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Abstract
Background: The current treatment of locally advanced lower and middle rectum’s adenocarcinoma is well
codified. It is based on neoadjuvant radiotherapy (NRT) followed by surgical excision. However, two broad
radiotherapy approaches are being debated: short course of hypo-fractionated radiation therapy “SRT” (5 GY × 5
days) and long course concomitant radio-chemotherapy “CRT” using higher radiation dose (45-50 GY over 5 weeks)
combined with chemotherapy. The first approach allows taking care of about 4 times more patients compared to the
second in a same period. SRT was introduced at a large scale at the Pierre ET Marie Curie center (Algiers) in May
2010 by a new multidisciplinary board (Rectum board), aiming to reduce long-lasting schedules.
Purpose: The aim of the current study is to evaluate the SCR introduction effect on the access rate to NRT and
also to define its impact on treatment efficacy by assessing the primary tumor response (downsizing and
downstaging) and the complete resection margin R0 rates.
Patients and methods: In this study, the feasibility of short-course radiotherapy was evaluated. A specimen from
297 patients was studied over 10 years. We took May 2010 as a reference point to divide this specimen into two
groups, group 1 in care before May 2010 (n=130) and group 2 treated after May 2010 (n=167). Three therapeutics
protocols were used: long-course chemoradiation, short-course radiotherapy and long-course radiotherapy.
Results: In the group 1, only 33% (43/130) of patients received NRT (SRT=2.5%, CRT=60.5%, LCR=37%). In
the second group (after May 2010), 65% (113/167) of patients were able to access an NRT (SRT=73%, CRT=21%,
LCR=6%) (p<0.001). Complete response (ypT0N0) was obtained in 13 patients (30%) of Group 1 and 2 patients
(2%) of group 2 (p<0.001).
Conclusions: The large scaled introduction of short course radiotherapy and the creation of the rectum board
have allowed doubling the number of patients which benefited from neoadjuvant radiotherapy. Although, the
complete responses rate had significantly dropped.
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Introduction
Colorectal cancer is the third most common cancer in the world,
with nearly 1.4 million new cases diagnosed in 2012, over 746000 new
cases per year for men (10% of all cancers) and 614000 new cases per
year for women (9.2% of all cancers). There is a large geographic
difference in the global distribution of colorectal cancer. About 54 per
cent of colorectal cancer cases occurred in more developed countries.
The highest incidence of colorectal cancer was in Oceania and Europe
and the lowest incidence in Africa and Asia [1]. In Algeria, about 6000
new cases had been diagnosed every year [2,3]. However, this
incidence is increasing rapidly over the lasts decades, it had almost
quadrupled passing from 6 new cases per 100000 people per year in
1993 to 23.4 new cases per 100000 for men in 2013 according to
Algiers cancer registry.
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The current treatment of locally advanced lower and middle
rectum’s adenocarcinoma is based on neoadjuvant radiotherapy (NRT)
combined or not to chemotherapy, followed by a carcinological surgery
excision, total mesorectal excision. The indications of such treatment
are: sub serosa invasion (T3,T4) and/or lymph node metastasis (N+)
[4-6].
There are two radiation regimens typically used in clinical practice
are still being debated such as hypo fractionated radiotherapy so-called
short course radiation “SRT”(5 fractions of 5 Gy delivered over 1 week)
and long course concomitant radio-chemothera py “CRT” using higher
radiation dose (45-50 GY over 5 weeks) combined with chemotherapy.
This debate is mainly centered on how to get the most optimal
beneficial effect with the lowest toxicity. In developed countries, CRT
followed by surgery within 4-8 weeks is the gold standard because of
its excellent results demonstrated in local control of the disease leading
to total eradication of all Tumor cells in some cases [7,8] (complete
response) thus prompting some authors to suggest exclusive treatment
by RT without surgery [9].
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The surprising increase in colorectal cancer incidence in Algeria has
reduced the capacities of treatment by chemoradiation due to lack of
radiotherapy facilities. A committee (rectum committee) created in
May 2010 suggested treating patients with hypofractionated
radiotherapy which would theoretically increase the patient
management capacity by fourfold The aim of this study is to evaluate
the efficacy of this approach.

Patients and Methods
This retrospective study comprised 297 eligible patients with middle
and lower rectal cancer, enrolled between May 2004 and January 2010

in Debussy clinic of Algiers before and after the creation of the rectum
committee on May 2010 in order to evaluate the efficacy of their
treatment. Individual patient data were collected: Age, gender, medical
history, American Society of Anesthesiology score (ASA), TNM
staging (clinic, endoscopic, MRI, scanner), neoadjuvant and adjuvant
treatment and distance between the lower pole of the tumor and the
anal margin. All included patients had locally advanced rectal cancer
(T3, T4 or node positive disease) part of them had received
Neoadjuvant radiotherapy. A summary of all the data concerning the
two groups are shown in the (Table 1).

Characteristics

Group 1 (n=130)

Group 2 (n=167)

Middle Age

55 years

55 years

Gender M/W%

73/130 (56%)

97/167 (58%)

low (0-5 cm)

88 (68%)

112 (67%)

Middle (5-10 cm)

42 (32%)

52 (33%)

ASA 1+2

128 (98%)

165 (99%)

Liver metastases

18 (13. 8%)

13 (7.8%)

Adjuvant Chemotherapy

41 (31.5%)

55 (33%)

Short-course radiotherapy

1 (2.5%)

81 (73%)

Chemo radiation

26 (60.5%)

23 (21%)

Long-course radiotherapy

16 (37%)

7 (6%)

location

Table 1: Characteristics of patients before (Group 1) and after (Group 2) May 2010.
In this study 130 patients were treated before May 2010 (group 1)
and 167 after (group 2), the main objectives were to evaluate the access
rate to neoadjuvant radiotherapy, the tumor response (downsizing and
down staging) and the completion of R0 resection. The Secondary

endpoints were tumor resectability, severe postoperative morbidity
(grade III and IV according to Clavian and Dindo classification),
postoperative mortality and local recurrence (Figure 1).

Figure 1: Down staging chemo radiation+surgery (TME) after 6 weeks of a tumor initially classified cT3N+. After histological study, it is
classified ypT2N0.
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Three radiation regimens had been used: chemo radiation (CRT)
45-50 Gy in 5 weeks combined with adjuvant chemotherapy using
5FU, long-course radiotherapy (LCR) without chemotherapy and
short-course radiotherapy 5 Gy in 5 days (SRT) (total of 25 Gy) (Figure
2).

the second phase (after May 2010), 65% (113/167) of patients have
been able to access neoadjuvant radiotherapy (SCR=73%; CR=21%;
LCR=6%). The use of short-course radiotherapy has doubled the
number of patients treated. Surgical excisions were performed on 113
patients in group 1 (87%) and on 138 patients in group 2 (83%). 53
abdominoperineal resection (47%) has been achieved in group 1 and
52 (38%) in group 2 (p=0.1), the rest of surgical operations were low
anterior resection with or without restoring the intestinal continuity
(Figure 1).
The R0 (complete resection) rate in group 1 and 2 was 90%
(102/113) and 85.5% (118/138), respectively. This difference is not
significant (p=0.3). The neoadjuvant treatment response was assessed
after histological study by comparing the ypTNM classification with
the inceptive cTNM classification. 13 patients (30%) in group 1 had a
pathological complete response (ypT0N0) versus 2 patients (2%) in
group 2 (p<0.001). Furthermore, 21 patients in group 1 (49%) had a
down staging ypT1-2N0 and 39 patients (35%) in group 2, (p=0.1).

Figure 2: Complete sterilization after short course radiotherapy.
Tumor initially classified cT3N.

Results

Postoperative complication was reported in 45 of 130 patients (35%)
in group 1 versus 36 in the second group (21.5%) (p=0.01); reminding
that complications counted are those which required a surgical or
instrumental action (hemorrhagic or septic complication) or with an
organ failure treated in intensive care unit. The difference in mortality
was not significant, 7% in group 1 (n=9) versus 5% in group 2 (n=9)
(p=0.5). In the other hands, the difference in local recurrence rate was
significant with 17% in group 1 and 9% in group 2 (p=0.05) (Table 2).

Before May 2010, only 33% (43/130) of patients have been treated
by neoadjuvant radiotherapy (SCR=2.5%, CR=60.5%, LCR=37%). In
Group 1 (n=130)

Group 2 (n=167)

P

Neoadjuvant radiotherapy

43 (33%)

111 (67%)

<0.001

Anterior Resection

113 (87%)

138 (83%)

0.5

Abdominoperineal resection

53 (47%)

52 (38%)

0.1

Complete resection margins R0

102 (90%)

118 (85.5%)

0.3

Morbidity III-IV

45 (35%)

36 (21%)

0.01

Mortality

9 (7%)

9 (5%)

0.5

Local recurrence

19 (17%)

12 (9%)

0.05

Complete response T0 N0

13/43 (30%)

2/111 (2%)

<0.001

Downstaging T1-2 / N0

21 (49%)

39 (35%)

0.1

Table 2: Postoperative complication results.

Discussion
Neoadjuvant radiotherapy in the management of rectal cancer is
used if the tumor center is located within 10 cm from anal margin and
infiltration has exceeded muscularis propria and/or reached lymph
nodes. Despite the clarity of these indications, not all of patients were
able to access neoadjuvant radiotherapy due to lack of radiotherapy
accelerators in Algeria before 2010 [10]. By creating the rectum
committee and adopting the short-course radiotherapy we have been
able to recruit more patients. The Colorectal Cancer Collaborative
Group and Wong et al. conducted literature-based meta-analyses that
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focused on preoperative radiation, and they found beneficial effects on
local control compared to surgery alone [11,12]. Then, meta-analyses
by De Caluwé et al. and Ceelen et al. demonstrated that preoperative
CRT improves local control in resectable stage II and III rectal cancer
compared to preoperative RT alone [13,14]. Nevertheless a metaanalyses by Chen et al. based on eight randomized controlled trials
involving 6894 patients found that short course radiotherapy
substantially reduced the risk of local recurrence compared with
surgery alone or selective postoperative radiation ± chemotherapy, also
this effect is also comparable when compared with long course chemo
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radiation, which is in contrast with the meta-analysis findings by De
Caluwé et al. and Ceelen et al. [15].
Although SRT has been shown to marginally improve survival over
surgery alone in this meta-analysis, it must be emphasized that the
Swedish trial was the only included trial that reported a significant
improvement in survival, and there was evidence of heterogeneity
across the included studies [16]. Therefore, this result should be
interpreted with caution. Contrary to the belief that reduction in local
recurrence after radiation increases the likelihood of overall survival,
no significant effect in terms of overall survival was found from SRT
approach compared with selective postoperative radiation ±
chemotherapy [17]. The result was similar with prior meta-analyses
[11-14]. This finding seems to be reasonable, considering the following
facts. First, the reduction in mortality from rectal cancer may be largely
counterbalanced by the increased risk of death from other causes.
Second, the number of patients may not be large enough to reliably
detect small but significant differences in long-term survival.
Furthermore, Chen et al. did not find a statistically significant
difference in overall survival between the SRT group and the long
course chemo radiation group. Also some trials have demonstrated
their similarity in terms of recurrence-free survival [18].
In the matter of our primary endpoint of judgment, we were able to
double the number of patients receiving neoadjuvant radiotherapy
from 33% to 65% in a shorter time span of 2 years. This result was
comforting as the logistics platform remained unchanged with the
same number of accelerators as before 2010. In addition to that as the
smaller number of fractions makes short course radiation (SRT) less
expensive and more convenient than long course radiation, this
schedule is preferred in countries with limited financial resources.
The R0 resection rate was comparable to the published literature,
approaching 90% which suggest that the 6-8 weeks delay we have set
for surgery is also feasible with short-course radiotherapy [19].
The benefit of radiotherapy is not limited in long-term local control
of the disease, as was shown in an update of the German Trial after 11
years of follow-up [20]. One of the main consequences is its capability
to lead to tumor regression on different levels: the size of primary
tumor (downsizing) and the depth of wall and nodes infiltration
(downstaging). In Sanghera et al. trial, 42% of complete response after
chemoradiation was observed [21]. It has decreased in our study from
30% (before May 2010) to 2% (after May 2010) after adoption of the
short scheme which is not astounding given the lower doses and time
compared with long scheme. However, more than the third of patients
has downstaging which is satisfying and approaching the results of
different series published. However, In An interim analysis of the
Stockholm III trial comparing 3 preoperative radiotherapy schemes
showed a pathologic complete response (pCR) in 12.5% of patients in
the short course radiation with delayed-surgery group whereas the rate
of pCR after short course radiotherapy with immediate surgery was
only 0.8%. As shown in other nonrandomized studies [7,8], the rate of
pCR after short course radiation and delayed surgery is not largely
different from that which is observed after conventionally fractionated
chemoradiation. Therefore, short course radiation with a delayed
interval to surgery can be a reasonable option for elderly patients with
comorbidities, who are often unfit for chemotherapy and can be used
when tumour shrinkage is necessary prior to resection [15].
The postoperative morbidity was defined as complication occurring
between 0 and 30 days after the surgical procedure. It included septic
complications (anastomotic leak, wound infection, evisceration and
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deep abscess), hemorrhagic complications and postoperative ileus.
Overall morbidity rate was 21% in group 2 versus 35% in group 1 with
statistical significance (p=0.01); this result could be distorted since we
did not collect all complications (grade I and II of Clavien-dindo) and
we also didn’t differentiate side effects of radiotherapy from those of
surgical procedure. The different published studies did not show any
difference in morbidity after the two protocols [21]. Nevertheless,
Chen et al. demonstrated that in the SRT group, 8 of 318 patients
(2.5%) developed a grade 3 or 4 acute treatment related toxicity, while
this grade of toxicity was observed in 75 out of 320 patients (23.4%) in
the CRT group. This difference was statistically significant (RR 0.11;
95% CI, 0.05 to 0.22; P<0.00001). There was no statistically significant
heterogeneity among the studies (I2=44%, P=0.18) which shows the
superiority of SRT in terms of reducing post-radiotherapy morbidity.
As for local recurrence, no statistically significant difference in local
recurrence was observed in the short course irradiation group when
compared with the chemoradiation group in Chen et al. meta-analyses.
In our study we did notice a significant difference between the two
groups, 17% in group 1 and 9% in group 2. This encouraging and
comforting result contains however a statistical bias. In fact, the followup time were not similar, the first group was followed for 5 years while
the term of the second group was only 3 years. We consider these
results satisfying since we have been able to give population in need
access to this vital treatment. However, we have to recognize some
methodological criticisms. Indeed, the retrospective characters of our
study decrease its argument value. The shorter follow-up time of group
2 has deprived the results of an important element, the local recurrence
that we could not compare to literature.

Conclusion
Outcomes continue to improve in colorectal cancer as affected
patients are discovered earlier in the disease process, largely
attributable to increased screening efforts. Improved surgical technique
and the incorporation of pre-operative radiotherapy all appear to
confer additional benefits for a large portion of patients. On its side the
cancer management in Algeria has confronted a lot of challenges by
lack of organization and logistical means. The introduction of
hypofractionated radiotherapy had doubled the number of patients
treated with neo-adjutant radiotherapy. We also reported a decrease in
postoperative morbidity and a better local control of the disease.
Further studies are needed to better evaluate this approach using better
control of the scientific parameters.

Implications and Limitations
What are the implications of this study? The "hypofractionated"
radiotherapy allows to multiply by three the capacity to treat patients
with advanced localized rectum cancers in a specialized center in
Algeria. There are limitations to this study; First, the heterogeneous
groups of patients and second, the retrospective design. Therefore,
results should be interpreted with caution, in particular when looking
at the "local" recurrences number and the rate of histological response
after radiotherapy.
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