
Abstract. Background/Aim: Treatment for high rectal
cancers, particularly the value of preoperative treatment, is
controversial. In our previous study, downstaging by
preoperative chemoradiation resulted in improved outcomes.
The aim of the present study was to identify prognostic
factors to predict which patients will achieve downstaging
and may benefit from preoperative treatment. Patients and
Methods: In 54 patients with locally advanced non-
metastatic high rectal cancer, 8 factors were evaluated for
downstaging by preoperative chemoradiation including age,
gender, carcinoembryonic antigen level, performance status,
T-/N-category, UICC-stage (Union for International Cancer
Control) and histological grade. Downstaging was defined
as decrease by at least one UICC-stage. Results:
Downstaging was achieved in 36 patients (67%). Patients at
UICC-stage III showed a trend for downstaging. Conclusion:
The majority of patients with UICC-stage III tumors were
downstaged and appear to benefit from preoperative
chemoradiation. In general, the potential value of
preoperative treatment for high rectal cancers needs further
investigation. 

The annual incidence of rectal cancer is 15-25/100,000 in the
European Union (1). These tumors are classified as low, middle
or high rectal cancers depending on the distance from the anal

verge. High rectal cancers require particular attention, because
it is not yet clear whether these tumors should be treated as
other rectal cancers with preoperative radiotherapy (usually
5×5 Gy) or chemoradiation (usually 45.0-50.4 Gy in 25-28
fractions plus concurrent chemotherapy with 5-fluorouracil or
capecitabine) plus/minus postoperative chemotherapy or
similar to colon cancers with surgery followed by postoperative
chemotherapy (2-5). 

The most common classification of rectal cancers with
respect to their height is that of the European Society for
Medical Oncology (ESMO) (1). According to this
classification, high cancers are located 10.1-15.0 cm from
the anal verge. Regarding the optimal treatment of high
rectal cancers, there is a lack of studies focusing on this
particular group. Randomized trials that included these
patients have produced conflicting results regarding the value
of preoperative radiotherapy or chemoradiation (2-5). In our
previous study of patients with high rectal cancer, successful
downstaging following preoperative chemoradiation was
associated with improved local control (LC) and overall
survival (OS) on both univariate and multivariate analyses,
and with metastases-free survival (MFS) on univariate
analysis (6). Considering these results, this study aimed to
identify prognostic factors that can help identify patients,
prior to the start of treatment, who are likely to achieve a
successful downstaging renderding a more favorable
prognosis. These patients may be candidates for preoperative
treatment as in other rectal cancers.      

Patients and Methods
In this retrospective study, 54 patients with locally advanced non-
metastatic high rectal cancer (10.1-15.0 cm from the anal verge)
were evaluated for potential prognostic factors with respect to
successful downstaging following preoperative chemoradiation.
Some data of 53 of these patients were previously reported (6).
Radiotherapy doses were 50.4 Gy (5×1.8 Gy per week) in all but
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one patient who received 48.6 Gy. Concurrent chemotherapy was
given in 53 patients and generally consisted of two cycles of 5-
flourouracil or capecitabine alone (n=51) or plus oxaliplatin (n=2). 

Eight pre-treatment factors were investigated for a potential
association with successful downstaging including age at the beginning
of preoperative treatment (≤65 vs. ≥66 years, median=65.5), gender,
carcinoembryonic antigen level (≤5 vs. >5 ng/ml), Karnofsky
performance score (70-80 vs. 90-100), clinical primary tumor category
(T-category) prior to preoperative treatment (cT2 vs. cT3 vs. cT4),
clinical nodal category (N-category) prior to preoperative treatment
(cN0 vs. cN1 vs. cN2), UICC-stage (UICC=Union for International
Cancer Control) prior to preoperative treatment (II vs. III) and
histologic grade (2 vs. 3) (Table I). UICC-stage II is defined as T3 N0
M0 (no distant metastases), and UICC-stage III as T1-T4 N1-2 M0. 

Successful downstaging was defined as a decrease by at least one
stage according to UICC, pathologically confirmed on surgical
specimens including removed primary tumor and lymph nodes.
Analyses for associations with successful downstaging were
performed with the chi-square test. p-Values of <0.05 were considered
significant, and p-values of <0.10 were regarded as a trend.

Results
In the entire series, successful downstaging was achieved in
36 of 54 patients (67%). Of the eight investigated factors,
UICC-stage III prior to preoperative treatment showed a
trend (p=0.089) for an association with successful
downstaging. The results of all investigated factors are
summarized in Table II.  

Discussion

New therapeutic approaches have been introduced in the
treatment of locally advanced rectal cancers to improve the
outcomes of patients presenting with this malignant disease
(7-9). Such approaches include, for example, modern
techniques of laparoscopic surgery, radiotherapy with a
concomitant boost or new combinations of anticancer drugs.
One of the greatest challenges is the optimal treatment of
rectal cancers located in the upper third of this organ. One
important question is how the upper third of the rectum and
high rectal cancers should be defined. The most common
classification has been suggested by the ESMO, which
defined high rectal cancers as located between 10.1 and 
15.0 cm from the anal verge (1). Another important question
is whether these tumors should recieve preoperative
radiotherapy or chemoradiation? A few randomized trials
investigated the role of preoperative treatment for rectal
cancers in general, but did not focus specifically on high
rectal cancers. However, these trials produced contradictory
results. The first trial was published in 2001. It included 533
patients with rectal cancers located at 10.1-15.0 cm from the
anal verge representing 30% of the entire study cohort and
compared surgery with upfront radiotherapy of 5×5 Gy to
surgery alone (4). Local recurrence rates were 1.3% vs. 3.8%
at 2 years (p=0.17) and 3.7% vs. 6.2% at 5 years (p=0.12)

(4, 10). After 10 years, the positive effect of preoperative
radiotherapy on local control increased with the distance from
the anal verge in the entire cohort (p=0.03), but not in
patients with a negative resection margin (p=0.62) (11).
Another randomized trial included 908 patients and was
published in 2005 (3). In those patients (N=243) with high
rectal cancers (defined as ≥11 cm from the anal verge),
overall local recurrence rates were 8% after 5×5 Gy followed
by surgery and 12% after surgery alone (p=0.3). In 2009,
another randomized trial of 1,350 patients was reported (5).
Radiotherapy with 5×5 Gy followed by surgery was
compared to surgery alone or, if circumferential resection
margins were involved (i.e. ≤1 mm), surgery followed by
adjuvant 5-FU based chemoradiation. Of the entire cohort,
207 patients (15%) had high rectal cancers (10.1-15.0cm form
the anal verge). In this subgroup, the 3-year local recurrence
rates were 1.2% in the preoperative radiotherapy group and
6.2% in the other group, respectively (p<0.05) (5). In a
subgroup analysis of patients with high rectal cancers (10.0-
16.0cm from the anal verge) from another randomized trial
that included preoperative chemoradiation (50.4 Gy in 28
fractions plus 2 concurrent cycles of 1000 mg/m2 5-FU given
on 5 consecutive days), the 5-year local recurrence rates were
2.5% in patients receiving preoperative chemoradiation
(N=83) and 10.4% in those patients not receiving pre- and
postoperative chemoradiation (12). 

Studies focusing on high rectal cancers are urgently
required. In our preceding retrospective study of locally
advanced high rectal cancer (mainly stage III) located 10.0-
15.0 cm from the anal verge, preoperative chemoradiation
resulted in promising outcomes with 5-year LC, MFS and
OS rates of 90%, 79% and 77%, respectively, and was well
tolerated (6). Grade 3 acute toxicities were observed in 19%
of the patients compared to 27% of grade 3 or 4 toxicities
occurring in the German trial that mainly included tumors
located within 9.9 cm from the anal verge (2, 6). Grade 3-4
late toxicities were 0% in our previous study and 14% in the
German trial. However, the rate of perioperative
complications such as anastomotic leakage (20% vs. 11%)
and wound healing problems (14% vs. 10%) were more
frequent in our previous study than in the randomized trial
from Germany, although the quality of surgery in our
previous study was high (100% microscopically complete
resections with wide margins of median 20 mm) (2, 6). The
higher complication rate is an argument against preoperative
chemoradiation.

However, in our previous study, it was found that
downstaging by at least one UICC-stage by chemoradiation
resulted in significantly better outcomes in terms of LC and
OS. Successful downstaging may be a surrogate marker for
better prognoses. However, this finding may also contribute
to the identification of patients who benefit from
preoperative chemoradiation, if it was possible to predict the
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probability of successful downstaging prior to the start of
treatment. Therefore, our current study aimed to identify
predictors of downstaging in a cohort of patients with high
rectal cancers receiving preoperative chemoradiation.
According to its results, pre-treatment of patients at UICC-
stage III showed a trend for an association with downstaging.
Thus, patients with stage III high rectal cancers may benefit
from preoperative chemoradiation. Due to the limitations of
this study, i.e. its retrospective design and the relatively
small number of patients, this conclusion needs to be further
evaluated in a larger cohort of patients. Furthermore, studies
that compare preoperative chemoradiation followed by
surgery plus/minus postoperative chemotherapy to surgery
followed by chemotherapy are urgently required to identify
the optimal treatment of patients with high rectal cancers.

In summary, in the majority of patients with UICC-stage
III tumors preoperative chemoradiation led to successful
downstaging. These patients may benefit from preoperative
treatment. However, the potential value of preoperative
treatment for high rectal cancers should be further evaluated.
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Table I. Characteristics of the 54 patients.

Characteristic                                                    Number of patients (%)

Gender
   Female                                                                        25 (46)
   Male                                                                            29 (54)
Age at start of radiotherapy
   ≤65 Years                                                                   27 (50)
   ≥66 Years                                                                   27 (50)
Karnofsky performance score
   70-80%                                                                       10 (19)
   90-100%                                                                     20 (37)
   Unknown                                                                    24 (44)
Carcinoembryonic antigen – level
   ≤5 ng/ml                                                                     27 (50)
   >5 ng/ml                                                                     12 (22)
   Unknown                                                                    15 (28)
Clinical primary tumor category
   cT2                                                                                3 (6)
   cT3                                                                              46 (85)
   cT4                                                                                5 (9)
Clinical primary tumor category
   cN0                                                                             12 (22)
   cN1                                                                             34 (63)
   cN2                                                                               8 (15)
UICC-stage prior to radiotherapy
   Stage II                                                                       12 (22)
   Stage III                                                                      42 (78) 
Histologic grading
   Grade 2                                                                       46 (85)
   Grade 3                                                                         7 (13)
   Unknown                                                                      1 (2)

UICC: Union for International Cancer Control.

Table II. Patient characteristics related to successful downstaging.

Characteristic                               No succesful      Succesful      p-Value
                                                     downstaging    downstaging
                                                       N patients       N patients 
                                                             (%)                   (%)                  

Gender
  Female                                             8 (32)            17 (68)
  Male                                              10 (34)            19 (66)            0.89
Age at start of radiotherapy
  ≤65 Years                                        9 (33)            18 (67)
  ≥66 Years                                        9 (33)            18 (67)            1.00
Karnofsky performance score
  70-80%                                            5 (50)              5 (50)
  90-100%                                          8 (40)            12 (60)            0.68
Carcinoembryonic 
antigen – level
  ≤5 ng/ml                                          9 (33)            18 (67)
  >5 ng/ml                                          5 (42)              7 (58)            0.69
Clinical primary 
tumor category
  cT2                                                  0 (0)                 3 (100)
  cT3                                                17 (37)            29 (63)
  cT4                                                  1 (20)              4 (80)            0.48
Clinical primary 
tumor category
  cN0                                                  7 (58)              5 (42)
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UICC-stage prior to 
radiotherapy
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  Stage III                                         11 (26)            31 (74)            0.089
Histologic grading
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UICC: Union for International Cancer Control; bold values: p-values
representing at least a trend.
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