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Abstract
Low rectal cancer is traditionally treated by abdomi
noperineal resection. In recent years, several new 
techniques for the treatment of very low rectal cancer 
patients aiming to preserve the gastrointestinal con

tinuity and to improve both the oncological as well as 
the functional outcomes, have been emerged. Literature 
suggest that when the intersphincteric resection is 
applied in T1-3 tumors located within 30-35 mm from 
the anal verge, is technically feasible, safe, with equal 
oncological outcomes compared to conventional surgery 
and acceptable quality of life. The Anterior Perineal 
PlanE for Ultra-low Anterior Resection technique, 
is not disrupting the sphincters, but carries a high 
complication rate, while the reports on the oncological 
and functional outcomes are limited. Transanal 
Endoscopic MicroSurgery (TEM) and TransAnal Minimally 
Invasive Surgery (TAMIS) should represent the 
treatment of choice for T1 rectal tumors, with specific 
criteria according to the NCCN guidelines and favorable 
pathologic features. Alternatively to the standard 
conventional surgery, neoadjuvant chemo-radiotherapy 
followed by TEM or TAMIS seems promising for tumors 
of a local stage T1sm2-3 or T2. Transanal Total 
Mesorectal Excision should be performed only when 
a board approved protocol is available by colorectal 
surgeons with extensive experience in minimally invasive 
and transanal endoscopic surgery.
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Core tip: The present review presents the most recent 
advances in the field of sphincter preserving surgery for 
the treatment of low rectal cancer patients, providing 
indications, patients’ selection, surgical techniques, 
multimodality approaches, postoperative course and 
oncological and functional outcomes. In particular, 
the review focuses on data deriving from prospective 
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studies, systematic reviews and meta-analyses. The 
conclusion makes clear that a customized approach 
based on current guidelines, as well as specific 
pathological prognostic factors, is mandatory for 
obtaining the maximum favorable outcome in each 
patient.

Dimitriou N, Michail O, Moris D, Griniatsos J. Low rectal 
cancer: Sphincter preserving techniques-selection of patients, 
techniques and outcomes. World J Gastrointest Oncol 2015; 7(7): 
55-70  Available from: URL: http://www.wjgnet.com/1948-5204/
full/v7/i7/55.htm  DOI: http://dx.doi.org/10.4251/wjgo.v7.i7.55

INTRODUCTION
Low rectal cancer is defined as any tumor lying in < 5 
cm from the anal verge[1]. For more than twenty years, 
the most fundamental advance in rectal cancer surgery 
was the advent of total mesorectal excision (TME), 
proposed by Heald et al[2] in 1982. Although TME never 
compared to the traditional surgical approaches in a 
prospective randomized fashion, TME demonstrates 
clear superiority in terms of local recurrence and 
survival as compared to historical controls[3]. Properly 
conducted TME reduces the recurrence rate to < 
10% and increases overall 5-year survival to over 
80%[4]. The Dutch TME trial[5] confirmed the above 
results, clearly stating an increased risk of local 
tumor recurrence for patients who had undergone 
a potentially curative procedure with incomplete 
mesorectal excision, as compared to patients in 
whom the specimen showed a completely resected 
mesorectum[6]. Laparoscopy offers better visualization 
of the pelvic cavity and therefore facilitates mobiliza
tion of the rectum[7]. Although laparoscopic TME is 
a standardized and reproducible procedure[8], it can 
be proved a technically difficult operation[9]. In the 
UK MRC CLASICC trial[10], a high incidence of positive 
circumferential radial margin (CRM) after laparoscopic 
anterior resection was observed. Tumor location in the 
mid and distal rectum may be considered per se as an 
important risk factor for compromised CRM[11,12]. 

A positive CRM (< 1 mm), places the patient at 
great risk for local failure and distant metastases, 
thus reducing the overall survival[13]. Adoption of TME 
resulted in decreased CRM positivity[3]. 

Another change in the rectal cancer surgical ma
nagement was the re-evaluation of the length of 
distal resection margin (DRM). A 2-cm margin is quite 
adequate because distal intramural spread and/or 
retrograde lymphatic extension are rare[14]. Even more, 
a recent systematic review of 17 studies[15] found no 
negative impact of DRM < 1 cm or even < 5 mm in 
terms of local recurrence or overall survival in patients 
with good risk tumors. 

Adoption of TME, tolerance of shorter DRM, and 

availability of circular stapling devices, have dramatically 
decreased the abdominoperineal resection (APR) rates. 

However, pooled analysis of 14 European rectal 
cancer studies[16] disclosed 10% positive CRMs, 20% 
local recurrence rates and 59% 5-year survival for 
patients who had undergone APR, compared to 5% 
positive CRMs, 11% local recurrence rates and 70% 
5-year survival for patients who had undergone LAR, 
concluding that the oncological outcome following APR 
is not superior or at least equal to the LAR, proposing 
that the inferior outcomes following APR could be due 
to deficiencies in the surgical technique and/or tumor 
characteristics.

In recent years, several new techniques for the 
treatment of very low rectal cancer patients aiming 
to preserve the GI continuity and to improve both the 
oncological as well as the functional outcomes, have 
been emerged. In the present article we present these 
new techniques providing evidence based data for the 
oncological and functional outcomes of each of them.

INTERSPHINCTERIC RESECTION
Selection of patients
The selection of patients who may benefit from the 
intersphincteric resection (ISR) should be based on 
the results of magnetic resonance imaging (MRI), 
computed tomography, endoanal ultrasonography, rigid 
proctoscopy and digital examination[17]. Particularly, 
digital examination under anesthesia is important for 
evaluating tumor mobility, tumor relation to the anal 
sphincter and final decision making[18-20]. 

A recent systematic review[21] addressed that the 
method should be ideally applied in T1-3 tumors 
located within 30-35 mm from the anal verge, with or 
without internal anal sphincter (IAS) invasion[22]. 

Absolute contraindications for the method are T4 
tumors, invasion of external anal sphincter (EAS), 
fixed tumors in digital examination (indication that 
the tumor has broken through the intersphincteric 
plane), poorly differentiated tumor, poor preoperative 
sphincter function, distant metastases and presence of 
mental disease[23]. 

Surgical technique
ISR was firstly described by Schiessel et al[24] in 1994 
and the principle of the technique is based on the 
dissection of the anatomical plane between the IAS, 
which is the prolonged muscular layer of the rectum, 
and the EAS. The technique is aiming to increase the 
preservation of sphincter and to avoid the need for a 
permanent stoma for low rectal cancer tumors. 

The operation consists of an abdominal and a 
perineal phase. The abdominal phase starts with high 
ligation of the inferior mesenteric vein and the inferior 
mesenteric artery immediately after the emergence 
of the left colic artery[25]. In order to accomplish 
that, the peritoneum above the inferior mesenteric 
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vessels is divided, and left mesocolon is mobilized 
via mesofascial separation[26]. After the ligation of the 
vessels, the parasigmoid and pararectal peritoneal 
folds are divided and the mesosigmoid is mobilized 
via mesofascial separation. Mesosigmoid is continuous 
with left mesocolon above and mesorectum below[27]. 
The dissection continues in the mesorectal plane, 
with the separation of the mesorectum from adjacent 
mesorectal fascia[2]. Although not always necessary, 
mobilization of the splenic flexure might be required[28]. 
Splenic flexure mobilization, requires freeing of 
both mesocolic and gastrointestinal components[29]. 
The dissection of left mesocolon, mesosigmoid and 
mesorectum via mesofascial separation, allows the 
removal of the specimen with intact fascial layers 
whilst simultaneously maximizing lymph node yield[27].

Laparoscopic, open[30] and robotic[31] approaches 
have been used for the abdominal phase. 

For the perineal phase, the patient is placed in the 
high lithotomy position, a self-retaining retractor is 
applied for perineal exposure[28] and 1 mg epinephrine 
diluted in 20 mL of saline solution is injected at several 
points beneath the anal mucosa, for minimization 
of bleeding and facilitation of intersphincteric dis
section[32]. A circumferential incision in the anal 
mucosa, at a distance of at least 1 cm from the 
macroscopic distal edge of the tumor for T1 lesions 
and 2 cm for T2-3 lesions is made in such a way, 
to include in the specimen the whole rectal wall as 
well as a part or the whole of the IAS[32] (Figure 1). 
The anal orifice is then closed transanally with purse 
string sutures to prevent tumor cell dissemination 
during the perineal approach[22]. Under direct vision, 
the dissection is continued cephalad through the 
intersphincteric space to be connected with the TME 
plane developed transabdominally[3]. The specimen is 
usually delivered per anus. The continuity of GI tract is 
then restored by a hand-sewn coloanal anastomosis. 
Many types of hand sewn anastomosis have been used 
such as, colonic J-pouch, transverse coloplasty, or 

straight coloanal hand-sewn anastomosis, according to 
surgeons preference[22]. Finally, diverting ileostomy or 
colostomy is performed[21]. 

There are three types of ISR (partial, subtotal or 
total) depending on the extent of the IAS resection. 
Therefore, partial ISR is defined as a one-third 
resection of the upper part of the IAS, subtotal ISR 
as a two-third resection of the IAS, and total ISR as a 
complete resection of the IAS[21]. Combined resection 
of the EAS (external sphincter resection, ESR) is 
sometimes performed for tumors with suspected 
invasion into the intersphincteric space and/or external 
sphincter muscles[33,34]. 

ISR differs from conventional coloanal anastomosis 
performed after ultra low anterior resection, because 
it’s characterized by resection of internal sphincter by 
dissection in the intersphincteric plane[35]. 

Early postoperative outcome
Operative mortality varies between 0% and 1.7%, 
while postoperative morbidity rate ranges between 8% 
and 64%[22]. Main causes of morbidity are anastomotic 
leakage, anastomotic stricture, fistula formation, pelvic 
sepsis development, wound complications, bleeding 
and ileus[22]. Particularly anastomotic leakage, has been 
reported as related to postoperative anastomotic stricture 
formation, cancer recurrence, poor postoperative function 
and increased operative mortality[36]. In a meta-analysis 
by Martin et al[17], a 25.8% cumulative morbidity rate is 
reported, with an anastomotic leak rate of 9.1% and a 
pelvic sepsis rate of 2.4%. Akagi et al[37], reported Dindo 
Grade Ⅱ complication rate of 12% and anastomotic leak 
rate of 5.6%, while Saito et al[38], reported a 10% leak 
rate. 

Oncological outcome
Tilney and Tekkis[36] performed a literature search to 
identify studies reporting outcomes following ISR. 
Twenty-one studies, accumulating a total of 612 
patients were identified. The pooled rate of local 
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Figure 1  Schematic presentation of the perineal phase of intersphincteric resection. A: Akagi et al[37]; B: Saito et al[49]. a: Total ISR; b: Subtotal ISR; c: ISR + 
PESR; d: Partial ISR. CLM: Conjoined longitudinal muscle; ISG: Intersphincteric groove; LAM: Levator ani muscle; IS: Internal sphincter; ES: External sphincter; DL: 
Dentate line; AV: Anal verge.
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80%). 
In a recent study[41], 77 patients who underwent 

ISR, compared to 33 patients who underwent APR 
and 68 patients who underwent LAR. There were 
no significant differences in the disease stage status 
between the ISR and the LAR group of patients, 
although in the APR group more advance TNM 
stage was noticed. Overall recurrence (both local 
and distant), was noticed in 7.8% of the patients 
after ISR compared to the 11.7% in the LAR group 
and to the 12.1% in the APR group (P = 0.67). The 
local recurrence rate was 2.6% for the ISR group 
of patients compared to the 5.9% in the LAR group 
and to the 6.1% in the APR group (P = 0.57). With 
a median follow-up of 69 mo (range: 56-87), the 
5-year local recurrence-free survival was 93.5% for 
the ISR group, 88.2% for the LAR group and 87.9% 
for the APR group; although these differences were 
not statistically significant. The 5-year overall survival 
rate after ISR was 76.4%, better than the APR (51.2%) 
and similar to the LAR (80.7%), probably reflecting 
the higher frequency of advanced cancers in APR 
group of patients. The 5-year overall survival rate 
according to the TNM stage in patients who underwent 
ISR was 90.0% for stage Ⅰ, 79.8% for stage Ⅱ, 
and 65.6% for stage Ⅲ. In stage Ⅲ patients, the 
5-year overall survival rate for the ISR, LAR, and APR 
groups was estimated at 65.6%, 56.3%, and 33.3%, 
respectively (P = 0.02). These long-term results 
suggest that ISR is a suitable technique based on the 
oncologic outcome. However, T3 tumor and patients 
with positive microscopic resection margins were more 
likely to have local recurrence after ISR[42,43]. 

Finally, the CRM is a powerful indicator for local 
recurrence[44] and the CRM around the anal canal has 
been proposed as a risk factor for local recurrence 
when ISR is performed[21]. The group of patients with 
positive CRM displayed significantly worse overall 
survival, disease free survival and local relapse free 
survival rates than the negative CRM group of patients 
(P < 0.001)[38]. 

Other risk factors for local recurrence include, de-
differentiation of the tumor, and preoperative CA19-9 
levels above 37 U/mL[45], while pathological N1 and 
N2 tumor and poorly differentiation of the tumor, have 
been reported as risk factors for distant recurrence[45]. 

Functional outcome: Quality of life
Although postoperative anal function represents a 
particularly important clinical outcome measure after 
sphincter-preserving surgery for lower rectal cancer, 
only few studies have reported short-term postoperative 
results[46-51]. After ISR, resting pressure is not greatly 
restored, but gradually recovers overtime[18,47]. In con
trast, the maximum squeeze pressure is not affected. 
Anal function seems to improve over time[49,52]. 

Köhler et al[53] reported a 29% reduction in resting 
anal pressure following ISR, while the squeeze 
pressure recovered to preoperative levels after 12 mo. 

recurrence was 9.5%, the average 5-year survival was 
81.5%, while distant metastases occurred in 9.3%. 

In Martin et al[17]’s systematic review, the mean 
distal free resection margin was 17.1 mm (range: 
12-29 mm), a CRM negative margin was achieved 
in 96% (range: 89%-100%) of the patients, an R0 
resection was performed in 97% of the patients, 
the overall local recurrence rate was 6.7% (range: 
0%-23%), the 5-year disease-free survival rate was 
78.6% (range: 69%-87%) and the 5-year overall 
survival was 86.3% (range: 62%-97%), at a median 
follow-up of 56 mo. 

A large prospective study published in 2013[37], 
with 124 patients with low rectal T1-3 tumors without 
preoperative chemo-radiotherapy (CRT), showed total 
(local and distant) postoperative recurrence rate of 
16.1%, including 4.7% at stage Ⅰ, 19.5% at stage 
Ⅱ and 25% at stage Ⅲ disease. Local recurrence 
(including recurrence in anastomotic site, lateral 
lymph nodes and pelvic floor recurrence) occurred in 
4.8% of patients, including 4.7% at stage Ⅰ, 4.9% 
at stage Ⅱ and 5.0% at stage Ⅲ disease. There 
was no anastomotic site recurrence. Lateral lymph 
node metastasis was observed in 2.4% of patients 
(2% at stage Ⅰ, 2.4% at stage Ⅱ and 2.5% at 
stage Ⅲ). Pelvic floor recurrence was also found in 
2.4% patients (2% at stage I, 2.4% at stage Ⅱ, and 
2.5% at stage Ⅲ). The rate of distant metastasis 
was 10.5% in total. The cumulative recurrence-free 
5-year survival rate at each stage was 92.2%, 81.9%, 
and 69.6% respectively and the cumulative cancer-
specific 5-year survival rate at each stage was 90.5%, 
91.0% and 83.6%, respectively. The overall 5-year 
survival rate at each stage was 84.2%, 85.2%, and 
78.6% respectively. Moreover, the authors compared 
the oncologic outcomes after ISR with those after 
APR performed during the same period. No significant 
differences were noticed in the pathological stage 
distribution between the two operative methods. The 
overall recurrence-free survival and local recurrence 
rates after ISR were similar to those after APR. 

In Saito et al[38]’s prospective study, 199 patients 
underwent ISR. Among them 25% had undergone 
neoadjuvant CRT and 20.6% underwent concomitant 
partial EAS resection. After a median follow-up of 6.5 
years (range: 12-164 mo), pulmonary metastases 
were occurred in 14.1%, local recurrence with or 
without distant metastasis in 13.6%, liver metastasis 
in 7.5% and combined recurrence in 4.5% of the 
patients. Positive CRM was reported as high as 19.6%, 
but T4 tumors were also included in the study (19 
T4 tumors out of 199). The estimated 7-year overall 
survival, disease free survival and local relapse free 
survival rates were 78%, 67%, and 80%, respectively. 

Most of the studies comparing LAR, APR and 
ISR[19,37,39], concluded in non-statistically significant 
differences regarding their oncological outcome, 
although Saito et al[40] disclosed that the 5-year overall 
survival was worse in APR than in ISR (61.5% vs 
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In Martin’s et al[17] systematic review, the mean nu
mber of bowel movements per day was 2.7. Nearly half 
(51.2%) of the patients reported “perfect continence”, 
about a third (29.1%) experienced fecal soiling, 23.8% 
had flatus incontinence and 18.6% had urgency. 

In a large study assessing functional outcomes 
after ISR, Denost et al[54] reported that half of the 
patients had a “good functional result”, 39% had minor 
fecal incontinence and 11% had major incontinence. 

Saito et al[38] reported the long term functional 
results of 199 patients. In this study mean stool 
frequency per 24 h was 4.0 ± 3.7 and the median 
Wexner score was 8.5 (range: 0-20) in all patients 
at 5 years after stoma closure. Approximately 50% 
of patients had stool fragmentation and incontinence 
to gas, 30% still experienced soiling during the day 
and at the nighttime, while a quarter suffered from 
difficulties in evacuation. Multivariate analysis disclosed 
male gender and preoperative CRT as independent 
factors predisposing to a worse continence score, 
although the type of surgery (partial or total ISR) did 
not affect the long-term functional outcomes. Similarly, 
Ito et al[51] reported that preoperative CRT was the 
risk factor with the greatest negative impact on anal 
function after ISR. 

In contrast, multivariate analysis in Yamada et al[32]’s 
study disclosed patient’s age at surgery as the only 
risk factor for postoperative fecal incontinence. 

Bretagnol et al[48] reported that frequency, urgency, 
the Wexner score and the Fecal Incontinence Severity 
Index were significantly improved following colonic 
J-pouch reconstruction, compared to the straight 
coloanal anastomosis. 

Denost et al[54] reported that the risk of fecal in
continence after ISR was directly related to the tumor 
level and the height of the anastomosis, stating that for 
a “good” continence result, distance of tumor greater 
than 1 cm from the anorectal ring and anastomosis 
higher than 2 cm from the anal verge, are required.

In a recent study[41], comparing the functional 
outcomes following ISR and LAR, the authors disclosed 
that the postoperative defecation functions in terms 
of the frequency of defecation, urgency, ability to 
distinguish gas emission and perianal skin irritation, 
were equal between the two techniques, the Wexner 
score was lower in the LAR group, but no significant 
difference was observed in the fecal incontinence 
quality of life (FIQL) score between the ISR and LAR. 

Bretagnol et al[48] using both SF-36 and FIQL 
questionnaires to compare quality of life (QoL) between 
patients undergoing ISR and conventional coloanal 
anastomosis, found no differences in the QoL between 
the two groups throughout the physical and mental 
subscales of the SF-36.

Saito et al[38] reported that patients after ISR with 
or without partial EAS excision have QoL at 5 years 
equal to or better than those preoperatively, but 

patients with preoperative CRT showed significantly 
worse FIQL scores after long-term follow-up. 

Conclusion
ISR was developed as an alternative to the classical 
surgical approaches for the treatment of low rectal 
cancer patients who might be benefited from a 
sphincter preserving technique and who otherwise, 
should have undergone an APR. Literature results 
suggest that when the method is applied in T1-3 
tumors located within 30-35 mm from the anal verge 
with or without IAS invasion, is technically feasible, 
safe (in terms of early postoperative outcome), with 
equal oncological outcomes compared to LAP and APR 
and acceptable QoL. APR should be reserved for locally 
advanced tumors.

ANTERIOR PERINEAL PLANE FOR ULTRA-
LOW ANTERIOR RESECTION OF THE 
RECTUM
Selection of patients
The Anterior Perineal PlanE for Ultra-low Anterior 
Resection of the Rectum (APPEAR) procedure was 
developed to allow sphincter-preserving rectal resection 
for both benign and malignant pathology, which would 
traditionally required APR or completion proctectomy, 
if treated by conventional means[55]. In recent case 
reports, APPEAR is indicated for patients with low rectal 
cancer, 2-5 cm from the anal verge[56,57]. 

Surgical technique
The APPEAR technique, was firstly described by 
Williams et al[55] in 2008. The technique consists of 
abdominal and perineal approach, allowing access to 
low and difficult to be reached rectum between the 
levator ani muscle and the superior margin of EAS. 

The abdominal phase of the operation is the same 
as the abdominal phase of ISR and is described 
above. The abdominal phase can be performed either 
laparoscopically or open. 

For the perineal phase, the patient is placed in a 
high lithotomy position and the rectovaginal/prostatic 
plane is infiltrated with 1 in 300000 adrenaline saline 
solution. A convex crescentric skin incision is made 
in the perineum midway between the vagina or the 
base of the scrotum and the anal verge. The skin and 
subcutaneous tissue are dissected from the underlying 
external anal sphincter and transverse perinei muscles, 
and reflect forwards. In the female, the plane between 
the posterior vaginal wall and the anterior rectal 
wall is entered anteriorly to the perineal body. In the 
male, the rectourethral/prostatic plane is entered 
similarly, firstly isolating and then dividing bilaterally 
the rectourethralis muscle, close to the rectum. After 
dividing the rectourethralis muscle, the anterior rectal 
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wall is mobilized from the prostate, using both blunt 
and sharp dissection. At the inferolateral aspect of 
the prostate, the dissection is performed close to 
the rectum, avoiding damage to the neurovascular 
bundles. The perineal dissection is continued cephalad 
until the plane created from above by the abdominal 
operator is reached. The rectum is then freed laterally 
and the specimen is delivered through the perineum. 
The continuity of GI tract was established with either 
straight coloanal anastomosis or a short colonic pouch, 
with protecting ileostomy[55]. 

Early postoperative outcome
Both in the initial pilot study[55] as well as the latter 
case report studies[56,57], no mortality was reported. 
The main postoperative complication was perineal 
wound infection with an incidence ranging from 15.4% 
to 60% and subsequent colonic/ileoanal pouch perineal 
fistulation in some of the patients[55-57]. Anastomotic 
stricturing occurred in 3 patients in the pilot study[55]. 

Oncological outcome
Oncological outcome is documented in only two 
studies[55,57]. In the pilot one[55], only half of the 
patients (7 out of 14) had rectal cancer, the median 
DRM was 20 mm (range: 10-37 mm) and the median 
circumferential resection margin was 5 mm (range: 
2-21 mm). No local recurrence was noted within a 
median follow up of 2 years, but one patient developed 
distant metastases. In the recent one, no recurrence 
was documented, but the median follow up was only 
11 mo[57]. 

Functional outcome: QoL
Functional outcome were also documented in only 
two studies[55,57]. In the pilot one, the median Wexner 
score after ileostomy closure was 5 in the patients 
treated with coloanal anastomosis, all patients were 
continent to solid and liquid stool, with only one patient 
reporting fragmented evacuation and three patients 
reporting fecal urgency[55]. In the later study, the 
average Wexner score was 5.5 after ostomy closure[57]. 
Both articles showed normal resting and squeezed 
pressures after the APPEAR. QoL was reported in only 
one study[55] with the use of SF-36 questionnaire, 
disclosing no significant changes following the APPEAR 
procedure after the ileostomy closure. 

Conclusion
Compared to ultra-low anterior resection, the APPEAR 
technique has the advantage of providing greater 
distal access to the rectum for mobilization and com
pared to ISR, has the advantage of not disrupting the 
sphincters[3]. However, the complication rate is high, 
mainly related to perineal wound infection, while the 
reports on the oncological and functional outcomes are 
limited. More studies are needed for evaluation of the 
technique. 

LOCAL EXCISION TECHNIQUES: 
TRANSANAL ENDOSCOPIC 
MICROSURGERY AND TRANSANAL 
MINIMALLY INVASIVE SURGERY
Selection of patients
Both methods are primarily used for local excision of 
lower, middle and upper rectum benign tumors via the 
anus[58,59]. 

Literature addresses that Transanal Endoscopic 
Microsurgery (TEM) can be applied for the resection 
of other benign rectal and extrarectal masses such 
as neuroendocrine tumors, retrorectal cysts, masses 
within the anovaginal septum, as well as for the 
repair of high rectovaginal fistulas[60], although the 
experience in these rare indications is limited. TEM 
has also been effectively used to treat anastomotic 
strictures, rectal prolapse, high extrasphincteric fistulas 
and for transrectal drainage of pelvic collections[61]. 

Current indications for local excision have expanded 
to include either the treatment of early stage rectal 
cancer in curative intense or as a palliation in patients 
with advanced rectal cancer who either refuse radical 
excision or they are poor surgical candidates[62,63]. 
Patients with incidentally found carcinoma following 
endoscopic polypectomy are suitable candidates for 
local excision, especially in the setting of a sessile polyp 
or when there is concern about margin positivity[64]. 

Applications of TransAnal Minimally Invasive Surgery 
(TAMIS) beyond local excision, have already been 
defined and they include the repair of rectouretheral 
fistulae[65], distal rectal mobilization[66], extraction of 
rectal foreign bodies[67], and most importantly, the use 
of TAMIS for transanal TME[68]. 

The right selection of the patients, who will be be
nefited by local excision in cases of early rectal cancer, 
is still an obstacle. Endorectal Ultrasound (ERUS) 
and/or pelvic MRI are mandatory for the preoperative 
staging of them. ERUS is more sensitive for the 
determination of the bowel wall depth invasion, while 
MRI is superior at evaluating mesorectal lymph nodes 
and the circumferential resection margin[69]. 

Based on the above imaging findings, NCCN gui
delines[1], clearly recommend local excision as the 
treatment of choice for: (1) mobile/nonfixed rectal 
tumors, (2) less than 3 cm in size, (3) occuping less 
than 1/3 of the circumference of the bowel, (4) not 
extending beyond the submucosa (T1) which are (5) 
well to moderately differentiated and (6) with low-risk 
histopathological features. On the other hand, local 
excision should be avoided in cases of lymphovascular 
invasion, perineural invasion and mucinous components 
which are considered as high-risk characteristics, with 
high lymphnode metastatic potential. 

Surgical technique
TEM, was firstly developed in the 1980s by Buess et 
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al[70], for the removal of endoscopically unresectable 
sessile rectal polyps. The author developed specific 
surgical rectoscope and instruments to address this 
problem. This facilitated a new way of operating in the 
rectum that was very precise and accurate due to its 
binocular vision and 3D visualization[71]. 

The equipment consists of a rigid rectoscope 
fixed to operating table and a unit for carbon dioxide 
insufflation, suction, irrigation and rectal pressure 
monitoring. The rectoscope is 4 cm in diameter, 
available in two main sizes, short (12 cm) and long 
(20 cm). Which one will be used, depends on the pre-
operative location of the lesion in the rectum. The 
removable faceplate of the rectoscope has ports to 
facilitate the insertion of the long instruments, the 
suction required and to accommodate the stereo
scope through which the surgeon can see the lesion 
magnified by six-fold. In recent times this can be 
connected to a laparoscopic video stack, which some 
surgeons prefer[72]. 

For anterior lesions, the patient should be placed 
prone and for posterior lesions in the lithotomy 
position[72]. The pneumorectum is maintained at a 
constant pressure of 10-12 mmHg which is enough 
for rectal wall distension and exposure of the tumor. 
The dissection begins by making a dotted line with 
the monopolar electric scalpel 10-15 mm from the 
macroscopic tumor margin[73]. 

For adenomas located within the intraperitoneal 
portion of the rectum, a careful mucosectomy, avoiding 
entry into the peritoneum, is indicated[64]. 

For extraperitoneally located adenomas and for all 
invasive carcinomas, full thickness resection should be 
offered as a standard treatment option[64]. 

Circumferential adenomas in the lower and middle 
rectum can be resected as complete full thickness 
segments, followed by an end-to-end anastomosis[64]. 

Invasive carcinomas in the posterior or lateral 
wall may be resected with some perirectal fat, often 
including 1 or 2 adjacent lymph nodes, which can be 
examined for metastatic spread[64]. 

With TEM, it is possible to perform local exci
sions with low risk of perforation at a distance up to 
18-20 cm when the tumor is located in the posterior 
quadrant and up to 15 cm when it is located anteriorly 
or laterally. The limit for low located lesions is the anal 
verge itself[73]. 

The resection bed is usually closed using a running 
3-0 polydioxanone (PDS) suture on a small-half 
needle[64]. If peritoneum is entered, the defect should 
be always closed, while the resection bed below the 
peritoneal reflection, may be left open[64]. Finally, 
the surgical specimen is pinned out and oriented for 
pathological analysis of the margins[74]. 

TEM has not become universally adopted by co
lorectal surgeons due to the considerable cost of the 
apparatus and the steep learning curve required for the 
mastering of the technique[75]. These disadvantages 

prompted surgeons to examine alternative methods 
for performing transanal surgery.

TAMIS was developed in 2009[76], and it is defined 
as the use of any multichannel single-port which can be 
placed transanally, combined with the use of ordinary 
laparoscopic instruments, such as a laparoscopic 
camera (preferably a 5-mm, 30° or 45° lens) and a 
standard laparoscopic carbon dioxide insufflator for 
performing endoluminal and more recently, extra
luminal surgery[77]. A systematic review[75] of the 
published studies revealed that eight different types of 
TAMIS platforms have been used for local excision of 
rectal neoplasia. Regardless of which platform is used, 
the principles of TAMIS remain the same and the key 
advantages to its use are upheld. 

Early post-operative outcome
Few deaths have been reported in the literature, mainly 
related to metastatic disease in the late postoperative 
period or due to advanced disease in patients in whom 
palliative TEM had been performed[59,78]. 

The overall complication rate for TEM has been 
reported between 6% and 31%, with an equal dis
tribution between benign and malignant disease[79]. 
Perioperative complications include hemorrhage and 
intraperitoneal perforation (0%-9%), which both may 
require conversion to laparotomy[79]. Postoperative 
hemorrhage has been reported in 1% to 13% of pa
tients. Most resolve spontaneously or conservatively 
with blood transfusion[64]. The conversion rate was 
around 5%, mainly related to technical difficulties[74]. 

Since TAMIS is a fairly a new technique, the ap
praisal of its results is mainly based on retrospective 
studies and case reports. Albert et al[77], reported a 
6% microscopically positive margins on final pathology 
and a recurrence rate of 4% at 6- and 18-mo follow-
up. The largest multicentre series on TAMIS for rectal 
lesions[80] included 75 patients (low grade rectal 
adenoma 33%, high grade rectal adenoma 23%, 
rectal adenocarcinoma 43% and carcinoid tumour 
1%). Intraoperative complications occurred in 8% and 
postoperative morbidity rate was 19%, with only one 
patient requiring re-intervention. 

However, the only systematic review[75] of 390 
TAMIS resections published in the English literature, 
disclosed: a 3.0 cm average size of lesions resected, 
located within a 7.6 cm mean distance from the anal 
verge (range: 3-15 cm), an overall margin positivity 
rate of 4.36%, a tumor fragmentation of 4.1% and an 
overall complication rate of 7.4%.

Oncological outcome
The ideal goal for the treatment of T1N0M0 rectal 
cancers should be the maximization of the oncological 
outcome, with simultaneous minimization of the long-
term impact of the treatment on the QoL[81]. 

Long-term results studies on the oncological 
outcome following traditional transanal local excision 
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for T1 tumors, disclosed local recurrence rates higher 
than 29%[82-84]. 

On the other hand, the published results on the 
oncological outcome following TEM remain controversial, 
since other studies[85] reported favorable results with 
local recurrence rates lower than 10%, others[86] 
confirmed the lower local recurrence rates following 
TEM compared to the transanal local excision (18.5% 
vs 27.7%) but without statistical significance, others[87] 
stated alarming figures for local recurrence following 
TEM for T1 rectal tumors, while local recurrence rates as 
high as 20.5% have also been reported[88]. 

In an attempt to evaluate further the above findings, 
both Tytherleigh et al[89] in 2008, as-well-as Bach et 
al[90] in 2009, offered possible explanations for these 
unfavorable results. Both studies made clear that the 
depth of submucosal invasion (sm level) constituted 
a strong predictor for recurrence, since sm1 tumors 
showed low recurrence rates, but sm2-3 tumors 
showed recurrence rates similar to the T2 lesions[89,90]. 
Thus, locally excised pT1sm1 tumors without lym
phovascular invasion, up to 3 cm in diameter, have 
a local recurrence rate of less than 5%, while locally 
excised pT1sm2-3 tumors have a local recurrence rate 
of up to 20%, similarly to T2 tumors[72]. 

Apart from the sm level of invasion, tumor dif
ferentiation, vascular or perineural invasion, positive 
resection margins, lymphocytic infiltration, lymph node 
spread and tumor budding (presence of neoplastic 
cells below the invasive front), have been proposed 
as additional dismal prognostic factors for local 
recurrence[73]. 

According to the NCCN guidelines[1], the standard 
treatment for T2N0M0 rectal adenocarcinoma is TME 
without adjuvant therapy per se, since such tumors 
have a lymph node involvement rate between 12% 
and 29%[58]. 

However, literature addresses that for T2 tumors, 
simple local excision (either transanal or TEM), local 
excision followed by postoperative CRT, as well as 
preoperative CRT followed by local excision, have been 
attempted. 

TEM alone is not acceptable treatment option for 
fit patients with rectal cancer of local stage T2 or 
deeper[79]. 

CRT after local excision presented disappointing 
results, since local recurrence rate has been reported 
as high as 45%[91].

However, TEM after neoadjuvant CRT for down
staging of advanced tumors has been investigated 
demonstrating promising results[79]. 

Lezoche et al[92] prospectively randomized 70 
patients with T2N0 rectal cancers to either TEM (n = 
35) or laparoscopic radical resection (n = 35) after 
CRT. Patients were restaged after neoadjuvant therapy. 
Those in the TEM group had significantly better results 
in terms of hospital stay, blood loss and duration of 
surgery than those in the radical resection group, 

although there was no difference in complication rates 
between the two groups. Oncologic results after TEM 
and radical resection were comparable in terms of 
local (5.7% vs 2.8%), distant (2.8% vs 2.8%) and 
combined (9% vs 6%) recurrence rates, as well as the 
probability of disease-free survival (both 94%). The 
above oncological outcome, combined with the shorter 
hospital stay and the faster return to normal activities 
in the TEM group of patients, may suggest that TEM 
is a favorable and acceptable technique for selected 
T2 patients without nodal involvement or distant 
metastasis, though more evidence is required. 

In their review, Borschitz et al[93] included seven 
studies and 237 patients who underwent local excision 
for T2-3 rectal tumors after neoadjuvant CRT. The 
authors addressed that when complete pathological 
response was achieved (ypT0), local recurrence was 
0% and systemic recurrence was 4%, in ypT1 tumors, 
local recurrence was 2% and systemic recurrence 
was 7%, in ypT2 tumors, both local and systemic 
recurrence rose to 7%, while when there was no 
response (ypT3), the local recurrence was 21% and 
the systemic recurrence was 12% after local excision.

Similarly, a prospective study[94] of 27 patients with 
ypT0-2 tumors in the lower rectum after neoadjuvant 
CRT, treated by TEM, showed a local recurrence 
rate of 15% within a median follow-up of 15 mo. 
Lymphovascular invasion was disclosed as the only 
independent dismal prognostic factor for local failure 
(P = 0.04), while tumor size, ypT status, T-status 
downstaging, lateral/radial margins and tumor 
regression grade, did not reach statistical significance. 

Finally, a systematic review[95] comparing the 
effectiveness of TEM to radical surgery for T1-2 rectal 
tumors, concluded that the TEM procedure was 
associated with a higher risk of local recurrence, but 
was statistically equivalent to radical surgery in terms 
of overall mortality, overall survival and the risk of 
distant metastasis. We should state however, that the 
main bias of this review was that low risk T1, high 
risk T1, as well as T2 tumors, were indiscriminately 
enrolled.

Functional outcome
As a result of the dilation of the anal canal by the 
proctoscope and the prolonged operative time, it has 
been suggested that damage to the anal sphincter 
could cause postoperative fecal incontinence[96]. Existing 
data indeed suggested reduced anorectal manometric 
pressures (particularly the resting one) in patients who 
have undergone TEM, directly correlated to the length of 
the procedure, however this did not change continence 
scores or other anorectal parameters[97].

In a prospective study of 41 patients, Cataldo 
et al[98] found no deleterious consequences on fecal 
continence after TEM. They did not find any significant 
difference between pre- and postoperative mean Fecal 
Incontinence Severity Index (FISI) score (2.4 vs 2.4), 
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mean FIQL score, number of bowel movements per 
day (mean 2.4 vs 1.5) and ability to defer defecation. 

In a recent study of 50 patients, Doornebosch et 
al[99] found significantly improved FISI and FIQL scores 
after TEM (all P < 0.05). 

Patients themselves reported improved QoL after 
surgery[99]. This improvement may be attributed to 
the fact that rectal lesions and subsequent mucous 
production contribute to the symptoms of fecal 
incontinence, which disappear once the lesion is 
excised. Furthermore, the presence of a large rectal 
mass may induce a continuous internal anal sphincter 
reflex, leading to a decreased anorectal function. 

Allaix et al[100] studied the long-term functional 
outcomes and the QoL parameters after 5 years follow-
up in 93 patients who underwent TEM. Similarly to 
previous studies, manometric values, such as anal 
resting pressure, rectal sensitivity threshold, maximum 
tolerated volume and urge to defecate threshold, 
declined at 3 mo but returned to preoperative level 12 
mo after surgery. Compared to preoperative levels, 
there were no significant changes in anal squeeze 
pressure after surgery. Wexner incontinence scores and 
general QoL scores, which were increased in the early 
postoperative period, returned to preoperative levels at 
5 years. 

The functional outcome of TAMIS after rectal polyps 
resection are reported in only one study[101], showing 
excellent short-term results and comparable to functional 
results using the dedicated TEM equipment. 

Conclusion
Both TEM and TAMIS are safe procedures. TEM should 
be used in T1 rectal cancer, with favorable pathologic 
features. The use of TEM after preoperative CRT is 
still debatable. Anal function after TEM is improving. 
Not enough oncological or functional outcomes are 
available for TAMIS.

TRANSANAL TOTAL MESORECTAL 
EXCISION
Selection of patients
Transanal Total Mesorectal Excision (TaTME) was 
developed to overcome technical difficulties associated 
with laparoscopic TME[68]. Most of the surgeons 
believe that patients with narrow pelvis, visceral 
obesity or large tumor diameter, are favored by this 
technique[102]. The procedure is feasible for mid and 
low rectal cancers. 

In a systematic review[68] of 150 cases, rectal 
adenocarcinoma was the indication for TaTME, except 
9 cases published by Wolthuis et al[103].

In their report, Tuech et al[102] stated as con
traindications for the procedure T4 tumors invading 
the vagina or the prostate, tumors with no objective 
response to preoperative CRT as well as tumors 
invading EAS or levator ani. de Lacy et al[104] added as 

contraindications a BMI over 35, the recurrence and 
the intolerance of pneumoperitoneum. 

Surgical technique
Trananal TME is a new technique that allows the trans
anal mobilization of the rectum from distal to proximal 
using a variety of flexible or rigid transanal platforms[68]. 
The devotees of the technique support that TaTME 
facilitates radical dissection of the difficult distal part 
of the TME dissection in a narrow and/or rigid pelvis, 
allowing clear and safe definition of the tumor-free distal 
resection margin[105]. 

TaTME can be performed in conjunction to trans
abdominal assistance through multiport laparoscopy, 
mini-laparoscopy or a single-port access[68]. Some 
authors report that abdominal phase of the operation 
should be performed first, with the transanal phase 
to follow, other teams perform the two phases synch
ronously[102], pure TaTME has also been reported[106,107], 
while different type of platforms or even robotic TaTME 
has also been performed[108]. 

The standardized technique has two phases, ab
dominal and transanal. Most authors complete the 
abdominal phase with high ligation of inferior mesen
teric vessels and mobilization of the left colon and 
the splenic flexure. The fecal stream is diverted with 
a loop ileostomy, unless a permanent stoma is being 
fashioned[12]. 

The transanal phase starts after the placement 
of a self-retaining retractor and the exploration of 
the rectum. For tumors located up to 3 cm from the 
anal verge, there is a necessity to be performed an 
intersphinteric dissection, after sectioning the dentate 
line with electrocautery. Once the full-thickness rectal 
wall is completely sectioned, a purse-string suture 
is placed through the rectum to tightly occlude it. 
Thereafter, it is necessary for the transanal dissection 
of the first 4 to 4.5 cm of the anal canal to insert a 
Transanal Access Platform. CO2 is insufflated to a 
pressure of 10 to 12 mmHg, and it is adapted during 
the progression of the dissection. Once introduced 
into the presacral plane, the mesorectum is mobilized 
and the posterior dissection proceeded cephalic in 
the avascular presacral plane in accordance to TME 
principles. This plane of dissection is extended medially, 
laterally, and interiorly to achieve circumferential 
rectal mobilization. The dissection is performed cir
cumferentially and progressively to avoid retraction of 
the rectum that could make the division of one side 
difficult. Finally, the peritoneal reflection is visualized 
and divided to achieve sigmoid colon mobilization, with 
both teams collaborating to complete it. The device 
is removed and the specimen is carefully extracted 
transanally. The section of sigmoid colon is performed 
proximal to the vascular pedicle with scalpel. The 
division of the remaining mesentery and the marginal 
artery are completed with the specimen exteriorized. 
A handsewn coloanal anastomosis is then performed 
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Functional outcome
Functional outcomes are reported only in one study[102]. 
After the reversal of the ileostomy in 52 out of the 
56 enrolled patients, 3 (5.7%) required a colostomy 
because of severe fecal incontinence, while for the 
remaining 49 patients without stoma (94.3%), the 
median Wexner score was 4 (range: 3-12) and among 
them, 14 (28.5%) had a score greater than 7 and 
13 (28%) reported stool fragmentation and difficult 
evacuation. 

Conclusion
TaTME is feasible and safe. The general consensus is 
that curative TaTME should be performed only when 
a board approved protocol is available and only by 
colorectal surgeons with extensive experience in mini
mally invasive and transanal endoscopic surgery. More 
studies are needed to evaluate the oncological and 
functional outcomes of the technique. 

SUMMARY
If ISR is applied in T1-3 rectal tumors located within 
30-35 mm from the anal verge with or without IAS 
invasion, is technically feasible, with acceptable 
morbidity rates, equal oncological outcomes compared 
to LAP and APR and acceptable QoL, reserving APR for 
locally advanced tumors (Table 1).

APPEAR is a promising technique, having the 
advantage of not disrupting the sphincters compared 
to ISR. However, it carries a significant complication 
rate, while the long-term oncological and functional 
outcomes are unknown, since few studies have been 
published.

TEM and TAMIS should represent the treatment 
of choice for T1 rectal tumors, with specific criteria 
according to the NCCN guidelines and favorable 
pathologic features. 

However, if the pathology report discloses depth of 
submucosal invasion sm2-3 level, we should advised 
the patient that since the locally excised pT1sm2-3 
tumors have a local recurrence rate of up to 20%, they 
should be treated as suffering from T2 tumors.

The recommended treatment of choice for T2 rectal 
tumors is TME without adjuvant therapy per se.

Alternatively to that, although still debatable, 
preoperative (neoadjuvant) CRT followed by TEM or 
TAMIS seems the most promising available therapeutic 
option for T1sm2-3 or T2 tumors.

TaTMEs should be performed only when a board 
approved protocol is available and only by colorectal 
surgeons with extensive experience in minimally 
invasive and transanal endoscopic surgery.

Finally, apart from selecting the right type of op
eration, for every specific tumor, in every selected 
patient, we should also select patients that should avoid 
surgery. Habr-Gama et al[116] proposed the “Watch and 
Wait” approach for patients achieving complete clinical 

response (26.8%) after neoadjuvant CRT. With such an 
approach, the 5-year overall survival and disease free 
survival rates have been reported as high as 100% and 
92%, respectively. 
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