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Abstract
Background: According to Dutch guidelines, locally excised, low-risk, pT1 or ypT0–1 rectal cancer should not necessarily be followed by 
completion total mesorectal excision (cTME) in contrast to rectal cancers with higher T stages or unfavorable features. This study evaluated 
cTME after local excision at a national level with possible determinants for decision-making. Methods: All patients in the Dutch Colorectal 
Audit (DCRA) who underwent local excision of rectal cancer between 2012 and 2015 were included. Guideline adherence for performing 
cTME was determined with univariate and multivariate analyses to identify factors related to noncompliance. Results: According to the 
guidelines, of 530 included patients, cTME was indicated in 283 (53%), and among those, was performed in 82 (29%). Guideline adherence 
for performing cTME improved significantly (P<.001), from 10% in 2012 to 44% in 2015. Lower Charlson comorbidity index in patients with 
high-risk pT1 rectal cancer and younger patients (aged 61–70 years vs ≥80 years) with pT≥2 rectal cancer were associated with increased 
performance of cTME (odds ratio [OR], 13.50; 95% CI, 1.39–131.32, and OR, 6.25; 95% CI, 1.83–21.31, respectively). Conclusions: In this pop-
ulation-based study from the Netherlands, only a minority of patients underwent cTME after local excision of rectal cancer with pathologic 
features indicating the need for further treatment according to the guidelines. Although the percentage of patients undergoing cTME 
increased over time, the study indicated a tendency toward rectal-preserving treatment with potential oncologic risks. 
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Background
Total mesorectal excision (TME) is the gold standard 
for curative treatment of non–locally advanced rectal 
cancer. Together with preoperative radiotherapy (RT), 
TME as a standardized surgical technique has signifi-
cantly improved local control of rectal cancer over the 
past decades. The disadvantages of TME include a high 
rate of postoperative morbidity, risk of mortality, and re-

duced quality of life (QoL).1–4 Rectal-preserving surgery 
can be performed as an alternative in selected patients, 
thereby reducing postoperative morbidity and mortal-
ity and improving QoL.5,6 Introduction of nationwide 
screening programs and the use of both neoadjuvant 
chemoradiation and radiotherapy have led to an in-
crease in patients eligible for rectal-preserving surgery 
with curative intent.7
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Local excision only is considered an alternative 
to TME for early-stage, low-risk rectal cancer, de-
fined as pT1,cN0,M0, with favorable histopathology 
(diameter <3 cm, good to moderate differentiation, 
no lymphovascular invasion [LVI], and negative re-
section margins), because recurrence rates of locally 
excised low-risk T1 rectal cancers have been report-
ed to be <5%, and morbidity, mortality, and hospital 
stay are significantly lower compared with TME.8,9 If 
the pathology of the local excision specimen shows 
a high-risk T1 rectal cancer or if the tumor is ≥T2, 
the patient will have unacceptable, high recurrence 
rates (>15%) and possibly reduced survival with-
out further treatment compared with both cTME 
and TME.10 To enable rectal-preserving treatment 
in these higher risk early-stage rectal cancers, neo-
adjuvant therapy followed by local excision in pa-
tients with (near) complete response (ypT0–1) was 
recently introduced.11–13 Similarly, more advanced 
rectal cancers with a routine indication for neoad-
juvant RT and a favorable response have been ap-
proached with local excision of the residual lesion or 
even a “watch-and-wait” strategy.14 In patients who 
experience a moderate to no response to neoadju-
vant therapy (ypT2 or more invasive), recurrence 
rates are high and cTME is advised.15 For early-stage 
rectal cancers that have already been locally excised, 
adjuvant chemoRT has been suggested as an alterna-
tive, but lacks conclusive evidence.16 Long-term out-
comes of both neoadjuvant and adjuvant therapy and 
local excision need to be confirmed by large prospec-
tive randomized trials. Currently, the Dutch nation-
al guidelines consider these treatments experimental 
and state that these should only be offered within a 
trial setting. cTME is advised in stages higher than 
ypT0–1 if treatment is intentionally curative.17

Since 2009, the Dutch Colorectal Audit 
(DCRA), formerly known as the Dutch Surgical 
Colorectal Audit (DSCA), a nationwide quality-
improvement project, has prospectively collected 
patient and tumor characteristics, diagnostics, treat-
ments, and outcomes of all patients undergoing 
colorectal cancer (CRC) surgery. The DCRA has 
been useful in monitoring trends and making recom-
mendations considering treatment protocols.18 Since 
2012, details on rectal-preserving surgery have been 
registered. 

This study evaluated guideline adherence to cTME 
after local excision of rectal cancer in the Netherlands 

and its development over time, and investigated pos-
sible determinants for performing cTME.

Methods
Data
Data from the DCRA were used. All Dutch hospi-
tals performing CRC resections have to participate. 
Internal and external verification of the database 
was performed. In 2011, >94% of patients who un-
derwent surgical treatment of CRC were registered 
in the DCRA (then DSCA). Further details of this 
data set regarding methodology have been described 
in previous publications.19

Patients
No ethical approval or informed consent was required 
for this study under Dutch law. All patients who un-
derwent local excision of primary rectal cancer be-
tween January 2012 and December 2015 and were 
registered in the DCRA were evaluated (N=691). 
Patients were eligible for analysis if information on 
tumor location, date of surgery, and 30-day mortality 
was available. Patients with an unknown pathologic 
T stage (n=77) or pT0 stage who did not receive 
neoadjuvant therapy (n=34) were excluded because 
the indication for cTME could not be determined. 
Patients with a positive clinical nodal stage (n=49) 
and those with distant metastases (n=1) were also 
excluded. A total of 530 patients were deemed eli-
gible and these were allocated to 5 groups based on 
either ypT stage or pT stage (dependant on whether 
the patient received neoadjuvant therapy), histo-
pathologic characteristics, and neoadjuvant treat-
ment (Figure 1).

Definitions
Local excision was defined as any surgical local exci-
sion including transanal open surgery, transanal en-
doscopic microsurgery (TEM), or transanal minimally 
invasive surgery (TAMIS). Low-risk pT1 rectal can-
cer was defined in the Dutch guidelines as (having 
a) diameter <3 cm, good to moderate differentiation, 
no LVI, and negative resection margins (>1 mm). 
Patients with pT1 disease and positive (≤1 mm) or 
unknown resection margins, poor or unknown differ-
entiation, and/or known LVI were considered to have 
high-risk pT1 rectal cancer. In the DCRA, tumor di-
ameter was not registered, and consequently was not 
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Dutch Colorectal Audit (DCRA)
Resection for primary rectal cancer 2012–2015

N=12,445

Patients with local excision:
n=691

Hospitals: 52

Exclusion
- pT unknown: n=77
- pT0: n=34
- cN+: n=49
- cM+: n=1

Patients with known (y)pT stage:
n=530

Hospitals: 47

Local excision only
N=448

Local excision after (near)CR
N=82

Low-risk pT1
n=209

High-risk pT1
n=91

pT≥2
n=148

ypT≥2
n=44

ypT0–1
n=38

cTME
n=12
(13%)

cTME
n=7

(3.3%)

cTME
n=2

(5.3%)

cTME indicated
n=283

cTME performed
n=82 (29%)

cTME
n=56
(38%)

cTME
n=14
(32%)

Figure 1. Patient eligibility.
Abbreviations: near(CR), near complete response; cTME, complete total 
mesorectal excision.

taken into account when classifying tumors as low or 
high risk. Information on LVI was only available for 
patients who underwent cTME. Absence of margin 
and/or differentiation scores was also considered a 
high-risk criterion, but absence of information on LVI 
was not a high-risk criterion on its own.

Statistical Analysis
The number of patients treated with local excision 
only and local excision with cTME in each histo-
pathologic group was determined for each year. The 
significance of the time trend of cTME was analyzed 
using the chi-square for trend test. 

To determine guideline adherence in a group 
of patients that was likely to be eligible for cTME, 
the proportion of cTME was calculated for patients 
with an indication for both cTME and TME and an 
American Society of Anesthesiologists (ASA) score 
of 1 to 2, a normal body mass index (BMI; 20–25 
kg/m2), and an age <70 years. Potential determi-
nants for receiving cTME that were available in the 
DCRA data set were sex, age, BMI, Charlson comor-

bidity index (CCI), ASA score, and tumor-associ-
ated complications. Patients receiving cTME were 
compared with those not receiving cTME in the 
high-risk pT1 or pT≥2 group, and the ypT≥2 group 
based on these potential determinants for clinical 
decision-making. Only variables that showed signifi-
cance (P<.05) in univariate analysis were included 
in a multivariate logistic regression model; P<.05 was 
considered statistically significant and P<.1 was con-
sidered as a trend to significance. Statistical analy-
ses were performed using SPSS Statistics, version 22  
(SPSS Inc.).

Results
A total of 530 patients from 50 hospitals were in-
cluded in this study. Figure 1 shows the inclusion and 
exclusion criteria and the number of patients in the 
5 different groups based on predefined histopatho-
logic characteristics: low-risk pT1, high-risk pT1, 
pT≥2, ypT≥2, and ypT0–1. Table 1 specifies the divi-
sion between low-risk and high-risk pT1. 

Local excision without neoadjuvant therapy was 
performed in 448 patients, of whom 47% (n=209) 
had low-risk pT1 rectal cancer. Of the remaining 
239 patients, 148 (62%) had ≥pT2 rectal cancer. Of 
the 91 patients with high-risk pT1 (38%), 15 (17%) 
had positive or unknown resection margins after 
local excision, 77 (85%) had a poor or unknown 
differentiation grade, and 2 (2%) had known LVI  

Table 1. pT1 and Histopathologic Risk Criteriaa

n %

Low risk 209 100

Negative margins, good to moderate 
differentiation, no LVI

7 3.3

Negative margins, good to moderate 
differentiation, LVI unknown

202 96.7

High risk 91 100

Positive margins, good differentiation,  
LVI unknown

9 9.9

Positive margins, differentiation unknown,  
LVI unknown

2 2.2

 
Negative margins, differentiation poor,  
LVI unknown

4 4.4

Negative margins, differentiation unknown,  
LVI unknown

70 76.9

Negative margins, good/moderate differentiation, 
LVI present

2 2.2

Margins unknown, differentiation unknown,  
LVI unknown

1 1.1

Margins unknown, good differentiation,  
LVI unknown

3 3.3

Abbreviation: LVI, lymphovascular invasion. 
aBolded text shows the criteria that indicates high risk. 
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Table 2. Patient and Tumor Characteristics 
Pathologic Stage 

n (%)

T1, Low-Risk T1, High-Risk pT≥2 ypT≥2 ypT0/1 Total

Sex 

Male 135 (64.4) 53 (58.2) 89 (60.1) 26 (59.1) 23 (60.5) 326 (62)

Female 74 (35.6) 38 (41.8) 59 (39.9) 18 (40.9) 15 (39.5) 204 (38)

BMI, kg/m2 

Missing 3 (1.4) 2 (2.1)                 0                 0                 0 5 (1)

<25 77 (36.8) 28 (30.8) 67 (45.3) 21 (47.7) 8 (21.1) 201 (38)

25–30 90 (43.1) 44 (48.4) 65 (43.9) 14 (31.8) 23 (60.5) 236 (45)

>30 39 (18.7) 17 (18.7) 16 (10.8) 9 (20.5) 7 (18.4) 88 (17)

Age, y 

≤60 38 (18.2) 16 (17.6) 23 (15.5) 9 (20.5) 5 (13.2) 91 (17)

61–70 80 (38.3) 39 (42.9) 47 (31.8) 14 (31.8) 16 (42.1) 196 (37)

71–80 74 (35.4) 33 (36.3) 50 (33.8) 9 (20.5) 13 (34.2) 179 (34)

≥81 17 (8.1) 3 (3.3) 28 (18.9) 12 (27.3) 4 (10.5) 64 (12)

CCI 

0 103 (49.3) 58 (63.7) 74 (50.0) 19 (43.2) 23 (60.5) 277 (52)

1 55 (26.3) 14 (15.4) 32 (21.6) 10 (22.7) 5 (13.2) 116 (22)

≥2 51 (24.4) 19 (20.9) 42 (28.4) 15 (34.1) 10 (26.3) 137 (26)

ASA score 

1–2 174 (83.3) 85 (93.4) 110 (74.3) 28 (63.6) 31 (81.6) 428 (81)

3–5 35 (16.8) 6 (6.6) 38 (25.7) 16 (36.4) 7 (18.4) 102 (19)

Pathologic T stage  

pT0/pT1 209 (100) 91 (100)                  0                 0 38 (100) 338 (64)

pT2                 0                 0 121 (81.8) 35 (79.5)                 0 156 (29)

pT3–4                 0                 0 27 (18.2) 9 (20.5)                 0 36 (7)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CCI, Charlson comorbidity index.

(Table 1). Local excision after neoadjuvant therapy 
was performed in 82 patients, of whom 47% (n=38) 
had a (near) pathologic complete response (ypT0–1). 
Neoadjuvant therapy consisted of short-course RT 
with delayed surgery in 34 patients (41%), chemoRT 
in 40 (49%), chemotherapy only in 1 (1%), and oth-
er neoadjuvant therapy in 7 (9%). Patient and tu-
mor characteristics of the 5 histopathologic groups 
are summarized in Table 2. 

According to the guidelines, cTME was indi-
cated in 53% (n=283) of all patients based on his-
topathologic characteristics (Figure 1), but was 
performed in only 29% of these patients (82/283). 
The proportion of cTME was 13% in patients with 
high-risk pT1 rectal cancer, 38% in patients with 
pT≥2 disease, and 32% in patients with ypT≥2 after 
neoadjuvant therapy. Figure 2 shows the number of 
patients who received local excision only and local 
excision with cTME in each histopathologic cate-
gory in each year. The percentage of patients with 
an indication for cTME (high-risk pT1, pT≥2, or 
ypT2) who also underwent cTME increased signifi-
cantly (P<.001), from 10% in 2012 to 44% in 2015. 
In patients aged <70 years with a normal BMI and 

ASA score of 1 to 2, guideline adherence to cTME 
was 36% (23/64). Table 3 shows that, compared with 
their counterparts who did not undergo cTME, pa-
tients with high-risk pT1 who underwent cTME had 
lower CCI, those with pT≥2 who underwent cTME 
were younger and had lower ASA scores, and those 
with ypT≥2 who underwent cTME had lower ASA 
scores.

The multivariate analysis (Table 4) revealed 
that in patients with high-risk pT1, a lower CCI was 
an independent determinant for performing cTME, 
with an odds ratio (OR) of 13.50 (95% CI, 1.39–
131.32) for patients with a CCI of 1 versus ≥2. For 
patients with pT≥2, lower age was an independent 
determinant for performing cTME (OR, 6.25; 95% 
CI, 1.83–21.31 for age 61–70 vs ≥81 years, and OR, 
3.24; 95% CI, 0.96–10.95 for age 71–80 vs ≥81 years 
[trend toward significance]). 

Discussion
More than 50% of all patients who underwent a lo-
cal excision of rectal cancer had an indication for 
cTME according to the national guidelines. Sur-
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Table 3. Univariate Analyses of Patient and Tumor Characteristics
High-Risk pT1 pT≥2 ypT≥2

Local  
Excision Only

n (%)

Local Excision  
With cTME

n (%)
X2

P Value

Local  
Excision Only

n (%)

Local Excision  
With cTME

n (%)
X2

P Value

Local  
Excision Only

n (%)

Local Excision  
With cTME

n (%)
X2

P Value

Sex .206 .647 .402

Male 44 (83.0) 9 (17.0) 54 (60.7) 35 (39.3) 19 (73.1) 7 (26.9)

Female 35 (92.1) 3 (7.9) 38 (64.4) 21 (35.6) 11 (61.1) 7 (38.9)

BMI, kg/m2 .120 .528

Missing 2 (100)         0 .035a

<25 27 (96.4) 1 (3.6) 41 (61.2) 26 (38.8) 11 (52.4) 10 (47.6)

25–30 35 (79.5) 9 (20.5) 39 (60.0) 26 (40.0) 10 (71.4) 4 (28.6)

>30 15 (88.2) 2 (11.8) 12 (75.0) 4 (25.0) 9 (100)         0

Age, y .731 .004a .252

≤60 13 (81.3) 3 (18.8) 16 (69.6) 7 (30.4) 4 (44.4) 5 (55.6)

61–70 35 (89.7) 4 (10.3) 21 (44.7) 26 (55.3) 9 (64.3) 5 (35.7)

71–80 28 (84.8) 5 (15.2) 31 (62.0) 19 (38.0) 7 (77.8) 2 (22.2)

≥81 3 (100)         0 24 (85.7) 4 (14.3) 10 (83.3) 2 (16.7)

CCI .002a .209 .811

0 53 (91.4) 5 (8.6) 41 (55.4) 33 (44.6) 12 (63.2) 7 (36.8)

1 8 (57.1) 6 (42.9) 21 (65.6) 11 (34.4) 7 (70.0) 3 (30.0)

≥2 18 (94.7) 1 (5.3) 30 (71.4) 12 (28.6) 11 (73.3) 4 (26.7)

ASA score .131 .037a .006a

1–2 75 (88.2) 10 (11.8) 63 (57.3) 47 (42.7) 15 (53.6) 13 (46.4)

3–5 4 (66.7) 2 (33.3) 29 (76.3) 9 (23.7) 15 (93.8) 1 (6.3)

Pathologic T stage .000a .000a .362

pT0–1 79 (86.8) 12 (13.2) 0         0           0         0

pT2          0         0 84 (69.4) 37 (30.6) 25 (71.4) 10 (28.6)

pT3–4          0         0 8 (29.6) 19 (70.4) 5 (55.6) 4 (44.4)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CCI, Charlson comorbidity index; cTME, completion total mesorectal excision. 
aSignificant difference.
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Figure 2. Number of patients with local excision of rectal cancer, with 
or without completion total mesorectal excision (cTME) per histopath-
ologic group per year.

prisingly, this cTME was performed in only 29% of 
these patients. Even considering only pT≥2 stage af-
ter local excision, 62% of patients did not undergo 
cTME. This nonadherence to the guidelines with a 
significant oncologic risk for patients could not be 
explained by patient characteristics. Lower CCI in 
the patients with high-risk pT1 disease and younger 
age in patients with pT≥2 disease appeared to be 
independent determinants for performing cTME. 
However, the effects are small, and in the group with 
an indication for cTME who were relatively healthy, 
most patients still seem to be undertreated, leaving 
them with a significant risk of local recurrence. 

This is the first study to address this specific ques-
tion. A treatment proposal for a patient with rec-
tal cancer is multifactorial and depends on patient 
characteristics and patient choice. Next to good 
oncologic outcome, sustaining QoL is increasingly 
becoming a primary goal of treatment. However, 
guidelines still focus on effectively controlling the 
disease.3,20 Although Schiphorst et al20 showed that 
guideline adherence for patients with rectal cancer 
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overall declines significantly with increasing age, our 
study shows only some association between age and 
performance of cTME after neoadjuvant therapy. 
When discussing treatment options with an indi-
vidual patient after local excision, shared decision-
making may lead to refraining from cTME. Several 
factors may contribute to this: first, patient’s choice, 
because some older studies show that cTME after lo-
cal excision is associated with high colostomy rates, 
and still has a substantial risk of local recurrence.21 
Although the technique of TME has improved, 
these risks may influence the patient’s choice, even 
after precise counseling on possible negative side ef-
fects. Furthermore, patients could choose to decline 
cTME because some studies show promising results 
in disease-free survival after neoadjuvant therapy 
and local excision of T2 rectal cancer in very select 
patients.12,13 It may also be a doctor’s preference not 
to perform cTME, perhaps based on underestimation 
of the possible risks of the rectal-preserving treat-
ment strategy. Either way, improving preoperative 
staging could possibly lower the number of patients 
in whom local excision is performed when TME is 
indicated. This generates an additional challenge, 
because information on relevant parameters such as 
LVI and submucosal infiltration in biopsies is mar-
ginal. Patients should be informed before first treat-
ment that the local excision can be curative, but 
could also turn out to be a diagnostic procedure that 

Table 4. Multivariate Logistic Regression Analyses 
High-Risk pT1

(n=91)
pT≥2

(n=148)
ypT≥2
(n=44)

OR (95% CI) OR (95% CI) OR (95% CI)

BMI, kg/m2

<25 1.76 (0.39–8.05)

25–30 1

>30

Age, y

≤60 2.13 (0.52–8.74)

61–70 6.25 (1.83–21.31)a

71–80 3.24 (0.96–10.95)b

≥81 1

CCI

0 1.70 (0.19–15.52)

1 13.50 (1.39–131.32)a

≥2 1

ASA score

1–2 1.89 (0.78–4.61) 5.66 (0.59–54.14)

3–5 1 1

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; 
CCI, Charlson comorbidity index; OR, odds ratio.
aSignificant P<.05.
bTrend to significance P<.1.

should be followed by cTME in the case of unfavor-
able histology. This could help change patients’ and 
doctors’ preferential treatment. 

The study has some limitations. First, the DCRA 
is a self-reported database by surgeons; therefore, the 
risk of under-registration exists. In some patients who 
have undergone cTME, this might not be sufficient-
ly registered. Still, the DCRA is a large obligatory 
nationwide database, and under-registration might 
only explain some of the discrepancy. Furthermore, 
the data set was not built specifically for this study, 
but to activate an audit cycle in CRC care—which 
is why, for example, important information on diam-
eter of the tumor was not available. Results of this 
study caused the DCRA to improve their database 
and work on improving standardized reporting of pa-
thology after local excision. The discussion on high-
risk criteria in pT1 rectal cancer is ongoing. Several 
studies have addressed this issue, but definite con-
clusions are hard to draw. Therefore, although na-
tional guidelines have implemented high-risk crite-
ria, whether all assumed high-risk pT1 rectal cancers 
have had an indication for cTME is questionable. In 
this study, information on high-risk criteria was lack-
ing in a large portion of patients, which makes the 
allocation to low- or high-risk insecure. However, 
even after exclusion of all pT1 cancers, the analyses 
show similar results. Lastly, although nonadherence 
could have been patient choice, information on this 
is lacking.

Despite these limitations, this study has some 
implications for the future. First, although clinical 
understaging might be an explanation for the large 
number of patients who needed cTME, this study 
suggests a discrepancy in clinical and pathologic 
staging of early-stage rectal cancer. If there was no 
discrepancy between clinical and pathologic stag-
ing of early-stage rectal cancers, cTME would not be 
needed, because all patients would receive the ap-
propriate treatment directly. This finding suggests 
the need for quality improvement in radiologic stag-
ing of rectal cancer, such as by MRI or endorectal 
ultrasound. Additionally, the lack of information 
on high-risk criteria indicates the need for quality 
improvement of the clinical audit database, but pos-
sibly also among pathology practices or techniques 
evaluating these criteria. This becomes especially 
important given the expanding population of pa-
tients with early-stage rectal cancer and the increas-
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ing interest in rectal-preserving surgery. Preoperative 
staging by a specialized multidisciplinary team is of 
the utmost importance for selecting patients suit-
able for a local excision. For some patients, nonad-
herence to a guideline could very well be the best 
choice. However, it is very important to reveal and 
explain the recurrence risks to patients in a way that 
allows them to form a well-informed decision. Lastly, 
for an optimal balance between treatment-related 
morbidity and oncologic control, another focus of re-
search is needed: searching for alternatives to cTME. 
In the Netherlands, a large, multicentered, random-
ized trial is underway to compare oncologic safety of 
adjuvant chemoRT versus cTME.22 In our study, ad-
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juvant therapy was only given to 6 patients who did 
not receive cTME when it was indicated (data not 
shown), and therefore the start of this trial did not 
influence our study. 

Conclusions
A large group of patients seems to receive insuffi-
cient treatment of rectal cancer, leading to possible 
compromised oncologic outcomes. This inadequacy 
cannot be explained only by frailty of the patients. 
These results expose a need for quality improvement 
in preoperative staging and additional treatment af-
ter local excision of rectal cancer in the Netherlands. 


