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Abstract
Aim: The aim of this study was to assess the clinical and oncological outcome of a se-
lected group of stage IV rectal cancer patients managed by the watch-and-wait approach 
following a (near-)complete response of the primary rectal tumour after radiotherapy.
Method: Patients registered in the Dutch watch-and-wait registry since 2004 were se-
lected when diagnosed with synchronous stage IV rectal cancer. Data on patient char-
acteristics, treatment details, follow-up and survival were collected. The 2-year local 
regrowth rate, organ-preservation rate, colostomy-free rate, metastatic progression-free 
rate and 2- and 5-year overall survival were analysed.
Results: After a median follow-up period of 35  months, local regrowth was observed 
in 17 patients (40.5%). Nine patients underwent subsequent total mesorectal excision, 
resulting in a permanent colostomy in four patients. The 2-year local regrowth rate was 
39.9%, the 2-year organ-preservation rate was 77.1%, the 2-year colostomy-free rate was 
88.1%, and the 2-year metastatic progression-free rate was 46.7%. The 2- and 5-year 
overall survival rates were 92.0% and 67.5%.
Conclusion: The watch-and-wait approach can be considered as an alternative to total 
mesorectal excision in a selected group of stage IV rectal cancer patients with a (near-)
complete response following pelvic radiotherapy. Despite a relatively high regrowth rate, 
total mesorectal excision and a permanent colostomy can be avoided in the majority of 
these patients.
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INTRODUC TION

Approximately 15%–25% of rectal cancer patients are diagnosed 
with synchronous stage IV disease [1,2]. This stage encompasses 
a wide spectrum of metastatic disease, in which various treat-
ment strategies can be applied. In stage IV disease, the primary 
rectal tumour is often locally advanced, and pelvic radiotherapy 
can be added early in the treatment to improve local control. In 
the Netherlands, the so-called M1 schedule is frequently used 
in patients with limited metastatic disease; this schedule con-
sists of a short-course radiotherapy (5 × 5 Gy) followed by sys-
temic therapy, followed by local treatment of the metastases and 
rectum [3,4]. In stage IV rectal cancer patients who have been 
treated with pelvic radiotherapy, a complete response has been 
reported in up to 26%, usually on histology after total mesorec-
tal excision (TME) [3–5]. Although the watch-and-wait approach 
could be of value for stage IV rectal cancer patients with a (near-)
complete response following pelvic radiotherapy, there are few 
data available on the outcome of this approach in this patient 
group.

In nonmetastasized rectal cancer patients, the watch-and-
wait approach, first introduced by Habr-Gama in 2004, has 
emerged as a treatment option for patients with a clinical com-
plete response following neoadjuvant (chemo)radiotherapy to 
avoid the morbidity and mortality associated with TME surgery 
[6]. For patients with a clinical complete response, the watch-
and-wait approach can be considered oncologically safe, with 
5-year disease-specific and overall survival rates of 93.8% and 
84.7%, respectively [7]. Patients with a clinical near-complete 
response at the first assessment are known to have a high like-
lihood of progressing to a clinical complete response at further 
follow-up, and can also be offered a watch-and-wait approach 
[8,9]. In line with the watch-and-wait approach in stage II and 
III rectal cancer patients, a decrease in the colostomy rate and 
improved functional outcome and quality of life may be expected 
in stage IV patients [10–12]. Furthermore, from an oncological 
point of view, a watch-and-wait approach may be even more jus-
tified in stage IV rectal cancer patients because the prognosis of 
these patients is more defined by the metastatic disease than the 
primary rectal tumour [2,13].

Previous studies evaluated the oncological outcome of dif-
ferent treatment strategies for stage IV rectal cancer patients 
[4,5,14]. However, no studies have reported on the watch-and-
wait approach in stage IV rectal cancer patients with a (near-)
complete response of the rectum following treatment according 
to these strategies. The aim of the present study was to inves-
tigate the clinical and oncological outcome of a selected group 
of stage IV rectal cancer patients, who after neoadjuvant radio-
therapy, show a (near-)complete response of the primary rectal 
tumour and are managed by the watch-and-wait approach.

METHOD

Patient selection

In the Netherlands, since 2004, the majority of rectal cancer pa-
tients with a clinical (near-)complete response of the rectal tumour 
following neoadjuvant (chemo)radiotherapy managed by a watch-
and-wait approach have been registered in a trial registry (clinical-
trial.gov NCT00939666, NCT02278653 and NCT03426397). The 
three trial registries are approved by either the local institutional 
review board of Maastricht University Medical Centre or the medi-
cal ethics committee of the Netherlands Cancer Institute and are 
carried out in according with the Good Clinical Practice guidelines 
and the Declaration of Helsinki. Currently, 13 hospitals participate 
in the Dutch watch-and-wait registry, and clinicians can register pa-
tients with a clinical (near-)complete response at their discretion. To 
ensure the quality of the registry, all patients were reassessed by 
the principal investigator before registration. Clinical data manage-
ment was carried out by the Clinical Trials Office of the Netherlands 
Comprehensive Cancer Organisation and local investigators. All pa-
tients provided informed consent before registration.

Initially, this trial registry only included nonmetastasized rectal 
cancer patients managed by a watch-and-wait approach following a 
(near-)complete response after neoadjuvant (chemo)radiotherapy. At 
a later stage, the registry was also open for a selected subset of pa-
tients with synchronous stage IV disease, when it became clear that 
some of those patients were also managed by a watch-and-wait ap-
proach after a (near-)complete response of the primary tumour follow-
ing neoadjuvant (chemo)radiotherapy. Metastases were considered 
synchronous if they were diagnosed at the primary staging or at the 
restaging 8–12  weeks after the end of (chemo)radiotherapy. Most 
often the decision by the multidisciplinary team on if and how to treat 
the rectum was the last step in the long treatment period that was 
mainly focused on the metastatic disease. In general, in patients with 
progressive or uncontrolled metastatic disease, the primary tumour 
is not the main determinant of the outcome, and patients will rarely 
be subjected to either TME surgery or intensive surveillance (a watch-
and-wait approach) of the rectum. Patients who were registered in 
the watch-and-wait registry mainly had a favourable prognosis, with 

What does this paper add to the literature?

This is the first study on the watch-and-wait approach in 
stage IV rectal cancer patients. This study reveals that the 
watch-and-wait approach can be considered as an alter-
native to total mesorectal excision in a selected group of 
stage IV rectal cancer patients with a (near-)complete re-
sponse following pelvic radiotherapy.
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limited metastatic disease at diagnosis, or with controlled metastatic 
disease or the absence of metastatic disease at restaging. For the pres-
ent study, all patients diagnosed with synchronous stage IV disease 
who were included in the Dutch watch-and-wait registry between 
December 2004 and October 2020 were selected.

A clinical complete response of the rectal tumour has been de-
fined as the complete absence of luminal and/or nodal disease on 
endoscopy, T2-weighted MRI and diffusion-weighted (DWI) MRI, 
and the absence of palpable residual tumour with digital rectal ex-
amination. A near-complete response has been defined as a very 
good response with no sign of obvious residual tumour that does 
not meet all the criteria of a complete response but has a high likeli-
hood of progressing to a complete response with further follow-up. 
The clinical features of a (near-)complete response are provided in 
Table 1 [12,15,16].

In addition to the standard follow-up with CT and carcinoem-
bryonic antigen (CEA), all patients are monitored for 5 years with a 
follow-up protocol to detect rectal regrowth: digital rectal examina-
tion, endoscopy, MRI and CEA measurements every 4–6 months in 
the first 2 years and every 6–12 months thereafter.

Data collection

The following data were collected: patient characteristics, charac-
teristics of the rectal tumour and metastases (TNM stage, site of 
the metastases), treatment details (radiotherapy, systemic therapy, 
surgery), as well as data concerning the follow-up and survival (rec-
tal regrowth, relapse of distant metastases, death). Additionally, in 
patients with rectal regrowth, data regarding the treatment of the 
regrowth (including the type of operation with or without the pres-
ence of a permanent colostomy) were collected.

Study outcomes

Study outcomes were defined as: (1) 2-year local regrowth rate, 
defined as the presence of luminal and/or nodal disease; (2) 2-year 

organ-preservation rate (TME-free rate), defined as an in situ rec-
tum; (3) 2-year colostomy-free rate, defined as the absence of a 
permanent colostomy; (4) 2-year metastatic progression-free rate, 
defined as the absence of progression of the metastatic disease; and 
(5) the 2- and 5-year overall survival rates, defined as the absence 
of death.

The study outcomes were calculated from the date of diagnosis 
until the date of the first evidence of regrowth, surgery, progres-
sion of metastatic disease or death to determine the local regrowth 
rate, organ-preservation rate, colostomy-free rate, metastatic 
progression-free rate, and overall survival.

Statistics

All statistical analyses were performed using the IBM Statistical 
Package for the Social Sciences (SPSS version 25.0). Patient and 
treatment characteristics are reported using descriptive statistics 
and are presented as percentages or medians with ranges. Kaplan–
Meier survival methods were used to analyse the study outcomes. 
Length of follow-up was calculated from the date of diagnosis until 
the date of death or the last follow-up date.

RESULTS

Patients

A total of 859 patients have been included to date in the Dutch 
watch-and-wait registry; 42 patients (4.9%) were diagnosed with 
synchronous stage IV disease and were included in the present 
study. Patient and treatment characteristics are shown in Table 2. 
The median age at diagnosis was 67 years (range 32–79 years), most 
patients were male (73.8%) and were diagnosed with a cT3 tumour 
(66.7%). Most metastases were located in the liver (83.4%), followed 
by the lung (7.1%) or in both liver and lung (7.1%). One patient (2.4%) 
had metastases located in the lung and adrenal gland. From the pa-
tients selected for this study, 81.0% had a clinical complete response 

TA B L E  1  Clinical features of a complete and near-complete response

Complete response Near-complete response

DRE Absence of palpable tumour, when initially palpable Small superficial soft irregularity

Endoscopy White scar without residual tumour Small residual erythematous ulcer or irregular wall 
thickening

T2W-MRI Substantial downsizing without residual tumour
AND
Absence of suspicious lymph nodes

Obvious downstaging with residual fibrosis but 
heterogeneous or irregular aspect

OR
Obvious downstaging of lymph nodes but remaining 

node(s) ≥5 mm

DWI-MRI Low signal on high b-value Small focal area of high signal on high b-value

Abbreviations: DRE, digital rectal examination; DWI-MRI, diffusion-weighted MRI; T2W-MRI, T2-weighted MRI.
Note: Clinical features of a complete response and near-complete response following neoadjuvant (chemo)radiotherapy were as previously defined 
[12,15,16].
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and 19.0% a clinical near-complete response of the primary tumour 
at the time of inclusion.

Treatment details

All patients were treated with pelvic radiotherapy first, with 34 
patients (81.0%) receiving short-course radiotherapy (5 × 5 Gy). In 
the eight remaining patients (19.1%) metastatic disease was first 
diagnosed at restaging after a long course of chemoradiotherapy 
(25 × 2 Gy or 28 × 1.8 Gy, with concurrent capecitabine). Following 
short- or long-course radiotherapy, systemic therapy was given in 38 
patients (90.5%) with a median number of six cycles (range three to 
nine). The majority of patients received capecitabine and oxaliplatin 
with or without bevacizumab. Thirty-eight patients underwent local 

treatment of their metastases: surgical resection and/or an ablative 
technique (microwave or radiofrequency ablation). In two patients 
(4.7%), a complete response of the metastases was seen after sys-
temic therapy; therefore, no additional local treatment was per-
formed. Data regarding the local treatment of the metastases were 
missing in two patients. The median interval between the end of the 
(chemo)radiotherapy and inclusion in the Dutch watch-and-wait reg-
istry was 34 weeks (range 10–54 weeks). The treatment schedule of 
all 42 patients before entering the watch-and-wait registry is shown 
in Figure 1.

Outcome

After a median follow-up period of 35 months (range 9–146 months), 
25 out of the 42 patients (59.5%) remained regrowth free, in the other 
17 patients (40.5%) local regrowth occurred, of which 82.4% occurred 
in the first 2 years after the primary diagnosis. The 2-year local re-
growth rate was 39.9% (see Figure 2). Local regrowth was located in 
the bowel wall in 16 patients (94.1%). In three patients, the regrowth 
was located in the locoregional lymph nodes; two of them also had 
simultaneous regrowth in the bowel wall. There was no difference in 
the local regrowth rate between patients with a complete and near-
complete response. Follow-up details are shown in Figure 3.

The 2-year organ-preservation and colostomy-free rates were 
77.1% and 88.1%, respectively (see Figure 4). In 9 of the 17 patients 
with local regrowth (52.9%), subsequent TME surgery was performed: 
seven patients underwent a low anterior resection and two an abdom-
inoperineal resection. In four patients, TME surgery resulted in a per-
manent colostomy. In the remaining eight patients with local regrowth 
(47.0%), TME surgery was not performed; in five of them the regrowth 
was treated locally (local excision or re-irradiation) and in three the 
local regrowth remained untreated. In six of these eight patients in 
whom TME surgery was not performed, progression of distant me-
tastases was reported simultaneously with the detection of regrowth. 
Treatment details of the regrowth are shown in Table 3.

Of the 42 patients, 25 had progression of the metastatic disease 
during follow-up and 17 patients were free from progression. The 
2-year metastatic progression-free rate was 46.7% (see Figure 2). 
Overall, no difference was seen in the metastatic progression-free 
rate between patients with or without local regrowth. Local re-
growth occurred in 6 of the 17 patients (35.3%) without progres-
sion of the metastatic disease compared with 11 of the 25 patients 
(44.0%) with progression of the metastatic disease. Twelve patients 
(30.2%) died; three patients died during the first 2 years of follow-up. 
The 2- and 5-year overall survival rates were 92.0% and 67.5%, re-
spectively (see Figure 2).

DISCUSSION AND CONCLUSIONS

This study reports the clinical and oncological outcomes of a se-
lected group of stage IV rectal cancer patients managed by a 

TA B L E  2  Patient and treatment characteristics

Total cohort 
(n = 42)

Median age (years) (range) 67 (32–79)

Sex (n, %)

Male 31 (73.8)

Female 11 (26.2)

Clinical tumour stage (n, %)

cT2 4 (9.5)

cT3 28 (66.7)

cT4 10 (23.8)

Clinical nodal stage (n, %)

cN0 8 (19.0)

cN1 13 (31.0)

cN2 21 (50.0)

Metastases at diagnosis (n, %)

Liver 35 (83.4)

Lung 3 (7.1)

Liver and lung 3 (7.1)

Other 1 (2.4)

Radiotherapy (n, %)

Short-course radiotherapy 34 (81.0)

Chemoradiotherapy 8 (19.1)

Systemic therapy (n, %)

Capecitabine, oxaliplatin and bevacizumab 25 (59.5)

Capecitabine and oxaliplatin 5 (11.9)

Other systemic therapy 8 (19.0)

Median number of cycles (n, range) 6 (3–9)

Local treatment for metastases (n, %)

Surgical resection 27 (64.3)

Surgical resection and ablative technique 9 (21.4)

Ablative technique 2 (4.8)

Clinical complete response 2 (4.8)

Unknown 2 (4.8)
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watch-and-wait approach after a (near-)complete response follow-
ing pelvic radiotherapy. The 2-year local regrowth rate was 39.9%, 
with no difference between patients with a clinical complete re-
sponse and near-complete response. In the majority of patients 
(78.6%) TME surgery could be avoided, and 90.5% of patients were 
colostomy free. Given these benefits, the watch-and-wait approach 
can be considered as an alternative to TME surgery in this selected 
group of patients with synchronous stage IV rectal cancer and a 
(near-)complete response following pelvic radiotherapy.

In nonmetastasized rectal cancer patients managed by a watch-
and-wait approach, regrowth rates vary between 16% and 34%, with 
the variation most likely reflecting the difference in inclusion crite-
ria, whether patients are included after the first or after a second 
reassessment, and the length of follow-up [7,11,17,18]. Compared 
with these regrowth rates, the 2-year regrowth rate of 39.9% in 
the present study is on the high side. This could be related to the 
short-course radiotherapy schedule that was given in the majority 
of patients in the present study, whereas a long-course of chemora-
diotherapy is much more common in reports on the watch-and-wait 
approach in nonmetastasized rectal cancer patients. However, there 
are no studies comparing regrowth rates in patients managed by the 
watch-and-wait approach following different radiotherapy sched-
ules. Although local regrowth rate is different from local recurrence 

rate, some studies on TME surgery following various radiotherapy 
schedules report slightly more local recurrences after a short course 
of radiotherapy compared with a long course of chemoradiotherapy, 
albeit statistically insignificant [19,20]. An alternative explanation 
for the higher regrowth rate when compared with nonmetastasized 
tumours may be a more aggressive tumour biology, that results in 
both metastatic disease and more hidden residual disease at the pri-
mary site, leading to more regrowth. In the present study, the re-
growth rate in patients with progression of the metastatic disease 
was 44.0% compared with 35.3% in patients without progression of 
the metastatic disease, supporting the idea of a shared unfavourable 
tumour biology between metastases and regrowth.

The 2-year regrowth rate of 39.9% in the present study could be 
considered too high for stage II or III rectal cancer patients, espe-
cially when it cannot be excluded that a small number of regrowths 
could give rise to distant metastases [21]. However, in patients with 
metastatic disease, the prognosis is mainly determined by the be-
haviour of distant metastases rather than the primary tumour, and 
the 2-year regrowth rate of 39.9% can be considered oncologically 
acceptable [2,13].

For the treatment of regrowth, TME surgery was performed in 
about half of patients, considerably lower than the 78% reported 
by van der Valk et al. in nonmetastasized patients with regrowth 

F I G U R E  1  Treatment schedule 
before entering the watch-and-wait 
registry

Synchronous stage

IV rectal cancer

n = 42

n = 34
n = 8

n = 38 n = 4

n = 2 n = 38
n = 2

Chemoradiotherapy

No systemic therapy

Complete response

of the metastases
Unknown

Watch-and-Wait
n = 42

Systemic therapy

Local treatment

metastases

Short-course

radiotherapy

n = 2 n = 35 n = 3 n = 1 n = 1
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F I G U R E  2  Local regrowth rate (A), 
metastatic progression-free rate (B) and 
overall survival (C)
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[7]. This difference is probably related to the high percentages of 
patients with progression of the distant metastases simultane-
ously with the detection of regrowth in the present series. Overall, 
this resulted in a 2-year organ-preservation and colostomy-free 
rates of 77.1% and 88.1%, respectively. Similar colostomy-free 
rates of 74% to 95% have been reported in nonmetastasized pa-
tients [11,12,17]. In general, avoidance of TME surgery and a co-
lostomy is associated with an improved functional outcome and 
quality of life, as previously reported [10,22]. Moreover, this has 
been observed in multiple studies on the preferences of colorectal 
cancer patients; avoiding a colostomy is valued as one of the most 
important outcomes by patients, sometimes even more import-
ant than being cured from colorectal cancer [22–24]. Although the 
present study does not report functional outcome, in most pa-
tients the rectum is preserved and a colostomy is avoided. This 
is generally associated with better functional outcome and qual-
ity of life, two items that are especially relevant for patients with 
metastatic disease, who have a more unfavourable prognosis than 
nonmetastasized patients.

Of the nonmetastasized rectal cancer patients included in the 
large International Watch-and-Wait Database, the 5-year overall 
survival rate after a watch-and-wait approach is 84.7% [7]. In the 
present study, of a selected group of synchronous stage IV rectal 
cancer patients, the 5-year overall survival is 67.5%, which is much 
higher than what is generally reported in synchronous stage IV rectal 

cancer [3,4,25]. This more favourable survival is due to a number of 
selection processes in a study that is focusing on the outcome of the 
treatment of the primary rectal tumour with a watch-and-wait ap-
proach, rather than on the treatment and outcome of the metastatic 
disease. The majority of patients were treated with a short-course 
of radiotherapy followed by systemic therapy, a schedule that in the 
Netherlands is often used in patients with limited metastatic disease. 
In the other patients, the metastatic disease was first diagnosed at 
restaging after chemoradiotherapy, and was most often limited. 
Clinicians only included patients in the Dutch watch-and-wait regis-
try when, at the end of a long treatment period, including systemic 
treatment and local treatment of the metastases, the distant disease 
was under control and the focus shifted to the treatment of the pri-
mary tumour: TME surgery or a watch-and-wait approach. Patients 
with progressive metastatic disease or patients in a palliative setting 
are not included in the registry, as the focus is on treatment of the 
metastatic disease or on symptom control.

The main limitation of this study is the clear selection bias due to 
a highly selected patient group. The results of this study, especially 
the overall survival, should therefore be interpreted with caution. 
The second limitation is the lack of a comparator group, which is 
similar to most data regarding the watch-and-wait approach in non-
metastasized rectal cancer patients in which a comparator group is 
also missing. A third limitation is the limited availability of data on the 
metastatic disease, as the registry is focused on the outcome of the 

F I G U R E  3  Follow-up after entering the watch-and-wait registry (TME, total mesorectal excision)

Watch-and-Wait
n = 42

Regrowth
No regrowth

TME surgery Local treatment No local treatment
regrowth

Permanent
colostomy

Colostomy free

Alive with colostomy Death with
colostomy

Alive without
colostomy

Death without
colostomy

Alive Death

n = 17
n = 25

n = 9 n = 5
n = 3

n = 4
n = 5

n = 2
n = 2 n = 10 n = 3

n = 18 n = 7

n = 5 n = 4 n = 1 n = 1 n = 2
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primary tumour. A fourth limitation of this study is the lack of data 
on functional outcome and quality of life.

In conclusion, this study evaluates the clinical and oncological 
outcome of the watch-and-wait approach in a highly selected group 
of stage IV rectal cancer patients. Although a relatively high re-
growth rate is reported, in the majority of patients TME surgery and 
a colostomy are avoided. This is expected to result in a better func-
tional outcome and quality of life. Therefore, in stage IV rectal can-
cer patients with good control of the metastatic disease and a (near-)
complete response of the rectum following pelvic (chemo)radiation, 

the watch-and-wait approach can be considered as an alternative to 
TME surgery.

ACKNOWLEDG EMENTS
The authors thank the Dutch Watch-and-Wait Consortium 
(collaborators).

Collaborators: Regina G. H. Beets-Tan, MD, PhD: Netherlands 
Cancer Institute, Department of Radiology, Amsterdam, The 
Netherlands; Jeroen Buijsen, MD, PhD: Maastricht University 
Medical Center, Department of Radiation Oncology (Maastro), 
Maastricht, The Netherlands and Maastricht University, GROW 
School for Oncology and Developmental Biology, Maastricht, 
The Netherlands; Sebastiaan Festen, MD, PhD: Onze Lieve 
Vrouwe Gasthuis, Department of Surgery, Amsterdam, The 
Netherlands; Eelco J. R. de Graaf, MD, PhD: IJsselland Hospital, 
Department of Surgery, Capelle aan de IJssel, The Netherlands; 
Hester E. Haak, MD: Netherlands Cancer Institute, Department 
of Surgery, Amsterdam, The Netherlands; Denise E. Hilling, MD, 
PhD: Leiden University Medical Center, Department of Surgery, 
Leiden, The Netherlands and Erasmus MC Cancer Institute, 
University Medical Center Rotterdam, Department of Oncological 
and Gastrointestinal Surgery, Rotterdam, The Netherlands; 
Christiaan Hoff, MD: Medical Center Leeuwarden, Department of 
Surgery, Leeuwarden, The Netherlands; Martijn Intven, MD, PhD: 
University Medical Center Utrecht, Department of Radiotherapy, 
Utrecht, The Netherlands; Niels Komen, MD, PhD: Antwerp 
University Hospital, Department of Abdominal Surgery, Edegem, 
Belgium and University of Antwerp, Antwerp Surgical Training, 
Anatomy and Research Center (ASTRAC), Wilrijk, Antwerp, 
Belgium; Miranda Kusters, MD, PhD: Amsterdam University 
Medical Centers, Location VUmc, Department of Surgery, 
Amsterdam, The Netherlands; Monique E. van Leerdam, MD, PhD: 
Netherlands Cancer Institute, Department of Gastroenterology, 
Amsterdam, The Netherlands and Leiden University Medical 
Center, Department of Gastroenterology, Leiden, The Netherlands; 
Koen C. M. J. Peeters, MD, PhD: Leiden University Medical 
Center, Department of Surgery, Leiden, The Netherlands; Femke 
P. Peters, MD, PhD: Netherlands Cancer Institute, Department 
of Radiotherapy, Amsterdam, The Netherlands and Leiden 
University Medical Center, Department of Radiotherapy, Leiden, 
The Netherlands; Apollo Pronk, MD, PhD: Diakonessenhuis, 
Department of Surgery, Utrecht, The Netherlands; Marit E. van der 
Sande, MD: Netherlands Cancer Institute, Department of Surgery, 
Amsterdam, The Netherlands; Wilhelmina. H. Schreurs, MD, PhD: 
Noordwest Ziekenhuisgroep, Department of Surgery, Alkmaar, 
The Netherlands; Dirk J. A. Sonneveld, MD, PhD: Dijklander 
Hospital, Department of Surgery, Hoorn, The Netherlands; 
Aalbert K. Talsma, MD, PhD: Deventer Hospital, Department of 
Surgery, Deventer, The Netherlands; Jurriaan B. Tuynman, MD, 
PhD: Amsterdam University Medical Centers, Location VUmc, 
Department of Surgery, Amsterdam, The Netherlands; Liselot 
B. J. Valkenburg-van Iersel, MD, PhD: Maastricht University 
Medical Center, Department of Internal Medicine, Division of 

F I G U R E  4  Organ-preservation rate (A) and colostomy-free rate 
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TA B L E  3  Treatment details: regrowth

Regrowth 
(n = 17)

Treatment for regrowth (n, %)

Low anterior resection 7 (41.2)

Abdominoperineal resection 2 (11.8)

Local excision 3 (17.6)

Re-irradiation 2 (11.8)

No treatment for regrowth 3 (17.6)

Permanent colostomy (n, %) 4 (23.5)
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