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�Key Points

•	 Current practice in rigid TES (TEM and TEO) is built on 
over 30 years of experience performing submucosal and 
full-thickness endoscopic resection of rectal lesions 
through rigid platforms, where improved visualization 
and exposure of rectal lesions have resulted in superior 
local control relative to conventional transanal excision.

•	 Extensive published data on the long-term oncologic 
results of local excision for rectal adenocarcinoma includ-
ing TES has demonstrated that TES with curative intent 
should only be offered to carefully selected T1 rectal 
adenocarcinoma with no adverse histopathological fea-
tures and local recurrence rates equivalent to that of TME, 
but with substantially lower morbidity.

•	 TAMIS, which incorporates standard laparoscopic 
instruments inserted through disposable single ports, has 
enabled wider adoption of TES and reduced setup and 
operative time, but has probably not shortened the learn-
ing curve for overcoming difficulties of operating within 
the confined transanal working place, particularly with 
suturing full-thickness rectal defects associated with 
peritoneal entry.

•	 Given the technical and operational challenges of open, 
laparoscopic, and robotic TME, taTME which combines 
abdominal and transanal bottoms-up dissection of the rec-
tum and mesorectum has facilitated completion of these 
complex procedures, particularly for low rectal tumors in 
obese males.

•	 The cumulative published experience with taTME based 
on the largest published series with cohort size ranging 
from 16 to 140 patients has demonstrated an 89% rate of 
TME completion with 0–13% incidence of positive cir-
cumferential resection margin (CRM). Current ongoing 
trials are exploring the possibility that taTME might rep-
resent a new standard in the surgical management of mid 
and low rectal cancer.

�The Evolution of Transanal Endoscopic 
Surgery and Transanal Total Mesorectal 
Excision

�TEM and TEO

Contemporary management of rectal lesions has been trans-
formed by innovation and technology over the past few 
decades. Until recently, abdominoperineal resection (APR) 
and low anterior resection (LAR) were considered the stan-
dard definitive procedures for benign rectal lesions too large 
for conventional polypectomy and too proximal for transanal 
excision (TAE). These radical oncologic resections result in 
significant and costly morbidity, non-negligible mortality, 
significant functional disorders including the low anterior 
rectal syndrome, and the psychologic repercussions of tem-
porary or permanent ostomies. Even when foregoing anasto-
motic complications and defecatory disturbances, APR still 
results in a substantial incidence of sexual and urinary dys-
function, as well as abdominal and perineal wound-related 
complications [1, 2].

Transanal endoscopic microsurgery (TEM, Richard Wolf 
Company, Tubingen, Germany) was pioneered by Buess in 
1983 to perform endoscopic local resection of proximal rec-
tal tumors inaccessible to endoluminal or transanal modali-
ties [3]. TEM and transanal endoscopic operations (TEO, 
Karl Storz GmbH, Tuttlingen, Germany, Fig. 22.1a, b) are 
the two rigid metal TES platforms currently commercially 
available. Both consist in a 4-cm diameter meter beveled 
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proctoscope sealed by a faceplate that provides multiport 
access and an airtight seal. The rectoscopes come in a variety 
of lengths (12, 13.7, and 20 cm for TEM and 7.5, 15, and 
20 cm for TEO) to accommodate the location of the pathol-
ogy with the 20  cm proctoscope providing access to the 
upper rectum and even the rectosigmoid. TEM and TEO sets 
include specialized instruments with angled tips, which are 
designed to improve ergonomics, minimize instrument colli-
sion, negotiate difficult angles, and allow for full-thickness 
dissection and suture closure of rectal defects. The rigid 
proctoscopes are equipped with a telescope (TEO) and ste-
reoscope (TEM) that are affixed to the platform and provide 
HD and 3D (TEM) optics. The proctoscopes are in turn 
mounted onto the operating table by an articulating arm, pro-
viding stability of the operative field, and easily piloted by a 
single operator. TEM and TEO telescopes are compatible 
with standard laparoscopic cameras which offer the benefits 
of laparoscopy including HD and even 3D visualization 
(TEM). The TEM tower is also equipped with an automatic 
pressure-controlled CO2 insufflation system that evacuates 
the smoke generated during dissections while maintaining a 
stable pneumorectum during transanal dissection.

Relative to radical rectal resections, TEM and TEO are 
associated with shorter OR time, shorter length of hospital 
stay and faster recovery, negligible morbidity, and negligi-
ble mortality. The cumulative incidence of bleeding, urinary 
retention, wound dehiscence, and infection ranges from 3 to 
23% in the largest TEM series [4–8], with a 4.3–13.3% [6, 
9] incidence of peritoneal entry. In a recent meta-analysis by 
Clancy, six studies encompassing 927 local excisions were 
compared for oncologic outcomes and postoperative com-

plications [10]. There was no difference between postopera-
tive complication rates (OR, 1.018; 95% CI, 0.658–1.575; p 
= 0.937). TEM had a higher rate of negative microscopic 
margins in comparison with transanal excision (OR, 5.281; 
95% CI, 3.201–8.712; p < 0.001). TEM had a reduced rate 
of specimen fragmentation (OR, 0.096; 95% CI, 0.044–
0.209; p < 0.001) and lesion recurrence (OR, 0.248; 95% 
CI, 0.154–0.401; p < 0.001) compared with transanal exci-
sion [10]. Despite significant heterogeneity in surgeon expe-
rience, pathology, and follow-up, the data clearly 
demonstrated that improvement in visualization and techni-
cal precision facilitated by the stable endoscopic TEM and 
TEO platforms resulted in superior oncologic outcomes 
when compared to TAE.

�TAMIS

Until recently, the utilization of TES has remained largely 
confined to high-volume and specialized centers. For several 
decades, widespread adoption of TEM and TEO was hin-
dered by prohibitively high costs of the rigid platforms, scar-
city of training, and steep learning curve associated with 
mastering of techniques. In 2009, during the height of enthu-
siasm for single-incision laparoscopy, an alternate transanal 
endoscopic setup using single-incision laparoscopic dispos-
able ports was described named transanal minimally invasive 
surgery (TAMIS) [11, 12]. TAMIS has rapidly broadened 
adoption and application of TES for a variety of indications 
without compromising the benefits of TEM or TEO. Because 
TAMIS ports are not anchored to the operating table, it 

Fig. 22.1  Patient positioning for TES and operative setup. Patients are 
most commonly placed in high lithotomy position (a). The TEO platform 
is inserted and secured to the operating table using an articulating arm. 

TEO procedures are performed by a single operator (b). Alternatively, a 
TAMIS platform is inserted which requires an operator and dedicated 
camera assistant (c)
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requires the operating surgeon to work side by side with an 
assistant who holds the bariatric length laparoscope that is 
recommended for use during these cases. TAMIS can be per-
formed using standard laparoscopic equipment through a 
variety of single-incision platforms at much lower per-case 
costs relative to the cost of capital investment in rigid plat-
forms and specialized TEM/TEO equipment [7]. Several 
commercially available devices have been described for 
TAMIS, but in the USA, the commercially available devices 
include the SILS Port (Medtronic, Mansfield, MA, USA) 
and the GelPOINT Path Transanal Access Platform (Applied 
Medical, Rancho Santa Margarita, CA, USA, Fig. 22.1c). 
The Triport (Olympus, Center Valley, PA) and the SSL 
(single-site laparoscopic access system, Ethicon Endo-
Surgery, Cincinnati, OH, USA) have been reported in small 
series with comparable results mostly outside the USA [13, 
14]. Flexible laparoscopes such as the Endoeye Flex 
(Olympus) and standard colonoscopes have been used 
through TAMIS platforms in order to reach higher up in the 
rectum and overcome the instrument collision. Interestingly, 
the use of automated suturing devices and self-retained 
barbed sutures, as well as specialized high flow insufflation 
and smoke evacuation systems to maintain a stable pneumor-
ectum and a clear surgical field, has increased the per-case 
costs of TAMIS. High-flow CO2 insufflation units such as the 
UHI-4 (intra-abdominal Insufflation Unit, Olympus) and the 
Airseal Insufflation System (SurgiQuestInc, Milford, CT, 
USA) have been used in conjunction with TES platforms. 
The Airseal in particular provides a continuous flow circuit 
that evacuates CO2 and smoke and quickly recirculates fil-
tered and high-pressure CO2, thereby maintaining a stable 
pneumorectum at all times. The Airseal insufflation system 
is reminiscent of the TEM automatic pressure-controlled 
CO2 insufflation system, but it requires the use of disposable 
specialized cannulas inserted through the transanal platform. 
Finally, the use of TAMIS has also been described in con-
junction with robotic platforms, harnessing the advantage of 
magnified 3D optics and greater dexterity of the robotic 
EndoWrist movements [15].

While the use of conventional laparoscopic equipment 
with TAMIS can be versatile and cost-saving, it poses sig-
nificant limitations as well. The maneuverability of straight 
instruments through a small transanal workspace remains 
limited, and overcoming instrument collision makes for a 
steep learning curve in TAMIS [16]. In addition, the shorter 
TAMIS platforms provide limited access to the proximal rec-
tum, and rectal lesions located behind haustral valves in 
upper rectum may be more difficult to reach, resect, and rec-
tal defects more difficult to close using TAMIS platforms 
relative to the longer TEM or TEO platform [17]. The longer 
rigid platforms facilitate successful transanal closure of these 
defects by maintaining patency of the rectal lumen, particu-
larly in the event of leakage of CO2 following peritoneal 

entry. This is reflected in the relatively low conversion rates 
to laparoscopy or laparotomy in large TEM and TEO series 
which range from 0 to 41.6%, but average 10% [4, 5]. On the 
other hand, peritoneal entry during TAMIS appears to result 
in high rates of conversion to laparoscopic closure of rectal 
defects, ranging from 0 to 86%, which likely reflects the dif-
ficulties stenting the rectum adequately enough to permit 
closure of the rectal defects [18–20].

�Transanal TME

Recent improvements in the treatment of rectal cancer can be 
attributed to the standardization of TME technique and the 
selective use of chemotherapy and radiation therapy [21]. 
Local recurrence rates have decreased from as high as 45% 
using traditional techniques to <10% after TME alone, and 
<6% after TME if performed with negative circumferential 
radial (CRM) and distal margins, in conjunction with radia-
tion therapy [22, 23]. The introduction of minimally invasive 
techniques including laparoscopy and robotics has not 
altered the morbidity or negative impact of open TME on 
quality of life following sphincter-sparing and non-sphincter 
sparing TME. Among the largest randomized controlled tri-
als comparing open versus laparoscopic TME such as the 
COLOR II, ACOSOG, and COREAN trials, wound infec-
tion rates have ranged from 5 to 6.5% and anastomotic leaks 
from 1.2 to 10%, without statistically significant differences 
between the groups [24–26]. Oncologic equivalence or non-
inferiority of laparoscopic TME was demonstrated across all 
the above trials except for the ACOSOG Z6051and AlaCart 
trials [24, 27]. The 30–40% incidence of sexual, urinary, and 
defecatory dysfunction are compounded by the addition of 
neoadjuvant radiation and have not been lowered with the 
use of laparoscopic or robotic surgery, despite improved 
visualization of pelvic nerves during pelvic dissection [25, 
26]. However laparoscopic TME is significantly more tech-
nically challenging and is associated with a steep learning 
curve. Laparoscopic TME is particularly challenging during 
dissection of the lowermost part of the mesorectum, espe-
cially in male patients with high body mass index (BMI) and 
narrow pelvis. While conversion rates have progressively 
decreased from 30% early on in the laparoscopic TME expe-
rience to 16% and 11% in the COLOR II and ACOSOG 
Z6051 trials, respectively [24, 25, 28], overall adoption of 
laparoscopic TME has remained at 30% or less.

The recent increase adoption of robotic surgery during 
TME reflects the superior 3D visualization and enhanced 
dexterity and ergonomics provided by the da Vinci™ system 
(Intuitive Surgical, Sunnyvale, CA, USA), which may help 
overcome some of the challenges of deep pelvic dissection 
and reduce the steep learning curve [29]. Despite the sugges-
tion that robotic surgery may reduce conversion rate during 
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TME across several large-case series and comparative stud-
ies, the recent ROLARR trial, a prospective, randomized-
controlled of robotic-assisted versus laparoscopic TME, has 
not shown any statistically significant difference in 
conversion rates or other perioperative outcomes between 
laparoscopic and robotic TME [30].

In light of the ongoing anatomic and technical challenges 
of achieving sphincter-preserving TME while achieving a 
complete mesorectal specimen and negative margins, the 
concept of transanal Natural Orifice Transluminal Endoscopic 
Surgery (NOTES) colorectal surgery rapidly evolved from 
the experimental setting to clinical application [31, 32]. By 
accessing the rectum and mesorectum from a primarily 
transanal endoscopic approach, taTME aims to overcome 
these limitations and facilitate completion of these complex 
procedures. Since the report of the first case of hybrid 
laparoscopic-assisted transanal TME in a female patient with 
a T2 N1 mid-rectal cancer in 2009 using a TEO platform, 
several small pilot studies subsequently demonstrated the 
feasibility and safety of this approach [33–35]. These pilot 
studies were quickly followed by medium-sized series of 
taTME with the largest cohort size ranging from 16 to 140 
patients with taTME performed for benign and malignant 
indications, in combination with LAR or APR, using a vari-
ety of transanal platforms and types of transabdominal assis-
tance (open, multiport, single port and hand-assisted 
laparoscopy, and robotic). Cumulatively, the series have 
reported 98% rate of complete and near-complete TME 
specimens and a CRM-positive CRM ranging 0–13%, which 
is comparable to historical open and laparoscopic TME out-
comes with the benefit of exceedingly low conversion rates

Although the experience with taTME remains prelimi-
nary with no long-term oncologic or functional outcomes 
and no randomized trials, these preliminary results strongly 
support taTME as an attractive alternative and potential new 
standard in the surgical treatment of resectable low and mid-
rectal cancer.

�TES: Indications, Contraindications, and Patient 
Selection

TEM was initially intended for the management of large 
adenomas deemed unresectable by standard polypectomy or 
conventional transanal excision (TAE). Since its inception, 
TES has become an attractive alternative to standard LAR 
and APR with data supporting its safety profile, significantly 
lower postoperative pain, and reduced recovery time [36, 
37]. Most importantly, TES provides a much more suitable 
choice for benign lesions that would otherwise be overtreated 
with LAR or APR. Indications for local excision using TES 
have expanded to include large adenomas, incompletely 
resected adenomas with high-grade dysplasia, small low-risk 

carcinoids, other benign rectal pathologies, as well as care-
fully selected T1 rectal tumors and more advanced rectal 
tumors in the palliative setting.

�Rectal Adenoma

�TES Versus TAE and EMR
In the largest TEM and TEO retrospective series published to 
date with cohort size ranging from 91 to 353 patients, resec-
tion of ≤3 cm rectal adenomas using either submucosal dis-
section or full-thickness excision resulted in excellent 
long-term local control with local recurrence rates (LR) 
ranging 4–10%, mortality under 1%, and morbidity ranging 
3–8% [37–40]. With respect to local control, as with TAE, 
several large TEM series have shown that the strongest pre-
dictor for LR following TEM was margin positivity [37, 38]. 
Several TEM and TAE comparative series have demonstrated 
superior local control with TEM, which is likely related to 
the benefits of rectal distention with CO2, magnified high 
definition laparoscopic visualization, and more precise dis-
section through transanal endoscopic platforms. Clancy et al. 
recently demonstrated in a meta-analysis of TAE and TEM/
TEO series (N = 927) that TEM was associated with higher 
rate of negative margins (OR, 5.281; 95% CI, 3.201–8.712; 
p < 0.001), lower rate of specimen fragmentation (OR, 0.096; 
95% CI, 0.044–0.209; p < 0.001), and lower recurrence rate 
(OR, 0.248; 95% CI, 0.154–0.401; p < 0.001) compared to 
TAE for benign and malignant rectal pathologies comparing 
TEM and TAE [10].

TES is also an important adjunct in centers that do not 
routinely perform endoscopic mucosal resection (EMR) or 
endoscopic submucosal dissection (ESD). Relative to con-
ventional polypectomy and EMR, TES is associated with a 
lower early adenoma recurrence rate [41]. In addition, TES 
facilitates en bloc resection of complex adenomas including 
flat, large, prolapsing adenomatous lesions, or particularly in 
the setting of extensive mucosal scarring. In a retrospective 
review of 292 patients undergoing excision of adenomas 
larger than 2 cm via either TEM or EMR, a higher incidence 
of incomplete resection after a single EMR intervention 
resulted in a higher incidence of early recurrences relative to 
the TEM group (31.0 versus 10.2%, p <0.001) [42]. Of note, 
when additional endoscopic EMR procedures were per-
formed within 6 months from the original procedure, the 
long-term efficacy of EMR was equivalent to that of TEM.

�Complex Adenomas
Traditionally, adenoma size greater than 3 cm, referred to as 
giant adenomas, has been considered a relative contraindica-
tion for TES due to the higher incidence of positive margins 
and LR. Other relative contraindications to TES include cir-
cumferential and near-completely circumferential adenomas, 
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where, in addition to the increased risk of R1 resection, there 
is an increased risk of an underlying malignancy, and full-
thickness closure of near-circumferential rectal wall defects 
can be exceedingly difficult, with a high risk for conversion, 
particularly early during the operator’s learning curve. 
Several groups with extensive TEM experience and expertise 
have reported their results with TEM performed for rectal 
tumors larger than 5 cm. In a retrospective review of 233 rec-
tal adenomas with median diameter of 5  cm (1–12  cm) 
resected full-thickness using TEM, Allaix et al. reported an 
11.1% positive margin rate and a 5.6% overall LR rate at a 
median follow-up of 110 months [38]. However, the rate of 
positive margins was 8.9% for lesions <5 cm versus 20.9% 
for lesions ≥ 5 cm (p = 0.047). Overall these findings support 
the use of TES to resect large rectal adenomas as an alterna-
tive minimally invasive strategy to avoid proctectomy; how-
ever, this is at the cost of an increased risk of an underlying 
invasive cancer, increased LR, and higher chance of conver-
sion due to the technical difficulty of closing large full-
thickness rectal wall defects associated with large rectal 
lesions [38, 43, 44].

To date, the published TAMIS experience with rectal ade-
nomas is still limited but growing quickly. Among a total of 
350 cases from 15 TAMIS series published between 2010 
and 2015, 163 consisted in adenomas (Table 22.1) [7, 11, 12, 
16, 17, 19, 20, 45–53]. The overall R1 resection rate for 
benign and malignant lesions ranged 0–17%, but was below 
10% among the largest TAMIS series. Morbidity was similar 
to historical TEM/TEO rates and ranged from 0 to 25%. 
Noticeable among TAMIS series is the fact that there is lim-
ited to no data on resection of larger rectal lesions (>3 cm) 
and limited data on resection of lesions in the upper third 
rectum [7, 11, 12, 16, 17, 19, 20, 45–53]. The scant TAMIS 
experience with full-thickness resection of larger and upper 
third rectal lesions may reflect the intrinsic limitations of 
shorter disposable transanal platforms to safely reach, 
expose, and permit dissection of lesions that lie behind rectal 
folds and maintain rectal distention in the face of critical loss 
of pneumorectum during peritoneal entry [54].

�T1 Rectal Cancer

The use of TES alone in the curative treatment of rectal can-
cer remains controversial. Although earlier TEM cohort stud-
ies demonstrated unacceptably high rates of LR for unselected 
T1 (range, 0–26%) relative to a ≤6% LR rate for T1 tumors 
treated with radical proctectomy [55], more contemporary 
series have demonstrated its curative potential for carefully 
selected T1 rectal cancers with low-risk histopathological 
features [56]. The risk of locoregional recurrence following 
local excision of T1 rectal cancer is directly correlated to the 
risk of associated lymph node metastasis, which is not 

addressed by any of the local excision techniques. While 
standard preoperative staging of rectal cancer with CEA, stat-
ing CT scans and pelvic MRI and/or endorectal ultrasound 
(ERUS) can exclude patients with T2 and more advanced rec-
tal tumors, the challenge resides in selecting T1 tumors asso-
ciated with the lowest risk of lymph node metastasis and that 
will likely be cured with R0 local resection alone.

Histopathologic factors associated with increased risk for 
local recurrence following local excision of T1 rectal tumors 
include depth of submucosal involvement, poor differentia-
tion grade, lymphovascular invasion (LVI), positive resec-
tion margins (R1 resection), large tumor size, and the 
presence of tumor budding [57–59]. One of the most impor-
tant independent predictor for local recurrence following 
local excision of T1 rectal cancer is the extent of submucosal 
invasion. In a longitudinal cohort study of 182 patients with 
adenocarcinoma, Kikuchi et al. determined that the level of 
tumor invasion into the submucosa is predictive of LR fol-
lowing TEM for T1 tumors. Submucosal invasion was fur-
ther classified as sm1, sm2, and sm3 representing invasion 
into the upper, middle, and deepest third, respectively, with 
deeper submucosal invasion correlating with increased risk 
of LVI and lymph node metastasis [60]. Kikuchi and 
Nascimbeni independently determined from large cohorts of 
T1 colorectal cancers undergoing radical resection that sm1, 
sm2, and sm3 depth of tumor invasion was associated with a 
0–3%, 8–10%, and 23–25% risk of lymph node metastasis, 
respectively [59, 60]. As a result, local excision alone for 
sm3 and high-risk sm2 lesions is associated with higher risk 
of lymph node metastasis and local recurrence.

Another adverse prognostic factor associated with local 
recurrence and metastases, as well as significantly worse 
overall and disease-free survival in colorectal cancer, is the 
presence of tumor budding [55, 61, 62]. Tumor budding 
refers to the presence of single malignant cells or a small 
clusters of tumor cells (less than 5 cells) at the invasive tumor 
margin [63]. Ueno et al. demonstrated that in T1 colorectal 
carcinoma, high tumor grade, LVI, and tumor budding are all 
independently associated with lymph node metastases. 
Patients without any of these three features showed low rates 
of lymph node metastases (1%, 1/138); in the presence of 
one risk factor, the rate of nodal metastases increased to 21% 
(12/58), and when two or three factors were present, the risk 
was 36% (20/55), suggesting that local excision with TEM 
with negative resection margins would be sufficient treat-
ment for early T1 colorectal carcinoma [64].

Based on the National Comprehensive Cancer Network 
(NCCN) guidelines, indications for transanal excision of rec-
tal cancer include T1 tumors less than 3 cm in size, with no 
radiographic evidence of lymphovascular or perineural inva-
sion. Unfavorable histopathologic features include &gt;3 cm 
in size, LVI, positive margin, or sm3 depth of tumor invasion 
(Table 22.2).
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As described earlier, while LR rates following local exci-
sion of unselected T1 rectal cancer were reported to range 
from 0 to 26%, these outcomes from older series reflected 
the heterogeneity of cohorts with respect to the type of local 
excision (TAE or TEM, submucosal dissection or full-
thickness), variations in preoperative tumor staging, com-
pleteness of resection (R0 or R1, en bloc or fragmented), 
treatment with neoadjuvant or adjuvant therapy, tumor size, 
and detailed histopathologic analysis to stratify outcomes 
based on risk for occult nodal disease [65, 66]. This is con-
trast to more contemporary TES for T1 rectal cancer series 
that have demonstrated that with careful preoperative staging 
and risk stratification based on detailed histopathologic 
review, local recurrence following TES rates range from 0 to 
10%, which is in line with oncologic outcomes from radical 
proctectomy [67, 68].

�T2 and More Advanced Rectal Cancer

It has been established in previous studies that local excision 
alone with TEM and TEO for T2 and more invasive rectal 
cancers with curative intent results in unacceptably high 
rates of LR [67]. Across early TEM series, the reported LR 
rates for T2 tumors not treated with neoadjuvant therapy 
ranged from 20 to as high as 36%, reflecting the associated 
high incidence of lymph node metastasis [69, 70]. In a sys-
tematic comparison of TEM versus radical resection with 
TME for T1 and T2 rectal tumors of performed by Mellgren 
et al., the 5-year LR rate for T2 tumors was 47% versus 6% 
after radical resection (p = 0.001). While there was no statis-
tical difference in the overall 5-year survival between local 
resection and radical surgery groups for T1 tumors (72% 
versus 80%, p = 0.5), there was a statistical difference for 
patients with T2 tumors (65% versus 81%, p = 0.03) [69].

Although the standard of care for locally invasive rectal 
cancer remains radical surgery with TME, there has been an 
increasing trend towards organ preservation based on evidence 

that clinically staged T2 and T3 rectal tumors downstaged 
with neoadjuvant chemoradiation therapy (CRT) may be 
cured with local excision or observation alone. Several small 
retrospective cohorts of patients with locally invasive rectal 
tumors treated primarily with CRT because they either 
declined radical surgery or were deemed poor surgical candi-
dates demonstrated acceptable long-term oncologic data. A 
small randomized trial comparing preoperative CRT fol-
lowed by TEM alone versus laparoscopic TME in patients 
with T2 rectal tumors found no difference in overall survival 
between the two groups (72% in CRT + TEM versus 80% in 
laparoscopic TME, p = 0.609). LR rates were also similar 
between the groups (12% with TEM versus 10% with TME, 
p = 0.686) [71]. With improvement in preoperative staging 
and more intensive chemoradiation regimens therapy, com-
plete pathologic response rates greater than 20% have been 
documented with sustained good local control using either 
local excision or observation alone. The recent prospective 
multicenter ACOSOG Z6041 phase II trial reported the 
3-year oncologic outcomes in 72 T2N0 tumors located in the 
distal 8 cm of the rectum, treated with capecitabine, oxalipla-
tin, and 54 Gy of radiation followed by local excision using 
TAE or TES [72]. The 3-year DFS for the intention-to-treat 
group was 88.2% and 86.9% for the per-protocol group. 
Overall, organ preservation could be achieved in 66% of 
patients, and the authors concluded that neoadjuvant therapy 
followed by local excision should be reserved for those with 
clinically staged T2N0 lesions that are not otherwise ame-
nable to TME [72].

Most recently, advocates of organ-preserving strategies 
have investigated the outcomes of nonoperative management 
for rectal tumors that have demonstrated complete clinical 
regression following neoadjuvant therapy. The Habr-Gama 
group has the largest clinical experience to date with the 
“watch-and-wait” approach for locally advanced rectal can-
cer. Their findings in a cohort of 70 patients with preopera-
tively staged T2–T4, N0–N2 tumors treated with intensive 
CRT regimens demonstrated a 68% rate of complete clinical 
response based on reevaluation with imaging, endoscopy, 
and digital rectal examination (DRE) 10–12 weeks later to 
confirm the absence of residual tumor or other mucosal 
irregularity [73]. These 47 patients were subsequently 
observed, and a sustained complete clinical response was 
observed in 51% of the entire cohort at 3 years follow-up. 
The remaining 49% with evidence of recurrent disease 
underwent immediate or salvage surgery with either TEM or 
radical surgery. Based on these data, although the possibility 
of definitive, nonsurgical treatment of rectal cancer with 
CRT alone remains limited to a subset of biologically respon-
sive tumors, advances in neoadjuvant chemoradiation ther-
apy may potentially spare 50% of patients with T2 rectal 
tumors from radical surgery. Several European series have 
corroborated the findings from the Habr-Gama group [74, 75] 

Table 22.2  NCCN guidelines for transanal excision

Criteria <30% Circumference of bowel

< 3 cm in size

Margin clear (>3 mm)

Mobile, non-fixed

Within 8 cm of anal verge

T1 only

Endoscopically removed polyp with cancer  
or indeterminate pathology

No lymphovascular invasion or PNIa

Well to moderately differentiated

No evidence of lymphadenopathy on pretreatment 
imaging

aPerineural invasion

C. Zhang and P. Sylla



225

and demonstrated that with more aggressive CRT regimens, 
the rates of complete clinical response can exceed the his-
torical 20–30% rate, although this may be at the cost of 
increase toxicity, possible overtreatment of early rectal 
tumors, and delayed local recurrence that may not be surgi-
cally salvageable.

�Other Indications

TES has also been demonstrated to be effective at treating a 
variety of other rectal tumors and benign conditions. Local 
resection using TES has been well established in the man-
agement of low-risk rectal carcinoid tumors, particularly 
when incompletely resected endoscopically. In the absence 
of histopathological risk factors for lymph node metastasis 
including size ≤10 mm and absence of LVI, and early stage 
confirmed by ERUS and CT scans, rectal carcinoids are ame-
nable to local excision [76]. TES may be better suited than 
EMR, ESD, and TAE for definitive treatment of rectal carci-
noids due to the ability to perform full-thickness rectal exci-
sion. Two large series on rectal carcinoids treated with TEM 
either as initial modality or for completion of incomplete 
endoscopic excision included 24 and 27 patients, respec-
tively, with lesion size ranging from 7.5 to 10.1  mm and 
located within 9 cm from the anal verge (AV). These studies 
demonstrated a 100% R0 resection rate with 100% OS and 
DFS at a 30–70.6 months follow-up [77, 78]. TES has also 
been described in small case series of carefully selected 
GIST tumors and benign retrorectal tumors including tail gut 
cysts and rectal duplication cysts tumors, as a minimally 
invasive alternative to transcoccygeal resection or radical 
proctectomy [79, 80]. There have also been a number of 
recent case reports and case series on the successful use of 
TES in the management of complex benign conditions such 
as recurrent rectourethral [81], rectovesical [82], and recto-
vaginal fistulas [83] that had failed traditional repair. In addi-
tion, other miscellaneous use of a transanal endoscopic 
approach has included strictureplasty and transanal repair of 
colorectal anastomotic complications including leaks and 
abscesses [39]. Finally, TES can be used for palliation of 
bleeding rectal tumors in patients who are medically unfit to 
undergo other palliative procedures including fecal diver-
sion, stenting, surgical debulking, cryosurgery, emboliza-
tion, and palliative radiation [84].

�Patient Selection for TES

Historically, a relative contraindication for TES included 
rectal lesions located higher than 8–10 cm from the AV, par-
ticularly if anterior, due to the high chance of full-thickness 

excision resulting in peritoneal entry. That is because peritoneal 
entry during full-thickness TEM excision was previously 
considered to be a complication requiring immediate conversion 
to laparotomy with low anterior resection or fecal diversion 
in order to mitigate the risk of leak and infection [85]. 
However, recent publications from experienced centers have 
demonstrated the feasibility and safety of transanal suture 
closure of upper rectal full-thickness defects without 
increased morbidity or adverse oncologic outcomes [86–88]. 
Based on this experience, it is generally recommended that 
only lesions within the reach of the 12–20 cm rigid procto-
scope, and otherwise amenable to local excision, should be 
considered for full-thickness TES resection.

At the other extreme end of the rectum, due to their design 
and location in the anal canal following deployment, TAMIS 
does not permit access to rectal polyps located within 4 cm 
of the AV [16]. For lesions partially or entirely located within 
the distal 4  cm of the anorectal canal, the TEM and TEO 
platforms can often be pulled back maximally to permit 
exposure without losing excessive pneumorectum. This is in 
contrast to TAMIS where resection must be combined with a 
standard TAE approach for the distal part of the dissection.

With respect to rectal tumor size, nearly obstructing, near-
circumferential, and circumferential tumors constitute a con-
traindication for TES. This is due to the anticipated difficulty 
in achieving R0 resection and safely closing giant rectal 
defects using a purely transanal approach, without resulting 
in rectal stenosis or incomplete closure [89].

With respect to patient safety, TES can be safely per-
formed in the large majority of patients, including high-risk 
surgical patients, provided they are acceptable candidates for 
general anesthesia. TES can also be safely performed in 
patients with morbid obesity (BMI ranging from 35 to 66) as 
reported in a recent case series, without an increase in 
adverse events [90, 91].

�taTME: Indications, Contraindications, 
and Patient Selection

Although firm consensus is building that sphincter-preserving 
LAR for low rectal tumors is the sweet spot for transanal 
TME, any type of proctectomy, including completion proc-
tectomy, total proctocolectomy, APR, extralevator abdomi-
noperineal excision (ELAPE), restorative proctectomy, or 
proctocolectomy (RPC) with ileoanal J pouch (IPAA) recon-
struction, can be performed using taTME for a variety of 
benign and malignant etiologies. Based on the preliminary 
procedural, perioperative, and short-term oncologic data 
published to date, specific indications and contraindications 
of taTME with respect to specific pathology and anatomic 
factors have been described.
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�Benign Conditions

Completion proctectomy using a primarily transanal endo-
scopic approach has been described for benign indications 
including ulcerative colitis (UC) and Crohn’s disease (CD), 
unsalvageable anastomotic complications, refractory fecal 
incontinence, diversion or radiation proctitis, and large car-
peting unresectable distal rectal polyps [92–95]. Transanal 
endoscopic completion proctectomy can be performed using 
a pure transanal endoscopic approach when the rectum is 
short and mostly extraperitoneal, or using a hybrid approach 
with laparoscopic or robotic assistance. Distally, transanal 
proctectomy can proceed along the intersphincteric plane 
and, posteriorly, along the rectal wall, through the mesorec-
tum, or along the TME plane. In restorative cases, transanal 
proctectomy or proctocolectomy can be combined with rec-
tal mucosectomy followed by hand-sewn IPAA reconstruc-
tion as opposed to stapled pouch-to-anal anastomosis. In a 
total of four published case series reporting on the outcomes 
of a total of 35 patients who underwent pure or hybrid trans-
anal endoscopic completion proctectomy, there was no mor-
tality, and conversion to open proctectomy was required in 
one case [95]. The cumulative morbidity rate was 40% 
(14/35) including delayed perineal wound healing or dehis-
cence, colocutaneous fistula to the perineum requiring reop-
eration, incarcerated parastomal hernia, urinary tract 
infection, and bleeding [92–95]. In addition, three groups 
have recently reported their experience with transanal endo-
scopic proctectomy and IPAA, either as part of a 2-stage or 
3-stage RPC for refractory UC in a total of 48 patients [96–
98]. Abdominal proctectomy or proctocolectomy was per-
formed using single-incision or multiport laparoscopy. 
Transanally, the proctectomy was performed following (1) 
rectal mucosectomy in 2 patients with preoperatively identi-
fied dysplasia, followed by hand-sewn anastomosis, and (2) 
without mucosectomy in 46 patients with subsequent stapled 
pouch-to-anal anastomosis. Conversion to open proctectomy 
occurred in three cases, and the overall morbidity rate was 
29% and included one anastomotic leak, bleeding, hema-
toma requiring drainage, and pneumonia [96, 98]. These pre-
liminary reports have demonstrated the feasibility and 
procedural safety of a primarily transanal endoscopic 
approach to facilitate distal rectal transection in UC, but data 
on even short-term pouch function is lacking.

�Rectal Cancer

The first 2009 report of a laparoscopic-assisted transanal 
taTME procedure in a female patient with a T2N1 mid-
rectal adenocarcinoma using a TEO platform was rapidly 
followed by a series of small pilot series and case series 
that confirmed the feasibility and preliminary oncologic 

safety of this approach for rectal cancer based on the ade-
quacy of the TME specimen, lymph node harvest, and sur-
gical margin clearance [32, 34, 35]. This early experience 
supported the subsequent rapid adoption of this technique 
worldwide, with an increasing number of midsize series on 
preliminary outcomes of this approach for rectal cancer. 
The major drive behind wide adoption of taTME has been 
the unanimously agreed upon benefits provided by trans-
anal endoscopic access including (1) improved selection of 
the distal resection margin through transanal access, which 
eliminates the need for multiple stapler firings to transect 
the rectum transabdominally; (2) enhanced exposure of the 
perirectal and mesorectal dissection planes which facili-
tates TME completion, particularly in the narrow male pel-
vis where transabdominal exposure of the distal-most 
rectum is typically severely impeded; and (3) transanal 
extraction when feasible, which eliminates the need for an 
abdominal extraction incision.

Current indications and contraindications for transanal 
TME are consistent with indications for laparoscopic or 
robotic TME and based on standard tumor staging and 
include resectable T1 tumors with high-risk histological 
features, T2 and T3 tumors. Although early IRB-approved 
taTME protocols excluded node-positive disease and meta-
static disease, indications for taTME have expanded to 
include node-positive patients and metastatic disease when 
taTME if performed with curative intent. Current indica-
tions for taTME also highlight specific tumor and patient 
characteristics that are particularly well suited for a primar-
ily transanal approach. While there is no specified upper 
BMI limit for this approach, taTME has becoming the pre-
ferred approach in morbidly obese male patients with resect-
able rectal tumors. For very low rectal tumors located at or 
below the dentate line, when not invading the external anal 
sphincter, taTME can be performed in continuity with rectal 
mucosectomy and partial or total intersphincteric resection 
in order to achieve negative distal resection margins, fol-
lowed by hand-sewn anastomosis. For mid-rectal tumors 
located >5 cm above the AV and at least 1 cm above the top 
of the anorectal ring, full-thickness rectal transection can be 
performed starting just below a purse-string suture placed to 
occlude the rectum below the tumor, with preservation of 
the anal sphincters, and followed by stapled colorectal anas-
tomosis. For upper rectal tumors, located ≥10 cm from the 
AV, taTME is not unanimously believed to confer added 
benefits to a laparoscopic or robotic approach, with the 
obvious exception of the obese male. For these tumors, in an 
effort to preserve rectal function, transanal rectal transection 
is performed well above the anorectal ring followed by 
transanal tumor-specific mesorectal excision (TSME) and 
stapled colorectal anastomosis.

Currently, taTME is contraindicated for T4 disease, and 
tumors with predicted involved CRM, unless there is evi-
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dence of significant downstaging on restaging MRI follow-
ing neoadjuvant treatment. Transanal TME is also 
contraindicated for completely or near-completely obstruct-
ing rectal tumors. Another relative contraindication 
includes prior prostatectomy or other complex pelvic resec-
tions, prior pelvic radiation for gynecologic or urologic 
malignancies, and recurrent rectal cancer, particularly by 
less experienced operators, which substantially complicate 
identification of the correct dissection planes from the peri-
neal approach and increase the risk of organ injury, particu-
larly of the bladder and urethra [91].

The published experience of taTME to date demonstrates 
heterogeneity in taTME approach and setups currently used 
around the world. The same experience however highlights 
adherence to the same basic principles of TME dissection 
with high ligation of the IMA and IMV, sharp dissection 
along the plane between the presacral fascia and the meso-
rectum, autonomic nerve preservation, and integrity of the 
mesorectum during transanal, abdominal, hybrid dissection, 
and during transanal specimen extraction. Variations in 
taTME approach include differences in operative setup 
(1-team versus 2-team simultaneous or sequential approach), 
operative approach (hybrid versus pure taTME), type of 
abdominal approach if utilized (open, multiport versus 
hand-assisted versus single-incision laparoscopic or 
robotic), transanal platform used (rigid reusable versus dis-
posable), and various types of coloanal reconstruction when 
utilized (hand-sewn or stapled end-end, side-end, coloanal J 
ouch, or IPAA).

Among 13 taTME series that included a minimum of 15 
patients (N  =  16–140 patients per series), a total of 574 
patients underwent taTME for rectal cancer with 6% per-
formed with APR and 94% with LAR [99–111]. The major-
ity of cases were performed for carefully selected 
nonobstructing resectable tumors preoperatively staged as 
T1–T3, N0–N1 tumors and located average of 4–7.6  cm 
from the AV. The average BMI ranged from 22 to 28. With 
a few exceptions, the large majority of authors only used 
taTME for resection of low and mid-rectal tumors, with 
preferential use of laparoscopic or robotic techniques for 
upper rectal tumors.

Cumulatively, across all 13 studies, the mesorectum qual-
ity was described complete in 89%, near complete in 9%, 
and incomplete in 2%, with a rate of positive CRM ranging 
0–13% (Table 22.3) and an average lymph node harvest 
ranging from 10 to 23. In addition, conversion rates were 
<5% (N  =  16–140) [99–111]. These results (Table 22.4) 
demonstrated oncologic outcomes that are preliminarily 
comparable to historical open and laparoscopic TME out-
comes with the benefit of exceedingly low conversion rates 
[24, 25, 27]. Intraoperative complications were noted in 7% 
and the conversion rate to laparotomy was 3%. Intraoperative 
complications were described by authors as occurring early 

during their learning curve. It was noted that laparoscopic 
assistance, preferably when combined with transanal TME 
dissection (i.e., a 2-team approach), helped identify and 
avoid critical anatomical structures and may reduce opera-
tive time. In a cohort of 20 patients undergoing laparoscopic-
assisted taTME, Chen et al. reported that a 2-team approach 
in 8/12 patients significantly shortened the operative time of 
the 1-team approach (157.5 versus 226 min) [111]. Of note, 
to date, after Leroy and Zhang described the first two cases 
of a pure taTME with LAR in 2013 [112, 113], three small 
series including a total of 23 patients have described pure 
transanal TME for rectal cancer, which routine attempt is 
associated with a high conversion rate to abdominal assis-
tance [107, 110, 114]. Across the 13 largest taTME series, 
the average length of hospital stay (LOS) was 8.1 days (range 
4.5–14), with a 30–40% 30-day complication rate. At an 
average follow-up ranging 5–32 months, 8 of the 13 studies 
reported local and distal recurrences occurring 5–24 months 
postoperatively.

The international experience with taTME does not yet 
include a phase II or III clinical trial comparing taTME with 
laparoscopic TME. However, five retrospective studies com-
pare outcomes of matched cohorts of patients who under-
went transanal versus laparoscopic TME [104, 105, 
115–117]. Fernandez-Hevia et al. performed a case-matched 
comparison of 37 cases of laparoscopic-assisted TME using 
a 2-team approach, and 37 cases of transanal TME and dem-
onstrated no significant differences with respect to quality of 
the mesorectal specimen, lymph node harvest, resection mar-
gins, or intraoperative complications [116]. Of note, 2-team 
taTME was associated with significantly shorter mean oper-
ative time than laparoscopic TME (215 versus 252 min). A 
comparable 30-day postoperative complication rate was also 
observed, but a statistically significant lower readmission 
rate was noted in the taTME group (2% versus 6%) [116]. 
Velthuis et  al. retrospectively matched 25 cases of 
laparoscopic-assisted taTME with 25 cases of laparoscopic 
TME and found that taTME was associated with a signifi-
cantly higher rate of complete mesorectum than laparoscopic 
TME (92% versus 72%) [117]. The studies by de’Angelis, 
Perdawood, and Chen each retrospectively compared 
laparoscopic-assisted taTME with laparoscopic TME dem-
onstrating shorter operative times and hospital stays with no 
differences in intraoperative and postoperative complica-
tions and oncologic outcomes [104, 105, 115].

Overall, taTME for rectal cancer has thus far been dem-
onstrated to be safe and effective as an alternative onco-
logic surgical approach in resectable rectal cancer and is 
particularly well-suited for tumors of the low and mid-rec-
tum, particularly in the obese male patient. Preliminary 
oncologic data from taTME series, including the analysis 
of the quality of mesorectal excision, have shown that 
taTME is associated with a high rate of complete mesorec-
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tal specimens, which may or may not surpass that achieved 
using laparoscopic TME. Currently, the GRECCAR 11 in 
France and the international COLOR III trial are underway 
and will compare standard laparoscopic TME versus trans-
anal TME [118].

�Emerging Applications of taTME

Novel indications for a primarily transanal endoscopic rather 
than a transabdominal approach have been described. Bravo 
et al. recently described the case of Hartmann’s reversal per-
formed using a transanal approach to dissect the rectum in 
combination with abdominal assistance to fully mobilize the 
rectal stump, extract the specimen, and perform a stapled 
colorectal anastomosis [119]. Although T4 rectal cancer and 
recurrent rectal tumors constitute a relative contraindication 
to taTME due to concerns about oncologic adequacy of any 
procedure that does not achieve en bloc resection of the tumor 
and involved structures, in experience hands, transanal endo-
scopic strategies have recently been explored in reoperative 
complex pelvic surgery. In their series of 17 patients with 
unsalvageable anastomotic complications following LAR for 
rectal cancer (N = 10) or IPAA for UC or familial polyposis 
coli (FAP, N = 7) despite a number of prior surgical interven-
tions, Borstlap et al. described successful redo coloanal anas-
tomosis or redo IPAA in 82% (14/17) using open or 
laparoscopic-assisted transanal endoscopic dissection through 
a TAMIS platform [91]. In this series, no mortality occurred, 
intraoperative organ injury was noted in 1 patient (right hypo-
gastric vein injury), and the overall morbidity rate was 53% 

(9/17) including 2 anastomotic leaks, 4 pelvic abscesses, and 
1 urethral stenosis requiring urinary diversion. Despite the 
high morbidity rate noted following these complex transanal 
procedures, intestinal continuity could be ultimately achieved 
in 71% (10/14) of patients at 6 months following redo trans-
anal coloanal reconstruction using TAMIS.

�Preoperative Staging, Assessment, 
and Preparation

�Preoperative Assessment and Staging

Accurate preoperative assessment and staging of rectal 
tumors is essential to the appropriate selection of patients for 
local excision or TES versus TME regardless of the specific 
approach to radical proctectomy. Accurate staging is essen-
tial to achieve R0 resections, and potential candidates for 
TES or taTME must undergo a comprehensive evaluation to 
localize and stage tumors accurately.

In addition to a complete medical and surgical history, 
colonoscopy with biopsies should be performed with careful 
pathology review to locally stage malignant lesions and 
identify high-risk histopathological features that might pre-
clude local excision. A comprehensive physical exam and 
rigid or flexible proctoscopy should also be performed to 
confirm the tumor size, orientation along the rectal wall, dis-
tance from the AV, and extent of rectal wall involvement, as 
well as a digital rectal exam (DRE) to assess baseline anal 
sphincter tone, tumor fixity, and relationship of the tumor to 
the anorectal ring and potential tumor invasion of the anal 

Table 22.4  Comparison of taTME published data and international laparoscopic versus open TME trials

COREAN [26] COLOR II [25] ACOSOG [24] AlaCaRT [27] taTME (Table 22.1)

N 340 1044 462 473 574

Laparoscopy 170 699 240 238

Open 170 345 222 235

Conversion (%) 0 17 11.3 9 2.6 (0–20)

Laparoscopy mesorectal 
quality (%)

Complete 72.4 88 73 87 89% (72–100)

Near complete 19.4 9 19 10 9%

Incomplete 4.7 3 8 3 2%

Positive CRM (%) 4.4 (0–13.3)

Open 4.1 10 7.7 3

Laparoscopic 2.9 10 12.1 7

Positive distal margin (cm)

Open 2 3 9.8 3.0

Laparoscopic 2 3 9.8 2.6

Lymph node harvest (n) (10–23)

Open 18 14 16.5 N/A

Laparoscopic 17 13 17.9 N/A
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sphincters. For TES, this assessment is essential to determine 
the extent and feasibility of the planned resection, anticipate 
potential operative challenges, optimize patient positioning, 
obtain the relevant instrumentation, and mitigate intraopera-
tive complications in order to complete TES procedures 
safely. For taTME, this assessment is also critical to confirm 
whether a primary transanal approach is indicated and 
requires partial or complete en bloc internal sphincter resec-
tion in order to achieve R0 resection.

Rectal cancer staging also includes assessment of the pre-
treatment carcinoembryonic antigen (CEA) level; CT scans 
of the chest, abdomen, and pelvis to rule out distant disease; 
pelvic MRI; and possibly an ERUS. Pelvic MRI has largely 
supplanted ERUS as the preferred modality for rectal cancer 
staging because it provides critical and objective assessment 
of the CRM, tumor location in relation to anal sphincters, 
prostate, vagina, and even the peritoneal reflection, all essen-
tial for accurate local staging [120]. Patients with locally 
advanced rectal cancer should undergo neoadjuvant treat-
ment, although in some select cases, short-course radiation 
or chemotherapy alone may be selected. Assessment of 
tumor response by pelvic MRI following completion of neo-
adjuvant treatment may have an impact on the operative 
plan, i.e., watch and wait if complete clinical response by 
pelvic MRI, sigmoidoscopy, and DRE is demonstrated ver-
sus radical response, with or without sphincter preservation.

With regard to predicting perioperative as well as func-
tional outcomes and quality of life following LAR and 
APR, preoperative assessment should include patients’ 
baseline activity level, defecatory function, as well as uri-
nary and sexual function. Patients who are candidates for 
taTME with sphincter preservation should be extensively 
counseled regarding the need for temporary fecal diversion, 
and the anticipated high incidence of functional distur-
bances and quality of life issues from the LAR syndrome, 
particularly following coloanal anastomoses for very low 
rectal tumors that require partial or complete intersphinc-
teric resection (ISR).

�Preoperative Preparation for TES

Patients typically undergo mechanical bowel preparation, 
and enemas are also administered to ensure clearance of the 
rectum. Adequate bowel preparation is important to reduce 
the risk of pelvic sepsis in the event of peritoneal entry dur-
ing full-thickness dissection. Standard perioperative paren-
teral antibiotic and thromboembolic prophylaxis is provided. 
A Foley catheter is inserted if procedures are anticipated to 
require longer than 2 h. General anesthesia with paralytics is 
usually recommended in order to avoid leakage of CO2 dur-
ing procedures; however, spinal anesthesia has been demon-
strated to be feasible and safe during TAMIS procedures 

[72]. Regarding intraoperative positioning, patients are either 
placed in the lithotomy position, prone, or in lateral decubi-
tus position depending on the platform used, distance of the 
tumor from the AV, and tumor location along the rectum 
(Fig. 22.1a). TEM and TEO platforms are beveled metal 
proctoscopes with a built-in 30° angled scope fixed at the 
superior aspect of the platform, and patients are positioned 
such that rectal lesions are directly opposite the scope for 
optimal access (Fig. 22.1b). The majority of experienced 
operators will perform TEM, TEO, and TAMIS noncomplex 
cases with patients in lithotomy position regardless of tumor 
location. TAMIS does require a dedicated assistant for cam-
era control (Fig. 22.1c). One relative indication for placing 
patients in prone position includes anticipation of peritoneal 
entry during full-thickness excision of high-risk rectal 
lesions [4].

�Preoperative Preparation for taTME

When performed for rectal cancer, as for any other TME 
approaches, taTME is typically deferred for 8–12 weeks fol-
lowing completion of neoadjuvant treatment. For restorative 
procedures including LAR and IPAA, patients undergo full 
mechanical bowel preparation with or without enemas, with 
or without oral antibiotic preparation, in addition to standard 
perioperative parenteral antibiotic and thromboembolic pro-
phylaxis. A Foley catheter is inserted. As with other types of 
MIS TME, patients are placed in lithotomy position, although 
completion proctectomy using taTME has been described in 
cases with limited hip flexion [94]. Rectal lavage with dilute 
betadine is often performed either prior or immediately fol-
lowing occlusion of the rectum below the tumor with a rectal 
purse-string suture. The abdomen and perineum are both 
prepped and draped to allow for sequential or simultaneous 
abdominal and transanal procedures.

�Technical Considerations

�Procedural Steps for TES

Prior to insertion of the TES platform, anal blockade with a 
local anesthetic is performed followed by gentle dilatation of 
the anus to prevent rectal trauma. The typical CO2 pressure 
needed to maintain an adequate pneumorectum ranges 
10–15 mmHg, although high pressures might be needed to 
compensate for CO2 leakage [103, 108]. In TAMIS, depend-
ing on the port used, two or three 5-mm trocars can be 
inserted into the cannula of the port. In some cases, fixation 
sutures can be used for better secure the platform and prevent 
leakage or extrusion [12]. Regardless of the platform used, 
the same procedural steps are undertaken. The target lesion 
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is identified, and the rectal mucosa is scored circumferen-
tially with monopolar energy with a 5–10  mm margin 
(Figs. 22.2a–d and 22.3a, b). Monopolar cautery and/or 
bipolar device is used for submucosal or full-thickness dis-
section of the lesion. Submucosal dissection can be used in 
conjunction with submucosal injection to elevate the pathol-
ogy from the underlying muscular layer (Fig. 22.3c). Full-
thickness dissection is carried out with an energy device 
through the transanal channel of the TEM/TEO platform or 
through a standard laparoscopic port in TAMIS. Dissection 
is continued perpendicular to the mucosal surface, through 
the entire thickness of the rectal wall, until the perirectal fat 
or mesorectum is reached (Figs. 22.2b and 22.3b). Of note, 
the use of CO2 insufflation units that can evacuate cautery 
smoke while maintaining a constant high CO2 flow to main-
tain a stable pneumorectum greatly enhances the image qual-
ity achieved during these procedures and the accuracy of the 
dissection [121]. Care must be taken if perirectal or mesorec-
tal fat is excised in an attempt to acquire local lymphadenec-

tomy. Wider rectal defects, although may be necessary, not 
only complicate closure but are also associated with high 
morbidity such as increase infection, bleeding, and suture 
line leak [122, 123]. In addition, wider rectal dissection 
which may be extended to include partial mesorectum may 
complicate or compromise the quality of salvage TME, if 
subsequently warranted. Detrimental residual inflammation 
and fibrosis along the mesorectal plane may be encountered 
during interval TME up to 3 months after TES [18]. Arolfo 
et al. also demonstrated that post-TEM perirectal histology 
demonstrated 62% (24/39) tissue fibrosis after extensive 
mesorectal dissection which may gravely impact subsequent 
LAR procedures [123].

Following complete dissection of the rectal lesion, the 
specimen is extracted through the platform and oriented for 
pathology as needed. Prior to rectal wall defect closure, par-
ticularly in the event of fecal spillage in the rectal wound, the 
area can be washed out with saline and irrigated with dilute 
iodine solution. The submucosal or full-thickness defect is 

Fig. 22.2  TES full-thickness excision of a residual posterior mid-rectal 
scar following neoadjuvant treatment of a locally invasive rectal cancer. 
The mid-rectal scar is scored circumferentially with monopolar cautery 
with 0.5–1 cm margins (a). Full-thickness dissection of the scar is carried 

out with cautery until the mesorectum is reached (b). Following complete 
excision of the lesion and transanal specimen extraction, the rectal defect 
is closed using a suturing device (c). Full-thickness suture closure of the 
rectal defect proceeds until the defect is entirely closed (d)
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typically closed with running or interrupted absorbable 
monofilament sutures (Fig. 22.2c, d). A variety of suture 
materials are described including glycolide and trimethylene 
carbonate (Maxon, Codisan S.p.A.), polydioxanone (PDS, 
Ethicon Inc. Somerville, New Jersey, USA), polyglactin 
(Vicryl, Medtronic, Mansfield, MA, USA), and the V-loc 
barbed absorbable suture (Medtronic) which is a self-retaining 
suture that does not require a knot. In addition a variety of 
sutures and suturing devices are commercially available to 
overcome the technical challenges of laparoscopic suturing 
through transanal platforms. These include extracorporeal 
knot tiers and disposable automated suturing devices that 
facilitate knot tying such as the Endo Stitch™ device 
(Medtronic, Fig. 22.2c) and the Cor-Knot device (LSI 
Solutions, Victor, NY). In addition, the TEM instruments 
include an angled needle holder, and sutures can be secured 
with specialized silver bullets (Richard Wolf).

In the event of peritoneal entry during full-thickness rectal 
wall dissection, when transanal closure of the rectal wall 
defect is not technically possible or suspected not to be air-
tight, diagnostic laparoscopy should be performed with clo-
sure of any residual intraperitoneal rectal defects (Fig. 22.2). 
The peritoneal cavity defect can also be closed by a com-
bined transanal and laparoscopic approach [17, 51]. 
Postoperatively, a gastrografin enema can be performed if a 
leak at the rectal closure site is suspected.

It is worthy to note that there is evidence that leaving rec-
tal wall defects open does not increase the incidence of 
wound-related complications, as long as the defect is not 
associated with peritoneal entry [51, 124]. In a recent TAMIS 
series of 75 patients who underwent partial or full-thickness 
resection for rectal lesions located an average 6.4 ± 2.3 cm 
from the AV, the authors found no differences in postopera-
tive complications between the 40 patients whose defects 

Fig. 22.3  TES full-thickness excision of an anterior mid-rectal wall 
carcinoid tumor with the patient in lithotomy position (a). During full-
thickness anterior wall dissection, care is taken not to injure the poste-
rior vaginal wall (b). TES submucosal excision of clusters of rectal 

polyps forms a retained rectal stump in a patient with FAP who under-
went prior ileorectal anastomosis (c). Following complete TES excision 
of rectal lesions, the specimen is oriented (proximal and distal margins) 
for pathology
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were left open versus the 35 patients whose defects were 
suture closed [51]. However, it should be noted that only 6% 
of the 35 open rectal wall defects were located anteriorly 
compared to 28% of 38 closed rectal wall defects. Clearly, 
for larger, full-thickness lesions, and in particular for high-
risk lesions where peritoneal entry has occurred or is sus-
pected, closure of rectal defects should be performed to 
minimize the risk of septic complications.

�Procedural Steps for taTME

The large majority of taTME procedures are performed using 
a hybrid rather than pure transanal endoscopic approach. 
Abdominal assistance is provided using laparoscopic or open 
access (multiport, single port, hand-assisted, or robotic). 
Procedures can either be performed as a 1-team approach 
(with a single team performing the abdominal and transanal 
dissection sequentially), or a 2-team approach (with a trans-
anal team and an abdominal team working simultaneously).

Most surgeons using a 1-team approach will start with 
the abdominal dissection first, with mobilization of the 
splenic flexure and high ligation of the inferior mesenteric 
artery and mobilization of the sigmoid and proximal rectum. 
The extent of subsequent pelvic dissection depends on the 
surgeon’s preference, but is usually carried out until further 
rectal and mesorectal dissection becomes difficult, at which 
point the team will transition to transanal dissection. 
Occasionally, transanal dissection will be initiated first, fol-
lowed by abdominal access and dissection. Whether a 
1-team or 2-team approach is utilized, the steps of transanal 
dissection are dependent on the exact tumor level, i.e., dis-
tance from dentate line and anorectal ring. Following confir-
mation of the exact location of the tumor by digital and 
visual inspection with anoscopy, assessment of the required 
distal margin is made.

For tumors that are >2  cm above the dentate line, or 
≥1  cm above the anorectal ring, a purse-string suture is 
placed at least 0.5  cm below from the rectal tumor either 
directly through a standard anoscope or endoscopically 
through the TES platform. In the latter case, the transanal 
platform is inserted first, followed by purse-string occlusion 
of the rectum. The purse-string usually consists of 2-0 
Prolene or 2-0 Vicryl sutures (Fig. 22.4a). It is essential for 
the purse-string suture to be airtight to avoid distention of the 
proximal colon with CO2 and spillage of fecal material or 
tumor cells on the operative field. Following insertion of the 
TES platform and purse-string occlusion of the rectum, 
pneumodistention with CO2 is achieved to a pressure of 
10–15 mmHg. The rectal mucosa is scored circumferentially 
with monopolar cautery, followed by full-thickness incision 
of the rectal wall circumferentially (Fig. 22.4b). Full-
thickness rectal and mesorectal mobilization is carried out 

sequentially using monopolar cautery, with efforts to avoid 
the use of bipolar energy, which is not usually needed if dis-
section along the correct planes is carried out. Posterior 
mesorectal dissection is carried out along the avascular plane 
between the presacral fascia and the mesorectum (Fig. 
22.4c), while anteriorly, dissection is carried between the 
rectovaginal fascia or rectoprostatic fascia (Fig. 22.4d). 
Laterally, care must be taken to avoid dissection of the pelvic 
sidewall during mesorectal mobilization, in order to preserve 
the nervi erigente. During the anterolateral dissection of the 
rectum and mesorectum, care must be taken to avoid injury 
to the neurovascular bundles bilaterally. It also serves as a 
landmark for the location of the prostate, if difficulties are 
encountered during anterior mobilization and identification 
of the posterior aspect of the prostate. Transanal TME dis-
section is carried out circumferentially and in a sequential 
pattern, and every effort is made to avoid dissecting too far 
along any given plan, in order to avoid plane distortion 
(Fig. 22.5a). Ultimately, anterior dissection is carried out 
cephalad until the peritoneal reflection is reached (Fig. 22.5b). 
Posteriorly, depending on the angulation of the sacral prom-
ontory, transanal dissection can usually be extended toward 
S1–S2 levels, and posterior dissection is completed using a 
combined abdominal and transanal approach in the 2-team 
approach. Even when using a 1-team approach, abdominal 
assistance during this step is critical, as it allows 2 teams to 
work simultaneously to complete mobilization of the rectum 
and merge the abdominal and transanal planes of dissection. 
Peritoneal entry is usually performed transanally and under 
laparoscopic visualization from above (Fig. 22.5b). 
Following complete mobilization of the TME specimen, the 
colon is either exteriorized transanally or through an abdom-
inal incision, if the specimen is deemed too bulky to permit 
transanal extraction. Following transection of the specimen 
(Fig. 22.5c), colorectal stapled anastomosis can be usually 
carried out when the rectal transection was initiated well 
above the dentate line. Double purse-string circular stapled 
anastomosis technique is used, with either end-end, side-end, 
coloanal J pouch, or transverse coloplasty, depending on the 
surgeon’s preference [125]. In the large majority of pub-
lished taTME cases, a protective loop ileostomy is con-
structed, with the use of closed pelvic drains.

For tumors <2 cm from the dentate line or <1 cm from the 
top of the anorectal ring, intersphincteric resection, either 
partial or complete, is performed first in order to achieve 
negative distal resection margins. ISR is performed first 
through a Lone Star retractor (Lone Star Medical Products 
Inc., Houston, TX) and monopolar cautery, which is extended 
cephalad until the puborectalis muscle and bottom of the 
mesorectum are identified posteriorly, and the rectovaginal 
or rectoprostatic plane is visualized anteriorly. The anorectal 
stump is then closed with a purse-string suture, and the TES 
platform is inserted with CO2 insufflation. Further posterior 
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dissection is needed posteriorly including division of the 
anococcygeal raphe in order to access the presacral space. 
Following identification of the inferior aspect of the meso-
rectum posteriorly, and the rectovaginal or rectoprostatic 
plane anteriorly, transanal TME can proceed as described 
above. Following specimen extraction, hand-sewn coloanal 
anastomosis is performed using either end-end, side-end, 
coloanal J pouch or transverse coloplasty with a protective 
ileostomy.

�Alternative taTME Techniques

When transanal restorative proctocolectomy or proctectomy 
is performed with IPAA in ulcerative colitis of FAP, follow-
ing laparoscopic mobilization of the colon and/or rectum, 
transanal procedures are initiated with placement of a Lone 
Star retractor and circumferential rectal mucosectomy start-

ing at the level of the dentate line. Full-thickness rectal tran-
section is then carried out at the level above the anorectal 
ring followed by rectal dissection either along the rectal wall 
or along the mesorectal plane [94]. Alternatively, a purse-
string suture is placed transanally 3 cm above the dentate line 
followed by full-thickness incision of the rectal wall and 
close rectal dissection. Following specimen extraction, IPAA 
is performed with a single stapled technique [96].

With transanal endoscopic proctectomy or proctocolec-
tomy with APR, if performed, the colon is mobilized fol-
lowed by ligation of the inferior mesenteric vessels, and 
mobilization of the rectosigmoid colon and TME dissection 
are initiated using an open, laparoscopic, or robotic transab-
dominal approach. Intersphincteric or standard proctectomy 
is carried out either simultaneously (2-team) or sequentially 
with the abdominal dissection (1-team). The anus is suture 
closed followed by intersphincteric or extrasphincteric proc-
tectomy using a standard perineal instruments. Transanal 

Fig. 22.4  Transanal TME for a mid-rectal rectal cancer in a male 
patient treated with neoadjuvant treatment. Following purse-string 
occlusion of the rectal lumen below the tumor, the TEO platform is 
inserted, and the rectum is distended with CO2. Full-thickness rectal 
dissection is carried out with monopolar cautery (a). Circumferential 

rectal and mesorectal dissection proceeds superiorly, until the puborec-
talis (b) and the plane between the presacral fascia and mesorectum (c) 
is identified posterolaterally. Anteriorly, dissection proceeds along the 
plane between the anterior rectum and the posterior aspect of the pros-
tate (d)
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dissection is extended superiorly until the perineal body has 
been divided and the rectoprostatic or rectovaginal plane is 
identified. Posteriorly, dissection is carried out until the 
puborectalis is visualized. The TES platform is then inserted 
with CO2 insufflation, and further rectal dissection is carried 
out endoscopically. Posteriorly, dissection can be carried out 
either close to the rectal wall, within the mesorectal plane, or 
along the plane between the mesorectum and presacral fas-
cia, depending on the pathology and surgeon’s preference. 
Following the proctectomy, the specimen is exteriorized fol-
lowed by perineal wound closure in layers. Another alterna-
tive transanal completion proctectomy for benign disease 
consists in initiating transanal endoscopic full-thickness rec-
tal transection through the TES platform starting well above 
the dentate line, followed by completion of the rectal dissec-
tion and mesorectal dissection, and exteriorization of the 
specimen. Intersphincteric dissection of the short anorectal 

stump is then carried out, following by exteriorization of the 
specimen and perineal wound closure [92].

�Specimen Extraction

The specimen can be extracted transanally or transabdomi-
nally depending on the size [99]. A wound protector is rec-
ommended by most to avoid implantation of tumor cells. 
Finally, a protective diverting loop ileostomy is recom-
mended by most surgeons. Transanal extraction could result 
in untoward shearing of the mesentery, namely, the marginal 
artery with the potential, to seed exfoliated tumor cells. 
Furthermore, it can result in shear stress on proximal arterial 
inflow and may result in conduit ischemia compromising the 
anastomosis when restoring gastrointestinal continuity. To 
minimize marginal artery injuring during transanal specimen 

Fig. 22.5  Transanal TME for a mid-rectal rectal cancer in a male 
treated with neoadjuvant treatment. Circumferential rectal and meso-
rectal dissection proceeds cephalad toward the peritoneal cavity (a). 
The anterior peritoneal reflection is incised anteriorly under visualiza-
tion and assistance by the abdominal team in a 2-team approach (b). 

Following completion of the TME using a combined transanal and 
abdominal approach, the specimen is exteriorized, transected, and sent 
to pathology for evaluation according to standard TME protocol assess-
ment. Meanwhile, colorectal or coloanal anastomosis is completed
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extraction, the mesentery at the level chosen for proximal 
division should be performed intracorporeally with division 
of the marginal artery [126].

�Closure of Rectal Defect

The submucosal or full-thickness defect is commonly closed 
with absorbable sutures. A variety of sutures and suturing 
devices are commercially available to overcome the techni-
cal challenges created by the narrow, rigid platform. A circu-
lar staple like the EEA (Medtronic) can be used in establishing 
the colorectal anastomosis in taTME. It is worthy to note that 
closing submucosal, posterior, or distal full thickness defects 
is not associated with increased morbidity [127].

�Postoperative Care and Surveillance

Following TES, patients are usually discharged on the same 
day of surgery, especially if transanal endoscopic resection 
was submucosal or full-thickness but well below the perito-
neal reflection. In patients in whom more complex full-
thickness TES was performed, overnight observation is 
usually recommended, especially if peritoneal entry was 
clearly visualized and repaired, or suspected based on evi-
dence of pneumoperitoneum at the end of the case. A regular 
diet can be safely reinstated after surgery, and no additional 
antibiotics are typically given. Routine imaging is not rec-
ommended in the absence of clinical indication. The low 
postoperative morbidity following TES procedures is 
reflected in the short hospital stay and minimal postoperative 
pain requirement. Up to 50% of patients undergoing TEM 
for rectal cancer are safely discharged on the day of surgery 
as reported in several recent series [128]. When patients are 
admitted for observation, length of stay ranges 0–5 days due 
to management of major medical comorbidities or observa-
tion following cases of peritoneal entry [128].

Following routine postoperative follow-up, specific sur-
veillance depends on the final pathology. Patients with com-
pletely resected adenomas and other benign pathologies are 
usually reassessed endoscopically within 6–12 months post-
operative to confirm early recurrence. In patients who have 
undergone complete excision of T1 rectal tumors, in the 
absence of high-risk pathologic features, patients are 
observed, and surveillance follows NCCN guidelines with 
clinical evaluation, CEA, and flexible sigmoidoscopy every 
3–4 months for the first 3 years and every 6 months for the 
following 2 years until year 5 [129]. In addition, yearly CT 
scans are performed until year 5, and surveillance colonos-
copy is performed at 1 year followed by 3 years post-
resection. Some physicians have also advocated yearly 
pelvic MRI for 5 years to assess for locoregional recurrence. 

In patients who have undergone TES for T1 tumors with 
positive margins or high-risk histopathological features, 
completion TME is recommended. In patients who decline 
radical resection or are poor surgical candidates, adjuvant 
chemoradiation may be offered.

Patients undergoing taTME are managed using the same 
enhanced recovery protocols as with any other minimally 
invasive TME procedures. Removal of the Foley catheter is 
usually delayed beyond the standard 24–48  h protocols in 
patients with risk factors for urinary retention, including 
males with an enlarged prostate, benign prostatic hyperplasia 
(BPH), and patients who have undergone deep perineal dis-
section and very low LAR. Additional parenteral antibiotics 
are given as indicated, and patients are discharged home 
according to standard protocols once adequate pain control, 
oral fluid intake, and stoma function have been achieved.

Postoperative oncologic surveillance after taTME follows 
standard NCCN guidelines for rectal cancer, as outlined 
above. Ileostomy closure is deferred until completion of 
adjuvant treatment as indicated.

�TES Complications

�Perioperative Morbidity and Mortality

Over three decades of published short- and long-term out-
comes from large clinical series have consistently demon-
strated the exceedingly low mortality and low morbidity 
associated with TEM and TEO, especially relative to that 
associated with TME [8, 24, 25, 27, 28]. The largest TEM 
and TEO series that included 262–693 patients have reported 
a <1% mortality rate and 5–20% 30-day morbidity rates, 
with the most common complications including transient 
urinary retention (5–10%) and postoperative bleeding 
(1–13%), the latter rarely requiring reoperative intervention 
[8, 9, 130]. The majority of TES-related complications are 
relatively minor and transient, with major complications 
composed of less than 10% [8, 9, 37, 127]. Other reported 
complications of TES include conversion to TAE or abdomi-
nal procedures, suture line dehiscence, which range from 
minor defects managed conservatively with antibiotics and 
bowel rest, to major defects with intraperitoneal leakage and 
sepsis, requiring washout and fecal diversion. In a prospec-
tive multicenter study of 588 patients who underwent TEM 
resection, Guerrieri et al. reported a 5.9% incidence of par-
tial disruption or leak of the suture line that were all success-
fully managed conservatively with antibiotics [131]. 
Additional adverse events include infectious complications 
(urinary tract infections and perirectal and presacral abscess), 
retrovisceral fistulas, and rectal stenosis. Rare complications 
include organ injury, with two cases of urethral injury 
reported following TEM resection of anterior rectal lesions 

C. Zhang and P. Sylla



237

in a series of 402 TEM cases [132]. In the largest multicenter 
series published to date, among 693 combined who under-
went TEM or TEO procedures, conversion rate to TAE or 
abdominal procedures was 4.3%, and the 30-day morbidity 
was 11.1%, with hemorrhage and suture dehiscence being 
the most common surgical complications [9].

In the more limited literature on TAMIS, the published 
incidence of postoperative complications ranges 0–25% 
across series, with bleeding and urinary retention reported as 
the most common complications (Table 22.1) [129]. A recent 
review of 16 TAMIS series across a total of 390 patients 
reported a 10.8% complication rate, including a 2.7% inci-
dence of bleeding and 0.5% incidence of suture dehiscence 
[129]. There were no deaths, and the conversion rate to either 
TAE, TEM, or laparoscopy was 2.3%. In the absence of 
comparative studies evaluating TEM/TEO versus TAMIS 
approaches, no conclusions can be drawn regarding differ-
ences in morbidity, mortality, or length of stay between 
approaches.

�Peritoneal Entry

Peritoneal entry (PE) during TES, either unplanned or antici-
pated based on location and/or extent of the rectal lesion, 
often complicates TES procedures and requires careful man-
agement. Earlier TEM reports considered PE to be a major 
complication requiring conversion to laparotomy with 
lavage, radical resection with or without fecal diversion [85]. 
From an oncologic standpoint, PE was also thought to 
increase the risk of tumor cell spillage and peritoneal tumor 
implants during rectal cancer excision [86]. In TEM series 
by the most experienced centers with more than 300 included 

patients, that rate of PE ranges 5 to 10.7% [6]. The studies 
have demonstrated that PE occurred more commonly during 
full-thickness resection of lesions located in the upper rec-
tum, anteriorly or laterally along the rectal wall, and during 
resection of circumferential or near-circumferential rectal 
lesions [133]. Several studies have reported no increased 
morbidity relative to TEM cases without PE and no adverse 
short- or long-term oncologic outcomes in patients in whom 
peritoneal entry occurred during TEM excision of rectal 
tumors [68, 88]. As a result, tumor location 10 cm or more 
from the AV is no longer considered a contraindication to 
TEM surgery, as long as full-thickness suture closure of rec-
tal defects can be achieved transanally by experienced opera-
tors [86, 88]. Entry into the peritoneal cavity during TES 
procedures can be very challenging to close transanally as a 
result of collapse of the rectum with leakage of CO2 into the 
abdominal cavity, especially if patients are in lithotomy posi-
tion (Fig. 22.6a, b). Over time however, experienced centers 
with large TEM and TEO series have demonstrated that con-
version rates following peritoneal entry have decreased, with 
conversion rates ranging from 0 to 40% but averaging 10% 
or less [68]. Even less has been published regarding the 
experience of PE during TAMIS.  The systematic TAMIS 
review of 367 procedures reported inadvertent PE in only 
four cases (1.025%), and the average distance of rectal 
lesions from the AV was 7.6 cm [129]. All four cases of PE 
occurred during dissection of upper rectal lesions, and two 
(50%) could be closed transanally, while the others required 
abdominal conversion. Only three TAMIS series that include 
32–75 patients have reported an incidence of PE ranging 
from 2 to 9.4% [11, 17, 51]. Among the seven cases of PE 
during TAMIS across all three studies, six (86%) required 
conversion to laparoscopy or laparotomy from inability to 

Fig. 22.6  Full-thickness transanal excision of an anterior upper rectal lesion is complicated by peritoneal entry with visualization of the sigmoid 
colon (a). The full-thickness rectal defect was closed transanally with absorbable sutures using a suturing device (b)
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effectively close the rectal wall defect. This may reflect the 
long learning curve required for managing these complex 
rectal lesions and the currently small experience with TAMIS 
to date. But it may also reflect technical limitations of shorter 
TAMIS platforms, which do not always permit adequate 
retraction and exposure of the proximal rectum [54].

�Functional Outcomes

With respect to functional outcomes following TES, anorec-
tal dysfunction ranges from <1 to 4% and is typically tran-
sient [5, 8, 130]. In patients with normal anal sphincter 
function at baseline, transient decrease in resting and squeeze 
anal sphincter pressures proportional to the duration of pro-
cedures have been documented, with complete resolution at 
12 months postoperatively and no long-term impact on ano-
rectal function [134, 135]. By virtue of the prolonged stretch-
ing of the anal sphincter by 4 cm wide rigid platforms, it has 
been hypothesized that more pliable disposable transanal 
platforms may have a less detrimental impact on anorectal 
function. On the other hand, there is also concern that func-
tional outcomes might be worse as compared to traditional 
rigid platform TES because of more extreme movements and 
stretch allowed by the flexible platform. Thus far, although 
limited, published data on short-term functional outcomes 
following TAMIS have been comparable to historical TEM 
reports. One small prospective study conducted by Schiphorst 
et al. assessed functional outcomes in 37 patients following 
TAMIS using FISI score collected preoperatively and at 3, 6, 
9, and 12 months postoperatively [19]. Among 18 patients 
with normal fecal continence at baseline, no change in Fecal 
Incontinence Severity Index (FISI) scores was found in 83%, 
suggesting preserved long-term anorectal function following 
TAMIS procedures, while several TEM series demonstrated 
no significant changes in the Fecal Incontinence Severity 
Index (FISI) or Fecal Incontinence Quality of Life (FIQL) 
scores at 6 weeks postoperatively and return to baseline of 
the colorectal functional outcome (COREFO) at 12 weeks 
postoperatively [136, 137]. However, two series reported 
persistent sphincter dysfunction following TEM based on 
long-term assessment using either St. Mark’s or Wexner 
incontinence scores, with operative time, preoperative radio-
therapy, and perioperative complications acting as indepen-
dent risk factors [138, 139].

�Complications of taTME

Cumulatively, across 13 published taTME series with sam-
ple size ranging from 16 to 140 patients, conversion to open 
laparotomy was noted in 3% with an additional 7% inci-
dence of intraoperative complications including hemor-

rhage, rectal and vaginal perforations, four cases of urethral 
injuries in males, and one ureteral injury, and prostatic 
injury, as well as cases of delayed anastomosis due to ques-
tionable viability of the colonic conduit (Table 22.3). In 
two of the four cases of urethral injuries, the injuries were 
described in taTME cases involving low, anterior, and/or 
bulky rectal and anterior tumors in males, with difficulties 
identifying the correct dissection plane and relatively early 
along the surgeon’s learning curve [99]. In one case, the 
injury was treated nonoperatively, two were repaired intra-
operatively, and one required urethroplasty 1 month post-
operatively [99, 107, 109]. It was noted that laparoscopic 
assistance at this stage helped identify and avoid critical 
anatomical structures. The overall mortality rate across all 
large taTME series was less than 1%, and the 30-day mor-
bidity rate was 33.7% with major complications including 
anastomotic leaks (8.6%), pelvic sepsis (<5%), and minor 
complications including transient urinary retention and uri-
nary tract infection, ileus, obstruction, surgical site infec-
tion, and rectal stricture. Of note, transient urinary retention 
was noted at a rate ranging from 3 to 9% across series, with 
resolution within 3  months following taTME procedures 
[99, 102, 116, 140, 141].

Regarding functional outcomes, at a follow-up ranging 
from 5 to 32 months, 5 of the 13 studies reported fecal incon-
tinence with average Wexner score of 6.9 (3–18). Rouanet 
and colleagues reported 60% incidence of fecal incontinence 
at 1-year follow-up with median Wexner score of 11 with gas 
incontinence of 35% and liquids of 15% [99]. In a series of 
56 patients, Tuech reported a 5% incidence of severe incon-
tinence with one patient converted to a colostomy 1 year 
postoperatively. The median Wexner score was 5 overall [140]. 
Regarding oncologic outcomes, eight out of the 13 studies 
reported local and distant recurrence with 45 cases of local 
or distant recurrences. The time to recurrence ranged from 
5 to 24 months.

�Pearls and Pitfalls

�Management of Peritoneal Entry During TES

Rectal lesion that is particularly high risk for peritoneal entry 
during full-thickness resection includes anterior and lateral 
lesions located in the upper rectum or rectosigmoid, as well 
as circumferential or near-circumferential lesions [86–88]. 
Depending on the size of the peritoneal defect, rapid accu-
mulation of CO2 into the abdominal cavity can result in the 
collapse of the pneumorectum. When patients are positioned 
in lithotomy, this can significantly complicate closure of the 
rectal wall defect. Several strategies can be used to mitigate 
the critical loss of pneumorectum such as placement of an 
abdominal Veress needle or trocar to decompress the pneu-
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moperitoneum and increase in the transanal CO2 insufflation 
pressure. Ideally, the rectal defect should be closed, at least 
partially, as rapidly as possible in order to minimize ongoing 
loss of pneumorectum (Fig. 22.6a, b). Some operators also 
recommend placement of stay sutures near high-risk lesions 
prior to full-thickness rectal dissection, in order to facilitate 
quick identification of the edges of the rectal defect for rapid 
closure. Most importantly, preemptive positioning of patients 
in prone position in anticipation of possible peritoneal entry 
helps mitigate the degree of CO2 leakage into the abdominal 
cavity. The prone position helps tamponade the volume of 
CO2 loss and helps maintain a stable pneumorectum to facili-
tate closure of the full-thickness rectal wall defect [68]. 
Following closure of the rectal defect, if there is concern that 
the rectal closure is not entirely airtight, laparoscopy should 
be performed to evaluate and/or reinforce the closure, and a 
leak test can also be performed at that time.

�taTME Dissection for Very Low Rectal Tumors 
in a Male Patient

It has been well established among taTME experts that 
although taTME is best suited for low rectal tumors in 
obese males in particular, these cases are the most complex 
cases with the longest learning curve, by virtue of the lack 
of familiarity of surgeons with the deep perineal anatomy 
from an endoscopic approach, and [2] variable expertise 
with rectal mucosectomy or intersphincteric resections, 
which is a necessary skillset during sphincter-preserving 
taTME when a negative distal margin must be achieved for 
very low tumors. When taTME is used for low rectal tumors 
that require ISR (tumors <2  cm from the dentate line or 
<1  cm from the top of the anorectal ring), it is recom-
mended to initiate intersphincteric dissection using an open 
transanal approach using monopolar cautery, until critical 
structures have been clearly identified, including the 
puborectalis posteriorly with the inferior aspect of the 
mesorectum and the posterior aspect of the vagina or pros-
tate anteriorly. Several authors have described having initi-
ated intersphincteric dissection endoscopically, through the 
transanal platform. Endoscopic dissection is carried out for 
a few centimeters cephalad followed but purse-string clo-
sure of the anorectal stump and completion of endoscopic 
TME. Early in the operator’s learning curve however, endo-
scopic ISR has been associated with a high risk of errone-
ous dissection into an incorrect plane anteriorly, where, as 
in the case of a difficult APR, dissection above the perineal 
body can result in dissection too close to the prostate, or 
worse, dissection above the prostate and into the membra-
nous or prostatic urethra. This is primarily related to unfa-
miliarity of surgeons with this perineal approach and the 
periprostatic anatomy.

�taTME Operative Setup

Based on the taTME reports published to date, procedures 
can be performed using as 1-team approach, whereby the 
same operative team performs transanal TME followed by 
abdominal mobilization of the splenic flexure, inferior mes-
enteric vessel transection, left colon and rectosigmoid colon 
mobilization and completion of the TME, or vice versa 
(abdominal mobilization first followed by transanal dissec-
tion). The alternative 2-team approach utilizes 2 surgical 
teams that work simultaneously from the start by combining 
abdominal and transanal dissection, or sequentially, where 
both teams work simultaneously only during the critical 
taTME portions which include peritoneal entry from the 
transanal side followed by completion of the TME followed 
by transanal or transabdominal specimen extraction. Several 
studies suggest potential advantages of a 2-team simultane-
ous approach including reduction in operative time [100, 
107]. Another potential advantage is avoidance/reduction of 
intraoperative complications by improving visualization of 
deep pelvic structures by combining view from the abdomi-
nal and transanal sides, which may increase the accuracy of 
the dissection. A 2-team approach is difficult to organize in 
many hospitals, with logistical difficulties staffing cases 
with two attendings for the several hours required for 
taTME. When a simultaneous 2-team approach is not practi-
cal, it is recommended that at the very least, the transanal 
team employs a second team during the critical time needed 
for completion of the rectal and mesorectal mobilization 
following peritoneal entry by the transanal team and during 
specimen extraction and confirmation of the viability of the 
colonic conduit prior to anastomosis.

�Conclusion

Since the first description of TEM over 30  years ago, the 
operative management of rectal diseases has evolved from 
radical proctectomy to minimally invasive abdominal tech-
niques that most recently have incorporated transanal endo-
scopic approaches. Driven by the need for improved surgical 
outcomes in patients with rectal cancer, and steady techno-
logical and conceptual innovations in the field of minimally 
invasive surgery, TES had rapidly expanded the range and 
complexity of minimally invasive colorectal applications 
that can be performed using a primarily transanal endoscopic 
approach. The recent development of taTME and its rapid 
adoption worldwide based on favorable preliminary onco-
logic results is a reflection of ongoing efforts to facilitate the 
safe completion of otherwise exceedingly complex pelvic 
procedures and possibly move the field one step closer to 
NOTES in minimizing the trauma and limitations of transab-
dominal incisions and dissection. Several randomized trials 
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of taTME versus laparoscopic TME are underway to further 
evaluate the safety and efficacy of taTME, which may 
become the new standard of care in the surgical management 
of mid- and low rectal tumors.
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