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ABSTRACT

Background: The standard treatment for locally advanced 
cancer of the rectum (LACR) and selective cases of stage IV 
disease is preoperative chemoradiotherapy (CRT) followed by total 
mesorectal excision (TME). Despite reductions in local recurrence, 
disease-free survival (DSF) has remained stable in recent years.

Objective: The objective of this study is to analyze patterns of 
recurrence, long-term survival and prognostic factors in a program 
of neoadjuvant CRT and surgery in LACR.

Methods: Between January 1992 and December 2011, 446 
patients with LACR and 54 patients (with single metastases) were 
treated with pre-operative long course CRT and surgery. Three 
hundred forty four (66.8%) anterior resections of the rectum and 
123 (24.6%) abdomino-perineal resections were performed. 

Results: With a mean follow-up of 70.06 months, local 
recurrence was 4.8% and distant recurrence 25.5%. No differences 
were found in the histopathologic prognostic factors across the 
three groups studied depending on distance (cm) from the anal 
margin. Involvement of the circumferential resection margin 
(CRM+) was significantly greater in tumors in the distal third of the 
rectum (8.5%; p = 0.04). 67 patients (13.4%) showed a complete 
pathologic response. DSF at 5 and 10 years was significantly lower 
in patients with tumors affecting the distal third as compared to the 
middle third of the rectum (61.9% vs. 57.7%; p = 0.04). Tumors 
at this distal location resulted in a significantly higher incidence of 
lung metastases (p = 0.016). 

Key words: Rectal cancer. Neoadjuvant chemoradiotherapy. 
Survival. Recurrence pattern. Total mesorectal excision.

INTRODUCTION

The standard treatment for locally advanced cancer of 
the rectum (LACR), stages II (T3-T4 N0) and III (any T, 
N+ MO) and, in very selective cases, of stage IV (resect-
able synchronous metastases) is the combination of pre-op-

erative long course chemoradiotherapy (CRT) with total 
mesorectal excision (TME) (1-3). Although a reduction 
in local recurrence (≈40%) and an increase in the preser-
vation of sphincters have been achieved, overall surviv-
al (OS) and disease-free survival (DFS) have remained 
stable over the last ten years (4). Curiously, unlike what 
has happened with local recurrence (5,6), few studies 
have analyzed patterns of long-term systemic recurrence. 
In spite of the advances in imaging techniques [nuclear 
magnetic resonance (NMR), molecular imaging] and tu-
mor biomarkers, the most important prognostic factors 
are histopathologic findings (yTNM, degree of pathologic 
response, perineural and lymphovascular infiltration and 
invasion of the circumferential resection margin – CRM) 
following protectomy (7-11). In order to improve results 
and select the most effective treatment, it is essential to 
determine patterns of recurrence and their relationship with 
the prognostic factors listed above.

In this study we analyze the oncological results and 
patterns of local and systemic recurrence and their rela-
tionship with clinical pathologic factors in a series of 500 
patients treated consecutively with long course neoadju-
vant CRT and surgery with TME.

MATERIALS AND METHODS

Patients

We performed a retrospective study on 500 patients with cancer 
of the rectum, 446 with locally advanced cancer (LARC) (stages 
II-III, cT3-4 or N+, American Joint Commission Cancer [AJCC]*) 
(12), and 54 patients with stage IV disease, treated consecutively 
with pre-operative CRT and surgery based on TME in the Clínica 
Universidad de Navarra (Spain) between 1992 and 2011. Patients 
were identified from a prospective institutional database and the 
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study was approved by the local Research Ethics Committee. Pa-
tients with multiple synchronous or unresectable metastases (ad-
vanced stage IV disease), concurrent inflammatory disease, hered-
itary colon cancer syndromes, a previous history of malignancy or 
concurrent tumors and those undergoing emergency surgery were 
excluded from the study.

Clinical staging, treatment and pathologic  
assessment

Clinical staging (cTNM) was carried out using CT scans of the 
thoracic, abdominal and pelvic regions, NMR imaging and endo-
scopic ultrasound from 1998. Two different neoadjuvant chemother-
apeutic regimens were employed; 5-fluorouracil (5-FU) (225 mg/m2/
day on days 1-4 and 24-28) alone, or capecitabine (825 mg/m2/day 
from Monday to Friday) in combination with oxaliplatin (60 mg/m2 
i.v. on days 1, 8 and 15). At the same time patients received external 
radiotherapy (1.8 Gy/day, five days a week over five weeks, for a 
total dose of 45 Gy) in 3 or 4 fields, or intensity-modulated radiation 
therapy in 7 fields as described previously (13).

In 80 patients (16%) with cT4 and or N+ tumors of the middle 
or distal third of the rectum, fixed tumors or those occupying ≥ 50% 
of the rectal lumen, an overdose/superimposition was administered 
using intraoperative radiotherapy (IOR) (12.5 cGy) once those ar-
eas at greatest risk for local and regional recurrence (the presacral 
area, the tumoral bed) had been excised using a technique we have 
described previously (14). 

Patients underwent surgery 4-6 weeks after completing the neo-
adjuvant treatment. In all operations involving the middle or lower 
third of the rectum, total mesorectal excision, anterior excision of 
the rectum (AR), abdominoperineal resection (APR) and Hartmann’s 
procedure were performed.

In tumors of the upper third (10 cm above the anal margin), se-
lective resection of at least the 5 cm distal to the tumor of the me-
sorectum was performed. In tumors affecting the distal third, the 
decision to perform an ultralow anterior resection with a mechanical 
or manual coloanal anastomosis depended on the surgeon respon-
sible as did the choice of creating a temporary ileostomy and/or a 
J-pouch reservoir (15).

In some patients with a good response to the CRT in the en-
doscopy, rectal examination or NMR, those with tumors at clin-
ical stage T1, < 3 cm in diameter, occupying less than 1/3 of the 
endoluminal circumference and with no lymphovascular or peri-
neural infiltration, local resection was performed using transanal 
endoscopic microsurgery (TEM) (15). Half of the patients (n = 
247, 49.5%) received neoadjuvant chemotherapy for 6 months and 
15 patients (3%) received radiotherapy alone with no neoadjuvant 
chemotherapy.

Follow-up

Local recurrence was defined as clinical, pathologic and/or ra-
diologic confirmation of malignant disease in the field of irradia-
tion. Systemic recurrence was defined as clinical, radiologic and/or 
pathologic confirmation of reappearance of the tumor at a different 
anatomic site. Recurrence was confirmed using 2 CT scans with an 
interval of 4-6 weeks between each.

Pathologic analysis

Pathologic analysis was carried out by a pathologist (JJS) who 
is an expert in gastrointestinal tumors. Involvement of the circum-
ferential resection margin was defined as the presence of a tumor 
≤ 1 mm from the margin (16-17).

Tumors were staged –yTNM– following the AJCC classification 
(7th edition, 2010) and the degree of perineural and lymphovascular 
invasion was determined and the lymph node index (the quotient 
of the affected nodes and the total number of nodes) calculated 
(12,16,17).

The histological response of the tumor to the chemoradiotherapy 
was reviewed specifically for this study by JJS and JLHL following 
the criteria of Shia et al. (8). Accordingly, 6 degrees of response 
were established: grade 0, grade 1 (≤ 33% response), grade 2 (> 33% 
and ≤ 66% response), grade 3 (> 67% and ≤ 94% response), grade 
3+ (> 95% and ≤ 99% response, almost complete, < 1% foci or 
microscopic trace) and grade 4 (complete response –pCR– 100% 
or absence of tumor). 

Statistical analysis

Data were analyzed using the statistical program Statistical 
Package for Social Sciences (SPSS Inc., Chicago, IL. V15.0 for 
Windows). Quantitative variables were expressed as means or me-
dians depending on whether their distribution was normal or not. 
Categorical variables were expressed using absolute frequencies and 
percentages.

For comparison of proportions (frequencies) of qualitative vari-
ables between groups, contingency methods [chi-squared tests (χ2)] 
were used.

Survival analyses

Accumulated survival was calculated using Kaplan-Meier curves 
and the groups were compared using the nonparametric Mantel-Cox 
(log-rank) test. Survival, incidence of local recurrence and distant 
metastases were compared across the three groups depending on 
the distance of the tumor from the anal margin: The upper third 
(> 10 cm), the middle third (> 5 cm and < 10 cm) and the distal third 
(≤ 5 cm) of the rectum.

RESULTS

Overall characteristics of the series

The clinical, therapeutic and pathologic characteristics 
of the series are shown in tables I and II. Patients’ mean 
age was 58.9 years (range 24-87), 339 patients (67.8) were 
male and 161 (32.2%) female. All patients completed treat-
ment with radiotherapy with a mean duration of 34.9 days 
and a mean dose of 49.9 Gy. Most patients (68.8%) under-
went anterior resection of the rectum and abdominoperine-
al resection was performed in 123 (24.6%). In 13 patients 
(2.6%) local resection of the tumor (TEM) was performed. 
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In 209 patients (41.8%) coloanal anastomoses were cre-
ated, of which 23 involved a J-pouch reservoir (Table I).

Mean hospital stay was 11.3 days with no significant 
differences across the three groups (Tables I and II). Op-
erative mortality in the complete series was 0.06% (3 pa-
tients).

Of the 54 patients (10.8%) with synchronous metasta-
ses, 35 had liver metastases, in 12 peritoneal carcinoma-
tosis was found during surgery and 7 had lung metastases.

The mean distance of the tumor from the anal mar-
gin was 6.5 cm. In 164 patients (32.8%) there was in-
volvement of the lymph nodes, of which 121 (24.2%) 
were N1 (metastases in 1-3 regional lymph nodes) and 
43 (8.6%) were N2 (metastases in 4 or more regional 
lymph nodes).

The mean number of dissected lymph nodes was 10.7 
and that of lymph nodes affected 1.04, with a lymph node 
index of 0.328. In the majority of patients (n = 331; 66.2%) 
more than 12 lymph nodes were dissected.

The degree of tumor response to the chemoradiotherapy 
was simplified into 4 categories by conflating categories 1 
and 2. Ninety-three patients (18.6%) showed a near-complete 
response and 30 (12%) showed a complete response (pCR). 
In 103 patients (20.6%) perineural invasion was observed 
and in 97 (19.4%) lymphovascular invasion was found.

Table II shows the clinical characteristics and the type of 
surgery performed according to tumor site. In 171 patients 
(89.5%) with lesions in the middle third it was possible 
to perform low rectal anterior resection as it was in 45% 
of tumors in the distal third. There were no significant 
differences in operative mortality or length of hospital 
stay although operative time in patients undergoing APP 
was longer. The 6 pathologic prognostic factors analyzed 
–TNM, lymphovascular and perineural invasion, lymph 
node index, degree of tumor response and distal margin– 
were similar across the three groups.

However, we observed a higher incidence (p = 0.047) 
of CRM involvement in tumors of the distal third (8.5%) 
as compared to those of the upper (3%) and the middle 
thirds (2.6%) (Table II).

Survival analyses

Median follow-up was 70.06 months for OS and 
56 months for DSF and overall and disease-free survival 
at 5 and 10 years were 76.9% and 66% and 69% and 64.6% 
respectively.

Tumor recurrence occurred in 125 of 446 patients (28%) 
with 24 (5.3%) developing local recurrences and 114 
(25.6%) distant recurrences. Distant recurrences involved 
the lungs in 89 patients (19.9%) and the liver in 45 patients 
(10.1%). We observed a significantly higher incidence of 
lung recurrences in tumors of the distal third of the rectum 
[n = 55 (25.5%); p = 0.016] (Table III).

DSF at 5 and 10 years as related to yTNM staging 
(AJCC) is shown in figure 1. With similar follow-up, pa-
tients with distal tumors had a significantly worse DFS at 
5 and 10 years than those with middle third tumors: 61.9% 
and 57.7% (p = 0.048) (Fig. 2).

DISCUSSION

The standard treatment for locally advanced cancer of 
the rectum stages II (T3-4 N0) and III (any T N+ M0) and 
some at stage IV (synchronous metastases) is neoadjuvant 
chemoradiotherapy and total mesorectal excision (1-3,18).

Following this guideline, in stages II and III a significant 
reduction in local recurrence (40%) and an increase in the 
preservation of sphincters has been reported although dis-

Table I. Clinical and therapeutic characteristics  
of the series (n = 500)

Mean age years (range) 58.9 (24-87)

Sex n (%):

 Male 339 (67.8)

 Female 161 (32.2)

Distance anus (cm) (x–) 6.5

Duration of surgery (min) (x–) 195

Type of surgery n (%):

  Anterior resection 344 (68.8)

  APP* 123 (24.6)

  Hartmann’s procedure 17 (3.4)

  TEM** 13 (2.6)

  No resection 3 (0.6) 

TME*** n (%) 387 (77.4)

J pouch reservoir n (%) 23 (4.6)

Coloanal n (%) 209 (41.8)

Operative mortality n (%) 3 (0.6)

Hospital stay days (x–) 11.3

Radiotherapy n (%):

  Preoperative 420 (84)

  Preoperative + IOR**** 80 (16)

  Time RT – surgery (days) 39.9

  Duration RT (days) 34.9

  Dose RT (cGy) 4990 

Chemotherapy n (%):

 No 15 (3)

 Pre + postoperative 247 (49.5)

 Preoperative 238 (47.5)

*APP: Abdominoperineal resection; **TEM: Local resection of tumor; ***TME: 
Total mesorectal excision; **** IOR: Intraoperative radiotherapy.



Vol. 107, N.º 6, 2015 LONG-TERM ONCOLOGIC RESULTS IN CANCER OF THE RECTUM TREATED BY PREOPERATIVE CHEMORADIOTHERAPY 343 
 AND SURGERY: AN ANALYSIS OF 500 CASES 

Rev esp enfeRm Dig 2015; 107 (6): 340-346

Table II. Clinical, anatomical and pathologic characteristics of the series by third of the rectum

Variable Upper third n (%) Middle third n (%) Lower third n (%) p

N.º cases 71 (14.2) 191 (38.2) 238 (47.6)

Age (years) (range) 59.1 (33-77) 59.3 (27-83) 58.6 (24-87) 0.7

Males 52 (73.2) 126 (66) 161 (67.6) 0.5

Distance anus (cm) (x–) 13.7 8 3.1 0.001

Duration surgery (min.) (x–) 162 183 214 0.001

Type surgery:
  Anterior resection
  APP*
  Hartmann’s procedure
  TEM**
  No resection

66 (93)
1 (1.4)
3 (4.2)

-
1 (1.4)

171 (89.5)
11 (5.8)
8 (4.2)
1 (0.5)

107 (45)
111 (46.6)

6 (2.5)
12 (5)
2 (0.8)

0.001

TME*** Yes 23 (32.4) 144 (75.4) 220 (92.4) 0.001

J-pouch reservoir 1 (1.4) 8 (4.2) 14 (5.9) 0.2

Coloanal anastomosis 7 (9.9) 96 (50.3) 106 (44.5) 0.001

Radiotherapy:

  Preoperative 63 (88.7) 148 (77.5) 209 (87.8) 0.007

  Preoperative + IOR**** 8 (11.3) 43 (22.5) 29 (12.2)

  Time RT + surgery 38.9 39.4 40.6 0.1

  Duration RT (days) 33.1 33 36.9 0.4

  Dose RT (cGy) 4863 5018 5010 0.1

Operative mortality - 1 (0.5) 2 (0.8) 0.7

Hospital stay days 9.9 12.2 11.3 0.1

Stage 0 5 (7) 17 (8.9) 38 (16) 0.139

Stage I 18 (25.4) 53 (27.7) 68 (28.6)

Stage II 24 (33.8) 47 (24.6) 48 (20.2)

Stage III 17 (23.9) 49 (25.7) 62 (26.1)

Stage IVa 7 (9.9) 25 (13.1) 22 (9.2)

Lymphovascular invasion 13 (18.3) 41 (21.5) 43 (18.1) 0.655

Perineural invasion 12 (16.9) 42 (22) 49 (20.6) 0.664

MCR+***** 2 (3) 1 (2.6) 20 (8.5) 0.047

N.º lymph nodes found 10.9 10.5 10.9 0.806

Dissection N < 12 27 (31.6) 66 (34.6) 75 (38) 0.575

Dissection N > 12 44 (68.4) 125 (65.4) 162 (62)

N.º lymph nodes invaded 0.99 0.91 1.19 0.404

Lymph node index 0.29 0.304 0.346 0.51

Degree of response to CRT******:
  1 and 2
  3
  3+
  4 = CPR*******

22 (31)
27 (38)

15 (21.1)
7 (9.9)

61 (31.9)
77 (40.3)
36 (18.8)
17 (8.9)

67 (28.2)
93 (39)

42 (17.6)
36 (15.1)

0.535

*APP: Abdominoperineal resection; **TEM: Local resection of tumor; ***TME: Total mesorectal excision; ****IOR: Intraoperative radiotherapy; *****CRM+: Circumfer-
ential resection margin; ******According to Shia et al. (Ref. 8); *******CPR: Complete pathologic response.
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ease-free survival has remained stable over the last 10 years. 
For this reason some groups have initiated phase II trials 
in which systemic chemotherapy has been prioritized and 
intensified. Some trials currently under way even avoid pre-
operative radiotherapy and its adverse effects (19). 

In spite of the advances in preoperative staging, the most 
important prognostic factors continue to be the histologic 
criteria following protectomy. The aim of this study was to 
analyze survival and patterns of recurrence in 500 patients 

with cancer of the rectum that were treated in the same 
center with preoperative CRT and surgery with TME with 
a mean follow-up of 70.06 months.

The clinical characteristics of the series and the type of 
surgery performed are very similar to those reported by 
other groups (20). In 54 patients (10.8%) distant disease 
was present at the time of surgery, a figure similar to that 
reported by other authors (21). In 68.85% of all patients 
and in 45% of tumors of the distal third it was possible 

Table III. Recurrence and survival patterns of patients with cancer of the rectum, clinical stages II and III, treated with 
neoadjuvant CRT and surgery; n= 446

Variable Lower third n = 216 Middle third n = 166 Upper third n = 64 p

Recurrence 73 (33.8%) 37 (22.3%) 15 (23.4%) 0.031

 Loco-regional 13 (6%) 8 (4.8%) 3 (4.7%) 0.815

Distance 66 (30.5%) 34 (20.5%) 14 (21.8%) 0.06

Site

  Liver 25 (11.6%) 13 (7.8%) 7 (10.9%) 0.047

  Lung 55 (25.5%) 26 (15.7%) 8 (12.5%) 0.016

Fig. 1. Disease-free survival (Kaplan-Meier) according to pathologic stage 
(ypTNM; AJCC, 7th edition) of 500 patients with cancer of the rectum 
treated with neoadjuvant CRT and surgery.

Stage DFS 5 years DFS 10 years Follow-up

Stage 0 92.4% 92.4% 94.3 months

Stage I 84.0% 82.7% 74.9 months

Stage II 71.9% 70.8% 75.5 months

Stage III 49.0% 44.4% 33.6 months

Stage IV 13.8% 13.8% 13 months

DFS: Disease-free survival.

Fig. 2. Disease-free survival (Kaplan-Meier) according to tumor site in 
the rectum of 446 patients Stages II and III, treated with preoperative 
CRT and surgery.

Third of the 
rectum

DFS 5 
years

DFS 10 
years

Follow-up p

Lower third 61.9% 57.7% 60.8 months 0.048

Middle third 70.3% 70.3% 71.6 months

Upper third 71.5% 71.5% 61.8 months

DFS: Disease-free survival.



Vol. 107, N.º 6, 2015 LONG-TERM ONCOLOGIC RESULTS IN CANCER OF THE RECTUM TREATED BY PREOPERATIVE CHEMORADIOTHERAPY 345 
 AND SURGERY: AN ANALYSIS OF 500 CASES 

Rev esp enfeRm Dig 2015; 107 (6): 340-346

to perform resection with preservation of sphincters. The 
overall incidence of APP was 24.6% with an operative 
mortality of 0.6%, a figure similar to that reported by ref-
erence centers and clinical guidelines.

An incidence of circumferential margin involvement of 
5.7% and a median of 10.7 lymph nodes dissected in the 
specimen are in line with data reported by authors with 
proven experience with TME. The same is true of other 
histopathologic parameters (degree of venous and lympho-
vascular invasion). The categories of the degree of histo-
logic response to the preoperative treatment (Table II) are 
similar to those reported by Shia et al. (8).

Most authors, including ourselves, have found a 
correlation between degree of pathologic response and 
survival (8,9,11). Such findings, together with the expe-
rience reported by Habr-Gama and advances in NMR 
have led to clinical trials focusing on a “wait and see” 
approach (22).

Overall local recurrence in our series was 5.3%, a figure 
in line with that reported by other authors specialized in 
colorectal surgery but lower than that reported in most 
series. We found no difference in local recurrence across 
the three groups depending on the distance of the tumor 
from the anal margin. In contrast, patients with tumors in 
the lower third had a worse disease-free survival at 5 and 
10 years (Fig. 2) as a result of the development of lung 
metastases. Such findings contrast with those reported by 
several authors but are in agreement with more recent se-
ries that have investigated this issue (20). Some studies 
have associated this biological behavior with transgression 
of the oncological surgical criteria inherent in the surgical 
technique of APP, known as the “waist” or “coning” effect 
as a result of the absence of the fat of the mesorectum in 
the distal third of the rectum (3,21,24).

Our 8.5% incidence of CRM in tumors of the distal third 
is similar to that reported in single series focusing on this 
issue and lower than those published in multicenter studies 
which have reported figures of between 15% and 25% for 
CRM involvement (25-27).

The greater incidence of systemic recurrences has been 
associated with venous drainage of the anorectum by the 
hemorrhoidal veins medial and lower to the internal iliac 
veins and to systemic circulation (23). Other authors have 
linked this to the mechanisms of resistance of lung metas-
tases to 5-FU, as the increase in the expression of thymi-
dylate synthase in tissue reduces the efficacy of fluoropy-
rimidines (28). In contrast, other authors have reported that 
neoadjuvant CRT disrupts tumor biology, limiting the de-
velopment of liver metastases in favour of lung metastases 
(29). Finally, the preponderance of lung metastases could 
be due, according to Ding (23), to the intense monitoring 
with imaging techniques as they are normally detected 
with a CT scan with diameters of less than 1 cm when 
they are not accessible by fine-needle aspiration biopsy 
with the resulting increase in the time interval between 
detection and confirmation.

The findings that the lungs most frequently are the site 
of systemic recurrence in LACR is supported by current 
follow-up guidelines for colorectal cancer which recom-
mend a yearly thoracic and abdominal CT scan for the 
first 5 years (1).

Our results, as do those of other authors, suggest that it is 
advisable to treat LACR early as a systemic disease, espe-
cially when tumors are found in the distal third of the rectum.

Our study suffers from the limitations inherent in retro-
spective studies covering a large period of time (20 years) 
such as the introduction of new drugs and modulated-in-
tensity radiotherapy during this time. However, it has the 
advantage of being a large homogeneous series –500 pa-
tients– undergoing long-term follow-up by the same mul-
tidisciplinary team. 

Furthermore, the guidelines for chemotherapy and ra-
diotherapy for cancer of the rectum have not varied a great 
deal in recent years as targeted therapies have not shown 
the expected benefit and have even led to an increase in 
adverse effects. As we have described, there is a tenden-
cy for current strategies to change the sequence of those 
techniques complementary to surgery and to individualize 
surgery depending on the “degree of response” to CRT.

In conclusion, our results demonstrate that disease-free 
survival for tumors of the distal third of the rectum is 
shorter given the greater risk of patients developing lung 
metastases. 
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