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Abstract
Purpose Transanal minimally invasive surgery (TAMIS) is
gaining worldwide popularity as an alternative for the
transanal endoscopic microsurgery (TEMS) method for the
local excision of rectal polyps and selected neoplasms. Data
on patient reported outcomes regarding short-term follow-up
are scarce; data on functional outcomes for long-term follow-
up is non-existent.
Methods We used the fecal incontinence severity index (FISI)
to prospectively assess the fecal continence on the
intermediate-term follow-up after TAMIS. The primary out-
come measure is postoperative fecal continence. Secondary
outcome measures are as follows: perioperative and
intermediate-term morbidity.
Results Forty-two patients (m = 21:f = 21), median age 68.5
(range 34–94) years, were included in the analysis. In four
patients (9.5%), postoperative complications occurred. The
median follow-up was 36 months (range 24–48).
Preoperative mean FISI score was 8.3 points. One year after
TAMIS, mean FISI score was 5.4 points (p = 0.501). After
3 years of follow-up, mean FISI score was 10.1 points
(p = 0.01). Fecal continence improved in 11 patients (26%).
Continence decreased in 20 patients (47.6%) (mean FISI score
15.2 points, [range 3–31]).
Conclusions This study found that the incidence of impaired
fecal continence after TAMIS is substantial; however, the clin-
ical significance of this deterioration seemsminor. The present

data is helpful in acquiring informed consent and emphasizes
the need of proper patient information.

Functional results seem to be comparable to results after
TEMS. Furthermore, we confirmed TAMIS is safe and asso-
ciated with low morbidity.
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incontinence severity index . TAMIS . Transanal endoscopic
microsurgery . Rectal . Transanalminimally invasive surgery

Introduction

The rectum is a challenging area for endoluminal surgery,
partly due to limited accessibility. Rectal polyps may be ex-
cised by a variety of transanal techniques: the submucosal
resection described by Parks and Stuart [1] in 1973 or the
parachute technique popularized by Francillon and co-
workers in 1974 [2]. These local procedures can however be
technically challenging; access is limited and problems are
encountered regarding bleeding from unreachable sites in the
rectum. Transanal endoscopic microsurgery was first de-
scribed by Buess et al. in 1983 and is currently the preferred
method for local excision of large polyps end selected rectal
cancers because of its safety, high incidence of complete re-
sections, and ability to treat polyps throughout the entire rec-
tum as was elegantly shown by the group of de Graaf [3] [4,
5]. This technique facilitates full-thickness local excision of
large polyps and selected rectal cancers. However, the special-
ized instruments for transanal endoscopic microsurgery
(TEMS) are expensive and the technique is known to have a
long learning curve [6, 7]. The functional results after TEMS
are fairly well investigated, yielding acceptable results [8–12].
Transanal minimally invasive surgery (TAMIS) is a relatively
new technique that is gaining worldwide popularity among
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colorectal surgeons, utilizing a disposable flexible port in
combination with conventional laparoscopic instruments for
the local excision of rectal masses [13, 14]. Although not
supported by scientific evidence, it is thought that the tech-
nique of TAMIS is more easy to learn [15]. Moreover, no
specialized instruments are needed, making this technique
more readily available and less expensive. To keep expenses
low, some authors even reported the successful use of a
Bglove^ port [16, 17]. While no sphincter lesions have been
reported following TAMIS in literature [13, 18], to date, the
literature on the short-term functional outcome after TAMIS is
limited. Recently, data on the short-time fecal continence after
TAMIS were published by our group as well as by the group
of Verseveld et al. [19, 20]. We concluded that short-term
functional results of transanal minimally invasive surgery
were excellent and comparable to functional results using
the dedicated transanal endoscopic microsurgery equipment.
To the best of our knowledge, no data on fecal continence after
longer periods of follow-up exist; we therefore aim to assess
the fecal continence of TAMIS after an intermediate term of
follow-up using the fecal incontinence severity index (FISI) in
the present study [21]. Based on the conclusion of our earlier
study, we hypothesize that no deterioration of fecal continence
will occur over a longer period of follow-up after TAMIS.

Patients and methods

Consecutive patients who were eligible for local transanal
surgery were included in our study population. Patients were
eligible for the present study if they had sessile rectal adeno-
mas with any degree of dysplasia, low risk cT1-carcinomas,
rectal lesions that were deemed not suitable for endoscopic
polypectomy, or more invasive tumors for patients who were
unsuitable for rectal resection. Patients with an ostomy and
patients in whom TAMIS was converted to laparoscopy were
excluded. Patients whose postoperative histology reports
showed a carcinoma greater than T1 for which they underwent
additional surgery were also excluded from the present
analysis.

Preoperative assessment included a digital rectal examina-
tion, a flexible colonoscopy, a tumor biopsy, and a rigid
rectoscopy. The latter was performed to determine the height
and the location of the lesion as well as to assess whether
transanal resection was feasible. Preoperatively, endoanal so-
nography was performed to exclude any deep invasion (>T1)
in all patients. In case of signs suggesting an invasive carci-
noma or when a lesion larger than 30 mmwas found on either
endoanal sonography or during rectoscopy, patients were
staged with pelvic magnetic resonance imaging (MRI).
Follow-up for all patients consisted of a 3-monthly physical
examination and a flexible sigmoidoscopy, supplemented by
polyp screening as described by national guidelines. In the

case of T1 invasive carcinomas, the follow-up also included
an annual pelvic MRI.

Patient characteristics were entered into a prospective da-
tabase for quality control purposes. A written informed con-
sent was obtained from all individual participants included in
the study. The study was approved by the Institutional Ethics
Committee.

The present report was prepared in concordance with
STROBE guidelines (http://www.equator-network.org/
reporting-guidelines/strobe/).

Surgical procedure

TAMISwas performed or supervised by one certified colorec-
tal surgeon (D.Z.), trained in transanal endoscopic microsur-
gery as well as laparoscopic surgery. Methods were described
in detail in our earlier report [19].

Data collection

The following data was prospectively collected: patient demo-
graphics, details on preoperative diagnostic examinations, sur-
gical details, histopathological results, postoperative compli-
cations (defined as postoperative hemorrhage requiring read-
mission, re-intervention, or transfusion, abscesses and/or fis-
tulae, urinary tract infections, mortality), hospital stay,
readmissions, pre- and postoperative FISI scores, and
follow-up data (local recurrences and long-term morbidity).
The Clavien-Dindo classification for surgical complications
was used. For the purpose of this study, intermediate-term
follow-up was defined as a minimum length of 2 years of
follow-up.

The first FISI detailed questionnaire was completed by the
patient together with the treating physician during the preop-
erative consultation. The FISI included four types of leakage:
gas, mucus, liquid, and solid stool. Incidence was defined as
one to three times per month, once per week, twice per week,
once per day, and twice per day [21]. The FISI scores ranged
from 0 (total continence) to 61 (complete incontinence on a
daily basis). Postoperatively, fecal continence was assessed at
every outpatient consultation and entered the database.
Patients who were discharged from surgical follow-up were
asked to complete a paper questionnaire, which was send to
their home address. The preoperative FISI scores were com-
pared to the postoperative scores. In this study, abnormal con-
tinence was defined as any FISI score higher than zero.

Statistical analysis

Our primary endpoint was the possible change in fecal conti-
nence at the intermediate-term follow-up after TAMIS.
Secondary endpoints were to assess perioperative and
intermediate-term morbidity. All data were collected on a
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Microsoft Excel spreadsheet (Microsoft Corporation,
Redmond, Washington, USA).

Descriptive statistics were used in describing the study
population (demographic and clinical characteristics).
Statistical significance was defined as p < 0.05. The changes
in FISI score were evaluated by using the non-parametric
Wilcoxon signed-rank test. To determine which factors were
associated with an improvement or a decline in the pre- and
postoperative FISI scores, a multivariate linear regression
analysis was performed. The statistical analysis was per-
formed using SPSS 17.0 (SPSS, Inc., Chicago, IL, USA) for
Windows.

Results

Between October 2011 and March 2014, 49 patients
underwent a TAMIS procedure for neoplasms or benign
polyps throughout the rectum. Of these, five patients were
excluded from the study (Fig. 1). Of the remaining 44 patients,
42 (m = 21 (50%):f = 21 (50%)) completed all the FISI follow-
up moments (i.e., response rate 95%) and were included in the
present analysis (Fig. 1). Patient characteristics are depicted in
Table 1. The median age was 68.5 years [range 34–94]. The
median distance of the lesions from the dentate line was
7.5 cm [range 0–19].

Themedian operation durationwas 63min [range 17–211].
The rectal defect was closed in 34 cases (80.9%). Closure was
deemed unnecessary due to distal localization of the defect in
the remaining eight cases.

The median follow-up was 36 months [range 24-
48 months]. During this period, one patient (2.3%) had recur-
rent local disease, as she developed an in situ carcinoma
9 months after a microscopic complete (R0) excision with
TAMIS for a T1 carcinoma. A successful re-excision was
performed with TAMIS and the patient remained recurrence
free 47 months later.

Histopathology

Amedian surface area of 19.2 cm2 [range 6–56] was resected.
The histopathological results of the resected specimens
showed adenoma in 26 cases (61.9%), in situ carcinoma in
five patients (11.9%), and invasive carcinoma in 11 patients
(26.2%). One of the invasive carcinomas was staged as a T2
rectal carcinoma necessitating additional surgery; however,
this patient declined any additional surgical or adjuvant che-
mo-radiation. The remaining invasive carcinomas that were
found were staged as T1. None of the patients were treated
with neoadjuvant therapy. There were no fragmented exci-
sions. Four specimens (9.5%) showed microscopically posi-
tive margins; however, all showed adenomas in the resection
margin. All patients received a close follow-up attention with
frequent sigmoidoscopies and biopsies; no additional surgery
was performed.

Postoperative course

Patients were discharged after a median hospital stay of 1 day
[range 1–24]. Postoperative complications occurred in four
patients (9.5%). Three patients were readmitted for postoper-
ative hemorrhage and were successfully treated with conser-
vative measures; no reoperations or blood transfusions were
necessary (Clavien-Dindo grade I). One patient developed a
pelvic abscess, subsequent sepsis, and a perianal fistula. This
patient received antibiotics and the abscess was drained surgi-
cally and the fistula healed spontaneously. The patient was
discharged after a total hospital stay of 24 days (Clavien-
Dindo grade III).

Fecal continence

The observed differences in the mean FISI scores during
short-term follow-up were 8.3 points pre-TAMIS [range 0–
35] vs 5.4 points 1 year post-TAMIS [range 0–20]; this differ-
ence was not statistically different (p = 0.501). After
intermediate-term follow-up, a decrease in FISI score was
observed from 5.4 points [range 0–20] at 1 year post-
TAMIS to 10.1 points [range 0–31] 3 years after TAMIS.
This difference was statistically significant (p = 0.01). These
results are summarized in Fig. 2. Of the 27 patients
(m:f = 13:14) with normal continence pre-TAMIS
(FISI = 0), 17 patients (63.0%) suffered deterioration of their

Patients with Rectal Neoplasms 
n=49 

Excluded n=5 
Conversion to Other Technique n=1 

Ostomy n=1 
T2 Rectal Cancer n=3 

Patients followed up at 12 
months n=44 

Patients followed up at 36 
months n=42 

Mortality during follow-up n=2

Fig. 1 Study design. Months are in median. Intermediate-term follow-up
is 36 months, (range 24–48)
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fecal continence over a period of 3 years (mean FISI score
14.2). Of these patients, 11 patients suffered only minor in-
continence (incontinence to flatus or soiling). However, six
patients encountered more severe incontinence to liquid stool.
Fortunately, none of these patients suffered incontinence for
solids, and in the patients encountering incontinence to liq-
uids, actual loss was very infrequent (once monthly or less
frequent). A total of 14 patients reached a normal FISI score
postoperatively. The results are summarized in Fig. 3a.

Before the operation, 15 patients (m:f = 9:6) (35.7%) had
an abnormal continence (any FISI score higher than 0) (mean
FISI score 21.4, range 4–40). After 3 years of follow-up, a
total of 28 patients (66.6%) had impaired continence (mean
FISI score 15.2, range 3–31). Of these 15 patients, 8 patients
complained of minor incontinence before the operation,
whereas 7 patients complained of more severe incontinence.
After the operation, four patients regained normal function.
Four patients did not encounter a significant improvement in
their continence status. Two patients encountered a further
decrease of their continence. These results are summarized
in Fig. 3b.

Of the total amount of patients with fecal incontinence after
TAMIS, no significant age difference could be observed when
compared to those patients with an improved or an unchanged
FISI score (64.8 vs 63.5 years; p = 0.607). There was no
significant difference in the tumor distance from the anal verge
(5.5 vs 6.1 cm; p = 0.567). No difference in tumor size could
be observed between the two groups (21.1 vs 28.2 cm2;
p = 0.206). A univariate linear regression analysis resulted in
no significant association of independent variables with either
an improvement or a decline of pre- and postoperative FISI

Fig. 2 Overall pre- and postop-
erative FISI scores. Values are
mean (± SEM). Higher FISI
scores indicate a worse anorectal
functioning. FISI scores range
from 0 (total continence) to 61
(complete incontinence to a solid
stool on a daily basis). TAMIS
transanal minimally invasive sur-
gery, FISI fecal incontinence se-
verity index

Table 1 Patient characteristics

Characteristics Data (n = 42)

Male, n (%) 21 (50)

Median age, years (range) 68.5 (34–94)

Median distance from the dental line, cm (range) 7.5 (0–19)

Median operation time, min (range) 63.5 (17–211)

Portion of rectal circumference covered in
percentage, median (range)

31 (10–50)

Defect closed, n (%) 33 (78.6)

Median hospital stay, days (range) 1 (1–24)

Perioperative complications, n (%) 0 (0)

Rectal perforation, n –

Postoperative complications, n (%) 4 (9.5)

Hemorrhage, n 3

Abscess, n 1

Long-term morbidity, n (%) 2 (4.7)

Local recurrence, n 1

Rectal stricture, n 1

Readmissions, n (%) 4 (9.5)

Histhopathologic results

Adenoma, n (%) 26 (61.9)

In situ carcinoma, n (%) 5 (11.9)

T1, n 11 (26.2)

Median size of resection, cm2 (range) 19.24 (6–56)

Positive margins, n 4

Margin positive for adenoma, n 4

Margins positive for carcinoma, n 0

Continuous variables are described as mean ± standard deviation (range);
categorical variables are described as n (%)

1680 Int J Colorectal Dis (2017) 32:1677–1685



scores at the medium-term follow-up. A multivariate regres-
sion analysis was performed to predict fecal incontinence
from gender, age, tumor size, and distance from the anal
verge. These variables did not predict the FISI score: F (4,
35) = 95.7, p = 0.740, R2 = 0.053. All four variables did not
add statistically significant to the prediction.

Discussion

In the current study, we analyzed the influence of TAMIS on
fecal continence in 42 patients undergoing TAMIS. While
there are two previous studies that reported on this subject
[19, 20], our study is the first study focusing on the impact
of TAMIS on fecal continence after a longer follow-up period.

In a previous study conducted by our group, continence
improved in 88% of the patients, 11 months after TAMIS.
These findings were confirmed by Verseveld; in their study,
the FISI scores improved in 79% of the patients, 6 months
after TAMIS. Both studies reported a deterioration of the
anorectal function in 5 and 21% of the patients, respectively.
No significant predictors of this deteriorated anorectal func-
tion were determined. It was hypothesized that this difference
in observed anorectal function could be associated with the
relatively short period of follow-up. Contrary to the hypothe-
sis of the present study, we found that statistically significantly
more patients had some degree of fecal incontinence 3 years
after TAMIS when compared to the total number of patients
with impaired continence 1 year after TAMIS.

Since the introduction of TEMS [22], local excision
gained a wide acceptance while regarded being safe, ef-
fective, and associated with less postoperative morbidity
in terms of defecation disorders and anterior resection
syndromes when compared to anterior resection with total
mesorectal excisions [10, 12, 23, 24]. In 2009, transanal
minimally invasive surgery (TAMIS) was developed [13].
Several research groups have already proven that TAMIS
is safe and feasible, leading to a rapid worldwide adoption
by colorectal surgeons.

During the implementation of TAMIS in our hospital, dif-
ferent transanal platforms were used. In the search for an op-
timal system, different systems were tried, that had a ring of
comparable rigidity incorporated. The ease of use and the
quality of pneumorectum using all system was good.

Since TAMIS is considered to be the successor, or a suit-
able alternative to TEMS, a comparison of functional results
between these modalities is relevant. Outcome data in this area
is limited; most of the data is relatively short term (6–
12 months) [10, 23, 25]. Therefore, reliable conclusions can-
not be drawn from these direct comparisons. However, results
on follow-up data after TEMS, reported by several other re-
search groups, seem to be comparable with those reported

after TAMIS [26]. Studies that conclude this are summarized
in Table 2.

A relatively new technique that is gaining more acceptance
in the treatment of early rectal neoplasms, particularly in Asian
countries where this technique was born, is the ESD (endoscop-
ic submucosal dissection). On theoretical grounds, it may be
beneficial to use this novel technique in the future for patients
suspected of benign disease with low index of suspicion and
who abandoned the TAMIS technique. However, this tech-
nique proves difficult to master with a long and laborious learn-
ing curve. In European countries, there is currently limited
experience and comparative data is lacking making this tech-
nique no suitable alternative for TAMIS yet [27].

It has been postulated that anorectal continence is main-
tained by the combination of multiple physiological mecha-
nisms and is therefore seldom disrupted by one single factor.
The internal anal sphincter is responsible for most of the anal
resting pressure and chiefly responsible for the fecal conti-
nence. This function is supported by the anal mucosal folds
and the hemorrhoidal cushions [28, 29]. Damage to the inter-
nal sphincter may therefore lead to significant fecal inconti-
nence. The external anal sphincter reinforces the aforemen-
tioned structures during voluntary squeeze [30, 31]. Damage
or weakening of the external sphincter can cause urge-related
incontinence or fecal incontinence for liquid stool. Damage to
the hemorrhoidal plexus can resolve in a poor anal Bseal^ and
thus incontinence for flatus and liquids [31].

The logical primary factor developing fecal incontinence
after TAMIS must therefore be the surgically induced trauma.
Upon speculating on the factors influencing the anorectal
function in the intermediate- or long-term follow-up after
TAMIS, one of the post-surgery hypotheses states that some
part of the fecal incontinence is related to a disturbed rectoanal
inhibitory reflex, leading to disturbed rectoanal coordination.
Authors describing this hypothesis believe the main risk factor
for developing this disturbed sphincter reflex is the extent of
the resection (> 50% of the rectal wall circumference).
Furthermore, some authors believe the depth (full thickness)
of the resection in combination with the location of the tumor
(internal anal sphincter defects) influences rectal wall compli-
ance and maximal tolerable rectal volume [9]. These results
however are based upon low number of patients after TEMS,
and short-term follow-up therefore solid conclusions cannot
be drawn. However, causality between the extent and the
depth of the resection and the compliance of the rectal wall
sounds plausible. Furthermore, it is likely that stretch to one or
both sphincters can have a detrimental effect as well. A similar
mechanism has been described in hemorrhoidal and fistula
surgery [32, 33]. Based on this theory, it could be advocated
that TAMIS may have a less detrimental influence on fecal
continence, since a flexible port is used in lieu of a rigid
operating rectoscope as in TEMS. Unfortunately, the present
data do not support this postulate.
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If these hypotheses are true and there is a relation to
permanent damage of the anorectal apparatus, fecal incon-
tinence should be more likely to occur in tumors located
close to the anal verge and should be less severe for tumors
resected higher in the anal canal. Unfortunately, the present
study could not demonstrate any association between loca-
tion of the tumor and FISI scores. Moreover, it is difficult
to explain why patients with decreased continence before
TAMIS would encounter an improvement of their conti-
nence after local excision. Even though no clinical evi-
dence is available, we postulate that the presence of a large
polyp or tumor may induce a continuous anal sphincter

inhibitory reflex that may result in a decreased continence
preoperative. This would explain why continence can be
improved after local excision.

Some authors have previously stated that transanal opera-
tions lasting over 2 h account for a significant worsening of
occurrence of fecal incontinence [8]. In the present series, only
three procedures lasted over 2 h. Two of these patients had
normal preoperative FISI scores; only one patient experienced
a worsening after 3 years of follow-up. One of these patients
had impaired fecal incontinence pre-TAMIS. Despite an oper-
ation time of 139 min, the FISI score was normalized after the
TAMIS treatment.

Improved after TAMIS 

Same after TAMIS 

Worse after TAMIS 

Abnormal FISI 
N= 15 

Normal FISI 
N=27  

N=12 

N=0 

N=3 

N=10 

N=17 

a

b

Fig. 3 a. Functional outcomes
3 years after transanal minimally
invasive surgery (TAMIS). b.
Detailed overview, depicting
number of patients (in
parentheses) with impaired and
normal continence pre-TAMIS
(left side) and post-TAMIS (right
side). Change in degree of conti-
nence after TAMIS is shown in
the arrows for each individual
patient. Incontinence for flatus,
liquids, or soiling was encoun-
tered once monthly or less fre-
quent. No incontinence for solids
was reported

Table 2 Summary of studies
analyzing functional outcomes
after TAMIS and TEMS

Study Modality Year of publication Follow-up (months) Postoperative impaired
continence, patients (%)

Hermans et al. TEMS 2001 6 7 (21)

Kennedy et al. TEMS 2002 1.5 0 (0)

Dafnis et al. TEMS 2004 24 18 (37)

Doornebosch et al. TEMS 2008 6 7 (4)

Allaix et al. TEMS 2011 60 0 (5)

Planting et al. TEMS 2013 12 0 (0)

Schiphorst et al. TAMIS 2014 11 2 (5)

Verseveld et al. TAMIS 2015 6 5 (21)

Hompes et al. TEMS 2015 12 0 (0)

Restivo et al. TEMS 2016 40 32 (36)

Present study TAMIS 2016 36 28 (67)
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There is an ongoing debate on the possibility of an age-
related anal sphincter pressure change [34, 35]. Some studies
report a decrease of 30–40% in both man and woman over
70 years of age, when compared to patients younger than
30 years of age. Other studies that examined anal pressures
have reported only insignificant decrease with age [36]. In the
present study, however, analyses for age differences between
continent and incontinent patients showed no statistical signif-
icant difference.

Moreover, some studies show thickening of the internal
anal sphincter due to fibrosis during aging [37, 38].
Fibrotic muscle fibers generate less resting pressure lead-
ing to a lower volume and pressure threshold for the desire
to defecate. Maybe the development of scar and fibrotic
tissues after TAMIS plays a role in the development of
anorectal dysfunction on the medium-term follow-up.
This may be the reason why studies focusing on the
short-term follow-up after TAMIS find less patients with
impaired incontinence when compared to the present study.

Interestingly, the present study does not show a statis-
tically significant difference in the mean FISI score in the
total study population, 3 years following TAMIS.
However, the total number of patients with an impaired
anorectal function did increase from 15 patients (35.7%)
pre-TAMIS to 28 patients (66.6%), 3 years after TAMIS.
At first glance, the lack of change in overall FISI scores
can be deceiving. This can be explained by the larger part
of patients in whom continence improved. In the ques-
tionnaires, only minor incontinence was noted by the
study subjects, even though we believe the incidence of
impaired continence cannot be ignored. Since this impair-
ment is not nearly as severe as the impairment reported
after low anterior resection [39] [40] and reported func-
tional results after TAMIS are superior to the functional
results reported after total mesorectal excision [41, 42],
we believe these current study results are sufficient reason
for TAMIS to be the procedure of choice for patients with
rectal adenomas and selected carcinomas.

A shortcoming of the present study is the lack of quality-of-
life measurements, in addition to assessment of anorectal
functioning. The addition of quality-of-life measurements
would possibly depict patient perspectives in a better way
and may attribute to clinical significance. The authors are well
aware of significant impact of fecal incontinence on quality of
life and admit to this limitation of the present study. However,
the FISI questionnaire used in our study is an easy-to-use
validated instrument, using patient input to weigh type and
severity of fecal incontinence. Furthermore, it has been shown
to have an excellent correlation with quality-of-life measures
(lifestyle, restriction, depression, and embarrassment) [43]. In
past years, this questionnaire has proven to be a highly sensi-
tive measuring tool that enables assessment of functional re-
covery (or deterioration) over time [43]. Investigations

concerning the effect of TAMIS on quality of life after
TAMIS are currently being performed by our group.

In our opinion, even when considering the limitations of
our study and the ongoing ambiguity on the cause of fecal
incontinence, it is clear that the incidence of persistent minor
impairment of continence should not be overlooked.
Furthermore, there does not seem to be a difference between
the results reported after TAMIS or those reported after
TEMS. Patients should be informed that a risk of permanent
(minor) anorectal function impairment exists. In this regard,
we believe that future studies on TAMIS should focus more on
the functional outcomes and less on the safety and feasibility
of this technique.

Conclusion

This study found that the risk of developing minor functional
impairment is considerable. No less than two thirds of all
patients with preoperative normal continence will encounter
impairment of their fecal continence. Even though these dis-
turbances can be consideredminor, especially when compared
to far more invasive procedures such as low anterior resection,
they deserve to be discussed in detail. However, functional
results after TAMIS seem to be comparable to the results after
TEMS in the intermediate-term follow-up. Furthermore, the
present study confirms that transanal minimally invasive sur-
gery for rectal adenomas and early rectal cancer is safe and is
associated with a low morbidity in the intermediate term. In
our opinion, future studies following TAMIS should focus on
the functional outcome and the quality of life in the long term
and not so much on the feasibility and the safety issues.
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