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Assessment of DNA Ploidy Patterns in Connection with Prognostic Factors in
Patients with Papillary Thyroid Carcinoma

Woung Youn Chung, M.D., Jong Hoon Lee, M.D., Cheong Soo Park, M.D.

Department of Surgery, College of Medicine, Yonsei University, Seoul, Korea

Regardless of the prognostic factors in papillary thyroid cancer, such as sex, age, size of
tumor, extent of discase, and distant metastasis, the prognosis of papillary thyroid cancer is
sometimes difficult to predict from clinical and microscopic analysis alone and additional
prognostic indicators are needed. Recent studies of thyroid cancer have indicated that DNA
aneuploidy may be correlated to the biological behavior of malignancy and inversely correlated
to the prognosis, but it still remains contraversal. We performed this study to assess DNA
ploidy patterns in relation with the previously known prognostic factors in AMES scoring
system and lateral neck node metastasis in papillary thyroid cancer.

A series of 132 patients with papillary thyroid cancer and 80 patients with benign thyroid
tumor(27 follicular adenomas and 53 adenomatous goiters) as a control group from October
1993 to Feburary 1995 were analyzed and their nuclear DNA content was measured with flow
cytometry using fresh tissue specimens. DNA aneuploidy was found in 8(6.1%) in papillary
cancer and 8(10%) in benign tumor. S-phase fraction(SFP) and proliferative index(PI) were
higher in thyroid cancers, being 2.18 +4.24%, 6.34 +4.94% in the papillary thyroid cancers and
197+293%, 4.44+3.80% in the benign tumors, respectively. However there was no
significant difference of values between two groups(p>>0.05). Among variable prognostic
factors studied(age, sex, size of tunor, extent of disease, distant metastasis in AMES scoring
system and lateral neck node metastasis), DNA ancuploidy was found to be common in distant
metastasis(p<0.001) and in lateral neck node metastasis(p<0.035), but there was no
significant difference between the high risk and low risk group according to the AMES scoring
system(p > 0.08).

In our study, DNA aneuploidy was not valuable in determining the presence of malignancy
and did not correlate to the AMES scoring system. However, follow-up study of more cases
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will be needed for accurate information about the DNA ploidy as a independent prognostic

factor.

KEY WORDS : Papillary thyroid cancer - DNA ploidy - Prognostic factor.

A =

71, AU‘?A A& 4 °J74 o] o
A2 GHA Qo Y B tﬂazﬂé}@ BHOE
g a5 FAsede A Ao T = L
o £ ¥dshe AE2E AR Uit At AgHn
ek HZ Axd DNA si$Ade] SHiEe] P&
FHE goshe A3t E 5 dom A2 o0z
7} 2 & ke RaE] iR oo g s)o &
T A 71E 3 et

B AREL 45 Al DNA vl 2 A
IR E Bl oln] gl o e SARte} A
BAZE USR8 Fobi oF&# DNA o] A=
& AFAAER F-E37HE dotE A BTt

= N\

oiohet o A

1.ch &

19939 10858 19954 297k4) AAtigln o)
g agtm e 3 AAES A 7Y
(papillary thyroid cancer)o. FAGEYA 84 &
AXzZA A A EEA 0] 7F5atE 13241 & e
2 Siga daTegEs PHEU A8y AE
(adenomatous goiter) 53¢t o} EAXE(follicular
adenoma) 27412 Y3 Wyeg AAsigt AT
d" g oguyrle R A5 47 43.94(20~
764, 1:5.6 olfloH, dizael AS 43.24(15~
694), 1:72 Tt bl BAH SR {2 & Aol YA
oHp> 0.05).

2. d

FA Qe AHFFEAE o830 AAE AN

ZA) A9 AREE AR W o3 g AL
Rfalg nhgo] DNAY g #A4eglx, veiA 4
A& citrate buffers] Wl @3t 70C oje] WE Lol
Yol sty YA 717te] AF thAl DNAZH
< ZAAEIG . DNA &3 A4S A8 A28
FACScan(Becton Dickinson Immunocytometry

Systems, San Jose, CA, USA)E AL,
DNAEA=Z2 338 CellFIT™(Becton Dickinson

Immunocytometry Systems, San Jose, CA, U.S.
AE g3t 2dzde HEAE T vl phos-
phate buffer saline(PBS), pH 7.6,9] ®X petri
disholl A 91312 &242 giA o] Besiger, &
A2 g A & ¢ "ol RPMI 1640 medi-
um{Sigma Chemical Co, St. Louis, MO, U.S.A)
o Yol 4udlA WARASATH At Azld
ZAZAA= 100pm nylon mesh(Spectrum, Hous-
ton, Texas, U.S.A)Z oj7}3le] Aojzl A ZF-f-<lloj
PBSZ 41 1,800rpmo.z 9A2e|sl] FEdE o
d T AXAAES T PBSE FA1AH AFsisinh
o]27 A& AFAAE PBS ImLE 9] oA ¥
A7 3 7 (hemocytometry) E o83k} AZ4
Axstgdtt, DNA 942 Vindelov @& AM-3IA
o AELE 1x10%mLE & ATERAd EfA
AZA47t T4 solution AZ 1.8mLE Arlstd F=
HAA A, Ao 1087 BA T EF2IAA A%
RANRF T2 E0I9E solution BE 1.5mLE
A7ksted & e F HLeda 1083 7Hg-A7]2 pro-
pidium iodide’} 2 solution CZ 1.5mLE 7}
sl AS 98l APFE SRV ES Y 2R
BN A7A WgRBsch. DNA i/ ofu)
Al(diploidy) 2 °]ul<=A (aneuploidy) F +2.2 VY
on oAl DNA index(DD7} 0.96~1.04, o]l
A& DNA index?t <0.96 &> 1.04 3 442 3
oatglet. AE F71 A (cell cycle parameter) F
S7] B28(S-phase fraction)9] 32 RFITE ©] 4314

i1, 34 A4 (proliferative index:PI)& 5471l 9

lo it do -

>,

- 154 -



= SPRE G2/M 7ke) o2 Aelsisieh 9e] wlo
E 42 DNA Wi 2 §7] 38, S4AFE f5%
Aol 7ot HlwEA skl on, Cady®t Ros-
s19)'® AMES scoring systemedl| & 7]&2] o] %9
ARl A 9 o] F<ke] m7), HatAle] 3)uba feod
. 44409 o g 375 o] 7o wat
DNA Hjs=/d 9] Zpo] & ZeAlaait.

3. Al Mzl
BAAY AL SPSS T2y o] g3 ow Chi-
square test® pgto] 0.050]38}¢1 - 7%] A3 o)A
UE Ao Z W pakel 0.05~0.082 wiE BA
HOo 7 ol Aol Y Ao By 0}3'1‘3}.

24 _T_ll_

1. DNA tfi=M 9 Mz 37| QIXjo| £%
T A% A5 oA (diploidy) 7t 1244,

ol 8l (aneuploidy) 7t 84(6.1%)F 1, WEZL o]
WA7Y 724, olujRI7} 8 (102) 2 F L1t DNA
e AR o9 Aol glAtHTable 1).
2129} 2 1647} ol A AL o1 8o (50.0%) 7+ @V‘é
olglar, olufAIel 19691 F 12441(63.3%)7}F A2
DNA 384 9] R1714 (sensitivity) 3 54 (spec-
ificity)2 72tz 50.0%, 36.7%°|9t}. 54 gAY
9] §7] ¥3(Sphase fraction)& 2.18+4.24 o|gle

Table. 1. DNA ploidy pattern

Group Diploidy Aneuploidy
PC (n=132) 124(93.9%) 8( 6.1%)
Control  (n= 80) 72(90.0%) 8(10.0%)
AG (n= 53) 49(92.4%) 4( 7.6%)
FA (n= 27) 23(85.2%) 4(14.8%)

PC=npapillary cancer ; AG = adenomatous goiter ;
= follicular adenoma.

Table. 2. Distribution of the cell cycle parameters
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Mean SD <5 >5 Mean sD <10 > 10
PC (n=132) 2.18 4.24 122 10 6.34 4.94 110 22
Control - (n=80) 1.97 2.93 73 7 4.44 3.80 74 6
AG  (n=53) 1.73 2.27 50 3 413 3.05 50 3
FA - (=27 244 3.93 23 4 5.04 4.96 24 . 3

PC=papillary cancer ; AG=

adenomatous goiter ; FA=follicular adenoma
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Table 3. Relationship between DNA ploidy pattern and various prognostic factors in the papillary thyroid cancer

Diploid Aneuploid P-value
AMES scoring system
Low risk group (n=111) 106 5( 4.5%)
High risk group n= 21) 18 3(14.3%) > 0.08
Age
M=>41, F>51 (n= 35) 33 2( 5.7%)
M <41, F <51 (n= 97) 91 6( 6.3%) > 09
Primary tumor size
>5cm (n= 17) 16 1( 5.9%)
< 5cm (n=115) 108 7( 6.1%) > 09
Invasiveness
(-) (n= 45) 43 2( 4.4%)
(+) (n= 87) 81 6( 6.9%) > 05
Distant metastasis
() (n=129) 123 6( 4.7%)
(+) (h= 3) 1 2(66.7%) < 0.001
Lateral neck node metastasis
() (n= 93) 90 3( 3.2%)
(+) (n= 39 34 5(12.8%) < 0.035
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