.9 5.4 - —
Borderline 4.6 14.9 10.8 12.7 7.3 9.3
Malignancy - 27.5 8.9 1.1 12.5 13.8

D: diploidy
A: aneuploidy
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Table 6. Comparison of the median 5 phase fraction(SPF) a:rcﬁrding_ to the hiswologic grades and siies

Sites Stomach Small intestine Large intestine
Ploidy D A W] A D A
Hisiologic grades
Benign 2.6 2.2 35 - - —
Borderline 30 8.1 4.7 4.2 il 34
Malignancy - 12.5 36 4.2 8.0 6.1
D diploidy

A: aneuploidy

£ & 4 1% ch(Table 6).
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Fig 1. Histogram(A)} and histologic findings of three benign gastric stromal tumor showing aneuploidy. One case shows
plexiform neurofibroma like histologic findings with infiltrative growth patterniB x40) and two cases show marked

nuclear pleomorphism(C = 200).
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The wmors are composed of spindle cells(B) or epithelicid cells(C) and show frequent mitosis and high cellularity( =
2000,
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