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Introduction

the surgical treatment of low rectal cancer has
always been the subject of considerable controversy.
the abdomino-perineal resection (APR) was the
“gold standard” for many years in the treatment of
low rectal cancer and was one of the most frequently
performed operations. In 1948, dixon proposed the
anterior resection of the rectum (LAR) as an alterna-
tive to abdomino-perineal resection, allowing pre -

servation of the sphincter apparatus and therefore
continence (1). subsequently, in 1979 Goligher in-
troduced the use of the stapler in rectal surgery, thus
greatly expanding the LAR application, allowing
fashioning the anastomosis even at a very low level
(2). In addition, the oncological results after LAR
were greatly improved with the introduction of total
mesorectal excision in 1982 by heald (3). Although
LAR allowed sphincter preservation, it is often asso-
ciated with the development of the “anterior resec-
tion syndrome”, which includes urgency, fragmenta-
tion and anal incontinence thus affecting quality of
life significanlty. to overcome these symptoms, for-
mation of J pouch reservoir and the coloplasty were
proposed in 1990s. In the same period, the inter-
sphincteric resection (IsR), as a further “sphincter-
saving” method for the treatment of low and ultra-
low rectal tumors, was introduced by schissel (4).
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describing ISR and comparing results with LAR in adults were inclu-
ded irrespective of the technique. Tumor and surgical characteristics,
clinical, functional and oncological results were collected.

Results. 25 non-randomized studies were included. Postoperative
mortality ranged between 0% and 2.3%. The hospital stay ranged
from 5 days to 40 days, lower in robotic ISR group if compared with
laparoscopic ISR. Patients avoiding permanent stoma with ISR accept
a lower continence level as satisfactory. Furthermore, anorectal func-
tion after ISR often tends to improve. ISR and LAR presented not sta-
tistically significant differences. Oncological outcomes were not statisti-
cally different Morbidity, blood loss and need for blood transfusions
were lower in the laparoscopic ISR if compared with open approach.

Conclusions. Morbidity could more frequently affect open ISR if
compared with laparoscopic ISR. Functional outcomes were influenced
by neoadjuvant CRT, but not by the surgical approach of reconstruction,
while were positively influenced by partial ISR with respect to total ISR.
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the IsR technique includes complete mobilization
of the rectum up to the external sphincter anteriorly
and up to the puborectalis muscle posteriorly by ab-
dominal approach followed by total or partial exci-
sion of internal sphincter by perineal approach with
subsequent fashioning of the colo-anal anastomosis.
the removal of the internal sphincter is designed to
increase the distal margin of resection, thus preserv-
ing the external sphincter and puborectalis muscle
(5). the IsR can be considered in cases where anal
canal mucosa and/or internal sphincter are involved
while anterior resection is technically very challeng-
ing in these cases. the contraindications of IsR in-
clude infiltration of the external sphincter and/or
puborectalis muscle and poor anal continence (6).
the variations of original surgical technique include
beginning of the operation with a perineal phase fol-
lowed by abdominal phase and use of circular stapler
anastomosis instead of “hand-sewn” to fashion colo-
anal anastomosis (7). the aim of this systematic re-
view is to evaluate the current state of IsR in the
treatment of low rectal cancer and to compare its re-
sults with those of LAR including laparoscopic and
robotic LAR.

Methods

Randomized controlled trials, clinical trials, ob-
servation based trials and case series of IsR for low
rectal cancers in patients >18 years of age were in-
cluded in this review irrespective of the technique of
IsR (abdominal/perineal) and LAR employed.
PRIsmA (Preferred Reporting Items for systematic
Reviews and meta-Analyses) model was used for this
review (8). defined search strategy (“intersphincter-
ic” [All Fields] and “resection” [All Fields]) was used
in Pubmed, Cochrane Register of Controlled Clini-
cal trials, scopus and Publish or Perish from Jan-
uary 1991 to January 2017 to retrieve relevant arti-
cles.  data including patient characteristics and out-
comes were collected from included studies in data
extraction forms, developed on the basis of
“Cochrane consumers and communication review
group’s data collection model”.

Assessment of methodological quality 
of the included studies

the included comparative studies were assessed
by authors for their methodological quality using
the revised and modified grading system of the scot-

tish Intercollegiate Guidelines network (9). the in-
cluded case series and case reports were assessed us-
ing the checklist for the quality of case series of the
national Institute for health and Clinical excel-
lence (nICe) (10).

Results

In total, 444 studies were retrieved following
search strategy. of these, 248 were excluded because
they were not relevant to the objectives of our study.
Review of full text of the remaining 196 studies was
performed, of which 171 studies were excluded. In
total, 25 non-randomized studies were included in
this review: 14 case series and 11 controlled clinical
studies (comparative) (11-35) (Figure 1).

Characteristics of participants (Table 1)
All included studies reported age of the patients

which ranged from 25 years (14) to 86 years (14, 30,
34) with mean age of 58.4 years. In the included
case series, mean age of participants was 58.26 years
[range 25 (14) - 86 years (14)] with male: female ra-
tio of 62:38. the average age of participants in con-
trolled clinical trials was 58.54 years [range 26 (26)
- 86 years (30, 34)] with male to female ratio was
61:39. the mean follow up period was 54.12
months (range 9-185 months) in case series (15, 22)
and 49.76 months (range 1-107 months) in con-
trolled clinical trials (11, 32).

Tumor characteristics (Table 2)
In included case series and controlled trials, the

tumor localization was reported variably ranging
from 1 (15, 20, 30) to 6 cm (23, 30) from the anal
verge. different authors used different locations to
measure its distance such as anal verge (15, 18, 20,
22, 23, 29, 30, 33), anorectal ring (14) and dentate
line (12, 13, 16, 21, 28, 32). methods other than
digital examination used to measure this distance
were proctoscopy/rectoscopy/sigmoidoscopy (12,
15, 17, 21, 22) or colonoscopy (19, 24, 26, 27, 35)
or radiological imaging (30). the infiltration of in-
ternal sphincter was evaluated in only two studies
(20%, 22%) (14, 30) while some studies did not re-
port the number of cases with internal sphincter or
intersphincteric space involvement (18, 22). there
was variability in reporting of the tumour size in in-
cluded studies. the average size of tumor was 3.5cm
(range 1-12 cm) using transanal ultrasound (20).
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other studies didn’t use us (in particular this is
contraindicated if stenosis is present) but Ct and in
most recent cases mRI (22, 26, 35). two studies set
the fixed maximum tumour size as inclusion criteria
(16, 21). Regional lymphnode involvement ranged
from 0% to 72% (23) with variation in the tech-
nique to measure this involvement (mRI vs
transanal ultrasound) while one study used in-
volvement of regional lymphnodes as an exclusion
criteria (13). distance metastasis was present in
3.3% cases (0%-6.5%) (14, 16, 29), but there was
heterogeneity in the use of radiological investigation
to detect and stage them. there was also variability
in patient selection considering distance metastasis
as an exclusion criteria irrespective of resectability of
tumour (23, 29). the reporting of tumour differen-
tiation (G1, G2) varied from 74% to 100% (13, 22,
29), while some studies excluded patients with poor
differentiation (G3, G4) (15, 18, 21, 22, 24, 29).
out of the studies that reported tnm staging, some
of those had excluded patients with t3 tumours (16,
17, 29). only one study reported duke’s staging of

tumours with equal distribution of duke’s staging
between these studies (15). the neoadjuvant
chemoradiotherapy and adjuvant chemotherapy
were used in different extremes. some studies used
this as an exclusion criteria (15, 20, 29) and some
studies included patients irrespective of their adju-
vant treatment status (11, 22, 23), while some stud-
ies included patients selectively.

Surgical characteristics (Table 3)
In included case series and controlled trials, R0

resection (negative resection margin) was achieved
in 89% to 100% case (11, 13-15, 18-20, 22, 23-25,
29, 32, 34). In one of the studies, histological exam-
ination of the margins was performed immediately
(frozen section) after IsR resection and if distal or
circumferential margin was positive, APR was per-
formed in the same setting (22). only few studies
reported the number of lymph nodes removed dur-
ing operation that ranged between 2 and 88 with
mean of 16.25 (20, 25-28). the mean distal resec-
tion margin from tumour was 1.66 cm (range 0.5

Figure 1 - PRISMA flow chart of literature search.
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TABLE 1. CHARACTERISTICS OF THE INCLUDED STUDIES. 

AAuutthhoorr 
YYeeaarr 

TTyyppee ooff 
ssttuuddyy 

YYeeaarrss ooff ssttuuddyy FFoollllooww--uupp 
[[mmoonntthhss]] 

NNuummbbeerr 
ooff ppaattiieennttss 

AAggee  GGeennddeerr  

MMaallee FFeemmaallee 

Bannon 1995 [11] CCT 1984-1993 40 (1-107)2 65 59 (29-83)2 43 (66%) 22 (34%) 

Kohler 2000 [12] CS3 1985-1996  84 (24-144)4 31 59.72 17 (55%) 14 (45%) 

Vorobiev  2004 [13] CS 1997-2002 38 (14-66)4 27 55 (26-75)4 16 (59%) 11 (41%) 

Rullier 2005 [14] CS 1990-2003 NR 92 65 (25-86)4 57 (62%) 35 (38%) 

Schiessel 2005 [15] CS 1984-2000 94 (24-185)4 121 634 93 (77%) 38 (23%) 

Chin 2006 [16] CS 1995-2003 NR 18 62 (42-79)4 7 (39%) 11 (61%) 

Hohemberger 2006 [17] CCT 1985-2001 NR 65 NR NR NR 

Saito 2006 [18] CS 1995-2004  41 (10-84)4 228 58 (27-77)4 168(74%) 60 (26%) 

Chamlou 2007 [19] CS 1992-2004 56,2 (13,3-168,4)4 90 58,9 (27-82)4 59 (66%) 31 (34%) 

Akasu 2008 [20] CS 1993-2007 42 (11-140)4 120 57 (26-75)4 92 (77%) 28 (23%) 

Han 2009 [21] CS 2000-2007 43 (12-94)4 40 62 (34-73)4 24 (60%) 16 (40%) 

Krand 2009 [22] CS 1997-2007 67,5 (9-132)4 47 57 (27-72)4 31 (66%) 16 (44%) 

Weiser 2009 [23] CCT 1998-2004 47 (33-59)6 44 54 (28-78)4 25 (57%) 19 (43%) 

Yamada 2009 [24] CS 1994-2006 41 (12-110)4 107 NR NR NR 

Funahashi 2011 [25] CS 2006-2009 23,6 (12,2-56,7)4 20 66 (42-77) 15 (75%) 5 (25%) 

Kuo 2011 [26] CCT 2002-2009 55 (8-93)4 26 51 (26-71)4 16 (62%) 10 (38%) 

Park 2011 [27] CCT 1997-2009 NR 80 NR 53 (66%) 27 (34%) 

Yamamoto 2011 [28] CCT 2002-2011 NR 22 58 (35-69)4 16 (72%) 6 (28%) 

Gong 2012 [29] CS 2006-2009 20 (12-42)4 43 534 27 (63%) 16 (37) 

Laurent 2012 [30] CCT 1990-2007 NR 65 64 (30-86)4 45 (69%) 20 (30%) 

Baek 2013 [31] CCT 2007-2010 NR 84 NR NR NR 

Fu 2013 spostare [32] CCT 2001-2011 56 (6-107)4 136 52 (37-60)4 70 (51%) 66 (49%) 

2013 Konanz [33] CCT 1999-2009 594 33 NR NR NR 

Park 2013 [34] CCT 2010-2011 NR 8 58,9 (37-86)2 5 (63%) 3 (37%) 

Tokoro 2013 [35] CS NR NR 30 NR NR NR 

 1 clinical controlled trial; 2 mean (range); 3 case series; 4 median (range); 5 not reported; 6 median (interquartile range) 1 clinical controlled trial; 2 mean (range); 3 case series; 4 median (range); 5 not reported; 6 median (interquartile range).
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cm - 4.0 cm) (14, 16, 19, 25). three studies report-
ed circumferential resection margin ranging from 0
to 15 mm with an average of 7mm (13, 14, 27). the
neoplastic involvement of this margin varies from
0% (13, 25, 32, 34) to 12% (30) with an average of
4.5%. there was significant variability in reporting
of duration of surgical procedure in included stud-
ies. the average duration of surgery was 245 min-
utes with a range of 150 minutes to 475 minutes
(21, 27, 30, 32, 34). most of the included studies re-
ported hand-sewn anastomosis technique (11, 12,
14, 15, 17-19, 21-26, 28-31, 34, 35), while only
one study reported the use of circular stapler (32).
there was also significantly variability in the type of
anastomosis performed; most frequently being re-
ported as “straight end to end” anastomosis (12, 15,
17, 24, 26-28, 34). however, in some studies, J
pouch was performed (14, 16, 17, 19, 21, 23, 24,
35) and in single study, s pouch reservoir (22), colo-
plasty (14, 23, 24) or latero-terminal anastomoses
were performed in an attempt to improve postoper-
ative functional outcomes. except few studies (20,
21, 27, 29, 34), in most of the included studies, de-
functioning stoma was performed in all the included
patient. In the included case series and controlled
trials, average frequency of permanent stoma (non-
closure/reversal of diverting stoma) ranged from 0%
(15, 16, 25, 29) to 36.5% (35).

Quality assessment of included studies 
(Tables 4, 5)

the methodological quality according to the
modified grading system of the scottish Intercolle-
giate Grading network (sIGn) resulted in “fair”
quality for each of the included clinical control trials
(CCt) with mean score of 11.8 points out of 20
(table 2). the included case series were evaluated
with the nICe checklist and their methodological
quality was “fair” (mean score 5.6 out of 8 points)
(table 3).

Clinical outcomes (Table 6)
overall postoperative mortality (within the first

30 days after surgery) ranged from 0% (12-14, 16,
29) to 2.3% (23). the main causes of mortality in-
cluded myocardial infarction, pulmonary embolism
and anastomotic leak. the non-surgical morbidity
was reported only in few studies in the form of my-
ocardial infarction, pneumonia and heart failure
(11, 23, 27) with an average incidence of 3.7%,
thrombo-embolic events (11, 15, 18, 19, 21, 22, 24,

34) with an average incidence of 8.28 % and other
complications such as sepsis (1.11%) (19) and dehy-
dration (6.8%) (28). surgical morbidity ranged
from 9% (11) to 46% (30). two studies also report-
ed major morbidity (dindo III-IV) of 5% (27) and
25% (30). the most frequent causes of surgical
morbidity included anastomotic leak, pelvic abscess,
postoperative bleeding, hematoma and wound infec-
tion. the frequency of anastomotic leak ranged
from 1.5% (11) to 48% (12). the reported differ-
ence is attributed to the fact that some authors re-
ported only symptomatic anastomotic leakage (20,
21) while others used clinical and radiological diag-
nosis of anastomotic leak (12, 19). development of
recto-vaginal fistula ranged from 1.11% (19) to
19% (12). Patients with recto-vaginal fistula were
treated by different modalities including stoma for-
mation, coloplasty and re-resection with neo-anasto-
mosis. the pelvic or intra-abdominal collections/ab-
scess developed in 0.95% (27) to 5.56% of cases
(19) and were mainly secondary to anastomotic leak.
these were treated with either laparotomy or percu-
taneous drainage. the wound infection rate ranged
from 1.11% (19) to 22.2% (16). Bleeding and de-
velopment of abdominal or pelvic hematoma were
reported in five studies (11, 15, 18, 19) and their in-
cidence ranged between 9.82% (18) and 6.52% (14)
with an average of 2.32%. the re-laparotomy rate
was reported in ten studies (11, 12, 14, 15, 18, 19,
22, 29) ranging from 0% (29) to 3.3% (15, 19). the
indications of re-laparotomy included massive pre-
sacral bleeding, peritonitis, colonic necrosis, histo-
logically positive margin (R1), recto-vesical fistula,
ileus, anastomotic dehiscence and intestinal fistula.
the late surgical complications were anastomotic
stenosis and mucosal prolapse through the anal
canal. Anastomotic stenosis was a relatively frequent
complication in most of studies (11, 12, 15, 22, 23-
27, 35) with incidence from 1.54% (11) to 15.9%
(23). this was treated by dilation, sphincterotomy
or permanent stoma. the hospital stay was reported
in only five studies (13, 22, 27, 28, 30) that ranged
from 5 days (27) to 40 days (28).

Functional results (Table 7)
In the included case series and controlled trials,

the frequency of defecation varied from 2.2 to 3.8
per day. most of studies used Kirwan classification
to grade continence function. Grade I (excellent
continence) ranged from 0% (15) to 80%-81% (13,
22) with an average of 47%. two authors reported
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application of plastic with smooth muscle tissue of
the colonic wall for repositioning internal sphincter
after IsR (Krand technique, Vorobiev technique)
(13, 22). Grade II continence (flatus incontinence)

ranged from 0% (19) to 86.3% (15) while grade III
(occasional minor loss of faeces) ranged from 0%
(15) to 35% (19) with an average of 21%. the inci-
dence of grade IV (frequent and greater loss of faecal

TABLE 2 - TUMOR CHARACTERISTICS AND RADIOCHEMOTHERAPY. 
 
AAuutthhoorr TTuummoouurr 

llooccaattiioonn 
((ccmm)) 

LLaarrggeesstt 
ttuummoouurr 
ddiiaammeetteerr 
((ccmm)) 

LLyymmpphh nnooddeess  
iinnvvoollvveemmeenntt  
((NN++)) 

DDiissttaanntt 
mmeettaassttaasseess 

DDiiffffeerreennttiiaattiioonn [[%%]] RRaaddiioocchheemmootthheerraappyy [[%%]] 

GG11 GG22 GG33 GG44 nneeooaaddjjuuvvaanntt aaddjjuuvvaanntt 

Bannon [11] NR NR NR NR NR NR NR NR 100 Dukes B,C 
Kohler [12] 2,9 (1,4-

4,2) DL3 
NR 29% NR NR NR NR NR 0 NR 

Vorobiev [13] 1 (0,5-1,5) 
DL 

NR 0% NR 100 0 0 7 3,5 

Rullier [14] 3 (1,5-4,5) 
AV 

NR NR 6,5% Rx thorax NR NR NR NR 8.8 N+ 

Schiessel [15] 3 (1-5)  AV NR NR NR NR NR NR NR 0 Dukes C 
Chin [16] (1-3) DL 5cm or less 17% 0% Rx thorax NR NR NR NR T3,T4 NR 
Hohemberger [17]           
Saito [18] 3,5 (2-5) 

AV 
NR  NR NR NR NR NR NR NR NR 

Chamlou [19] 3,5 (2,2-
5,2) AV 

NR 16% NR NR NR NR NR 41 Local 
recurrence 

Akasu [20] 3 (1-5) AV 3,7 (1-12) 40% 2,5% CT 59 53 8 0 23 22 
Han [21] NR < 5 cm 40% NR NR NR NR NR 2.5 N+ 
Krand [22] 3,3 (1,5-5) 

AV 
NR 53% NR 100   100 N+ 

Weiser [23] 5 (3-6) AV NR 72% NR 95 5 100 NR 
Yamada [24] 1,1 (-0,5-

3,5) DL 
NR NR NR 62 37 1 0 NR T2,T3 

Funahashi [25] NR 4,2 (1,5-7,5) 60% 5% CT NR NR NR NR 10% NR 
Kuo 2011 [26] NR NR NR NR NR NR NR NR NR NR 
Park [27] 4 AV 4 3.5% NR 13 82 5 0 T3.T4 N+ NR 
Yamamoto [28] 1,9 DL 3 (2,3-3,3) 24% NR NR NR NR NR 11.8% 26.5% 
Gong [29] NR NR NR 0 100 NR NR 0 NR  
Laurent [30] 4 (1-6) AV NR 50% NR NR NR  NR   NR 84.6% 53.8% 
Baek [31] NR NR NR NR     NR NR 
Fu [32] NR 2,6 (1,5-5,5) NR NR NR NR NR NR NR NR 
Konanz [33] NR NR NR NR NR NR NR NR NR NR 
Park [34] 3,5 (2-5) AV NR 25% NR NR NR NR NR 63% NR 
Tokoro [35] NR NR NR NR NR NR NR NR NR NR 
 
1 anal verge; 2 not reported; 3 dentate line. 
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matter) and grade V (complete incontinence) com-
bined was 11%. A higher percentage of Grade V was
reported in the study by Laurent with 6.9% inci-
dence rate (30). this was probably attributed to the
large number of very low cancer cases in his series
that required total IsR. In few studies the degree of
continence was evaluated by wexner classification
dividing patients into two categories: continent
(score < 10) and incontinent (score > 10) (12, 13,

15, 16, 18, 30). In these studies, 76% (19) to 97%
(32) of patients were satisfied with their anal conti-
nence. however, this may be explained by the fact
that patients avoiding permanent stoma with IsR
(impossible otherwise) were willing to accept a lower
continence level as satisfactory continence function.
the symptom of urgency (defined as inability to de-
fer defecation for more than 15 minutes) ranged
from 2% (22) to 50% (16). the fragmentation of

TABLE  - EVALUATION OF METHODOLOGICAL QUALITIES OF COMPARATIVE INCLUDED STUDIES. 

Total score, 20; <8, poor quality; 8-14, fair quality; ≥15, good quality. *
Named by reference number and listed in chronological order

IItteemmss//aauutthhoorr** 1111 1177 2233 2266 2277 2288 3300 3311 3322 3333 3344 
Inclusion criteria 1 1 1 1 1 1 1 1 1 1 1 

Exclusion criteria 1 1 1 0 1 1 0 1 1 1 1 

Comparable demographics? 1 0 1 1 1 1 1 1 1 1 1 

Could the number of participating centers be 
determined? 

1 1 1 1 1 1 1 1 1 1 1 

Could the number of surgeons who participated 
be determined? 

0 0 0 0 1 0 0 1 1 0 1 

Could the reader determine where the authors 
were on the learning curve for the reported 
procedure? 

0 0 0 0 1 0 0 1 1 1 0 

Were diagnostic criteria clearly stated for clinical 
outcomes if required?  

1 1 1 0 1 1 1 1 1 1 1 

Was the surgical technique adequately 
described? 

1 1 1 1 1 1 1 1 1 1 0 

Did they try to standardize the surgical 
technique? 

0 0 0 1 1 1 0 1 1 1 0 

Did they try to standardize perioperative care? 0 0 0 1 0 0 1 0 0 0 0 

Was the age and range given for patients in the 
Study group? 

1 0 1 0 0 1 1 1 1 1 1 

Did the authors address whether there were any 
missing data? 

1 1 0 1 0 0 0 0 0 0 1 

Was the age and range given for patients in the 
Control group? 

1 0 1 1 0 1 1 1 1 1 1 

Were patients in each group treated along 
similar timelines? 

1 1 1 0 1 1 1 1 1 1 1 

The patients asking to enter the study, did they 
actually take part to it? 

0 0 0 0 0 0 0 0 0 0 0 

Were drop-out rates stated? 0 0 0 0 0 0 0 0 0 0 0 

Were outcomes clearly defined? 1 1 1 1 1 1 1 1 1 1 1 

Were there blind assessors? 0 0 0 0 0 0 0 0 0 0 0 

Were there standardized assessment tools? 1 1 1 1 1 1 1 1 1 1 1 

Was the analysis by intention to treat? 0 0 0 0 0 0 0 0 0 0 

Score 12 9 11 10 12 12 11 14 14 13 12 
total score, 20; <8, poor quality; 8-14, fair quality; ≥15, good quality. 
*named by reference number and listed in chronological order.
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defecation (2 and more evacuations per hour) was
very variable between 23% (13) and 50% (21) and
inability to discriminate faces and flatus ranged from
12% (13) to 50% (21). one study revealed an in-
crease in grade I continence from 70% to 84% after
3 months (13). use of antidiarrheal drugs was re-
duced in the same time period from 15% to 4% in
one study (13) and from 22% to 0% in another
study (22).

Oncological results of case series 
and controlled trials (Table 8)

In the included case series and controlled trials,
distant metastases development varied from 0% [29]
to 25% (16). such high percentage (16) of distant
metastases can be explained by inclusion of patients
with advanced stage tumors along with comparative-
ly longer follow up observation period (mean of 80
months) in one study while in other studies, patients
with systemic (14, 20, 25) and/or regional metas-
tases were excluded (12, 16, 20-23, 25, 30, 32). one

of the studies performed a multivariate analysis to
identify the factors that significantly increased the
risk of distant metastasis development (20). these
factors included involvement of regional lymph
nodes, low-grade of tumor differentiation and low
tumor localization. the majority of the authors re-
ported local recurrence at five years after the IsR,
while in other studies, the observation period was
shorter. only two studies reported local recurrence
at six years after surgery (11, 12). the frequency of
local recurrence ranged from 0% (13, 29) to 18%
(17) with an average of 11%. In two studies, absence
of local recurrence was contributed by inclusion of
patients with early stage of disease (t1-t2, n0, m0)
with good differentiation (G1, G2) and shorter
mean observation period (38 months and 20
months respectively) (13, 29). one of the studies
performed a multivariate analysis instead and identi-
fied the factors that significantly increased the risk
of local recurrence in his study (20). these included
neoplastic infiltration of resection margin (R1 and

TABLE  - EVALUATION OF METHODOLOGICAL QUALITY OF THE INCLUDED CASE SERIES. 

IItteemmss//aauutthhoorr** 1122 1133 1144 1155 1166 1188 1199 2200 2211 2222 2244 2255 2299 3355 

Case series collected in more than one 
centre, i.e. multi-centre study 

0 0 0 0 0 1 0 0 0 1 0 0 0 0 

Is the hypothesis/aim/ 
objective of the study clearly described? 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Are the inclusion and 
exclusion criteria 
(case definition) clearly reported?  

1 1 1 1 0 1 1 1 1 1 1 1 1 1 

Is there a clear definition  
of the outcomes reported?  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Were data collected prospectively? 0 0 0 1 1 0 0 1 0 1 0 0 0 0 

Is there an explicit statement that 
patients  
were recruited consecutively?  

0 0 0 1 0 1 0 1 0 0 1 0 1 1 

Are the main findings 
of the study clearly  
described?  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Are outcomes stratified?  
(e.g., by disease stage, abnormal test 
results, patient characteristics) 

1 1 0 0 1 1 1 1 1 1 1 1 1 1 

Total Score 5 5 4 6 5 7 5 7 5 7 6 5 6 6 

Yes=1 No (not reported, not available) = 0
Total score, 8; ≤3, poor quality; 4-6, fair quality; ≥7, good quality  
* isted by references
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TABLE -  CLINICAL OUTCOMES: EARLY COMPLICATIONS AND RELAPAROTOMY.

AAuutthhoorr PPoosstt ooppeerraattiivvee mmoorrttaalliittyy TToottaall 
HHoossppiittaall 

SSttaayy [[ddaayyss]] 
((aavveerraaggee)) 

EEaarrllyy ccoommpplliiccaattiioonnss RReellaappaarroottoommyy// 
ccaauusseess 

OOvveerraallll 
((%%)) 

CCaauusseess AADD33 IInnffeeccttiioonn44 BBlleeeeddiinngg55 

MMII11 PPEE22 AADD33 ttoottaall rraaddiioollooggiicc cclliinniiccaall

Bannon [11] 1(1,5%) 0 1 0 NR 1(1,5%) NR NR 2(3%) 1(1,54%) 1(1,54%)/ 
Pelvic bleeding 

Kohler [12] 0 0 0 0 NR 15(48%) 15(48,3%) NR NR NR 1(3,22%)/Ileus 
Vorobiev  [13] 0 0 0 0 14 (12-16) 2(7,4%) 2(7,4%)  NR NR NR NR 
Rullier [14] 0 0 0 0 NR 10(11%) NR NR 3(3,26%) 6(6,52%) 4(4,35%)/Bleeding, 

peritonitis, positive 
margin 

Schiessel  [15] 1(0,8%) 0 1 0 NR 5(4,13%) NR NR NR 1(0,83%) 4(3,3%)/Fistula, 
bleeding, ileus 

Chin  [16] 0 0 0 0 NR NR NR NR NR NR NR 
Hohemberger [17] 

Saito [18] 1(0,44%) 0 0 1 NR 23(10%) NR NR 10(4,39%) 3(0,82%) 9 (3,95%)/ 
Bleeding, necrosis 
or  dehiscence 

Chamlou [19] NR NR NR NR NR 8(9%) 3(3,33%) 5(5,6%) 5(5,56%) 1(1,11%) 2(3,33%)/J pouch 
necrosis (APR), 
positive distal 
margin 

Akasu [20] 1(0,83%) 0 0 1 NR 15(12,5%) NR 6(5%) NR NR NR 
Han [21] 0 0 0 0 NR 1(2,5%) NR 1(2,5%) NR NR NR 
Krand  [22] 9 (6-22) 2(4,2%) 1(2,13%) 1(2,12%) 1(2,13%) NR 1(2,13%)/AD 
Weiser [23] 1(2,27%) 0 0 0 NR 2(4,5%) NR 2(4,5%) NR NR NR 
Yamada [24] 0 0 0 0 NR 5(4,67%) NR NR NR NR NR 
Funahashi [25] 0 0 0 0 NR NR NR NR 1(5%) NR NR 
Kuo 2011 [26] 
Park [27] 1(0,48%)  0 0 1 18,1 10(5%) NR N R 2(0,95%) NR NR 
Yamamoto [28] 0 0 0 0 14 (10-40) 1(2,27%) 1(2,27%) NR 2(4,55%) NR NR 
Gong [29] 0 0 0 0 NR 5(11,6%) NR NR NR NR 0/NR 
Laurent  [30] 0 0 0 0 16 (7-75) 41(23%) NR 41(23%) NR NR NR 
Baek [31] NR NR NR NR NR NR NR NR NR NR NR 
Fu [32] 0 0 0 0 NR 7(5,15%) NR 7(5,15%) NR NR NR 
Konanz [33] NR NR  NR NR NR  NR NR NR NR NR NR 
Park [34] NR NR NR NR NR NR NR NR NR NR NR 
Tokoro [35] NR NR NR NR NR NR NR NR NR NR NR 
1 Myocardial infarction; 2 Pulmonary embolism; 3 Dehiscence of anastomosis; 4 Intra abdominal, pelvic infection; 5 Abdominal, pelvic 
bleeding; 6 Not reported. 
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R2), low degree of tumor differentiation and high
levels of CA 19-9 in the preoperative phase. overall
survival was estimated at five years and ranged from
76.5% (35) to 100% (28, 29) while cancer-free sur-
vival ranged between 69% (17) and 100% (29). the
significant variation of these results is likely due to
the same factors indicated previously for local recur-
rence and distant metastasis.

Subgroup analysis

Laparoscopic vs. open ISR (Table 9)
only four studies reported results comparing la-

paroscopic versus open IsR (26-28, 30). the charac-
teristics of the patients and their tumours (mean age,

gender, BmI, AsA score, previous abdominal
surgery, tumour size, t stage, lymph node involve-
ment, differentiation) were similar in both groups
while the tumour localization in one of the studies
was much higher in the open group (4.7cm vs. 3.6
cm from the anal verge) (27). the anastomosis fash-
ioning technique, hand-sewn technique was report-
ed only in three studies (26-28).

Results 

overall morbidity was significantly lower in the
laparoscopic group (P = 0.02) (27, 28, 30). In la-
paroscopic group, there was no mortality, while in
open group, there was single mortality attributed to

TABLE . ONCOLOGICAL OUTCOMES. 

AAuutthhoorr NNuummbbeerr ooff 
ttrreeaatteedd 
ppaattiieennttss 

AAvveerraaggee ppeerriioodd ooff 
oobbsseerrvvaattiioonn [[mmoonntthhss]] 
((rraannggee)) 

SSyysstteemmiicc 
mmeettaassttaassiiss 
ddeevveellooppmmeenntt 

LLooccaall rreeccuurrrreennccee 
aatt 55 yyeeaarrss 

OOvveerraallll ssuurrvviivvaall 
((55 yyeeaarrss)) 

CCaanncceerr--ffrreeee 
ssuurrvviivvaall 

Bannon  [11] 65 40 (1-107) 12% NR 85% NR 

Kohler [12] 31 82 (24-14) 12,90% NR NR NR 

Vorobiev [13] 27 38 (14-66) 11% NR NR NR 

Rullier [14] 92 NR 19% 2% 81% 70% 

Schiessel  [15] 121 94 (94-185) NR NR 87,60% NR 

Chin  [16] 18 30 (18-47) 25% 12,50% 87,50% 75% 

Hohemberger [17] 

Saito [18] NR 18% 80% 69% 

Chamlou [19] 90 56,2 (13,3-168,4) 8,80% 9% 82% 75% 

Akasu [20] 120 42 (11-140) 13% 10% 91% NR 

Han [21] 40 43 (12-94) 2,50% 5% 97% 86% 

Krand  [22] 47 67,5 (9-132) 15,20% 2% NR 70% 

Weiser [23] 44 47 (33-59) 16% 0% 96% 83% 

Yamada [24] 107 NR NR 3% NR NR 

Funahashi [25] 20 23,6 (12,2-56,7) 10% NR NR 

Kuo 2011 [26] 26 NR NR 7,70% 83% 76% 

Park [27] 80 NR NR NR NR NR 

Yamamoto [28] 44 NR 4,50% 100% NR 

Gong [29] 43 20 (12-42) 0 NR NR NR 

Laurent  [30] 65 NR NR 3,40% NR NR 

Baek [31] 84 31,5 NR NR NR NR 

Fu [32] 136 56 (6-107) 14,70% 7,20% NR NR 

Konanz [33] 33 NR NR 4(12,1%) NR NR 

Park [34] 8 NR NR NR NR NR 

Tokoro [35] 30 56,2 3(10%) 4(13,3%) 76,50% 68,40% 

1 Not reported  
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the anastomosis dehiscence and subsequent septic
shock (27). the intraoperative blood loss was signif-
icantly greater in the open group (P = 0.0008) (26-
28). the comparison of intraoperative blood trans-
fusion was reported only in one study and it report-
ed statistically significantly higher need of blood
transfusion in the open group (P = 0.0004) (28).
there was diversity in reporting of defunctioning
stoma; one study reported slightly higher rate of di-
verting stoma in the laparoscopic group (7.5% vs
10.7%) (27), while in other study diverting stoma
was fashioned in all patients in both groups (30).
distal margin was higher in the laparoscopic group,

but this result was not significant (P = 0.25) (27,
28). Circumferential margin was also slightly higher
in the laparoscopic group without any statistical dif-
ference (P = 0.77). only single study reported local
recurrence rate that was greater in the open group
(7.7% vs. 2.6%) (P = 0.09) (27).

Robotic vs. laparoscopic ISR (Table 9)
only two studiescompared robotic vs laparo-

scopic IsR (31, 34). Patient characteristics along
with their tumour characteristics (mean age, sex, tu-
mor size, tumor location, t stage, lymph node in-
volvement, differentiation, BmI, colo-anal recon-

         
 

TTyyppee ooff ccoommppaarriissoonn IISSRR vvss LLAARR 
AAuutthhoorr KKoohhlleerr [[1122]] WWeeiisseerr [[2233]] KKuuoo [[2266]] FFuu [[3322]] KKoonnaannzz [[3333]]  
Type of surgery ISR  LAR ISR LAR ISR LAR ISR  LAR ISR LAR 
Number of patients 31 159 44 41 26 101 136 142 33 41 
Time of surgery in min (SD or 
CM) 

NR NR NR NR NR NR 180          
(150-
210) 

190            
(156-
210) 

NR NR 

Morbidity NR NR NR NR NR NR NR NR 16              
(48%) 

12             
(29%) 

Mortality 0 0 NR NR NR NR NR NR NR NR 
Conversion NR NR NR NR NR NR NR NR NR NR 
Blood loss [mL] NR NR NR NR NR NR NR NR NR NR 
Protective stoma NR NR NR NR NR NR NR NR NR NR 
Number of harvested lymph nodes NR NR NR NR NR NR NR NR NR NR 

Distal margin [cm] NR 2,2                    
(1-4) 

1,0                   
(0,9-
1,3) 

1,1                   
(0,9-
1,3) 

NR NR NR NR NR NR 

Distal margin involvment NR NR NR NR NR NR NR NR NR NR 
Circumferential margin 
involvment 

NR NR NR NR NR NR NR NR NR NR 

Hospital stay [days] NR NR NR NR NR NR NR NR NR NR 
Firs stool [days] NR NR NR NR NR NR NR NR NR NR 
solid food resumption [days] NR NR NR NR NR NR NR NR NR NR 
Early 
complications  

Anastomotic 
leak 

15         
(48%) 

NR 2 0 NR NR 7                 
(5,1%) 

11             
(7,7%) 

NR NR 

Wound 
infection 

2         
(6,5%) 

NR 3    
(6,8%) 

3      
(7,3%) 

NR NR NR NR 3                        
(9%) 

5                      
(12%) 

Overall survival  NR NR NR NR NR NR NR NR NR NR 
5Y DFS NR NR 83% 85% 76% NR NR NR NR NR 
Distant metastasis 12,90% NR 16% 12% NR NR 14,70% 12% NR NR 
Local recurrence NR NR NR NR 7,70% NR 2,20% 11,30% 4       

(12%) 
0 

Perfect continence  
by Kirwan classification  

NR NR NR NR NR NR NR NR NR NR 

TABLE 10 - InteRsPhInCteRIC ReseCtIon Vs LoweR AnteRIoR ReseCtIon.
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struction, application of neoadjuvant chemoradio-
therapy and the percentage of patients undergoing
abdominal surgery in the past) were similar in both
groups.

Results

there was no mortality in either group. the hos-
pital stay was significantly lower in robotic group (P
= 0.01). the conversion rate to open surgery was
significantly higher in the laparoscopic group (P =
0.05).

ISR vs. LAR (Table 10)
only five studies performed comparison studies

between IsR and LAR groups (12, 23, 26, 32, 33).
the characteristics of the patients and tumour
(mean age, sex, tumor size, t stage, lymph node in-
volvement, differentiation, response to neoadjuvant
chemotherapy) were similar in both group except
higher BmI and lower location of tumour in the IsR
group. 

Results 

there was no postoperative mortality (within 30
days after surgery) in either group (12). the postop-
erative morbidity (within 30 days after surgery) was
reported only in one study and it was higher in the
group of patients who underwent IsR (P = 0.09)
(33). the wound infection was slightly higher in the
IsR group (P = 0.56) (22, 23). Anastomosis dehis-
cence rate was similar in two groups (IsR group
5.1% vs LAR group 7.7%) (32).

Total vs. subtotal and partial ISR (Table 11)
only four studies performed comparison of total

IsR vs. subtotal and partial IsR (18, 21, 24, 35). Pa-
tient characteristics (gender, tumor size, tnm
stage, lymph node involvement, differentiation, re-
construction) were similar across both groups. only
in one study, mean age was higher in the subtotal
group compared to total (P = 0.02) (24). there was
statistically significant difference in the location of
tumor: patients undergoing total IsR had signifi-
cantly lower tumors than those subjected to partial
IsR (p = 0.8) (24, 35). this difference was statisti-
cally significant when comparing total IsR and
subtotal IsR group IsR (P <0.0001).

Results

morbidity was the highest in the total IsR group
(25%) and lowest in the partial IsR group (11.3%)
(P = 0.13). the rate of grade I continence after
surgery was significantly lower in the total IsR
group compared to the partial IsR group (P = 0.02)
(24, 35).

Discussion

the treatment of low rectal cancer still represents
a therapeutic challenge. on one side, surgeons face
the obvious patients’ desire for preservation of con-
tinence and thus quality of life, on the other side,
they have to pursue the optimal oncological out-
come. while waiting for the assessment of consistent
long-term results of transanal excision combined
with neoadjuvant therapy, the aim to reduce more
and more surgical invasiveness is restricted to the
different abdominal techniques. APR has been the
“gold standard” for many years and it is still the
most frequently performed operation for low rectal
cancer, now in the most common extra-levator fash-
ion, to achieve wider free resection margins (36).
with the same intent, but at the same time with the
aim to preserve the anal sphincter function, in the
90’s schissel proposed inter-sphincteric resection
(IsR) for the treatment of low and ultra-low rectal
tumours (4) In order to improve conventional LAR,
the removal of the internal sphincter is designed to
increase the distal margin of resection, thus preserv-
ing the external sphincter and pubo-rectalis muscle
complex (5). this technique theoretically restricts
the need of rectal amputation to those cases with in-
filtration of the external sphincter or the pubo-rec-
talis muscle (14). Although technically challenging,
in the past two decades IsR attracted a growing in-
terest of colo-rectal surgeons so that several series
and comparative studies with alternative techniques
were published. this systematic review evaluated the
published results of IsR series in the treatment of
low rectal cancer and compares them with those of
laparoscopic and robotic LAR. Although we fol-
lowed the method suggested by PRIsmA (37), the
quality of surgical studies including clinical trials
have often been quite poor and this has reflected on
the quality of this systematic review (38). the re-
porting of outcomes in studies included in this re-
view was not consistent. while oncological out-
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comes after IsR were relatively well documented, it
was not the same for functional outcomes and main-
ly quality of life scores. All series and trials included
selected patients, although not always with similar
selection criteria. the major bias was probably con-
sisting of the patient’s willing to accept the reduc-
tion in life expectancy and imperfect continence

that may result from a coloanal anastomosis, in or-
der to preserve their anal function (39, 40). overall
mortality was reported in less than 1% of patients
considered in our analysis, which overlaps results of
standard LAR, as well as overall morbidity. when
comparing results of laparoscopy and open surgery
we could demonstrate that similar to standard total

          
 

TTyyppee ooff ccoommppaarriissoonn TToottaall vvss ssuubbttoottaall vvss ppaarrttiiaall IISSRR 

AAuutthhoorr SSaaiittoo [[1188]] HHaann [[2211]] YYaammaaddaa [[2244]]  TTookkoorroo [[3355]] 

Type of surgery Total Subtotal Partial Total Subtotal Partial Total Subtotal Partial Total Subtotal Partial 

Number of patients 69 124 35 5 23 12 20 16 71 14 4 12 

Duration of surgery 
[minutes] NR1 NR NR NR NR NR NR NR NR NR NR NR 

Morbidity 
 NR NR NR NR NR NR 5              

(25%) 
3                   

(18,8%) 
8              

(11,3%) NR NR NR 

Dindo I-II 
 NR NR NR NR NR NR NR NR NR NR NR NR 

Dindo III-V NR NR NR NR NR NR NR NR NR NR NR NR 

Mortality NR NR NR NR NR NR NR NR NR NR NR NR 

Conversion NR NR NR NR NR NR NR NR NR NR NR NR 

Blood loss [mL] NR NR NR NR NR NR NR NR NR NR NR NR 

Protective stoma NR NR NR NR NR NR NR NR NR NR NR NR 
Number of harvested   
lymph nodes NR NR NR NR NR NR NR NR NR NR NR NR 

Distal margin [cm] NR NR NR NR NR NR NR NR NR NR NR NR 

Distal margin involvment NR NR NR NR NR NR NR NR NR NR NR NR 

Circumferential margin 
involvment NR NR NR NR NR NR NR NR NR NR NR NR 

Hospital stay [days] NR NR NR NR NR NR NR NR NR NR NR NR 

Firs stool [days] NR NR NR NR NR NR NR NR NR NR NR NR 

Early 
complications  

Anastomotic 
leak NR NR NR NR NR NR 3                

(15%) 0 2                
(2,8%) NR NR NR 

Wound 
infection NR NR NR NR NR NR 2           

(10%) 
2              

(12,5%) 0 NR NR NR 

Total survival  NR NR NR NR NR NR NR NR NR NR NR NR 

5Y DFS2 NR NR NR NR NR NR NR NR NR NR NR NR 

Distant metastasis NR NR NR NR NR NR NR NR NR NR NR NR 

Local recurrence NR NR NR NR NR NR NR NR NR NR NR NR 

Perfect continence by 
Kirwan classification  NR NR NR NR 8           

(40%) 
7                 

(64%) 
5                   

(19) 
4                    

(16) 
35                  

(69) 
9,1               

(5,6) NR 11,8              
(2,6) 

TABLE 11 - totAL Vs suBtotAL Vs PARtIAL InteRsPhInCteRIC ReseCtIon.
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mesorectal excision (tme) (41), overall morbidity,
as indicated by Park, yamamoto and Laurent, was
significantly lower in the laparoscopic group (27,
28, 30). similarly, other advantages of a minimally
invasive approach were verified in this field too,
such as a reduction in blood loss and need of blood
transfusion, which were significant lower in the la-
paroscopic IsR group. here too, as in standard
tme procedures, conversion to open surgery was
significantly higher in the laparoscopic IsR group
compared to robotic cases, which probably was re-
flected in terms of shorter hospital stay. this system-
atic review cannot exclude that oncological out-
comes could be adversely affected with the sphinc-
ter-saving technique. Pathology results showed that
distal margin was positive in up to 5.6%, while the
more important, circumferential resection margin
was positive in up to 12%. these consistently low
average rates are compatible with those following
standard tme. the 5-year disease-free survival rate
after IsR was around 75% and the overall survival
rate was around 85%, also in line with standard
tme results. similarly, the mean local recurrence
rate in this review was 7%. the overall survival at 5-
years as indicated by weiser (23, 42), was signifi-
cantly higher in the IsR group, compared to APR
group, however this might be attributed to selection
bias in these studies in favour of less invasive cases,
as well as a shorter hospital stay (33, 43). hohen-
berger reported the local recurrence rate as high as
23% after IsR, despite R0 resection rate achieved in
92% of cases (17). In this study, 35 of 53 patients
received neoadjuvant CRt of whom four (11%) de-
veloped local recurrences. of those who did not re-
ceive neoadjuvant treatment, seven patients (39%)
developed local recurrences. this and other reports
demonstrated that neoadjuvant CRt undoubtedly
decreased the local recurrence rate in patients under-
going IsR. on the other side, neoadjuvant CRt is
likely to have a deleterious effect on the long-term
functional outcomes. In general (44-47), anorectal
continence improved significantly along the time
reaching patients’satisfaction in more than three
fourths of the patients, as reported in our analysis.
nevertheless, neoadjuvant CRt is currently per-
formed before IsR as standard tme with similar
criteria. It has to be acknowledged that patients un-
dergoing IsR were probably more motivated to care
about their anal continence. Another major contrib-
utory factor that might influence continence is the
surgical approach used for reconstruction. this was

almost equally divided between J-pouch and straight
reconstruction, with or without transverse coloplas-
ty. however, the only comparative study that evalu-
ated continence after these two reconstruction tech-
niques did not find any significant differences be-
tween the two groups (21). Partial IsR or J-pouch
reservoir for coloanal anastomosis has also been
shown to improve the functional outcomes, particu-
larly in the first year of surgery. the rate of perfect
continence (grade I) after surgery was significantly
lower in the total IsR group compared to the partial
IsR group. the rate of stoma, either temporary or
permanent was also analyzed in this study. Almost
all included patients had a temporary loop ileostomy
for an average of 3 months, which was transformed
into a permanent one in less than 5% of cases if
three studies were excluded (12, 23, 25). the main
reason for permanent stoma was persistent anasto-
motic leak. Kohler reported rates of permanent
stoma as high as 48% as they checked all anastomo-
sis by contrast enema (12), while Laurent reported
rates as high as 23% as they considered only clinical-
ly evident anastomotic leaks (30). the rate of re-la-
parotomy was reported in all the included studies
and that was less than 5%.

Conclusion

the critical question that we must consider be-
fore deciding on IsR or APR is whether the imper-
fect functional outcomes in terms of continence sta-
tus and frequent defecation are preferable to living
with a colostomy or vise versa. no randomized trial
could realistically be performed to compare IsR and
APR, as anyone would opt for a restorative proce-
dure if possible. this systematic review from avail-
able data of case series and comparative studies, with
potential for selection bias, suggested that oncologi-
cal outcomes after IsR were comparable to LAR but
it didn’t reach statistically significant conclusions
about. Functional outcomes were influenced by
neoadjuvant CRt, but not by the surgical approach
of reconstruction, while were positively influenced
by partial IsR with respect to total IsR. the func-
tional outcomes following IsR are widely accepted
by many patients who avoid a permanent stoma this
way. this data indicates that the anorectal function
after IsR tends to improve during the first 24
months after surgery, and in most cases, reaches ac-
ceptable levels. 
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