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Oncologic impact of pathologic response on clinical
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advanced rectal cancer
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Purpose: Downstaging after chemoradiotherapy (CRT) for rectal cancer usually occurs. The present study aimed to
evaluate pathologic y-stage (yp-stage) and its influence on local recurrence and systemic recurrence in rectal cancer
patients treated with CRT followed by surgical resection.

Methods: We retrospectively analyzed 261 patients underwent preoperative CRT and radical resection for rectal cancer
between August 2004 and December 2010. Patients received preoperative CRT consisting of 5-fluorouracil and leucovorin
delivered with concurrent pelvic radiation of 45.0-50.4 Gy, followed by radical surgery at 6-8 weeks after CRT.

Results: Of the 261 patients, 24 (9.2%) had yp-stage 0, 83 (31.8%) had yp-stage |, 86 (32.9%) had yp-stage II, and 68 (26.1%)
had yp-stage Ill. Patients with yp-stage Ill had a greater prevalence of preoperative CEA, poorly differentiated tumor,
lymphovascular invasion (LVI) and perineural invasion (PNI) than patients with lower yp-stages. We found that yp-stage,
preoperative CEA, LVI, PNI and tumor regression grade were significant prognostic factors for both local and systemic
recurrence. In multivariate analysis, yp-stage, LVI and PNI were significant factors for local and systemic recurrence.
During the median follow-up of 37.5 months, the five-year local recurrence-free survival rate was 100.0%, 95.0%, 89.3%,
and 80.6% of yp-stage 0-lIl, respectively. The five-year systemic recurrence-free survival was 95.8%, 75.3%, 71.4%, and
48.8% of yp-stages 0-lll, respectively.

Conclusion: The yp-stage after preoperative CRT for rectal cancer is closely correlated with local and systemic recurrence-
free survival. Therefore, yp-stage should be considered as a prognostic factor for rectal cancer patients having a course of

preoperative CRT.
[Ann Surg Treat Res 2015;88(1):15-20]
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INTRODUCTION

Treatment strategies for patients with locally advanced rectal
cancer have evolved over the past two decades. Preoperative
chemoradiotherapy (CRT) has been considered one of the
standard therapies for rectal cancer based on evidence of
improved local control and survival [1]. Preoperative CRT
downstages the neoplasm (Fig. 1), which leads to a substantial
decrease in tumor size and invasion depth, and possibly lymph

node sterilization [2].

Several factors are considered in determining the prognosis
of rectal cancer patients who receive a curative resection
after preoperative CRT, including pathologic response,
tumor regression grade (TRG), downstaging, CEA level, and
circumferential resection margin (CRM) [3-6]. However, a study
of the prognostic significance of pathologic y-stage (yp-stage)
after preoperative CRT for rectal cancer is insufficient [7].

The present study aimed to evaluate the yp-stage and its
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Table 1. Patient and tumor characteristics

Fig. 1. (A) MRI imaging of patient
before receiving preoperative
chemoradiotherapy. (B) MRI ima-
ging of patient after receiving pre-
operative chemoradiotherapy.

Characteristic yp-stage O (n =24)  yp-stage | (n=83) yp-stage Il (n = 86) yp-stage lll (n = 68) P-value
Age (yr) 67.0 + 8.1 66.0 + 9.8 65.5+11.3 63.1+11.9 0.186
Sex 0.647
Male 18 (75.0) 68 (81.0) 66 (76.7) 50 (73.5
Female 6 (25.0) 15 (19.0) 20 (23.3) 18 (26.5)
Preoperative CEA (ng/mL) 0.004
<5 21(87.5) 77 (92.8) 68 (79.1 48 (70.6
>5 3(12.5) 6(7.2) 18 (20.9 20(29.4
Tumor location 0.370
Upper 4(16.7) 11(13.3) 17 (19.8) 15 (22.1)
Middle 4(16.7) 16 (19.3) 23 (26.7) 19 (27.9)
Lower 16 (66.6) 56 (67.4) 46 (53.5) 34 (50.0)
Differentiation 0.020
Well + moderate 0 (0) 76 (91.6) 76 (88.4) 55 (80.9)
Poor + mucinous 0 (0) 7 (8.4) 10 (11.6) 13 (19.1)
ypTx 24 (100) 0 (0) 0 (0) 0(0)
Lymphovascular invasion 0 (0) 2(2.4) 4(4.7) 14 (20.6) <0.001
Perineural invasion 0 (0) 5(6.0) 24 (27.9) 31 (45.6) <0.001

yp-stage, pathologic y-stage; ypTx, in microscopic findings, no viable tumor cells found in the bowel wall.

influence on local recurrence and systemic recurrence in rectal
cancer patients treated with CRT followed by surgical resection.

METHODS

Patients
We retrospectively reviewed 261 patients with rectal cancer

without distant metastases who underwent radical surgery
after preoperative CRT between August 2004 and December
2010. This study included all patients with rectal cancer and
clinical stages II and IIl. Another 13 patients were added who

received pretreatment because of cT2NOMO tumors that were
located within 5 cm from the anal verge. Preoperative clinical
staging was based on a digital rectal examination using the
Mason classification [8], transrectal ultrasound, colonoscopy,
chest x-ray, blood test, serum CEA level, abdomen-pelvis CT and
MRI. Tumors were staged according to the 7th American Joint
Committee on Cancer TNM staging system [9].

Treatment
The whole pelvic field received 25-28 fractions of 180 cGy/

day five times per week over five weeks, for a total of 4,500~
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5,040 cGy. Chemotherapy was administered intravenously
and consisted of 5-fluorouracil (5-FU; 425 mg/m®/day) and
leucovorin (20 mg/m®/day) for four days during the first and
fifth weeks of radiotherapy.

The five-scale tumor regression was used for pathologic
evidence of tumor response [10]. Restaging and radical surgery
was performed at six to eight weeks after the completion of
CRT. Total mesorectal excision and high ligation of inferior
mesenteric artery was routinely performed. All patients had a
postoperative chemotherapy course with 5-FU and leucovorin
for an additional four cycles.

Follow-up examination after surgery was done every three
months in the first two years and every six months after that.
Routine follow-up examinations consisted of a digital rectal
examination, laboratory test, serum CEA level, chest x-ray, and
abdomen-pelvis CT. Chest CTs, pelvic MRIs, and PET scans
were executed based on need. Recurrence was identified based
on clinical examination and diagnostic imaging. Time to
recurrence and time to the last follow-up were measured from
the date of surgery.

Statistical analysis
The differences between groups were tested by the chi-square

test and analysis of variance, as appropriate. Local and systemic
recurrence free survival curves were calculated using the
Kaplan-Meier method. The differences between the curves were
evaluated using the logrank test. Variables with a statistical
P-value of <0.05 were entered into a Cox model multivariate
analysis. Data were analyzed with IBM SPSS Statistics ver. 21.0
(IBM Co., Armonk, NY, USA).

RESULTS

The median age was 05.2 years (range, 31-92 years) and
202 patients (77.4%) were men. 179 of the patients (68.6%)
were American Society of Anesthesiologists (ASA) grade
2, and 17 (6.5%) were ASA grade 3. The median body mass
index (BMI) was 23.07 kg/m? (range, 14.4-33.1 kg/m?). The
median preoperative serum CEA level was 6.4 ng/mL (range,
0.2-1495 ng/mL). The median duration between termination
of preoperative CRT and surgery was 57 days (range, 35-96
days). The rate of CRM involvement (CRM < 1 mm) was 7.28%
after preoperative CRT. The median number of lymph node in
resected specimen was 14 (range, 0-77).

The clinical characteristics of the patients according to the
yp-stage in rectal cancer patients treated with preoperative
CRT followed by surgical resection are shown in Table 1.
Preoperative CEA, poorly differentiated tumors, lymphovascular
invasion (LVI), and perineural invasion (PNI) were higher in yp-
stage III than in the order of stages (P < 0.05).

The yp-stage, histologic differentiation, LVI, PNI, TRG, and

CRM were significant factors for local recurrence (Table 2).
Additionally, the yp-stage, preoperative CEA, LVI, PNI and
TRG were significant factors for systemic recurrence (Table 3).
The local and systemic recurrences for all significant factors
from the univariate analysis were included in the multivariate
analysis. The yp-stage, LVI, and PNI were shown to be
significant factors in the multivariate analysis for local and

Table 2. Univariate analysis of prognostic factors associated
with 5-year LRFS

Characteristic 5-Year LRFS (%) P-value
Age (yr) 0.072
<65 86.1
>65 93.8
Sex 0.866
Male 90.8
Female 89.4
Clinical stage 0.465
| 92.3
I 94.3
1 89.3
yp-stage 0.005
0 100
| 95.0
1l 89.3
1l 80.6
Preoperative CEA (ng/mL) 0.140
<5 91.4
>5 81.9
Tumor location 0.051
Upper 81.8
Middle 96.6
Lower 89.9
Differentiation 0.029
Well + moderate 91.5
Poor + mucinous 76.5
Lymphovascular invasion <0.001
(+) 59.6
=) 93.1
Perineural invasion <0.001
(+) 70.6
(-) 95.4
Tumor regression grade 0.012
0&1 81.8
2 83.3
3 92.7
4 100
CRM (mm) <0.001
<1 25.5
>1 94.8
No. of LN in resected specimen 0.891
<12 89.3
>12 90.5

LRFS, local recurrence-free survival; yp-stage, pathologic y-stage;
CRM, circumferential resection margin; LN, lymph node.
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Table 3. Univariate analysis of prognostic factors associated

with 5-year SRFS

characteristic 5-Year SRFS (%) P-value
Age (yr) 0.795
<65 77.2
>65 70.7
Sex 0.753
Male 67.0
Female 75.5
Clinical stage 0.770
| 83.1
Il 77.3
1 67.1
yp-stage <0.001
0 95.8
| 75.3
1 71.4
1 48.8
Preoperative CEA (ng/mL) 0.001
<5 76.4
>5 48.7
Tumor location 0.350
Upper 56.5
Middle 74.5
Lower 74.7
Differentiation 0.847
Well + moderate 69.3
Poor + mucinous 69.0
Lymphovascular invasion <0.001
(+) 36.3
-) 73.9
Perineural invasion <0.001
(+) 29.8
-) 79.9
Tumor regression grade 0.030
0&1 68.6
2 71.6
3 76.6
4 94.4
CRM (mm) 0.123
<1 34.6
>1 74.6
No. of LN in resected specimen 0.343
<12 63.1
>12 72.1

SRFS, systemic recurrence-free survival; yp-stage, pathologic
y-stage; CRM, circumferential resection margin; LN, lymph node.

systemic recurrence. Notably, CRM was a significant factor for
local recurrence only (Tables 4, 5).

The median follow-up period was 375 months. Local and
systemic recurrence occurred in 25 (9.58%) and 60 patients
(22.09%). There was a significant correlation between yp-stage
and five-year LRFS and SRFS. The five-year LRFS was 100.0% for
yp-stage 0, 95.0% for yp-stage I, 89.3% for yp-stage 11, and 80.6%

Table 4. Multivariate analysis of 5-year LRFS

Characteristic P-value Hazard ratio (Cl)
yp-stage 0.042 1.74 (1.02-2.97)
Differentiation 0.317 1.44 (0.70-2.96)
Lymphovascular invasion 0.029 2.12 (1.08-4.17)
Perineural invasion 0.012 2.00 (1.16-3.43)
TRG 0.242 1.34 (0.82-2.17)
CRM <0.001 3.55(1.87-6.71)

LRFS, local recurrence-free survival; Cl, confidence interval; yp-
stage, pathologic y-stage; TRG, tumor regression grade; CRM,
circumferential resection margin.

Table 5. Multivariate analysis of 5-year SRFS

Characteristic P-value Hazard ratio (CI)
yp-stage 0.049 1.78 (1.00-3.18)
Preoperative CEA 0.220 1.45 (0.80-2.64)
Lymphovascular invasion 0.023 2.27 (1.12-4.61)
Perineural invasion 0.002 2.48 (1.39-4.41)
TRG 0.755 1.09 (0.64-1.87)

SRFS, systemic recurrence-free survival; Cl, confidence interval;
yp-stage, pathologic y-stage; TRG, tumor regression grade.
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Fig. 2. Proportion of five-year local recurrence-free survival.
yp-stage, pathologic y-stage.

for yp-stage I1I (Fig. 2) (P = 0.005). The five-year SRFS was 95.8%
for yp-stage 0, 75.3% for yp-stage 1, 71.4% for yp-stage 11, and
48.8% for yp-stage 111 (Fig. 3) (P < 0.001).

DISCUSSION

Preoperative CRT is now considered one of the standard
therapies for locally advanced rectal cancer [1,11]. Preoperative
CRT downstages the neoplasm resulting in more sphincter-
saving operations and improved local control compared to
surgery alone [2],
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Fig. 3. Proportion of five-year systemic recurrence-free
survival. yp-stage, pathologic y-stage.

Suarez et al. [12] reported that the group with a higher TRG
showed a better disease-free survival (DFS) rate than those
with a lower TRG rate, and that the TRG was a more significant
prognostic factor than pathologic downstaging. Park et al.
[13] insisted that the TRG, which reflects the effect of CRT, is
thought to be an additional prognostic factor that, along with
the TNM stage, affects the survival and the recurrence rates.
However, AbdulJalil et al. [14] reported that the TRG was not a
significant factor after preoperative CRT in rectal cancer, Our
study showed that TRG was one of several effective factors of
local and systemic recurrence in univariate analysis. However,
the multivariate analysis showed that the TRG was not
significant factor. In TRG 4, local recurrence did occur; however,
two patients (5.6%) showed systemic recurrence during the
follow-up period.

Topova et al. [15] analyzed 174 patients treated with
preoperative CRT. The study identified pathologic response
as a significant factor after preoperative CRT in rectal cancer.
Garcia-Aguilar et al. [16] analyzed 168 patients and concluded
that pathologic complete response (pCR) was associated with
improved local control and survival after preoperative CRT
followed by radical resection with mesorectal excision. The

patients were all staged by ultrasound as stages Il and III. Kuo
et al. [7] insisted that rectal cancer in yp-stage 0 showed good
DFS. However, they found no difference between local control
rates and overall survival. Similarly, the present study showed
that about 9.2% of patients had pCR after preoperative CRT. The
five-year DFS was significantly improved in the pCR group as
compared with non-pCR group (95.8% in pCR group vs. 75.1% in
non-pCR group, P = 0.03).

Lee et al. [17] analyzed 328 patients treated with preoperative
CRT. They identified LVI was a significant factor of DFS and
overall survival rates after preoperative CRT in rectal cancer.
Similarly, our study found a significant correlation between LVI
and local and systemic recurrences. PNI was also recognized
as an important prognostic factor in the study by Liebig et
al. [18]. The authors reported significantly improved rates of
cancer-specific overall survival and DFS rates in patients with
PNI-negative tumors. In our study, there was a significant
correlation between PNI and local and systemic recurrences.

Kuo et al. [7] enrolled 248 patients treated with preoperative
CRT. They determined that the pathologic stage is correlated
with DFS and the tumor recurrence rate in locally advanced
rectal cancer after preoperative CRT. Rodel et al. [19] analyzed
385 patients treated with preoperative CRT. Their study
identified yp-stage as a good prognostic factor for patients
treated with preoperative CRT. Our study found that yp-stages
0, I, and II showed better five-year LRFS and five-year SRFS than
yp-stage IIL

Preoperative CRT is important in the treatment algorithm
of rectal cancer. The yp-stage after preoperative CRT for rectal
cancer is closely correlated with LRFS and SRFS, regardless of
initial clinical staging. Therefore, yp-stage should be considered
as a prognostic factor for rectal cancer patients having a course
of preoperative CRT.
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