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Invited Commentary
IMPORTANCE Treatment of rectal cancer is shifting toward organ preservation aiming to
reduce surgery-related morbidity. Short-term outcomes of organ-preserving strategies are
promising, but long-term outcomes are scarce in the literature.

Supplemental content

OBJECTIVE To explore long-term oncological outcomes and health-related quality of life
(HRQL) in patients with cT1-3NOMO rectal cancer who underwent neoadjuvant
chemoradiotherapy (CRT) followed by transanal endoscopic microsurgery (TEM).

DESIGN, SETTING, AND PARTICIPANTS In this multicenter phase Il feasibility study, patients
with cT1-3NOMO rectal cancer admitted to referral centers for rectal cancer throughout the
Netherlands between February 2011 and September 2012 were prospectively included. These
patients were to be treated with neoadjuvant CRT followed by TEM in case of good response.
An intensive follow-up scheme was used to detect local recurrences and/or distant
metastases. Data from validated HRQL questionnaires and low anterior resection syndrome
questionnaires were collected. Data were analyzed from February 2011 to April 2017.

MAIN OUTCOMES AND MEASURES The primary study outcome of the study was the number of
ypTO-1specimens by performing TEM. Secondary outcome parameters were locoregional
recurrences and HRQL.

RESULTS Of the 55 included patients, 30 (55%) were male, and the mean (SD) age was 64
(39-82) years. Patients were followed up for a median (interquartile range) period of 53
(39-57) months. Two patients (4%) died during CRT, 1(2%) stopped CRT, and 1(2%) was lost
to follow-up. Following CRT, 47 patients (85%) underwent TEM, of whom 35 (74%) were
successfully treated with local excision alone. Total mesorectal excision was performed in
16 patients (4 with inadequate responses, 8 with completion after TEM, and 4 with salvage
for local recurrence). The actuarial 5-year local recurrence rate was 7.7%, with 5-year
disease-free and overall survival rates of 81.6% and 82.8%, respectively. Health-related
quality of life during follow-up was equal to baseline, with improved emotional well-being in
patients treated with local excision (mean score at baseline, 72.0; 95% Cl, 67.1-80.1; mean
score at follow-up, 86.9; 95% Cl, 79.2-94.7; P = .001). Major, minor, and no low anterior
resection syndrome was experienced in 50%, 28%, and 22%, respectively, of patients with

successful organ preservation.
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preservation with additional TEM surgery in approximately two-thirds of patients with good
long-term oncological outcome and HRQL. This multimodality treatment triggers a certain
degree of bowel dysfunction, and one-third of patients still undergo radical surgery and are
overtreated by CRT.
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urative local treatment of rectal cancer consists of sur-

gery following the principle of total mesorectal exci-

sion (TME).! However, TME is associated with high
morbidity rates and impaired functional outcomes. After a
sphincter-preserving low anterior resection, approximately
60% of patients suffer from specific bowel disorders, known
as low anterior resection syndrome (LARS).?* Complaints of
LARS consist of clustering stools, soiling, and fecal inconti-
nence. Patients who cannot undergo sphincter-preserving sur-
gery require a definite colostomy, which might affect body im-
age and health-related quality of life (HRQL).**®

Local excision is considered a valid treatment option for
very early tumors (pT1) without lymphatic spread.” More ad-
vanced tumors have a higher risk of recurrence after alocal ex-
cision compared with TME because of occult lymph node me-
tastasis and intraluminal recurrences.®° This implies that most
intermediate-risk rectal cancers need some form of neoadju-
vant or adjuvant treatment if local excision is preferred.'® Neo-
adjuvant chemoradiotherapy (CRT) has shown to reduce the
risk of local recurrences by increasing the chance of a radical
resection in locally advanced rectal cancers.! This treatment
can achieve a partial response in approximately 54% to 75%
of patients and a pathological complete response in 8% to 27%
of patients.!214

The absence of viable tumor after neoadjuvant CRT led to
a growing interest in alternative strategies for treating rectal
cancer. Organ-preserving treatment options aim for improv-
ing HRQL with similar oncological outcome. Several retro-
spective studies describe the effect of transanal endoscopic mi-
crosurgery (TEM) in patients who respond well to neoadjuvant
treatment for clinical T1-3NO rectal cancer.!>° Preservation of
the rectum could be achieved in 73% to 95% of patients with
acceptable local control. Unfortunately, these studies were lim-
ited from rather short follow-up periods. Long-term oncologi-
cal outcome data as well as HRQL data are scarce, with only 3
other series, to our knowledge, presenting long-term out-
come data.?°2?

The Dutch Colorectal Cancer Group conducted a prospec-
tive, multicenter study (Transanal Endoscopic Microsurgery
After Radiochemotherapy for Rectal Cancer [CARTS] study) ex-
ploring the feasibility of local excision after neoadjuvant CRT
in patients with distal cT1-3NO rectal cancer. The feasibility and
short-term oncological outcomes have already been reported.?*
The study was also designed to analyze long-term HRQL to-
gether with functional outcomes of these patients. In this re-
port, long-term oncological outcomes together with HRQL are
described.

Methods

Study Design

The study design of the CARTS study has previously been
published,?* and the trial protocol can be found in Supplement
1. It was a phase II feasibility study in which patients with cT1-
3NOMO rectal cancer were enrolled. The tumor had to be lo-
cated within 10 cm of the anal verge and require treatment with
abdominoperineal resection or low anterior resection with
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Key Points

Question Is neoadjuvant chemoradiotherapy followed by local
excision a feasible alternative to conventional total mesorectal
excision?

Finding In this phase Il feasibility study of 55 patients, organ
preservation was achieved in 35 patients (64%) with acceptable
long-term oncological outcomes and health-related quality of life.
However, most patients experienced a certain degree of functional
impairment.

Meaning Organ preservation may be a feasible alternative to total
mesorectal excision for patients with a desire for organ
preservation.

coloanal anastomosis. The study was approved by the medi-
cal ethics committee of Radboud University Medical Centre and
registered in ClinicalTrials.gov in 2011 (NCT01273051). All
patients provided written informed consent. All patients
underwent digital rectal examination, abdominal and pelvic
computed tomography (CT), chest radiography or CT, and
magnetic resonance imaging (MRI) of the pelvis. The fifth
edition of the American Joint Committee on Cancer criteria was
used for tumor staging.

Procedures

Neoadjuvant treatment consisted of a total dose of 50 Gy or
50.4 Gy, given in 25 fractions of 2 Gy or in 28 fractions of 1.8
Gy, respectively, combined with capecitabine, 825 mg/m?,
twice daily on all days. The clinical target volume of the ra-
diotherapy consisted of the tumor with mesorectal fat, inter-
nal iliac, obturator, and presacral nodes. The upper field bor-
der was at the level of the promontory.?® Patients with
significant downsizing of the tumor (ycT0-2) 8 to 10 weeks af-
ter the last CRT treatment were eligible for local excision. Lo-
cal excision was performed using TEM surgery, which con-
sisted of full-thickness excision of the tumor with a margin of
2 mm or more. When histological examination revealed in-
sufficient pathological downstaging (ypT2-3), patients were ad-
vised to undergo completion TME within 4 to 6 weeks after
TEM. Patients who showed a poor response on clinical evalu-
ation (ycT3-4) were scheduled to undergo TME 8 to 10 weeks
after CRT.

Follow-up

An intensive follow-up schedule over 36 months was de-
signed for patients who underwent TEM, which was in-
tended for early detection of possible local recurrence and/or
distant metastases. Carcinoembryonic antigen (CEA) levels
were measured every 3 months together with rectal examina-
tion, which included digital rectal examination, rectoscopy, and
endorectal ultrasonography. Every 6 months, an MRI of the pel-
vis and a CT scan of the thorax and abdomen were required.
After 2 years, carcinoembryonic antigen levels, digital rectal
examination, rectoscopy, and endorectal ultrasonography were
performed every 6 months and the pelvis MRI and CT scan of
thorax and abdomen every 12 months.
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Outcomes

The primary end point of the study was the number of pa-
tients with minimal residual (ypTO-1) disease, which has been
published previously.?* Secondary end points of the study were
the number of local recurrences of patients treated with TEM
or TME surgery as events in the time-to-event Kaplan-Meier
analysis as well as fecal continence and HRQL in all patients.?®
Health-related quality of life was assessed according to Euro-
pean Organization for Research and Treatment of Cancer Qual-
ity of Life (EORTC QLQ) core 30 (C30) and colorectal 38 (CR38)
questionnaires.?” Prior to the start of treatment, HRQL ques-
tionnaires were filled in by patients and collected at rectal can-
cer referral centers throughout the Netherlands. Subse-
quently, EORTC QLQ C30 and CR38 questionnaires were sent
to patients 6, 12, 24, and 36 months after surgical treatment.
Additionally, LARS questionnaires were sent to patients treated
with successful organ preservation after a minimum fol-
low-up period of 48 months to objectify bowel function.? The
LARS questionnaire is a validated scoring system to evaluate
bowel function after a low anterior resection. Five questions
regarding incontinence for flatus and liquid stools as well as
frequency, clustering, and urgency for defecation are taken into
account. The score ranges from O to 42 and is divided into no
LARS (O to 20 points), minor LARS (21 to 29 points), and ma-
jor LARS (30 to 42 points).

Data management was done by registered clerks of the
Netherlands Cancer Registry. Information from participating
hospitals was collected on case report forms that were sent to
the central office.

Statistical Analysis

Five-year local recurrence, distant metastasis, disease-free sur-
vival, and overall survival rates from the start of CRT were cal-
culated with Kaplan-Meier curves. Outcomes of the HRQL
questionnaires were described using means and standard de-
viations. Nominal and ordinal values are presented in 2-way
contingency tables. Differences in the outcomes of the EORTC
QLQ C30 and CR38 questionnaires within patients were com-
pared using the Wilcoxon signed rank test. The level of statis-
tical significance was set at a P value less than .01 to correct
for multiple testing, and all P values were 2-tailed. Outcomes
of'the LARS questionnaires were displayed in a histogram. Sta-
tistical analyses were performed using SPSS version 22 (IBM).

. |
Results

Atotal of 55 patients were included in this study from 9 Dutch
Colorectal Cancer Group centers, of whom 30 (55%) were male
and 25 (45%) were female. After MRIrevision, 50 patients (91%)
were diagnosed as having a clinically resectable cT1-3NO ad-
enocarcinoma of the rectum and 5 (9%) as having cT1-3N1. All
tumors were located in the distal part of the rectum (Table 1),
and no patients had extramural venous invasion, lymphovas-
cular invasion, or poor differentiation. During neoadjuvant
CRT, 2 patients died of sepsis and possible arrhythmia. Two
other patients were unable to continue CRT because of a toxic
reaction, of whom 1 was lost to follow-up. A total of 47 pa-
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Table 1. Baseline Characteristics of Included Patients

Patients

Characteristic (N = 55)
Age, median (interquartile range), y 64 (39-82)
Male, No. (%) 30 (55)
Tumor size, median (interquartile range), cm 3.4 (3.0-5.0)
Clinical tumor category, No. (%)

cT1 10 (18)

cT2 29 (53)

cT3 16 (29)
Clinical node category, No. (%)

cNO 50 (91)

cN1 509
Distance to anal verge, median (interquartile range), cm 3.5 (2.0-6.0)

tients (85%) subsequently underwent TEM surgery, and 4 pa-
tients (7%) underwent primary TME as a result of insufficient
response to CRT. All but 1 of the resection margins of the TEM
specimens were tumor free. The patient with an incomplete
margin as well as 7 other patients with ypT2-3NO-1 tumors af-
ter local excision underwent completion TME surgery (eFig-
ure in Supplement 2).2* The circumferential resection mar-
gins of all TME specimens were tumor free.

Long-term Outcome

After a median (interquartile range) follow-up of 53 (39-57)
months, 4 of 47 patients (9%) in the organ preservation group
developed an intraluminal local recurrence. All occurred within
12 months after local excision and were treated with salvage
TME. Local recurrences occurred in 1 patient with a ypT1 tu-
mor and in another 3 patients with a ypT2 tumor who ini-
tially refused completion TME. None of the patients under-
going primary TME developed a locoregional recurrence. This
resulted in an actuarial 5-year local recurrence rate of 7.7%
(Figure 1A).

The actuarial 5-year disease-free survival was 81.6%
(Figure 1B). Three of 4 patients who were diagnosed as hav-
ing a local recurrence also developed distant metastases. De-
spite treatment of both the recurrence and the metastases, all
3 eventually died. Metachronous distant metastases oc-
curred in 4 other patients, of whom 3 patients developed lung
metastases and 1 patient developed liver metastases. These pa-
tients underwent local and/or systemic therapy; of these pa-
tients, 1 is alive without disease. The actuarial 5-year overall
survival rate of all included patients was 82.8% (Figure 1C).

Quality of Life

The EORTC QLQ C30 and CR38 questionnaires were com-
pleted by 22, 32, 19, and 24 patients after follow-up periods
of 6, 12, 24, and 36 months, respectively. It was assumed that
symptoms and bowel function generally would stabilize 12
months after surgical intervention?®; therefore, the out-
comes with the largest interval from baseline with a mini-
mum follow-up period of 12 months were selected for evalu-
ation. Forty-three patients, of whom 33 (77%) underwent TEM
and 10 (23%) underwent TME, completed the question-
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Figure 1. Kaplan-Meier Analyses of Local Recurrence and Disease-Free
and Overall Survival for All Patients With Rectal Cancer From the Start
of Chemoradiotherapy After a Median Follow-up of 53 Months
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naires. Of the 10 patients who underwent TME, 6 were treated
with TME after TEM surgery.

Outcomes of the EORTC QLQ C30 revealed an improved
emotional functioning score for patients undergoing TEM
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(Table 2). For patients undergoing TME, no significant differ-
ences were revealed (Table 2). The outcomes of the EORTC QLQ
CR38 questionnaires for the patients undergoing TEM showed
a significant reduction of blood and mucus in stools but also
revealed increased anxiety. Subanalyses comparing the anxi-
ety scores during follow-up after TEM between pathological
complete and incomplete responders showed a significant dif-
ference (58.9 vs 79.5, respectively; P= .04). No significant dif-
ferences were discovered between baseline and follow-up
within the group of patients treated with TME after CRT
(Table 3).

Low anterior resection syndrome scores were retrieved
from 32 of 35 patients (91%) who underwent successful organ-
preserving treatment. These scores were retrieved 48 to 68
months after surgical treatment. Of these 32 patients, 7 (22%)
did not have LARS, 9 (28%) had minor LARS, and 16 (50%) had
major LARS (Figure 2). Six patients who underwent subse-
quent TME surgery had bowel continuity. Low anterior resec-
tion syndrome scores were only available in 1 patient and there-
fore could not be analyzed as a subgroup.

|
Discussion

Neoadjuvant CRT followed by TEM for resectable early rectal
cancer seems to be a feasible approach for patients who de-
sire organ preservation. In this prospective multicenter study,
the rectum could be preserved in 64% of patients with cT1-
3NO rectal cancer. Local recurrences were observed in 1 pa-
tient with stage ypT1 cancer after TEM and in 3 patients who
initially refused completion TME for ypT2 stage cancer over a
median follow-up period of 53 months. The actuarial 5-year
disease-free and overall survival rates were 81.6% and 82.8%,
respectively. Despite these favorable oncological outcomes,
functional results revealed that 50% of patients in whom the
rectum was preserved experienced major symptoms similar
to LARS. Furthermore, it should be emphasized that 2 pa-
tients died due to CRT-related complications and that one-
third of the initially included patients with low-risk rectal can-
cer required TME surgery and underwent radiotherapy that
would not have been given outside a trial setting.

Despite the optimization of rectal cancer treatment, the
demand for less extensive surgery renewed the discussion on
how to treat patients with early rectal tumors.2° Studies in-
vestigating organ preservation after neoadjuvant treatment for
cT1-3 rectal cancer showed pathological complete response
rates varying from 4% to 49% depending on various factors,
such as size and location of the tumor.!>!7-2° Complete re-
sponse rates from these studies were based on local excision
specimens, which can only be conclusive on T stage. Lympho-
vascular invasion, lymphatic spread, and tumor budding are
strongly associated with malignant nodal involvement and lo-
calrecurrences after neoadjuvant treatment for early rectal can-
cer and still can be demonstrated in up to 20% of patients.>°32

Nevertheless, promising local control and long-term sur-
vival rates have been described for this relatively new treat-
ment regimen.!>7-20-32:33 Martens et al** described a series of
patients who were offered organ preservation after neoadju-
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Table 2. Outcome of the European Organization for Research and Treatment of Cancer Quality of Life
(EORTC QLQ) Core 30 Questionnaire at Baseline Compared After a Minimum Follow-up of 1 Year

for 33 Patients Treated With Transanal Endoscopic Microsurgery (TEM) and 10 Patients Treated

With Total Mesorectal Excision (TME) After Chemoradiotherapy

EORTC QLQ Score, Mean
TEM TME
EORTC QLQ Category Baseline Follow-up P Value? Baseline Follow-up P Value?®
Global Health score 75.5 74.4 73 81.7 73.1 17
Physical Functioning score 89.7 83.3 .06 92.0 83.0 .03
Role Functioning score 86.7 84.4 .59 91.7 85.2 .18
Emotional Functioning score 72.0 86.9 .001 76.7 80.6 >.99
Cognitive Functioning score 88.4 88.9 72 93.3 90.7 71
Social Functioning score 88.4 89.4 .60 98.3 88.9 .10
Fatigue score 20.2 21.9 .60 12.2 18.7 .03
Nausea and Vomiting score 4.0 2.5 .67 5.0 24.7 .03
Pain score 8.1 12.7 .06 6.7 3.7 .16
Dyspnoe score 15.2 12.8 48 10.0 18.5 .29
Insomnia score 22.2 14.4 .16 16.7 11.1 >.99
Appetite Loss score 5.1 17.8 .02 3.3 25.9 .04
Constipation score 8.1 5.6 .56 6.7 7.4 .66
Diarrhea score 13.1 7.8 .36 10.0 14.8 .66
Financial Difficulties score 7.1 133 17 10.0 7.4 79 " Calculated using Wilcoxon signed
rank test.
Table 3. Outcome of the European Organization for Research and Treatment of Cancer Quality of Life
(EORTC QLQ) Colorectal 38 Questionnaire at Baseline Compared After a Minimum Follow-up of 1 Year
for 33 Patients Treated With Transanal Endoscopic Microsurgery (TEM) and 10 Patients Treated
With Total Mesorectal Excision (TME) After Chemoradiotherapy
EORTC QLQ Score, Mean
TEM TME
EORTC QLQ Category Baseline Follow-up P Value?® Baseline Follow-up P Value?®
Body Image score 95.5 88.1 .08 97.2 79.0 11
Anxiety score 49.4 69.0 .005 58.3 74.1 .32
Weight Loss score 97.5 98.8 .32 91.7 96.3 .56
Sexual Interest score 56.9 59.0 44 48.9 66.7 .16
Urinary Frequency score 24.1 29.2 .26 35.4 333 .50
Blood and Mucus in Stool score ~ 29.5 2.7 .001 41.7 0 .32
Stool Frequency score 20.0 21.3 72 22.2 27.8 .32
Dysuria score 1.3 8.3 .13 8.3 11.1 .56
Abdominal Pain score 11.1 13.1 .45 16.7 14.8 >.99
Buttock Pain score 13.6 22.6 12 8.3 25.9 .20
Bloating score 11.1 15.5 .19 20.8 11.1 .08
Dry Mouth score 8.6 8.3 .32 16.7 11.1 41
Hair Loss score 4.9 9.5 41 0 0 >.99
Taste score 1.2 2.4 .32 0 3.7 .32
Flatulence score 34.6 38.3 33 37.5 11.1 .23
Fecal Incontinence score 10.3 18.7 .25 16.7 333 .32
Painful Stools score 8.3 4.7 .16 20.8 50.0 .32
Sore Skin score NA 16.7 NA NA 16.7 NA
Embarrassment score NA 16.7 NA NA 352 NA Abbreviation: NA, not applicable.
Stoma Care Problems score NA NA NA NA 66.7 NA ° Calculated using Wilcoxon signed
Impotence score 18.2 37.9 .78 20.8 63.3 .18 b;ar=1|<4t.est.
Dyspareunia score 4.2° 21.4¢ .18 0 NA NA =7

vant CRT by a watch-and-wait procedure (24 patients) or TEM  recurrence-free and disease-free survival of 84.6% and 80.6%,
in case of residual tumor (15 patients). They reported a local  respectively, after a median follow-up period of 41 months.
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Figure 2. Histogram of Low Anterior Resection Syndrome (LARS) Scores
Categorized for Patients Undergoing Transanal Endoscopic Microsurgery
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Creavin et al*® published prospective results of 60 of 362 pa-
tients with locally advanced rectal cancer who were treated
with an organ-preserving intention after CRT. Fifty patients un-
derwent local excision, of whom 15 patients (30%) had to un-
dergo salvage TME and 10 patients (20%) underwent a watch-
and-wait procedure. There were no significant differences in
disease-free and overall survival for the organ-preservation
groups compared with the 302 patients treated with TME sur-
gery after CRT. Pucciarelli et al'” showed that successful or-
gan preservation by TEM surgery after CRT could be achieved
in 43 of 63 well-responding patients with cT2-3 rectal cancer.
Local recurrence-free survival and disease-free survival in all
patients was 96.9% and 91.0%, respectively. The feasibility of
TEM after CRT was also supported by the ACOSOG Z6041 trial,°
which showed successful organ preservation in ¢cT2NO tu-
mors with a disease-free survival of 88.2% and proposed this
regime as an alternative for well-responding patients.

Until now, to our knowledge, the only published random-
ized clinical trial comparing conventional TME with local
excision after CRT is the GRECCAR 2 trial.?? In this trial, well-
responding patients with cT2-3 distal rectal cancer were ran-
domly assigned to one of the surgical interventions, but it did
not demonstrate superiority of local excision over TME re-
garding morbidity, long-term effects, and oncological out-
comes. This may be explained because a substantial propor-
tion of patients analyzed in the local excision group eventually
underwent a completion TME. Major morbidity or adverse ef-
fects were experienced in 78% of these patients compared with
29% of patients who underwent local excision alone and 38%
of patients who underwent only TME surgery after CRT.

In the current study, the EORTC QLQ C30 and EORTC QLQ
CR38 questionnaires were used to evaluate HRQL, treatment-
specific symptoms, and adverse effects.?”3¢ These question-
naires revealed an improved emotional functioning but a wors-
ened anxiety score after organ preservation. Increased anxiety
was more prominent in patients with an incomplete patho-
logical response after TEM surgery. Bowel dysfunction was
common, with 50% of patients experiencing major LARS af-
ter CRT followed by TEM. On the other hand, outcomes of the
EORTC QLQ C30 questionnaire could not demonstrate a dif-
ference in constipation scores and even demonstrated a re-

JAMA Surgery Published online October 10, 2018

Outcomes of Chemoradiotherapy Followed by Organ-Sparing Treatment for Distal Rectal Cancer

duction in diarrhea scores for patients with successful organ
preservation. Therefore, LARS outcomes might have to be in-
terpreted with caution, since LARS questionnaires are not vali-
dated for the treatment regimen of the current study.

Equivalent LARS scores are reported in the literature for
upper or middle rectal tumors after a curative anterior
resection.?®373° Only few studies report on HRQL and bowel
function after organ preservation. Pucciarelli et al?! de-
scribed better overall HRQL, constipation scores, and bowel
function after local excision vs TME following CRT using simi-
lar questionnaires. Martens et al** used the Vaizey inconti-
nence and demonstrated that patients undergoing watch-and-
wait procedures generally had good functional outcomes
compared with 7 patients undergoing TEM with moderate out-
comes. Major incontinence was seen in 42.8% of patients un-
dergoing TEM, which seems in concordance with the results
of the present study.

Defecation problems may be less prominent if local exci-
sion can be omitted after neoadjuvant CRT, since radio-
therapy as well aslocal excision itself are risk factors for bowel
dysfunction.®®° In a matched-control study by Hupkens et
al,**bowel function and HRQL of 41 patients undergoing watch-
and-wait procedures were compared with 41 patients under-
going TME after CRT. Although defecation problems and an
impaired HRQL were present in both study cohorts, the watch-
and-wait group reported substantially better functional out-
comes and HRQL in several domains.

This prospective trial clearly confirms that neoadjuvant
CRT followed by TEM is feasible for primarily resectable can-
cer. It should be further unraveled whether organ preserva-
tion is an acceptable alternative to standard surgery without
neoadjuvant CRT, which is still standard treatment. Since
40% of patients were diagnosed with a complete pathologi-
cal response and local recurrence rate was low, local excision
was not necessary in a substantial number of patients. New
organ-preserving studies should therefore include a watch-
and-wait strategy in patients with a clinical complete re-
sponse, potentially resulting in a further improved HRQL
and bowel function. Several randomized trials are now ongo-
ing exploring different neoadjuvant treatment regimens
(NCT02945566; NCT02514278; NCT02505750; NCT01060007;
and NCT02860234).

Limitations

This study had limitations. One limitation of the present study
is the fact that the HRQL questionnaires were not consis-
tently filled in by patients after the baseline assessment. As a
consequence, baseline HRQL had to be compared with only a
single moment during follow-up more than 1 year after treat-
ment. Moreover, patients did not receive the LARS form at
baseline.

. |
Conclusion

In conclusion, neoadjuvant CRT followed by a full-thickness
local excision can lead to preservation of the rectum in two-
thirds of patients with low-risk distal rectal cancer. Long-
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term oncological outcome is good and HRQL does not seem  preserving strategies with standard TME surgery should give

to be impaired, but incontinence and defecation problems
are not unambiguous. Randomized trials comparing organ-
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