
Abstract. Aim: To define safety and efficacy of a palliative,
short-course accelerated radiation therapy for symptomatic
locally advanced primary pelvic cancer. Materials and Methods:
A phase II trial was planned based on the minimax Simon’s two-
stage design. A total of 18 Gy in 4.5 Gy/fraction administered
twice a day was delivered (SHARON). Pain and quality of life
were recorded according to the Visual Analogue self-assessment
and the cancer linear analog scales (CLAS), respectively.
Results: Twenty-five patients were enrolled in the study. The most
frequent baseline symptoms were pain (48%), bleeding (40%),
bleeding/pain (8%), and intestinal sub-occlusion (4%). The
overall palliative response rate was 96.0%, with a median
palliative duration of 6 months. An improvement of quality-of-
life indices (well-being, fatigue, and ability to perform daily
activities) was noted in 64.0%, 36.0%, and 48.0% of patients,
respectively. Conclusion: The SHARON regimen was well

tolerated and effective in the palliative treatment of patients with
locally advanced pelvic cancer. Based on these results, a
multicentric prospective phase III trial is ongoing to compare
this regimen with traditional 2-week radiotherapy treatment.

Symptoms such as pain, bleeding, intestinal/urinary occlusion,
nausea, and vomiting can deeply affect the quality of life (QoL)
of patients with locally advanced pelvic cancers (1-5). Moreover,
for symptomatic patients with metastatic disease or severe
comorbidities, radical treatments are generally contraindicated.
Palliative radiotherapy (RT) can be an effective option to control
symptoms and consequently improve patient QoL (6).

Short-course RT regimens have several advantages in the
palliative setting: i) Reduced discomfort for patients, ii)
reduced delay of systemic treatment when indicated, iii)
reduced delay until hospice admission, and iv) reduced costs
for the health system. These advantages are particularly
interesting in lesser resourced settings with long waiting lists
for RT (7).

Our group previously reported the results of hypo-
fractionated-accelerated RT (delivered in four fractions on 2
consecutive days) in different palliative settings: complicated
bone metastases, brain metastases, head and neck cancer,
thoracic tumors, and elderly patients (8-13). The treatment
was well tolerated and effective in terms of symptom relief.
A potential risk while using a hypo-fractionated regimen is
the development of long-term radiation-related side-effects
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in adjacent radiosensitive organs at risk (14). However, the
delivery of two fractions per day can reduce this risk due to
the lower fraction size (15). 

We previously tested this RT regimen in a phase I dose-
escalation study on advanced pelvic malignancy and defined
the 18 Gy dose level as the maximum-tolerated dose (16).
Therefore, the aim of this prospective phase II trial was to
assess the efficacy of this protocol in the palliative treatment
of advanced symptomatic pelvic malignancies. 

Patients and Methods

Eligibility criteria. Patients with histologically proven locally
advanced symptomatic pelvic cancer were enrolled. They were
excluded from radical RT due to disease stage or presence of
multiple comorbidities or poor Eastern Cooperative Oncology
Group performance status (ECOG PS). Other eligibility criteria
were: age ≥18 years, ECOG PS ≤3, and no prior RT to the same
site. Patients undergoing systemic therapy were enrolled after a 10
day-interval from their last chemotherapy administration. All
patients underwent a first evaluation with clinical history, physical
examination, blood tests, and pelvic computed tomographic (CT)
scan. Information on symptoms, ECOG PS, and QoL were
registered at baseline and at each follow-up. Pain was measured on
the validated Visual Analogue self-assessment Scale (VAS) (17).
Pain intensity and use of analgesics were also recorded according
to the International Atomic Energy Agency scale (Pain and Drug
scores) (18). The QoL indices were evaluated using the Cancer
Linear Analog Scale (CLAS) 1, CLAS2 and CLAS3 visual analog
scales for well-being, fatigue, and ability to perform daily activities,
respectively. The reliability of these QoL indices have been
validated and published (19).

Study design and end-points. The sample size was defined on the
minimax Simon’s two-stage design (20). This statistical design was
to test the null hypothesis that the symptomatic response rate would
improve from 10.0 to 30.0% (with an α and β error of 0.05 and 0.2,
respectively) without and with RT, respectively. Based on this
design, the enrolment of 15 patients was planned in the first stage
of the trial. In the case of ≤1 symptomatic response recorded in the

first 15 patients, the closure of the study was planned and the tested
regimen was to be considered ineffective. If two symptomatic
responses were recorded in the first 15 patients, continuation of the
study was planned with further enrollment of 10 additional patients.
With ≤5/25 symptomatic responses after RT, the treatment would be
considered ineffective.

RT planning and delivery. All enrolled patients underwent a CT-scan
simulation in supine position. Simulation CT images were taken in
5-mm increments over the region of interest. The gross tumor
volume (GTV) was defined as the macroscopic lesion. The clinical
target volume (CTV) was defined as the GTV plus 1 cm isotropic
margin. The planning target volume (PTV) was the CTV with 1 cm
isotropic margin. Three-dimensional conformal RT was planned
using the Oncentra MasterPlan (Nucletron B.V., Veenendaal, the
Netherlands) treatment planning system. A four-field ‘box’ RT
technique was employed in all patients (Figures 1A and B). A total
of 18 Gy were delivered in 4.5 Gy/fraction twice a day with an
interval of at least 8 hours between fractions to allow normal tissue
repair. Using an α/β ratio of 3, the corresponding equivalent dose
in 2 Gy fractions (EQD2) was 27.8 Gy (21). The dose was specified
according to the International Commission on Radiation Units and
Measurements Report 62 (22). Dose–volume histograms were
calculated for PTV and organs at risk. The treatment was delivered
by an Elekta Precise Linac (Elekta AB, Stockholm, Sweden)
equipped with standard multi-leaf collimators. During treatment
planning and delivery, the medical and physics staff performed two
independent checks for quality assurance (23). Treatment
reproducibility was checked before any fraction using an electronic
portal imaging device (24).

Follow-up evaluation. Fifteen days after RT, all patients underwent a
first evaluation. Afterwards, patients were followed at 2-month
intervals. Evaluation consisted of clinical history, physical
examination, and blood test. Acute and late radiation-related toxicities
were scored according to the Radiation Therapy Oncology Group
(RTOG) and the European Organisation for Research and Treatment
of Cancer (EORTC) - RTOG toxicity scales, respectively (25). Indices
related to symptom relief, pain, drug score and QoL were recorded.
Bleeding and intestinal sub-occlusion were considered to be
completely palliated when the patient required no further medication
to control symptoms. Complete pain relief was defined as a VAS
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Table I. Tumor sites and histological types.

Tumor site                                                                              Histological type                                   Number of patients (n=25)                           %

Endometrium                                                                         Adenocarcinoma                                                        5                                                20
Colon                                                                                      Adenocarcinoma                                                        5                                                20
Prostate                                                                                   Adenocarcinoma                                                        3                                                12
Bladder                                                                                         Urothelial                                                              3                                                12
Ovary                                                                                                Total                                                                  3                                                12
                                                                                               Adenocarcinoma                                                        1                                                  4
                                                                                               Serous carcinoma                                                       1                                                  4
                                                                                         Endometrioid carcinoma                                                  1                                                  4
Vulva                                                                                           Melanoma                                                             2                                                  8
Rectum                                                                                   Adenocarcinoma                                                        2                                                  8
Synchronous: Bladder + prostate                                Urothelial + adenocarcinoma                                              2                                                  8



score of 0. A reduction without complete resolution of symptom
severity, or a decrease in pain and drug score were considered to be
a partial response. In addition, information about ECOG PS and QoL
obtained after radiotherapy was compared to that at baseline and any
difference was graded as improved, stable, or worse.  

Results
Patient characteristics. A total of 25 patients (male/female:
13/12; median age: 72 years, range=43-89 years; ECOG PS

1/2/3: 10/10/5 patients, respectively) were enrolled in this
phase II trial. The overall primary sites were endometrium
in 20%, sigmoid bowel in 20%, prostate in 12%, bladder in
12%, ovary in 12%, vulva in 8%, rectum in 8%, and
synchronous cancer in 8%. Tumor sites and histopathology
of the primary tumors are detailed in Table I. Overall, the
most frequent baseline symptoms were pain (48%), bleeding
alone (40%), bleeding/pain (8%), and bowel sub-occlusion
(4%). (prostate and bladder).
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Figure 1. Field arrangement (A: anterior-posterior field; B: lateral field) in a patient with bleeding cervical cancer recurrence showing the planning
target volume (red) coverage and sparing of organs at risk (orange: small bowel; purple: rectum; clear green: bladder; yellow: femoral heads).

Figure 2. Gross tumor volume (highlighted by the red line) before (A) and 1 month after (B) SHARON treatment in the same patient of Figure 1.
The patient showed a partial tumor response but complete response regarding bleeding.



Response. In the first stage of the trial’s design, 15 patients
were enrolled and treated. Four patients (26.6%) experienced
complete symptom remission, 10 (66.7%) a partial response,
and there was no change in one patient (6.7%). Thus, the
palliative response rate (complete plus partial symptom
remission) in the first stage was 93.3%. Based on these
results, the second stage of the trial commenced to reach the
planned total number of 25 patients.

The overall palliative response rate (complete plus partial
symptom remission) for the whole patients’ cohort was
96.0% (95% confidence intervaI=78.9->99.9%). Moreover,
eight patients (32%) experienced complete symptom
remission, 16 patients (64%) reported a partial response, and
one (4%) had no change. Median palliation duration was 6
months. The overall response rate for pain was 92.9% (95%
CI=66.5->99.9%). The pre- and post-treatment mean VAS
was 5.6 and 2.7, respectively (p<0.001). For pain relief alone
or associated with bleeding, two out of 14 patients (14.3%)
had complete symptom resolution (VAS = 0), 11 out of 14
(78.6%) had partial symptom resolution (median Δ
VAS=48.5%; Δ VAS range=16.7-83.3%), one out of 14
(7.1%) had no change, and none experienced increased pain.
Seven patients (58.3%) with bleeding (alone or associated
with pain) reported complete symptom resolution, five
(41.7%) had partial resolution, and none experienced no
change or symptom progression. The only patient with
intestinal sub-occlusion showed a partial symptomatic relief. 

At the first follow-up, 13 patients (52.0%) had improved
ECOG PS, 11 (44.0%) were stable, and one (4.0%) had
experienced deterioration. An improvement of CLAS1,
CLAS2 and CLAS3 indices was noted in 64.0%, 36.0%, and
48.0% of patients, respectively, while stability of their values
was recorded in 12.0%, 32.0%, and 20.0%, and deterioration
in 24.0%, 32.0%, and 32.0%, respectively (Figure 2A and B).

Toxicity. Acute grade 1 skin toxicity was recorded in two
patients (8.0%). Grade 1 and 2 acute gastrointestinal and
genitourinary toxicities were reported by six (24.0%) and
seven patients (28.0%), respectively. No patient had grade 3
or more toxicity. With a median follow-up of 6 months
(range=2-26 months), no patient experienced late toxicity.

Discussion

A phase II study was planned to evaluate the symptomatic
response rate of a short-course palliative RT treatment in
advanced pelvic cancer. To our knowledge, this is the first
trial testing the palliative efficacy of a hypo-fractionated
accelerated RT regimen with the delivery of a total dose of
18 Gy in this setting. The study showed this regimen
achieved an overall palliative response rate of 96.0% (95%
CI=78.9->99.9%) with a median duration of palliation of 6
months.

The main limitations of the study include the small sample
size and the short follow-up time, not allowing a definitive
assessment of late toxicity.

Our results compare favorably with other studies on
palliative RT in advanced pelvic cancer. The first study to
propose the 2×2 fractionation in the palliation of advanced
pelvic cancer was the RTOG 8502 trial in the late 1980s
(26). The study evaluated a regimen of 3.7 Gy/fraction b.i.d.
over 2 days for a total dose of 14.8 Gy, which was eventually
repeated three times to a total dose of 44.4 Gy (26). The
study showed an overall palliative response rate of 32%
(45% for patients completing all 3 cycles) in comparison
with a rate of 96.0% obtained with our protocol (26). The
reason for this difference may be due to the higher dose
delivered in our trial (18 Gy versus 14.8 Gy). 

Another trial on locally advanced cervical cancer was
based on the delivery of 10 Gy in a single fraction monthly
up to a maximum of three fractions. The overall response for
bleeding and pain were 100% and 33%, respectively, versus
100% and 92.9% recorded in our study, respectively (27).
Again, the differences between the results of the two studies
in terms of pain relief may be related to the different doses
delivered. However, it should be noted that the response on
bleeding seems to be independent of the RT protocol used.

In a study on palliative pelvic RT (30-39 Gy in 10-13
fractions) for symptomatic incurable prostate cancer, the
overall symptomatic response rate was 62% again lower
compared to our results (28). This difference may be due to
the different symptomatic profile of patients with prostate
cancer who present with lower urinary tract symptoms as the
most frequent tumor-related complication.

In another study, the delivery of 25 Gy in five fractions (1
fraction/day) in symptomatic rectal cancer treated for palliation
led to similar response rates (100% for bleeding, and 87.5%
for pain) but with a slightly longer treatment time (29). 

In conclusion, our results suggest that the palliative regimen
used in this study, based on the delivery of hypo-fractionated
accelerated RT, is well tolerated and able to achieve a high rate
of symptomatic responses. Therefore, it might be considered a
treatment option particularly for patients for whom a longer
treatment time might be a source of discomfort. 

Moreover, our results justify further studies which might
be addressed to: i) Evaluating the effect of higher doses
delivered with more advanced treatment techniques
(intensity-modulated RT, volumetric-modulated arc therapy);
ii) evaluating the feasibility and tolerability of this regimen
delivered with less advanced techniques (2D-RT) in lesser
resourced settings, where treatment  brevity might be
particularly useful; iii) comparing tolerability and efficacy of
this protocol with more traditional RT regimens. 

For these reasons, a multicentric prospective phase III trial
coordinated by our center is ongoing to compare the SHARON
regimen to a more conventional one (30 Gy in 10 fractions).
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