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A Matched-Pair Study Comparing Surgery
Plus Neoadjuvant Radio-Chemotherapy and
Surgery Alone for High Rectal Cancers
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Abstract. Background/Aim: The value of neoadjuvant
radiochemotherapy for high rectal cancers is controversial. This
study compared surgery plus neoadjuvant radiochemotherapy
to surgery alone. Patients and Methods: Fifty-two patients with
stage II/II1 high rectal cancers treated with surgery plus
neoadjuvant radiochemotherapy were matched (1:4) to 208
patients treated with surgery alone. Matching criteria included
age (<65 vs. >65 years), gender and UICC-stage (Il vs. III).
These criteria were identical in all five patients used for each
1:4 matching. Both groups were compared for overall survival
(OS). Results: On univariate analyses, age <65 years (p<0.001)
was significantly associated with improved OS. A trend towards
improved OS was found for neoadjuvant radiochemotherapy
(p=0.078) and UICC-stage Il (p=0.060). On multivariate
analysis, age (p<0.001) remained significant, and neoadjuvant
radiochemotherapy showed a trend towards better OS
(p=0.073). Conclusion: Given the limitations of this study, the
results showed that neoadjuvant radiochemotherapy may
improve OS in patients with stage II/III high rectal cancers.
However, these results need to be verified in a prospective
randomized trial.

For patients with rectal cancers of the lower third (<5.0 cm
from the anal verge according to the European Society for
Medical Oncology ESMO) and the middle third (5.1-10.0 cm),
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treatment should include neoadjuvant radiotherapy or
radiochemotherapy followed by surgery and adjuvant
chemotherapy (1). However, the treatment recommendations
for high rectal cancers (upper third, 10.1-15.0 cm) are less
clear. Controversy exists whether high rectal cancers are more
appropiately treated as colon cancers (surgery followed by
chemotherapy) or as true rectal cancers including neoadjuvant
radiotherapy or radiochemotherapy. Current guidelines are
difficult to follow and require interpretation. For example, the
recommendation of the ESMO guidelines state that a tumor
located >12 cm from the anal verge (above the peritoneal
reflection) should be treated as a colon cancer, which was not
supported by other studies (1). Furthermore, the choice of
>12 cm as cut-off did not match with the ESMO definition of
high rectal cancers (i.e. 10.1-15 cm from the anal verge).
Moreover, the results from randomized trials are conflicting.
According to a trial from Sweden and the 5-year results of a
Dutch trial, neoadjuvant radiotherapy or radiochemotherapy did
not significantly improve the outcomes of patients with high
rectal cancers (2, 3). In contrast, an additional analysis of a trial
from Germany and the MRC CRO7/NCIC-CTG CO016 trial
found that the addition of neoadjuvant radiotherapy or radio-
chemotherapy improved patient outcomes (4, 5). When
considering the conflicting results from the available trials, it
becomes clear that further research focusing particularly on
high rectal cancers is warranted. The present study compared
surgery preceded by neoadjuvant radiochemotherapy to surgery
alone in patients with locally advanced high rectal cancers.

Patients and Methods

Fifty-two patients with stage II/III high rectal cancer (10.1 to 15.0 cm
from the anal verge on endoscopy based on the ESMO guidelines (1))
treated with surgery preceded by neoadjuvant radiochemotherapy
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between 2008 and 2017 (group A) were matched (1:4) to 208 patients
treated with surgery without neoadjuvant radio-chemotherapy (group
B). Thus, the total number of patients included in this study was
N=260. The matching criteria included age at surgery (<65 vs. >65
years), gender and tumor stage according to the Union for International
Cancer Control (UICC) (stage II vs. IIT) (Table I). The three criteria
had to be identical in all five patients used for each 1:4 matching.

In the radio-chemotherapy group, radiotherapy was administered
with 1.8 Gy fractions five times per week up to a total of 50.4 Gy.
One patient refused the last fraction and received a total dose of
48.6 Gy. Irradiated volumes included the primary tumor and the
regional lymph nodes. The concurrent chemotherapy consisted
mainly of two cycles of 5-flourouracil or capecitabine, which were
supplemented by oxaliplatin in three patients. In both treatment
groups, surgery was generally performed as total mesorectal
excision. Following surgery, up to 6 additional courses of
chemotherapy were administered.

Both treatment groups were compared for OS, which like in the
Dutch rectal cancer trial (3, 6), was referenced from the date of
surgery, applying the Kaplan—Meier method (7). In addition, age,
gender and UICC-stage were investigated for potential associations
with OS. Differences between the Kaplan—Meier curves were
calculated using the Wilcoxon test (univariate analyses). Those
factors that were significant (p<0.05) or showed a trend (p<0.10)
on univariate analyses were additionally evaluated for independence
in a multivariate manner with the Cox regression model.

Results

In the entire cohort, the OS rates at 1, 2, 3, 4 and 5-years
were 92%, 84%, 76%, 69% and 65%, respectively. On
univariate analyses, age =65 years (p<0.001) was
significantly associated with improved OS. In addition, a
trend was found for the addition of neoadjuvant radio-
chemotherapy (p=0.078, Figure 1) and UICC-stage II
(p=0.060). Detailed results of the univariate analysis of OS
are shown in Table II. On multivariate analysis, age (risk
ratio (RR)=2.56, 95% confidence interval (CI)=1.63-4.10,
p<0.001) maintained significance, and neoadjuvant radio-
chemotherapy showed a trend towards improved OS
(RR=1.86, 95%CI=0.95-4.22, p=0.073). The UICC-stage
was not significant on multivariate analysis (RR=1.53,
95%CI1=0.89-2.84, p=0.13).

Discussion

Rectal cancer is a very common tumor with an annual
incidence of 15-25 new cases per 100,000 inhabitants in the
European Union, which is expected to further increase in the
future (1). Therefore, considerable efforts have been
undertaken to discover new more active systemic agents,
radiochemotherapy protocols and surgical techniques, in
order to improve the outcomes for these patients (8-12). One
important question that has not been answered clearly is
whether patients with high rectal cancers benefit more from
neoadjuvant radiotherapy or radio-chemotherapy like
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patients with rectal cancers of the lower and middle third.
No randomized trial is available that was particularly focused
on this subgroup of rectal cancer patients. Recommendations
are currently based on subgroup analyses of existing trials.
However, these data did not indicate the best treatment. One
important trial was published in 2005, which compared
surgery preceded by short-course radiotherapy with 5x5 Gy
to surgery alone in 908 patients with rectal cancer (2). In the
entire cohort, 243 patients had high rectal cancer, which was
defined as located =11 cm from the anal verge. In this
subgroup, the local recurrence rates were 8% with and 12%
without neoadjuvant radiotherapy (p=0.3). Similar results
were obtained from a Dutch trial of 1,748 eligible patients,
of whom 533 patients had high rectal cancer located 10.1-
15-0 cm from the anal verge, that also compared surgery plus
neoadjuvant radiotherapy with 5x5 Gy to surgery alone (3,
6). At 2 years, the local recurrence rates in patients with high
rectal cancer were 3.8% without and 1.3% with neoadjuvant
radiotherapy (p=0.17) (6). At 5 years, the local recurrence
rates were 6.2% and 3.7%, respectively (p=0.12) (3). In
contrast to these trials, the addition of neoadjuvant
radiotherapy or radiochemotherapy led to better outcomes in
subgroup analyses of two other trials (4, 5). In the MRC
CRO7 trial, 207 of 1,350 patients had high rectal cancer
(10.1-15.0 cm from the anal verge) (4). Patients received
either neoadjuvant radiotherapy with 5x5 Gy followed by
surgery or surgery alone. In the minority of patients with an
involvement of the circumferential resection margin, surgery
was supplemented by adjuvant radiochemotherapy (45 Gy in
1.8-Gy fractions plus concurrent 5-FU). Three-year local
recurrence rates were 1.2% in patients with and 6.2% in
patients without neoadjuvant radiotherapy (hazard
ratio(HR)= 0.16; 95% confidence interval(CI)= 0.07-0.47,
p<0.05) (4). In an update analysis of a randomized trial from
Germany (13), 5-year local recurrence rates were 2.5% in
patients with high rectal cancers (10.0-16.0 cm from anal
verge) receiving preoperative radiochemotherapy (N=83)
compared to 10.4% in those patients with high rectal cancers
(N=45) who did not receive preoperative or postoperative
radiochemotherapy (5).

Since the results from these prospective trials are conflicting,
additional comparative studies, particularly focusing on the
treatment of high rectal cancers, are needed. Therefore, the
present study compared surgery with and without neoadjuvant
radiochemotherapy in patients with locally advanced high
rectal cancer. To our knowledge, this is the first study
particularly focusing on patients with high rectal cancers. Our
previous study including almost the same radiochemotherapy
cohort as this study demonstrated that the regimen used for
neoadjuvant radiochemotherapy was well tolerated (14). Grade
3 acute toxicities were observed in 19% of patients, and were
less common than in the neoadjuvant treatment group of the
German trial (27% grade 3 or 4 toxicities) (13, 14). Late
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Table 1. Distribution of the factors used for the matching between the
two treatment groups.

Factor Neoadjuvant Surgery alone
radiochemotherapy N patients (%)
+ surgery

N patients (%)

Age at surgery

<65 Years (N=120) 24 (46) 96 (46)

>65 Years (N=140) 28 (54) 112 (54)
Gender

Female (N=125) 25 (48) 100 (48)

Male (N=135) 27 (52) 108 (52)
UICC-stage

Stage II (N=60) 12 (23) 48 (23)

Stage III (N=200) 40 (77) 160 (77)

UICC: Union for International Cancer Control.

o
o

Group B

Surviving fraction
o
.

a
(%)

p=0.078
0.0
0 20 40 60 80 100 120 140

Time to death (months)

Figure 1. Kaplan—Meier curves of group A (patients with neoadjuvant
radiochemotherapy) and group B (patients without neoadjuvant
radiochemotherapy). The p-Value was obtained from the Wilcoxon test.

Table II. Univariate analysis of overall survival (OS) with survival rates up to 5 years. The p-Values were obtained from the Wilcoxon test.

Factor OS at OS at OS at OS at OS at p-Value
1 Year (%) 2 Years (%) 3 Years (%) 4 Years (%) 5 Years (%)

Age at surgery

<65 Years (N=120) 96 92 86 81 77

>65 Years (N=140) 89 78 68 59 53 <0.001
Gender

Female (N=125) 97 87 80 75 67

Male (N=135) 88 82 73 65 63 0.10
UICC-stage

Stage II (N=60) 95 91 91 82 72

Stage IIT (N=200) 91 82 72 66 63 0.060
Neoadjuvant radiochemotherapy

Yes (N=52) 96 96 86 76 76

No (N=208) 91 82 74 68 63 0.078
Entire cohort (N=260) 92 84 76 69 65

OS: Overall survival; UICC: Union for International Cancer Control. Bold indicates significant p-Values.

toxicities were mild or moderate. Forty-three percent of the
patients experienced at least one surgery-related complication,
but all complications were managed (14).

In the present study, 52 patients receiving a neoadjuvant
radiochemotherapy regimen were matched and compared to
208 patients who received no neoadjuvant treatment. In both
univariate and multivariate analyses, addition of
radiochemotherapy showed a trend towards better OS. Thus,
neoadjuvant radiochemotherapy may provide a benefit for
patients with high rectal cancers and not only for those
patients with tumors of the lower and middle third. When
interpreting these results, the limitations of the present study
need to be considered including its retrospective design,

which bears the risk of hidden selection biases, and the fact
that the patients were matched for only three criteria.
However, results of a properly designed, prospective
randomized trial will likely not be available soon. Hopefully,
the present study will pave the way for such a trial.

In summary, given the limitations of this study, neoadjuvant
radiochemotherapy showed a trend for improved OS in patients
with stage II/III high rectal cancers. However, the results need
to be verified in a prospective randomized trial. The findings
of the present study suggest that the role of neoadjuvant
radiochemotherapy, which currently is not the standard
treatment for high rectal cancers, may be underestimated. This
study will hopefully encourage physicians treating rectal cancer
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patients to initiate a randomized trial comparing surgery
preceded by radiochemotherapy to surgery alone in patients
with high rectal cancers.
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