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Abstract
Background The aim of this study was to compare long-term oncological, functional outcomes and quality of life (QoL) 
after transanal total mesorectal excision (TaTME) and laparoscopic total mesorectal excision (LaTME) for rectal cancer.
Methods A systematic review and meta-analysis based on Preferred Reporting Items for Systematic Reviews and Meta-anal-
ysis (PRISMA) guidelines were conducted on PubMed and Cochrane database. Non-randomized controlled trials (NRCTs) 
which compared TaTME with LaTME were included.
Results Ten non-randomized studies were identified, including a total of 638 patients (323 TaTME and 315 LaTME). Age, 
sex, body mass index, neoadjuvant treatment and American Society of Anesthesiologists (ASA) staging of patients in the 
two groups were comparable in all included studies. The follow-up period was significantly shorter in the TaTME group than 
in the LaTME group. No significant differences in local (p = 0.71) and distant (p = 0.23) recurrence rate, 2-year disease-free 
(p = 0.86) and overall (p = 0.25) survival was found. Also, no significant differences in function outcomes and QoL, including 
the Wexner score (p = 0.48) or the International Prostate Syndrome Score (IPSS) (p = 0.64) were found. However, the low 
anterior resection syndrome (LARS) score was significantly higher in the TaTME group (p = 0.04).
Conclusions TaTME and LaTME have similar long-term oncological and functional outcomes as well as QoL. The only 
exception is higher LARS scores after TaTME. The current data are based mainly on observational studies and further ran-
domized controlled trials are required.
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Introduction

Though total mesorectal excision (TME) is a well-estab-
lished standard treatment for rectal carcinomas, low lying 
tumors in obese and/or male patients remain a challenge 
even for experienced surgeons. Complex surgery in narrow 
pelvis results in higher rate of positive resection margin 
either in laparoscopic or open approaches, as well as mor-
bidity and high colostomy rates, poor quality of life (QoL).

To improve the quality of the surgical specimen, a tech-
nique of transanal TME (TA TME) was developed in 2010 

[1]. The transanal approach has the advantages of more pre-
cise dissection around distal rectum and better visualization 
of adjacent structures, which may potentially increase the 
rate of specimens with good quality of mesorectal excision 
and negative resection margins. On the other hand, TaTME 
makes it possible to stay within the embryological dissec-
tion plain, which keeps the pelvic plexus intact and reduces 
undesirable functional sequealae in turn.

Several randomized control trials (RCTs) comparing 
laparoscopic TME (LaTME) and TaTME approaches were 
initiated [2–4], but are still in progress. Currently, only a few 
studies comparing intraoperative, postoperative and patho-
logical outcomes between LaTME and TaTME are available. 
There are even less studies comparing the quality of life 
(QoL), functional results and long-term outcomes (locore-
gional recurrence, distal metastasis, disease-free and overall 
survival). Moreover, some of the previously published meta-
analyses included data from abdominoperineal resections 
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(APRs), which may bias the outcomes, and some included 
studies with short-term results only. No meta-analysis com-
paring the QoL and functional outcomes after LaTME and 
TaTME has been published. Thus, the aim of our systematic 
review and meta-analysis was to fill these gaps of the knowl-
edge assessing the long-term oncological and functional out-
comes as well as QoL after TaTME.

Materials and methods

Search strategy

The systematic review and meta-analysis were conducted in 
accordance with Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA) guidelines (http:// 
www. prisma- state ment. org/) [5]. A literature search was 
performed through PubMed and Cochrane Database of 
Systematic reviews, using the following search strategy: 
(“total mesorectal excision” OR TME OR “mesorectal exci-
sion” OR approach OR proctectomy) AND (perineal OR 
transanal OR transanal OR “down-to-up” OR “bottom-up” 
OR “transanal specimen extraction” OR NOSE OR “natu-
ral orifice transluminal endoscopic surgery” OR NOTES) 
AND “rectal cancer”. No restrictions were applied in terms 
of language, year or status of publication. Reference lists 
of selected publications, other systematic reviews or meta-
analyses were hand-searched for additional relevant studies. 

The search dates were from February 1, 1973 to February 
8, 2020.

Inclusion and exclusion criteria

In accordance with the population, intervention, compari-
son, outcomes and study design (PICOS) criteria, the fol-
lowing eligibility criteria were selected for inclusion of the 
publications in the meta-analysis: (a) population: patients 
were diagnosed with rectal cancer; (b) intervention: surgi-
cal treatment; (c) comparison: TaTME versus LaTME; (d) 
outcomes: long-term outcomes (locoregional recurrence, 
distant metastases, disease-free (DFS) and overall (OS) sur-
vival), functional results and QoL compared between two 
groups; and (e) study design: RCTs, cohort trials or matched 
case–control (MCC) trials with sample size greater than 15.

The exclusion criteria were as follows: (a) lack of the 
sufficient data or outcomes of interest; (b) duplicate publi-
cation; (c) APR and (d) non-comparative studies, reviews, 
meta-analyses, letters, case reports or conference abstracts. 
The search strategy is illustrated in Fig. 1.

Data extraction and quality assessment

Two authors (I.A. and M.N.) independently reviewed and 
assessed each included study, according to the inclusion 
and exclusion criteria. In addition, they extracted and sum-
marized the data from the included studies independently. 

Fig.1  Preferred Reporting Items 
for Systematic Reviews and 
Meta-analysis (PRISMA) flow 
chart of the literature search

http://www.prisma-statement.org/
http://www.prisma-statement.org/
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For each study, the following information was collected: (a) 
study characteristics: the first author, country, year of pub-
lication, number of patients, study type (RCT/cohort trial/
MCC trial); (b) patient baseline: tumor site, gender, age, 
body mass index (BMI), neoadjuvant treatment, American 
Society of Anesthesiologists (ASA) class, duration of fol-
low-up; (c) study outcomes: long-term outcomes, includ-
ing local and distant recurrence, overall and disease-free 
survival, functional results and the QoL. The quality of 
non-randomized controlled trials (NRCTs) was evaluated 
using the Newcastle–Ottawa Scale (NOS) criterion [6]. If 
the mean and standard deviation (S.D.) were not provided, 
they were calculated using the method described by Wan and 
colleagues [7].

In accordance with Cochrane guidelines, we did not 
investigate publication bias as our search considered less 
than ten studies for each data comparison [8]. All analyses 
were performed using the Review Manager 5.3 software.

Results

Study characteristics

A total of 1,260 relevant publications were identified in 
the initial literature search. Finally, 10 studies [9–18] were 
included in the meta-analysis (Fig. 1), with a total of 638 
patients (323 patients in the TaTME group, 315 patients 
in the LaTME group). There were 8 MCC studies [9, 10, 
12–17], 1 prospective cohort studies [18] and 1 retrospec-
tive study [11]. The quality assessment of all NRCTs were 
evaluated using NOS and the results ranged from 7 to 8 stars, 
which corresponded to good quality.

Patient characteristics

The baseline characteristics of patients are reported in 
Table 1 and information about available type of long-term 
outcomes demonstrated in Table 2. Long-term oncological 
outcomes (Table 3) were assessed in 6 studies [9–14], which 
incorporated the results of the treatment of 405 patients. 
Age, sex, body mass index (BMI), neoadjuvant treatment 
and ASA score of patients in the TaTME and the LaTME 
groups were comparable in those studies. There were 
118/171 (69%) males in the TaTME group and 128/200 
(64%) in the LaTME group (p = 0.28). The mean difference 
of age between the two groups (the TaTME and the LaTME) 
was − 0.16 (95% CI − 2.55–2.23; p = 0.90; I2 = 0%; n = 333). 
The mean difference for BMI (6 studies) between the two 
groups was 0.54 (95% CI − 0.19–1.28; p = 0.15; I2 = 0%; 
n = 405). One hundred forty patients in the TaTME (74%) 
and 160 in the LaTME (74%) group had neoadjuvant chemo-
radiation (p = 0.50). Patients with ASA I (II) were prevalent 

in both groups: 157/171 (92%) and 188/200 (94%) in the 
TaTME and the LaTME groups, respectively (p = 0.28).

Functional outcome and QoL were reported in 6 studies 
(Table 4). There were 135/201 (67%) males in the TaTME 
group and 100/168 (60%) in the LaTME group (p = 0.28). 
The information about age was available in five studies and 
the mean difference for age between the TaTME and the 
LaTME groups was 1.18 (95% CI − 2.17–4.53; p = 0.49; 
I2 = 53%; n = 297). The mean difference for BMI (six stud-
ies) between the two groups was 0.61 (95% CI − 0.28–1.50; 
p = 0.18; I2 = 0%; n = 369). Neoadjuvant therapy was deliv-
ered to 108 (54%) patients in the TaTME group and to 110 
(65%) in the LaTME group (p = 0.42). In the six studies with 
available ASA scores, 174/201 (87%) patients in the TaTME 
group had ASA I (II) comparing to 157/168 (93%) patients 
in the LaTME group (p = 0.15).

Long‑term oncological outcome

Long-term oncological outcome was reported in 6 studies 
[9–14] including 405 patients: 188 patients in the TaTME 
group and 217 patients in the LaTME group (Table 3). It 
is noteworthy that the follow-up (Fig. 2a) was significantly 
shorter in the TaTME groupthan in the LaTME group 
(WMD − 17.30; 95% CI − 26.21 to  −  8.39; p = 0.0001; 
I2 = 89%). There were six studies [9–14] that reported 
the local recurrence rate (2.1 vs. 3.2%, OR 0.78, 95% CI 
0.22–2.79, p = 0.71; I2 = 0%; n = 405) and three studies [10, 
11, 14], which the mentioned distant metastasis rate (7.1 
vs. 13.3%, OR 0.53, 95% CI 0.19–1.47, p = 0.23; I2 = 0%; 
n = 196) (Fig. 2b and c).

Three studies [9, 13, 14] evaluated 2 year overall (RR 
1.04, 95% CI 0.97–1.11, p = 0.25; I2 = 27%; n = 239) and 
disease-free (RR 1.01, 95% CI 0.92–1.11, p = 0.86; I2 = 0%; 
n = 239) survival (Fig. 3a and b). In summary, no significant 
difference between the two groups in long-term oncological 
outcomes was detected by the meta-analysis.

Functional outcome

Functional outcome was reported in 6 studies [13–18], 
including 369 patients (201 patients in the TaTME group, 
168 patients in the LaTME group) and presented in Tables 4, 
5. There were four studies [15–18] that reported low ante-
rior resection syndrome (LARS) scores, two studies [14, 15] 
that assessed Wexner incontinence scores (Table 4), and two 
studies [17, 18] that evaluated international prostate symp-
tom scores (IPSS) (Table 5).

As for oncological outcomes, the follow-up (Fig. 4a) 
for functional outcomes and QoL of the included studies 
was significantly shorter in the TaTME group than in the 
LaTME group (WMD − 38.23; 95% CI − 48.35 to  − 28.12; 
p = 0.00001; I2 = 93%).
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The mean LARS score (Fig. 4b was significantly higher 
in the TaTME group than in the LaTME group (WMD 
2.88; 95% CI 0.15–5.60; p = 0.04; I2 = 0%). There was no 
significant difference in the mean Wexner score between 
the two groups for (WMD − 0.79; 95% CI − 3.00 to 1.42; 
p = 0.48; I2 = 34%) or the mean IPSS (WMD − 1.06; 95% 
CI − 5.59–3.46; p = 0.64; I2 = 53%) (Fig. 4c and d).

Quality of life

One case matched [17] and one prospective cohort [18] 
studies addressed QoL. In both of them, the EORTC QLQ 
C30 (Table 6) and EORTC QLQ C29 (Table 7) were used 
for comparison between the TaTME and the LaTME 
groups. In general, QoL was quite similar in both groups, 
though both studies reportyed a higher score for diarrhea 
after TaTME according to the EORTC QLQ C30. Also 
Veltcamp et al. [18] found that TaTME was associated 
with a higher score for fecal incontinence (p = 0.032) and 
sore skin (p = 0.023) according to the EORTC QLQ C29.

Discussion

Specimen oriented surgery is a key to successful treatment 
of rectal cancer. Laparoscopic surgery for rectal cancer has 
become the standard procedure due to minimal invasive-
ness and fast recovery. However, large RTCs AlaCaRT, 
ACOSOG Z6051 and COLOR II [19–21] failed to meet the 
criteria of non-inferiority for pathologic outcomes when 
compared with the open approach for rectal cancer. This 
result can be explained by the complexity of surgery in 
the deep pelvis with a limited view and difficult instru-
ment triangulation, especially in patients with a narrow 
pelvis, bulky tumors and abdominal obesity. The transanal 
approach has been suggested to address these issues and 
improve short- and long-term results. TaTME provides 
enhanced view of the presacral and perirectal planes and 
facilitates dissection by tissue distension by the carbon 
dioxide gas [22–24]. The reported rate of positive cir-
cumferential resection margins (CRM) after TaTME was 
significantly lower than after LaTME in many studies, 

Table 2  Detailed information of 
long-term outcomes of included 
studies

LR local recurrence, DM distant metastasis, DFS disease-free survival, OS overall survival, QoL quality of 
life

Study LR DM DFS OS Functional out-
come

QoL

Chen [9]  +  +  + 
Mege [10]  +  + 
Veltcamp [11]  +  + 
Marks [12]  + 
Lelong [13]  +  +  +  + 
de’Angelis [14]  +  +  +  +  + 
Rubinkiewicz [15]  + 
Bjoern [16]  + 
Bjoern [17]  +  + 
Veltcamp [18]  +  + 

Table 3  Long-term oncological 
outcomes of the included 
studies

TaTME transanal total mesorectal excision, LaTME laparosvopic total meszorectal excision, DFS disease-
free survival, OS overall survival, NR not reported

Studies 2-year DFS 2-year OS Local recurrence Distant metastases

TaTME LaTME TaTME LaTME TaTME LaTME TaTME LaTME

Chen [9] 90% 91% 97% 89% 0 (0%) 3 (4.7%) NR
Mege [10] NR NR 0 (0%) 0 (0%) 5 (15%) 6 (18%)
Veltcamp [11] NR NR 0 (0%) 0 (0%) 1 (3.1%) 2 (6.2%)
Marks [12] NR NR 1 (5.9%) 0 (0%) NR
Lelong [13] 86% 88% 100% 95% 2 (5.7%) 2 (5.3%) NR
de’Angelis [14] 90.5% 85.2% 95.5% 96.6% 1 (3.1%) 2 (6.2%) 1 (3.1%) 5 (15.6%)
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showing that a novel technique can potentially improve 
local control [25, 26].

Oncological outcomes, functional outcomes and QoL 
are considered as critical parameters after TME. This sys-
tematic review and meta-analysis showed no significant dif-
ference in oncological outcomes, including 2-year disease-
free and overall survival rate, between the transanal and 
laparoscopic TME groups. Also, no significant difference 
between the two groups in locoregional recurrence and dis-
tant metastasis rates was found and no obvious heterogene-
ity was observed between the groups (I2 < 40%). However, 
the follow-up period in selected studies was significantly 
shorter for the TaTME group, than for the LaTME group. 
Rasulov et al. [27] reported similar results in local recur-
rence, distant metastasis, and 3-year disease-free survival in 
the two groups; however, this study included only selected 
“difficult” patients. Our results correspond to those of four 
meta-analyses published in the last 3 years, comparing long-
term oncological results after transanal and laparoscopic 
TME, and showing no significant difference between the 
two groups [28–31]. However, some of them compared 
results of APRs (transanal access platforms were not used, 
transanal dissection was performed with transanal retractors 
etc.), which may bias the outcomes. For these reasons, we 
excluded the studies by Kanso et al. [32], Denost et al. [33]. 
Similarly, we excluded the study by Pontallier et al. on the 
functional outcomes and QoL [34]. In addition, our meta-
analysis included the most recent studies (which were not 
included in the previous analyses) and compared only “pure” 
TaTME and LaTME procedures.

Currently, the published data on the functional outcomes 
and QoL after TaTME and LaTME are limited and there 
are no meta-analyses available. The function results of the 
included studies were assessed using the Wexner and LARS 
score via a questionnaire. Fecal incontinence is the element 
of LARS with the highest impact on QoL in terms of social 
and professional life [35]. Although TaTME related to a bet-
ter visualization of sacral nerves and thus could be associ-
ated with better functional results [36], Foo et al. showed 
that in 3 months after stoma reversal the LARS score was 
significantly higher in the TaTME group than in the con-
ventional TME group (p = 0.045). However, no significant 
difference was found at 6 and 12 months after surgery [37]. 
This meta-analysis demonstrated a similar Wexner score 
after TaTME and LaTME; however, the LARS score was 
significantly higher in the TaTME group. The difference in 
LARS score has several potential explanations.

No information about the height of anastomosis above 
sphincters were found in the studies included in the meta-
analysis. In terms of tumor height from the anal verge 
Rubinkiewicz et al. [15] reported a median height of 4 cm 
(IQR 3–5 cm) vs. 3  cm (IQR 2–4 cm) in LaTME and 
TaTME groups, respectively (p = 0.01). The significant Ta
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difference between the groups in tumor location may 
lead to a risk of selection bias. In both studies of Bjoern 
et al. [16, 17], the height of the tumor was comparable: 
p = 0.509 [16] and p = 0.599 [17] in the two groups Velt-
camp [18] reported that tumor height was ≤ 15 cm from 
the anal verge for TaTME and LaTME without providing 
any details, though the authors mentioned that it was com-
parable (p = 0.569).

Another explanation is the discrepancy between times to 
follow-up between groups.

Only one study, published by Rubinkiewicz et al. [15] 
reported LARS svores obtained at a cetrtain timepoint. Fecal 
incontinence was assessed at 6 months after ileostomy rever-
sal and the timepoint of comparison was the same in the two 
groups. In other studies [16–18], a timepoint of assessment 
of anorectal function was not mentioned [16–18]. In these 
studies Bjoern [16], Bjoern [17], Veltcamp [18] only follow-
up period was reported and it was significantly shorter for 

the TaTME group than for the LaTME group: 23.8 vs. 70.6, 
22.6 vs.75.1 and 20.0 vs. 59.5 months, respectively.

The significantly longer time to follow-up in the laparo-
scopic group can explain less severe symptoms of LARS, 
which improve over time. Furthermore, anal sphincter func-
tion also improves in long-term period.

Prolonged anal dilation due to the use of transanal plat-
form for Ta TME is a possible risk factor for worse func-
tional outcome. Allaix [38] compared anal function before 
and after local excision of rectal lesions using transanal 
endoscopic microsurgery (TEM). The authors found that 
anal function was impaired after TEM, though only tempo-
rarily. The insertion of a transanal platform and dilatation 
of the anal sphincter during TaTME might have a similar 
adverse effect on anal function and lead to a higher LARS 
score.

The last but not the least explanation of a worse LARS 
score is a technical bias towards lower anastomosis after 

Fig. 2  Forest plots of mean differences of oncologic follow-up in the included studies (a) odds ratios of: local recurrence (b), distant metastasis 
(c) rate. TaTME transanal total mesorectal excision, LaTME laparoscopic total mesorectal excision
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TaTME than after conventional TME, which can affect 
the anal transitional zone. However, no data on patients 
after intersphincteric resection (ISR) were found in the 
studies [15–18].

In terms of LARS and Wexner scores, no obvious het-
erogeneity was observed between the groups (I2 < 40%). 
The presented meta-analysis did not detect significant dif-
ferences in IPSS between the two groups. Although the 
heterogeneity between the studies that reported IPSS was 
substantial (I2 = 53%), it was not statistically significant.

Only two studies included in our meta-analysis, 
focused on patients’ QoL, reporting the dataobtained 
with the EORTC QLQ-C30 (Table  6), EORTC QLQ-
CR29 (Table 7) and EQ-5D-3L (Table 8) questionnaires 
[17, 18]. In the study published by Bjoern et  al. [17], 
according to EORTC QLQ-C30, emotional functioning 
and the symptom of diarrhea were significantly in favor 
of LaTME (p = 0.041 and p = 0.009, respectively). The 
remaining functional and symptom scales were compa-
rable. According to EORTC QLQ-CR29, pain in the but-
tocks and dysgeusia were significantly in disfavor of the 
TaTME group (p = 0.011 and p = 0.047, respectively). All 
other functional scales and symptoms were comparable 
in the two groups. In the study published by Veltcamp 
et  al. [18], according to the EORTC QLQ-CR29, the 
fecal incontinence score was worse for the TaTME group. 
According to the EORTC QLQ-CR29, EORTC-QLQ C30 
and EQ-5D-3L, all other functional scales and symptoms 
were comparable in the two groups.

Fig. 3  Forest plots of risk ratio of 2-year disease-free survival (a), and 2-year overall survival (b), TaTME transanal total mesorectal excision, 
LaTME laparoscopic total mesorectal excision

Table 5  IPSS of the included studies

Scores 0–7 (mild), scores 8–19 (moderate), scores 20–35 (severe)
The QoL included in the IPSS questionnaire ranged from 0 (best) to 
6 (worst)
TaTME transanal total mesorectal exvisiion; LaTME laparosvopic 
total mesorectal excvision, QoL quality of life, IPSS International 
Prostate Syndrome Score

IPSS Bjoern [17] Veltcamp [18]

TaTME
(n = 37)

LaTME
(n = 20)

TaTME (n = 14) LaTME
(n = 18)

IPPS score
 No symptoms (n) 6 1 0 0
 Mild (n) 17 9 7 12
 Moderate (n) 12 8 7 5
 Severe (n) 2 2 0 1
 IPSS 

(Mean ± SD)
6.7 ± 7.4 10.1 ± 8.2 8.0 ± 6.6 6.7 ± 6.3

Urinary symptom-related QoL
 Delighted (n) 22 8 NR NR
 Pleased (n) 7 7
 Mostly satisfied 

(n)
7 0

 Mixed (n) 0 3
 Mostly dissatis-

fied (n)
0 1

 Unhappy (n) 1 0
 Terrible (n) 0 1
 Quality of life NR
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Our systematic review and meta-analysis has some limi-
tations. In the ten included studies, there were no RCTs. 
They are still in progress and will be published in the next 
few years [2–4]. The lack of RCTs in the analysis can 
lead to a high risk of bias, such as selection, performance, 
detection bias, and substantial heterogeneity between stud-
ies. Thus, we need to wait until the COLOR III, ETAP-
GRECCAR and TaLaR have their final data regarding 
long-term oncological, functional outcomes and QoL. 
Moreover, the ten studies included were all published in 
English, and thus, publication bias cannot be excluded. We 

did not contact the authors to obtain additional data which 
were not published, although it would potentially improve 
the quality of the meta-analysis.

Conclusions

The results of this meta-analysis showed that both TaTME 
and the LaTME have similar long-term oncological and func-
tional outcomes as well as similar QoL. The only exception is 
a significantly higher LARS score in the TaTME group. The 
current data are based mainly on observational studies and 
further well-designed RCTs are required.

Fig. 4  Forest plots of mean differences of functional results follow-up (a), low anterior resection syndrome (LARS) score (b), Wexner score (c), 
International Prostate Syndrome Core (IPSS) (d), TaTME transanal total mesorectal excision, LaTME laparoscopic total mesorectal excision
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Table 6  EORTC QLQ-C30

Scale score range 0–100. Numbers are expressed in means
TaTME transanal total mesorectal excision, LaTME laparosvopic total mesorectal excision, EORTC QLQ-
C30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core
a Higher score indicates worse health-related quality of life
b Higher score indicates better health-related quality of life

EORTC-QLQ C30 Bjoern [17] Veltcamp [18]

TaTME 
(n = 49)
Mean (n)

LaTME 
(n = 36)
Mean (n)

p TaTME 
(n = 27)
Mean (n)

LaTME 
(n = 27)
Mean (n)

p

Global health  statusb 77.72 79.86 0.625 79.6 (26) 83.6 (27) 0.208
Functional  scalesb

 Physical functioning 88.29 89.81 0.688 83.2 (27) 88.1 (27) 0.128
 Role functioning 84.69 85.18 0.772 80.2 (27) 89.5 (27) 0.042
 Emotional functioning 87.07 93.51 0.041 89.4 (26) 90.1 (27) 0.887
 Cognitive functioning 90.47 95.83 0.069 89.4 (27) 90.1 (27) 0.860
 Social functioning 88.43 93.51 0.272 87.7 (27) 92.6 (27) 0.093

Symptom  scalesa

 Fatigue 48.63 44.44 0.392 26.5 (26) 14.0 (27) 0.021
 Nausea and vomiting 2.04 1.38 0.978 3.1 (27) 2.5 (27) 0.987
 Pain 10.20 8.79 0.645 12.8 (26) 3.7 (27) 0.051
 Dyspnea 12.24 4.62 0.063 23.5 (27) 9.9 (27) 0.214
 Insomnia 18.36 14.81 0.449 18.0 (26) 14.8 (27) 0.385
 Appetite loss 10.88 2.77 0.052 7.4 (27) 2.50 (27) 0.358
 Constipation 10.88 6.48 0.549 8.6 (27) 9.9 (27) 0.763
 Diarrhea 17.68 4.62 0.009 16.0 (27) 3.7 (27) 0.070
 Financial difficulties 1.36 0 ± 0 0.223 14.8 (27) 2.4 (27) 0.032
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Table 7  EORTC QLQ-C29

Scale score range 0–100. Numbers are expressed in mean
TaTME transanal total mesorectl excision, LaTME laproscopic total mesorectal excvision, EORTC QLQ-
C29 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core
a Higher score indicates better health-related quality of life
b Higher score indicates worse health-related quality of life

EORTC-QLQ C29 Bjoern [17] Veltcamp [18]

TaTME 
(n = 49)
Mean (n)

LaTME 
(n = 36)
Mean (n)

p TaTME 
(n = 27)
Mean (n)

LaTME 
(n = 27)
Mean (n)

p

Functional  scalesa

 Body image 89.34 (49) 88.58 (36) 0.647 88.4 (25) 90.9 (27) 0.325
 Anxiety 79.59 (49) 81.48 (36) 0.954 74.4 (26) 75.3 (27) 0.715
 Weight 84.35 (49) 86.11 (36) 0.605 87.2 (26) 84.1 (26) 0.493
 Sexual interest (men) 50.45 (37) 50.0 (20) 0.959 68.9 (15) 63.3 (20) 0.564
 Sexual interest (women) 5.55 (12) 20.83 (16) 0.053 83.3 (6) 73.3 (5) 0.662

Symptom  scalesb

 Urinary frequency 11.90 (49) 19.44 (36) 0.516 38.9 (27) 28.4 (27) 0.101
 Blood and mucus in stool 4.76 (49) 0.92 (36) 0.183 3.7 (27) 3.7 (27) 1.00
 Stool frequency 19.79 (49) 17.12 (36) 0.440 36.5 (26) 30.7 (25) 0.556
 Urinary incontinence 2.04 (49) 3.70 (36) 0.674 7.4 (27) 9.9 (27) 0.886
 Dysuria 2.04 (49) 1.85 (36) 0.771 2.5 (27) 1.2 (27) 0.556
 Abdominal pain 8.16 (49) 11.11 (36) 0.329 10.3 (26) 7.4 (27) 0.643
 Buttock pain 14.28 (49) 2.77 (36) 0.011 24.7 (27) 12.3 (27) 0.114
 Bloating 17.68 (49) 12.96 (36) 0.362 14.8 (27) 14.8 (27) 1.00
 Dry mouth 18.36 (49) 10.18 (36) 0.387 29.8 (27) 8.6 (27) 0.156
 Hair loss 2.72 (49) 1.85 (36) 0.896 9.9 (27) 0.0 (27) 0.010
 Taste 4.16 (49) 0 (36) 0.047 17.3 (27) 6.2 (27) 0.083
 Flatulence 32.65 (49) 26.85(36) 0.392 41.0 (26) 39.7 (26) 0.975
 Fecal incontinence 20.40 (49) 13.88 (36) 0.133 33.3 (25) 16.7 (26) 0.032
 Sore skin 14.96 (49) 7.40 (36) 0.128 26.9 (26) 7.7 (26) 0.023
 Embarrassment 10.20 (49) 8.33 (36) 0.318 38.5 (26) 28.2 (26) 0.180
 Impotence (men) 50.45 (37) 48.33 (20) 0.767 41.0 (13) 51.0 (17) 0.483
 Dyspareunia (women) 0 (12) 2.08 (16) 0.802 7.4 (9) 8.3 (5) 0.905
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