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Introduction 
Colorectal cancer (CRC) is less common in developing 
than developed countries,1 however, the incidence in devel-
oping countries is on the rise.2 While the incidence of 
CRC in developing countries is well documented, stage at 
presentation is less so.3 Limited available data indicates that 
patients in resource constrained environments present at an 
advanced stage of the disease.4 There is also evidence that 
the incidence of CRC is on the increase in younger patients5 
and that they too present with more advanced stage tumours.6 

Abdominoperineal resection/excision (APR/APE) is a 
surgical technique applied to cancers of the lower third of 
the rectum that are not amenable to sphincter preserving 
surgery. Since the description of the APR technique by 
Miles7 in 1908, the technique has undergone modifications 
in an attempt to both improve oncological outcomes and to 
minimise perioperative complications. In addition to total 
mesorectal excision (TME),8 extra-levator APE (ELAPE) 
is one of the most significant modifications to the APR 
technique.9

ELAPE differs from conventional APR in that the 
mesorectum is not dissected off the levator muscles. Instead, 
the entire levator muscle is resected en bloc with the anal 
canal and lower rectum in order to decrease the surgical 
waist and to achieve a more cylindrical specimen. The aim 
is to decrease the rate of circumferential resection margin 
involvement (CRMI) and intraoperative tumour perforation 
(IOP).9 CRMI and IOP are known independent risk factors 
for tumour recurrence.10

The first ELAPE with the perineal phase of the procedure 
conducted in the prone position at Tygerberg Academic 
Hospital (TBH) was performed on 9 February 2011. 
Since then, this has become the preferred approach at our 
institution for patients with locally advanced rectal cancer 
involving the levator muscles or anus. Laparoscopy was first 
used to perform the abdominal phase of the procedure on 11 
August 2011. It is therefore important to assess the outcomes 
of this recently adopted surgical technique that is utilised on 
a sizeable proportion of our patients with low rectal cancer. 
We present a large series of open and laparoscopic ELAPE/
prone APR from the developing world.

Background: Extra-levator abdominoperineal resection (ELAPE) performed in the prone jack-knife position is a new 
technique in the developing world. Literature on the outcomes of ELAPE in a developing country context is scarce. 
The objective was to assess early outcomes after ELAPE in the prone jack-knife position, and to compare outcomes of 
patients who underwent the abdominal part of the procedure performed laparoscopically with an open group, at a tertiary 
institution in Cape Town. 
Methods: Records of patients who underwent ELAPE for rectal adenocarcinoma from February 2011 to February 2017 at 
Tygerberg Hospital were retrospectively reviewed. Variables of interest included staging, rate of circumferential resection 
margin involvement (CRMI), intraoperative tumour perforation (IOP), perineal wound complications, early postoperative 
morbidity, length of intensive care unit (ICU) stay, duration of postoperative hospital stay and 30-day mortality rate.
Results: 52 patients (median age: 59 years) were included in the analysis. CRMI was evident in 16% (8/49) of patients 
and IOP in 6% (3/52). Perineal wound complications occurred in 32% (16/50) of patients. Median length of ICU and 
postoperative hospital stay was 3 days and 7 days, respectively. Overall morbidity was 47% (24/51) and the 30-day 
mortality rate was 3% (2/52). A significant difference in length of hospital stay was evident between the open and 
laparoscopic groups (11.5 days vs 6 days).
Conclusion: Prone abdominoperineal resection (APR), ELAPE, and laparoscopic ELAPE are acceptable and feasible 
procedures for patients with rectal cancer in the developing world, with outcomes being comparable to those determined 
in the developed world.
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Aim of the study
The aim of the study was to assess early outcomes after 
ELAPE in the prone jack-knife position at a tertiary insti-
tution in Cape Town, South Africa. A subgroup analysis 
was done comparing the group of patients who had the 
abdominal part of procedure performed laparoscopically 
with the open group. Primary endpoints included the rate 
of circumferential resection margin involvement (CRMI) 
and intraoperative tumour perforation (IOP). Secondary 
endpoints included stage at presentation, perineal wound 
complications, length of intensive care unit (ICU) stay, 
duration of postoperative hospital stay and 30-day mortality.

Methods
The records of adult patients (newly diagnosed rectal adeno-
carcinoma as well as recurrent rectal cancer) who underwent 
APR in the prone position/ELAPE, from February 2011 to 
February 2017, were reviewed retrospectively. Patients 
who had ELAPE were identified using a surgical gastro-
enterology database. Patients who underwent an ELAPE 
for anal squamous cell cancer and pelvic exenterations were 
excluded from the study. 

Computed tomography (CT) of the chest and abdomen 
and a pelvic magnetic resonance imaging (MRI) formed part 
of the preoperative staging. The American Joint Committee 
on Cancer (AJCC) TNM (tumour, node, metastasis) staging 
system for colon and rectal cancer (7th edition) was used 
to determine tumour staging. A baseline carcinoembryonic 
antigen (CEA) was done for postoperative surveillance. A 
diverting sigmoid colostomy was performed on rectal cancer 

patients prior to the commencement of neoadjuvant therapy, 
if a colonoscope or sigmoidoscope could not be advanced 
past the tumour. Each patient’s management pathway was 
decided at a combined surgical oncology multidisciplinary 
meeting.

Neoadjuvant chemo-radiation (CRT) was the standard of 
care for locally advanced rectal cancer (T3/4, lymph-node 
positive or threatened circumferential resection margins 
(CRMs). The neoadjuvant regime comprised long course 
chemoradiotherapy. For those patients who were down-
staged following neoadjuvant CRT, the decision to adminis-
ter adjuvant chemotherapy was individualised. Patients who 
did not qualify for chemotherapy as a result of ischemic 
heart disease or other contraindications to chemotherapy 
received short course neoadjuvant radiotherapy. All patients 
had an MRI six weeks post completion of neoadjuvant CRT 
to assess their response to treatment. Surgery was performed 
six to twelve weeks after neoadjuvant treatment. 

Patients’ physical status was categorised according to 
the American Society of Anesthesiologists physical status 
classification system (ASA PS).10

Statistical analysis was performed using SPSS for 
Windows version 25.0 (SPSS Inc., Chicago, IL). Descriptive 
statistics were computed for demographic and clinical data 
and presented as medians and means, where applicable, 
with associated ranges. Pearson’s chi-square test or Fisher’s 
exact test were used, where appropriate, to determine the 
significance of differences in proportions of categorical data. 
Statistical significance was set at p < 0.05. 

Table I: Patient demographics and preoperative clinical data
Variables Patient groups

Laparoscopic
(n = 35)

Open
( n = 17)

Total
( n = 52) p-value

Age in years [median (range)] 59 (29–84) 59 (41–75) 59 (29–84) > 0.05
ASA PS [median (range)] 2 (1–3) 2 (1–3) 2 (1–3)

N % N % N %
Gender < 0.05

Male 19 54 14 82 33 63

Female 16 46 3 18 19 37
Raised preoperative CEA

Yes 13 37 7 41 20 38

No 22 63 10 59 32 62
Preoperative blood transfusion

Yes 1 2 0 0 1 2

No 34 98 17 100 51 97
Preoperative diverting colostomy

Yes 17 48 7 41 24 46
No 18 52 10 59 28 54

Recurrent rectal cancer

Low anterior resection 2 6 1 6 3 6
Total colectomy & end 
ileostomy 0 0 1 6 1 2

Tumour distance from anal verge in cm 
[median (range)] 0 (0–5) 3 (0–5) 2 (0–5)

CEA – carcinoembryonic antogen, ASA PS – American Society of Anesthesiologists physical status classification
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Results

Patient demographic and preoperative clinical data
A total of 52 patients were treated with prone APR between 
February 2011 and February 2017. The median age of the 
sample overall was 59 years (range: 29–84 years) (see 
Table I). No significant difference in age between the open 
and laparoscopic group was evident (p  >  0.05). Almost 
two-thirds of the sample overall were male (63%, 33/52), 
and significantly more males underwent the open vs the 
laparoscopic procedure (82% vs 54%, p < 0.05). Over a third 
of the total sample (38%) had a raised preoperative CEA. 
The median ASA classification was 2. Only 3% of patients 
had a preoperative blood transfusion. Of the total sample, 
24 patients (46%) had a preoperative diverting sigmoid 
colostomy done prior to the commencement of neoadjuvant 
radiotherapy. 

Three patients (6%) had an APR after rectal cancer 
recurrence and one patient (2%) developed rectal cancer 
after previous surgery for colon cancer. The three patients 
with recurrent rectal cancer previously underwent low 
anterior resection. The patient who had colon cancer had 
previously undergone a total colectomy and end ileostomy 
which was performed at a different institution. The median 
tumour height above the anal verge in the sample overall 
was 2 cm (range: 0–5 cm). 

Neoadjuvant and adjuvant therapy
Thirty-seven patients (71%) received neoadjuvant 
chemoradiotherapy (CRT). Six patients (12%) received 
only neoadjuvant short course radiotherapy (SCRT). Nine 
patients (17%) did not receive any neoadjuvant therapy. 
The patients who did not receive neoadjuvant therapy had 
either a contraindication to neoadjuvant therapy, had already 
received neoadjuvant therapy previously (in the case of 
rectal cancer recurrence), or had early stage tumours that did 
not justify the use of neoadjuvant therapy. The percentage 
of patients who received neoadjuvant CRT and neoadjuvant 
SCRT was comparable between the laparoscopic and open 
groups (p = 0.225). 

Adjuvant chemotherapy was given in 22 patients (42%) 
whereas 24 (46%) received no adjuvant therapy. The 
percentage of patients who received adjuvant chemotherapy 
in the open and the laparoscopic groups was comparable 
(p = 0.619). Data on adjuvant therapy was missing in six 
patients (12%).

Clinical staging 
Most patients in the cohort had locally advanced rectal 
cancer on initial staging MRI, with either T3 (42%) or T4 
(44%) lesions evident (see Table II). Overall, 16 patients 
(30%) were diagnosed as having stage 2 rectal cancer and 
31 patients (60%) were diagnosed as having stage 3 after 

Table II: Clinical staging pre and post neoadjuvant therapy

Variables
Abdominal component

Total (n = 52) p-valueLaparoscopic (n = 35) Open (n = 17)
N % N % N %

Clinical (MRI) T-stage > 0.05
cT1 0 0 0 0 0 0
cT2 3 9 2 12 5 10
cT3 15 43 7 41 22 42

cT4 15 43 8 47 23 44

No preoperative MRI 2 5 0 0 2 4

Clinical (MRI) N-stage > 0.05

cN0 10 29 8 47 18 34

cN1 6 17 2 12 8 15

cN2 17 49 7 41 24 48

No preoperative MRI 2 5 0 0 2 3

Clinical TNM stage > 0.05

Stage 1 2 6 1 6 3 6

Stage 2 8 23 8 47 16 30

Stage 3 23 65 8 47 31 60

Stage 4 0 0 0 0 0 0

No MRI 2 6 0 0 2 4

Clinical TNM stage post neoadjuvant therapy > 0.05

Stage 1 0 0 0 0 0 0

Stage 2 13 37 7 41 20 38

Stage 3 15 43 5 30 20 38

Stage 4 0 0 0 0 0 0
No MRI 7 20 5 29 12 24
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initial clinical staging. No significant differences were 
evident between the open and laparoscopic groups in terms 
of clinical MRI T-stage, clinical MRI N-stage, or clinical 
TNM stage (p > 0.05). 

Early outcomes after ELAPE
The CRM was involved (tumour ≤  1 mm of CRM) in 
eight patients (16%) overall (see Table III). No significant 
difference in CRMI was evident between the laparoscopic 
and open groups (p > 0.05). Five of the patients with CRMI 
were male (62%) and three were female (38%). 

IOP occurred in three (6%) patients overall. No sig-
nificant difference in rate of IOP was evident between the 
laparoscopic and open groups (p > 0.05). 

Perineal wound complications occurred in a third (32%) 
of the sample. Complications included perineal wound 
sepsis and wound dehiscence. No significant difference in 
the number of perineal wound complications was evident 
between the laparoscopic and open groups (p > 0.05). No 
statistically significant association between neoadjuvant 
CRT and perineal wound complications was found (p = 
0.535).  

A total of twenty-four patients (47%) had some form 
of postoperative morbidity. No significant difference in 
rate of postoperative morbidity was evident between the 
laparoscopic and open groups (p > 0.05). 

The median length of ICU/High Care stay was three days 
(range: 0–12 days). No significant difference in length of 
ICU stay was evident between the laparoscopic and open 
groups (p > 0.05). The median length of hospital stay was 
seven days (range: 3–55 days). The open group demonstrated 
a significantly longer hospital stay than the laparoscopic 
group (11.5 days vs 6 days). 

A 30-day mortality rate of 3% (2/52) was noted, with two 
patients in the open group passing away within 30 days of 
surgery. One patient passed away two days after surgery 
in ICU. This patient’s post-mortem examination was 
inconclusive as to the cause of death. The second patient, 
after being discharged from the hospital in a stable condition 
on day ten postoperatively, was found deceased in his bed 
by his family 24 days post-surgery. The exact cause of death 
could not be determined as the attending physician did not 
request a post-mortem examination.

Other early postoperative complications 
A low rate of 4% or less for other postoperative complica-
tions was noted in the sample overall. These included 
postoperative ileus (2/52, 4%), iatrogenic urethral injury 
(2/52, 4%), stomal prolapse (1/52, 2%), pelvic collection 
(1/52, 2%), sacral osteomyelitis (1/52, 2%), and pulmonary 
embolism (1/52, 2%). 

Discussion
The current study described the early outcomes after 
ELAPE/prone APR in 52 patients (those newly diagnosed 
with rectal adenocarcinoma and those with recurrent rectal 
cancer) operated on at a tertiary hospital in South Africa and 
compared early outcomes in patients in which the open and 
laparoscopic techniques were performed. 

The patient population reported on in this study was 
relatively small compared to studies conducted in developed 
countries, yet comparable with those studies that have 
reported on APR in developing countries.3 The relatively 
small sample may reflect the low incidence of rectal cancer 
in developing countries.11 In a retrospective descriptive study 
conducted at a tertiary institution in Nigeria, only 36 patients 
underwent APR over an 18-year period.3 A recent South 
African comparative study of ELAPE and conventional 
APR (cAPR) conducted over a four-year period included a 
total of 56 patients, 26 of whom had an ELAPE.12 

The median age of patients in this study was 59 years, 
which is higher than that determined in rectal cancer patients 
in series from other developing countries3,12 and lower 
than the age of rectal cancer patients reported on in series 
originating from developed countries.13 These differences in 
age may be explained by proportional differences in racial 
distribution in developing countries where life expectancy 
is lower,14 and where earlier onset of rectal cancer is evident 
among ethnic groups other than Caucasian.15 

We determined a larger proportion of males than females 
in the sample overall and in the open group compared to the 
laparoscopic group. Previous findings have suggested that 
males have a higher risk of CRMI due to the anatomy of 
the male pelvis making dissection more difficult, yet other 
studies have shown the opposite.16 

A substantial proportion of patients in this study had lo-
cally advanced cancer on initial staging MRI, with either a 
T3 or T4 tumour, as well as an advanced N-stage. In addition, 
almost half the patients had N2 disease. A conclusion about 

Table III: Outcomes of laparoscopic, open and total patient groups 

Variables

Patient groups
Total

(n = 52) p-valueLaparoscopic
(n = 35)

Open
(n = 17)

N % N % N %
CRMI 3/33 9 5/16 31 8/49 16 > 0.05
IOP 2 6 1 6 3 6 > 0.05
Perineal wound complications 10/34 29 6/16 38 16/50 32 > 0.05
Morbidity 14/34 41 10 58 24/51 47 > 0.05
30-day mortality 0 0 2 12 2 3
Length of ICU stay in days [median (range)] 3 (1–2) 4 (0–7) 3 (0–12) > 0.05
Length of hospital stay in days [median (range)] 6 (3–32) 11.5 (4–55) 7 (3–55) < 0.05
CRMI – circumferential resection margin involvement, IOP – intraoperative tumour perforation
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stage at presentation cannot be reached from the current data 
as the patients included in the study were selected according 
to surgical procedure and not rectal cancer status. The 
patients in this cohort were treated at a particular academic 
referral hospital, which may not reflect the population in the 
Western Cape, or in South Africa as a whole. 

The CRMI and IOP rate of 16% and 6% respectively 
determined in this study is acceptable when compared to 
rates achieved in the developed world.17 The current study 
did not compare the ELAPE group with a cAPE group due 
to the historical nature of patients who had cAPE at TBH. 
Changes in neoadjuvant treatment make the comparison of 
these two groups unreliable. Whether the rates of CRMI 
and IOP translate to acceptable oncological outcomes, i.e. 
locoregional recurrence and disease-free survival, remains 
to be confirmed by longer-term follow-up of the current 
population. The difference in CRMI rates between the 
open and the laparoscopic groups, although not statistically 
significant, may be due to the larger proportion of T3 and 
higher-grade tumours evident in the open group. 

Perineal wound complications were a frequent occurrence 
across the two groups in this study, with 32% of patients 
overall developing some form of perineal wound morbidity, 
including wound sepsis or wound dehiscence. No significant 
difference in the number of occurrences of perineal wound 
complications was evident between the laparoscopic and 
open groups, which is to be expected given that the perineal 
phase of the dissection was performed using the same 
technique (i.e. prone position) in both groups. Although a 
perineal wound complication rate of 32% appears high, it 
is lower than that determined by Musters et al.18 in a meta-
analysis of perineal wound healing after abdominoperineal 
resection for rectal cancer (37.6%). 

No significant difference in length of ICU stay between the 
two groups was determined; however, we found that patients 
in the laparoscopic group had a significantly shorter length 
of hospital stay than those in the open group. In a healthcare 
facility such as TBH, characterised by an overwhelming 
patient load and high demand on bed availability, this an 
important finding. Although many series conducted in 
developed countries have supported this finding,19 some 
have found no difference in length of hospital stay between 
open and laparoscopic ELAPE.20

We believe that the laparoscopic approach is ideally suited 
for the abdominal phase of ELAPE as dissection during the 
abdominal phase is usually halted before the level of the 
tumour has been reached and the local oncological resection 
is mainly done during the perineal phase.

Study limitations 
Limitations of the present study include the retrospective 
collection of data, which may have affected both the 
quality and reliability of the data. In addition, the data were 
collected from a single tertiary academic centre, with most 
surgeries being performed by a single surgeon. Given the 
aforementioned, our outcomes may not reflect those in other 
units or those by surgeons in the developing world when 
using the same technique. Although our oncological and 
perioperative outcomes compare favourably with those 
from the developed world, owing to the historical nature 
of cAPE at our institution, we did not have a control group 
for comparison. Selection bias may have occurred in this 
study where patient and tumour factors determined the 

type of procedure. Therefore, we cannot confirm that the 
laparoscopic approach is superior to the open approach, but 
that the laparoscopic approach is feasible and safe. Despite 
the small sample size, a strength of this study is that it is 
the largest reported consecutive series on ELAPE from the 
developing world, and the first to include a subgroup of 
laparoscopic versus open ELAPE patients. 

Conclusion 
This study assessed the early outcomes of a sample of rectal 
cancer patients in the Western Cape, South Africa, after 
ELAPE with the perineal dissection performed in the prone 
position. In terms of early outcomes, satisfactory results were 
determined when compared to those from the developed 
world. Our findings suggest that laparoscopic ELAPE can 
achieve CRMI and IOP rates that are equivalent to those of 
open ELAPE, with the added advantage of a significantly 
shorter hospital stay. The findings from this study suggest 
that ELAPE and laparoscopic ELAPE are both acceptable 
and feasible when applied to patients with rectal cancer in 
the developing world. 

Recommendations for future research include the long-
term follow-up of the current sample to assess the long-term 
oncological outcomes of ELAPE and laparoscopic ELAPE 
in the developing world. 
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