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Interpretation of DNA Histogram in Flow Cytometry

— A Comparative Study of DN A Ploidy in Fresh and Paraffin-embedded Tissues
of Colorectal Adenocarcinomas—

Eun Sook Nam, M.D, Soon Hee Jung', M_D., Yeon Lim Suh®, M.
Woo Hee Jung’ M.D., Keung Min Kim', M.}, Insun Kim®, M D,

Dk pariment of Pathology, Eul i Hospital, Y onsei University Won & College of Medicine',
In jze University Seoul Patk Hospetal’, Y onsei University College of Medicine',
BIY, Koveg University Anam Hosfital®

As flow cytometric analysis using paraffin-embedded tissue was developed by Hedley et al in
1983, retrospective study with large amount of archival material was possible. Many literatures
reported that the result of paraffin embedded tissue was compatible with that of fresh tissus We
compared the DN A histograms of 26 cases of colorectal adenocarcinoma in which the analysis
was done in both fresh and paraffin-embedded tissues. Aneuploidy in fresh and paraffin-embed-
ded tissues was 73.0% and 50.0%, respectively. The concordance rate of fresh and paraffin-em-
bedded tissues was 76.8% and six interpreters were agreed in 73.0% of the cases.

Because flow cytometric DN A analvsis using fresh tissues can detect more aneuploid popula-
tion than in paraffin-embedded tissue, the former is strongly recommeded in DN A ploidy study.
Also careful observation using standard criteria may improve the interpretation of DN A histo-
gram. (Korean J Pathol 1994; 28; 341~ 349)

Key Words: Flow cyvtometry, DN A histogram, Colon adenocarcinoma
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Table 1. Eesult of histogram interpretation

Ploidy pattern analysis

Fresh{D/A) Paraffin{D/A) Final Conclusion
1. 6/0 6/0 F(D)/P(D) Diploidy
2. 6/0 6,/0 F(D)/P(D) Diploidy
3. 6/0 6/0 F(DV/P(D) Diploidy
4, 6/0 G/0 F{D)/F(D) Diploidy
5. 6/0 60 F{DY PO} Diploidy
6. 6/0 6/0 F(D)P(D) Diploidy
7. 670 G0 F(DY Pl Diploidy
8. 0/6 0/6 FIAVPIA) Aneuploidy
q, 0/6 0/6 FLA)PIA) Aneuploidy
10, 0/6 0/6q FLANPIA) Aneuploidy
11. 0/6 /6 FIA)PIA) Aneuploidy
12, 0/6 /6q FIA)PIA) Aneuploidy
13. 0/ 0/6g F(A)FLA) Aneuploidy
14. 0/6 0/6q FlA)PA) Aneuploidy
5. 0/6q 0/6q FlAYP(A) Aneuploidy
16. 0/6 6/0 F{A)P(D) Aneuploidy
17. 0/6 6/0 F(A)P(D) Aneuploidy
18, 0/68T 6/0 F(T)/P(D) Tetraploidy
19. 0/6 6./0 F{AYP(D) Aneuploidy
20, 0/6 3/3 Reanalysisin PT F{A)PA)
21, 0/6 3/2/1ui) Reanalysis in PT FIAP(D)
22, 6/0 /1 Heanalysis using ICM ICMW(A)
23, 4,2 1/5 Reanalvsis using ICM ICM(T)
24. L/8T 6,/0 Reanalysis in FT F(TYP{D)
25, 4/2T 1/5q Reanalysis in FT F(T)/Pl{A)
26, 5/1 0/6 Reanalysisin FT FlA)PlA)

* D/A; No. of persons interpreting as diploidy/as aneuploidy
* Ag: questionable aneuploidy  * T, tetraploidy  * ui; uninterpretable
* P(D)/F{A); Paraffin {Diploidy)/Fresh (Aneuploidy) * ICM; lmage analysis

* PT; paraffin tissue * FT; fresh tissue
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Fig. 1. DN A concordant case. Well seperate aneuploid peak in fresh tissue{left), but fusion of GO/G1 peak in
paraffin-embedded tissue (right) (case 8), {(F; histogram using fresh tissue, P; histogram using paraffin-

embedded tissue).
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Fig. 2. Prominent aneuploid peak at DI 1.20 in fresh tissue (left), but questionable hump on the right shoulder of
G0/G] in paraffin-embedded tissue (right) (case 1 2).

100 351

o 3 F DI=179 2 i P. DI=100
w2 N ia]

7 1 2 1

=l =

v ] o

= ] 2 7]

= = ]

o o =

=2 2 "—_

IIII|III1r|||||

0 200 400 600 800 1000 0 200 400 00 BOO 1000
FLZ-A FL2-A

Fig. 3. DN A discordant case. Typical aneuploid peak in fresh tissuelleft) but no aneuploid peak in paraffin-em-
bedded tissue iright) (case 16).
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Fig. 4. S-phase irregularity in paraffin tissue (left above) and moare prominent hump with DI 1.53 in reanalysis
of paraffin-embedded tissue (left below, arrow). Compare with an aneuploid peak in fresh tissue (D] 1 36,
right above) and image analysis (DI 1.27. right below) (case 20).
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Fig. 5. Split of G2/M peak and succesive appearance of hypertetraploid cells (arrow) in both fresh and paraffin-
embedded tissues. Image analysis reveals small aneuploid peak at DI 1.74 (cagse 22),
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Fig. 8. Incorrectly gated histohgram interpreted as diploidy (left above), and correctly gated histogram i fresh
tissue {left below) and paraffin-embedded tissue (right above) revealing peridiploid aneuploid peak
(arrow). Multiploidy with D1 1,28, 210 and 3.94 in image analysis (right below) (case 26) {inset; dot plot).
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EFig 6, F left below), ol & &2 algle] &g sdlog
FE 2 TR gatingtted €& #2222 H(Fig 6, F
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Az ¥t | & shoulder®(Fig 6. P,
arrow) ¥ o 2ol o) & d4EHar 8% A
DI 1,28, 210, 394« #i=t=ls a4 ozl 3L
Asle] dHlefed HZAche]| olufed] M| ZAgkEch
% chicken RBCE W4 EEFAE Ab8l = gol
bl 2 F 2 dbeksiaicl

Table 2. Comparison of ploidy and CV of DN A histo-
gram from fresh and paraffin tussue of colo-
rectal carcinomas

Plaidy/ Tissue Fresh Paraffin
Aneuploidy(%) 19/26(73.0%) 13/26(50.00)
Range of [ 4.0~6.7(4.9%) 3.0~69(56%)

CVimean)% A 2.3~B6(4.8%) 2.2~68(53%)

* CV:epefficient of varlation, A; aneuploidy, I

diploidy

Aoz DNA S404 Aldzz] 260 4 u]ul

42 IQHEI]':?E.D%]IM—: DN Azl 06004 1.94
o B2 & ¥geon olufgd FAste CV i 4.0%14
B.7% 72 ®Z=le] ggr HF CVE 4.9%° i
= of2] slelgl 2ol 2o 2 244 Aol w] a2
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e wjEE wedn, oA Aty CVE 3.0%eA
6.9%7 = S Eaeln ZHF CVe 5.6el9e. =3
Azt el Fofzae] w4 209
(76.8% )=l 4 @l 28l 2 Bed|(23.2%)0d 4 E52 315
an] TEAzre] AaEE 266 F 1940(73.0%)4 =
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