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Prognostic Value of Rate of Cells exceeding 4c DNA content in Oral Squamous
— Cell Carcinoma with Special Reference to Mode of Cancer Invasion—
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(Chief : Prof. G. KOHAMA)

ABSTRACT This study was performed to elucidate the clinical significance of the nuclear DNA
content of cancer cells in each mode of cancer invasion of oral squamous cell carcinoma. Cyto-
photometric DNA content was analyzed in tissue sections from biopsied specimens of 107 patients with
squamous cell carcinoma. Contents of cells from the edge portion were analyzed in terms of rate of
occurrence of cells with content exceeding 4¢ (Exceeding rate of 4c: 4cER). The cells having DNA
content exceeding 4c are regarded as polyploid and/or aneuploid cells.

According to our analysis, the relationships of 4cER with clinical findings, histopathological
findings, and prognosis were as follows:

1. Clinically advanced cancers, such as T4 and/or stage IV, or cancers with endophytic growth
type tend to have high 4cER compared to cancers of small size and early stage (p<0.01).

2. Cancers with histologically high malignancy, such as poorly differentiated, high degree of
cellular atypism (C. A.T. III), marked mitosis, and diffuse invasion tend to have high 4cER (p<0.01).
3. 4cER correlated with tumor size based on each mode of cancer invasion, except mode 4C.

4. Patients with 4cER less than 109 had better prognoses than those with over than 10% (92.5%
vs. 57.3%, p<0.01).

5. Patients of mode-1, 2, who showed low 4cER and low malignancy, had an excellent 5-year
cumulative survival rate (1009 in mode-1, 2 respectively). Among patients of mode-3, the 5-year
cumulative survival rate of patients with 4cER less then 109 was significantly higher than those with
over than 109 (90.0% vs.51.0% p<0.01). Furthermore, among patients of mode-4C, 4D, there was a
trend toward enhanced 5-year cumulative survival rate in patients with 4cER less then 10%.

These results suggest that analysis of nuclear DNA content in combination with the mode of cancer
invasion allows a more accurate prediction of prognosis and shows excellent promise for clinical
evaluation and management of oral squamous cell carcinoma.

(Received February 14, 1995 and accepted March 20, 1995)
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Table 1 Clinical features of 107 patients with oral
squamous cell carcinoma.

Clinical findings No. of patients

Sex Male 79
Female 28

Age -29 3
30-39 8

40-49 19

50-59 28

60-69 31

70-79 15

80~ 3

Site tongue 80
floor of the mouth 12

lower gum 7

buccal mucosa 6

upper gum 2

T-category T1 26
T2 49

T3 12

T4 20

Clinical stage I 25
II 38

I 19

v 25

Growth pattern exophytic 44

endophytic 63
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Fig. 1 Histogram of relative DNA content of a case
with squamous cell carcinoma of the tongue,
Stage I, poorly differentiated type.
The rate of cells exceeding 4c DNA content
(Exceeding rate of 4c; 4cER) is calculated as
follows.
o,y Number of cells exceeding 4c DNA content
4cER(%) = Total number of cells
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Table 2 Relationship between clinical findings and vate of cells exceeding 4c DNA content

(Exceeding vate of 4c; 4cER).

4cER (%)
Clinical findings No. of patients
mean Standard deviation (S.D.)

T-category T1 26 5.9 9.1
T2 49 13.0 11.8

T3 12 10.0 750"
T4 20 18.9 11.7
Clinical stage I 25 6.1 9.2
I1 38 12.1 10.0

I 19 10.8 0.8
v 25 18.9 12.9

Growth pattern exophytic 44 6.7 6.5]**
endophytic 63 15.8 12.7

The average of 4cER is closely related to the each clinical finding (**: p<0.01).
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Table 8 Relationship between histopathological findings and 4cER.

Total of cases Stage I, II Stage III, IV
Histopathological
f?ndingsg No. of patients AER (%) No. of patients M No. of patients m
mean+S. D. meantS. D. ' mean+S. D.
Differentiatin well 4] 10.4+10.2+ 20 7.9% 9.6+ 21 12.8410.4
moderately 48 10.6+10.7 32 8.5+ 8.8 |+ 16 14.7%£13.3 |*
poorly 18 19.9£13.4- 11 16.7+12.4- 7 24.8+14.3-
Degree of I 13 9.1+ 8.8+ 9 10.4% 9.8 4 6.1+ 5.9+
cellular atypism 11 64 9.8+10.3 37 7.8+ 9.9 |+ 27 12.6£10.3 [+
I 30 18.1+12.9~ 17 13.61+10.1- 13 24.1+14.1-
Mitosis slight 27 8.3+ 9.8+ 18 5.8+ 8.9+ 9 13.1+10.1
moderate 47 9.5+ 9.5 27 7.6 7.6 |+ 20 12.0+11.4 |*
marked 33 18.9£12.5~ 18 16.8411.3- 15 21.3+13.8-
Mode of M-1 12 4.8% 4.4+ 11 4.6+ 4.6+ 1 6.0
cancer 1nvasion M-2 24 6.1+ 5.3 15 5.7t 5.8 9 6.7+ 4.8
M-3 41 13.7111.6 |* 22 11.9£11.2 |** 19 15.8+12.0 |
M-4C 18 15.3x12.7 7 13.2+16.2 11 16.7£10.5
M-4D 12 20.8+14.1- 8 15.24 7.9 4 32.0£18.2-
The average of 4cER is closely related to the each histopathological finding (*: p<0.05; **: p<0.01).
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score and mode of cancer invasion.
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Fig. 3 Relationship between tumor size and 4cER in patients with M-1, 2 (A), M-3 (B), M-4C (C)

and M-4D (D)
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Fig. 4-(A) Relation of survival rates to 4cER in 104
patients.
The survival rate of patients with 4cER<10%
was significantly better than those with 4cER>
10% (p<0.01, Longrank Test).
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Fig. 4-(B), (C) Relation of survival rates to 4cER in

patients with stage I, II (B) and stage III, IV
©).
The survival rate of patients with 4cER<10%
was significantly better than those with 4cER>
10% in stage I, II (B) (p<0.05), and in stage
III, IV (C) (p<0.01, Logrank Test).
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Fig. 5 Relation of survival rates to mode of cancer
invasion.
The patients with M-1, 2 had good prognoses,
but those with M-4C and 4D had poor
prognoses. Patients with M~4C and M-4D are
similar survival curves.
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Fig. 6-(A), (B) Relation of survival rates to 4cER in
patients with M-3 (A) and M-4C, 4D (B).
The survival rate of patients with 4cER<10%
was better than those with 4cER>109 in M-
3(A). While there were no statistical
differences between survival rates, survival
rate of patients with 4cER<1096 was better
than those with 4cER>109% in M-4C, 4D (B)
(Logrank test).
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