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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



ΕΙΣΑΓΩΓΗ

ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



ΙΣΤΟΡΙΚΗ ΑΝΑΔΡΟΜΗ

• Η διασφιγκτηριακή εκτομή με κολοπρωκτική αναστόμωση (ISR)
περιγράφηκε πρώτα από τον Schiessel et al. το 1994 ως μια
εναλλακτική επέμβαση για αποφυγή της κοιλιοπερινεϊκής εκτομής
του ορθού και της μόνιμης κολοστομίας.
• Θεωρείται η «κορυφαία» σφιγκτηροσωστική επέμβαση.
• Πολυάριθμες μελέτες καταδεικνύουν ότι είναι ογκολογικά εφάμιλλη,

της κοιλιοπερινεϊκής εκτομής του ορθού, ενώ η ποιότητα ζωής των
ασθενών είναι σε ποσοστά >70% πολύ ικανοποιητική.
• Τα ογκολογικά αποτελέσματα δεν επαπειλούνται όταν το άπω όριο

εκτομής (DM) είναι >1cm και το περιμετρικό όριο εκτομής (CRM)
>1mm.

ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



ΕΝΔΕΙΞΕΙΣ

ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



ΕΝΔΕΙΞΕΙΣ

Με βάση όσα αναφέραμε οι ενδείξεις της διασφιγκτηριακής εκτομής 
είναι:
1. Όγκος <5cm απόa είσοδο πρωκτού ή <2cm απόa οδοντωτήa γραμμήa
2. Διήθηση στο τοίχωμα του ορθούa έως και τον έσω σφιγκτήρα
3. Εγκράτεια και καλή σφιγκτηριακή λειτουργία
4. Όχι διήθηση ανελκτήρα και έξω σφιγκτήρα
5. Όχι τοπικά προχωρημένη νόσο Τ4 ή κακής πρόγνωσης 

αδιαφοροποίητοι όγκοι
6. Όχι μεταστατική νόσο

ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



ΤΑΞΙΝΟΜΗΣΗ
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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•Type I supra-anal (>1cm from the anal ring) had ultralow anterior resection; 
•Type II juxta-anal (<1cm from the anal ring)had partial ISR; 
•type III intra-anal (IAS invasion) had total ISR; 
•type IV transanal (EAS or levator ani invasion) had APR. 

Classification of Low Rectal Cancer and
Standardization of Surgery

Neoadjuvant radiochemotherapy for low rectal cancer induces
downsizing and downstaging that theoretically facilitates
sphincter-saving surgery, at least in experienced hands.20–26

Reproducibility of such experience, however, remains ques-
tionable, as suggested by four reviews which failed to demon-
strate anyactual decrease in rate ofAPR following preoperative
radiotherapy.27–30 Some reasons could explain this discre-
pancy. First, there is no set definition of low rectal cancer.
Low rectal cancer is usually described as a tumor with a lower
edgebelow5or6 cmfromanalverge, or less than2cmfromthe
dentate line, while the length of the anal canal and the level of
thedentate linecanvarybetweenpatients.7Second, surgery for
low rectal cancer is not standardized, as underlined by thehigh
variation rateofAPR for rectal cancer, from8.5 to53%,observed
across English hospitals.31 Third, surgeons and oncologist
usually do not reclassify or restage rectal cancer after neoad-
juvant therapy, limiting changes in surgery type. Therefore, we
have proposed a new surgical classification for low rectal
cancerusingMRI inassociationwithstandardizationof surgery
according to tumor type.32 The objective of the classification
was to help surgeons in the decision for sphincter-saving

surgery versus APR, and which type of sphincter-saving pro-
cedure. It alsopermits to restage the tumor after treatment and
thus to change the type of surgery. We classified the tumors
into four categories dedicated to four distinct surgical proce-
dures (►Fig. 2):

• type I supra-anal (> 1 cm from the anal ring) had ultralow
anterior resection;

• type II juxta-anal (<1cmfromtheanal ring)hadpartial ISR;
• type III intra-anal (IAS invasion) had total ISR;
• type IV transanal (EAS or levator ani invasion) had APR.

Type IV was divided into three subgroups depending upon
the level of invasion of the anal sphincter complex: IVa levator
ani muscles, IVb EAS, IVc levator ani muscles, and EAS.
Anatomical structures were considered as invaded when the
radiological circumferentialmarginwas ! 1mm.18,19 Infiltra-
tionof the intersphinctericplanewasconsideredas invasionof
the external sphincter.

Surgical Technique of Intersphincteric
Resection

The anal canal is exposedwith a self-retaining retractor (Lone
Star Retractor; Lone Star Medical Products Inc., Houston, TX)

Fig. 2 Classificationof lowrectal cancer. Type I are treatedbyconventional coloanal anastomosis, type II bypartial intersphincteric resection (ISR), type III by
total ISR, and type IV by APE. APE: Abdominoperineal excision, AR: anal ring, DL: dentate line; AV: anal verge. (Reprinted with permission from Rullier E,
Denost Q, Vendrely V, Rullier A, Laurent C. Low rectal cancer: classification and standardization of surgery. Dis Colon Rectum. 2013;56(5):560–567.)
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ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



ΤΕΧΝΙΚΗ

ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



Α) ΚΛΑΣΙΚΗ ΤΕΧΝΙΚΗ ISR

ΔΙΑΣΦΙΓΚΤΗΡΙΑΚΗ ΕΚΤΟΜΗ ΟΡΘΟΥ ΑΝΟΙΚΤΗ Ή ΛΑΠΑΡΟΣΚΟΠΙΚΗ ΜΕ 
ΚΟΛΟΠΡΩΚΤΙΚΗ ΑΝΑΣΤΟΜΩΣΗ ΚΑΙ ΠΡΟΣΤΑΤΕΥΤΙΚΗ ΣΤΟΜΙΑ

30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 10ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 11ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 12ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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and a gauze is introduced into the rectum to limit the risk of
tumor spillage. A circular incision of the anal canal is per-
formed 1 cm below the tumor (►Fig. 3). Both the mucosa and
themuscular layer are incised to transect the IAS. Convention-
ally, the incision at the level of the dentate line or just below,
removing one-third or half of the IAS, is a partial ISR. By
contrast, incision 1 or 2 cm below the dentate line, removing
two-thirdor thewholeof the internal sphincter, is a subtotal or
total ISR.Dissection isperformedbetween the internal and the
external sphincter by using scissors or cautery in a bloodless
plane (►Fig. 4). It begins posteriorly then laterally, where the
external sphincter is easier to identify, to finish anteriorly
where the plane presents more adhesions. At the top of the

anal canal, that is, the level of theanal ring, the rectum is closed
by suture to avoid intraoperative tumor seeding, and
the dissection is followed along the fibers of the levator ani
muscle by using conventional anal retractors or a laparoscopic
single port through the anus. The dissection is performed
posteriorly and then anteriorly to finish laterally after visua-
lization of the neurovascular bundle. Posteriorly, low rectal
dissection is performed behind the sheath of the levator ani
muscle,which is usually thickeneddue to irradiation (►Fig. 5).
This sheath is then transected to join the mesorectal plane.
Anteriorly the dissection is performed along the prostate or
the vagina up to the seminal glands or the cervix, respectively,
leaving the Denonvillier’s fascia on the rectum. Laterally,
the definition of the plane of dissection is enhanced by the
previous posterior and anterior dissection, allowing a
more accurate dissection with regards to the neurovascular
bundle. Therefore, the lateral dissection establishes the con-
nection between both posterior and anterior planes, pushing
outside the nerve route. After performing the transanal dis-
section of the low andmid rectum andmesorectum up to the
peritoneal reflection, a conventional five-port laparoscopic
procedure is performed.

During the laparoscopic procedure, a high ligation of the
inferior mesenteric artery and a full mobilization of the left
colon, including the splenic flexure, are systematically
performed. This allows to achieve a tension-free coloanal
anastomosis and to permit transanal extraction of the
specimen as well. During this step, care is taken to open
enough window into the mesentery to optimize left colon
mobilization, but avoiding injury of the marginal colonic
artery. The pelvic dissection is performed by conventional
scissors with monopolar coagulation. The dissection of the
mesorectum begins posteriorly to continue laterally first on
the right then on the left and finishes anteriorly. After
performing transanal total mesorectal excision (TME), this
step is really short and safe.

Fig. 3 Exposition and circular incision of the anal canal. (Reprinted
with permission from Laurent C, Rullier E. Intersphincteric rectal
resection [in French]. J Chir (Paris) 2007;144(3):225–230.)

Fig. 4 Dissection of the intersphincteric bloodless plane by scissors.
(Reprinted with permission from Laurent C, Rullier E. Intersphincteric
rectal resection [in French]. J Chir (Paris) 2007;144(3):225–230.)

Fig. 5 Posterior dissection. The plane between the internal and the
external sphincters is initially behind the presacral facia and becomes
in front to find the mesorectal plane.
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and a gauze is introduced into the rectum to limit the risk of
tumor spillage. A circular incision of the anal canal is per-
formed 1 cm below the tumor (►Fig. 3). Both the mucosa and
themuscular layer are incised to transect the IAS. Convention-
ally, the incision at the level of the dentate line or just below,
removing one-third or half of the IAS, is a partial ISR. By
contrast, incision 1 or 2 cm below the dentate line, removing
two-thirdor thewholeof the internal sphincter, is a subtotal or
total ISR.Dissection isperformedbetween the internal and the
external sphincter by using scissors or cautery in a bloodless
plane (►Fig. 4). It begins posteriorly then laterally, where the
external sphincter is easier to identify, to finish anteriorly
where the plane presents more adhesions. At the top of the

anal canal, that is, the level of theanal ring, the rectum is closed
by suture to avoid intraoperative tumor seeding, and
the dissection is followed along the fibers of the levator ani
muscle by using conventional anal retractors or a laparoscopic
single port through the anus. The dissection is performed
posteriorly and then anteriorly to finish laterally after visua-
lization of the neurovascular bundle. Posteriorly, low rectal
dissection is performed behind the sheath of the levator ani
muscle,which is usually thickeneddue to irradiation (►Fig. 5).
This sheath is then transected to join the mesorectal plane.
Anteriorly the dissection is performed along the prostate or
the vagina up to the seminal glands or the cervix, respectively,
leaving the Denonvillier’s fascia on the rectum. Laterally,
the definition of the plane of dissection is enhanced by the
previous posterior and anterior dissection, allowing a
more accurate dissection with regards to the neurovascular
bundle. Therefore, the lateral dissection establishes the con-
nection between both posterior and anterior planes, pushing
outside the nerve route. After performing the transanal dis-
section of the low andmid rectum andmesorectum up to the
peritoneal reflection, a conventional five-port laparoscopic
procedure is performed.

During the laparoscopic procedure, a high ligation of the
inferior mesenteric artery and a full mobilization of the left
colon, including the splenic flexure, are systematically
performed. This allows to achieve a tension-free coloanal
anastomosis and to permit transanal extraction of the
specimen as well. During this step, care is taken to open
enough window into the mesentery to optimize left colon
mobilization, but avoiding injury of the marginal colonic
artery. The pelvic dissection is performed by conventional
scissors with monopolar coagulation. The dissection of the
mesorectum begins posteriorly to continue laterally first on
the right then on the left and finishes anteriorly. After
performing transanal total mesorectal excision (TME), this
step is really short and safe.

Fig. 3 Exposition and circular incision of the anal canal. (Reprinted
with permission from Laurent C, Rullier E. Intersphincteric rectal
resection [in French]. J Chir (Paris) 2007;144(3):225–230.)

Fig. 4 Dissection of the intersphincteric bloodless plane by scissors.
(Reprinted with permission from Laurent C, Rullier E. Intersphincteric
rectal resection [in French]. J Chir (Paris) 2007;144(3):225–230.)

Fig. 5 Posterior dissection. The plane between the internal and the
external sphincters is initially behind the presacral facia and becomes
in front to find the mesorectal plane.
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ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 22ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 29ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20
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ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 31ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 32ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



Β) ΝΕΑ ΤΕΧΝΙΚΗ ISR-PTDA

ΔΙΑΣΦΙΓΚΤΗΡΙΑΚΗ ΕΚΤΟΜΗ ΟΡΘΟΥ ΜΕ PULL-THROUGH ΑΝΑΣΤΟΜΩΣΗ 
ΑΝΟΙΚΤΗ Ή ΛΑΠΑΡΟΣΚΟΠΙΚΗ ΧΩΡΙΣ ΠΡΟΣΤΑΤΕΥΤΙΚΗ ΣΤΟΜΙΑ

ΧΡΗΣΕΙΣ:

1) ΓΙΑ ΑΝΑΚΑΤΑΣΚΕΥΗ ΠΡΟΒΛΗΜΑΤΙΚΗΣ ΑΝΑΣΤΟΜΩΣΗΣ
2) ΓΙΑ ΑΠΟΦΥΓΗ ΠΡΟΣΩΡΙΝΗΣ ΣΤΟΜΙΑΣ

30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 33ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 34ΙΩ
ΑΝΝΗΣ Μ

ΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 20
20



30/7/20 ΙΩΑΝΝΗΣ ΜΠΟΛΑΝΗΣ ΧΕΙΡΟΥΡΓΟΣ 35ΙΩ
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ΔΙΑΣΦΙΓΚΤΗΡΙΑΚΗ ΕΚΤΟΜΗ ΟΡΘΟΥ ΜΕ PULL-THROUGH ΑΝΑΣΤΟΜΩΣΗ
ΤΙ ΜΑΣ ΠΡΟΣΦΕΡΕΙ;

1) ΓΙΑ ΑΝΑΚΑΤΑΣΚΕΥΗ ΠΡΟΒΛΗΜΑΤΙΚΗΣ ΑΝΑΣΤΟΜΩΣΗΣ U-LAR
1) ΔΙΑΦΥΓΗ
2) ΣΥΡΙΓΓΙΟ
3) ΥΠΟΤΡΟΠΗ

2) ΓΙΑ ΑΠΟΦΥΓΗ ΠΡΟΣΩΡΙΝΗΣ ΣΤΟΜΙΑΣ
1) ΟΤΑΝ ΔΕΝ ΤΗΝ ΕΠΙΘΥΜΕΙ Ο ΑΣΘΕΝΗΣ
2) ΟΤΑΝ ΥΠΑΡΧΟΥΝ ΙΑΤΡΙΚΟΙ ΛΟΓΟΙ Π.Χ ΠΡΟΗΓΟΥΜΕΝΕΣ ΕΝΤΕΡΕΚΤΟΜΕΣ, ΠΟΥ 

ΑΥΞΑΝΟΥΝ ΤΙΣ ΕΠΙΠΛΟΚΕΣ ΑΠΟ ΜΙΑ ΣΤΟΜΙΑ
3) ΑΦΥΔΑΤΩΣΗ ΚΑΙ ΗΛΕΚΤΡΟΛΥΤΙΚΕΣ ΔΙΑΤΑΡΑΧΕΣ
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3) ΑΠΟΦΕΥΓΟΥΜΕ ΤΗ ΣΤΟΜΙΑ ΚΑΙ ΤΗΝ ΣΥΓΚΛΕΙΣΗ ΤΗΣ 
1) ΜΕΙΩΣΗ ΕΙΛΕΟΥ (ΟΧΙ ΕΝΔΟΚΟΙΛΙΑΚΗ ΑΝΑΣΤΟΜΩΣΗ)
2) ΜΙΚΡΟΤΕΡΟ ΚΟΣΤΟΣ ΓΙΑ ΤΑΜΕΙΑ ΚΑΙ ΑΣΘΕΝΗ

1) ΔΕΝ ΧΡΕΙΑΖΟΝΤΑΙ ΥΛΙΚΑ ΣΤΟΜΙΑΣ (ΧΡΗΣΗ ΠΑΝΑΣ)
2) 2Η ΕΠΕΜΒΑΣΗ ΠΟΛΥ ΑΠΛΟΥΣΤΕΡΗ, ΗΜΕΡΙΣΙΑ ΝΟΣΗΛΕΙΑ, ΤΟΠΙΚΗ ΑΝΑΙΣΘΗΣΙΑ

3) 2Η ΕΠΕΜΒΑΣΗ ΜΠΟΡΕΙ ΝΑ ΓΙΝΕΙ ΕΝΩ ΓΙΝΕΤΑΙ Η ΧΗΜΕΙΟΘΕΡΑΠΕΙΑ
3) ΜΕΙΩΣΗ ΕΠΙΠΛΟΚΩΝ ΑΝΑΣΤΟΜΩΣΗΣ

1) ΔΙΑΦΥΓΗ
2) ΣΤΕΝΩΣΗ (ΕΝΤΕΡΟ ΛΕΙΤΟΥΡΓΕΙ ΑΜΕΣΑ)
3) ΑΜΕΣΟΣ ΕΛΕΓΧΟΣ ΚΑΤΑΣΤΑΣΗ ΑΝΑΣΤΟΜΩΣΗΣ ΟΠΤΙΚΑ
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ΤΕΧΝΙΚΑ ΘΕΜΑΤΑ
1) ΙΚΑΝΟ ΜΗΚΟΣ (ΠΑΝΤΑ ΚΙΝΗΤΟΠΟΙΗΣΗ ΣΠΛΗΝΙΚΗΣ ΚΑΜΠΗΣ)
2) ΔΥΣΑΝΑΛΟΓΙΑ ΕΝΤΕΡΟΥ – ΠΥΕΛΟΥ
3) ΚΑΛΗ ΑΙΜΑΤΩΣΗ (ΕΠΙΠΛΕΟΝ 7-10ΕΚ)
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Abstract

Intersphincteric resection (ISR) has rapidly increased worldwide including laparo-

scopic surgery. However, there are some concerns for the definition of ISR, surgical

technique, oncological outcome, anal function, and quality of life (QoL). The aim of

the present study is to evaluate those issues. A review of this surgical technique

was carried out by searching English language literature of the PubMed online data-

base and appropriate articles were identified. With regard to open-ISR, the morbid-

ity rate ranged from 7.5% to 38.3%, with lower mortality rates. Local recurrence

rates varied widely from 0% to 22.7%, with a mean follow-up duration of 40–

94 months. Disease-free and overall 5-year survival rates were 68–86% and 76–

97%, respectively. Those outcomes were equivalent to laparoscopic-ISR. Surgical

and oncological outcomes of ISR were generally acceptable. However, accurate eval-

uation of anal function and QoL was difficult because of a lack of standard assess-

ment of various patient-related factors. The surgical and oncological outcomes after

ISR seem to be acceptable. The ISR technique seems to be valid as an alternative to

abdominoperineal resection in selected patients with a very low rectal cancer.

However, both necessity for ISR and expectations of QoL impairment as a result of

functional disorder should be fully discussed with patients before surgery.

K E YWORD S

functional outcome, intersphincteric resection, local recurrence, oncological outcome, rectal

cancer, survival

1 | INTRODUCTION

Surgical treatment for very low rectal cancer is very difficult because

of the higher rate of local recurrence (LR) and lower rate of survival.

Abdominoperineal resection (APR) reported by Miles has been used

for a long time as a standard surgical procedure for lower rectal can-

cer.1 However, APR characterized by a permanent colostomy has not

been easily accepted by patients. In 1972, low anterior resection fol-

lowed by hand-sewn coloanal anastomosis (CAA) introduced by Parks

became widely adopted around the world as an excellent procedure

for lower rectal cancer to preserve the anus.2 However, anal preserva-

tion may have a higher risk of LR than non-preservation. In the latter

half of the 1900s, total mesorectal excision (TME),3 preoperative

chemoradiotherapy (CRT), and optimal circumferential resection mar-

gin (CRM) suggested both good control of LR and survival benefit.4,5

Also, CRT influenced down-staging of the tumor, and allowed sphinc-

ter-saving operation for some patients who may have required APR.6

In addition to those aspects, shorter distal resection margin proposed

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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4 | DISCUSSION

4.1 | Definition of intersphincteric resection

Schiessel et al. clearly defined the ISR technique, and classified the

procedure into two types: subtotal ISR and total ISR.14 According to

the clinical definition by a Japanese study group that included our

institute, total-ISR is defined as complete IAS removal at the inter-

sphincteric groove (ISG); subtotal-ISR is IAS removal between the DL

and ISG, and partial-ISR is defined as IAS removal at the DL

(Fig. 1).57 ISR is a surgical procedure specializing in IAS removal fol-

lowed by hand-sewn CAA without mucosectomy. Partial-ISR is

defined as one-third removal of the upper part of the IAS, subtotal-

ISR as two-thirds removal of the IAS, and total-ISR as complete

removal of the IAS. ISR must be discriminated from conventional

Parks’ CAA and stapler CAA.

4.2 | Indication and preoperative evaluation

When planning treatment by ISR, careful patient selection is impor-

tant. Indications for laparoscopic ISR do not differ from those for

open surgery. Preoperative careful evaluation of patient and tumor

should be carried out. Patients with severe preoperative complica-

tions including cardiac failure, liver cirrhosis, anal dysfunction, renal

dysfunction, respiratory dysfunction, and psychiatric disease appear

to not be suitable for ISR.

Many authors have reported that the oncological inclusion crite-

ria are T1–T3 tumor showing well- to moderately differentiated ade-

nocarcinoma. Oncological exclusion criteria include T4 tumor, fixed

tumor, untreatable distant metastasis, and poorly differentiated ade-

nocarcinoma. Digital examination is important for evaluating tumor

mobility and for making a final surgical decision.24,29,31 Barium

enema is shown in Figure 2. Anus preservation can be done by ISR

or ESR technique for these rectal cancers.57 Also, estimating anal

TABLE 4 Oncological outcomesa

Item Open-ISR Laparoscopic-ISR

TNM stage: I/II/III/IV (%) 0–58/4–63/16–78/0–7 0–48/11–24/22–86/3–8

R0 resection (%) 90–100 95–96.4

Distal resection margin (mm) 5–25 12–30

Radial resection margin ≤1 mm (%) 4.0–19.6 5.0–15.5

Retrieved lymph node (n) 14.7 13.3–15.2

Median follow up (months) 12–94 31.5–53

Overall recurrence (%) 13.3–20.0 17.9–28.2

Distant metastasis (%) 0–19.0 8.5–24

Local recurrence (%) 0–22.7 2.6–8.2

Disease-free 3-year survival (%) 77.0 75.0–90.5

Overall 3-year survival (%) 81.6 86.6–94.8

Disease-free 5-year survival (%) 68.4–86 70–82.8

Overall 5-year survival (%) 76.5–97 85–88.4

aAvailable data from 22 articles were summarized.21–42

ISR, intersphincteric resection.

TABLE 5 Functional outcomesa

Assessment at ≥1 year
after stoma closure Open-ISR Laparoscopic-ISR

Mean maximum
resting pressure (cmH2O)

42–75 NR

Mean maximum squeeze
pressure (cmH2O)

186–259 NR

Median stool frequency/24 h 1.8–5.1 2–6

1–3 (%) 50–85 NR

4–5 (%) 12–57.1 NR

>5 (%) 0–36 NR

Stool fragmentation (%) 15–78.9 81 (NS)

Urgency (<15 min) (%) 2–51.7 58-83

Incontinence for flatus (%) 7.7–68.2 72.8 (NS)

Nocturnal soiling (%) 23.8–52.9 92 (NS)

Daytime soiling (%) 26–35 92 (NS)

Pad wearing (%) 19–57 NR

Feces and flatus discrimination (%) 4–86 NR

Anti-diarrhea medication (%) 0–33.3 NR

Mean Wexner score (range) 2.8–12 11–14

Kirwan grade (%)

Grade I (perfect) 13.9–84.6 NR

Grade II (incontinence of flatus) 7.7–36.6 NR

Grade III (occasional minor soiling) 3.8–38.6 NR

Grade IV (frequent major soiling) 0–27 NR

Grade V (required colostomy) 0–5.9 4.9 (NS)

Patient satisfaction (%)

Very low 14–18

Medium 11 NR

Perfect (almost) 71

aAvailable data were summarized from 14 articles.16,18,21–26,30,31,33,45–47

NR, not reported; NS, not sufficient data.
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4 | DISCUSSION

4.1 | Definition of intersphincteric resection

Schiessel et al. clearly defined the ISR technique, and classified the

procedure into two types: subtotal ISR and total ISR.14 According to

the clinical definition by a Japanese study group that included our

institute, total-ISR is defined as complete IAS removal at the inter-

sphincteric groove (ISG); subtotal-ISR is IAS removal between the DL

and ISG, and partial-ISR is defined as IAS removal at the DL

(Fig. 1).57 ISR is a surgical procedure specializing in IAS removal fol-

lowed by hand-sewn CAA without mucosectomy. Partial-ISR is

defined as one-third removal of the upper part of the IAS, subtotal-

ISR as two-thirds removal of the IAS, and total-ISR as complete

removal of the IAS. ISR must be discriminated from conventional

Parks’ CAA and stapler CAA.

4.2 | Indication and preoperative evaluation

When planning treatment by ISR, careful patient selection is impor-

tant. Indications for laparoscopic ISR do not differ from those for

open surgery. Preoperative careful evaluation of patient and tumor

should be carried out. Patients with severe preoperative complica-

tions including cardiac failure, liver cirrhosis, anal dysfunction, renal

dysfunction, respiratory dysfunction, and psychiatric disease appear

to not be suitable for ISR.

Many authors have reported that the oncological inclusion crite-

ria are T1–T3 tumor showing well- to moderately differentiated ade-

nocarcinoma. Oncological exclusion criteria include T4 tumor, fixed

tumor, untreatable distant metastasis, and poorly differentiated ade-

nocarcinoma. Digital examination is important for evaluating tumor

mobility and for making a final surgical decision.24,29,31 Barium

enema is shown in Figure 2. Anus preservation can be done by ISR

or ESR technique for these rectal cancers.57 Also, estimating anal

TABLE 4 Oncological outcomesa

Item Open-ISR Laparoscopic-ISR

TNM stage: I/II/III/IV (%) 0–58/4–63/16–78/0–7 0–48/11–24/22–86/3–8

R0 resection (%) 90–100 95–96.4

Distal resection margin (mm) 5–25 12–30

Radial resection margin ≤1 mm (%) 4.0–19.6 5.0–15.5

Retrieved lymph node (n) 14.7 13.3–15.2

Median follow up (months) 12–94 31.5–53

Overall recurrence (%) 13.3–20.0 17.9–28.2

Distant metastasis (%) 0–19.0 8.5–24

Local recurrence (%) 0–22.7 2.6–8.2

Disease-free 3-year survival (%) 77.0 75.0–90.5

Overall 3-year survival (%) 81.6 86.6–94.8

Disease-free 5-year survival (%) 68.4–86 70–82.8

Overall 5-year survival (%) 76.5–97 85–88.4

aAvailable data from 22 articles were summarized.21–42

ISR, intersphincteric resection.

TABLE 5 Functional outcomesa

Assessment at ≥1 year
after stoma closure Open-ISR Laparoscopic-ISR

Mean maximum
resting pressure (cmH2O)

42–75 NR

Mean maximum squeeze
pressure (cmH2O)

186–259 NR

Median stool frequency/24 h 1.8–5.1 2–6

1–3 (%) 50–85 NR

4–5 (%) 12–57.1 NR

>5 (%) 0–36 NR

Stool fragmentation (%) 15–78.9 81 (NS)

Urgency (<15 min) (%) 2–51.7 58-83

Incontinence for flatus (%) 7.7–68.2 72.8 (NS)

Nocturnal soiling (%) 23.8–52.9 92 (NS)

Daytime soiling (%) 26–35 92 (NS)

Pad wearing (%) 19–57 NR

Feces and flatus discrimination (%) 4–86 NR

Anti-diarrhea medication (%) 0–33.3 NR

Mean Wexner score (range) 2.8–12 11–14

Kirwan grade (%)

Grade I (perfect) 13.9–84.6 NR

Grade II (incontinence of flatus) 7.7–36.6 NR

Grade III (occasional minor soiling) 3.8–38.6 NR

Grade IV (frequent major soiling) 0–27 NR

Grade V (required colostomy) 0–5.9 4.9 (NS)

Patient satisfaction (%)

Very low 14–18

Medium 11 NR

Perfect (almost) 71

aAvailable data were summarized from 14 articles.16,18,21–26,30,31,33,45–47

NR, not reported; NS, not sufficient data.
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respectively, within a mean follow-up duration from 12 to 94 months.

These outcomes were almost equivalent to laparoscopic-ISR.

Disease-free and overall 5-year survival rates were excellent,

with ranges of 68–86% and 76–97%, respectively. Oncological out-

comes after ISR were not markedly different from those after con-

ventional Parks’ CAA or APR.29,35 Only one study reported a

significant difference in the overall and disease-free survival rates

between ISR and APR.33 Saito et al. reported a significant difference

in overall survival rate between ISR and APR.52 Akagi et al. reported

no significant difference in LR and recurrence-free survival rates

between ISR and APR which were carried out during the same time

period.35 These outcomes were almost equivalent to laparoscopic-

ISR, but were not sufficiently evaluated because of the small number

of patients and short-term follow up.

3.6 | Functional outcomes

Regarding open-ISR, anal function was assessed at 1 year after

stoma closure, and the available data were summarized from 14 arti-

cles,16,18,21–26,30,31,33,45–47 as shown in Table 5. Stool frequency/

24 h varied widely from 1.8 to 5.1. Rates of stool fragmentation,

urgency, nocturnal soiling, daytime soiling, and pad wearing were as

follows: 15–79%, 2–52%, 24–53%, 26–35%, and 19–57%, respec-

tively. Wexner score and Kirwan grade showed a relatively good

assessment with scores <12 and lower rates of grades IV (0–27%)

and V (0–5.9%). Unexpectedly, anti-diarrhea medication was not par-

ticularly necessary (0–33%). Patient satisfaction was approximately

70%. Functional outcomes of laparoscopic-ISR were not sufficiently

evaluated because of lack of data.

TABLE 3 Patient characteristics, surgical outcomes and postoperative complicationsa

Item Open-ISR Laparoscopic-ISR

Age (years) 51–65 55–64

Gender: Male/Female (%) 33–74/26–67 61–76/24–39

Body mass index (kg/m2) 25 21.4–24.3

Distance from AV [DL] (mm) 30–50 [10–50] 33–55 [17]

T factor (T1/T2/T3/T4) (%) 3/13/83/0 0–12/11–33/43–86/0–4

Pre-op CRT (%) 0–100 26.9–100

Type of ISR: P-ST/T/ESR (%) Almost 100/13–100/Few 73–75/25–27/0

J-Pouch anastomosis (%) Almost <50 Almost <50

Diverting stoma (%) Almost 100 14–100

Operating time (min) 416 185–420

Blood loss (mL) 155–265 59–303

Intraoperative transfusion (%) 10 0–1.5

Postoperative stay (days) 16–18 9–15

Operative mortality (%) 0–1.7 0–1.1

Leakage (%) 4.3–48 3.8–24

Vaginal fistula (%) 0–19.4 1.5–2.8

Vesical fistula (%) 0–0.8 0

Colonic ischemia (necrosis) (%) 0–2.0 2.5–14.3

Sepsis (%) 0–8.7 0

Pelvic abscess (%) 0–5.6 0.8–8.1

Pelvic hematoma (%) 0–6.5 0

Ileus (bowel obstruction) (%) 0–8.5 1.5–15.4

Stenosis (%) 8.4–23.3 2.4–13

Not closed (diverting stoma) (%) 0–12.5 NR

Additional surgeryb (%) 0–12.9 NR

Grade of morbidity (%)

Dindo I–II 96 63-95

Dindo III–V 3.8–27.7 5.4–37

Overall morbidity (%) 7.5–38.3 12.5–32.1

aAvailable data from 22 articles were summarized.21–42
bAbdominoperineal resection, Hartmann’s procedure, and/or re-creation of stoma were required because of postoperative surgical and/or functional
complications.
AV, anal verge; CRT, chemoradiotherapy; DL, dentate line; ESR, external anal sphincter resection (ISR with combined resection of partial or extended
external sphincter); ISR, intersphincteric resection; P-ST, partial-subtotal ISR; T, total ISR.
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The aim of this review is to evaluate the outcomes after an intersphincteric resection (ISR) for patients with low-lying rec-
tal cancer. Reports published in the literature regarding surgical, oncological, and functional outcomes of an ISR were re-
viewed. The morbidity after an ISR was 7.7%–32%, and anastomotic leakage was the most common adverse event. Local 
recurrence rates ranged from 0% to 12%, 5-year overall survival rates ranged from 62% to 92%, and rates of major incon-
tinence ranged from 0% to 25.8% after an ISR. An ISR is a safe procedure for sphincter-saving rectal surgery in patients 
with very low rectal cancer; it does not compromise the oncological outcomes of the resection and is a valuable alternative 
to an abdominoperineal resection. While the functional outcomes after an ISR were found to be acceptable, the long-term 
functional outcome and quality of life still require careful investigation. ISRs have been performed with surgical and on-
cologic safety on patients with low-lying rectal cancer. However, patients must be selected very carefully for an ISR, con-
sidering the associated functional derangement and the limited extent of the resection.

Keywords: Low-lying rectal cancer; Intersphincteric resection; Oncologic outcome; Functional outcome

INTRODUCTION

Rectal cancer treatments have dramatically advanced in recent 
decades. Despite the evolution of adjuvant chemoradiation ther-
apy, radical surgical treatment remains the most fundamental ap-
proach to treating patients with rectal cancer. The surgical treat-
ment of such patients includes complete tumor removal to dimin-
ish the risk of recurrence and to preserve the quality of life. As one 
of the great advances in the field of surgical treatment for patients 
with low-lying rectal cancer, the sphincter-saving resection with-
out a permanent stoma has been performed extensively in recent 
years instead of an abdominoperineal resection (APR). This is 
due to a better understanding of tumor spread and lymphatic 

drainage patterns and to advances in surgical technologies, such 
as improved stapling devices and double stapling techniques [1-3].

The discovery of the importance of the total mesorectal excision 
in achieving local tumor control and higher survival rates [4] has 
reduced the number of patients requiring permanent colostomies. 
In addition, a better understanding of the optimal safe distal re-
section margin has allowed increased incidences of sphincter-
sparing resections. Reduction of the distal margin from 5 to 2 cm, 
or even 1 cm, has increased the frequency of sphincter-saving re-
sections without compromising oncologic results [5]. In most in-
stances a distal margin of 1–2 cm is currently considered suffi-
cient for ultra-low rectal cancer [5-8].

In recent years, additional efforts have been made to improve 
the rate of sphincter preservation. The most extreme form of rec-
tal resection is an intersphincteric resection (ISR) with coloanal 
anastomosis (CAA) [6-18]. The ISR was introduced in the 1990s 
to avoid permanent colostomy and has been increasingly per-
formed as the ultimate surgical treatment for patients with a rectal 
cancer that is located at or near the dentate line. For very low-ly-
ing tumors, safe distal margins can only be achieved by using a 
partial or a total resection of the internal sphincter or by using an 
APR. Because ISR preserves the external sphincter and anal canal, 
there are concerns regarding an increase in the risk of local recur-
rence due to insufficient distal or circumferential margins after 
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resection. Indeed, a partial or a total resection of the internal anal 
sphincter can interfere with fecal continence [6, 9-13, 15]. How-
ever, several investigators have reported satisfactory long-term 
oncologic and functional outcomes [14, 15, 17-19].

Although the ISR has been associated with certain controversial 
functional results, its benefit of “no stoma” has been widely ac-
cepted. A majority of patients prefer sphincter preservation rather 
than permanent colostomy. However, the decision to proceed 
with a sphincter-preserving procedure rather than an APR for pa-
tients with low-lying rectal cancer must be based on the careful 
consideration of many factors.

MORBIDITY AND MORTALITY

Reported mortality and morbidity rates after an ISR range from 
0% to 5% and from 7.7% to 32%, respectively [8, 14-16, 18], 
which are not significantly different from those reported after a 
low anterior resection (LAR) or APR [16, 19] (Table 1). The most 
frequent early complication was anastomotic leakage, although 
patients with anastomotic leakage rarely seemed to require any 
additional surgery to resolve this complication. In certain studies, 
anastomotic leakage rates up to 16% have been mentioned [13, 
14, 17-21].

Many research reports have compared surgical complications 
after an ISR with those that occur after a LAR. Weiser et al. [21] 
reported on the morbidity following LAR/stapled CAA and LAR/
ISR/hand-sewn CAA, in addition to APR. Regarding their study, 
anastomotic leakage was not significantly different between the 
ISR and the LAR. Surgical complications were observed in 31.8% 
of patients after an ISR and in 9.7% of patients after a LAR. Port-
ier et al. [17] reported a local septic complication rate after an ul-
tralow CAA comparable to that of a partial ISR and CAA without 

an ISR. However, some early studies have shown high complica-
tion rates after an ISR. Köhler et al. [11] reported an anastomotic 
leakage rate that was higher than those that were usually reported. 
In their study, 48% of the patients experienced anastomotic leak-
age, and 16% of the patients required surgery. They suggested that 
the high anastomotic leakage rate in their study might be attrib-
uted to the exact postoperative controls that were associated with 
the detailed documentation. They defined suture insufficiencies 
as impairments in the healing of the anastomosis that were de-
tected radiologically and/or rectoscopically. They suggested that 
small insufficiencies in the anastomotic plane were often not veri-
fiable radiologically due to the location of the anastomosis and 
that rectoscopic examination enabled the recognition of smaller 
leakages. This may explain, they claim, the observation that the 
total rate of anastomotic leaks in their study was 48%. With the 
exception of Kölher`s study, the anastomotic leakage rate in the 
literature is reportedly comparable to that after CAA without an 
ISR.

Other than anastomotic leakage, anastomotic stricture, which 
may be the end result of anastomotic leakage or ischemia, was a 
frequently reported complication. Anastomotic strictures have 
also been reported after stapled anastomosis for sphincter-saving 
surgery. A review of the literature reveals that the incidence of 
rectal anastomotic narrowing varies from 0% to 30% [6, 22, 23]. 
Comparison of the anastomotic stricture rates was difficult be-
cause the definition of stricture varies, and few authors provided 
their precise definition of stenosis. Nevertheless, anastomotic 
stricture rates after an ISR have been reported to range from 3.1% 
to 16%, which are comparable to those after stapled anastomosis 
[15-21]. The frequencies of other surgical morbidities after an 
ISR, such as wound complications, bleeding, and ileus, have been 
reported to range from 7% to 31% [15-21].

Table 1. Morbidity and mortality after an intersphincteric resection 

Study Year No. Anastomotic leakage (%) Other complications (%) Mortality (%) Overall surgical morbidity (%)

Köhler [11] 2000 31 48 (surgery was needed in 16) Stricture, 9.7; wound complication, 6.5; voiding 
disturbance, 6.5; ileus, 3.2

0

Tiret [6] 2003 26 11 Wound complication, 3.8 0 30

Saito [7] 2004 35 11.4 Perianal abscess, 11.4; wound, 2.9; bleeding, 5.7 0 31

Schiessel [14] 2005 121 5.1 Stricture, 9.4 0.8 7.7

Saito [15] 2006 228 10.1 Stricture, 3.1; pelvic abscess, 4.4; bleeding, 1.3 0.4 24

Chamlou [18] 2007 90 8.8 - 0 18.8

Portier [17] 2007 105 - Local septic complication, 8.7 (CAA, 7.6) 1.2 (CAA, 0)

Akasu [19] 2007 106 12 - 1 33

Bretagnol [13] 2004 40 8 (CAA, 14) Stricture, 5 (CAA, 3) -

Weiser [21] 2009 44 5 Stricture, 16 - 31.8

Baek [25] 2013 89 Lap (8.1), robotic (8.5) Intrabdominal abscess: Lap (8.1), robotic (8.5)
Ileus: Lap (5.4), robotic (2.1)

- Lap (27), robotic (19.1)

CAA, coloanal anastomosis; Lap, laparoscopic.
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that PCRT might increase local control for patients who have in-
dications for an ISR; however, the effects of PCRT still remain 
controversial. The local recurrence rate, at a mean follow-up of 40 
months, was 2% in the Rullier series of 92 patients with mostly T3 
tumors (72 of the 98 patients) [8], and 81 of those 92 patients 
(88%) had received PCRT. Bonadeo et al. [40] observed a higher 
recurrence rate for very low T3 rectal tumors in the absence of ra-
diotherapy, and Saito et al. [7] reported similar results for local 
control, with acceptable anal functions, in a series of 35 patients 
(median follow-up: 23 months). Saito et al. [7] also observed 
comparable results between patients with T3–T4 disease who un-
derwent PCRT and those with T2 disease who did not undergo 
PCRT.  

Some researchers [11, 14, 19] have reported good local control 
and survival rates without PCRT; however, patients with locally 
advanced, low-lying rectal cancers who received PCRT exhibited 
improved oncological outcomes. The wide use of PCRT has facili-
tated the application of an ISR to patients with low-lying rectal 
cancers. Based on the results of the studies described above, be-
sides the certain controversial issues that are related to PCRT, 
such as its role in sphincter preservation, PCRT plays a role in the 
facilitation and safe application of ISR for patients with low-lying 
rectal cancer. The oncological outcomes after an ISR are summa-
rized in Table 2.

FUNCTIONAL OUTCOMES

For patients who undergo surgical treatment for rectal cancer, 
their postoperative quality of life remains a major issue that is 
largely defined by an acceptable level of continence. For low anas-
tomoses, in general, a greater incidence of urgent defecation, in-
continence for all qualities of stool, and evacuation disorders, to-
gether with increased stool frequencies, have been observed [41, 
42]. Unquestionably, the functional results are more problematic 
if the location of the anastomosis is low [41-43]. Therefore, im-
paired continence has been asserted to be an inevitable conse-
quence of an intersphincteric rectal resection [9, 10]. The im-
paired control of defecation after a LAR is undoubtedly multifac-
torial. Direct trauma to the sphincter muscles and an interrup-
tion, at least temporarily, of reflex mechanisms can occur, and the 
physiological properties of the neorectum greatly differ from nor-
mal [43, 44].

Concerns exist about the long-term functional outcomes after 
an ISR, even though an ISR is technically feasible and oncologi-
cally safe, because the loss of the rectum and the internal anal 
sphincter may induce anal dysfunction, such as changes in stool 
frequency, urgency, fragmentation, soiling, and fecal inconti-
nence. The high percentage of patients with anterior resection 
syndrome after a stapled low colorectal or high coloanal anasto-
moses, [42, 44, 45] despite entire preservation of the anal sphinc-

Table 2. Oncological outcomes after an intersphincteric resection for patients with rectal cancer

Study Year Sample 
size (n)

Tumor 
location from 

anal verge
(cm)

Follow- up 
duration 

(mo)

PCRT  
(%)

R0 resection 
rate 
(%)

Length of 
distal 

resection 
margin (cm)

5-Year local 
recurrence 

rate 
(%)

5-Year overall 
survival rate 

(%)

5-Year 
disease-free 
survival rate 

(%)

Braun [2] 1992 63 - 80 - - - 11 62 -

Köhler [11] 2000 31 1.3 82 0 - 1.6 9.7 79 -

Rullier [12] 2001 21 4.5 30 10 98 2.3 2 85 (3 yr) 85 (3 yr)

Tiret [6] 2003 26 4.25 39 38.5 96.2 1.6 3.4 96 -

Saito [7] 2004 35 0–2 23 57.1 100 1.3 1 - -

Schiessel [14] 2005 121 3 94 0 96.7 - 5.3 126.1 mo -

Saito [15] 2006 228 3.4 41 25 98.7 - 6.7 91.9 83.2

Chamlou [18] 2007 90 3.5 56.2 41 94.4 1.2 6.6 82 75

Portier [17] 2007 105 4.1 66.8 53.2 96 2.6 10.6 86.1 83.9

Akasu [19] 2007 106 3 41 0 97.2 1.2 7.3 (3 yr) 95 (3 yr) -

Weiser [21] 2009 44 ≤6 47 100 90 1.0 0 96 83

Park [24] 2011 210 Lap (3.6), 
open (4.7)

34 Lap (7.7), 
open (1.3)

Lap (97.7), 
open (95)

Lap (1.5), 
open (1.4)

Lap (2.6), 
open (7.7)

- Lap (82.1), 
open (77)

Laurent [27] 2012 175 ≤6 53 90.3 88 1.9 3.5 84 90

Baek [25] 2013 84 Lap, (5.52); 
robotic, (4.39)

31.5 Lap, (32,4); 
robotic, (42.6)

Lap, (91.9); 
robotic, (97.9)

Lap, (1.6); 
robotic, (1.1)

Lap, (5.4); 
robotic, (6.4)

Lap, (90.7);
robotic, (86.5)

Lap, (81.2);
robotic, (80.6)

Saito [32] 2014 199 <5 78 24.6 80.4 - 19.7 (7 yr) 78.3 66.7

PCRT, preoperative chemoradiotherapy; Lap, laparoscopic.
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ter, suggests that factors other than the anal sphincter are involved 
in incomplete fecal function after a rectal resection. The loss of 
rectal reservoir function seems to be a crucial factor [43] that ex-
plains why the level of anastomosis [44, 45] has been reported to 
influence the quality of continence after a rectal resection. In ad-
dition, PCRT usually includes the anal sphincter in patients with 
low-lying rectal cancers, and the irradiation has a deleterious im-
pact on anorectal function [18, 46, 47].

Although the postoperative fecal dysfunctions that are caused by 
partial or complete excision of the internal anal sphincters have 
been a concern in relation to an ISR, some studies have demon-
strated relatively satisfactory defecatory functions after an ISR [6, 
12-14, 20]. Various researchers have reported diverse continence 
levels after an ISR, which included normal continence (29% to 
86.3%), major incontinence (0% to 25.8%), and need-for-colos-
tomy (0% to 0.8%) [6, 12, 14, 15, 18, 20] (Table 3).

Some authors have tried to explain the cause of fecal inconti-
nence after an ISR by means of physiologic studies. Fecal inconti-
nence after an ISR is primarily caused by anal-sphincter insuffi-
ciency. Physiologic studies have shown that removal of the inter-
nal anal sphincter is associated with a significant decrease in rest-
ing pressure [7, 9]. The maximum resting anal canal pressure is 
maintained by the internal anal sphincter. This pressure, as ex-
pected, reportedly fell after an ISR, although a gradual rise was 
subsequently observed.

Neorectal insufficiency may cause fecal incontinence, as dem-

onstrated by randomized studies that compared straight and J-
pouch coloanal anastomoses [12, 13, 48]. Based on experience 
with the ileal J-pouch, suggested suggestion was made that the 
functional results may improve after very low rectal resections be-
cause of an increased neorectal volume. Not only does the pouch 
increase the maximum tolerable volume, but it also potentially 
acts as a motility brake [48]. Cluster defecation that is associated 
with tenesmus, urgency, and incontinence is not uncommon in 
straight CAA. The colonic pouch could convert the functional 
deficiencies that are associated with the loss of rectal capacity and 
reduce compliances that result from straight CAA.

Due to good functional results, the colonic J-pouch anal anasto-
mosis has gained general acceptance and is becoming the opera-
tion of choice for patients with carcinomas in the lower third of 
the rectum. Several authors have advised performing a pouch 
anastomosis to improve functional outcomes [44, 48]. A meta-
analysis has also revealed minimal differences in functional out-
comes between the pouch and the straight CAA at one year, and 
anastomotic stricture seems more likely to occur after a pouch-
anal anastomosis [49]. Currently, the colonic pouch has short-
term functional advantages that are widely accepted, but few long-
term advantages.

Although some authors have questioned the advantages of an 
ISR for treating patients with low-lying rectal cancers in terms of 
quality of life [50], compared to CAA, a permanent colostomy 
must be considered as a serious handicap. Indeed, with the addi-

Table 3. Functional outcomes after an intersphincteric resection for patients with rectal cancer

Study Year No. of 
patients

Type of anastomosis (n) Evaluation 
timing, after 

stomy closure 
(mo)

Stool 
frequency, per 

day

Continence (%)

Urgency (%)
Straight Pouch Othersa Normal 

or good
Major 

incontinence

Braun [2] 1992 41 41 0 0 - Straight, 2.2; 
pouch, 2–3

80 3 22

Köhler [11] 2000 26 0 26 0 - 3.3 55.6 33.3 -

Rullier [12] 2001 21 0 21 0 - 2.5 79 9.5

Tiret [6] 2003 25 0 25 0 27 - 77 0

Bretagnol [13] 2004 40 6 34 - 2.8 27 12 -

Saito [7] 2004 21 28 2 5 12 More than 6: 
18.2%

54.6 0 36.4

Schiessel [14] 2005 118 118 - 2.24 86.3 14.5 -

Saito [15] 2006 181 (total 228) 147 51 30 24 - 68 7 -

Yamada [20] 2007 35 0 35 0 12 Total, 3.6; 
subtotal, 3.3; 
partial, 2.8

Total, 60; 
subtotal, 85.7; 
partial, 88.9

Total, 0; 
subtotal, 0; 
partial, 5.6

Chamlou [18] 2007 83 0 83 0 - 2.3 76 24 19

Kim [26] 2014 222 222 0 0 6, 12 - - - Serial 
comparison

Saito [32] 2014 199 - - - >5 yr 4 - - 32
aColoplasty and side-to-end anastomosis.
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Abstract Radical surgical treatment for very low rectal
cancer near the anus has generally involved abdomino-

perineal resection. Various sphincter-saving operations

have been developed for such tumors to optimize the
patients’ postoperative quality of life. Current protocols

focus on intersphincteric resection (ISR), which differs

from conventional hand-sewn coloanal anastomosis (CAA)
after low anterior resection. However, the efficacy of ISR

remains unclear. The surgical, oncologic, and functional

outcomes after intersphincteric resection (ISR) were
reviewed. This review of the current literature was con-

ducted by searching the PubMed online database. Articles

focusing specifically on conventional hand-sewn CAA
were excluded from this study. The mean mortality rate is

\2 %, and the mean morbidity rate ranges from 7.7 to

38.3 %. The mean local recurrence rate varies widely from
0 to 22.7 %, with a mean follow-up duration of

40–94 months. The mean disease-free and overall 5-year

survival rates are 69–86 and 79–97 months, respectively.
Functional outcomes are generally acceptable, but accurate

evaluation is extremely difficult due to the absence of
unified appraisal methods. ISR appears surgically, onco-

logically and functionally acceptable. However, more

experience and better understanding of the oncology, anal
physiology, and pelvic anatomy are necessary to achieve

successful outcomes without complications, and to

improve patient survival.

Keywords Rectal cancer ! Intersphincteric resection !
Local recurrence ! Survival

Introduction

Surgical treatment for colorectal cancer is generally

determined by the tumor location and degree of tumor

extension. Improvements in surgical devices have enabled
anal preservation in many cases. Careful resection is

required for rectal cancers located extremely near the anus,

to secure safer distal and radial margins in the anal canal.
Abdominoperineal resection (APR) is commonly applied

when preservation of the anus is technically and/or func-

tionally impossible. Surgical treatment for lower rectal
cancer must seek a balance between curability and main-

tenance of function. However, an ultimate anus-preserving

technique with sphincter muscle resection, intersphincteric
resection (ISR) as defined by Schiessel [1], is performed

for these cancers and has become widely applied around

the world [2–4]. This procedure is initiated to avoid per-
manent colostomy for very low rectal cancers which might

previously have required APR. The ISR procedure includes
both transabdominal and transanal approaches. The internal

sphincter is transabdominally and transanally divided from

the external sphincter by dissecting the intersphincteric
space (plane). Coloanal anastomosis is then performed

using a hand-sewn technique. Many studies on the surgical,

oncologic, and functional outcomes after ISR have been
reported [5–24]. However, some studies have not included

real ISR as defined by Schiessel [1]. The present review

investigated the surgical, oncologic and functional out-
comes from real ISR, including data from this institute. The

validity and future assignment of ISR for very low rectal

cancers are also herein discussed.
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Κλινική Γενικής & Λαπαροσκοπικής Χειρουργικής και Χειρουργικής Γαστρεντερικού
2013 –2019 (6χρ)

PATIENTS 35

ISR (18) 18

ISR – PTDA (21)

4 REVISIONS ISR-PTDA AFTER ISR

17 FIRST OPERATION

MALE / FEMALE 27/8

RT/CHT NEOADJUVANT 32/35 (91%)

AGE 49-83 (61)
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PATIENTS / YEAR 5,8

DISTANCE FROM ANAL VERGE 1,5 – 4 cm (2,8 cm)

COMPLETE RESPONSE TO RT 7 (20%)

R0 / R1 34 / 1 (97% / 3%)

RECURRENCE 4 (R1, EMBOLI) (11%)

REVISION (ANASTOMOSIS) 4 (11%)

COMPLICATIONS (STENOSIS, INFECTION, 
NECROSIS) 8 (22%)
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Συμπεράσματα

1. Πριν την έναρξη οποιασδήποτε θεραπείας καλή
σταδιοποίηση και εξέταση από τον ειδικό χειρουργό.

2. Η διατήρηση του σφιγκτήρα δεν επηρεάζει την επιβίωση
όταν γίνεται σωστά και με τις κατάλληλες ενδείξεις.

3. Αντενδείξεις διάσωσης σφιγκτήρα είναι η διήθηση του
έξω σφιγκτήρα ή του ανελκτήρα και η ακράτεια.

4. Η σωστή επιλογή των ασθενών και η καλή συνεργασία
χειρουργού, ογκολόγου και ακτινολόγου στα πλαίσια
διεπιστημονικής ομάδας εξασφαλίζει τα καλύτερα
αποτελέσματα.
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1. Η διασφιγκτηριακή εκτομή ορθού (ΙSR) για πολύ χαμηλό
καρκίνο του ορθού είναι μια ογκολογικά ασφαλής και
τεχνικά εφικτή επέμβαση.

2. Μειώνει αρκετά τις ενδείξεις για κοιλιοπερινεϊκή εκτομή
για αυτό και κερδίζει σε δημοτικότητα σε Ευρώπη και
Ασία τα τελευταία χρόνια.

3. Η εναλλακτική ISR-PTDA έχει ακόμα περισσότερα
πλεονεκτήματα καθώς αποφεύγει τη νοσηρότητα της
ειλεοστομίας.

Συμπεράσματα
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