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PROGNOSTIC SIGNIFICANCE OF THE PCNA LABELING INDEX IN THE
RADIOTHERAPY OF OROPHARYNGEAL CARCINOMA
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Abstract Prognostic significance of the proliferating cell nuclear antigen (PCNA; cyclin)
labeling index and the DNA ploidy pattern in the radiotherapeutic treatment of the oropharyngeal
carcinoma were analyzed retrospectively. Paraffin-embedded specimen of 26 patients were
utilized for analysis from 77 patients who were treated by radiotherapy (RT) at Hokkaido
University Hospital between 1983 and 1991. Twenty-six specimens were selected mainly
because of the availability of specimen and thorough clinical information about local tumor
outcome. Significance of “classical” clinical parameters, such as the size of primary tumor, stage
of disease, the sub-site of the primary tumor origin, pathological subclassification, and the age of
patient, was analyzed first in all the 77 patients. The predictive value of PCNA labeling index
and the DNA ploidy pattern in relation to these parameters were then investigated in 26 patients
to clarify the potentials of both parameters as a new prognosticator.

Only the primary tumor size (T1-3 vs. T4), and the site of primary disease (primaries of the
ant. faucial pillar, tonsillar fossa and the soft palate did better than the other site; base of tongue,
posterior wall, and the valecullar origin) were the “classical” factors significantly influencing
local tumor control (p<0.05). PCNA labeling index had no definite correlation with these
"classical" prognostic factors, but it was found to influence three-year local tumor control with
the statistically significant level. In those whose PCNA labeling index were below 30%, all
(15/15) were controlled locally for more than three years, whereas 6 out of 11 tumors relapsed
locally when the PCNA labeling index exceeded 30% (p<0.05). The tendency did not change
even after patients were stratified by tumor size. DNA diploidy was closely related to the PCNA
labeling index of less than 30%, and there was a tendency to influence the local tumor control
favorably (0.05<p<0.1), but less significantly.

Key words: Oropharyngeal carcinoma, Radiation therapy, Prognostic factor, PCNA (proliferat-
ing cell nuclear antigen) labeling index, Local tumor control.
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Table 1. Site of Primary tumor - Clinical Stage

AFP Sp TF Other* Total

Stage I 5 6 0 0 11
Il 3 4 4 3 14

m 11 5 9 5 30

\Y 3 4 7 8 22

22 19 20 16 77

* Base of tongue, Lateral wall, Posterior wall, Valeculla
AFP: Anterior faucial pillar, SP: Soft palate,
TF : Tonsillar fossa

Table 2. Histology — subclassification —

Pathology No. of patients
SCC well diff. 18
» moderately diff. 37
v poorly diff. 20
» NOS* 2
Total 77

* No otherwise specified
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Fig. I DNA histogram showing the number of cells with specific fluorescence measured by cytofluorometer(a),
Hematoxilin-Eosin (HE) stain (b), and the adjacent slice stained by PC-10 monoclonal antibody (c and d)

magnification ratio of 100 (c), and 50 (d) in the same patient.

A GO/G1 peak of aneuploid cells (DI=1.59) is

seen to follow a large GO/G1 peak of diploid cells. Coefficient of variation is 9.8 (a). The number of positively
stained cells, the proportion of the PC-10 positive cells relative to the total number of cells were counted in the

20 photographic fields (c, d).
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Fig. 2a Local control by site of primary disease

AFP+TF45SP (n=61)

80 4
60
40 1
BT+Vr+PW+LW (n=16)
20 4
4 T T T T T
(¢} 12 24 36 48 60

Time (Mo)

Fig. 2a Local tumor control was influenced by the site of

primary tumor. Tumors originating from the
anterior portion of oropharynx (ant. faucial pillar,
tonsillar fossa, soft palate) did better than the
posterior origin tumors (base of the tongue,
posterior wall, valeculla, lateral wall other than
tonsillar fossa). The difference did not reach the
statistically significant level (0.05<p<0.1)
though, probably because the number of patients
were too small.
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Table 3. Cause of death

Cause of death Number of Patients

Loco-Regional Failure 17

Distant Failure 3

Secondary Cancer 7 2 Lungca.
2 Esoph ca.

3 Leukemia, prostate, stomach
Other intercurrent diseases 6

Other (accident) [
Unknown 1
Total 35 deaths

Fig. 2b Local Control by Stage
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Fig. 2b Stage of disease at the initiation of RT apparently
influenced the local tumor control. Tumors of
Stage I-1II were significantly better controlled
than those of stage IV. Three-year actuarial local
control rate in the former was 77.8-88.0%, but it
was only 32.7% in the latter. The difference was
statistically significant (p <0.05).
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Table 4. Factors influencing local control

Factors Chi-square value  p
Age (age > 60 or not) 0.014 NS
Site of Primary disease

(AFP, TF, SP origin or not) 2842 0.05<p<0.1

Stage of disease
(Stage I - Il vs. IV)

Histological sub-classification
well - mod diff. vs. poorly diff. 0.402 NS

4.142  0.02<p<0.05*

* statistically significant

DNA ploildy pattern and PCNA labeling index
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Fig.3 PCNA labeling index was closely related to the
DNA ploidy pattern. All (12/12) of the tumors
whose PCNA index of 30% or less were diploid
in DNA ploidy pattern.
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Fig.4 Site, T stage and PCNA
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Fig.4 PCNA index had no apparent relationship with
tumor stage.
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70

65
60 o .
55 .
- 50 7] o
8 as 8
3 ol . o Contralled
< - [ ¢ Locai falure
5 35 - = Oistant falure
&
10 . ]
25 o
[
20 8
15 ¢} 8
10 v ; ;
2 3 4

Fig.5 Relationship between T stage, pattern of failure
and the PCNA index in 26 patients. All of those
who relapsed locally (or relapse concomittently
in distant site(s)) had the PCNA labeling index of
30% or more.
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Table 5. PCNA labeling index, T-size and the three-year
local control ('86-91 n=26)

T2 T3 T4 Total

PCNA <30% 8/8 6/6 1/1 15/15
PCNA>30% 3/5 2/5 0/1 5/11%*
*P<0.05

Table 6. DNA ploidy pattern, T-size and the three-year
local control ('86-'91 n=26)

T2 T3 T4 Total
Diploid 7/8 6/6 1/1 14/15
Aneuploid 5/6 1/4 0/1 6/11%

*0.05<p<0.1
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BE 198341 H 2 5199148 A F T OMIZALiEE K FEFE B AR B R A CROETHIGE = 5 A IEEE
RELEFTTAOTFHEET, & CKRAMCESTARAT 2O L, L {19865 LI D BRI T,
AFBETHREN T b, ERMEIIE SN TV 26BI2 DV Cid, ML 0 35 & Usingle
cell suspension® fER L, PCNA (proliferating Cell Nuclear Antigen) fZ7% & DNA ploidy pattern % Jll<E L Gl
e OBEM: T A L7z, PCNATZRER L DNA ploidy pattern &, /ERPLEEHRINTWL “HHE Tk
AT L DBEFZEEHEHICT B0, TTFEFTORET D ST size, BRBL, R0, HEBMSFNHESH,
EWMD S EBEOIERMFBICES T ARFEHREL, IhoOEF L PCNAE#E, DNA ploidy pattern?)
BEEL <. EREOVERFHIEICHESTARTE, )T, T4hbEBEOKE S, BRRMB IV
2) BEHNTH-72. Thbb, -IMEATIET7-88%DIERFTHIBIE SN DIV TIEZNTIRTH - 7.
¥ 7~ IEEHAT 5 TR %6 (Ant. Faucial Pillar, Soft Palate, Tonsillar Fossa) Ti377.2% D 3E Frfl#E 55 5 W20 1%
75 JE %S (Base of Tongue, Post. Wall, Tonsillar FassalJ#} D Lateral Wall) Ti337.2% L R TH - 72,

PCNARE#ZEIE, LIV FhoRT L SMEELHBERE oho72, RFBREIEFELEELY LD L
7o, ThbH, POCNATEREI0%KMOBE TIPS FIA3EL FEEL Bl S 2d, 30%L ETiE3E
BRI S N7 DIE5 /1D LT o 77 (p<0.05). ZOBAIRT size 2 M2 THFMICED O, HEHRE
BRI OPCNAEBRELNRIHAOTFRRF L LTEERBELNYES 2 L %/RIE L7z, DNA ploidy
patiernid, PCNARERR L MHMARLAD, PR TE BTG Thior2720%, EBHRERFZEEICE
BT BIEES 2 d 272 (0.05<p<0.1).




