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Colorectal cancer is the third most common cancer, second most common cancer in women, and the fourth
leading cause of death in the world. Radical surgical treatment with Total Mesorectal Excision (TME) is
considered the best treatment for cancer found in the lower third of the rectum and has benefits of complete
tumor removal to reduce risk of recurrence and to improve survival. Advances in preoperative
chemoradiation therapy have increased chances of achieving a 1 cm distal margin and allowed successful
sphincter-preserving surgery by intersphincteric resection (ISR) and Coloanal Anastomosis (CAA) that
allows normal defecation. MRI is particularly useful in evaluating localization of the tumor, involvement of
anal sphincter (internal and external sphincters), levator ani muscles, and adjacent structures to the anus,
with an accuracy of 85%, sensitivity of 87%, and specificity of 75%. Performing ISR with TME oncologic
principles achieves similar results to Low Anterior Resection (LAR), but depends on the presence of
sufficient Distal Rectal Margin (DRM); if a sufficient DRM cannot be achieved, then patients are offered

an Abdominoperineal Resection (APR) with permanent colostomy and poor quality-of-life results.

© 2021 Avanish Saklani. Hosting by Science Repository.

Introduction

Colorectal cancer is the third most common cancer, second most
common cancer in women, and fourth leading cause of cancer death in
the world [1, 2]. Radical surgical treatment with Total Mesorectal
Excision (TME) is considered the best treatment for cancer found in the
lower third of the rectum and has benefits of complete tumor removal,
to reduce risk of recurrence, and of improved survival [3, 4].
Traditionally, radical treatment of rectal cancer was achieved by total
Abdominoperineal Resection (APR) with permanent colostomy,
resulting in poor quality of life (QoL) and psychological problems
caused by a stoma [1, 3, 5]. The discovery of safe oncological resection
margins, termed Distal Resection Margin (DRM), defined by observed
maximum distal mural spread of cancer that rarely exceeds 1 ¢cm, and the
discovery that such a resection margin can offer sphincter preservation
with acceptable continence, has changed the practice of modern surgery
[1,5].

Advances in preoperative chemoradiation therapy have increased
chances of achieving a 1 cm distal margin and allowed successful
sphincter-preserving surgery by intersphincteric resection (ISR) and
Coloanal Anastomosis (CAA) that allows normal defaecation [6-8]. In
current surgical practice, sphincter preservation is achieved by Low
Anterior Resection (LAR) and ISR; however, ISR achieves an ultra-low
DRM of 1 cm by transanal division of the rectum, with partial or total
internal anal sphincter resection to achieve adequate oncologic margins
and preservation of external anal sphincter [6, 9]. Though ISR eliminates
the need for a permanent colostomy, it may require a protective temporal
ileostomy [4, 10]. ISR is possible in selected patients with normal anal
sphincter tone and lack of tumor invasion in external anal sphincter or
levator ani muscles [10]. Performing ISR with TME oncologic principles
achieves similar results to LAR but depends on the presence of sufficient
DRM,; if a sufficient DRM cannot be achieved, then patients are offered
an APR with permanent colostomy and poor QoL results [7, 10]. This
paper aims to give an overview of ISR and share the principles of the
practice at Tata Memorial Hospital, Division of Colorectal Surgery,
Mumbai, India [11].
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History and Evolution of DRM in ISR

The current treatment of distal rectal cancer in the lower rectum, when
located 6 cm above the anal verge, has undergone an evolution. From the
extensive resection of APR procedure by Miles et al., it has improved
with the introduction of TME by Heald et al. [12, 13]. TME has reduced
local recurrence, allowed a DRM of 5 cm, and maintained a
circumferential resection margin (CRM) of >1mm, but it still results in
a permanent stoma, poor QoL, and psychological trauma [10]. APR has
no capacity for sparing anal sphincter to avoid a permanent stoma. The
sphincter-preserving procedure of LAR, by Parks et al., allows sphincter
preservation with a DRM of 2-5 cm, provided levator ani muscles and
sphincter complex are not involved [7, 14].

A breakthrough by Schiessel et al. challenged the lower resection margin
of 2 cm, proposing internal anal sphincter resection, DRM of 1-2 c¢m,
and preservation of external sphincter with CAA, with or without a
covering temporal ileostomy [15]. This procedure maintains good
oncological outcomes, with recurrency rates of 6%, as an alternative to
APR and LAR [15]. This breakthrough was possible once researchers
realized that local lymphatic spread of a tumor in the distal rectum and
direct invasion (extra nodal metastasis) occurred to a greater extent
proximally and to a lesser extent distally, sparing a distal length that
allows anastomosis with the anal canal [15]. Most authors achieved
results of CAA with a DRM of 5 mm, as the DRM does not
contraindicate an ISR if RO resection can be achieved [4, 7-9, 15]. This
realization allowed resection of the internal anal sphincter, with
acceptable levels of continence and unwanted symptoms, termed LAR
syndrome, that result from loss of the rectal reservoir and internal anal
sphincter [9, 15]. The internal anal sphincter contributes 55% of anal
sphincter continence, while 30% comes from external sphincter and 15%
from hemorrhoidal plexus [9].

Most distal rectal cancers are already locally advanced at the time of
diagnosis. Treatment by sphincter-preserving surgery with the advent of
Neoadjuvant Chemoradiotherapy (NACRCT) gives benefit of reduced
distal mural spread (at rate of 1.6%) and reduced recurrence,
downstaging the tumor with a pathological complete response rate (0CR)
of 10-30%. It also allows sphincter preservation and RO resection of very
low rectal cancer [9, 16]. Before NACRCT, the lymph node and extra
nodal metastasis was 7-21%, achievable with a longer interval between
NACRCT and surgery, as reported by Guedj et al. and supported by
NCCN guidelines of 2020 [16, 17].

Importance of Preoperative Imaging — Endoscopic Ultrasound
and MRI

MRI and Endoscopic Ultrasound (EUS) are imaging techniques that are
commonly used in staging distal rectal cancer, when evaluating whether
the cancer is amenable to ISR, and in addition to evaluation by digital
rectal examination and rigid sigmoidoscopy [1, 2, 5]. MRI is used
distinguish the lower rectum as the part below the origin of levator ani
muscles [2, 5]. Arya et al. have documented that MRI is particularly
useful in evaluating localization of the tumor, the involvement of anal
sphincter (internal and external sphincters), levator ani muscles, and
adjacent structures to the anus, with an accuracy of 85%, sensitivity of
87%, and specificity of 75% [2]. This information is important when
deciding whether the distal rectal cancer is treatable with ISR, to allow
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resection of the internal sphincter and to spare the external sphincter with
a curative intent, acceptable anal continency, and QoL [2]. MRI can
determine with acceptable accuracy which part of the anal sphincter
complex is involved (internal or external sphincter), information
required when deciding whether sphincter-preserving surgery is an
option [2].

EUS on the other hand is highly accurate, with a sensitivity of 94% and
specificity of 86%. It is more accurate than MRI when determining the
T1 and T2 stages of distal rectal cancer, while MRI is more accurate to
determine T3 and T4 lesions [1, 2]. While Endoscopic Rectal Ultrasound
(ERUS) has higher accuracy than MRI for T1 and T2 lesions, Arya et al.
report that ERUS is not commonly used in their clinical practice, at less
than 1% of cases, compared to MRI: ERUS is not useful in stenosing
lesions, the majority of clinical presentations for distal rectal cancer; it
cannot reliably evaluate the circumferential resection margin and
mesorectal nodes, and it is operator dependent, with high inter-rater
reliability at their institution [2]. They state that T-staging of MRI is
interpreted in T2W images of MRI that cannot be reliably distinguished
between T1 and T2 images [2]. Therefore, high-resolution MRI is their
choice for the primary staging of distal rectal cancer [2].

Indications

In most individuals, the distance from anal verge to the lower third of the
rectum is between 2-6 cm, and therefore the rule of fours applies: The
anal canal should be 4 cm long, while the lower third of the rectum
should be 4-8 cm from the anal verge [15]. The indications for ISR only
apply to tumors in the lower third of the rectum and therefore include the
following:

i Tumor depth of T1-3, without involvement of external anal

sphincter or levator ani muscles.

ii. Tumor depth of T4 invading external anal sphincter or levator
ani muscles that have not responded to NACRCT.

iii. Very low tumors less than 2 cm from anal verge.

iv. Anal continence without sphincter functional insufficiency,
based on history and physical examination. Manometry is not
routinely used in our clinic setting; this practice has been
evaluated by other authors [15].

Surgical Technique of ISR

ISR surgical management depends on the American Joint Committee on
Cancer (AJCC) clinical stage for distal rectal cancer, confirmed by
histopathology and evaluated by imaging, and then the decision of
Multidisciplinary Team (MDT) meeting. This team comprises a surgical,
medical and radiation oncologist, a radiologist, and a gastroenterologist.
The MDT decides whether to offer the patient upfront surgery or
NACRCT followed by surgery with curative intent. The surgical
technique for ISR, performed in the Division of Colorectal Surgical
Oncology at Tata Memorial Center, comprises abdominal and perineal
parts. The abdominal part is done as either an open or a laparoscopic
procedure. Staging laparotomy or laparoscopy is done before the
abdominal stage of the ISR procedure, to rule out diffuse peritoneal
disease and liver metastasis. Peritoneal disease and liver metastasis are
a sign of advanced metastatic disease. Our recent publication details our
experience with a laparoscopic approach, but the operative steps
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summarized below apply to both open and laparoscopic procedures for
ISR [18].

The first phase of the abdominal part, done in the Lloyd Davis position
with a head-down tilt of about 10° and left leg up, has an endpoint of
inferior mesenteric artery ligation at the origin, mobilization of the left
colon, and takedown of splenic flexure, as shown in (Figure 1) below. In
the second phase, the TME method described by Heald et al., of sharp
dissection between pelvic wall and mesorectal fascia, is performed to
mobilize the rectum; the endpoints of levator ani muscle exposure, with
dissection entry into the intersphincteric space, are as low as possible

down to the pelvic floor, as shown in (Figure 2) below [13]. For the
perineal part, the left-up position is neutralized, transanal submucosal
purse string (to prevent spillage of fecal matter and tumor cell
dissemination) is placed, the Lone Star retractor is attached, and 1 mg of
adrenaline diluted in 20 mL of saline is injected submucosally (to
minimize bleeding and facilitate intersphincteric dissection). The three
types of ISR can be done based on tumor location, relative to dentate
line, as partial and subtotal (tumor above dentate line) or total (tumor
below dentate line), depending on surgeons’ preference and tumor
location.

Figure 1: A) Identification of the inferior mesenteric vein. B) High ligation of the inferior mesenteric vein. C) Scoring of the white line of Toldt. D) High
ligation of the inferior mesenteric artery. E) Mobilization of the splenic flexure. Images obtained with permission from Pai et al. [18].

Figure 2: A) Total mesorectal excision (lateral dissection). B) Dissection in the posterior plane. C) Anterior dissection of the bladder. D) Identification of
the intersphincteric plane from the abdominal side. Images used with permission from Pai et al. [18].
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Depending on the position of the tumor, the cut is made at or below
dentate line to enter the intersphincteric space, and dissection is
continued until the cut joins the low abdominal dissection, as shown in
(Figure 3). The rectal stump is then delivered through the anal opening
and divided 10 cm above the viable proximal margin of the tumor,
together with inferior mesenteric vessels and nodes. The resected DRM

is examined by intra-operative frozen section to confirm RO resection, as
shown in (Figure 3). A straight CAA is then hand-sewn, and a protective
diverting temporal ileostomy is done. Figure 4 shows a straight CAA.
The abdomen is washed, and drains inserted, with the usual
postoperative management done according to department protocol.

Figure 3: A) The Lone Star retractor applied for better exposure. B) Incision made in the rectal mucosa at the dentate line. C) Dissection in the
intersphincteric plane until the abdominal part of the dissection is reached. D) Extraction of the specimen through the anus. Images used with permission

from Pai et al. [18].

Figure 4: A) Dividing the colon with linear cutter. B) Aligning the remnant colon in the correct orientation. C) Handsewn coloanal anastomosis using vicryl
3/0 suture. D) Completed coloanal anastomosis. Images used with permission from Pai et al. [18].

Outcomes of ISR

I Morbidity and Mortality of ISR

ISR offers good functional anal sphincter and oncologic outcome results
that afford acceptable anal continence, as an apportion to APR, for

patients with very low rectal cancer [19-21]. However, like any other
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surgical procedure, it comes with possible morbidity and mortality that
must be explained and consented to by the patient [19-21]. The decision
to undergo ISR must be made by the patient after receiving information
on short-term and long-term outcomes of ISR with morbidity and
mortality [19-21]. Short-term outcomes include perioperative
complications; long-term outcomes include oncologic outcomes, anal
sphincter function outcomes that avoid stoma, QoL determined by levels
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of anal continence, and sexual and genitourinary complications [19-21].
Most patients prefer ISR to avoid a permanent stoma [15].

Shirouzu et al. reported an ISR overall morbidity of 7.5-38.3% and an
operative mortality of 0-1.7% [15]. The common short-term outcomes
included anastomotic leaks leading to pelvic abscess, colonic conduit
ischaemia resulting in colonic stenosis and necrosis, and injury to
adjacent organs that resulted in genitourinary dysfunction [8].
Anastomotic leakage was common at 4.3-48%, and colon conduit
stenosis at 8.4-23.3%. These outcomes are not different from those of
LAR but are lower than APR.

11 Oncologic Outcomes of ISR

The primary goal of ISR is to obtain a safe RO oncologic DRM
comparable to LAR and APR, but that offers local disease control with
minimal local recurrence, and disease-free survivor (DFS) and overall
survival (OS) as with LAR and APR [19-21]. ISR has been reported to
be technically feasible and offers oncologic outcomes comparable to
curative resections such as APR and LAR [4]. Park et al. report a local
recurrence of 4-13% in their series, following sphincter-preserving
surgery for very low rectal cancer [14]. They state that involvement of
the CRM, when the margin is less than 1mm (accepted as a radial
negative margin), is a predictor of local recurrence and a determinant of
survival after curative surgery for very low rectal cancer [14]. However,
achieving a radial negative margin for very low rectal cancer is difficult
as the mesorectum has less fat, and the external sphincter muscle is
encountered instead of mesorectal fat [4]. Local recurrence is commonly
reported at 2.6-32% [22]. Martin et al. reported a mean DRM of 17.1mm,
CRM negative of 96%, a local recurrence of 6.7%, DFS of 78.6% and
OS of 86.3% [23].

Even though most patients present at time of diagnosis with locally
advanced disease in T4 stage and nodal disease, NACTCR affords a low
local recurrence of 6%, avoidance of a positive CRM, downstaging and
downsizing to increase the possibility of success in sphincter-preserving
surgery, and avoidance of a permanent stoma, except where external
sphincter involvement persists in poorly differentiated adenosarcomas
[6, 9]. Rullier et al. reported a 2% recurrence rate in patients who
received NACTCR for T3 tumors, with 5-year OS of 81% and DFS of
71%, after median follow-up of 40 months [24]. The Japanese routinely
administer radiotherapy for tumors up to T3, even with node negative
disease [24]. However, Shirouzu et al. report a higher surgical
complication rate, poor anal function, and increased sexual and genital
urinary complication rate with the use of neoadjuvant radiotherapy [8].
A good oncologic outcome is not based on DRM but on a negative CRM,
improved by NACTCR after clinical assessment by digital rectal exam
and MRI [8, 11].

111 Functional Outcomes of ISR

Despite most patients achieving the objective of oncologic RO resection
(the loss of internal anal sphincter, rectal reservoir and radiation therapy
(RT)), there are reports of ISR outcomes that have been shown to
significantly contribute to an unsatisfactory anal continence outcome,
impacting on QoL after ISR [8]. Pelvic dissection done by the TME
nerve-sparing technique also comes with sexual dysfunction and
genitourinary problems following both surgery and RT, due to injury to
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parasympathetic and sympathetic nerves of the hypogastric plexus
nerves, even though the rates are better than APR [3, 6, 9]. Problems of
continence, urgency, stool fragmentation, and soiling due to anal
dysfunction, LAR syndrome, are experienced by most patients in the
postoperative period and are an inevitable consequence of ISR. The aim
of treatment with the ISR procedure is to minimize their occurrence [25].

Quentin et al. reports that the TME technique has improved the sexual
and urinary functional complications, from 10-30% to 40-60% after
conventional rectal surgery to 0-12% and 10-35% after TME surgery [6].
They also report that ISR had no impact on male sexual dysfunction and
tumor characteristics, compared to partial or total TME done in pelvic
exenteration procedures [6]. Martin et al. report a mean of 2.7 bowel
movements per day as acceptable continence for 51.2% of their patients,
while 29.1% had fecal soiling, 23.8% had flatus incontinence, and 18.1%
had urgency [6, 23]. The Wexner score and Fecal Incontinence Severity
Index (FISI) have been used to assess the sphincter function outcome,
though such an assessment is subjective. Anal manometry-use is not
practical in most institutions, including ours, and the scores have varied
based on the type of CAA [11, 25]. Constantine et al. report that
significant improvement is obtained after a colonic J-pouch anastomosis,
compared to straight CAA, in the first year postoperatively, but function
is not sustained 2 years after surgery [9]. However, J-pouch colonic
anastomosis is difficult to construct because the colon has a bulky
mesentery that can compromise either colon conduit perfusion in a
narrow pelvis or inadequate length of colon conduit, or both [15].
Schiessel reported that good sphincter function is a consequence of good
ISR technique [15]. The anal sphincter function must be assessed before
closure of the colostomy, and if anal sphincter function is not adequate,
anal training can be done before closure of colostomy to avoid
continence problems [15]. Patient dissatisfaction after ISR and stoma
requirement due to continence problems are rare [15].

Conclusion

ISR when done by TME principals achieves good oncologic outcomes
while preserving the anal sphincter for very low rectal cancer, with
acceptable anal sphincter function and QoL. The DRM has evolved to
less than 1 cm with RO, and negative CRM resections with help of
NACTCR and MRI imaging have resulted in improved ISR technique,
with good outcomes of DFS and OS comparable to LAR and APR.
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