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Precise definitions of the rectum vary but it is now 
generally accepted that the rectum extends to 15 cm 
from the anal verge and that the height of a rectal 

cancer is measured by a rigid scope in an awake patient 
lying in the left lateral position (Salerno et al, 2006b). 
The 15 cm rectum is then arbitrarily divided into the 
lower rectum (0–6 cm), the mid rectum (7–11 cm) and 
the upper rectum (12–15 cm), with recognition that the 
lower the tumour the more complex the problem because 
of the difficulty in reconstruction and the proximity of 
lower rectal tumours to the anal sphincter mechanism. 

More recently a more objective mechanism for categoriz-
ing the lower rectum has been described using a magnetic 
resonance imaging-based anatomical definition where the 
mesorectum tapers at the origin of the levators, at the pel-
vic sidewall (Shihab et al, 2009). Thus a low rectal cancer 
is a tumour with its lower edge at or below the origins of 
the levator on the pelvic sidewall. This usually corresponds 
to a measurement of within 6 cm from the anal verge. 

The anatomy of the lower rectum is complex. The 
rectum, levators and anal canal have been described as a 
‘tube within a funnel’; the funnel being the levators, the 
stem of the funnel being the sphincter complex and the 
tube within, the rectum (Shihab et al, 2009). The mes-
orectum, the embryological lymphovascular package sur-
rounding the rectum (Heald et al, 1998), tapers in its 
lower part resulting in a ‘waist’ (described below) around 
this level (Salerno et al, 2008). This potentially predis-
poses a tumour in the region of the waist (3–4 cm from 
the anal verge) to be exposed during excision, leading to 
suboptimal surgery (Salerno et al, 2006a) with increased 
rates of local recurrence and poor survival (Wibe et al, 
2004; Nagtegaal et al, 2005). 

Surgical treatment of low rectal cancer
Major surgical resection for low rectal cancer can be broad-
ly divided into sphincter-saving procedures and abdomino-
perineal excision where the sphincter is excised with the 
specimen. In the early 1980s Heald and colleagues intro-
duced the concept of the mesorectal fascia as the correct 
plane of dissection for rectal cancer and proposed that the 
practice of blunt dissection with the surgeon’s fingers to 
separate the rectum from surrounding structures be replaced 
with precise sharp dissection under direct visualization 
along this ‘holy plane’ (Heald, 1988). Systematic educa-

tional programmes for surgeons around the world in this 
technique of total mesorectal excision have improved onco-
logical outcomes (Wibe et al, 2003; Martling et al, 2005). 
It is now widely accepted that a positive circumferential 
margin or even disruption of the fascial encasement of the 
rectum and its mesentery (mesorectal fascia) is associated 
with worse prognosis, both in terms of local recurrence and 
disease-free survival (Birbeck et al, 2002). 

For tumours in the upper rectum (12–15 cm from the 
anal verge), a portion of the rectum can be left in place as 
long as the circumferential dissection is complete and the 
distal transection is 4–5 cm distal to the lower edge of the 
tumour. ‘Coning in’ on the mesorectum should be 
avoided as it increases the risk of pelvic recurrence 
(Kosinski et al, 2012). 

For tumours in the mid to low rectum, total mesorectal 
excision should be taken to the level of the pelvic floor. 
For a low rectal cancer a distal resection margin of at least 
1–2 cm may be all that is obtainable. Williams et al 
(1983) reported a very low rate of intramural spread 
beyond 1 cm and this led to a decrease in the acceptable 
distal margin to 2 cm. More recently Leo et al (2009) 
found no significant difference for survival, local recur-
rence and distant metastasis between a negative <1 cm or 
>1 cm distal resection margin. Penninckx (2012), in his 
editorial, concluded that ‘reduction of the distal margin 
does not increase local recurrence or compromise survival 
provided a good quality total mesorectal excision, wash-
out before stapling or during hand-sewn colo-anal anas-
tomosis, and negative margins are all achieved’. 

For advanced tumours in the low rectum, and particu-
larly in the lowest 2–3 cm of the rectum, the adjacent 
structures are the sphincters and the levator ani muscles. 
For fixed tumours at the level of the levator muscles or 
the anal sphincter, a non-sphincter preserving operation 
is required. It has been documented that cancers of the 
lower rectum that are treated by conventional abdomino-
perineal excision are associated with poor oncological 
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outcomes in many cases (Shihab et al, 2010). Abdomino-
perineal excision specimens audited by pathologists 
revealed high rates of circumferential resection margin 
involvement, specimen perforation and suboptimal total 
mesorectal excision quality (Nagtegaal et al, 2005). The 
reason attributed to this was that surgeons had no well-
defined or distinct anatomical plane during the perineal 
dissection phase of the operation, resulting in exposure of 
the muscle tube and tumour perforation below the level 
of the total mesorectal excision dissection (Shihab et al, 
2009). This led to a re-focus on how surgical outcomes 
could be optimized. 

Holm et al (2007) proposed a technique to overcome 
some of these difficulties, describing a ‘cylindrical’ abdom-
ino-perineal excision approach which involved wide exci-
sion of the levator complex thereby potentially reducing 
the inadvertent bowel perforation rate and positive circum-
ferential margin involvement. The technique involved 
turning patients into the prone jack-knife position to 
facilitate the perineal dissection. The concept of wide exci-
sion of the levators was interestingly outlined nearly 

100 years ago by Miles (Hoch and Smrcka, 2009) but pre-
sumably had been ‘lost in translation’ through the years for 
many surgeons. For those surgeons who had always prac-
ticed the Miles operation (Mathis et al, 2012), this re-
introduction by Holm and colleagues was not something 
new, but for others this technique came as an important 
addition (Finan and Haboubi, 2012). Holm, like Heald 
beforehand (Heald et al, 1982; Heald, 1988), had realized 
the importance of surgical technique and should be cred-
ited for standardizing this operation (West et al, 2008). 

There has been much debate with regard to patient 
position during the procedure and the need to remove 
the coccyx. Holm suggested turning the patient prone, 
after completion of the abdominal part of the operation 
and formation of an end colostomy, to facilitate what is 
technically a difficult procedure, particularly in a man 
with an advanced tumour. He also advocated removal of 
the coccyx for better access. Some authors have reported 
similar results in the modified Lloyd-Davies position 
(Mathis et al, 2012). It was soon realized that positioning 
of the patient during the perineal phase, whether prone 
or supine, was less important as long as there was no 
compromise in tumour removal (Moore and Moran, 
2012). Miles (1908) in fact described completion of the 
perineal procedure in the right lateral position and 
indeed advocated removal of the coccyx for access. Moore 
and Moran (2012) have proposed that the concept of 
‘extra-levator’ dissection (see below) is the key and can be 
done either supine as described by Mathis et al (2012), 
prone as per Holm et al (2007) or indeed in the right 
lateral position as outlined in wonderful detail and con-
cise precision by Miles (1908).

The terminology of the abdomino-perineal approach 
has created some confusion. Miles described this as 
abdomino-perineal excision in 1908, but over the years 
different terminologies (e.g. abdomino-perineal resec-
tion) have emerged to describe the same operation. Also 
what came to be described as the standard abdomino-
perineal excision did not necessarily follow the Miles 
principles of wide excision during surgery. Moore and 
Moran (2012) have proposed an anatomically-based ter-
minology of extra-levator abdomino-perineal excision 
(ELAPE), which brings together the work of Miles and 
Holm and many others who achieve excellent oncological 
results with this operation. 

Extra-levator abdomino-perineal excision 
for advanced low rectal cancer
Shihab et al (2012) described in detail the different steps 
of ELAPE. The principle of ELAPE is based on avoiding 
dissecting the mesorectum off the levators in the abdom-
inal phase of the operation. This leaves the levators adja-
cent to the lower mesorectum and in the perineal phase 
the levators are divided laterally at their point of insertion 
to the pelvic bony-ligamentous ring. This reduces the 
risks of breaching the tumour and prevents ‘waisting’ of 
the specimen (Figures 1 and 2). 
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Figure 2. Extra-levator abdomino-perineal excision. a. Dissections from above and below 
meet at the top of the extralevator muscle. b. This leaves the levator attached to the 
mesorectum leaving a cylindrical specimen. 
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Figure 1. Synchronous combined abdomino-perineal resection. a. Dissections from above 
and below meet above the anal canal. b. This creates a waist in the specimen.
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The advantages of the prone position for the perineal 
dissection are reported as the prone position allows direct 
visualization of the anterior plane between the lowest 
parts of the rectum and the vagina in the female or pros-
tate in the male and facilitates visualization of the neurov-
ascular bundle of Walsh (2005) running along the poste-
rolateral aspect of the prostate in males where vision and 
access are compromised by the urogenital organs. 
Safeguarding these neurovascular bundles is crucial to 
reduce the incidence of sexual and bladder dysfunction 
(Enker et al, 1997; Maurer et al, 2001; Junginger et al, 
2003).

Perineal wound healing is an important aspect in all 
patients who have had an abdomino-perineal excision 
and may be more problematic in ELAPE where a more 
extensive levator resection is often performed. West et al 
(2010) reported a multicentre study which suggested that 
ELAPE was associated with a significantly higher rate of 
perineal wound breakdown and herniation than ‘conven-
tional’ abdomino-perineal excision despite comparable 
use of radiotherapy. From an anatomical point of view 
removal of the sphincter and any part of the levator will 
result in a muscle defect which is usually difficult to 
approximate without tension, resulting in an immediate 
or very early pelvic floor dehiscence (Moore and Moran, 
2012). A biological mesh interposition or tissue flap pro-
cedure (gluteus maximus, gracilis and vertical rectus 
abdominus) are the alternatives available to reconstruct 
the perineal floor. However, the use of flaps is generally 
dependant on the availability of a plastic surgeon, which 
has logistic implications for many hospitals where rectal 
cancer surgery is performed without in-house plastic 
surgical services and may require considerable pre-plan-
ning (Shihab et al, 2012). Further work is required before 
a consensus is reached with regards to an optimal way of 
closing the pelvic floor defect and whether a biological 
mesh might be equivalent to a flap technique (Bell et al, 
2005; Wille-Jorgensen et al, 2009). 

Conclusions
ELAPE facilitates an oncologically superior operation for 
selected patients with advanced low rectal cancer by 
improved vision and access and enabling a wider cuff of 
tissue. However, ELAPE may be associated with an 
increased wound morbidity as a consequence of a bigger 
wound in an area where wound healing is not optimal, 
particularly if neoadjuvant therapy has been used.

Figures 1 and 2 are reproduced from Holm et al (2007) by kind permission 
of John Wiley & Sons Ltd. 
Conflict of interest: none.
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