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Introduction

Locally advanced rectal cancer may produce 
significant pelvic morbidities including bleeding, 
pain, obstruction and tenesmus [1]. In advanced 
disease, chemotherapy usually has a positive ef-
fect on the primary tumor, even if a subgroup of 
non-responsive patients still experiences pelvic 

symptoms unsuitable for surgery [2]. Moreover, 
patients may not be candidates for standard treat-
ment due to advanced age and/or comorbidities. 
Radiation therapy (RT) is a potentially effective 
palliative treatment for patients with symptomatic 
rectal cancer. Nevertheless, almost all the evidence 
about palliative RT in this setting was largely out-
dated, retrospective and based on 2D conventional 

ABSTRACT

Background: Palliative radiation therapy (RT) is used to treat symptomatic rectal cancer although clinical benefits and toxic-
ities are poorly documented. There is no consensus about the optimal RT regimen and clinical practice undergoes significant 
changes. Our aim was to evaluate the efficacy and toxicity of short-course (SC) RT in this setting of patients.

Materials and methods: Charts from patients with locally advanced disease not candidates for standard treatment or with 
symptomatic metastatic rectal cancer treated with SCRT (25 Gy/5 fractions in 5 consecutive days) were retrospectively re-
viewed. Clinical outcome measures were symptomatic response rate and toxicity.

Results: From January 2007 to December 2017, 59 patients (median age 80 years) received SCRT; 53 were evaluable. The me-
dian follow-up was 8 months (range, 1–70). Clinical response to RT for bleeding, pain and tenesmus was 100%, 95% and 89%, 
respectively. The compliance with the treatment was 100% and no patient experienced acute severe (≥ grade 3) toxicities. 
Median time to symptoms recurrence was 11 months (range 3-69). Globally, the median overall survival was 12 months.

Conclusions: SCRT is a safe and effective regimen in symptomatic rectal cancer and may be considered the regimen of choice 
for standard treatment in unfit patients.
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treatment, which is no longer used nowadays [3]. 
A recent systematic review of palliative RT for rec-
tal cancer documented symptomatic improvement 
across a wide range of treatment schedules [3]. Un-
fortunately there is no consensus on how palliative 
treatment should optimally be delivered regarding 
indication, dose and timing [3]. Randomized stud-
ies of palliative RT in other scenarios have shown 
that hypofractionated schedules can be used as 
effectively as conventional treatment, without in-
creased toxicity [4]. In symptomatic-rectal-cancer 
patients a strong rationale for using hypofraction-
ated regimens is based on the excellent response to 
short-course (SC) RT as preoperative treatment, 
both in fit or unfit locally advanced rectal cancer 
patients [5–7] or as alternative to surgery in stage 
IV near-obstructing lesions [8]. 

The primary aim of the present study is to eval-
uate retrospectively the palliative effect of SCRT in 
symptomatic rectal cancer patients; the second one 
is to report treatment-related toxicity and patient’s 
compliance.

Materials and methods

We retrospectively reviewed the medical records 
of patients with rectal cancer, treated from Janu-
ary 2007 to December 2016 with palliative SCRT. 
The study was approved by the Regional Ethical 
Committee (ref. N.15898/19/ON).  

Selection criteria
Eligible patients had to fulfill the following crite-

ria: 1) histologically-proven diagnosis of extraperi-
toneal rectal adenocarcinoma, 2) locally advanced 
primary disease (cT3–T4 N0/N+) or recurrent dis-
ease unfit for standard treatment due to age and/or 
comorbidities, 3) metastatic disease, 4) symptomatic 
disease for at least one of the following signs: bleed-
ing, pain, tenesmus, obstruction, 5) life expectancy 
longer than one month. Exclusion criteria were: 1) 
previous pelvic RT, 2) concomitant chemotherapy 
or chemotherapy administered less than 1 month 
from the beginning of radiotherapy. Staging includ-
ed local tumor assessment by digital rectal exam-
ination, colonoscopy, chest and abdomen computed 
tomography (CT) scan. Local extension of disease 
was assessed by rectal endoscopic ultrasound (EUS) 
and/or pelvic magnetic resonance imaging (MRI).

Treatment
Patients were instructed to empty the bladder 

and drink 500 cc of water 30 minutes before CT 
simulation and before every daily RT fraction. 
Delineation of the clinical target volume (CTV) 
included the primary disease and the corre-
sponding mesorectum plus 2 cm cranio-caudally. 
The planning target volume (PTV) was CTV plus 
a 1 cm margin in all directions. The following were 
contoured as organs at risk: small bowel, femo-
ral heads, bladder, anal canal, uterus and vagina (in 
female), prostate and seminal vesicles (in male). 
Conformal 3DRT was planned using Philips-Pin-
nacle3 treatment planning system. The dose frac-
tionation regimen was 25 Gy in 5 fractions in 5 
consecutive days, delivered by an isocentric 3–4 
field technique.

Symptom and toxicity assessment
Response to treatment was assessed clinically; 

in particular for bleeding, a response was defined 
as resolution or improvement with stable hemo-
globin values. For pain and tenesmus, a response 
was scored as decreased pain and/or reduction/dis-
continuation of analgesic medications. All patients 
were evaluated before RT and clinical response 
was assessed one month after the end of treatment. 
Acute toxicity was evaluated according to the Com-
mon Terminology Criteria for Adverse Events (CT-
CAE) scale version 3.0. The duration of response 
was defined as the interval between the onset of 
clinical benefit and the relapse or the worsening of 
sign/symptoms of disease or death. The follow-up 
period was defined from the start of RT to death or 
to the last follow-up. For those patients who were 
unable to go to the hospital, the clinical update was 
performed by telephone with the patient’s general 
practitioner.

Statistical analysis
The statistical analysis used a software pro-

gram SPSS (version 22.0; Inc Chicago, IL, United 
States). The data are presented in tabular form. 
Quality variables are expressed as absolute fre-
quency/frequency relative percentage. Continu-
ous variables, such as the age of patients, are pre-
sented using descriptive statistical parameters. 
Kaplan Meyer curves are used to assess overall 
group survival.
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Results

In the period study a total of 59 patients were 
retrospectively collected. Six out of 59 patients 
were not evaluable for the analysis: 1 patient as 
receiving a previous pelvic radiotherapy treat-
ment (30 Gy in 10 fractions), 1 as having a pelvic 
relapse from sigmoid cancer, 2 for early death oc-
curring less than one month from treatment, 1 as 
submitted to low anterior resection four months 
after RT without any signs of progressive disease 

and, lastly, 1 patient as lost to follow-up within 
1 month from RT. Patient characteristics are shown 
in Table 1. Median age was 80 years (range 49–93 
years) and median KPS, 70% (range 50–100%). 
Forty-one (77%) patients had lower rectal cancer, 
9 (17%) had local relapse and 26 (49%) metastatic 
disease. Thirty-one (58%) patients had not received 
previous oncologic treatment and forty-six (87%) 
had disabling comorbidities such as cardiovascular 
and bronchopulmonary diseases, diabetes, stroke. 
The median follow-up was 8 months (range, 1–70). 
The patient’s clinical symptoms before and after 
RT are reported in Table 2. At the beginning, 46 
(87%) patients presented bleeding, 22 (42%) pain 
and 19 (36%) tenesmus. Seventeen (77%) out of 
twenty-two patients who had received previous 
treatments (surgery and/or chemotherapy) were 
referred to the radiation oncologist for a local-
ly progressive disease. The clinical response to 
RT for bleeding, pain and tenesmus was 100%, 
95% and 89%, respectively. No symptom worsen-
ing was reported. Patients’ compliance to RT was 
100%. Most (91%) of the cases did not experi-
ence any grade of acute toxicity. Seven (13%) pa-
tients experienced a temporary worsening of pain 
and/or rectal tenesmus. No patient interrupted RT 
for rising toxicities and no severe acute toxicity (≥ 
grade G3) was detected. Among the 53 evaluable 
cases, in fifteen (28%) the symptoms resumed, 
while 38 (72%) did not have symptom recurrence 
until death or the last clinical update. Duration 
of response was 8 months (range 1–70). The me-
dian time for symptom recurrence was 11 months 
(range 3–69). Eight out of 15 patients with symp-
tom relapse, underwent RT retreatment for a total 
dose of 16–20 Gy in 4–5 fractions. Treatment was 
delivered by the intensity modulated radiotherapy 
(IMRT) technique and was well tolerated. The me-
dian OS was 12 months.

Table 1. Characteristics of evaluable patients

Variable Values

Gender, n (%)

Male

Female 

33 (62)

20 (38)

Age (years)

Median (range) 80 (49–93)

KPS 

Median (range) 70% (50–100%)

Disease site, n (%)

Lower rectum (from AV to 7 cm)

Middle rectum (from 7 to 11 cm)

Higher rectum (above 11 cm)

41 (77)

9 (17)

3 (6)

Stage, n (%)

II

III

IV

Local relapse

7 (13)

11 (21)

26 (49)

9 (17)

Comorbidities, n (%)

Yes

No

46 (87)

7 (13)

Previous Treatments, n (%)

Surgery (LAR, colostomy/ileostomy)

Chemotherapy

None

More than one therapy

12 (23)

12 (23)

31 (58)

5 (9)

KPS — Karnofsky Performance Status; AV — anal verge; LAR — low anterior 
resection

Table 2. Clinical response to treatment

Symptoms Before RT After RT

Yes No Yes No

Bleeding 87% (46/53) 13% (7/53) 0% 100% (46/46)

Pain 42% (22/53) 58% (31/53) 5% (1/22) 95% (21/22)

Tenesmus 36% (19/53) 64% (34/53) 11% (2/19) 89% (17/19)

RT — radiation therapy
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Discussion

Results from our study showed that patients 
with symptomatic rectal cancer, unfit for standard 
treatment due to age and/or comorbidities, may 
effectively be treated with SCRT, without toxic-
ity. The clinical response was obtained in 100%, 
95% and 89% of patients with bleeding, pain 
and tenesmus, respectively. The compliance to RT 
was 100% and no patients experienced acute severe 
(≥ grade 3) toxicities. Median overall survival was 
12 months. RT maintained the clinical response for 
the remaining period of life (until death) in 2/3 of 
cases (72%).

Palliative RT is a potentially effective treat-
ment in this setting of patients, although the data 
published in the literature are limited. Almost all 
the published studies on palliative RT was recent-
ly reviewed by Cameron et al. [3]. The review in-
cluded 27 studies, 23 of which were retrospective. 
There were large variations in applied RT regimens, 
sample sizes, primary endpoints, outcome mea-
sures and follow-up periods. The overall symptom 
response rate was 75% and clinical benefit was re-
ported for pain, bleeding and discharge, mass ef-
fect in 78% (range 78–93%), 81% (range 68–100%), 
71% (range 35–88%) of cases, respectively. Medi-
an duration of symptoms relief was 6–9 months. 
However, due to methodological shortcomings in 
the reports and great inter-study variability, it is 
impossible to draw valid and reliable conclusions 
regarding indication, dose and timing of the pallia-
tive RT, or potential toxicity.

A clear relationship between RT dose and symp-
tom response has yet to be conclusively established. 
Wong et al. reported a dose-response correlation 
in recurrent rectal cancer patients in terms of pain 
control, submitted to RT total dose going from 
less than 20 Gy to 45 Gy [9]. Wang et al. also doc-
umented an improvement of clinical benefit with 
increased dose of RT [10].  Crane et al. reported 
the results obtained with three different RT reg-
imens (30 Gy/6 fractions, 35 Gy/14 fractions 
and 45 Gy/25 fractions) documenting that a bio-
logical equivalent dose (BED) < 35 Gy10 was asso-
ciated with worse clinical control of pelvic disease 
[11]. Subsequently, Bae et al. demonstrated a sta-
tistically significant improvement of local control 
for a BED ≥ 40 Gy10, even if 1/3 of cases had colon 
cancer. RT total dose ranged between 8–60 Gy with 

1.8–8 Gy dose per fraction and 23% of patients 
were treated with concomitant chemo-radiothera-
py [12]. Lastly, Chia et al. using a BED cut-off of 
39 Gy10 did not document any dose-response re-
lationship. These results may be clearly related to 
a wide range of dose-fractionation schedules used 
[13].  

In clinical practice, symptom relief could be ob-
tained with both SC or long-course RT. To compare 
these two schedules with the linear-quadratic mod-
el, a moderately low a/b (5.06 Gy) ratio estimated 
for rectal adenocarcinoma [14] and time correction 
for high tumor clonogen repopulation induced by 
radiation [15] were used in the BED calculation. 
For the SC schedule, the BED, both for tumor 
control and late damage, compared favorably with 
respective doses calculated for conventionally frac-
tionated schedules [16]. 

Randomized studies of palliative RT in other sce-
narios have shown that hypofractionated treatment 
can obtain symptom palliation as effectively as con-
ventional treatment, without increased toxicity [4].

A strong rationale for using hypofractionat-
ed regimens is based on the excellent response to 
SCRT as preoperative treatment both in fit or un-
fit locally advanced rectal cancer patients [5–7, 17, 
18]. Also in our experience, we confirm the safety 
and the efficacy of SC preoperative regimen in unfit 
locally advanced rectal cancer patients [19].

Apart from the review by Cameron et al. [3], few 
studies have been published, whose characteris-
tics and symptomatic response are summarized in 
Table 3 and Table 4, respectively. 

Two prospective phase II studies evaluating 
the role of palliative SCRT in stage IV symptomat-
ic rectal cancer patients were published. The study 
by Tyc-Szczepaniak et al., carried out in 40 cases 
affected by symptomatic rectal adenocarcinoma 
(stage IV), demonstrated the feasibility and efficacy 
of up-front SCRT followed by chemotherapy both 
in terms of avoiding palliative surgery and clinical 
control. In particular, only 20% of patients under-
went palliative surgery because of local symptom 
progression, most of them within 12 months from 
RT; 65% of patients had complete (30%) or signif-
icant improvement (35%) of pelvic symptoms af-
ter 2 years from RT. Median overall survival was 
12 months and the 2-year overall survival rate was 
23% [8]. These results were confirmed by Picardi 
et al.; 18 patients with symptomatic obstructing 
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rectal cancer received SCRT. Globally, 89% of cas-
es had complete response (39%) or improvement 
(50%) of obstructing symptoms. The response rates 
of pain and bleeding were 87.5% and 100%, respec-
tively. About 70% of patients were colostomy-free 
at 2 years from RT. About 17% of patients experi-
enced grade 3 acute toxicity, even if no one stopped 
RT. Median overall survival was 25 months [20].  

At the same time, Chia et al. published the re-
sults of a retrospective study carried out in 99 pa-
tients with symptomatic rectal cancer. Dose-frac-
tionation regimen ranged from 18 Gy/6 fractions 
to 54 Gy/30 fractions; even if the most prevalent 
fractionation schedule was 30 Gy/10 fractions. Re-
lief from bleeding, pain and obstruction was doc-
umented in 86.7%, 79.3% and 62.5% of cases, re-
spectively. The median duration of response ranged 
from 4.2 to 5.4 months. Median overall survival 
was 6.9 months. Grade 3 acute toxicity occurred in 
3% of cases [13].

Lastly, Cameron et al. published the results 
of a prospective phase II study. Fifty-one symp-

tomatic or recurrent rectal cancer patients were 
treated with hypofractionated palliative RT 
(30–39 Gy/10–13 fractions). In 33/51 evaluable 
patients, overall response rate was 85%. Eighteen 
(35%) patients did not complete the study fol-
low-up mostly due to deteriorating health. Clini-
cal response for pain, rectal dysfunction, bleeding 
were 77%, 90% and 100% of cases, respectively. No 
grade 4 toxicity was reported. Median overall sur-
vival was 9 months [21].

The latest published studies concerning pallia-
tive RT (Tab. 3 and 4), were carried out in patients 
with advanced age (apart from the Polish trial), us-
ing two distinct hypofrationations and obtaining 
an overlapping overall clinical response. Neverthe-
less, there are some critical issues represented by 
differences in patient and disease characteristics, 
chemotherapy treatment, duration of response 
and survival. In particular, considering the limited 
life expectancy of the enrolled patients in the pro-
spective study by Cameron et al. [21], it is advis-
able to use shorter treatment schedules (especially 

Table 3. Characteristics of published studies on palliative radiotherapy

Author/Year Study design No. patients Median age 
[yrs] Stage IV RT regimen Chemotherapy

Tyc-Szczepaniak 2013 Prospective 40 65 100% 25 Gy/5 fr 100%

Picardi  2016 Prospective 18 77 44% 25 Gy/5 fr 100%

Cameron  2016 Prospective 33/51^ 79 80% 30–39 Gy/10–13 fr 17%

Chia  2016 Retrospective 99 74 68% 30 Gy/10 fr* 10%

Our series Retrospective 53 80 49% 25 Gy/5 fr 23%

No. — number; yrs —years; RT — radiation therapy; fr — fractions; ^number of evaluable patients; *most prevalent fractionation

Table 4. Symptomatic response to palliative radiotherapy in recently published studies

Author/Year RT regimen OSRR Response for symptom Duration of response Overall survival

Tyc-Szczepaniak 2013 25 Gy/5 fr 65% Obstruction 65% At 2 yrs 67% 11.5 ms

Picardi 2016 25 Gy/5 fr 89%
Bleeding 100%

Pain 87.5%
Colostomy-free 

at 2 yrs 70% 25 ms

Cameron 2016
30–39 Gy/

10–13 fr
85%

Bleeding 100%

Tenesmus 90%

Pain 77%

NR 9 ms

Chia 2016 30 Gy/10 fr* NR

Bleeding 86.7%

Pain 79.3%

Obstruction  62.5%

4.2–5.4 ms 6.9 ms

Our series 25 Gy/5 fr 100%

Bleeding 100%

Pain 95%

Tenesmus 89%

8 ms 12 ms

RT — radiation therapy; OSRR — overall symptomatic response rate; fr — fractions; yrs — years; NR — not reported; ms — months; *most prevalent 
fractionation
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when bleeding is the target symptom) and using 
a more prolonged fractionation for only those pa-
tients with relatively long expected survival.

Due to the retrospective nature of our study, 
clinical response and toxicity were dependent 
upon information of clinical records. Despite these 
limitations, both the number of patients recruited 
and the symptoms response rates are consistent 
with those reported in the literature. Furthermore, 
considering the high feasibility, the low toxicity 
and the short duration, this type of fractionation 
can be considered an excellent treatment for symp-
tom control in patients unfit for conventional treat-
ments or in clinical situations where it can be easily 
integrated with chemotherapy phase for systemic 
disease control [22, 23].

The role of palliative RT, in stage IV rectal cancer, 
was recently documented independently of symp-
toms due to the primary site of disease. A large pop-
ulation-based and propensity score-matched study 
suggests that palliative RT, beyond the relief of a va-
riety of pelvic symptoms, could provide significant 
survival benefits [24]. According to the subsequent 
publication, it should seem that patients receiving 
upfront radiotherapy, with or without chemother-
apy, had fewer local complications due to primary 
tumor compared to those who only received che-
motherapy [25]. These results need to be confirmed 
in prospective clinical trials to identify which pa-
tients might best benefit from RT. 

Conclusions

SCRT is an effective and well-tolerated regimen 
in symptomatic rectal cancer patients. Further clin-
ical research is needed to identify the optimal frac-
tionation schedule based on the different prognos-
tic factors related to both disease and patient.
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