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Purpose

To analyze the results of abdominoperineal excisions (APE) for locally advanced rectal
cancer at our institution before and after the adoption of extralevator abdominoperineal
excision (ELAPE) with a special reference to long-term survival.

Methods

A retrospective cohort study conducted in a tertiary referral center. All consecutive
patients operated for locally advanced (TNM classification T3-4) rectal cancer with APE
in 2004-2009 were compared to patients with similar tumours operated with ELAPE in
2009-2016.

Results

42 ELAPE and 27 APE patients were included. Circumferential resection margin
(CRM) was less than 1 mm (R1-resection) in 10 (24%) of ELAPE patients and 11
(41%) of APE patients (p=0.1358). Intraoperative perforation (IOP) occurred in 4 (10%)
patients and 6 (22%) patients in ELAPE and APE groups, respectively (p=0.1336).
There were 3 (7%) local recurrences (LRs) in ELAPE group and 5 (19%) in APE
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(p=0.2473). There were no statistical differences in adverse events, overall survival or
disease free survival between ELAPE and APE groups.

Conclusions

We found a non-significant tendency to lower rates of IOP and positive CRM as well as
lower rate of LR in the ELAPE group. Long-term survival and adverse events did not
differ between the groups. ELAPE is beneficial for the surgeon in offering better vicinity
to the perineal area and better work ergonomics. These technical aspects and the
clinically very important tendency to lower rate of LR support the use of ELAPE
technique in spite of the lack of survival benefit.
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Abstract

Purpose

To analyze the results of abdominoperineal excisions (APE) for locally advanced rectal
cancer at our institution before and after the adoption of extralevator abdominoperineal
excision (ELAPE) with a special reference to long-term survival.

Methods

A retrospective cohort study conducted in a tertiary referral center. All consecutive patients
operated for locally advanced (TNM classification T3-4) rectal cancer with APE in 2004-2009
were compared to patients with similar tumours operated with ELAPE in 2009-2016.

Results

42 ELAPE and 27 APE patients were included. Circumferential resection margin (CRM) was
less than 1 mm (R1-resection) in 10 (24%) of ELAPE patients and 11 (41%) of APE patients
(p=0.1358). Intraoperative perforation (IOP) occurred in 4 (10%) patients and 6 (22%)
patients in ELAPE and APE groups, respectively (p=0.1336). There were 3 (7%) local
recurrences (LRs) in ELAPE group and 5 (19%) in APE (p=0.2473). There were no statistical
differences in adverse events, overall survival or disease free survival between ELAPE and

APE groups.

Conclusions

We found a non-significant tendency to lower rates of IOP and positive CRM as well as
lower rate of LR in the ELAPE group. Long-term survival and adverse events did not differ
between the groups. ELAPE is beneficial for the surgeon in offering better vicinity to the
perineal area and better work ergonomics. These technical aspects and the clinically very
important tendency to lower rate of LR support the use of ELAPE technique in spite of the

lack of survival benefit.
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Introduction

Extralevator abdominoperineal excision (ELAPE) for the treatment of low rectal cancer was
described by Holm in 2007 [1] taking the operation back to its roots as first introduced by
Miles in 1908 [2]. The technique was advocated to overcome the problems encountered with
standard abdominoperineal excision (APE), mainly positive circumferential resection margins
(CRM) and intraoperative rectal perforations (IOP), which convened a worse oncological
outcome when compared with patients treated with anterior resection [3-5]. Since then,
ELAPE has become widely used, with some centers performing exclusively ELAPE [6,7] and
others recommending the more radical approach only for selected cases with advanced

tumours [8].

Two randomized controlled studies have been conducted comparing ELAPE and APE. Both
showed a significantly reduced CRM positivity rate in ELAPE and Han et al also described
lower rate of local recurrence (LR) after ELAPE [9,10]. Retrospective studies have shown
lower I0P rates but also lower rates of positive CRM [11-15]. On the other hand, large
registry and population based studies from Sweden, Denmark and Spain could not
demonstrate any advantage of ELAPE over APE [16-18]. Even the results of published
meta-analyses have been conflicting. Earlier studies show better CRM and lower IOP and
LR rates after ELAPE [19-21] but the more recent meta-analyses with larger number of

patients could only demonstrate reductions in IOP after ELAPE [22,23].

Even though the primary surgical results as assessed by CRM and IOP seem to be better
after ELAPE than APE, none of the studies published so far have been able to show any
survival benefit [7,8,24].

Resection of the levator muscles in ELAPE leads to a larger tissue defect and, thus, delayed
healing of the perineal wound is common [17]. Perineal reconstruction is performed either
with a myocutaneus flap or a biological mesh [1,25,26]. Perineal portion of ELAPE is usually
performed with the patient in prone position. Turning the patient intraoperatively into the
prone position and reconstructing the pelvic floor after extensive excision lead to increased

operative times in ELAPE when compared to APE [17,27].

In Finland, the majority of abdominoperineal excisions are still performed in the standard
way. For example in 2014 there were 159 APE and 61 ELAPE procedures [28]. In Turku
University Hospital, ELAPE has been used since 2009 in patients with threatened CRM. As
the superiority of ELAPE when compared to APE is controversial even in the recent

literature, further studies on this issue are needed.
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The primary aim of the present study was to determine whether patients operated with
ELAPE have better long-term survival when compared to patients operated with APE. The
secondary aims were to compare IOPs, CRMs and LRs in these patient groups and to

determine whether the more extensive ELAPE operation increases morbidity.

Methods

Year 2004 marked the beginning of multidisciplinary team (MDT) meetings and the
centralization of rectal cancer surgery in the catchment area of our university hospital. This
was therefore selected as the starting point of our retrospective study. ELAPE was adopted
at our institution in September 2009. From the beginning, this new technique was selectively
used for patients with locally advanced T3-T4 tumours in which the CRM would have been
threatened using the traditional APE. Patients received neoadjuvant chemoradiotherapy
when feasible as recommended by the ESMO guidelines [29]. ELAPE was performed as
described by Shibab et al. [30]. Perineal reconstruction was done using a biological mesh.
All patients were operated on by experienced colorectal consultant surgeons within the
centralized colorectal unit of Turku University Hospital. During the study period,
postoperative adjuvant chemotherapy was generally recommended by our MDT meeting for
locally advanced or node-positive rectal cancer.

All patients who underwent ELAPE for rectal adenocarcinoma between September 2009 and
April 2016 were collected from the hospital’s electronic patient records. Operations for locally

recurrent rectal cancer were excluded.

To form a comparison group we included earlier patients who on the basis of imaging
studies and clinical assessment would have been operated by ELAPE if the technigue had
already been in use. Therefore, we collected all patients who underwent APE between
January 2004 and August 2009 and excluded patients with T1-T2 tumours and patients with
mobile T3 tumours in which only short-term radiation therapy was given before the

operation.

Patient records of eligible patients were reviewed and data on preoperative demographic
information, operative details, tumour characteristics and postoperative recovery was
collected. Adverse events were classified according to Clavien and Dindo [31]. Special
attention was paid to the healing of the perineal wound. To assess specifically the survival
effect of ELAPE versus APE, we omitted the patients with primarily metastatic disease from

our survival analyses. Disease free survival (DFS) was calculated from the date of operation
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to the date of diagnosis of metastatic or locally recurrent disease. Overall survival (OS) was

calculated from the date of diagnosis to death of any cause.

The difference between the groups with regard to the distribution of baseline characteristics
was analyzed for categorical variables by cross-tabulation and significances were tested with
Pearson’s chi-square test, or, in the case of small frequencies, with Fisher’s exact test. For
continuous variables the difference was analyzed by t-test for independent samples, or, for
non-normally distributed continuous variables by Wilcoxon two sample test. The difference
between groups in overall and disease free survival was studied by survival analysis,
survival curves produced by Kaplan-Meier method and tested by Log-Rank test. Age and
adjuvant treatment adjusted survival analyses were performed using the Cox proportional
hazards model. Statistical analyses were done using SAS for Windows version 9.4. P-

values below 0.05 were considered statistically significant.

Research permission was obtained from the Institutional Review Board of Turku University
Hospital. For a retrospective registry study, no ethical approval was required according to

Finnish legislation.

Results

There were 42 eligible patients in ELAPE and 27 in APE group (Table 1). Patients in the
ELAPE group were slightly younger and in better general condition, as assessed by the
American Society of Anesthesiologists (ASA) score. Three patients in the ELAPE group and
two in the APE group did not receive preoperative radiotherapy. One patient in the ELAPE
group was preoperatively assessed to have a T2 rectal cancer not requiring radiotherapy, for
him the choice of ELAPE was made because of obesity, prominent buttocks and anterior
tumour location. For the remaining four patients, the reasons for omission of radiotherapy
were earlier pelvic radiotherapy for prostate cancer (3 patients) and age/comorbidities (1

patient).

Operative details are presented in Table 2. Laparoscopic approach was increasingly used
from 2010 onwards. ELAPE operations were longer in duration but resulted in significantly

less bleeding and thus fewer perioperative blood transfusions.

The distributions of ypTNM and stage were similar in the ELAPE and APE groups (Table 3).
Patients with complete response after chemoradiotherapy were classified as ypTO and stage
0. The proportions of positive CRM and IOP were smaller in the ELAPE group but the

differences did not reach statistical significance (Tables 2 and 3).
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Clavien-Dindo grades of the study groups are presented in Table 4. The most common
adverse event for both study groups was perineal wound dehiscence and/or infection.
Although the wound problems seemed to be more common and longer in duration after
ELAPE, the differences were not statistically significant. Poor healing of the perineal wound
inhibited the use of postoperative adjuvant chemotherapy only for two patients (5%) in the
ELAPE group and for one patient (4%) in the APE group (p=1.000). Larger amount of grade
Il adverse events in the APE group is explained by the more common use of perioperative
blood transfusions. One patient in the ELAPE group developed a perineal hernia. Two
patients in the ELAPE group and one patient in the APE group suffered from chronic
perineal pain.

Three patients underwent reoperations in the ELAPE group. One patient was reoperated for
repair of vaginal wound dehiscence and one for abdominal wound dehiscence. One patient
was reoperated twice, first for postoperative bleeding from inferior mesenteric vein and later
for necrosis of colostomy. In the APE group, one patient was reoperated for small bowel
obstruction. There was one postoperative death in the ELAPE group: the patient was
disoriented immediately after the operation and was diagnosed with a brain metastasis.
Metastasectomy was performed but the patient did not recover and was never discharged
from the hospital.

Postoperative adjuvant chemotherapy was given to 31 (74%) and 17 (63%) patients in the
ELAPE and APE groups, respectively (p=0.3393). For 6 (14%) and 2 (7%) patients it was
considered unnecessary by the MDT meeting. Old age and comorbidities inhibited the use of
chemotherapy significantly more often in the APE group than in the ELAPE group [7 (26%)
versus 1 patients (2%), p=0.0047].

Survival was assessed for the patients with primarily nonmetastatic disease to evaluate
specifically the effect of operative technique (ELAPE) on survival. Thus, the patients with
synchronous metastases were excluded. The mean follow-up times for the ELAPE and APE
patients were 3.2 and 5.8 years, respectively. Overall survival and disease free survival are
presented in Figures 1 and 2 as Kaplan-Meier curves. In statistical analyses, there were no
differences between the two groups, even when adjusted for age and adjuvant treatment.
There were 3 (7%) local recurrences in the ELAPE group and 5 (19%) in the APE group
(p=0.2473).
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Discussion and conclusions

In this study, we found no difference in the disease free survival or overall survival of
patients operated by ELAPE or APE. This is in line with earlier studies [7,8,24]. The median
follow-up time of the ELAPE patients was approximately three years, which is still rather
short but sufficient as most colorectal cancer recurrences are detected within the first three
years of surveillance [32]. The survival rates were similar even though the patients in the
APE group were older and had more comorbidity. According to the current study, it seems
that the ELAPE technique offers no survival benefit for the patient when compared to APE.

Although the numbers of IOPs and CRM positivity seemed to be lower in the ELAPE group,
the differences were not statistically significant. The IOP and CRM positivity rates were
rather high in both groups, which reflects the advanced stage of the tumours. The
proportions of patients in the ELAPE group with IOP (10%) and positive CRM (24%) were
similar to those published recently by professor Holm’s group (IOP 10%, positive CRM 20%)
[33]. Their study included patients with similar tumours as ours, as the majority of patients
had T3-T4 tumours. On the other hand for example in the randomized controlled trial of
Bianco et al [9] who reported a significantly reduced rate of positive CRM (ELAPE 6%, APE
41%), the majority of the patients in the ELAPE group had T1-T2 tumours after
chemoradiotherapy. In the population based studies which did not find any advantage of
ELAPE over APE [16,17,18], the IOP rates have varied between 4-11% and CRM positivity
between 6-16% with both operative techniques. Lower rates represent both the inclusion of
more superficial tumours and the timeframe of the studies. With current attention to resection
planes in abdominoperineal excision, the surgical results of standard APE have improved
[18]. The historical comparison group is in this regard a limitation of the current study.
Because all advanced tumours have been operated with ELAPE in our hospital since 2009,

a contemporary comparison group with similar tumours could unfortunately not be collected.

LR was detected in 7% of the ELAPE patients vs. 19% of APE group, but the difference did
not reach statistical significance. In literature, LR rates of 0-13% after ELAPE have been
reported [10,11,12,16,34] and some studies have reached significant differences when
compared to rates of LR after APE (15-19%) [7,10,12]. Similar difference has not been
demonstrated in all studies, and some report LR rates as low as 3-9% after APE [16,34]. In
clinical practice, the possible decrease in LR rate is very significant for the patients, as LR
after abdominoperineal excision is often inoperable and can cause severe pelvic pain and

persisting fistulae.
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An important finding in the current study was that the tendency to prolonged healing of the
perineal wound did not inhibit the use of postoperative adjuvant chemotherapy. In previous
studies this outcome has not been reported. There were no statistical differences in the
number and grade of adverse events, but as perineal wound healing problems are common
(45% in ELAPE and 30 % in APE group), all patients receiving abdominoperineal excision
should be informed preoperatively of the high likelihood of wound dehiscence, especially
after neoadjuvant chemoradiotherapy.

Although the survival of our patients with advanced tumours was relatively high and the rate
of LR tolerable, the rates of IOP and positive CRM were still rather high. It has recently been
shown that especially for anterior tumours with threatened CRM, ELAPE does not increase
the CRM compared to APE and that in these cases a pelvic exenteration might be more
appropriate [35]. It has also been suggested that for tumours infiltrating the levator muscles,
ischioanal fat or perianal skin, an ischioanal APE should be performed, extending the
dissection even more laterally to include the fatty tissue around the sphincters [36]. Further
research will be needed in the future to assess the benefits of these even more extensive
procedures.

In addition to the historical comparison group, limitations of this study include its
retrospective setting and relatively small sample size. For a single-center study, it would
require a much longer time period to include more patients. On the other hand it is a strength
of this study that all patients in both study groups have been operated in a single center by
the same experienced surgeons during a time frame in which there were no significant
changes in the adjuvant therapy regimes. All data were collected retrospectively, but from
prospectively maintained electronic hospital records. Finnish cause of death records are also

very precise and accurate, so survival analyses can be considered very reliable.

To conclude, this study could not demonstrate any survival benefit for patients operated by
ELAPE when compared to APE. There was a tendency to lower rates of IOP and positive
CRM as well as lower rate of LR in the ELAPE group, but the differences were not
statistically significant. Clinical experience has shown that ELAPE is beneficial to the
surgeon in offering better vicinity to the perineal area and better work ergonomics, especially
when treating obese male patients. These technical aspects and the clinically very important
tendency to lower rate of LR support the ongoing use of ELAPE technique in spite of the lack

of survival benefit.
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Table 1: Demografic and preoperative chracteristics

ELAPE (n=42) | APE(n=27) P

Age, years 61 (2) 67 (2) 0.0322
BMI, kg/m? 26 (1) 27 (1) 0.2269
Gender (F/M) 1:1.8 1:2.9 0.3945
Smokers 9(21) 11 (41) 0.0844
History of diabetes mellitus 4 (10) 7 (26) 0.0709
ASA score 0.0037

ASA | 4 (10) 0(0)

ASA Il 24 (57) 8(30)

ASA 1lI 13 (31) 13 (48)

ASA IV 1(2) 6 (22)
Preoperative clinical T stage 1.0000

T2 1(2) 0 (0)

T3 23 (55) 15 (56)

T4 18 (43) 12 (44)
Preoperative CEA, ug/I 4.6 (2.5-8.9) 6.5(3.4-12.0) |0.2481
Preoperative radiotherapy

No radiotherapy 3(7) 2(7) 0.6554

Short 5 x 5 Gy 11 (26) 0(0) 0.0023

Long 50.4 Gy without chemotherapy 0(0) 6(22) 0.0025

Long 50.4 Gy with capecitabine 28 (67) 19 (70) 0.7473

Values are given as mean (SEM), ratio, n (%) or median (interquartile range).
ASA, American Society of Anesthesiology; BMI, body mass index; ELAPE,
extralevator abdominoperineal excision; APE, standard abdominoperineal excision;

F/M, female/male ratio.
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Table 2: Operative details

ELAPE (n=42) | APE (n=27) P

Surgical access in abdominal phase <0.0001

Open 24 (57) 27 (100)

Laparoscopic 18 (43) 0(0)
Operative time, min 237 (6) 166 (9) <0.0001
Blood loss, ml 442 (42) 1067 (178) 0.0019
Blood transfusion perioperatively 10 (24) 17 (63) 0.0011
I0P 4 (10) 6 (22) 0.1336

Values are given as n (%) or mean (SEM).

ELAPE, extralevator abdominoperineal excision; APE, standard abdominoperineal excision;

IOP, intraoperative perforation.
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Table 3: Histopathological classification and findings

ELAPE (n = 42) APE (n = 27) P
ypT staging 0.6169
pTO 4 (10) 1(4)
pT1 2 (5) 1(4)
pT2 6 (14) 4 (15)
pT3 20 (48) 14 (52)
pT4a 3(7) 3(11)
pT4b 7(17) 4 (15)
vypN staging 0.8172
NO 26 (62) 16 (59)
Nla 6 (14) 2(7)
N1b 1(2) 5(19)
N2a 5(12) 1(4)
N2b 4 (10) 3(11)
VpM staging 0.1554
MO 36 (86) 26 (96)
M1la 4 (10) 1(4)
M1b 2(5) 0(0)
Stage 0.7343
0 4 (10) 1(4)
I 5(12) 2(7)
Il 16 (38) 13 (48)
1] 11 (26) 10(37)
v 6 (16) 1(4)
Number of nodes retrieved 14 (6) 12 (4) 0.1020
CRM involvement 10 (24) 11 (41) 0.1358
CRM, mm 4.8 (0.7) 3.6 (0.8) 0.2672

Values are given as n (%) or mean (SEM).

ELAPE, extralevator abdominoperineal excision; APE, standard abdominoperineal excision;

CRM, circumferential resection margin.
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Table 4: Adverse events

ELAPE (n=42) | APE (n=27) P

Clavien-Dindo grade 0.3574

0 12 (29) 6 (22)

| 7(17) 0(0)

I 18 (43) 20 (74)

Ila 1(2) 0(0)

lib 3(7) 1(4)

\Y 0(0) 0(0)

Y 1(2) 0 (0)
Perineal wound dehiscence and/or infection 19 (45) 8(30) 0.1948
Time to healing of perineal wound, weeks 8.5(1.92) 3.5(1.44) 0.0731

Values are given as n (%) or mean (SEM).

ELAPE, extralevator abdominoperineal excision; APE, standard abdominoperineal excision.
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Figure captions

Fig.1 Overall survival of patients in ELAPE (n = 36) and APE (n = 26) groups, p=0.8173.
ELAPE, extralevator abdominoperineal excision; APE, standard abdominoperineal excision.

Fig.2 Disease free survival of patients in ELAPE (n = 36) and APE (n = 26) groups,
p=0.6311. ELAPE, extralevator abdominoperineal excision; APE, standard
abdominoperineal excision.
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