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Abstract
This is a narrative review on ano-rectal, sexual, urinary, and quality of life outcomes after transanal total mesorectal
excision (TME). Little is known on this topic as only a few studies are currently available in the literature. According to
these, it appears that the functional results and quality of life are not substantially impaired compared with standard
TME. However more data are needed to precisely assess the outcomes of this technique.
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INTRODUCTION
Rectal resection with total mesorectal excision (TME) is considered the standard treatment for cancer located in the mid and low rectum, as it provides removal of the primary tumor together with the mesorectal
lymph nodes[1]. However, TME for low rectal cancers, whether performed via an open or conventional laparoscopic approach, is technically demanding, particularly in patients with unfavourable features such as
obese male patients, with a narrow pelvis or bulky tumor, where obtaining adequate resection margins can
be challenging. The transanal total mesorectal excision (taTME) technique has been recently introduced to
facilitate distal mobilization of the rectum and has raised great interest worldwide since it may overcome
some of the limitations encountered in abdominal TME[2].
Compared to standard laparoscopic TME, taTME has potential advantages: a superior quality of the specimen with better preservation of mesorectal integrity[3,4], a better anastomotic technique[5,6], no need for an
abdominal incision for specimen extraction, reduced incidence of wound problems[7], less conversions to
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open surgery, more sphincter-saving procedures and no impairment of oncological outcomes[8-10]. Another
benefit is that the visualization of the surgical plane is improved in the more difficult part of the operation,
namely the mid- and low rectum, thus allowing more accurate dissection. Potentially, this could enhance
the identification of the pelvic autonomic nerves and their sparing, thus better preserving sexual and voiding functions. Chouillard et al.[11] compared intraoperative visualization of the neurovascular bundles of
Walsh in patients undergoing standard laparoscopic TME or taTME. Bilateral visualization of the nerves
was achieved in 77.8% of patients in the taTME group and in only 33.3% of patients in the standard laparoscopic TME group. Besides better visualization, in the standard TME during anterior dissection of the
mesorectum an excessive traction at the level of the seminal vesicles might injure the neurovascular bundle
while during the taTME procedure this traction is avoided[12]. Nevertheless taTME has also several drawbacks. Prolonged dilatation of the anal canal with the trans-anal platform, might damage the sphincter
muscles[13] and a significantly longer distal resection margin has been described with taTME in several
studies[13,14]. As a result the anastomosis is potentially created more distally with a higher number of handsewn colo-anal anastomosis. This may impair anorectal function. Furthermore, a dissection in a more
peripheral plane could produce inadvertent neural damage, particularly within the learning phase of the
procedure[15]. Finally an increased rate of urethral injury has been reported in the taTME international registry, which could lead to urinary incontinence and dysfunction[16].

FUNCTIONAL OUTCOME AFTER TME
After rectal cancer surgery a substantial number of patients may report different complaints related to
bowel, sexual, and urinary functions, social relationships and psychological aspects.
Functional bowel disturbance after rectal resection affects significant numbers of rectal cancer patients[17].
Many factors have been related to bowel dysfunction such as reduced capacity of the neorectum, damage to the bowel innervation and to the anal sphincter muscles and pudendal nerves, or loss of the rectoanal inhibitory reflex[18,19]. The level of anastomosis also plays a significant role while lower anastomosis,
particularly colo-anal anastomosis and intersphincteric resections, can lead to a higher risk. In an attempt
to improve postoperative bowel function, the construction of a side-to-end anastomosis, a J-pouch or a
coloplasty has been performed with short term functional improvement but with minimal differences after
a 2-year follow-up[20]. After rectal resection approximately 60% of patients experience some degree of fecal
incontinence (FI). When evaluated by anorectal manometry, significant impairment of both internal and
external sphincters, as well as reduced capacity of the neorectum have been demonstrated[21].
In addition to fecal incontinence, one-third of patients complain other symptoms such as urgency, increased bowel frequency, fragmentation and soiling. These defecation disorders called “anterior resection
syndrome” can seriously impact on quality of life[22]. Although the symptoms tend to improve over the first
two years after surgery, a permanent impairment of anorectal function is often observed.
Genitourinary function impairment is mainly related to nerve injury during pelvic dissection. After laparoscopic or open TME the reported incidence of urinary dysfunction, including incontinence, retention
and dysuria, ranges between 0% and 26%. Sexual dysfunctions have been more intensively studied in men
than in women; they involve erectile and ejaculatory problems, loss of desire, diminished sexual activity
and anospermia, and ranges between 11% and 38%[23-25]. In the Dutch trial, involving 1861 patients, urinary
incontinence, 5 years postoperatively, was reported by 38% of patients, 72% of whom had normal urinary
function before surgery. Additionally, general sexual dysfunctions 2 years after rectal cancer treatment
were reported by 62% of women, and by 76% of men[26].

QUALITY OF LIFE AFTER TME
Quality of life (QoL) in rectal cancer patients is related to the presence and severity of the tumor, to sur-
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gical morbidity, to the effects of surgery on genitourinary and bowel function, and to adjuvant or neoadjuvant therapies. The relationship between postoperative functional disorders and QoL is not fully clarified and is not frequently reported in the literature; the impact of dysfunctions on well-being may vary
according to patients’ expectations and length of follow-up. The first studies investigating QoL after rectal
cancer surgery were mainly focused on the effect of permanent stoma. Although there is a general consensus that QoL is worse after an abdominoperineal resection than after an anterior rectal resection, a recent
Cochrane review failed to demonstrated a clear advantage of sphincter-saving operations over permanent
colostomies[27]. In a study by Vironen et al.[28] assessing surgery-related adverse effects on quality of life,
major bowel dysfunction impaired social functioning, while incontinence and fecal urgency also affected
mental health, and general health perception. Urinary dysfunctions worsened social functioning while,
among sexual dysfunctions, only a complete loss of erection but no partial dysfunction, was associated
with significantly worse physical and social functioning.

INSTRUMENTS MEASURING FUNCTION AND QOL
A number of scoring systems for the assessment of symptoms after rectal cancer surgery have been created
in order to objectively describe the characteristics and severity of symptoms and to compare the outcomes
of different conservative and surgical treatments or to compare results of published data.
For the evaluation of continence, information on frequency and quantity of loss is fundamental[29], but the
ability to defer defecation, the use of pads, the impact of symptoms on work activity or on lifestyle[30,31] or
the use of specific medication[32] should be also taken into account.
For other bowel dysfunctions arising after rectal resection, a low anterior resection syndrome score (LARS
score) has been created and has been recently internationally validated[22]; based on the results, three
groups with no, minor and major LARS have been described. This scale is a reliable tool in clinical practice, also considering the high correlation between the LARS score and quality of life: significant differences were found between patients with no LARS and major LARS particularly in several subscales such as
global health, social functioning and role functioning[33].
Concerning the assessment of quality of life, several questionnaires have been expressly created for evaluating the health status of cancer patients[34] or, more specifically, of colorectal cancer patients[35]. Postoperative QoL in cancer patients depends on many factors related to the tumor itself, to the treatments or to
dysfunctions. These cancer specific questionnaires more accurately reflect the impact of all these factors on
different aspects of health, since more generic questionnaires, or questionnaires for other benign anorectal
conditions, might not be of sufficient sensitivity to detect differences.
A more detailed description of questionnaires employed in the assessment of functional impairment and
QoL in rectal cancer patients is reported in the Supplementary Material.

ANORECTAL, SEXUAL, URINARY, AND QUALITY OF LIFE OUTCOMES AFTER TATME
At present, data on anorectal, sexual and urinary functions after taTME are scanty. There are few studies,
usually involving a limited number of patients, and short follow-up. Moreover, as far as function is concerned, few comparative studies with standard TME and no randomized trial are available.
Four studies published between 2013 and 2015, reflecting the initial experience with this technique, were
mainly focused on feasibility and short term surgical results, however they also tried to assess anorectal
symptoms. All of them only evaluated fecal incontinence symptoms. Three employed the Wexner Incontinence score[36-38], while Atallah et al.[39] examined 20 patients with a telephone survey 8 weeks after ileosto-
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my closure: most patients stated they had less than one accident per day, and one patient reported lifestylelimiting incontinence that did not improve 12 months post-resection. In three of the studies incontinence
symptoms were only evaluated after surgery[36,37,39]. In one study 6 patients completed the Wexner incontinence score one week and 6 months after surgery[38]: mean score only slightly deteriorated from 0 to 3 at
6 months after surgery and 4 months after stoma closure. A similar mean Wexner score value of 3.3 was reported by Borreca et al.[36] with no patient complaining of urgency symptoms. A worse anorectal function
was reported by Rouanet et al.[37] who studied 30 patients with advanced or recurrent low rectal tumor with
complex anatomical (male gender, high BMI, fatty mesorectum), or tumor characteristics (bulky anterior
tumor, narrow radial margin). The patients completed the Wexner Incontinence score 12 months after
stoma closure and the median score was 11. Only 40 % of patients were fully continent, while 15% and 35%
reported incontinence to liquids and gas respectively; additionally 25% of the patients complained stool
fragmentation.
The first study focusing more on functional results was published in 2015 and involved 52 patients with low
rectal cancer, who underwent colo-anal or intersphincteric resection; the patients were evaluated at least
12 months after surgery or after stoma closure with the Wexner incontinence score questionnaire; bladder
and sexual function were also evaluated. Three patients (5.7%) required a colostomy because of severe fecal
incontinence after intersphincteric resection. For the remaining 49 patients without a stoma, the median
Wexner score was 4 (range: 3-12), 13 patients (28%) reported stool fragmentation and difficult evacuation.
Five patients (8.9%) developed postoperative urinary retention that resolved within 3 months. Deterioration of sexual function, in male patients, was reported by 22.2%, decreased potency by 2 and impotence by
2 patients (11.2%). The authors concluded that taTME does not negatively impacts on functional outcomes,
however there was not a comparative group[40].
Kneist et al.[41] published in 2016 the first study with a comprehensive prospective assessment of urinary,
sexual and intestinal function after taTME using validated instruments. The study involved 10 patients
who underwent taTME with colo-anal or intersphincteric resection. Preoperative function was compared
to functional outcomes at 3, 6 and 9 months, after surgery or stoma closure. A unique and added value of
this study was that pelvic autonomic nerve preservation was intraoperatively assessed electrophysiologically: an electromyography of the anal sphincter and a cystomanometry were performed during electric
stimulations along the pelvic walls during mesorectal dissection. All patients completed validated questionnaires assessing: urinary function (IPSS score)[42], Quality of Life (QoL Index)[43], male sexual function
(IIEF score)[44]; female sexual function (FSFI)[45]; anorectal function, determined by the Wexner score[30],
and by the low anterior resection syndrome (LARS) score[22]. In addition residual urine volume was evaluated. None of the patients developed pathological residual urine volumes after at least unilateral functional
pelvic nerve-sparing. No significant difference in bladder function was noted nevertheless IIEF score was
lower than preoperative values. Of note sexual function was already impaired in 60% of patients preoperatively. The median Wexner score deteriorated from 1 to 7 at 6 months (P = 0.029). Four patients had major
LARS at 1 month but only one at 6 months, with 40% of patients categorized as having no LARS and 50%
minor LARS. A worse QoL due to fecal incontinence was found in 3 out of the 10 patients, 2 of whom had
a partial intersphincteric resection, and 1 suffered tumor progression. The authors’ conclusion was that
taTME has the potential to preserve continence, sufficient bowel function, and urogenital function. Although the study examined in a rigorous and comprehensive way all the functional outcomes, the sample
size is small and there are too many confounding factors to draw any definitive conclusion[41].
The most recently published study involved 30 patients with low and medium rectal cancer[15]. The following questionnaires were completed by the patients 1 week before and 1 and 6 months after surgery: EuroQoL, (EORTC) QLQ-CR29[46], and QLQ-C30[47], LARS score. Preoperative LARS score ranged between 7.3
and 23.5, with the mean score being 15.4; a significative increase to 35.7 was recorded at 1 month, but after
6 months, it fell to 21.7, with no significative difference with respect to preoperative value; 33% of patients
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Table 1. Studies evaluating function and QoL in taTME
Studies

No. of
patients

Tumor characteristics

Function

Instruments

Time of evaluation

Rouanet et al .[37], 2013

21

Advanced or recurrent cancer,
complex anatomy or tumor

FI

WS

12 months after stoma
closure

Atallah et al .[39], 2014

20

Low, mid locally advanced or
distal rectal cancer + complex
anatomy

FI

telephone survey

8 weeks after stoma
closure

Elmore et al .[38], 2015

6

Low, mid rectal cancer

FI

WS

Pre-operation,
6 months post

Kneist et al .[41], 2016

10

Low rectal cancer, colo-anal
anastomosis or partial intersphincteric resection

Bowel, urinary,
sexual functions,
QoL

IPSS, IIEF, FSFI, LARS,
RUV, WS, QoL index

Pre-operation ,
3, 6, 9 months postoperation

Koedam et al .[15], 2017

30

Any rectal cancer, with primary
anastomosis

Bowel, urinary,
sexual functions,
QoL

EQ-5D, QLQ-C30
QLQ-CR29, LARS

Pre-operation,
1, 6 months post-operation

Borreca et al .[36], 2015

18*

Any rectal cancer

FI

WS

Post operation

Tuech et al .[40], 2015

52

Low rectal cancer, colo-anal
anastomosis or intersphincteric
resection

Bowel, urinary,
sexual (male)
function

WS, interview

Post operation

*Total number of patients, only patients who had their stoma closed were evaluated but the number is not reported. WS: Jorge-Wexner
score; IPSS: international prostate symptom score; IIEF: international index of erectile function; FSFI: female sexual function index; LARS:
low anterior resection syndrome score; FI: fecal incontinence; QoL: quality of life; taTME: transanal total mesorectal excision

had major LARS but no colostomies were required. Both the overall QoL and the colorectal cancer specific
QoL score significatively decreased one month after surgery, but most outcomes returned to baseline after
6 months, except for social function and anal pain. Urinary symptoms, incontinence, increased frequency
or dysuria, did not change significantly after taTME. Sexual function significantly worsened at 1 month
postoperatively, but returned to the same level as before surgery at 6 months. The authors’ conclusion was
that taTME is associated with acceptable QoL and functional outcomes comparable with conventional
laparoscopic TME. Table 1 summarizes the articles dealing with functional results in taTME.

CONCLUSIONS
Given the limitations of the existing studies larger studies have been advocated. Several studies exploring
this novel surgical technique and the functional sequelae have been registered into clinicaltrial.gov, and
some of them are already recruiting patients. Among them the COLOR III trial[48], an international, multicentre, randomized trial, is expected to enrol more than 1000 patients in 4 years. In addition to clinical
and oncological parameters, quality of life and functional outcomes will be assessed at 1, 3, 6, 12, 24 and
36 months after surgery by means of specific questionnaires.
In conclusion, published data concerning anorectal function, urinary and sexual function, and quality
of life after taTME are still scarce and comparative data are lacking. Based on the few available studies,
taTME does not seem to substantially impair functional and quality of life outcomes when compared to
laparoscopic abdominal TME. However further studies are needed to confirm these results; the ongoing
studies and particularly the COLOR III trial, will hopefully provide more firm updates for a more accurate
assessment of this promising technique.
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