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Abstract
AIM: To demonstrate the oncologic outcomes of low 
rectal cancer and to clarify the risk factors for survival, 
focusing particularly on the type of surgery performed.

METHODS: Data from patients with low rectal carcino-
mas who underwent surgery, either sphincter-preserv-
ing surgery (SPS) or abdominoperineal resection (APR), 
at The First Affiliated Hospital of Sun Yat-sen University 
in China from August 1994 to December 2005 were ret-
rospectively analyzed. 

RESULTS: Of 331 patients with low rectal cancer, 159 
(48.0%) were treated with SPS. A higher incidence of 
positive resection margins and a higher 5-year cumula-
tive local recurrence rate (14.7% vs  6.8%, P  = 0.041) 
were observed in patients after APR compared to SPS. 

The five-year overall survival (OS) was 54.6% after 
APR and 66.8% after SPS (P  = 0.018), and the 5-year 
disease-free survival (DFS) was 52.9% after APR and 
65.5% after SPS (P  = 0.013). In multivariate analysis, 
poor OS and DFS were significantly related to positive 
resection margins, pT3-4, and pTNM Ⅲ-Ⅳ but not to 
the type of surgery. 

CONCLUSION: Despite a higher rate of positive resec-
tion margins after APR, the type of surgery was not 
identified as an independent risk factor for survival.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Colorectal cancer is the fourth most prevalent malignancy 
in the world. In 2010, it was estimated that there were 
approximately 39  670 new rectal cancers in the United 
States[1]. In China, approximately 70% of  rectal cancers 
are located below the peritoneal reflection[2], an obvious 
difference from the typical location of  rectal cancers in 
patients in Western countries. 

Treatment outcomes for rectal cancer have been dra-
matically improved by applying the total mesorectum ex-
cision (TME) principle[3], the double-stapling technique[4], 

and the concept of  shorter distal margins over the past 
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few decades[5]. More patients with rectal tumors are be-
ing managed with various types of  sphincter-preserving 
surgery (SPS). However, for low rectal cancer, challenges 
remain for some patients who require abdominoperineal 
resection (APR) to achieve a safe distal margin. Improve-
ments in survival and control of  local tumor recurrence 
for patients with mid and upper rectal cancers have not 
been as difficult to achieve as in those patients with 
lower-third rectal tumors. One of  the possible reasons 
for this discrepancy may be the higher rate of  circumfer-
ential margin (CRM) and inadvertent bowel perforations 
in APR[6]. However, whether the type of  surgery is a risk 
factor for oncologic outcomes in patients with low rectal 
cancers is still controversial[7-10]. 

Herein, we collected data from a single institute in 
China and performed a retrospective, consecutive cohort 
study attempting to demonstrate the oncologic outcomes 
of  low rectal cancer and to clarify risk factors for sur-
vival, especially focusing on the type of  surgery.

MATERIALS AND METHODS
From August 1994 to December 2005, a total of  353 
patients with primary low rectal carcinomas (0 to 7 cm 
from the anal verge) underwent open surgery at The First 
Affiliated Hospital of  Sun Yat-sen University in China. 
Patients who underwent local excision (n = 3), the Hart-
mann procedure (n = 2), palliative colostomy (n = 7) or 
who were lost follow-up (n = 10) were excluded, resulting 
in 331 patients enrolled into the final study. 

The clinicopathologic features, including gender, age, 
tumor size (maximum tumor diameter), distance of  the 
tumor from the anal verge, operative procedure, resection 
margins, histopathologic grade, pathologic stage, mucin 
production[11], adjuvant therapy, and oncologic outcome, 
were fully reviewed. 

Surgical procedures
All patients underwent surgery according to the prin-
ciples of  TME[3]. APR was performed in cases where 
the tumor was too close (usually ≤ 2 cm) to the dentate 
line or where the differentiation of  the tumor was poor 
(necessitating a longer distal resection margin). Low an-
terior resection (LAR) was adopted as often as possible, 
especially for tumors with a distance < 2 cm from the 
dentate line. To observe the effects of  LAR with a co-
lonic J-pouch, we performed a prospective clinical trial 
from 1998 to 2002 in which 16 out of  331 patients had a 
J-pouch created. In this study, LAR (with or without the 
creation of  a J-pouch) and Bacon and Parks procedure 
were combined as SPS.

The Bacon pull-through procedure was performed 
for some patients with ultra low rectal cancers. In brief, 
in this procedure the mobilization of  the sigmoid colon 
and the rectum is identical to that in LAR and APR. The 
anal sphincter is dilated to four to six finger breadths, and 
then the submucosa is infiltrated with 1:300  000 epineph-
rine. A circular incision is made in the mucosa at the ano-

derm at a point 5 mm from the dentate line. Isolation is 
performed upward beneath the rectal mucosa until reach-
ing the upper limit of  the internal sphincter; then the 
rectum is cut off  and moved away from the abdomen. A 
2-cm soft plastic pipe is inserted into the proximal colon. 
The colon is pulled through from the anus, and several 
sutures are made between the sigmoid colon and the anal 
canal. The second stage of  the procedure is performed 
14 to 21 days later. Excess bowel is amputated, and the 
anastomosis is completed. The Parks procedure is similar 
to the Bacon pull-through procedure, the difference be-
ing that the anastomosis between the colon and the anal 
canal is accomplished directly in the Parks procedure 
without the need to pull through the colon.

The CRM was not used at our institute during the 
study period. Instead, “resection margins” were adopted 
to record the status of  the proximal, distal, and circum-
ferential resection margins. Neoadjuvant chemoradiation 
therapy (CRT) was not extensively performed at our in-
stitute during the study period. Only 5 patients in the SPS 
group and 12 in the APR group received neoadjuvant 
therapy. 

Follow-up
All of  the patients were followed up every three to six 
months for the first two years, then every six months 
for the next three years, and then once a year thereafter. 
Digital palpation, abdominal and pelvic computed to-
mography (CT) scan, chest X-ray, total colonoscopy and 
carcinoembryonic antigen (CEA) were routinely mea-
sured to exclude local recurrence or metastasis. 

Statistical analysis
Statistic analysis was performed using the SPSS 17.0 sta-
tistical package (SPSS, Inc., Chicago, IL, United States). 
The Student t-test and Chi-square test were used to ana-
lyze continuous and categorical variables, respectively. 
Overall survival, cancer-related survival and local recur-
rence rates were calculated using the Kaplan-Meier meth-
od. Potential prognostic factors were investigated using 
the log-rank test first, and then covariates with P-values < 
0.05 were selected for backward multivariate Cox regres-
sion analysis. All P-values less than 0.05 with two sides 
were considered significant. 

RESULTS
Clinicopathologic features 
Patient characteristics and treatment details are summa-
rized in Table 1. There were 211 male and 120 female 
patients with a median age of  56 years (range, 17 years-91 
years). The median tumor size was 4.0 cm (range, 0.5 
cm-15.0 cm). The median distance between the anal 
verge and the tumor was 4.0 cm (range, 1.0 cm-7.0 cm), 
and tumors in the APR group were significantly closer to 
the anus than those in the SPS group (median, 3.0 cm vs 
5.0 cm, P < 0.001). 

Of  the 331 patients with low rectal cancer, 172 patients 
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received the APR procedure and 159 underwent SPS, in-
cluding 130 APR, 13 Bacon or Parks procedures, and 16 
APR with a colonic J-pouch. Before 2001, only 40.9% (65 
out of  166) of  patients underwent SPS, while after 2001 
more (59.1%, 94 out of  165) patients were able to un-
dergo anus-sparing surgery (65/166 vs 94/165, P = 0.001). 
Combined resection of  organs was performed for 35 
patients, including 10 patients who underwent resection 
of  solitary liver metastasis. Only 4 (2.5%) patients had a 
protective stoma after SPS. 

Resection margins were microscopically positive in 
33 (10%) patients. More patients in the APR group were 
diagnosed with “positive resection margins” than in the 
SPS group (13.4% vs 6.3%, P = 0.032). Data on tumor 
stage and tumor differentiation are presented in Table 1. 

There was no mortality. Anastomotic leakage occurred 
in 6 (3.8%, 6 out of  159 SPS) patients, all of  whom did 
not have a protective stoma before, and these patients 
were treated conservatively. In total, 63 (19.0%) patients 
received adjuvant chemotherapy with 5-fluorouracil plus 
leucovorin or FOLFOX (oxaliplatin, 5-fluorouracil, and 
folinic acid).

Recurrence 
Patients were followed up with a median follow-up time 
of  61 mo (range, 1 mo-194 mo). At the last follow-up in 
November 2010, 177 patients (53.5%) were alive, and 154 
(46.7%) were dead. 

A total of  97 (27.3%) patients experienced recurrence, 
including 34 (10.3%) local, 58 (17.5%) distant, and 5 (1.5%) 
combined recurrence. Seventy-five patients died of  cancer 
recurrence. The median disease-free interval for the 35 pa-
tients with local recurrence was 15.5 mo (range, 4 mo-104 
mo). For the 51 patients with distant metastasis, the me-

dian time to metastasis was 25 mo (range, 4 mo-123 mo). 
The overall 5-year cumulative local recurrence rate was 
10.9%. The estimated local recurrence rate at 5 years was 
14.7% for APR and 6.8% for SPS (P = 0.041, Figure 1A).

Survival 
The five-year overall (OS) and disease-free survival (DFS) 
were 60.6% and 59.1%, respectively. The five-year OS 
was 54.6% after APR and 66.8% after SPS (P = 0.018, 
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Table 1  Characteristics of 331 patients with low rectal 
cancer

Characteristic APR (%) 
n  = 172

SPS (%) 
n  = 159

P 
value

Median age (yr) 56.0 58.0    0.334
Median tumor size (cm)   4.0   4.0    0.301
Median distance of tumor 
from the anal verge (cm)

  3.0   5.0 < 0.001

Gender (male) 115 (66.9)   96 (60.4)    0.220
Positive resection margins   23 (13.4) 10 (6.3)    0.032
Histopathologic grade    0.238
   Well   34 (19.8)   27 (17.0)
   Moderate 102 (59.3) 108 (67.9)
   Poor   36 (20.9)   24 (15.1)
pTNM stage    0.445
   Ⅰ   20 (11.6)   22 (13.8)
   Ⅱ   63 (36.6)   69 (43.4)
   Ⅲ   73 (42.4)   56 (35.2)
   Ⅳ 16 (9.4) 12 (7.6)
Mucin production 14 (8.1) 10 (6.3)    0.517
Adjuvant chemotherapy   34 (19.8)   29 (18.2)
Year of surgery    0.001
   1994-2001 101 (58.7)   65 (40.9)
   2002-2005   71 (41.3)   94 (59.1)

APR: Abdominoperineal resection; SPS: Sphincter-preserving surgery.
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Figure 1  Surgical outcomes among 331 patients who underwent abdomi-
noperineal resection and sphincter-preserving surgery. A: Cumulative local 
recurrence rate; B: Overall survival rate; C: Disease-free survival rate. APR: 
Abdominoperineal resection; SPS: Sphincter-preserving surgery.
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DISCUSSION
Curative resection of  local rectal cancer consists of  com-
plete removal of  the primary tumor and its lymphatic 
drainage by sharp mesorectal excision with or without 
sphincter preservation. The choice of  APR or SPS may 
be affected by different opinions regarding safe dis-
tal margin, views on the functional aspects associated 
with intersphincteric dissection, a variety of  institution-
specific cultural features and the availability of  staple 
anastomosis[12-15]. Our study demonstrated that the rate 
of  sphincter-preserving surgery increased from 40.9% 
before 2001 to 59.1% after 2001. This may be attributed 
to the acceptance of  a shorter distal margin (1-2 cm) and 
the availability of  the double stapling technique. 

This study shows that more patients had positive re-
section margins after APR than after SPS, which is in line 
with other studies[6,10,16-18]. Nevertheless, a positive margin 
should lead to a worse prognosis, and this was confirmed 
by the multivariate analysis in this study. Inadequate re-
section at the level of  the pelvic floor with TME in APR 
may result in an increased risk for positive resection mar-
gins, contributing to the observed higher risk for positive 
circumferential resection margins and local recurrence 
after APR than after SPS. The five-year OS and DFS af-
ter APR were inferior to those after SPS, and the OS and 
DFS were both significantly influenced by the type of  
surgery in the univariate analysis. However, after adjust-
ment for other potential risk factors, we failed to find a 
significant association between the type of  surgery and 

Figure 1B). The 5-year DFS was 52.9% after APR and 
65.5% after SPS (P = 0.013, Figure 1C). 

In univariate analysis, OS and DFS were both signifi-
cantly influenced by tumor size, type of  surgery, resec-
tion margins, tumor histopathologic grade, pT stage, and 
pTNM stage (Table 2). 

Multivariate analysis was performed for those factors 
which were statistically significantly associated with OS 
and DFS in the univariate analysis. In backward multivari-
ate Cox regression analysis, poor OS was significantly 
related to positive resection margins [hazard ratio (HR) 
= 1.644, P = 0.031], pT3-4 (HR = 1.781, P = 0.003), and 
pTNM Ⅲ-Ⅳ (HR = 2.153, P < 0.001). Positive resection 
margins (HR = 1.728, P = 0.012), pT3-4 (HR = 1.669, 
P = 0.006), pTNM Ⅲ-Ⅳ (HR = 1.839, P < 0.001), and 
poor tumor differentiation (HR = 1.665, P = 0.034) were 
significantly associated with poor DFS (Table 3).

Table 2  Univariate analysis of 331 patients with low rectal 
cancer

Characteristic No. of 
patients

5-year OS 5-year DFS 

% P value % P value

Gender     0.987    0.768
   Male 211 61.2 59.2
   Female 120 59.6 58.9
Age (yr)     0.707    0.987
   < 60 182 58.8 56.4
   ≥ 60 149 62.7 62.2
Tumor size (cm)     0.011    0.003
   < 4 103 74.8 74.0
   ≥ 4 228 54.1 52.3
Distance of tumor from 
the anal verge (cm)

    0.189    0.197

   < 3.5 117 60.1 58.1
   ≥ 3.5 214 60.9 59.6
Type of surgery     0.018    0.013
   APR 172 54.6 52.9
   SPS 159 66.8 65.6
Resection margins < 0.001 < 0.001
   Negative 298 63.8 62.1
   Positive   33 32.5 32.5
Histopathologic grade     0.006    0.002
   Well   61 66.5 66.5
   Moderate 210 63.6 61.9
   Poor   60 43.6 41.6
pT stage < 0.001 < 0.001
   1-2 125 74.0 71.9
   3-4 206 52.4 51.2
pTNM stage < 0.001 < 0.001
   Ⅰ-Ⅱ 174 75.4 73.3
   Ⅲ-Ⅳ 157 44.0 43.1
Mucin production     0.212    0.121
   No 307 61.7 60.3
   Yes   24 44.8 42.6
Anastomotic leakage1     0.310    0.386
   No 153 67.6 66.3
   Yes     6 50.0 50.0
Adjuvant chemotherapy     0.950    0.573
   No 268 60.2 58.4
   Yes   63 62.2 62.2

OS: Overall survival; DFS: Disease-free survival; APR: Abdominoperineal 
resection; SPS: Sphincter-preserving surgery. 1Analysis of 159 patients 
who underwent sphincter-preserving surgery.

Table 3  Multivariate analysis of 331 patients with low rectal 
cancer

Characteristic OS DFS

HR 95% CI 
for HR

P 
value

HR 95% CI 
for HR

P 
value

Tumor size (cm)    0.131    0.067
   < 4 1.000 1.000
   ≥ 4 1.327 0.920-1.915 1.388 0.977-1.971
Type of 
surgery

   0.091    0.112

   APR 1.000 1.000
   SPS 0.754 0.544-1.047 0.778 0.572-1.060
Resection 
margins

   0.031    0.012

   Negative 1.000 1.000
   Positive 1.644 1.047-2.582 1.728 1.129-2.644
Histopathologic 
grade 

   0.150    0.047

   Well 1.000 1.000
   Moderate 1.061 0.688-1.637    0.788 1.108 0.735-1.670    0.624
   Poor 1.515 0.917-2.504    0.105 1.665 1.039-2.666    0.034
pT stage    0.003    0.006
   1-2 1.000 1.000
   3-4 1.781 1.212-2.616 1.669 1.162-2.396
pTNM stage < 0.001 < 0.001
   Ⅰ-Ⅱ 1.000 1.000
   Ⅲ-Ⅳ 2.153 1.515    3.058 1.839 1.332-2.540

OS: Overall survival; DFS: Disease-free survival; HR: Hazard ratio; CI: 
Confidence interval; APR: Abdominoperineal resection; SPS: Sphincter-
preserving surgery.
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survival. 
Low rectal cancers lie at the pelvic floor and close to 

the anal sphincter, which makes completion of  a radi-
cal operation challenging. To reduce the incidence of  
circumferential resection margin involvement and intra-
operative tumor perforation, some surgeons have made 
a change in their approach to APR. West et al[14] applied 
cylindrical abdominoperineal excision of  the rectum 
and anus, entailing resection of  the levator muscles en 
bloc with the lower rectum and anal canal, for patients 
with low rectal cancer, leading to a decrease in circum-
ferential resection margin involvement from 40.6% after 
traditional APR to 14.8%. They also reduced the rate of  
intra-operative perforations from 22.8% to 3.7%. The cy-
lindrical technique may possess the potential to improve 
patient outcomes, and close attention should be paid to 
the perineal part of  the APR surgery.

It has been reported that preoperative CRT has a 
strong influence on the prognosis in rectal cancer[18,19]. 
However, only 17 patients in this study received preop-
erative CRT due to economic considerations and lack 
of  acceptance of  it as a major part of  the management 
of  rectal cancer. It was not until recently that we began 
to include preoperative CRT widely for advanced rectal 
cancers. We also investigated other variables for poor sur-
vival outcome and determined that the pathologic TNM 
stage remained the strongest risk factors for OS and 
DFS, which is consisted with previous studies[20-21]. 

In conclusion, this consecutive cohort study from 
a single institution in China demonstrates that a higher 
risk of  positive resection margins and local failure was 
observed in patients after APR. The survival after APR 
is inferior to that after SPS. However, after adjustment 
for other covariates, we failed to confirm that the type 
of  surgery is an independent risk factor for survival 
outcome. To reduce positive resection margins and local 
recurrence, there has been a call to change the approach 
to APR.
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