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Relationship between Flow Cytometric Nuclear DNA
Quantification and Clinicopathologic Parameters
in Endometrial Cancer
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Objective: The aim of this study was to investigate the relationship of the DNA ploidy, S-phase fraction to other clinicopathologic factors
including age, stage, architecture grade, nuclear grade, lymph node involvement, myometrial invasion in patients with endometrial cancer.

Methods: A prospective analysis was performed on 66 endometrial cancer cases treated at our hospital from Jan. 2000 to Nov. 2004. Of
these 66 cases, 41 cases were analyzed by flow cytometry.

Fresh tissues for analysis were obtained by dilatation and curettage or surgery as hysterectomy. All specimens for histopathologic grading
and stage were classified according to WHO criteria and FIGO stage. DNA ploidy groups were divided into two groups, diploidy and
aneuploidy. Fraction more than 6% was classified as high percentage S-phase fraction (SPF). DNA ploidy and SPF were analyzed by
flow cytometry in fresh surgical specimens from endometrial cancer.

Results: Of the 41 cases, 5cases were aneuploidy, and 16 cases were high percentage SPF. With regard to DNA ploidy and clinicopathologic
prognostic factors, aneuploidy was significantly increased as stage, histological type, nuclear grade, architecture grade, and myometrial
invasion increased. With regard to DNA ploidy and clinical prognostic factors, aneuploidy was not increased as age, lymph node
involvement increased. With regard to SPF and clinicopathologic prognostic factors, high percentage SPF (>6%) was significantly
increased as stage, histological type, and nuclear grade increased. With regard to SPF and clinicopathologic prognostic factors, high
percentage SPF (>6%) was not increased as age, lymph node involvement, architecture grade, and myometrial invasion increased.

Conclusion: The DNA ploidy by flow cytometry has shown to have a close relationship to stage, histological type, myometrial invasion,
and nuclear and architecture grade. Also, the SPF has shown to have a close relationship to stage, histological type, and nuclear grade.
Our results were consistent with the concept that aneuploidy or high percentage SPF could predict the poor prognosis of disease course.
The flow cytometric DNA quantification in endometrial cancer may provide major information about tumor prognosis.
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Table 1. Patients characteristics in 66 cases of endometrial
cancers

Characteristics No. of cases (%)

Age (years)

<45 11 (20)

>45 55 (80)
FIGO stage

I 47 (71.3)

11 8 (12.1)

11 8 (12.1)

v 3 4.5
Architecture grade

1 37 (56.1)

2 19 (28.8)

3 10 (15.1)
Nuclear grade

1 30 (45.5)

2 27 (40.9)

3 9 (13.6)

Histologic type

Endometrioid 62 (93.9)
Papillary serous 4 (6.1)
Myometrial invasion
No myometrial invasion 23 (34.8)
<50% myometrial invasion 26 (39.9)
>50% myometrial invasion 17 (25.8)
Lymph node involvement
~Positive 14 (21.2)
Negative 52 (78.8)
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Table 2. Correlation between clinical prognostic factors and DNA ploidy

Diploidy Aneuploidy
p value
N (%) N (%)
Age < 45 5 100.00 0 0.00 0.50
> 45 31 86.11 5 13.89
Stage I 29 93.55 2 6.45 0.03
11 3 75.00 1 25.00
I 4 66.67 2 33.33
v 0 0 0 0
Architectural 1 22 95.65 1 4.35 0.004
Grade 2 12 9231 1 7.69
3 2 40.00 3 60.00
Nuclear 1 18 100.00 0 0.00 0.0003
Grade 2 16 94.12 1 5.88
3 2 33.33 4 66.67
Histology Endometrioid 35 94.29 2 5.71 0.003
Papillary serous 1 25.00 3 75.00
Myometrial No 13 92.86 1 7.14 0.04
Invasion <50% 15 93.75 1 6.25
>50% 8 72.73 3 27.27
Lymph node Negative 29 90.63 3 9.37 0.33
Involvement Positive 7 77.78 2 22.22
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Table 3. Correlation between clinical prognostic factors and S-phase fraction

Low* High
p value
N (%) N (%)
Age < 45 5 100.00 0 0.00 0.071
> 45 20 55.56 16 44.44
Stage I 21 67.74 10 32.26 0.045
il 1 25.00 -3 75.00
11 3 50.00 3 50.00
v 0 0.00 0 0.00
Architectural 1 16 69.57 7 30.43 0.055
Grade 2 9 69.23 4 30.77
3 0 0.00 5 100.00
Nuclear 1 13 72.22 5 27.78 0.007
Grade 2 12 70.59 5 29.41
3 0 0.00 6 100.00
Histology Endometrioid 25 65.78 13 34.22 0.002
Papillary serous 0 0.00 3 100.00
Myometrial No 11 78.57 3 21.43 0.059
Invasion <50% 56.25 7 43.75
>50% 5 45.45 6 54.55
Lymph node Negative 19 59.38 13 40.62 0.141
Involvement Positive 6 66.67 3 33.33
* S-phase fraction < 6%
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