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a b s t r a c t

Surgery remains the cornerstone in rectal cancer treatment. Abdominoperineal excision 

(APE), described more than 100 years ago, remains as an important procedure for the treat-

ment of selected advanced distal tumors with direct invasion of the anal sphincter or pre-

operative fecal incontinence. Historically, oncological outcomes of patients undergoing APE 

have been worse when compared to sphincter preserving operations. More recently, it has 

been suggested that patients undergoing APE for distal rectal cancer are more likely to have 

positive circumferential resection margins and intraoperative perforation, known surro-

gate markers for local recurrence. Recently, an alternative approach known as “Extralevator 

Abdominoperineal Excision” has been described in an effort to improve rates of circum-

ferential margin positivity possibly resulting in better oncological outcomes compared to 

the standard procedure. The objective of this paper is to provide a technical description 

and compare available data of both Extralevator and Standard abdominal perineal excision 

techniques.
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r e s u m o

Um dos pilares mais importantes no tratamento do câncer de reto ainda é a ressecção 

cirúrgica. A amputação de reto, ou excisão abdomino-perineal do reto (APE), descrita há 

mais de 100 anos, continua sendo um procedimento importante para o tratamento de tu-

mores retais distais que invadem o aparelho esfi ncteriano ou em casos de incontinência 

pré-operatória. Entretanto, os resultados oncológicos dos pacientes submetidos à APE são 

piores quando comparados com os pacientes submetidos a procedimentos com preserva-

ção esfi ncteriana. Recentemente, foi sugerido que os pacientes submetidos à APE por cân-

cer de reto distal apresentam mais frequentemente margem radial positiva, assim como 

perfuração intraoperatória do tumor, fatos reconhecidamente associados à recidiva local. 
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Uma nova técnica cirúrgica conhecida como “Amputação de reto extraelevador ou cilín-

drica” tem sido descrita em um esforço para reduzir as taxas de margem radial positivas, 

sugerindo melhores resultados oncológicos quando comparada com o procedimento con-

vencional. O objetivo deste trabalho é descrever a técnica deste procedimento e comparar 

seus resultados com os obtidos com a técnica convencional de acordo com a evidência 

disponível.

Introduction

Abdominoperineal excision (APE) was considered for many 
years as the “gold standard” for most distal and mid-rectal 
cancers. This operation, first described by Miles in 1908, re-
mained unmodified until a few years ago.1 On the other hand, 
treatment of rectal cancer underwent significant changes 
since original Miles’ description. Total mesorectal excision 
(TME) has become the “oncological standard of care” for 
patients with mid and distal rectal cancers2 and sphincter 
preservation is now performed in a significant proportion of 
cases. In fact, the exact reasons for this increase in sphincter 
preservation rates such as the use of neoadjuvant treatment 
strategies, incorporation of surgical staplers into routine clini-
cal practice and the acceptance of progressively shorter distal 
margins are still a matter of controversy.3

Nevertheless there is still a place for APE as it is neces-
sary for advanced tumors of the distal rectum, particularly 
in the presence of direct anal sphincter involvement.4 Note-
worthy, whereas oncological outcomes from sphincter pre-
serving surgery have improved during the last years, APE re-
sults continue to be poor. Many studies have reported worse 
oncological outcomes associated with APE when compared 
to sphincter preserving procedures.5-9 Possible reasons for 
these findings may include worse intrinsic biological be-
havior associated with more distal rectal tumors and a po-
tential selection bias of more advanced disease being more 
frequently managed by APE. However, technical difficulties 
regarding this operation resulting in a considerably higher 
rate of intraoperative specimen perforation and/or positive 
circumferential resection margins could be associated with 
this unfavorable outcome.6,8 In fact, CRM positivity and intra-
operative perforation of the specimen are well-established 
surrogate markers for local recurrence in rectal cancer.10

It seems that surgeons are dealing with a surgery not only 
with questionable oncological outcomes, but also associated 
with considerable morbidity rates11 and a significant negative 
impact on quality of life related to body image.12

Recent descriptions of modifications to standard APE, now 
known as the Extralevator Abdominoperineal Excision (ELA-
PE), aim to improve oncological appropriateness of the pro-
cedure by decreasing the risk of intraoperative tumor perfo-
ration and positive circumferential resection margins.13 Even 
though the expression “extralevator” may not be entirely ap-
propriate, since the levator muscles are eventually transected 
(and not entirely resected), the term has gained widespread 
recognition (under “ELAPE”). In this setting, perhaps the name 
“Cylindrical APE” (CAPE) may be more appropriate. Regardless 
of the appropriate nomenclature, the aim of this report is to 

describe the technique of the CAPE and review current data 
comparing it to the reported outcomes with the standard 
technique.

Rationale for CAPE

APE is associated with worse local recurrence and overall sur-
vival rates when compared to low anterior resection (LAR). 
Differences in local recurrence rates are quite significant, 
ranging from 15-33% for APE and 1-13% for LAR. In addition, 
5-year overall survival rates after APE are within 38-60% and 
57-76% for AR.5,6,8,9,14 These differences were also observed af-
ter the introduction and standardization of TME.

One of the first possible explanations for this finding was 
that APE was performed in more intrinsically aggressive cases 
(selection bias).5 However, the observation of increased posi-
tive circumferential resection margins after APE (41% vs. 12%) 
called into question the former argument and raised consider-
able concern regarding the appropriateness of the procedure.14 

Two large prospective European trials confirmed the worse 
outcomes of patients undergoing APE. Both trials also found 
that positive circumferential margin and intraoperative tu-
mor perforation were independent predictors of worse onco-
logical outcome.8,15 

Another report of data from the Dutch TME trial, where 
190 standard APE surgical specimens were analyzed, found 
that dissection through muscular, submucosa or even muco-
sal layers were present in more than one third of the cases.9 
Surprisingly, APE was associated with significantly increased 
CRM positivity even among pT2 cancers, which clearly re-
flects incomplete resection.9 Supporting this data, a recent 
systematic review of published data on APE specimen audits 
revealed that APE was significantly associated with positive 
CRM and intraoperative perforation.16

In this setting, the need for an improvement in surgical 
technique in APE became evident. CAPE aims to improve cir-
cumferential resection margins transecting the levator mus-
cles away from the rectum leaving a muscle cuff attached to 
the specimen, assuring proper circumferential margins and 
avoiding “waisting” of the surgical specimen precisely in the 
area where the tumor is located.

CAPE: Surgical technique

The abdominal part of the operation is performed according 
to the principles of total mesorectal excision (TME), mean-
ing that dissection should be carried outside the mesorectal 
fascia. Importantly, dissection is stopped before reaching the 
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levator muscles in order to avoid “waisting” of the specimen 
that usually occurs at the level of the anorectal ring, very close 
to tumor location. The limits of the dissection are precise: up-
per third of the coccyx in the posterior part of the dissection, 
the seminal vesicles or uterine cervix in the anterior part and 
laterally at the level of the hypogastric plexuses.

Once these limits are reached, dissection is stopped and a 
surgical lap or gauze is left in the recently created retrorectal 
space in order to guide the perineal dissection. A silicone drain 
is usually left in the pelvis being exteriorized through the ab-
domen. The sigmoid colon is transected, an end-colostomy is 
created and the abdomen is closed before repositioning of the 
patient in a jack-knife position with legs apart (Fig. 1).

New drapes are placed and the anus is closed with a purse-
string suture. A tear-shape incision is then performed with 
the tip of the incision at the level of the coccyx (Fig. 2).

Dissection proceeds externally to the subcutaneous por-
tion of the external anal sphincter avoiding the reach of the 
isquiorectal fat (Fig. 3), considering that tumor invasion of the 
isquiorectal space is a rare event.

Dissection continues until the levator muscles are reached 
from below, identifying their attachments to the lateral wall 

of the pelvis. Pelvic cavity is reached through a coccyx disar-
ticulation transecting the pre-sacral fascia (Fig. 4). 

In this step of the procedure, the lap/gauze placed in the 
retrorectal space is reached and removed. 

The coccyx can be occasionally preserved. However, en bloc 
resection offers a larger working space and considerably fa-
cilitates identification of the abdominal plane of dissection 
and specimen extraction. Levator muscles are transected 
with electrocautery close to their lateral bony insertion/at-
tachments (Fig. 5), allowing for a muscular cuff to be easily 
seen in the resected specimen. 

After muscle transection is completed, the rectum is care-
fully everted anteriorly from the pelvic cavity through the 
perineal wound. This eversion of the specimen allows excel-
lent visualization of the anterior rectal wall, vagina or semi-
nal vesicles/prostate.

At this point of the procedure, perineal and anterior pelvic 
dissections are joined. Neurovascular bundles are exposed in 
the lateral walls of the pelvis and posterior prostate aspect. 

Resection of the vagina (Fig. 6) or Denonvillier’s fascia is 
considerably facilitated by the excellent view provided.  Final-
ly, the resection is completed with the division of the pelvic 
diaphragm muscles. 

Fig. 4 – Coccygeal dissection and resection.

Fig. 3 – Incision and dissection of the subcutaneous plane.

Fig. 2 – Anal closure and planning of the perineal incision.

Fig. 1 – Patient in jack-knife position.
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The final part of the procedure is the closure of the peri-
neal defect (Fig. 7). After closing the pelvic floor, the previ-
ously placed drain is re-positioned so that pelvis and abdo-
men are drained with the same drain.

There are several options for closure of the perineal 
defect. Some authors have suggested the use of muscular 
grafts, especially in irradiated patients. Nevertheless, the 
use of simple closure with or without omental flap and/
or biological meshes are valid options that have been re-
ported with acceptable outcomes in selected cases, par-
ticularly in smaller perineal defects. After skin closure, 
wound length is not significantly different when compared 
to standard APE.17 

Final specimen shows no “waisting” at the level of the 
anorectal ring. Instead, a cuff of extralevator muscles can be 
seen attached to the rectum (Fig. 8 and 9).

Controversies and results

Indications for CAPE are the same of APE: tumors with direct 
invasion of the anal sphincter, distal rectal lesions in inconti-
nent patients and impossibility to achieve a safe distal mar-
gin with a sphincter sparing technique. However, there is still 
controversy whether CAPE should replace standard APE or 
should be considered as an alternative approach for selected 
patients. 

Fig. 5 – Transection of levator muscles under direct 
visualization.

Fig. 8 – Specimen after CAPE with no “waisting” near the 
anorectal ring.

Fig. 7 – Perineal defect repair using a biological mesh after 
CAPE.

Fig. 6 – Perineal view after CAPE and closure of the 
posterior vaginal wall.
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The decision of performing a CAPE must be taken preop-
eratively based on staging information provided by imaging 
modalities. In this setting, MRI has proven to be efficient in 
differentiating those tumors amenable to be treated with sur-
gery through excision of the mesorectal plane from those re-
quiring dissection through the “extralevator plane”.18

In the seminal multicentric study with 300 abdominoperi-
neal excisions (176 CAPEs & 124 APEs) CAPE was compared 
to standard APE. CAPE was significantly associated with less 
positive circumferential margin rate (20% vs. 49% p = 0.001). 
Additionally, intraoperative perforation rates were also less 
frequent (8 vs. 28% p = 0.001). Finally, the authors also mea-
sured the amount of tissue resected around the distal centi-
meters of the specimen and CAPE was superior to APE (me-
dian resection area 2120 mm2 for CAPE vs. 1259 mm2 for APE; 
p< 0·001).19 

However, there are a few problems with this particular 
study. First, intrinsic limitations of a non-randomized study 
may have accounted, in some extent, for the significant differ-
ences observed between CAPE and APE. Also, the considerably 
high rate of positive CRM (49%) among patients undergoing 
standard APE has been questioned as not being a proper con-
trol group. In fact, recent studies of standard APE in special-
ized centers have reported much lower rates of CRM positiv-
ity.20 Even though these rates were not compared to CAPE, the 
CRM positivity rate of 15% seemed to compare favorably to 
the previously reported 20% with CAPE in the original multi-
center study.20

More recently, a revision of more than 5000 patients re-
sulted in significant differences in CRM positivity and intra-

operative perforation rates between CAPE and standard APE 
(9.6% vs. 15.4% p = 0.022 and 4.1% vs. 10.4% p = 0.004 respec-
tively). CRM positivity rates of CAPE in this report reached 
< 10% while standard APE remained in the 15% range. Also 
with a median follow-up of 68 months, local recurrence rates 
were lower for CAPE (6.6% vs. 11.9%; p < 0.001). Curiously, in 
this particular study, the performance of the procedure in the 
Lloyd-Davies was a significant predictor of CRM positivity and 
intraoperative perforation. Again, even though groups (CAPE 
and standard APE) are not perfectly comparable, CAPE seems 
to be associated with CRM positivity < 10% comparing favor-
ably with the rates for standard APE.21 

In a retrospective study from a single institution compar-
ing standard APE in the supine vs. jack-knife position, both 
approaches resulted in similar pathological findings and 
postoperative morbidity rates. The CRM positivity was con-
siderably lower (even though not statistically significant) in 
the group of patients operated in jack-knife position (2.3 vs. 
8.5%).22 Unfortunately, patients in the supine position were 
more frequently managed with neoadjuvant CRT, making it 
impossible to drag definitive conclusions.

In another Swedish report of a single institution with 79 
patients undergoing CAPE vs. the same number of standard 
APEs, positive radial margin rates (17% vs. 20%), intraopera-
tive rectal perforation (13% vs. 10%) and local recurrence (7% 
in each group) were similar with both techniques. Again these 
numbers should be considered with caution since authors 
admit that the pathological protocol for specimen analysis 
changed during the study period and may have accounted for 
differences in CRM assessment. Furthermore, the CAPE group 
presented a significantly shorter follow-up (probably related 
to the more recent cases in their experience), suggesting that 
a learning curve effect could have affected results of CAPE 
when compared to standard APE (with an already long-lasting 
surgical experience).23

Despite the potential benefits of CAPE in terms of CRM pos-
itivity and intraoperative perforations, the procedure seems 
to be associated with higher morbidity related to healing of 
the perineal wound. In fact, in the aforementioned multicen-
tric study, perineal wound complications were significantly 
more frequent than in the standard APE group (38 vs. 20% p = 
0.019).19 Indeed, this is expected due to the greater amount of 
perirectal tissue being resected. In a recent retrospective sin-
gle center series with 30 patients, almost half of the patients 
(46%) presented perineal complications. Noteworthy, all the 
complications were managed conservatively.24 There is also a 
retrospective review where CAPE and APE patients presented 
a similar rate of perineal complications (23.2% vs. 26.1% p = 
0,183).21 Despite being a potentially more morbid procedure, 
early reports have shown that, when using specific quality of 
life questionnaires, APE and CAPE patients presented similar 
results.25

Finally, there is an issue usually not considered in most 
of the studies due to its subjectivity. Visualization of the sur-
gical field (perineum) and surgeon’s ergonomics is definitely 
one of the major advantages of CAPE performed in jack-knife 
position. In the standard APE approach, the surgeon works 
in a limited space between the patient’s legs, being most of 
the times, if not always, the only one seeing what is going on 
deep inside the perineum whereas the assistant is retracting 

Fig. 9 – Specimen with indication of significant amount of 
levator muscles attached (white arrows).
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tissues in an uncomfortable position. Under these circum-
stances, dissection of the anterior rectal wall becomes a real 
surgical challenge even for a highly experienced surgeon.

On the contrary, in jack-knife position, everyone in the 
surgical field (surgeon, assistants and even residents in the 
room) have excellent view and, therefore, they are able to ac-
tively participate of the procedure. Even though this approach 
demands additional time for repositioning the patient, the 
benefits in surgical field visualization probably allows a faster 
perineal phase of the operation.

Finally, it should be noted that the abdominal phase of 
the operation may be performed by open or minimally inva-
sive approach. Considering that pelvic dissection does not go 
down to the level of the levator muscles (saving technically 
demanding and time consuming maneuvers) and that there 
is no need to mobilize the splenic flexure or to open the abdo-
men, since the specimen is extracted through the perineum, 
the laparoscopic approach for CAPR may combine the “best of 
both worlds”.26

In conclusion, CAPE may offer significant advantages over 
standard APE in terms of CRM positivity and intraoperative 
perforation even though the lack of randomized studies may 
limit definitive conclusions. Improved exposure and visual-
ization of the surgical field associated with the jack-knife po-
sition may also account for some of these advantages.  This 
useful surgical approach should definitely be incorporated in 
the armamentarium of colorectal surgeons dealing with rec-
tal cancer patients and may, in the near future, replace stan-
dard APE approach for the management of selected and per-
haps the majority of rectal cancer patients requiring resection 
of distal portion of the rectum and anus.
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