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Expression of Cell Cycle-Regulatory Proteins in Rectal Cancer:
S Significance of the Tumor Response to Preoperative
Radiochemotherapy and for the Prognosis

Jinyoung Yoo, Jung Ha Shin, Ji Han Jung, Hyun Joo Choi, Seok Jin Kang,
Chang Suk Kang and Kyo Young Lee

Department of Pathology, St. Vincent's Hospital, The Catholic University of Korea, Suwon, Korea

Background : Preoperative radiochemotherapy (PRCT) improves the outcomes for patients
suffering with locally advanced rectal carcinoma, compared with surgery alone. However, there
are no reliable factors predicting the survival and therapeutic benefits. Methods : The cell-cycle
regulatory proteins were investigated in the pretreatment biopsies from 68 patients who were
suffering with rectal cancer by performing immunohistochemical studies of p53, p21, cyclin
D1, Rb and p16 protein. The tumor response was graded on a three-scale grading system:
no response (NR), partial remission (PR) and complete remission (CR). Results : The tumors
were positive for p53, p21 and cyclin D1 in 46 (67.6%), 32 (47.1%) and 14 (20.6%) cases,
respectively. Abnormalities in Rb immunostaining were observed in 9 (13.2%) cases, while an
abnormal p16 expression was noted in 59 (86.8%) tumors. Forty-two patients (61.8%) respond-
ed to PRCT: 18 (26.5%) cases achieved a CR and 24 (35.3%) cases achieved a PR. None
of the above molecular markers were significantly associated with tumor response. However,
the altered expression of p16 showed a significant correlation with overall survival (p=0.001).
The high expression of p21 demonstrated a trend for longer survival (p=0.061). Conclusions :
Of the cell-cycle regulatory proteins, p16 may be a valuable marker for to predict rectal can-
cer patients’ survival; however, the role of each cell-cycle regulatory protein for the therapeu-
tic benefits of PRCT needs to be further studied.
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Table 1. Relationship between clinicopathologic variables and
tumor response to PRCT
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Variable CR(n=18) PR (n=24) NR(n=26) p-value
Age NS
<60 (n=30) 9 11 10
=60 (n=38) 9 13 16
Sex NS
Male (n=37) 10 1 16
Female (n=31) 8 13 10
Tumor size NS
<5 cm (n=50) 11 18 21
=5cm (n=18) 7 6
T 0.001
T2 (n=12) 6 2 4
T3 (n=46) 9 21 16
T4 (n=10) 3 1 6
N NS
-(n=41) 10 13 18
+ (n=27) 8 11 8
M NS
- (n=65) 17 22 26
+(n=3) 1 2 0
Differentiation 0.013
well (n=19) 7 9 3
moderate (n=45) 11 14 20
poor (n=4) 0 1 3
Recurrence NS
- (n=66) 18 23 25
+(n=2) 0 1 1
Distant metastasis 0.005
- (n=54) 18 19 17
+(n=14) 0 5 9

PRCT, preoperative radiochemotherapy; CR, complete remission; PR,
partial remission; NR, no response; NS, not significant; TNM, radiologic
TNM classification; Differentiation, before PRCT.
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Table 2. Relationship between immunohistochemical studies
and tumor response to PRCT
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Variable CR (n=18) PR (n=24) NR (n=26) p-value
p53 NS
- (n=22) 7 6 9
+ (n=46) 11 18 17

p21 NS
- (n=36) 1 13 12
+(n=32) 7 11 14

CD1 NS
- (n=54) 18 16 20

+(n=14) 0 8 6

Rb NS
preserved (n=59) 17 19 23

reduced (n=9) 1 5 3

p16 NS
preserved (n=9) 5 0 4

reduced (n=59) 13 24 22

PRCT, preoperative radiochemotherapy; CR, complete remission; PR,
partial remission; NR, no response; NS, not significant.
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Fig. 1. Immunohistochemical staining for p53 in rectal cancer de-
monstrates diffuse strong nuclear positivity.

Fig. 2. Immunohistochemical staining for p21 protein shows a pos-
itive reaction in tumor nuclei.
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Fig. 3. Immunohistochemical staining for cyclin D1 shows a nucle-
ar staining.
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Fig. 4. The immunohistochemical staining for Rb reveals diffuse Fig. 5. The immunohistochemical staining for p16 demonstrates
strong nuclear positivity in a Rb-preserved sample (A), compared intense nuclear expression in a p16-preserved tumor (A), com-
to almost negative activity in a Rb-reduced specimen (B). pared to a negative reaction in a p16-reduced sample (B).

Table 3. Relationship between clinicopathologic variables and immunohistochemical studies

Variable p53 p21 CD1 Rb p16
+ - + - + - reduced preserved reduced preserved

Differentiation

well (n=19) 12 7 9 10 3 16 1 18 18 1

moderate (N=45) 31 14 20 25 10 35 5 40 37

poor (n=4) 3 1 3 1 1 3 3 1 4 0
T

T2 (n=12) 8 4 4 8 3 9 1 11 10 2

T3 (n=46) 30 16 24 22 9 37 8 38 41 5

T4 (n=10) 8 2 4 6 2 8 0 10 8 2
N

- (n=41) 29 12 17 24 10 31 4 37 37 4

+ (n=27) 17 10 15 12 4 23 5 22 22 5
M

- (n=65) 45 20 31 34 14 51 9 56 56 9

+ (n=3) 1 2 1 2 0 3 0 3 3 0
Recurrence

- (n=66) 45 21 31 35 14 52 8 58 57 9

+(n=2) 1 1 1 1 0 2 1 1 2 0
Distant metastasis

- (n=54) 4 13 23 31 9 45 7 47 47 7

+(n=14) 5 9 9 5 5 9 12 12 2

*p=0.041. Differentiation, before PRCT; TNM, radiologic TNM classification.
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Table 4. Cox regression multivariate analysis of overall survival
time

Variable Hazard o0 ¢ Log-rank
risk p-value
Tumor size 1.127 0.334-4.212 0.11 NS

Differentiation 1.192 0.296-4.798 0.039 NS
Tumor status 1.358 0.273-6.745 0.131 NS
Nodal status 1.775 0.482-6.528 0.574 NS
Tumor response 3.085 0.054-4.125 0.056 NS
Recurrence 1.287 0.033-5.648 0.64 NS
Distant metastasis 2.31 0.201-6.574 0.544 NS
p53 3.253 0.334-6.679 0.18 NS
Rb 0.427 0.087-3.015 0.822 NS
p16 2.83 0.255-5.769 0.001 NS
cyclin D1 3.804 0.390-7.113 0.456 NS
p21 0.906 0.263-3.116 0.061 NS

*Fisher’s exact test.
Cl, confidence interval; MVA, multivariate analysis; NS, not significant.
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