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Abstract
Background/Aims: The low anterior resection syndrome 
(LARS) severely affects quality of life (QoL) after rectal cancer 
surgery. Studies investigating LARS and the effect on QoL 
after transanal endoscopic microsurgery (TEM) for rectal 
cancer are scarce. The aim of our study was to assess bowel 
dysfunction and QoL after TEM. Methods: Seventy-three 
patients who underwent TEM for stage I rectal cancer were 
included in this single-centre, cross-sectional study Bowel 
dysfunction was assessed by the LARS-Score, QoL by the 
European Organization for the Research and Treatment of 
Cancer QLQ-C30 and -CR29 questionnaires. Results: Fifty-
five respondents (75.3%) could be included for the analyses. 
The median interval since treatment was 4.3 years, and the 
median age at the follow-up point was 72 years. “Major 
LARS” was observed in 29% of patients and “minor LARS” in 
26%. Female gender (OR 4.00; 95% CI 1.20–13.36), neo-adju-

vant chemoradiotherapy (OR 3.63; 95% CI 1.08–12.17) and 
specimen thickness in millimetres (OR 1.10 for each mm in-
crease in thickness; 95% CI 1.01–1.20) were associated with 
the development of major LARS. Patients with major LARS 
fared worse in most QoL domains. Conclusion: This is the 
first study demonstrating major LARS after TEM treatment 
for rectal cancer, with a negative effect on QoL, even years 
after treatment. Our data provides an adequate counselling 
before TEM in terms of postoperative bowel dysfunction and 
its effect on QoL. © 2019 S. Karger AG, Basel

Background

The relative fraction of patients with stage I rectal can-
cer has increased due to screening tests for colorectal can-
cer [1]. The low anterior resection with total mesorectal 
excision (TME) is still the gold standard for treatment of 
rectal cancer. However, LAR can be associated with both-
ersome changes in bowel habits like faecal incontinence, 
frequent bowel movements, urgency and emptying diffi-
culties better known as low anterior resection syndrome 
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(LARS), reported in 60–90% of the patients [2, 3]. A previ-
ous study has shown that major LARS is associated with 
decreased quality of life (QoL) [3]. Therefore, there is a 
growing demand for less invasive organ preserving sur-
gery by using local excision. Recently, the GRECCAR-2 
trial did not demonstrate oncological superiority of local 
excision over TME in a prospective randomised study, 
making functional outcome even more important [4]. 
Present guidelines only recommend local excision as a 
safe and effective alternative for TME in T1 tumours with-
out lymph node invasion. With improving neo-adjuvant 
treatment options that lead to downstaging, a larger group 
of patients can be treated successfully with the rectum pre-
serving surgery. Transanal endoscopic microsurgery 
(TEM), in which a full thickness excision of the residual 
tumour is performed, is currently the preferred rectum 
preserving technique. As we can offer patients both TEM 
and TME as therapeutic options, we should be able to per-
form an adequate preoperative counselling in terms of 
both oncological outcome and postoperative functional 
complaints. This might be important, since physicians are 
not truly aware what bothers patients the most [5]. More-
over, a recent study pointed out that patient-related out-
come measurements might be more important than the 
oncological outcome [6]. Studies investigating LARS and 
the effect on QoL after TEM for rectal cancer are lacking. 
The aim of our study was to assess bowel dysfunction and 
QoL after TEM. The LARS scoring system is the only pa-
tient-related outcome measurements describing bowel 
dysfunction from the patient’s perspective. We investi-
gated the prevalence of LARS including associations with 
patient, tumour and treatment characteristics as well as 
the association between LARS and QoL. 

Methods

Data Collection
All patients > 18 years who underwent a TEM for a clinical 

stage I (T1N0M0 & T2N0M0) [7] rectal cancer in Laurentius 
Medical Centre Roermond, a referral centre for TEM in the 
Southern part of the Netherlands between January 2008 and 
December 2013 were included. Staging was based on both MRI 
and colonoscopic biopsy. Exclusion criteria were as follows: pres-
ence of a stoma; the necessity of a completion TME within the 
follow-up period; recurrent disease; inadequate Dutch language 
skills; and intellectual disability or dementia. Also, patients who 
underwent other operations than TEM for rectal cancer or whose 
lesions could not be resected were excluded. The following pa-
tient, tumour and treatment characteristics were obtained from 
patient records: gender, age at surgery (categorized as ≤75 vs. >75 
years), marital status (married vs. single/widowed), time since 
operation (registered in days and classified in years), tumour 

height measured by MRI (lower rectum: < 5 cm, mid rectum 
5–9.9 cm, high rectum: 10–14.9 cm), clinical tumour stage (TNM: 
T0N0, T1N0, T2N0), neo-adjuvant (chemo) radiotherapy (5 × 5 
or 25 × 2 Gy with Capecitabine monotherapy), operative compli-
cations (Clavien-Dindo scale) and ASA- classification (1–6). Spe-
cific data on the type of procedure was obtained from surgical 
reports. Participants were contacted through a letter explaining 
the aim of the study together with the questionnaires and a pre-
paid return envelope. The letters were sent between September 
2015 and April 2016 to allow their bowel function to have re-
gained stability [8–10]. The study was approved by the hospitals’ 
Ethical Committee.

Surgical Technique
All surgical procedures were performed by the same team of 

2 surgeons using a TEM equipment (Richard Wolf GmbH, 
Knittlingen, Germany) under general anaesthesia. Patients were 
positioned in lithotomy, prone, or lateral decubitus position 
depending on the location of the lesion. Operation was start-
ed by diatermic marking of the resection margins 1 cm around 
the lesion, followed by a full thickness removal of the speci-
men with the Harmonic energy device. Rectal wall defect was 
closed with a running suture if possible. Removed lesions were 
pinned on a board, measured, and sent for pathology examina-
tion.

Measures
The LARS score, an internationally validated tool, was used to 

assess bowel dysfunction [11]. It consists of 5 questions that have 
a high convergent validity between LARS and QoL [12]. The LARS 
score has recently been validated for use in Dutch [13]. The score 
ranges from 0 to 42 points, with classification of patients into No 
LARS (0–20 points), Minor LARS (21–29 points), and Major LARS 
(30–42 points). Additionally, the European Organization for the 
Research and Treatment of Cancer (EORTC) QLQ-C30 and 
-CR29 questionnaires were used for measuring QoL. These mod-
ules were designed by the EORTC. The EORTC QLQ-C30 ques-
tionnaire consists of 30 questions on functional scales, a global 
QoL measure and symptom assessment [14]. The EORTC QLQ-
CR29 questionnaire is designed specifically for colorectal cancer, 
and consists of 29 items addressing gastrointestinal symptoms, 
chemotherapy side effects, defecation problems, pain and prob-
lems with micturition, and separate items addressing sexual func-
tion for men and women [15]. We analysed 28 of the 29 EORTC 
QLQ-CR29 scales, as the stoma-related items were not relevant. 
For both questionnaires a high functional score represented a high 
level of function, while a high symptom score represented a high 
level of symptoms.

Statistical Analyses
The EORTC HRQL instrument was scored according to the 

guidelines. Mean scores were compared between LARS score cat-
egories using the Mann-Whitney U test. A recent study showed 
both clinical and significant differences in QoL between the major 
LARS and no LARS groups, and between the major LARS and mi-
nor LARS groups, but not between the no LARS and minor LARS 
groups [16]. Based on these findings, we compared QoL scores for 
patients with “major LARS” versus “no or minor LARS”. 

Patient, tumour and treatment characteristics with a possible 
association with major LARS were first tested in univariate analyses 
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by using a logistic regression model. The independent association 
of these characteristics with major LARS was tested using a mul-
tiple logistic regression analysis. Only the variables that were 
significantly associated with major LARS in univariate analyses 
(p < 0.10) and were significantly associated with at least one of the 
other selected variables (confounding) were included in a stepwise 
multivariate analysis to derive a final model of the variables that 
had a significant relationship with major LARS. To add or remove 
a variable from the model, the corresponding p value had to be re-
spectively < 0.05 and > 0.10. All statistical analyses were performed 
using IBM® SPSS® Statistics, version 22.

Results

A total of 101 patients underwent TEM surgery for 
rectal cancer between January 2008 and December 2013. 
In all, 28 patients were excluded: died prior to the start 
of study (n = 13), presence of a stoma (n = 2), metastatic 
(n = 7) or local recurrent (n = 3) disease, intellectual dis-
ability/dementia (n = 3). Finally, 73 patients were eligible 
for inclusion. Sixty-one patients (83.6%) returned the 
questionnaire, of whom 6 patients returned a blank or 
incomplete questionnaire. A total of 55 patients with 
completed questionnaires were included for analyses 
(Fig. 1). Patient, tumour and treatment characteristics are 
described in Table 1. The median interval since treatment 

was 4.3 years (range 2.5–8.0). The median age was 72 
years (range 49–86). 

Bowel Dysfunction
“Major LARS” was observed in 29% patients after TEM 

for rectal cancer. “Minor LARS” was observed in 26% of 
patients, while “No LARS” was observed in 45%. In the 
group of patients who received neo-adjuvant chemora-
diotherapy, 50% of patients declared major LARS, while 
major LARS was observed in only 22% of patients in the 
group who did not receive neo-adjuvant treatment. This 
was a statistical significant difference (p = 0.037). In uni-
variate analyses, female gender (OR 4.00; 95% CI 1.20–
13.36), neo-adjuvant chemoradiotherapy (OR 3.63; 95% 
CI 1.08–12.17) and specimen thickness in millimetres 
(OR 1.10 for each mm increase in thickness; 95% CI 1.01–
1.20) were significantly associated with major LARS. 
Confounding was not an issue among selected variables, 
since none of the variables was significantly associated 
with at least one of the other selected variables. Therefore, 
no multivariate analysis was performed (Table 1). 

LARS and QoL
After TEM, patients with major LARS fared worse 

compared with patients with no/minor LARS in almost 
all “general” (QLQ-C30 questionnaire; Fig.  2) and 

101 patients  treated by TEM for early rectal cancer
(2008–2013)

73 questionnaires sent

61 patients responded
(questionnaire response rate: 83.6%)

55 patients included in
the analysis

6 incomplete/blanco
questionnaires

12 non-responders (16.4%)

28 patients excluded because of:

Death
Presence of a stoma
Metastatic disease
Local recurrent disease
Intellectual disability/dementia

13
2
7
3
3

Fig.  1. Flowchart of included patients. 
TEM, transanal endoscopic microsurgery.
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colorectal cancer specific (QLQ-CR29 questionnaire; 
Fig. 3) QoL domains, except for constipation and sexual 
interest for both men and women. However, a statisti-
cally significant difference in QoL between no/minor and 
major LARS groups could not be reached for all subscales. 

Discussion

This study has shown an unknown problem after 
TEM for stage I rectal tumours as severe bowel dysfunc-
tion (major LARS) was present in 29% of these patients. 
Together with 26% of patients experiencing minor LARS, 
more than half (55%) of the patients treated with TEM 

do experience functional abdominal complaints even 
years after treatment. Major LARS occurred significantly 
more often among women, those who underwent neoad-
juvant chemoradiotherapy and those with a thicker spec-
imen. In addition, patients with major LARS fared worse 
in almost all general and colorectal-specific QoL do-
mains.

The prevalence of major LARS as reported in the cur-
rent study is similar to that in a recent publication of Hup-
kens and Stoot [17] reporting major LARS in one third of 
rectal cancer patients who were treated by neo-adjuvant 
chemoradiotherapy only, in terms of the “watch and 
wait” policy. Also a recent study investigating faecal in-
continence after TEM for rectal cancer by using the 

Table 1. Patient characteristics and univariate analyses of associations between patient, tumour and treatment characteristics, on the 
one hand, and major LARS, on the other hand, in patients who underwent TEM

Associated factor Patients, n (%) Unadjusted OR (95% CI) p value

Age at follow-up, years, median (range) 72 (49–86) 1.03 (0.96–1.10) 0.401
Gender, n (%)

Male
Female

35 (63.6)
20 (36.4)

Reference
4.00 (1.20–13.36) 0.024

Marital status
Married
Single/widowed

40 (72.7)
15 (27.3)

Reference
1.76 (0.51–6.10) 0.374

TNM stage
T0N0
T1N0
T2N0

7 (12.7)
39 (70.9)

9 (16.4)

1.67 (0.23–12.22)
0.38 (0.83–1.70)
Reference

0.615
0.203

Tumour height (distance from anal verge)
High rectum (10–14.9 cm)
Mid rectum (5–9.9 cm)
Low rectum (<5 cm)

15 (27.3)
21 (38.2)
19 (34.5)

Reference
1.10 (0.25–4.86)
1.60 (0.37–7.02)

0.900
0.530

Tumour location
Anterior
Left Lateral
Posterior
Right Lateral

17 (23.0)
15 (20.3)
19 (25.7)
10 (13.5)

2.67 (0.36–19.71)
2.00 (0.28–14.20)
2.00 (0.30–13.17)
Reference

0.337
0.488
0.471

Specimen size (cm2), median (range) 8.60 (1.70–38.50) 1.01 (0.95–1.07) 0.815
Specimen thickness, mm, median (range) 8 (2–30) 1.10 (1.01–1.20) 0.023
Interval since treatment, years, median (range) 4.3 (2.5–8.0) 1.01 (0.97–1.04) 0.912
Neo-adjuvant therapy

No neo-adjuvant therapy
(Chemo) radiotherapy

38 (69.1)
17 (30.9)

Reference
3.63 (1.08–12.17)

0.037

ASA grade
Grade I–II
Grade III–VI

45 (81.8)
10 (18.2)

Reference
0.95 (0.21–4.22) 0.945

Complication (Clavien-Dindo)
Grade 0 (no complication)
Grade I–II
Grade III–IV

47 (85.5)
4 (7.3)
4 (7.3)

Reference
0.79 (0.08–8.22)
2.36 (0.30–18.44)

0.840
0.414

LARS, low anterior resection syndrome; TEM, transanal endoscopic microsurgery.
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Fig.  2. Mean scores of EORTC QLQ-C30 subscales by LARS 
groups in TEM-treated patients. Functional scales: a higher score 
represents a better level of functioning. * p <   0.05 between major 
LARS and no/minor LARS. Symptom scales: a higher score repre-

sents a higher level of symptom. * p <  0.05 between major LARS 
and no/minor LARS. EORTC, European Organization for the Re-
search and Treatment of Cancer; LARS, low anterior resection 
syndrome; TEM, transanal endoscopic microsurgery.
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Wexner score, found a similar percentage (28.8%) of pa-
tients experiencing invalidating faecal incontinence with 
a negative effect on QoL. The effect of neo-adjuvant 
chemoradiotherapy on the presence of postoperative fae-
cal incontinence was not investigated in the latter study, 
as they included only patient without a past of chemora-
diation therapy [18]. Until recently, LARS was only rec-
ognized as a cluster of bothersome complaints after inva-
sive rectal surgery. The fact that LARS not only occurs 
after invasive surgery, but also after rectum sparing sur-
gery or only neoadjuvant chemoradiotherapy, raises a lot 
of questions about the underlying pathophysiology and 
potential risk factors. 

Although most previous studies focused on LARS after 
TME, our study confirmed previous results that female 
gender was associated with major LARS after surgery, hy-
pothesizing that besides a different pelvic anatomy other 
concomitant risk factors such as obstetric trauma and 
pelvic floor dysfunction might play an important role in 
the development of major LARS [19]. Although a recent 
study concluded that neo-adjuvant chemoradiation ther-
apy before TEM treatment does affect the anal function 
but without causing major anal incontinence, in our 
study, neo-adjuvant chemoradiotherapy was identified as 
risk factor for the occurrence of major LARS after TEM 
[20]. Our results are in line with previous findings of an 
impaired rectal function due to chemoradiotherapy-in-
duced fibrosis and neurovascular toxicity [21–23]. The 
relatively high amount of patients who underwent chemo-
radiation before surgery for stage I rectal cancer in our 
study can be explained by the early implementation of the 
watch and wait policy in the south of the Netherlands 
causing a relatively high amount of incomplete responses; 
these patients still needed a TEM resection after all. This 
high amount of neo-adjuvant chemoradiotherapy, which 
is not the current standard-of-care regimen for stage I 
rectal cancer, most likely influenced the prevalence of 
major LARS in our study population. The implementa-
tion of watch and wait policy during our inclusion period 
could have led to selection bias, as frail elderly patients 
may have been selected for organ preservation, which re-
flects the relatively high median age among the patients’ 
cohort. The association between specimen thickness and 
LARS after TEM as was found in our study has not been 
investigated previously. The higher prevalence of major 
LARS with increasing specimen thickness may be due to 
the fact that rectal wall anatomy will become more af-
fected in full thickness specimens. This may result in a 
reduction of the rectal compliance through the removal 
of part of the rectal wall on the one hand and a diminished 

recto-inhibitory reflex, by direct surgical damage to es-
sential neurovascular structures, on the other hand [24]. 
Another contributory factor to the prevalence of major 
LARS after TEM, although not investigated in our study, 
could be the occurrence of sphincter damage after intro-
duction of a 40-mm scope through the anal sphincter. It 
causes a temporary rise in urge-incontinence due to a re-
duction in anal resting and anal squeezing pressure, even 
1 year postoperatively [25, 26]. In contrast to studies 
among patients who underwent a TME for rectal cancer, 
we found no association between major LARS and tu-
mour height [27]. This can be declared by the absence of 
a colo-anal anastomosis, causing circumferential neuro-
vascular damage to the colo-anal functional coordination 
[23]. The variety of contributing patient, tumour and 
treatment characteristics points to a multifactorial patho-
physiological mechanism for major LARS in patients 
treated for rectal cancer.

In line with previous finding after LAR for rectal can-
cer, patients treated by TEM who were affected by major 
LARS scored worse in almost all “general” QoL domains 
(QLQ-C30 questionnaire), compared with patients re-
porting no or minor LARS [28]. Regarding the colorectal 
cancer-specific QoL (EORTC QLQ CR29), a lower QoL 
score was observed in patients reporting major LARS for 
all scales except for sexual interest in men and women. 
The highest level of significance was reached in the LARS-
related subscales as flatulence, faecal incontinence, stool 
frequency, bloating, abdominal pain and embarrassment. 
These individual subscales reached statistical significance 
with a p < 0.01. The fact that the subscales that have the 
highest consistency with the LARS-score are also most 
significantly different in our patient population contrib-
utes to the presumption that there also is a high correla-
tion between the EORTC QLQ-CR29 questionnaire and 
LARS score in a rectal cancer population treated by TEM, 
which had not been described previously. 

Our study is the first to report major LARS after TEM 
with a concomitant adverse effect on QoL, even years af-
ter treatment. It seems contrasting that these bothersome 
complaints were still present years after treatment, while 
previous literature pointed out that QoL returned to base-
line within the first year after TEM treatment [26]. Nev-
ertheless, a stabilization of functional bowel complaints 
and QoL in the first year after treatment followed by a 
slow deterioration has been shown before [29]. There-
fore, a prospective study investigating changes in QoL 
over time can yield more information on the evolution of 
bowel dysfunction after TEM treatment for rectal cancer 
[9, 10]. However, the current cross-sectional study clear-
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ly shows that functional abdominal complaints persist, 
even after the first year. Despite the relatively high preva-
lence of LARS that was found in our study, TEM remains 
the treatment of favour for stage I rectal tumours as the 
prevalence of major LARS after rectum-sparing TEM is 
only half the prevalence of major LARS after radical rectal 
surgery by TME [3].

The strength of our study lies in the use of comprehen-
sive, validated questionnaires together with the high 
questionnaire response rate (83.6%). Knowing that the 
LARS score was developed to evaluate bowel dysfunction 
after complete rectal excision, it may sound contradictory 
to use this in patients who underwent local excision [11]. 
Nevertheless, as one third of patients after TEM resection 
reported major LARS, functional problems as described 
in the LARS-score also seem to be of clinical relevance in 
these patients. This appears from comments and person-
al reactions of patients, in which they thank us for finally 
showing interest in a problem that they have long been 
facing. Another possible limitation of our study is the 
cross-sectional design, which is not the most reliable way 
to investigate associations and risk factors for the occur-
rence of post-surgical complaints. A prospective research 
design with the inclusion of relevant control groups to 
investigate changes in QoL within the first year after 
treatment can yield more information on the evolution of 
bowel dysfunction. Also determining the pre-operative 

LARS score of study patients would be a valuable addi-
tion, although the reliability of such preoperative mea-
surement could already be influenced by the presence of 
a tumour, influencing the patients’ bowel function. Be-
sides that, the power of statistical analysis was reduced by 
the small number of patients in each subgroup. 

In conclusion, this is the first study demonstrating the 
prevalence of major LARS in a considerable portion of 
stage I rectal cancer patients treated by TEM. The similar 
effect of major LARS on QoL as we know from patients 
who underwent TME makes it a vital issue, even years af-
ter treatment. Although the prevalence of major LARS 
after TEM is only half of the estimated prevalence of ma-
jor LARS after TME for rectal cancer, this problem should 
be addressed by colorectal surgeons in order to offer ad-
equate counselling throughout the treatment and follow-
up process for patients treated with local excision for rec-
tal cancer. LARS after TEM needs further prospective in-
vestigation to identify specific patient, tumour and 
treatment associated risk factors in order to develop new 
modalities for preventing and treating LARS.
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