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Abstract
Background The aim of our study was to evaluate short -term (3 months) and medium-term (12 months) postoperative effects 
on health related quality of life (HRQoL), bowel and sexual function after transanal total mesorectal excision (TaTME)  in 
comparison with conventional laparoscopic total mesorectal excision (TME).
Methods A prospective study was conducted on consecutive patients who had conventional laparoscopic TME and TaTME 
at our institution from November 2014 to December 2018.We evaluated HRQoL and bowel function using validated scales 
including the European Organization for Research and Treatment of Cancer Quality of Life of colorectal cancer specific 
module (EORTC-QLQ-CR29), International Index of Erectile Function (IIEF-5), Female Sexual Function Index (FSFI), low 
anterior resection syndrome (LARS) score and Wexner score. Patients were matched one-to-one through propensity score 
matching. Outcomes of the questionnaires at 3 and 12 months were compared.
Results Sixty patients were enrolled in the study. There were 30 in the conventional laparoscopic group (13 males; median 
age 69.3 years [range 35–80 years]) and 30 in the TaTME group (14 males; median age 75.6 years [range 42–83 years]). 
Three months after ileostmy closure, patients in the TaTME group had significantly more buttock pain (p = 0.030), bloat-
ing (p = 0.023), stool frequency (p = 0.013), flatulence (p < 0.001) and fecal incontinence (p = 0.044), although none of 
these differences persisted at 12 months. Patients in the TaTME group had a higher median overall LARS score at 3 months 
(p = 0.032) but there was no difference at 12 months. At 12 months after TaTME female patients had better women’s sexual 
interest (p = 0.039) and dyspareunia scores (p < 0.001), while male patients had better erectile function (p = 0.038). Other 
scales did not reveal a significant difference at either 3 of 12 months between groups.
Conclusions Compared with patients with mid and low rectal cancer treated with conventional laparoscopic TME, those 
treated with TaTME have worse HRQoL and bowel function for a short period after primary resection, but seem to have 
better sexual function in the long term.

Keywords Rectal neoplasm · Quality of life · Low anterior resection syndrome · Transanal total mesorectal excision · 
Dyspareunia · Erectile dysfunction · Defecation · Fecal incontinence · Propensity score

Introduction

Since the principle of total mesorectal excision (TME) 
was proposed in 1982, it has become the standard surgical 
treatment for rectal cancer [1]. It is generally accepted that 

positive circumferential (CRM) and distal margins, indica-
tions of suboptimal TME, are prognostic factors for local 
and distant recurrence. For obese patients and those with a 
narrow pelvis, the frequent need for multiple stapler appli-
cations and the limited visual field often cause anastomotic 
failure and other complications. Further, the prevalence of 
functional disorders caused by conventional TME led to a 
search foran improved approach. Transanal total mesorectal 
excision (TaTME) was proposed as a novel minimally inva-
sive technique with better visualization in the deep pelvis 
[2, 3]. The “bottom-up” procedure is adopted to overcome 
shortcomings of conventional laparoscopic surgery [4]. 
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Moreover, the implementation of transanal surgery facili-
tates identification of the pelvic nerves [5, 6]. Recently, the 
oncological safety of the TaTME has been questioned after 
Norway imposed a moratorium on TaTME, leading to a wide 
ranging debate about the safety of this approach. [7].

A series of studies have investigated postoperative dys-
function after laparoscopic low anterior resection (LAR) that 
affected health related quality of life (HRQoL), particularly 
bowel function, sexual function and urinary function [8], 
but little is known about functional outcomes after TaTME 
[4–6, 9]. It has been established that there is an inherent risk 
of iatrogenic injury to the urethra during the transanal por-
tion of the TaTME, especially in the male patient [10]. The 
lower level of anastomosis during TaTME is also deemed 
a risk factor for the development of low anterior resection 
syndrome (LARS). Concerns regarding functional outcomes 
after TaTME have been expressed. So far, there is little data 
available about patients’ quality of life after TaTME vs lapa-
roscopic TME. In this prospective study, we used validated 
questionnaires to assess postoperative bowel, sexual func-
tion and HRQoL alterations after TaTME and conventional 
laparoscopic TME in patients operated on by a single team 
of surgeons at 3 and 12 months after diverting ileeostomy 
closure.

Materials and methods

Study population and study design

The Institutional Ethics Committee of our institution 
approved this study and written informed consent was 
obtained from all participants.

This prospective study was conducted on consecutive 
patients who had conventional laparoscopic TME and 
TaTME at our institution between November 2014 and 
December 2018. The following inclusion criteria were 
adopted: (1) histological diagnosis in all cases was con-
firmed by experienced gastrointestinal pathologists; (2) 
tumor stage was assessed by endoscopic ultrasonography 
(EUS), computerized tomography (CT) scan and magnetic 
resonance imaging (MRI); (3) tumor distance from the anal 
verge was less than 10 cm. The exclusion criteria were as 
follows: (1) anterior resection for an indication other than 
rectal cancer. (2) distant metastasis after primary surgery. As 
far as the selection between laparoscopic TME and TaTME, 
TaTME was the preferred option in 1) patients with a tumor 
distance from the anal verge of 5 cm or more, 2) tumor size 
> 4cm, 3) prostatic hypertrophy and 4) BMI ≥ 24 [5-6]. 
Cadaver-based courses were compulsory for the surgeons in 
this study to obtain training in TaTME. All procedures were 
performed laparaoscopically using a two team (abdominal 
and transanal) approach. When the top dissections were 

completed, the transanal endoscopic microscopy (TEM) 
platform (Richard Wolf Medical Instruments Corporation, 
Vernon Hills, IL, USA) was used. We have performed over 
150 cases since the introduction of this technique. Owing to 
the bias created by the learning curve, the initial 50 cases of 
TaTME done by surgeons in the department were excluded. 
Long course chemoradiotherapy was indicated for cT3/4 
and/or N+ patients. Surgery was scheduled 8-12 weeks after 
5040 cGy in 28 fractions administered over 5 week + 5Fu 
based chemotherapy 5 days/week.

The majority of these patients had a diverting loop ile-
ostomy. To guarantee overall postoperative treatment effi-
cacy, ileostomy reversal was completed after adjuvant treat-
ment. Patients who could not have the reversal procedure 
or insisted on maintaining permanent stoma were excluded 
from this study. Patients with distant metastasis were 
excluded due to the effects of a longer course of treatment 
and the additional side toxicity effect of drugs on QoL [11].

Questionnaires

Postoperative bowel function was assessed with the LARS 
score and the Wexner score. Further HRQoL assessment was 
performed through scales including European Organization 
for Research and Treatment of Cancer Quality of Life of the 
colorectal cancer specific module (EORTC-QLQ-CR29), 
Female Sexual Function Index (FSFI) and the 5- item ver-
sion of the International Index of Erectile Function (IIEF-5). 
The LARS score has five questions concerning the bowel 
movement related disability like controlling flatus and liq-
uid stool [12]. The total LARS score ranges from 0 to 42. 
Patients who scored 0–20, 21–29 and 30–42 were catego-
rized as no LARS, minor LARS and major LARS, respec-
tively. The Wexner score includes five questions with overall 
score ranging from 0 to 20. A higher score means greater 
severity of fecal incontinence [13]. The EORTC QLQ-CR29 
consists of 4 main scales and 18 diverse single items, divided 
into function scales like sexual interest and symptom scales 
such as urinary frequency [14]. Since the questionnaires 
were distributed and collected after stoma reversal or after 
primary surgery without a stoma, items related to stoma care 
were not listed. The degree of severity was represented by 
the score: 1 (not at all) to 4 (very much), and from 1 (very 
poor) to 7 (excellent). Scores calculated initially were trans-
formed to scales of 0–100 according to previously reported 
procedures [15]. The FSFI is a self-reported questionnaire 
containing six domains (desire, arousal, lubrication, orgasm, 
satisfaction, pain) which are calculated as a total score [16]. 
The IIEF-5 consists of 5 questions reflecting global erectile 
function and the score ranges from 0 -25. The severity of 
male patients’ erectile dysfunction (ED) is set at the standard 
of severe (less than 7), moderate (8–11), mild to moder-
ate (12–16), mild (17–21) and no dysfunction (22–25) [17]. 
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All 5 questionnaires were administered at 3 and 12 months. 
Baseline information for IIEF-5 and FSFI was collected 
preoperatively.

Statistical analysis

Propensity score matching (PSM) analysis was applied 
to minimize the effect of selection biases and potential 
confounders. Propensity score (PS) was calculated using 
a multivariable logistic regression model including gen-
der, body mass index (BMI), tumor diameter, distance 
from anal verge, anastomosis methods and the number 
of patients who were given adjuvant therapy. Patients in 
the two given groups were matched one-to-one. After the 
PS estimation, the cases were matched using 1:1 near-
est neighbor matching with a caliper distance set at 0.03 

standard deviations of the logit of the PS. Non-matching 
results were discarded. Characteristics and functional 
outcome scores were displayed as median (range). Differ-
ences of continuous variables were calculated using the 
Mann–Whitney U test. Comparison of categorical vari-
ables with regard to different groups was performed with 
the Chi square test. P < 0.050 was considered statistically 
significant. Statistical analysis was accomplished with the 
SPSS version 24.0 for Windows (SPSS Inc., Chicago, IL, 
USA).

Fig. 1  Inclusion and exclusion 
flow chart for enrolled patients. 
TME Total mesorectal excision; 
TaTME Transanal total meso-
rectal excision
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Results

Of the 114 patients who met the inclusion criteria, 49 
patients had TaTME and 65 had conventional laparoscopic 
TME. To diminish probable irrelative bias between two 
groups, the remaining 85 patients were finally enrolled 
to be matched one-to-one. The flow chart for the study is 
shown in Fig. 1. Fourteen patients experienced great diffi-
culties in comprehending the questionnaires provided. After 
distribution at 3 months, three patients in TaTME group 
and four patients in the laparoscopic TME group failed to 
return the results. These seven patients were excluded from 
our study. At 12 months, two patients in each group were 
lost to follow-up. Three patients in the laparoscopic TME 

group had local recurrence and one patient had from dis-
tant metastasis and was therefore excluded. The remaining 
60 patients were included in the study; 30 patients in the 
laparoscopic TME group (13 males; median age 69.3 years 
[range 35–80 years]) and 30 in the TaTME group (14 males; 
median age 75.6 years [range 42–83 years]). Patient charac-
teristics are shown in Table 1, and surgery related informa-
tion is summarized in Table 2.

QLQ‑CR29

Results of the statistical analysis are shown in Table 3a, b. 
At 3 months, patients in the TaTME group complained sig-
nificantly more than those in the TME group about bowel 
or anal dysfunction, such as buttock pain (15.3 vs. 6.9; 

Table 1  Patient and tumor 
characteristics*

TME total mesorectal excision; TaTME transanal total mesorectal excision; BMI body mass index; CRM 
circumferential resection margin; ASA American Society of Anesthesiologists
*Values reported as n (%) unless otherwise indicated

Items TaTME (n = 30) Laparoscopic TME (n = 30) P value

Age (years) 0.732
 < 50 5 (17) 4 (24)
 50–75 14 (47) 12 (40)
 > 75 11 (37) 14 (47)

Sex 0.795b

 Male 14 (47) 13 (43)
 Female 16 (53) 17 (57)

BMI kg/m2,median (range) 27.3 (24.4–32.5) 22.6 (19.3–27.6) 0.147c

Distance from anal verge,cm 0.778b

  < 5 11 (37) 13 (43)
  ≥ 5 19 (63) 17 (57)
Tumor location 0.726b

 Posterior 5 (17) 4 (24)
 Anterior 17 (57) 20 (66)
 Side 8 (27) 6 (20)

CRM involvement (preop) 0.739b

 Positive 5 (17) 6 (20)
 Negative 25 (83) 24 (80)

Tumor diameter, cm 3.2 (1.2–7.5) 3.6 (1.5–10) 0.539c

cT category 0.602b

 T1/2 20 (66) 16 (53)
 T3/4 10 (33) 14 (47)

ypT category 0.793b

 T0/1 12 (40) 13 (43)
 T2/3/4 18 (60) 17 (57)

ASA class 0.313b

 I 14 (47) 16 (53)
 II 13 (43) 8 (27)
 III 3 (10) 6 (20)

Neoadjuvant therapy 17 (57) 15 (50) 0.446b

Adjuvant treatment 20 (66) 22 (73.3) 0.123b
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p = 0.030), bloating (22.2 vs. 13.8; p = 0.023), stool fre-
quency (25.8 vs. 14.7; p = 0.013), flatulence (34.5 vs. 23.8; 
p < 0.001) and fecal incontinence (19.7 vs. 8.4; p = 0.044). 
At 12 months, patients in the TME group had significantly 
more symptoms including decreased sexual interest for 
women (26.9 vs. 34.3; p = 0.039) and dyspareunia (5.1 
vs. 20.4; p < 0.001). In males, more patients in the TME 
group than in the TaTME group suffered from impotence 
although the difference was not statistically significant.

FSFI and IIEF‑5

According to the preoperative data, sexual function in 
both groups was similar. Female patients who had TaTME 
did not suffer from severe impairment of sexual function 

based on the FSFI results at 3  months or 12  months 
and had results in each domain were similar in the two 
groups (Fig. 2). The male patients in the TaTME group 
had significantly better outcomes for erectile function 
than the males in the TME group (p = 0.038), especially 
at 12 months. Though the proportions of moderate and 
severe ED for patients in the TaTME group was much 
lower than that in the conventional laparoscopic TME 
group, there was no significant difference in the overall 
ED grade  either at 3 months or 12 months (Table 4). 

LARS score and Wexner score

At 3  months, patients in the TaTME group had more 
bowel  dysfunction than those in the TME group. The 

Table 2  The intraoperative and 
postoperative features of all 
patients*

TME total mesorectal excision; TaTME transanal total mesorectal excision
*Values reported as n (%) unless otherwise indicated

Items TaTME (n = 30) Laparoscopic 
TME (n = 30)

P value

Anastomosis method 0.688
 Circular-stapled 26 (86.7) 27 (90.0)
 Handsewn 4.0 (13.3) 3 (10.0)

Anastomotic height, cm, median ( range) 3.4 (3–6.5) 3.8 (3.5–7) 0.147
Quality of resected specimen 0.573
 Incomplete 0 0
 Near complete 11 (36.7) 8 (26.7)
 Complete 19 (63.3) 22 (73.3)

Distal margins 1
 Positive 0 (0) 0 (0)
 Negative 30 (100) 30 (100)

Circumferential margins 0.513
 Positive 1 (3.3) 2 (6.7)
 Negative 29 (96.7) 28 (93.3)

Intraoperative complication 0.554
 Yes 1 (3.3) 2 (6.7)
 No 29 (96.7) 28 (93.3)

Postoperative complication
 Pelvic abscess 3 (10) 1 (3.3) 0.301
 Ileus 1 (3.3) 0 (0) 0.313
 Anastomotic bleeding 2 (6.7) 1 (3.3) 0.554

Anastomotic leak 0.513
 No + GradeA 28 (93.3) 28 (93.3)
 GradeB 1 (3.3) 0 (0)
 GradeC 1 (3.3) 2 (6.7)

Diversion stoma 28 (93.3) 29 (96.7) 0.776
Time until stoma reversal, months (median, (range) 7.8 (3.0–11.0) 8.1 (2.0–12.0) 0.830
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Table 3  a Comparison of the results of the European Organization 
for Research and Treatment of Cancer QLQ-CR29 questionnaire 
(3 months).*b Comparison of the results of the European Organiza-

tion for Research and Treatment of Cancer QLQ-CR29 questionnaire 
(12 months)*

a

Items TaTME (n = 30) Laparoscopic TME (n = 30) P value

CR29 scales
 Urinary frequency 18 (12–23) 19 (12–27) 0.683
 Blood and mucus in stool 4 (2–8) 3 (1–6) 0.576
 Stool frequency 26 (17–33) 15 (8–21) 0.013
 Body image 82 (74–88) 87 (80–93) 0.156

CR29 single items
 Urinary incontinence 9 (4–14) 7 (2–12) 0.326
 Dysuria 3 (0–6) 3.5 (1–8) 0.455
 Abdominal pain 8 (3–12) 8 (3–12) 0.866
 Buttock pain 15 (9–22) 7 (3–11) 0.030
 Bloating 22 (16–29) 14 (8–19) 0.023
 Dry mouth 10 (6–14) 12 (7–17) 0.752
 Hair loss 4 (1–7) 4.5 (0–7) 0.134
 Taste 7 (3–11) 2 (0–4) 0.036
 Anxiety 77 (71–84) 78 (72–83) 0.875
 Weight 90 (85–95) 86 (80–92) 0.366
 Flatulence 35.5 (27–42) 24 (16–31)  < 0.001
 Fecal incontinence 25 (17–33) 17 (9–25) 0.044
 Sore skin 19 (11–28) 12 (5–17) 0.138
 Embarrassment 18 (11–26) 13.5 (5–22) 0.164
 Impotence 62 (51–74) 39 (25–53) 0.023
 Sexual interest (men) 54 (44–64) 56 (46–67) 0.776
 Sexual interest (women) 86 (75–98) 83 (70–97) 0.689
 Dyspareunia 7 (0–16) 10 (0–21) 0.864

b

Items TaTME (n = 30) Laparoscopic TME (n = 30) P value

CR29 scales
 Urinary frequency 23 (16–37) 24 (22–28) 0.650
 Blood and mucus in stool 1 (0–5) 3 (2–6) 0.102
 Stool frequency 19 (13–26) 19.5 (17–24) 0.860
 Body image 81 (79–86) 83.5 (81–92) 0.730

CR29 single items
 Urinary incontinence 15 (9–22) 15.5 (13–20) 0.910
 Dysuria 4.5 (1–9) 4 (3–7) 0.903
 Abdominal pain 7.5 (1–16) 13 (10–18) 0.053
 Buttock pain 9.5 (4–17) 11 (9–14) 0.472
 Feeling of bloating 18 (10–26) 24.5 (21–27) 0.061
 Dry mouth 19 (12–29) 26 (23–29) 0.087
 Hair loss 12.5 (6–19) 10 (8–13) 0.581
 Taste 9.1 (3–17) 9 (7–14) 0.821
 Anxiety 70 (62–79) 66 (63–70) 0.297
 Weight 72 (64–81) 71 (68–76) 0.836
 Flatulence 24 (17–35) 23 (16–29) 0.940
 Fecal incontinence 8 (2–15) 19 (17–23) 0.860
 Sore skin 14 (9–24) 14 (12–18) 0.992
 Embarrassment 9 (3–18) 11 (8.-16) 0.695
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median overall LARS score in the TaTME group reached 
35.3, compared with 30.4 in the conventional laparoscopic 
TME group, and the difference between the two groups 
was significant (p = 0.032). Twenty (66.7%) patients in the 
TaTME group and 16 (53.3%) in the TME group suffered 
from major LARS at 3 months, but the difference was not 
significant (p = 0.439). The difference at 12 months in 
the median LARS score (p = 0.671) and the percentage 
of mild/moderate/severe LARS (p = 0.833) was not sig-
nificant. The Wexner scores for both groups are shown in 
Table.5. There was no statistically significant difference 
between groups either at 3 months or 12 months.

Discussion

Over the past few decades, progress has been made in treat-
ing rectal cancer, especially mid and low rectal cancer and 
surgery has progressed from conventional laparotomy to 
minimally invasive sphincter-saving techniques. More 

than 70% of rectal cancer patients have therefore avoided 
a permanent stoma and the psychological trauma caused 
by abdominoperineal resection (APR) [2–4, 18]. In spite of 
that sphincter-saving procedures have been shown to have 
negative effects on patients’ HRQoL. Pucciani [19] reported 
that the reduction of rectal capacity and colonic dysmotility 
might contribute to the appearance of bowel dysfunction. 
Wallner et al. [20] found that autonomic nerve injury was the 
main cause of postoperative defecation or sexual dysfunction 
through autopsy and analysis of the 5-year follow-up results 
of 27 patients after TME. LARS has been extensively inves-
tigated [14, 21]. A growing number of multicenter studies 
has shown that patients with major LARS might continue to 
have those symptoms throughout their lives.

TaTME surgery has been increasingly used since its intro-
duction 2010, but there has been concern about its negative 
impact on QoL.

Major LARS is associated with a severe decline in QoL. 
Kneist et al. [2] reported 10% major LARS in TaTME group 
of a study enrolling 10 patients, while Pontallier et al. [26] 

TME total mesorectal excision; TaTME transanal total mesorectal excision
*Values reported as median (range)
p value calculated by Mann–Whitney U test

Table 3  (continued)

b

Items TaTME (n = 30) Laparoscopic TME (n = 30) P value

 Impotence 49 (45–65) 53 (42–63) 0.154
 Sexual interest (men) 34 (12–47) 36 (22–47) 0.426
 Sexual interest (women) 25 (15–37) 34.5 (20–49) 0.039
 Dyspareunia 5 (1–14) 20 (4–33)  < 0.001

Fig. 2  FSFI score comparison, 
conventional laparoscopic 
TME vs. TaTME. FSFI Female 
Sexual Function Index; TME 
Total mesorectal excision; 
TaTME Transanal total meso-
rectal excision
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reported that over 80% of patients developed major LARS 
if they had coloanal anastomosis. In our study, patients in 
the TaTME group showed rates of no LARS, minor LARS 
and major LARS at 3 months were 3.3%, 30% and 66.7%, 
respectively, with similar rates at 12 months. The rate of 
major LARS in laparoscopic TME and TaTME group in 

our study was similar to that in prior studies (approximately 
40%-50%). Rouanet et al. [27] and Tuech et al. [28] reported 
Wexner scores after TaTME ranging from 5 to 11 points. 
Elmore et al. [29], in a study on 6 patients who had TaTME, 
found that only one patient suffered from severe fecal incon-
tinence and the median Wexner score for the remaining five 

Table 4  Comparison of the 
results of the International 
Index of Erectile Function 
(IIEF-5) score for male 
patients*

TME total mesorectal excision; TaTME transanal total mesorectal excision; ED erectile dysfunction
*Values reported as n (%) unless otherwise indicated
a p value calculated by Mann–Whitney U test
b p value calculated by χ2test

Items TaTME (n = 14) Laparoscopic TME 
(n = 13)

P value

Preoperative IIEF-5 score, median (range) 23 (17–26) 23.5 (18–27) 0.856a

IIEF-5 score (3 months), median (range) 17 (12–23) 16 (11–23) 0.118a

Grade of ED (3 months) 0.827b

 No 4 (28.6) 4 (30.8)
 Mild 5 (35.7) 5 (38.5)
 Mild to moderate 3 (21.4) 2 (15.4)
 Moderate 1 (7.14) 2 (15.4)
 Severe 1 (7.14) 0 (0.0)

IIEF-5 score (12 months), median (range) 23 (13–27) 20 (16–21) 0.038b

Grade of ED (12 months) 0.900b

 No 4 (28.6) 3 (23.08)
 Mild 5 (35.7) 5 (38.5)
 Mild to moderate 4 (28.6) 3 (23.1)
 Moderate 1 (7.1) 2 (15.4)
 Severe 0 (0.0) 0 (0.0)

Table 5  Comparison the results 
of the LARS score and Wexner 
score*

TME total mesorectal excision; TaTME transanal total mesorectal excision; LARS Low anterior resection 
syndrome
*Values reported as n (%) unless otherwise indicated
a p value calculated by Mann–Whitney U test
b p value calculated by χ2test

Items TaTME (n = 30) Laparoscopic TME 
(n = 30)

P value

LARS score (3 months) 35 (20–40) 28 (23–37) 0.032a

Grade of LARS (3 months) 0.439b

 No 1 (3.3) 1 (3.3)
 Minor 9.0 (30.0) 11 (36.7)
 Major 20 (66.7) 16 (53.3)

LARS score (12 months), median (range) 27 (16–30) 27.5 (15–33) 0.671a

Grade of LARS (12 months) 0.833b

 No 8 (26.7) 10 (33.3)
 Minor 7 (23.3) 7 (23.3)
 Major 15 (50.0) 13 (43.3)

Wexner score
 At 3 months, median (range) 9 (2–13) 8 (4–21) 0.578a

 At 12 months, median (range) 6.5 (3–19) 7 (4–22) 0.498a
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patients was three points. Hanke et al. [30] included 66 sam-
ple cases in a case series study and followed up the evacua-
tory function of patients after TaTME for up to 18 months. 
The results demonstrated that the median Wexner score 
was lower than 10 points in the follow-up period of up to 
18 months and fell to 0 points after 24 months. Synthesiz-
ing these results, it seems that the evacuatory function of 
patients after TaTME is impaired to a certain extent, espe-
cially within the short term, whereas severe damage is rare 
in the long term [17, 31, 32].

According to the EORTC QLQ-CR29 results of our study, 
significant differences were revealed between the two groups 
in terms of buttock pain, fecal incontinence, stool frequency, 
flatulence and bloating, which can be summarized as the 
problems reflecting bowel or anal dysfunction. Other pri-
mary functional domains like body image or sexual interest 
(men or women) were not affected by the type of surgical 
management, while in the long term (12 months), patients 
in the TaTME group had a higher score in some sexual func-
tion items including sexual interest and intercourse. Evalua-
tion of the results of the two specific sexual function scales 
showed that patients who had TaTME were not affected by 
the choice of surgical technique. Female patients from both 
groups had similar sexual function outcomes, while male 
patients from the TaTME group were found to have better 
erectile function than those in the TME group, especially in 
the long term. These results were consistent with some pre-
vious reports. A study by Pontallier et al. [26] demonstrated 
better erectile function with a higher rate of sexual activity 
if patients had TaTME, though the results did not reach sta-
tistical significance because of the relatively small number 
of enrolled patients. Keller et al. [33] enrolled 23 patients 
and found that TaTME had a slight impact on sexual func-
tion, and even improved sexual function after surgery. Kneist 
et al. [2] prospectively enrolled 10 patients who treated with 
TaTME, and followed up their postoperative sexual func-
tion for 9 months. Postoperative IIEF scores were lower 
compared with preoperative evaluation, but there was no 
statistically significant difference. In short-term follow-up 
(3 months) the IIEF scores were the highest, but the results 
were not definitive due to the limited follow-up time. Based 
on some other investigation, the incidence of sexual dysfunc-
tion after TaTME is higher in men than in women [34]. The 
latent cause may be the fact that the male pelvis is narrower 
than the female pelvis, making it relatively difficult to pre-
serve the autonomic nerves in men [35].

Our study has some limitations, such as its small sample 
size and short follow-up. A longer follow-up period would 
permit us to draw a much more reliable conclusion. Some 
specific examinations like anorectal manometry could have 
been used as well as a more in depth evaluation of voiding 
function. The cross-sectional comparison of short- and long-
term HRQoL simultaneously increases the validity of this 

study. More prospective and multicenter studies comparing 
HRQoL after conventional laparoscopic TME and TaTME 
are needed.

Conclusions

Compared with patients with mid and low rectal cancer 
treated with conventional laparoscopic TME, those treated 
with TaTME have worse HRQoL and bowel function for a 
short period after primary resection, but could show better 
sexual function in the long term.

Acknowledgements The Beijing Major Science and Technology Pro-
jects provided great help to the composition and implementation of 
this article. Further, the great assistance and support from first author’s 
fiancée Miss Su also promoted the accomplishment of this article.

Author contributions All authors contributed to the study conception 
and design. Material preparation, data collection and analysis were per-
formed by YL and XB. The first draft of the manuscript was written by 
YL and all authors commented on previous versions of the manuscript. 
All authors read and approved the final manuscript. Conceptualization: 
GL; Methodology: XB; Formal analysis and investigation: YL; Writ-
ing—original draft preparation: YL; Writing—review and editing: YL 
and GL; Funding acquisition: GL; Resources: BN, HQ; Supervision: 
JZ and YX.

Funding This study was funded by the Beijing Major Science and 
Technology Projects, through a research grant for clinical data collec-
tion and analysis.

Availability of data and material Due to the sensitive nature of the 
results (including sexual function related problems) collected through 
this study, survey respondents were assured raw data would remain 
confidential and would not be shared.

Compliance with ethical standards 

Conflicts of interest The authors declare there is no conflict of interest 
regarding the publication of this paper.

Ethics approval The Institutional Ethical Committee of the primary 
author’s institution approved this study of collecting relative data and 
written informed consent was obtained from all participants.

Consent for publication Primary author’s institution approved the pub-
lication of this study.

Code availability Statistical analysis was accomplished under the 
assistance of SPSS version 24.0 for Windows (SPSS Inc., Chicago, 
IL, USA).



458 Techniques in Coloproctology (2021) 25:449–459

1 3

References

 1. Heald RJ, Husband EM, Ryall RD (1982) The mesorectum in 
rectal cancer surgery–the clue to pelvic recurrence? Br J Surg 
69(10):613–616. https ://doi.org/10.1002/bjs.18006 91019 

 2. Kneist W, Hanke L, Kauff DW, Lang H (2016) Surgeons’ assess-
ment of internal anal sphincter nerve supply during TaTME - 
inbetween expectations and reality. MITAT Off J Soc Minimally 
Invasive Therapy 25(5):241–246. https ://doi.org/10.1080/13645 
706.2016.11972 69

 3. Chouillard E, Regnier A, Vitte RL, Bonnet BV, Greco V, Cha-
hine E, Daher R, Biagini J (2016) Transanal NOTES total meso-
rectal excision (TME) in patients with rectal cancer: is anatomy 
better preserved? Tech Coloproctol 20(8):537–544. https ://doi.
org/10.1007/s1015 1-016-1449-z

 4. Lacy AM, Adelsdorfer C, Delgado S, Sylla P, Rattner DW (2013) 
Minilaparoscopy-assisted transrectal low anterior resection 
(LAR): a preliminary study. Surg Endosc 27(1):339–346. https 
://doi.org/10.1007/s0046 4-012-2443-9

 5. Velthuis S, van den Boezem PB, van der Peet DL, Cuesta MA, 
Sietses C (2013) Feasibility study of transanal total mesorectal 
excision. Br J Surg 100(6):828–831. https ://doi.org/10.1002/
bjs.9069

 6. Lacy AM, Tasende MM, Delgado S, Fernandez-Hevia M, Jimenez 
M, De Lacy B, Castells A, Bravo R, Wexner SD, Heald RJ (2015) 
Transanal total mesorectal excision for rectal cancer: outcomes 
after 140 patients. J Am CollSurg 221(2):415–423. https ://doi.
org/10.1016/j.jamco llsur g.2015.03.046

 7. Larsen, S. G., Pfeffer, F., Kørner, H., AND Norwegian Colorectal 
Cancer Group (2019) Norwegian moratorium on transanal total 
mesorectal excision. Br J Surg 106(9):1120–1121. https ://doi.
org/10.1002/bjs.11287 

 8. Di Fabio F, Koller M, Nascimbeni R, Talarico C, Salerni B (2008) 
Long-term outcome after colorectal cancer resection. Patients’ 
self-reported quality of life, sexual dysfunction and surgeons’ 
awareness of patients’ needs. Tumori 94(1):30–35

 9. Simillis C, Hompes R, Penna M, Rasheed S, Tekkis PP (2016) A 
systematic review of transanal total mesorectal excision: is this the 
future of rectal cancer surgery? Colorectal Dis Off J AssocColo-
proctol Great Br Ireland 18(1):19–36. https ://doi.org/10.1111/
codi.13151 

 10. Marks JH, Myers EA, Zeger EL, Denittis AS, Gummadi M, Marks 
GJ (2017) Long-term outcomes by a transanal approach to total 
mesorectal excision for rectal cancer. Surg Endosc 31(12):5248–
5257. https ://doi.org/10.1007/s0046 4-017-5597-7

 11. Lee L, Kelly J, Nassif GJ, deBeche-Adams TC, Albert MR, 
Monson J (2020) Defining the learning curve for transanal total 
mesorectal excision for rectal adenocarcinoma. Surg Endosc 
34(4):1534–1542. https ://doi.org/10.1007/s0046 4-018-6360-4

 12. Emmertsen KJ, Laurberg S (2012) Low anterior resection syn-
drome score: development and validation of a symptom-based 
scoring system for bowel dysfunction after low anterior resec-
tion for rectal cancer. Ann Surg 255(5):922–928. https ://doi.
org/10.1097/SLA.0b013 e3182 4f1c2 1

 13. Kupsch J, Jackisch T, Matzel KE, Zimmer J, Schreiber A, Sims 
A, Witzigmann H, Stelzner S (2018) Outcome of bowel function 
following anterior resection for rectal cancer-an analysis using the 
low anterior resection syndrome (LARS) score. Int J Colorectal 
Dis 33(6):787–798. https ://doi.org/10.1007/s0038 4-018-3006-x

 14 Gujral S, Conroy T, Fleissner C, Sezer O, King PM, Avery KN, 
Sylvester P, Koller M, Sprangers MA, Blazeby JM, European 
Organisation for Research and Treatment of Cancer Quality of Life 
Group (2007) Assessing quality of life in patients with colorectal 
cancer: an update of the EORTC quality of life questionnaire. Eur 

J Cancer (Oxford, England: 1990) 43(10):1564–1573. https ://doi.
org/10.1016/j.ejca.2007.04.005

 15. Whistance, R. N., Conroy, T., Chie, W., Costantini, A., Sezer, O., 
Koller, M., Johnson, C. D., Pilkington, S. A., Arraras, J., Ben-
Josef, E., Pullyblank, A. M., Fayers, P., Blazeby, J. M., European 
Organisation for the Research and Treatment of Cancer Quality 
of Life Group (2009) Clinical and psychometric validation of the 
EORTC QLQ-CR29 questionnaire module to assess health-related 
quality of life in patients with colorectal cancer. Eur J Cancer 
45(17):3017–3026. https ://doi.org/10.1016/j.ejca.2009.08.014

 16. Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, 
Ferguson D, D’Agostino R Jr (2000) The Female Sexual Func-
tion Index (FSFI): a multidimensional self-report instrument for 
the assessment of female sexual function. J Sex Marital Ther 
26(2):191–208. https ://doi.org/10.1080/00926 23002 78597 

 17. Kretschmer A, Bischoff R, Chaloupka M, Jokisch F, Westhofen T, 
Weinhold P, Strittmatter F, Becker A, Buchner A, Stief CG (2020) 
Health-related quality of life after open and robot-assisted radi-
cal prostatectomy in low- and intermediate-risk prostate cancer 
patients: a propensity score-matched analysis. World J Urol. https 
://doi.org/10.1007/s0034 5-020-03144 -9

 18. Croese AD, Lonie JM, Trollope AF, Vangaveti VN, Ho YH 
(2018) A meta-analysis of the prevalence of Low Anterior Resec-
tion Syndrome and systematic review of risk factors. Internat J 
Surg (London, England) 56:234–241. https ://doi.org/10.1016/j.
ijsu.2018.06.031

 19. Pucciani F (2018) Post-surgical fecal incontinence. Updates Surg 
70(4):477–484. https ://doi.org/10.1007/s1330 4-017-0508-y

 20. Wallner, C., Lange, M. M., Bonsing, B. A., Maas, C. P., Wallace, 
C. N., Dabhoiwala, N. F., Rutten, H. J., Lamers, W. H., Deruiter, 
M. C., van de Velde, C. J., Cooperative Clinical Investigators of 
the Dutch Total Mesorectal Excision Trial (2008) Causes of fecal 
and urinary incontinence after total mesorectal excision for rectal 
cancer based on cadaveric surgery: a study from the Cooperative 
Clinical Investigators of the Dutch total mesorectal excision trial. 
J ClinOncol Off Am SocClinOncol 26(27):4466–4472. https ://doi.
org/10.1200/JCO.2008.17.3062

 21. Bryant CL, Lunniss PJ, Knowles CH, Thaha MA, Chan CL (2012) 
Anterior resection syndrome. Lancet Oncol 13(9):e403–e408. 
https ://doi.org/10.1016/S1470 -2045(12)70236 -X

 22. Simillis C, Lal N, Thoukididou SN, Kontovounisios C, Smith JJ, 
Hompes R, Adamina M, Tekkis PP (2019) Open versus laparo-
scopic versus robotic versus transanalmesorectal excision for rec-
tal cancer: a systematic review and network meta-analysis. Ann 
Surg 270(1):59–68. https ://doi.org/10.1097/SLA.00000 00000 
00322 7

 23. Deijen CL, Velthuis S, Tsai A, Mavroveli S, de Lange-de Klerk 
ES, Sietses C, Tuynman JB, Lacy AM, Hanna GB, Bonjer HJ 
(2016) COLOR III: a multicentre randomised clinical trial com-
paring transanal TME versus laparoscopic TME for mid and 
low rectal cancer. Surg Endosc 30(8):3210–3215. https ://doi.
org/10.1007/s0046 4-015-4615-x

 24. Ma B, Gao P, Song Y, Zhang C, Zhang C, Wang L, Liu H, Wang 
Z (2016) Transanal total mesorectal excision (taTME) for rectal 
cancer: a systematic review and meta-analysis of oncological and 
perioperative outcomes compared with laparoscopic total meso-
rectal excision. BMC cancer 16:380. https ://doi.org/10.1186/
s1288 5-016-2428-5

 25. Jiang HP, Li YS, Wang B, Wang C, Liu F, Shen ZL, Ye YJ, Wang 
S (2018) Pathological outcomes of transanal versus laparoscopic 
total mesorectal excision for rectal cancer: a systematic review 
with meta-analysis. Surg Endosc 32(6):2632–2642. https ://doi.
org/10.1007/s0046 4-018-6103-6

 26. Pontallier A, Denost Q, Van Geluwe B, Adam JP, Celerier B, 
Rullier E (2016) Potential sexual function improvement by using 
transanal mesorectal approach for laparoscopic low rectal cancer 

https://doi.org/10.1002/bjs.1800691019
https://doi.org/10.1080/13645706.2016.1197269
https://doi.org/10.1080/13645706.2016.1197269
https://doi.org/10.1007/s10151-016-1449-z
https://doi.org/10.1007/s10151-016-1449-z
https://doi.org/10.1007/s00464-012-2443-9
https://doi.org/10.1007/s00464-012-2443-9
https://doi.org/10.1002/bjs.9069
https://doi.org/10.1002/bjs.9069
https://doi.org/10.1016/j.jamcollsurg.2015.03.046
https://doi.org/10.1016/j.jamcollsurg.2015.03.046
https://doi.org/10.1002/bjs.11287
https://doi.org/10.1002/bjs.11287
https://doi.org/10.1111/codi.13151
https://doi.org/10.1111/codi.13151
https://doi.org/10.1007/s00464-017-5597-7
https://doi.org/10.1007/s00464-018-6360-4
https://doi.org/10.1097/SLA.0b013e31824f1c21
https://doi.org/10.1097/SLA.0b013e31824f1c21
https://doi.org/10.1007/s00384-018-3006-x
https://doi.org/10.1016/j.ejca.2007.04.005
https://doi.org/10.1016/j.ejca.2007.04.005
https://doi.org/10.1016/j.ejca.2009.08.014
https://doi.org/10.1080/009262300278597
https://doi.org/10.1007/s00345-020-03144-9
https://doi.org/10.1007/s00345-020-03144-9
https://doi.org/10.1016/j.ijsu.2018.06.031
https://doi.org/10.1016/j.ijsu.2018.06.031
https://doi.org/10.1007/s13304-017-0508-y
https://doi.org/10.1200/JCO.2008.17.3062
https://doi.org/10.1200/JCO.2008.17.3062
https://doi.org/10.1016/S1470-2045(12)70236-X
https://doi.org/10.1097/SLA.0000000000003227
https://doi.org/10.1097/SLA.0000000000003227
https://doi.org/10.1007/s00464-015-4615-x
https://doi.org/10.1007/s00464-015-4615-x
https://doi.org/10.1186/s12885-016-2428-5
https://doi.org/10.1186/s12885-016-2428-5
https://doi.org/10.1007/s00464-018-6103-6
https://doi.org/10.1007/s00464-018-6103-6


459Techniques in Coloproctology (2021) 25:449–459 

1 3

excision. Surg Endosc 30(11):4924–4933. https ://doi.org/10.1007/
s0046 4-016-4833-x

 27. Rouanet P, Bertrand MM, Jarlier M, Mourregot A, Traore D, 
Taoum C, de Forges H, Colombo PE (2018) Robotic versus lapa-
roscopic total mesorectal excision for sphincter-saving surgery: 
results of a single-center series of 400 consecutive patients and 
perspectives. Ann SurgOncol 25(12):3572–3579. https ://doi.
org/10.1245/s1043 4-018-6738-5

 28. Tuech JJ, Karoui M, Lelong B, De Chaisemartin C, Bridoux 
V, Manceau G, Delpero JR, Hanoun L, Michot F (2015) A step 
toward NOTES total mesorectal excision for rectal cancer: endo-
scopic transanal proctectomy. Ann Surg 261(2):228–233. https ://
doi.org/10.1097/SLA.00000 00000 00099 4

 29. Elmore U, Fumagalli Romario U, Vignali A, Sosa MF, Angiolini 
MR, Rosati R (2015) Laparoscopic anterior resection with transa-
nal total mesorectal excision for rectal cancer: preliminary experi-
ence and impact on postoperative bowel function. J Laparoendo-
sAdvSurg Tech Part A 25(5):364–369. https ://doi.org/10.1089/
lap.2014.0435

 30. Hanke LI, Kauff DW, Lang H, Kneist W (2017) Ano (neo-)rectal 
function after transanal total mesorectal excision (TaTME) for 
primary rectal cancer. German SocSurg (DGCH) 12:18–23

 31. Lin JB, Zhang L et al (2017) Validation of the chinese version of 
the EORTC QLQ-CR29 in patients with colorectal cancer. World 
J Gastroenterol 23(10):1891–1898. https ://doi.org/10.3748/wjg.
v23.i10.1891

 32. Veltcamp Helbach M, Koedam T, Knol JJ, Diederik A, Spaargaren 
GJ, Bonjer HJ, Tuynman JB, Sietses C (2019) Residual meso-
rectum on postoperative magnetic resonance imaging following 
transanal total mesorectal excision (TaTME) and laparoscopic 
total mesorectal excision (LapTME) in rectal cancer. Surg Endosc 
33(1):94–102. https ://doi.org/10.1007/s0046 4-018-6279-9

 33. Keller DS, Reali C, Spinelli A, Penna M, Di Candido F, Cun-
ningham C, Hompes R (2019) Patient-reported functional and 
quality-of-life outcomes after transanal total mesorectal excision. 
Br J Surg 106(4):364–366. https ://doi.org/10.1002/bjs.11069 

 34. Turrado-Rodriguez V, Torroella AT, de Lacy OF, Guarner Piquet 
P, Otero-Pineiro A, Martin-Perez B et al (2018) Functional out-
comes after TaTME: retrospective analysis of quality of life and 
pelvic function. Dis Colon Rectum 61(5):E222–E238

 35. Bjoern MX, Nielsen S, Perdawood SK (2019) Quality of life after 
surgery for rectal cancer: a comparison of functional outcomes 
after transanal and laparoscopic approaches. J GastrointestSur-
gOff J SocSurg Aliment Tract 23(8):1623–1630. https ://doi.
org/10.1007/s1160 5-018-4057-6

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00464-016-4833-x
https://doi.org/10.1007/s00464-016-4833-x
https://doi.org/10.1245/s10434-018-6738-5
https://doi.org/10.1245/s10434-018-6738-5
https://doi.org/10.1097/SLA.0000000000000994
https://doi.org/10.1097/SLA.0000000000000994
https://doi.org/10.1089/lap.2014.0435
https://doi.org/10.1089/lap.2014.0435
https://doi.org/10.3748/wjg.v23.i10.1891
https://doi.org/10.3748/wjg.v23.i10.1891
https://doi.org/10.1007/s00464-018-6279-9
https://doi.org/10.1002/bjs.11069
https://doi.org/10.1007/s11605-018-4057-6
https://doi.org/10.1007/s11605-018-4057-6

	A prospective study of health related quality of life, bowel and sexual function after TaTME and conventional laparoscopic TME for mid and low rectal cancer
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Study population and study design
	Questionnaires
	Statistical analysis

	Results
	QLQ-CR29
	FSFI and IIEF-5
	LARS score and Wexner score

	Discussion
	Conclusions
	Acknowledgements 
	References




