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Abstract

Summary: The current study showed that short four day course endoluminal brachytherapy is an effective
neoadjuvant treatment for locally advanced rectal cancer; however, it was associated with worsening post-treatment
global quality of life and more gastrointestinal symptoms following treatment.

Purpose: An attractive alternative to long course neoadjuvant chemoradiation (CRT) for rectal adenocarcinoma
is short four day course endoluminal brachytherapy (EBT). However, quality of life (QOL) following EBT is unknown.
We aim to compare post-treatment QOL between EBT and CRT.

Methods: 17 patients with localized rectal cancer were prospectively enrolled on a pilot study of EBT. For
comparison, prospectively collected QOL for 50 patients received CRT for rectal adenocarcinoma was included.
QOL was measured using European Organization for Research and Treatment of Cancer (EORTC QLQ-C30 and
EORTC QLQ-CR29) given to patients prior to, during, and at 3 – 6 weeks following treatment.

Results: Comparing baseline mean scores to 3 – 6 weeks following EBT treatment, patients at the end of EBT
had lower means scores in global functioning (81.0 vs. 53.0, p < 0.01); role functioning (90.0 vs. 63.0, p < 0.01);
social functioning (91.0 vs. 68.0, p < 0.01); increased anxiety (89.0 vs. 62.0, p < 0.01); higher scores for pain (11.0
vs. 46.9, p < 0.01); fatigue (19.3 vs. 46.2, p < 0.01); and buttock pain (17.0 vs. 62.0, p < 0.01). Compared to mean
difference of scores from baseline to the end of treatment for the control group, patients undergoing EBT had
worsening global functioning (28.0 vs. 0, p < 0.01); physical functioning (12.2 vs. 2.0, p < 0.01); role functioning
(27.1 vs. 3.3, p < 0.01); social functioning (23.4 vs. 1.0, p < 0.01); changes in weight (28.3 vs. 1.0, p < 0.01); higher
scores for pain (35.8 vs. 6.7, p < 0.01); fatigue (26.9 vs. 1.2, p < 0.01); dysuria (17.9 vs. 5.3, p < 0.01); abdominal
pain (27.2 vs. 2.8, p < 0.01); and buttock pain (45.6 vs. 8.0, p < 0.01).

Conclusion: Although EBT is an effective alternative, rectal cancer patients may experience worse acute
preoperative global QOL and more gastrointestinal symptoms following treatment. Efforts should be made to
minimize these symptoms during treatment. Further studies are needed to determine the long-term effects of EBT
on QOL.

Keywords: Endoluminal brachytherapy (EBT); Neoadjuvant
chemoradiation (CRT) Rectal cancer; Quality of life (QOL); EORTC
QLQ-C30; EORTC QLQ-CR29

Introduction
The current standard of care established in large randomized phase

III trials for locally advanced distal rectal cancer (stage II and III) is
neoadjuvant chemoradiation (CRT) with 5-fluorouracil (5-FU) based
chemotherapy and external beam radiation with a total dose of 50.4 Gy
delivered in 28 fractions over 5-6 weeks. Neoadjuvant treatment is then
followed with total mesorectal excision (TME) by either a low anterior
resection (LAR) or abdominoperineal resection (APR) in 6 – 8 weeks
[1]. This regimen has been shown to be associated with tumor
pathological complete response (pCR) rates of 8.0% – 19.0%, and local

recurrence (LR) rates and overall survival (OS) rates at 10 years of
6.0% – 11.7% and 50.7% – 68.0%, respectively [2-5]. However, this
current approach is associated with significant risk of adverse effects
on short-term and long-term quality of life (QOL) [6]. In particular,
strong associations with poor social and emotional functioning, poor
body image and sexuality, defecatory dysfunction, and pain have been
demonstrated following treatment for rectal cancer [7-9].

In an attempt to improve QOL by decreasing treatment side effects,
long term effects, and shortening the duration of therapy, investigators
at McGill University have investigated high dose rate endorectal
brachytherapy (EBT) as a neoadjuvant monotherapy for locally
advanced rectal cancer [10]. This treatment consists of 4 fractions of
6.5 Gy given over 4 consecutive days followed by surgery (TME) in 4 -
8 weeks [10]. With this technique, a focused high dose of ionizing
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radiation is delivered to the tumor only, limiting the dose of radiation
to adjacent normal structures including small bowel, bladder, prostate
and skin [10,11]. In the McGill series of 47 patients, the pathologic CR
rate was 32.0%, the 5 year LR rate was 5.0%, and the DFS was 65.0%
[10]. This neoadjuvant monotherapy delivered over short periods of
time and resulting in high pCR rates is a very attractive modality but
little is known about the treatment related toxicity and its impact on
patient related QOL. At our institution, we performed the first
prospective trial to examine the changes in symptoms and QOL of
rectal cancer patients undergoing EBT for locally advanced disease.
Our objectives were to assess post-treatment symptoms and QOL
using validated questionnaires given prior to, during and after EBT
monotherapy and compare these results to the same QOL
questionnaires that were prospectively collected from rectal cancer
patients treated with conventional CRT.

Methods

Study participants (Study group)
From 2010 to 2014, patients with histologically proven locally

advanced rectal adenocarcinoma within 12 cm from the anal verge
were prospectively enrolled in an institutional pilot study of EBT
(NCT01226979). This study was approved by the institutional review
board and written informed consents were obtained from all
participants. Inclusion criteria included age greater than 18, and
staging by magnetic resonance imaging (MRI) and / or endorectal
ultrasound (EUS) demonstrating T1-3 N0-2. Patients were excluded if
they had metastatic disease at the time of enrollment, concurrent other
malignancy, tumors that would not allow endorectal probe insertion,
or previous pelvic radiation.

Endoscopic assessment of the rectal tumor was performed with
placement of fiducial markers proximal and distal to the tumor. EBT
was performed via insertion of a flexible silicone endorectal applicator
that delivered a high, non-uniform dose of RT (6.5 Gy per day on four
consecutive days) to the rectal tumor and surrounding mesorectum.
The applicator was positioned in the rectum using MRI guidance while
in lithotomy position and each fraction was delivered over
approximately 15 minutes using a micro Selectron high-dose-rate
iridium-192 remote after loading system (Nucletron). Treatment
planning was performed using the Oncentra brachytherapy planning
system (Nucletron) [10]. The type of surgery performed (LAR vs. APR)
was determined at the discretion of the surgeon.

Assessment of clinical response rates was performed by comparing
direct endoscopic visualization at initial evaluation with inspection
prior to resection and by sequential imaging with pelvic MRI and
positron emission tomography (PET) / CT scan performed at an
average period of one month following the completion of treatment
and prior to surgical resection. To determine pathological response, a
designated single pathologist examined each surgical specimen. For
the designation of pCR, no viable tumor cells could be present within
the primary tumor. Following EBT, patients received 5-FU based
chemotherapy at the discretion of their oncologist.

Study participants (Control group)
From 2006 to 2010, 50 patients undergoing neoadjuvant CRT for

locally advanced rectal adenocarcinoma (T3, T4 or node positive
disease on imaging) were enrolled in a prospective study to examine
QOL as previously reported [6]. Similar to the study group, patients

were evaluated with laboratory studies and staged with appropriate
imaging studies. Radiation therapy was administered at 1.8 Gy to 2.0
Gy doses according to the standard 3-field technique. The whole pelvis
was treated with 45 Gy followed by a 5.4 Gy boost to the primary
tumor and involved lymphadenopathy. Concurrent chemotherapy was
given in the form of oral capecitabine 7 days a week for a dosage of 825
mg/m2 twice daily.

General and colorectal QOL assessment
The validated QOL instruments included in this study are the

European Organization for Research and Treatment of Cancer
(EORTC) QLQ-C30 and the EORTC QLQ-CR29. The QLQ-C30 is
general cancer instrument which consists of 30-items that evaluate
global QOL, 5 functional scales, (physical, role, cognitive, emotional,
and social), and 9 symptom scales (fatigue, nausea / vomiting, pain,
dyspnea, sleep disturbance, appetite loss, constipation, diarrhea, and
financial impact) [12]. The EORTC QLQ-CR29 contains 29-items that
evaluate 3 functional QOL items (body image, anxiety, weight) and 14
symptom items (urinary frequency, blood and mucus in stool, stool
frequency, urinary incontinence, dysuria, abdominal pain, buttock
pain, bloated feeling, dry mouth, hair loss, trouble with taste,
flatulence, fecal incontinence, sore skin) that are associated with
colorectal cancer and its treatment [13]. There are different scales for
patients with or without stoma, and different questions to evaluate
sexual function for men and women [13].

For both QLQ-C30 and QLQ-CR29, the responses are scored on a
Likert scale of 4 response categories. Higher functional and global
QOL domain scores indicated increased function and better QOL, and
higher symptom scores represent worse symptoms. Both
questionnaires were administered to patients undergoing EBT at 3
time points: (1) within 4 weeks before the start of EBT; (2) during the 4
day treatment; and (3) at a 3 – 6 weeks follow-up visit after the end of
EBT. For the control group undergoing conventional neoadjuvant
therapy, the validated questionnaires were administered (1) within 3
weeks prior to starting therapy, (2) during the 4th week of
chemoradiation therapy, and (3) one month following therapy at a
follow-up clinic visit.

Provider-rated toxicity scores
Patients were interviewed by a healthcare provider to determine the

presence of the following treatment-related toxicities: urinary
frequency, urinary incontinence, bladder spasms, cystitis, diarrhea,
stool incontinence, prostatitis, nausea, vomiting, dehydration, vaginal
mucositis, and dermatitis. In accordance with the National Cancer
Institute Common Terminology Criteria for Adverse Events, version
4.0, toxicities were graded 1 – 5 at the same intervals that the QOL
surveys were administered.

Statistical analysis
Using EORTC scoring methodology, the responses to the QOL

questionnaires were linearly transformed to produce a semi-
continuous 0 to 100 score [14]. Missing responses were treated
according to EORTC procedures. Means and standard errors were
calculated for all scale and single-item scores at each time point. Initial
comparisons were made between EBT and CRT for pre-treatment
QOL. To understand the effect on QOL of this new monotherapy,
changes in all outcome variables between pretreatment, mid-
treatment, and post-treatment scores were then evaluated for EBT
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patients only. Finally, these outcome variables were then compared to
the control group at each respective time points. Results of the analysis
between pre and post treatment outcomes are reported in the text as
the absolute mean for all symptoms and QOL scores. Significant
differences in scores at all treatment points between the study and
control group are shown in graphic form. To correct for multiple
comparisons, p values < 0.01 were considered statistically significant.
Furthermore, only mean differences of ≥ 10 percentage points were
considered clinically significant according to prior convention [15]. All
statistical tests were conducted by use of the SAS system, version 9.2
(SAS Institute Inc., Cary, NC).

Results
18 patients were enrolled in the study group. Completed surveys at

all-time points were available on 17 patients included in the analysis.
When compared with the control group, patients undergoing EBT did
not show a difference in mean age (59.0 vs. 54.0 years, p = 0.826) or
race (80.0% vs. 76.0%, white, p = 0.999), respectively. However, more
female patients underwent EBT than CRT, (59.0% vs. 28.0%, p = 0.02,

respectively). Grade 3 toxicity occurred in 5 (31.0%) patients following
EBT vs. 8 (16.0%) patients undergoing conventional CRT, p = 0.276. In
the EBT group, 15 (88.0%) patients underwent sphincter-sparing
surgery and the pathological complete response rate was 28.0%.

Baseline pre-treatment QOL differed between patients undergoing
EBT vs. CRT. Patients scheduled to undergo EBT had better global
functioning scores (81.1 vs. 70.33, p < 0.01) and less anxiety (88.9 vs.
54.67, p < 0.01) than patients scheduled to undergo CRT. However,
EBT patients had more concerns over hair loss (41.7 vs. 0.66, p < 0.01)
and troubles with taste (33.3 vs. 4, p < 0.01) when compared to CRT,
respectively (Tables 1 and 2). Comparing pre-treatment baseline scores
to 3 – 6 weeks post-treatment mean scores, patients undergoing EBT
had the following: lower global QOL (81.0 vs. 53.0, p < 0.01); lower
role functioning (90.0 vs. 63.0, p < 0.01); lower social functioning (91.0
vs. 68.0, p < 0.01); and increased anxiety (89.0 vs. 62.0, p < 0.01).
Higher symptoms scores were noted for general pain (11.0 vs. 46.9, p <
0.01); fatigue (19.3 vs. 46.2, p < 0.01); and buttock pain (17.0 vs. 62.0, p
< 0.01) as shown in Tables 3 and 4.

C30 EBT Mean Pre-
treatment

SE N CRT Mean Pre-
treatment

SE N Mean difference p-value

Physical functioning 90.8 3.4 16 88.27 2.47 50 2.53 0.299

Role functioning 89.6 4.3 16 81.33 3.83 50 8.27 0.128

Cognitive functioning 87.8 4.4 15 86 2.75 50 1.8 0.373

Emotional functioning 79.4 3.3 15 74.17 2.7 50 10 0.162

Social functioning 91.1 3.6 15 77.33 4.12 50 13.77 0.041

Nausea / vomiting 3.1 1.7 16 5.15 1.73 50 -2.05 0.738

Dyspnea 6.7 3.6 15 7.27 15.56 49 -0.57 0.508

Pain 11.1 4.2 15 25 4.29 50 -13.9 0.952

Fatigue 19.3 3.5 15 26.22 3.5 50 -6.92 0.847

Insomnia 15.6 5.5 15 30.67 4.55 50 -15.07 0.953

Appetite loss 10.4 5.0 16 13.3 3.16 50 7.24 0.677

Constipation 15.6 7.2 15 21.33 3.9 50 -5.73 0.758

Diarrhea 17.8 7.9 15 20 3.69 50 -2.2 0.608

Financial Difficulties 11.1 4.2 15 20.67 4.25 50 -9.57 0.871

Global functioning 81.1 2.9 15 70.33 3.13 50 10.77 0.0001

Table 1: Comparison between EBT and CRT pre-treatment mean QOL scores using EORTC C30.

CR29 EBT Mean Pre-
treatment

SE N CRT Mean Pre-
treatment

SE N Mean Difference p-value

Anxiety 88.9 4.2 15 54.67 4.64 50 34.23 0.0001

Weight 64.4 9.5 15 88.01 2.65 50 -23.61 0.999

Urinary frequency 28.1 7.9 16 22.85 2.59 49 5.25 0.206

Blood and mucus in stool 14.4 4.6 15 27.3 4.41 50 -12.9 0.962
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Stool frequency 21.1 3.4 15 27.79 4.41 48 -6.69 0.792

Urinary incontinence 6.3 3.4 16 6.21 1.85 49 0.09 0.491

Dysuria 2.1 2.1 16 5.33 1.74 50 -3.23 0.833

Abdominal pain 6.3 3.4 16 14.13 2.9 49 -7.83 0.922

Buttock pain 16.7 5.3 16 36.6 5.15 50 -19.9 0.987

Bloated feeling 14.6 4.3 16 21.99 3.51 50 -7.39 0.863

Dry mouth 6.7 3.6 15 20.66 4.35 50 -13.96 0.952

Hair loss 41.7 5.7 16 0.66 0.69 48 41.04 <0.0001

Trouble with taste 33.3 6.8 16 4 1.82 50 29.3 <0.0001

Flatulence 16.7 6.1 16 21.24 4.12 48 -4.51 0.714

Fecal incontinence 0 0 14 11.62 3.96 45 -11.62 0.945

Sore skin 0 0 16 20.31 3.98 49 -20.31 0.997

Table 2: Comparison between EBT and CRT pre-treatment mean QOL scores using EORTC C29.

C30 EBT Mean Pre-
treatment

SE N EBT Mean 3-6w
Post-treatment

SE N Mean difference SE p-value

Physical functioning 90.8 3.4 16 78.7 4.9 15 12.2 5.9 0.0484

Role functioning 89.6 4.3 16 62.5 8.4 16 27.1 9.4 0.0074

Cognitive functioning 87.8 4.4 15 72.9 7.0 16 14.9 8.4 0.0865

Emotional functioning 79.4 3.3 15 69.4 5.8 15 10 6.7 0.1486

Social functioning 91.1 3.6 15 67.7 7.0 16 23.4 8.1 0.0071

Nausea / vomiting 3.1 1.7 16 9.4 2.6 16 -6.3 3.1 0.0538

Dyspnea 6.7 3.6 15 6.3 3.4 16 0.42 4.9 0.9327

Pain 11.1 4.2 15 46.9 7.3 16 -35.8 8.6 0.0003

Fatigue 19.3 3.5 15 46.2 6.4 16 -26.9 7.5 0.0012

Insomnia 15.6 5.5 15 39.6 10.6 16 -24.0 12.2 0.0589

Appetite loss 10.4 5.0 16 25.0 6.5 16 -14.6 8.2 0.0846

Constipation 15.6 7.2 15 45.8 9.6 16 -30.3 12.1 0.0180

Diarrhea 17.8 7.9 15 22.9 6.6 16 -5.1 10.2 0.6194

Financial Difficulties 11.1 4.2 15 24.4 10.5 15 -13.3 11.3 0.2492

Global functioning 81.1 2.9 15 53.1 5.4 16 28.0 6.3 0.0001

Table 3: Comparison between EBT mean pre-treatment and 3-6 weeks post-treatment score using EORTC C30.

C30 EBT Mean Pre-
treatment

SE N EBT Mean 3-6w
Post-treatment

SE N Mean difference SE p-value

Physical functioning 90.8 3.4 16 78.7 4.9 15 12.2 5.9 0.0484

Role functioning 89.6 4.3 16 62.5 8.4 16 27.1 9.4 0.0074

Cognitive functioning 87.8 4.4 15 72.9 7.0 16 14.9 8.4 0.0865
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Emotional functioning 79.4 3.3 15 69.4 5.8 15 10 6.7 0.1486

Social functioning 91.1 3.6 15 67.7 7.0 16 23.4 8.1 0.0071

Nausea / vomiting 3.1 1.7 16 9.4 2.6 16 -6.3 3.1 0.0538

Dyspnea 6.7 3.6 15 6.3 3.4 16 0.42 4.9 0.9327

Pain 11.1 4.2 15 46.9 7.3 16 -35.8 8.6 0.0003

Fatigue 19.3 3.5 15 46.2 6.4 16 -26.9 7.5 0.0012

Insomnia 15.6 5.5 15 39.6 10.6 16 -24.0 12.2 0.0589

Appetite loss 10.4 5.0 16 25.0 6.5 16 -14.6 8.2 0.0846

Constipation 15.6 7.2 15 45.8 9.6 16 -30.3 12.1 0.0180

Diarrhea 17.8 7.9 15 22.9 6.6 16 -5.1 10.2 0.6194

Financial Difficulties 11.1 4.2 15 24.4 10.5 15 -13.3 11.3 0.2492

Global functioning 81.1 2.9 15 53.1 5.4 16 28.0 6.3 0.0001

Table 4: Comparison between EBT mean pre-treatment and 3-6 weeks post-treatment score using EORTC CR29.

When comparing to mean difference of scores from baseline to 3 – 6
weeks following treatment, body image and functional outcomes for
patients undergoing EBT were worse for the following items as
compared to conventional CRT: global functioning (28.0 vs. 0, p <
0.01); physical functioning (12.2 vs. 2.0, p < 0.01); role functioning
(27.1 vs. 3.3, p < 0.01); social functioning (23.4 vs. 1.0, p < 0.01); and
changes in weight (28.3 vs. 1.0, p < 0.01). Worsening mean differences
in symptoms scores for patients undergoing EBT as compared to
conventional CRT were seen in general pain (35.8 vs. 6.7, p < 0.01);

fatigue (26.9 vs. 1.2, p < 0.01); dysuria (17.9 vs. 5.3, p < 0.01);
abdominal pain (27.2 vs. 2.8, p < 0.01); and buttock pain (45.6 vs. 8.0, p
< 0.01), respectively, as shown in Tables 5 and 6. Raw mean scores for
the comparison at all-time points are shown for the scores on the
EORTC C30 in Figure 1. Raw mean scores for the comparison at all-
time points are shown for the scores on the EORTC QLQ-CR29 in
Figure 2. Improved QOL for EBT patients as compared to conventional
CRT patients was seen in the symptoms scores of nausea and vomiting
and in trouble with taste.

C30 EBT Mean
Difference

EBT SE N CRT Mean
Difference

CRT SE N p-value

Physical functioning 12.2 5.9 15 -2 1.91 50 0.0038

Role functioning 27.1 9.4 16 3.33 3.37 50 0.0040

Cognitive functioning 14.9 8.4 15 3 2.32 50 0.0597

Emotional functioning 10 6.7 15 4.67 2.83 50 0.4023

Social functioning 23.4 8.1 15 -0.67 3.23 50 0.0017

Nausea / vomiting -6.3 3.1 16 3.27 1.66 49 0.0065

Dyspnea 0.42 4.9 15 1.39 2.52 49 0.8553

Pain -35.8 8.6 15 -6.67 4.31 50 0.0023

Fatigue -26.9 7.5 15 -1.22 2.92 50 0.0003

Insomnia -24.0 12.2 15 -7.33 4.69 50 0.1285

Appetite loss -14.6 8.2 16 -2 3.62 50 0.1150

Constipation -30.3 12.1 15 -7.33 4.07 50 0.0237

Diarrhea -5.1 10.2 15 -8 4.32 50 0.7646

Financial Difficulties -13.3 11.3 15 9.33 3.16 50 0.0090
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Global functioning 28.0 6.3 15 0.33 3.32 50 0.0002

Table 5: Comparison between EBT and CRT mean score difference between pre-treatment and 3-6 weeks post-treatment score using EORTC
C30.

CR29 EBT Mean Difference EBT SE N CRT Mean
Difference

CRT SE N p-value

Anxiety 27.4 9.6 13 4.67 4.47 50 0.023

Weight 28.3 13.1 12 0.67 3.6 50 0.004

Urinary frequency -6.9 10.8 15 3.48 3.31 49 0.2213

Blood and mucus in stool -15.0 7.0 13 -16.38 3.85 47 0.8664

Stool frequency -17.8 6.7 15 -14.49 4.67 44 0.7141

Urinary incontinence -4.9 7.6 15 1.12 2.91 49 0.2873

Dysuria -17.9 6.5 15 5.33 2.9 50 0.0005

Abdominal pain -27.1 10.5 15 -2.8 2.53 48 0.0016

Buttock pain -45.6 9.4 15 -8 5.2 50 0.0009

Bloated feeling -25.4 10.0 15 -5.05 3.5 48 0.0178

Dry mouth -21.5 9.3 13 -6 4 50 0.0944

Hair loss 8.3 9.3 13 10.7 3.1 47 0.7538

Trouble with taste -15.4 12.5 13 6.6 2.3 50 0.0059

Flatulence -21.1 9.9 15 0.17 4.3 41 0.2560

Fecal incontinence -6.7 3.7 14 -0.52 4.2 38 0.4016

Sore skin -11.1 5.1 15 -1.76 4.8 45 0.2901

Table 6: Comparison between EBT and CRT mean score difference between pretreatment and 3 - 6 weeks post-treatment score using EORTC
CR29.

Figure 1: Raw mean scores for the comparison groups at all-time
points for the scores on the EORTC C30; EBT: Endoluminal
Brachytherapy CRT: Chemoradiation.

Figure 2: Raw mean scores for the comparison groups at all-time
points for the scores on the EORTC QLQ-CR29; EBT: Endoluminal
Brachytherapy CRT: Chemoradiation.
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Discussion
In our prospective trial of high dose EBT for rectal cancer, we found

a primary tumor pCR rate of 28.0% which is comparable to the EBT
outcomes demonstrated by Young et al. [10]. Although, intraluminal
radiation therapy appeared to be well tolerated by our patients, our
data on symptoms and QOL suggested higher patient reported side
effects with EBT. Grade 3 toxicity following EBT, although not
statistically significant when compared to conventional CRT, was high
(31.0%). In EBT patients, the short-term functional QOL and
symptoms scores worsened significantly when comparing pre-
treatment to post-treatment. When the difference in the mean pre-
treatment baseline scores and post-treatment scores from EBT was
compared to similar time points during conventional CRT, several
significantly worse reported symptoms and functional outcomes were
found. Examining all time points evaluated for EBT and CRT
(baseline, during treatment, and following treatment), patients
undergoing CRT return to baseline scores at 3 – 6 weeks while patients
undergoing EBT do not. This may be a function of time since the end
of treatment surveys are administered 9 – 12 weeks later in the CRT
patients and only 4 weeks later in the EBT patients.

Traditionally, the success of cancer treatment is measured by disease
control and long-term survival. However, deeply imbedded in the
development of multimodality treatment for rectal adenocarcinoma
are the emphasis on QOL and the effect it has on treatment planning.
In 2004, Sauer evaluated preoperative vs. postoperative radiation for
rectal cancer and found that although there was no difference in
overall survival, there was reduced acute toxicity in patients treated
preoperatively [2]. Thus, this study solidified neoadjuvant therapy as
the mainstay in the treatment of rectal cancer. Although this study
focused on acute changes in QOL, most of the published literature has
focused on long term QOL following radiation therapy. For example,
Schmidt et al. [8] evaluated the effect of sphincter saving surgery in the
management of rectal cancer patients and found that loss of the anal
sphincter function was associated with poorer QOL and sexual
function. Peeters et al. [16] in the Dutch TME trial demonstrated that
irradiated patients had increased rates of fecal incontinence, mucus
discharge, and pad usage as compared to non-irradiated patients.
Recently, Guckenberger et al. [17] compared long-term QOL following
short course external beam radiotherapy with long-course
radiotherapy for locally advanced rectal cancer. Although this study
was not randomized, he found the two treatment modalities to be
comparable with regards to long-term QOL and reintroduced short
course radiation into the algorithm for the management of rectal
cancer.

Acknowledging the importance of QOL outcomes following the
multimodality management of rectal cancer, we evaluated symptoms
scores, functional scores, and toxicity at several time points. The
oncological outcomes have already been well established from the
McGill group and confirmed in our pilot study [10]. However, little is
known about the short-term and long-term effects of EBT on QOL.
Our pilot study was designed to look at both outcomes, however this
manuscript only reports on the acute, short-term (prior to surgery)
QOL outcomes from EBT. We chose a comprehensive assessment of all
findings since clinical relevance in this study group is not entirely
known. There are several important findings that should be discussed.

First, there were differences noted in the pre-treatment QOL
between patients scheduled to undergo either EBT or CRT. Although
very few of these difference reached statistical significance, there were
many symptoms that varied more than 10 percentage points. This

finding may be due to differences in demographics and clinical staging
between the groups. However, since the control group is from an
earlier time period, complete local staging data is not available. There
is also a greater lapse in time when follow up questionnaires were
completed by the control group vs. the study group due to the
differences in treatment modalities. The possible effect of this can be
seen in the Figures 1 and 2. In the control group, there is an increase in
symptoms and decrease in QOL in many of the parameters studied
during treatment, but following treatment at one month, many of the
reported symptoms have returned to pre-treatment levels. However, in
the EBT group, the symptom scores do not return to their pre-
treatment level. Upon evaluation of the EBT group at 3 – 6 weeks,
Figures 1 and 2 demonstrates that many of the QOL variables are
worse than baseline. Perhaps given another 6 weeks, the symptoms and
QOL scores for the EBT group would return to pre-treatment levels.
Another important finding is that our rate of APR in this small group
of patients was 12.0% (2 / 17). Patients undergo anal sphincter excision
with a permanent stoma are known to have worse functional outcomes
overall. Although these assessments took place prior to surgery, this
may have affected our findings since these patients may have been
anticipating a permanent colostomy. We also found that patients
indicated more dysuria following EBT than conventional CRT. Perhaps
there is a local effect of EBT to the bladder and further studies need to
be performed. Finally, we did have a larger proportion of female
patients who underwent EBT. It is interesting to note that in the study
by Schmidt et al. [8], they noted that female patients reported higher
level of symptoms and treatment strain when compared to their male
counterpart. Engel et al. [18] compared QOL in female breast cancer
patients to males with rectal cancer. In this study, female breast cancer
patient suffered more with physical functioning and fatigue as
compared to their male counterparts.

There are several limitations to this study. First, the sample size of
our study is small; however, this represents the entire pilot study
population. The role of the pilot study was to examine safety and
efficacy for EBT. The second phase of this study is multi-institutional
and will allow for better recruitment. The small sample size limits our
ability to look effectively using linear regression models at the plausible
reasons for poorer outcomes (age, gender, surgery type, etc.). Finally, as
with all QOL data, the patients received multiple questionnaires. There
is a risk of over testing which may lead to mispresentation of the truth.
Further studies looking with a large number of patients are necessary.
Furthermore, long-term data may demonstrate stronger beneficial
effect of EBT monotherapy.

Conclusion
Although EBT is an effective alternative, rectal cancer patients may

experience worse global QOL and significantly more gastrointestinal
symptoms following treatment. Efforts should be made to minimize
these symptoms during treatment. Further studies are needed to
determine the long-term effects of EBT on QOL.
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