
Benchmarking recent national practice in rectal cancer treatment
with landmark randomized controlled trials
Borstlap, W.A.A.; Deijen, C.L.; Dulk, M. den; Bonjer, H.J.; Velde, C.J. van de; Bemelman,
W.A.; ... ; Dutch Snapshot Res Grp

Citation
Borstlap, W. A. A., Deijen, C. L., Dulk, M. den, Bonjer, H. J., Velde, C. J. van de, Bemelman,
W. A., … Zwieten, T. (2017). Benchmarking recent national practice in rectal cancer
treatment with landmark randomized controlled trials. Colorectal Disease, 19(6), O219-
O231. doi:10.1111/codi.13644
 
Version: Publisher's Version
License: Licensed under Article 25fa Copyright Act/Law (Amendment Taverne)
Downloaded from: https://hdl.handle.net/1887/3627364
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:4
https://hdl.handle.net/1887/3627364


Benchmarking recent national practice in rectal cancer
treatment with landmark randomized controlled trials

Dutch Snapshot Research Group1

Department of Surgery, Academic Medical Center, Amsterdam, The Netherlands

Received 8 November 2016; accepted 22 December 2016; Accepted Article online 4 March 2017

Abstract

Aim A Snapshot study design eliminates changes in

treatment and outcome over time. This population

based Snapshot study aimed to determine current prac-

tice and outcome of rectal cancer treatment with pub-

lished landmark randomized controlled trials as a

benchmark.

Method In this collaborative research project, the data-

set of the Dutch Surgical Colorectal Audit was extended

with additional treatment and long-term outcome data.

All registered patients who underwent resection for rec-

tal cancer in 2011 were eligible. Baseline characteristics

and outcome were evaluated against the results of the

Dutch TME trial and the COLOR II trial from which

the original datasets were obtained.

Results A total of 71 hospitals participated, and data

were completed for 2102 out of the potential 2633

patients (79.8%). Median follow-up was 41 (interquar-

tile range 25–47) months. Overall circumferential resec-

tion margin (CRM) involvement was 9.3% in the

Snapshot cohort and 18.5% in the Dutch TME trial.

CRM positivity after laparoscopic resection was 7.8% in

the Snapshot and 9.5% in the COLOR II trial. Three-

year overall local recurrence rate in the Snapshot was

5.9%, with a disease-free survival of 67.1% and overall

survival of 79.5%. Benchmarking with the randomized

controlled trials revealed an overall favourable long-term

outcome of the Snapshot cohort.

Conclusion This study showed that current rectal can-

cer care in a large unselected Dutch population is of

high quality, with less positive CRM since the TME

trial and oncologically safe implementation of minimally

invasive surgery after the COLOR II trial.

Keywords Rectal cancer, snapshot study, oncologic

outcomes

What does this paper add to the literature?

This is the first study to benchmark long-term out-
comes of a population based cohort against the results
of landmark randomized controlled trials. We were able
to demonstrate that rectal cancer care in the Nether-
lands has improved considerably over the years but that
there is still scope for improvement in current clinical
care.

Introduction

Rectal cancer treatment has become a multimodality

approach, although surgical resection is still the corner-

stone. The introduction of pelvic MRI has significantly

changed rectal cancer management and multidisciplinary

team discussion is mandatory and essential for a patient

tailored approach. Rectal surgery has significantly chan-

ged over the last few decades with quality controlled

resections according to predefined anatomical planes,

minimally invasive techniques and enhanced recovery

protocols.

Decisions on treatment approaches in current daily

practice are mainly based on (sub-)analyses of multicen-

tre randomized controlled trials (RCTs) [1–5]. Despite

the high level of evidence, there are also disadvantages

related to RCTs [6]. The study population is often sub-

ject to strict inclusion and exclusion criteria. Therefore,

RCTs might not reflect the real-life patient population

[7]. In addition, inclusion in RCTs is often from expert

centres. Besides the issue of external validity, these trials

often have a long accrual period, require sufficient

length of follow-up and are published at a time when

some of the included interventions have already evolved.

This is a well-known drawback of longitudinal studies.
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A cross-sectional Snapshot study design rapidly provides

insight into current clinical practice. Using the princi-

ples of collaborative research as first described by Pin-

kney and colleagues, a large amount of data can be

acquired in a short period of time by involving a large

group of physicians [8,9].

This Snapshot study aimed to determine long-term

outcomes of rectal cancer resections performed in 2011

in the Netherlands. Previous publications from the

Dutch Surgical Colorectal Audit already provided

insight into treatment strategies of the Dutch hospitals

at that time, revealing for example an almost routine

use of preoperative radiotherapy and a high proportion

of low Hartmann’s procedure (low anterior resection

with end colostomy) [10–13]. This illustrates the value

of population based studies and raises questions on the

impact of such specific strategies on overall long-term

outcome. To address the issue of the external validity of

RCTs, also from a historical perspective, data of the

Snapshot cohort were benchmarked using the original

datasets from two earlier conducted landmark RCTs,

the Dutch TME trial and the COLOR II trial [3,14].

Method

This multicentred, resident led, retrospective, cross-

sectional Snapshot study was conducted according to a

predefined protocol and executed as collaborative

research under the name of the Dutch Snapshot

Research Group, in close collaboration with the Dutch

Surgical Colorectal Audit [15,16]. The Dutch Surgical

Colorectal Audit is a nationwide prospective registry of

all patients undergoing surgery for a primary colorectal

cancer. Participation in this registry is mandatory by the

inspectorate of healthcare. The Dutch Surgical Colorec-

tal Audit was initiated in 2009 and provides baseline

characteristics and postoperative outcomes until 30 days

following the surgical resection.

All registered rectal cancer resections in 2011 were

identified from the Dutch Surgical Colorectal Audit.

Data until 30 days postoperatively from the Dutch Sur-

gical Colorectal Audit were extended through a Snap-

shot study design with additional data on diagnostic

and treatment modalities, as well as long-term surgical

and oncological outcomes. The year 2011 was chosen

based on a weighted balance between representativeness

for current practice on one hand and adequate follow-

up on the other. Contrary to the Dutch Surgical

Colorectal Audit, participation in this long-term Snap-

shot study was voluntary. All hospitals (n = 94) regis-

tering in the Dutch Surgical Colorectal Audit were

invited for this research project, and eventually 71 hos-

pitals agreed to participate in the Snapshot study. As

not every centre in the Netherlands participated in this

Snapshot study on long-term outcomes, baseline data

of included patients in the Snapshot study were com-

pared with Dutch Surgical Colorectal Audit data of the

patients who were registered in the Dutch Surgical

Colorectal Audit but not included in the Snapshot

study. The design of the study and the preparation of

the paper were performed according to the Strengthen-

ing the Reporting of Observational Studies in Epidemi-

ology (STROBE) statement [17].

Data collection

For data collection, a web-based tool was developed and

controlled on privacy regulations by Medical Research

Data Management (MRDM, Deventer, The Nether-

lands). MRDM has extensive experience in anonymous

patient registries. In every participating hospital, one or

two surgical residents, supervised by one surgical consul-

tant, was responsible for the data collection. Patient

details from the year 2011 were only accessible in the

primary centre of treatment in compliance with the Dec-

laration of Helsinki [18]. Each participating hospital had

a period of 5 months (May–October 2015) to collect

the additional data. Subsequently, the data were analysed

for discrepancies and missing values. These were com-

municated back to the local investigators, who got an

extra period of 1 month for data correction. Final data

extraction was carried out on 15 January 2016. The

combined set of short-term data retrieved from the

Dutch Surgical Colorectal Audit and long-term data

retrieved through a Snapshot study design was made

anonymous by MRDM and was sent to the central

research coordinator.

Benchmarking with landmark RCTs

The most recent, large, mainly European trial on

laparoscopic vs open rectal resection was selected for

benchmarking the Snapshot cohort, namely the

COLOR II trial (recruitment 2004–2010) [19]. To

place these data into historical perspective, the Dutch

TME trial was selected (recruitment 1996–1999). This
landmark RCT was published in 2001 [20]. The origi-

nal datasets from the COLOR II and Dutch TME trial

were provided by the principal investigators in order to

analyse the data for the three main surgical procedures

separately: low anterior resection (LAR), abdominoper-

ineal resection (APR) and low Hartmann’s procedure.

Only the eligible Dutch patients out of the Dutch TME

trial were included for the present analysis, because

these data are the most up to date as the dataset is

updated every few years. For the purpose of
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benchmarking, patient and treatment characteristics as

well as 3-year oncological outcome parameters were

analysed. The definition of circumferential resection

margin (CRM) positivity varied: the definition in Snap-

shot and the Dutch TME cohort was ≤ 1 mm; the defi-

nition in the COLOR II was < 2 mm. The definitions

of the other oncological parameters, surgical proce-

dures, as well as the study objectives and inclusion and

exclusion criteria of the selected trials are summarized

in Table S1).

Statistical analysis

Patient, treatment and outcome data were determined

separately for the three main surgical procedures (LAR,

APR, Hartmann), as these would be performed in dif-

ferent patient subgroups which would influence short-

and long-term outcome measures. Categorical or

dichotomous outcomes were presented as absolute

numbers and percentages. The chi-squared test was

used for intergroup analyses. Continuous outcomes

were reported as median with interquartile range (IQR)

or mean with standard deviation (SD), in accordance

with their distribution. The Kaplan–Meier method was

used to determine the actuarial 3-year local recurrence,

distant recurrence, disease-free survival and overall sur-

vival rates from the date of surgery. Comparison of sub-

groups regarding recurrence and survival were

performed using the log-rank test. All analyses were

performed with IBM SPSS statistics, version 23.00

(IBM Corp., Armonk, New York, USA).

Ethics

The Medical Ethical Committee of the Academic Medi-

cal Center in Amsterdam, The Netherlands, reviewed

and approved the observational study design and

decided that informed consent did not need to be

obtained because there was no additional burden for

the patient due to the design of the study.

Results

Demographics and baseline characteristics Snapshot

cohort

Additional data were collected for a total of 2102

patients out of the potential 2633 (79.8%) patients who

were originally registered in 2011. A total of seven cases

were excluded after the data verification period. Four

patients had recurrent rectal cancer, one patient was

referred with missing data, and two patients appeared

not to have rectal cancer. Median completeness of data

at hospital level was 100% (IQR 96.7–100). Mean age

was 67 years (SD 11.2) and 62.9% were men. Median

follow-up was 41 (IQR 25–47) months. LAR was per-

formed in 998 (47.6%) patients, APR in 639 (30.5%)

and low Hartmann’s procedure in 402 (19.2%) patients.

Local excision followed by completion total mesorectal

excision (TME) was performed in 34 (1.6%) patients

and 22 (1.1%) patients underwent a proctocolectomy.

Comparing Dutch Surgical Colorectal Audit data of

included patients with the remaining 531 patients from

non-participating centres revealed no significant differ-

ences in patient characteristics, apart from a significantly

lower M-stage in the non-participating centres (5.2% vs

9.3%, P < 0.05). More resections were performed

laparoscopically (46.8% vs 33.3%, P < 0.001) and 30-

day mortality was lower (2.7% vs 5.2%, P = 0.005) in

the Snapshot population compared to the remaining

cohort of non-participating centres (Table S2).

Benchmarking baseline characteristics with RCTs

Table 1 displays the baseline characteristics for the

Snapshot cohort, the COLOR II and the Dutch TME

trial, with subdivision into LAR, APR and low Hart-

mann’s procedure within the study populations. The

original Dutch TME paper reported on 1861 patients,

of whom 1530 were included in the Netherlands. Of

these, 50 patients were found to be ineligible pre-ran-

domization and 37 patients did not undergo a rectal

resection. For the present analysis we included 1443

patients from the Dutch TME trial. The proportions of

APR in the Snapshot cohort, COLOR II and Dutch

TME were 30.5%, 26.5% and 30.6%, respectively. The

Snapshot cohort had a higher proportion of low Hart-

mann’s procedure compared to the COLOR II and

Dutch TME (19.2% vs 4.5% and 5.4%). The majority of

patients in the COLOR II were above 70 years of age,

compared with the majority being under 70 years in the

Snapshot and Dutch TME. There were more American

Society of Anesthesiologists (ASA) III patients in the

COLOR II compared to the Snapshot, with highest

proportions in the low Hartmann’s subgroups (42.6%

and 25.8%, respectively).

Within the APR subgroups, the proportion of distal

tumours within 3 cm from the anal verge was the high-

est in the Snapshot, compared to the COLOR II and

Dutch TME (70.0% vs 50.0% and 60.9%). The propor-

tion of pT3 tumours was the highest in the Dutch

TME trial [57.2% vs 50.3% (COLOR II) and 46.1%

(Snapshot)], with a slightly higher proportion of pT4

tumours in the Snapshot [5.1% vs 2.9% (COLOR II)

and 3.5% (Dutch TME)]. The proportion of patients

with Stage III disease was similar among the three
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studies: 36.1% (Snapshot), 35.9% (COLOR II) and

36.4% (Dutch TME). The low Hartmann’s subgroups

in all studies had the highest proportions of pT4

tumours, pN1–2 stage and synchronous metastasis. The

Snapshot cohort includes 9.3% M1 disease, and was an

unexpected intra-operative finding in 0.5% in the

COLOR II and in 6.0% in the Dutch TME trial.

A laparoscopic approach was applied in the Snapshot

cohort in 46.9% of the patients, with a conversion rate

of 134/930 (14.4%). As a result of 2:1 randomization,

66.7% of patients underwent a laparoscopic procedure

in the COLOR II, with a conversion rate of 121/695

(17.4%). Laparoscopic TME surgery was not performed

at the time of the Dutch TME trial in the Netherlands

[3].

In the Snapshot cohort and COLOR II, 89.5% and

61.9% respectively of the patients received some form of

preoperative therapy (Table 2). Because of the random-

ized intervention, preoperative short-course radiother-

apy was applied in 50.4% in the Dutch TME.

Postoperative radiotherapy was applied in 0.1%, 2.1%

and 5.7% in the Snapshot, COLOR II and Dutch TME

respectively. Adjuvant chemotherapy was administered

in 7.0%, 26.7% and 4.1%, respectively.

Oncological outcomes

The oncological outcomes of the Snapshot, COLOR II

and Dutch TME are presented in Table 3. The overall

proportion of CRM involvement in patients with a

reported CRM was 9.3%, 9.5% and 18.9% (P < 0.01),

respectively. CRM positivity was higher after APR com-

pared to LAR in all three study groups. Within the APR

subgroups, the proportion of positive CRM was almost

threefold higher in the Dutch TME trial compared to

the Snapshot and COLOR II. The overall CRM positiv-

ity of laparoscopic and open resections was 7.8% and

10.6% (P = 0.06) in the Snapshot and 9.5% and 10.0%

(P = 0.26) in the COLOR II trial, respectively.

The overall actuarial 3-year local recurrence rate of

the Snapshot cohort was 5.9%. For LAR, APR and low

Hartmann’s procedure, the local recurrence rate was

3.4%, 6.7% and 11.5% (P < 0.01) respectively. Corre-

sponding rates in the COLOR II were 5.0% for the

total population and 4.7%, 6.8% and 5.8% (P = 0.60)

per surgical procedure, respectively. In the Dutch TME,

the 3-year local recurrence rates were 7.1% for the total

population and 5.6%, 10.1% and 7.9% (P = 0.02) per

surgical procedure, respectively. Local recurrence rates

for the surgery alone and preoperative short-course

radiotherapy groups of the Dutch TME trial were 9.2%

and 2.0% (P < 0.01) for LAR, 12.9% and 7.2%

(P = 0.05) for APR and 14.6% and 2.9% (P = 0.08) forT
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low Hartmann, respectively. Overall local recurrence

rates for laparoscopic and open resections were 5.0%

and 6.6% (P = 0.42) in the Snapshot and 5.0% and

5.0% (P = 1) in the COLOR II, respectively.

The actuarial metachronous distant recurrence rate

of the total Snapshot cohort was 21.1%. This was 18.0%

and 20.8% (P = 0.145) in the COLOR II and Dutch

TME, respectively. Three-year disease-free survival was

67.1%, 74.5% and 67.2% (P < 0.01), respectively.

The 3-year overall survival of the Snapshot cohort

was 79.5%, which was 87%, 76.4% and 66.9%

(P < 0.01) for LAR, APR and low Hartmann, respec-

tively. Corresponding 3-year overall survival rates in the

COLOR II were 86.6%, 82.7% and 62.8% (P < 0.01),

and in the Dutch TME 79%, 73.7% and 55.1%

(P < 0.01), respectively. Figure 1 shows the Kaplan–
Meier curves for local recurrence after LAR and APR

for each of the studies. The overall survival curves are

displayed in Fig. 2.

Discussion

Collaborative research made it possible to retrieve long-

term data for 75% of all rectal cancer resections in 2011

in the Netherlands, from both expert and non-expert

centres. Remarkable differences as well as similarities

with the COLOR II and Dutch TME trial were

observed. Historical comparison with the Dutch TME

trial (accrual period 1996–1999) revealed substantially

lower CRM positivity rates in the Snapshot, especially

in the APR subgroup. Three-year overall survival was

the lowest in the Dutch TME trial for all types of surgi-

cal procedures. This most probably illustrates the signif-

icant impact of historical changes in patient

management over time. Fixed tumours were excluded

from the TME trial based on digital rectal examination.

MRI and downstaging regimens were not used. Mul-

tidisciplinary team approaches with optimized clinical

staging, multimodality treatment and improved periop-

erative care have become essential components of rectal

cancer care in recent years, and were standard during

the COLOR II and Snapshot inclusion periods (2004–
2011). Similar proportions of positive CRM and 3-year

oncological outcomes were found for patients who

underwent LAR and APR in the Snapshot study and

COLOR II trial, both overall and among those who

had laparoscopic surgery. This shows the oncologically

safe implementation of minimally invasive rectal cancer

surgery in the Netherlands. Even though rectal cancer

populations of COLOR II and Snapshot were treated in

more or less the same time period (2004–2011), some

of the obvious differences in patient characteristics and

management did not seem to influence oncological

outcome. For example, neoadjuvant therapy and young

patients (< 60 years) were relatively overrepresented in

the Snapshot cohort, while adjuvant chemotherapy was

more often applied in the COLOR II.

The COLOR II included older patients and patients

with a higher ASA classification compared to the Snap-

shot cohort. This showed that not only the ‘favourable

patients’ were included in the COLOR II trial, which is

a common prejudice when discussing the results of

RCTs [21].

Regarding the main surgical procedures, low Hart-

mann’s procedure is significantly underrepresented in

the RCTs, underlining the additional value of popula-

tion based studies. This specific patient group consti-

tutes mainly elderly frail patients with more often locally

advanced and metastasized tumours. A relatively high

local recurrence rate was observed, compared to LAR

and APR. In the Snapshot, the 11.3% CRM positivity

translated into an 11.5% 3-year local recurrence rate. In

the low Hartmann’s subgroup of the COLOR II trial, a

17.5% CRM positivity was found to result in only 5.8%

local recurrence after 3 years. This may partly be related

to a small difference in definition of CRM positivity

(≤ 1 mm vs < 2 mm, respectively). However, a similar

low ratio as in the COLOR II was found in the Dutch

TME trial (24.6% CRM+ with only 7.9% 3-year local

recurrence). One of the explanations for the higher

local recurrence after low Hartmann’s might be more

residual mesorectum after this procedure in the Snap-

shot cohort, not resulting in CRM positivity but possi-

bly leading to nodal recurrences in retained mesorectum

[22].

The Dutch TME trial showed almost a threefold

higher CRM positivity after APR in comparison with

the Snapshot and COLOR II, which translated into

similar differences in local recurrence rates. However,

overall survival was almost identical between the APR

subgroups of the Snapshot and Dutch TME, with bet-

ter survival in the COLOR II. There is no clear expla-

nation for this observation, but clearly the quality of the

APR procedure has improved over time [23]. A better

understanding of surgical anatomy with preoperative

MRI as a road map and optimized surgical technique

have substantially improved outcome after APR. The

Snapshot cohort serves as an indicator that such

improvements can be accomplished outside a trial set-

ting.

In 2011, the use of neoadjuvant radiotherapy in the

Netherlands was remarkably high compared to other

European countries [12]. This was related to the former

National Guideline, which recommended neoadjuvant

radiotherapy for almost every rectal carcinoma except

for cT1N0 and proximal cT2N0 tumours. The
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Figure 1 (a) Kaplan–Meier plot of local recurrence following LAR in Snapshot, COLOR II and the Dutch TME trial. (b) Kaplan–
Meier plot of local recurrence following APR in Snapshot, COLOR II and the Dutch TME trial.
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Figure 2 (a) Kaplan–Meier plot of overall survival following LAR in Snapshot, COLOR II and the Dutch TME trial. (b) Kaplan–
Meier plot of overall survival following APR in Snapshot, COLOR II and the Dutch TME trial.
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associated toxicity, worse long-term functional out-

comes, lower absolute benefits with improved TME sur-

gery and the development of more accurate imaging

modalities for clinical staging led to a decrease in radio-

therapy use after changing the recommendations in the

revised Dutch National Guideline of 2014 [12,24].

Adjuvant chemotherapy in rectal cancer has never

been recommended in the Dutch guideline, and a

recently published RCT supports this [25,26]. How-

ever, there is still controversy on the additional value of

adjuvant chemotherapy in rectal cancer, which explains

the differences between the Snapshot and Dutch TME

trial, on one hand, and the COLOR II including the

majority of patients outside the Netherlands on the

other.

As participation was voluntary, it was not possible to

present the long-term outcomes in patients from non-

participating centres, which is one of the limitations of

this study. There was a lower degree of laparoscopic

surgery and higher 30-day mortality rate in the non-

participating centres, despite similar patient characteris-

tics. An earlier Dutch Surgical Colorectal Audit analysis

showed that teaching and university centres had lower

mortality rates than non-teaching centres [27]. Mainly

small non-teaching hospitals did not participate in this

Snapshot study, as no residents or specialist nurses were

available. Other limitations are the retrospective data

collection from patient files and not being aware of the

whole rectal cancer population from which the study

cohorts were included.

By benchmarking the results of this population based

study against the results of landmark RCTs, we were

able to demonstrate that rectal cancer care in the

Netherlands has considerably improved over the years.

Low Hartmann’s procedure, being underrepresented in

RCTs, turned out to be a commonly applied procedure

in the elective setting for medically unfit patients with

advanced disease. Although worse outcome of this sub-

group is probably related to patient related factors,

there might be a potential for improvement. Collecting

large datasets in a short time period using collaborative

research enables timely evaluation of daily practice and

helps to identify fields for further research and quality

improvement.
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