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Background: Extralevator abdominoperineal excision (ELAPE) is a surgical technique that is indicated for low rectal
cancer where sphincter preservation is not possible. Compared to conventional abdominoperineal excision major
advantages of ELAPE are the risk reduction of intraoperative bowel perforation and positive circumferential margin
which lead to a better oncological outcome. The aim of this study was to present our results in ELAPE surgery.
Methods: From February 2011 to February 2015, 40 patients underwent surgery for low rectal cancer at the Oncology
Institute of Vojvodina. The collected data included sex, age, preoperative staging, neoadjuvant treatment, operative time,
rate of intraoperative bowel perforation, rate of positive circumferential resection margins, histopathological analysis,
postoperative mortality, tumour, node and metastasis (TNM) classification, local recurrence (LR) rate and presence of
distant metastases.

Results: Positive circumferential margin was found in three (7.5%) patients while eight (20%) patients had intraoperative
bowel perforation. LR during follow-up was seen in seven (17.5%) patients, three of them had intraoperative bowel
perforation and two patients had positive circumferential margin. The estimated five-year cumulative incidence of LR is
7%. Distant metastases occurred in 18 (45%) patients. The estimated five-year survival rate is 62%.

Conclusion: The study shows satisfactory five-year survival rates of 62% in a highly complex patient group treated by

ELAPE procedure.

Keywords: rectal cancer, extralevator abdominoperineal excision, local recurrence, overall survival

Introduction

The introduction of new surgical techniques in rectal
cancer surgery such as low anterior rectal resection
(LAR), total mesorectal excision (TME) and extralevator
abdominoperineal excision (ELAPE) resulted in a lower
recurrence rate, the decrease of postoperative urinary and
sexual dysfunction and overall survival rate improvement in
this cohort.!?

ELAPE as a technique was promoted and popularised
mostly by Prof. T Holm at the University of Karolinska,
Sweden, in 2000 and was subsequently adopted mainly
in Western Europe.> However, Polish surgeons have been
performing this procedure for more than seventy years under
a different name, “abdominosacral resection”.*¢

At the Oncology Institute of Vojvodina, this technique
has been used since 2011 after one surgeon attended an
educational programme at the University of Karolinska,
Sweden. Our hospital is the only one in Serbia that
performs this procedure as a standard approach in low and
locally advanced rectal cancer, in addition to conventional
abdominoperineal rectal excision (APE). Due to excellent
visibility of surgical planes in the perineal phase, great
position for the surgeon and the whole team and the better
teaching and assisting possibilities, we consider ELAPE a
much better option than APE.
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This surgical technique is indicated in patients with low
rectal cancer where sphincter preservation is not possible.
Various studies have shown better short-term oncological
outcomes compared to standard APE.”8

The advantage of the ELAPE procedure lies in the
reduction of intraoperative perforation (IOP) and positive
circumferential margin (CRM) when compared to con-
ventional APE. This is mainly due to the better visibility of
surgical planes since patients are in a prone position during
the surgery.’

The purpose of the study was to show a single institutional
experience with ELAPE in a prone position with analysis of
surgical and oncological outcome.

Methods

The data was collected prospectively from 40 patients who
underwent ELAPE procedure for low rectal cancer in the
period from February 2011 to February 2015.

The open ELAPE procedure was mainly performed in
primary tumours and in 4/40 cases due to the local recurrence
(LR) after previous low anterior resections (LARS).

Preoperative diagnostics included digital rectal exam,
colonoscopy with biopsy, pathohistological verification
of rectal cancer, endorectal ultrasound, pelvic MRI, and
abdominal and chest CTs. The treatment protocol was
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Table I: Patient, tumour and treatment characteristics

Survivors* Died Total* Significance®*
Gender n (%)%
Male 12 (46.2) 14 (53.8) 26 (65.0) 0.695
Female 9 (64.3) 5(35.7) 14 (35.0) 0.285
Total 21 (52.5) 19 (47.5) 40 (100) 0.752
Age median (P,—P.,), y* 57 (48-62) 56 (53-62) 57 (50-62) 0.520
Reason for surgery n (%)%
Primary tumour 18 (50.0) 18 (50.0) 36 (90.0) 1.000
Local recurrence 3 (75.0) 1 (25.0) 4(10.0) 0.317
Preoperative tumour stage n (%)%
mrT1 0 (0.0) 1 (100) 1(2.5) -
mrT2 13 (81.3) 3(18.8) 16 (40.0) 0.012
mrT3 6(31.6) 13 (86.4) 19 (47.5) 0.108
mrT4 2 (50.0) 2 (50.0) 4 (10.0) 1.000
Neoadjuvant therapy n (%)%
No treatment 11 (64.7) 6(35.3) 17 (42.5) 0.225
Short course 3 (100) - 3(7.5) -
Long course 7 (35.0) 13 (65.0) 20 (50.0) 0.180
195 174.74 182.75
Operative time (Mean) (120-240) (120-300) (120-300) 0.094
SD = 34.749 SD =43.027 SD =39.157

& y2 test and Fisher’s exact test; “Mann—Whitney U test; 1 Percentage versus mortality; ; Percentage of total sample; Bold values are statistically significant

reviewed by a multidisciplinary team comprised of a medical
oncologist, a radiotherapist and a surgeon. Ultimately,
the shared decision-making approach was implemented.
It included a risk and benefit assessment of the treatment
options, for each patient individually.

Registered data included sex, age, preoperative stage of
tumour, administration of neoadjuvant therapy, operative
time, intraoperative bowel perforation, histopathological
analysis, presence of positive circumferential resection
margins, postoperative mortality, TNM classification and
presence of distant metastases.

Neoadjuvant treatment (chemo-radiotherapy or CRT) was
applied according to the protocol which involved the usage
of 5 FU/LV and radiotherapy at a dose of 50 Gy (25 x 2 Gy)
or a short course with 25 Gy (5 x 5 Gy) in patients with
locally advanced tumours. Restaging was performed six to
eight weeks after CRT with pelvic MRI, CT of the abdomen
and chest. Patients without the metastatic disease were
operated by ELAPE procedure eight to twelve weeks after
CRT. Patients with preoperative verified metastases were
excluded from the study.

The abdominal part of the ELAPE surgical procedure
involves the TME to the lower border of the coccyx,
posteriorly, the autonomic nerves inferiorly, and to the
level of vesicles in men or the vaginal fornix in women in
anterior and lateral directions. The split left colon is brought
out to form a colostomy. Following the abdominal section
of the open surgery, the perineal part was performed in the
prone position. After dissection in the extralevator plane, the
external sphincter and levator muscles were excised en bloc
with the rectum and mesorectum to create a more cylindrical
specimen without a waist. The tip of the coccyx was excised
routinely in all patients. The reconstruction of the pelvic
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floor was performed with the combination of omentum and
polypropylene, composite or biological mesh.!%!!

Postoperative follow-up included routine medical check-
ups, rectal examination, proctoscopy, and carcinoembryonic
antigen (CEA) and carbohydrate antigen 19-9 (CA) tumour
markers. The follow-ups were scheduled for every 3 months
during the first year, twice per year for the second and third
postoperative year and annually after that. The routine,
annual check-ups included a colonoscopy, tumour markers
(CEA, CA 19-9), MRI of the abdomen and pelvis and a chest
CT.

The study analysed the incidence of IOP, positive CRM
and overall 5-year survival. We reviewed how many patients
ended up developing LR, distant metastases, how many
had received neoadjuvant therapy and at what stage of the
tumour they were at.

Data was presented as numbers with corresponding
percentages, and the difference was determined by chi-
square and Fisher’s exact test. Age was presented as the
median (IKR 25-75 percentile), time of surgery was pre-
sented as the mean values and the difference in mortality
was determined using the Mann—Whitney U test. Overall
survival was calculated using the Kaplan-Meier method.
Follow-up time was represented as the time elapsed since
the initial surgery. For statistical analysis, we used the IBM
SPSS Statistics 20 programme.

Results

The characteristics of patients operated by ELAPE surgical
procedure are shown in Table I. In our study, 14 out of
40 (35%) patients were women and the median age was
57 (range 39-81). During follow-up, 21 patients (52.5%)
survived. In 36 patients (90%), the primary rectal cancer



Table II: Histopathological and stage classification — TNM

Table II1: Local recurrence and distant metastases

Survivors Died Total

(n=21) n=19) (n=40)
T stage n (%)
Complete regression 1(4.8) - 1(2.5)
pT1 1(4.8) - 1(2.5)
pT2 4 (19.0) 4 (21.1) 8 (20.0)
pT3 12 (57.1) 12(63.2) 24 (60.0)
PT4 3 (14.3) 3 (15.8) 6 (15.0)
N stage n (%)
NO 15(71.4) 10(52.6) 25(62.5)
N1 5(23.8) 7 (36.8) 12 (30.0)
N2 - 2 (10.5) 2 (5.0)
Nx 1(4.8) - 1(2.5)
M stage n (%)
MO 21 (100) 18 (94.75) 39 (97.5)
Ml - 1(5.25) 1(2.5)
Tumour differentiation n (%)
Low-grade 17 (81.0) 12(63.2) 29 (72.5)
High-grade 4 (19.0) 7 (36.8) 11 (27.5)
CRM positive n (%) 2 (9.6) 1(5.25) 3(7.5)
CRM + IOP 1(4.8) - 1(2.5)
CRM + pT3 - 1(5.25) 1(2.5)
CRM + pT4 2 (9.6) - 2 (5.0)
IOP n (%) 5(23.8) 3 (15.8) 8 (20.0)
IOP + after LAR 1(4.8) 1(5.25) 2 (5.0)
IOP + mrT3 3(14.3) 1(5.25) 4(10.0)
IOP + mrT4 2 (9.6) 2 (10.5) 4(10.0)
IOP + pT3 3 (14.3) 3 (15.8) 6 (15.0)
IOP + pT4 2 (9.6) - 2 (5.0)
IOP + neoadjuvant 5(23.8) 3 (15.8) 8 (20.0)
therapy
IOP + local recurrence 1(4.8) 2 (10.5) 3(7.5)
Stage of disease — TNM classification n (%)
Complete regression 1(4.8) - 1(2.5)
Stage | 5(23.8) 2 (10.5) 7 (17.5)
Stage Ila 9 (42.9) 7 (36.8) 16 (40.0)
Stage IIb - - 0 (0.0)
Stage Ilc 1(4.8) 2 (10.5) 3(7.5)
Stage I1Ta 3(14.3) 5(26.3) 8 (20.0)
Stage I1Ib 2 (9.6) 1 (5.25) 3(7.5)
Stage I1lc - 1 (5.25) 1(2.5)
Stage IV - 1 (5.25) 1(2.5)

CRM - circumferential resection margin, IOP — intraoperative bowel perforation,
LAR - low anterior resection

was the indication for surgery. For the remaining four (10%),
the indication for surgery was LR after a previous LAR.
Preoperative staging revealed 17 patients (42.5%) with
mrT1-T2 tumour and 23 (57.5%) with mrT3-T4 (treated by
neoadjuvant irradiation). The long course of radiotherapy,
at a dose of 50 Gy (25 x 2 Gy) was received by 20 (50%)
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Survivors Died Total
(n=21) (n=19) (n=40)

Local recurrence n (%) 1(4.8) 6 (31.6) 7 (17.5)
(0] 1(4.8) 2 (10.5) 3(7.5)
CRM + 1(4.3) 1 (5.25) 2 (5.0)
After LAR - 1 (5.25) 1(2.5)
pT1 - - 0 (0.0)
pT2 - 1(5.25) 1(2.5)
pT3 - 3(15.8) 3(7.5)
pT4 1(4.8) 2 (10.5) 3(7.5)
Low-grade 1(4.8) 3 (15.8) 4 (10.0)
High-grade - 3 (15.8) 3(7.5)
Neoadjuvant therapy
Short course - - 0(0.0)
Long course - 5(26.3) 5(12.5)
Distant meta 1(4.8) 6 (31.6) 7 (17.5)
Distant metastases n (%)
Liver 1(4.8) 2 (10.5) 3(7.5)
Lungs 1(4.8) 7 (36.8) 8 (20.0)
Liver and lungs - 7 (36.8) 7 (17.5)

CRM - circumferential resection margin, IOP — intraoperative bowel perforation,
LAR — low anterior resection

patients, while short course radiotherapy at a dose of 25 Gy
(5 x 5 Gy) was implemented on three (7.5%) patients. There
was a statistically significant difference in the survival rate
of mrT2 patients (p < 0.05) when compared to other mrT
stages, where 13 out of 16 patients (81.3%) survived. The
mean operative time (measured in minutes) was 182.75
(range 120-300; SD = 39.157). A statistically significant
difference in gender mortality rates was found (y2 = 4.263;
df = 1; p = 0.039). Half of the deceased patients died within
the first two years of follow-up (Table I).

Positive CRM was found in three (7.5%) patients (one
patient had pT3 and two patients had pT4 tumour). Within
this group one patient also had IOP. Two patients who
had positive CRM survived during the follow-up with no
signs of LR. Low-grade tumours were found in 29 (72.5%)
patients. In this study nine (22.5%) patients had pT1-T2,
24 (60%) had pT3 and six (15%) patients had pT4. There
were no statistically significant differences (p > 0.05) in
mortality rates. Complete histopathological regression was
verified in one (2.5%) patient. pNO tumour stage was found
in 25 (62,5%) patients, while 14 (35%) had lymph node
metastases. Intraoperative bowel perforation was verified in
eight (20%) patients, two (25%) of which underwent surgery
because of LR after previous LAR. All patients with IOP
had locally advanced rectal cancer (T3 or T4). Preoperative
radiological staging confirmed that four (10%) patients had
mrT3 stage cancer, while the other four (10%) patients had
mrT4 stage tumour. Postoperative histopathological findings
showed that six (15%) patients had pT3, while the other two
(5%) had pT4 stage tumour. Comparison of preoperative
mrT staging in relation to postoperative pT stage, indicates a
low therapeutic tumour response to CRT (only two patients
responded to radiation by reducing tumours from T4 to
T3) and this might be the reason for IOP in this subgroup
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of patients. LR was developed in three patients with IOP
(7.5% of the total number of patients). During follow-up,
five (62.5%) patients with IOP survived, while the other
three (37.5%) patients died due the appearance of metastases
in liver and lungs (Table II).

TNM classification is shown in Table II. The highest
percentage (40%) of patients were in Stage Ila.

LR appeared in seven (17.5%) patients, three (7.5%) had
an intraoperative perforation of the bowel and two (5%)
patients had positive CRM. LR also occurred in one patient
whose cause of surgery was LR after LAR. Out of seven
of our patients with LR, one (2.5%) had pT2, three (7.5%)
had pT3 tumour and three (7.5%) had pT4 tumour. High-
grade tumour differentiation had three (7.5%) patients.
Neoadjuvant therapy (50 Gy radiotherapy) was received by
five (12.5%) patients who developed LR and they did not
survive. In our sample group, all patients who developed LR
got distant metastases, but only one patient survived (Table
II1).

Distant metastases were diagnosed in 18 (45%) patients.
Liver metastases were confirmed in three (7.5%) patients,
lung metastases in eight (20%), while both liver and lung
metastases were reported in seven (17.5%) patients. Out of
19 deceased patients, 16 (84.25%) had distant metastases
(Table III).

The estimated cumulative incidence of local relapse in
five-year period is 7% (Figure 1).

The overall five-year survival was 62% (Figure 2).

Discussion

The introduction of total mesorectal excision and neo-
adjuvant radiotherapy has indisputably improved the
outcome of oncological treatment in low rectal cancer.!>!'
Results and prognosis have shown to be better in patients
who undergo LAR. Few studies have shown poorer prog-
nosis and survival rate after APE in comparison to LAR."S
For this reason, a more radical surgical approach, such as
ELAPE, was introduced. This surgical technique has shown
better oncological outcomes than conventional APE.!%7 The
main problems cited are IOP and positive CRM, which in the
case of ELAPE surgical technique are present significantly
less relative to APE.!® Furthermore, the advantage of the
ELAPE procedure in a prone position also lies in better
cooperation of the whole surgical team due to better visibility
and comfort. The prone position allows cylindrical excision
of the anus, the levator muscles and the mesorectum with a
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lower probability of tumour perforation and the involvement
of positive CRM."

A retrospective cohort study by Hanif et al., confirms the
previously mentioned advantages of ELAPE procedures,
with one disadvantage present — that it shows the short-
term results only in a relatively small number of patients.?
With regard to meta-analysis, Qi et al. included 17 studies
with 4 049 patients, of which 2 248 (55.5%) underwent
ELAPE, while 1 801 (44.5%) underwent APE. The analysis
concluded that ELAPE is associated with a decrease in the
rate of intraoperative perforation and LR. The study found
statistically significant lower rates of CRM involvement and
intraoperative perforation for ELAPE subjects compared
to APE subjects, 13% vs 16.2% and 6.6% vs 11.3%,
respectively. However, the rates of LR in the ELAPE cohort
were not statistically different from those in the APE group,
8.8% vs 20.5%. In our study, the incidence of positive CRM
involvement was 7.5%, intraoperative perforation was 20%
and LR was developed by 17.5% of patients. This meta-
analysis shows that ELAPE has a lower incidence of short-
term complications. Longer operation time was noticed with
ELAPE compared to APE (MD = 57.05, 95% CI = 28.61—
85.48, p <0.001). The mean of operative time in our study is
182.75 (range 120-300; SD = 39.157).2!

Similar results were found by the multicentre analysis of
West et al. which compared 176 ELAPE European colorectal
surgical procedures with 124 standard APE performed at
UK centres.?? A retrospective cohort study by Carpelan et al.
found an insignificant difference in the rates of [OP and CRM
involvement between the two groups. Long-term survival
did not differ between the groups. The main limitation of this
study lies in the small sample group of patients. However,
the authors stated that ELAPE is a much more accessible
procedure for the surgeon which makes this technique more
favourable. Also, ELAPE provides greater transparency to
the surgeon and easier education of the residents.?*

Recommendation for the use of ELAPE technique in
patients with low rectal cancer was also made by Zhang
et al. Their meta-analysis included 17 studies with 3 479
patients.?* They found that ELAPE is more effective in
reducing the chances of LR, mortality, intraoperative tumour
perforation, and involvement of positive CRM than standard
APE.

Our study did not find a statistically significant correlation
between IOP and positive CRM with the rates of LR. This



study found that three (7.5%) patients who developed LR
had IOP. Most patients underwent neoadjuvant therapy
with histopathological findings of postoperative T3 and T4
tumour stages and almost half of them had a high-grade
tumour differentiation.?* According to the results of Prytz
et al., intraoperative perforation and tumour size are major
risk factors for LR. Their recommendation is that ELAPE is
to be performed primarily for locally advanced tumours, T
tumours, due to the high risk of intraoperative perforation.?
The study by Martijnse et al. has shown that the risk factors
for the involvement of positive CRM, and therefore the
relapse of the disease, are tumour size and poor cancer
differentiation. They have also shown that the ELAPE
surgical technique provides better oncological results.?¢

In our study, the estimated LR rate over a five-year period
was 7%. LR had seven or 17.5% patients. The overall five-
year survival rate was 62%. Distant metastases had 18
(45%) patients. Similar results were reported by Palmer et
al. in a study involving 193 patients: the estimated LR rate,
during the five-year period, was 6% and the overall five-year
survival rate was 60%. Distant metastases had 61 or 33% of
patients in this study.?’

Study limitations

The limitation of this study is a small number of analysed
patients. Therefore, a larger sample size is needed, longer
follow-up and comparison with the standard APE to analyse
surgical and oncological advantages/disadvantages of this
procedure.

Conclusion

This study found satisfactory five-year survival rates
of 62% in the highly complex patient group treated by
ELAPE procedure. Excellent visualisation of the operative
field enables a more advanced education of the residents,
with a shorter learning curve and faster mastering of this
demanding surgical technique. Extralevator plane of
dissection with greater resection of the perineal structures
during the procedure may have oncological benefit but this
has to be proven in large, multi-centric randomised trials.
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