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Abstract

Background: Total mesolectal excision (TME) is a standard component of oncological rectal cancer surgery. TME ensures
adequate radial margin and reduces local recurrence rates. Abdominoperineal resection, low anterior resection and coloanal
anastomosis using total mesorectal excision (TME) are the surgical options for treating rectal cancer. Abdominoperineal re-
section (APR) remains one of the gold standard surgical option for resection of low rectal cancers with curative intent; how-
ever, local recurrence rate remains high. Our oncological APR has included a tumor-specific, total meso-rectal (TME) with
extra-levator excision EL-APR, including adequate perineal margins. We are auditing our standard tumor- specific, APR

with TME extra-levator approach in term of oncological outcomes including local recurrence rates.

Methods: We did a retrospective review of all patients who underwent abdominoperineal resection from 2011 to 2021 at a
single tertiary university oncology center, South Egypt cancer Institute. Our primary endpoint was local recurrence. Se-

condary endpoints included disease-free survival, overall survival and perioperative complications.

Results: There were 162 patients undergoing APR for rectal cancer identified with a mean follow-up of 33.8 months (range,

0 - 127), with 82% having undergone neoadjuvant therapy.

©2024 The Authors. Published by the JScholar under the terms of the Crea-tive Com-
mons Attribution License http://creativecommons.org/licenses/by/3.0/, which per-

mits unrestricted use, provided the original author and source are credited.
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rates can be achieved.

A laparoscopic approach was attempted in 35 (21%) cases with an overall conversion rate of 20% (7 cases).

Postoperative complications occurred in 25% (n=41) patients, with perineal wound complications most common (9%). Cir-
cumferential margins were positive in 9% of patients (14 cases). There were 28 deaths (17%) during follow-up and Ka-
plan-Meier analysis showed five-year overall survival of 72%. An RO resection was completed in 136 patients (83%). Overall
local recurrence rate was 4%. Of the RO patients, two (1.5%) RO patients had local recurrences and 8 (6.0%) RO resection pa-

tients had distant recurrences. Kaplan-Meier analysis showed five-year disease-free survival of 84%.

Conclusions: EL-APR when performed as our standard method, excellent oncological outcomes with low local recurrence
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Introduction

Colorectal cancer (CRC) does pose a significant
threat to the health of global populations. Its incidence and
mortality rates vary markedly around the world. Globally,
CRC is the third most common cause of cancer worldwide,
with almost 1.65 million new cases per year. It is the second
most common cause of cancer deaths worldwide, with al-

most 835,000 deaths per year [1,39].

Colorectal cancer (CRC) is the fourth most fre-
quently diagnosed cancer in the United States [1]. Manage-
ment of rectal cancer has made significant oncologic ad-
vancements with the development of the total mesorectal ex-
cision (TME) and chemoradiation regimens, as well as re-
duced postoperative morbidity with the advent of minimal-
ly invasive approaches [2-7]. Additionally, improved imag-
ing modalities such as MRI and PET-CT have improved
pre-operative planning [8,9]. With these advancements
have come a growing trend for sphincter-preserving proce-
dures when possible. However, for certain patients, ab-
dominoperineal resection (APR), a major operation that
completely excises the distal colon, rectum and anal sphinc-
ter complex utilizing both an anterior abdominal and

perineal approach, may be the best option [10].

Total mesorectal excision (TME) is a standard
component of radical rectal cancer surgery. TME reduces
the positive radial margin and local recurrence rates. Ab-
dominoperineal resection, low anterior resection and coloa-

nal anastomosis using total mesorectal excision (TME) are
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the surgical options for treating rectal cancer [1,38].

APR remains an important procedure in treating
locally advanced and recurrent rectal cancers, especially for
those with low-lying lesions or sphincter involvement [11].
In various registries, APR was the treatment of choice
25-50% of the time for patients diagnosed with rectal cancer
[12,13]. Though the procedure was developed nearly a cen-
tury ago and remains a therapeutic option today in the ar-
mament of colorectal surgeons, the APR has a significant
risk of morbidity and mortality [11,14]. Furthermore, in
spite of the radical resection of the tumor and surrounding
tissue, risk for local recurrence following APR is reported to
be approximately 10% and higher, with rates of 20-40% de-
scribed as recently as the 1990’s [15-18]. The technical, sur-
geon-specific nature of APR makes it an operation that is

ideally performed in high-volume centers [19].

Although the “cylindrical” or extra-levator APR
(EL-APR) has been discussed recently, surgeons have been
doing this for many years, and have considered this to be
the conventional APR [20]. Thus, studies comparing con-
ventional and cylindrical APR may send a conflicting mes-
sage to some surgeons [21]. At our institution, as with many
others, rather than the traditional approach of a formal
“cylindrical APR,” a tumor-specific, extra-levator TME is
performed, with particular focus on the appropriate

perineal margins [22,23].

The aim of this work is to assess our standard tu-
mor-specific, TME extra-levator APR (EL-AAR) in term of

oncological outcomes including local recurrence rates.
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Materials and Methods

After obtaining ethical Board approval, patients
who underwent APR for rectal cancer from 2011-2021 at
South Egypt cancer Institute have retrospectively been evalu-
ated (including tumors within 5 cm from the anal verge, tu-
mors associated with lymphoid tissue, tumors with involved
structures from within the deep pelvis, involvement of the
external sphincter or invasion of the levator ani complex as
well as those patients with poor baseline sphincter function
with rectal cancer. Patients with no clear consent or no ade-
quate follow up data have been excluded. The information
retrieved included patients’ demographics, co-morbidities,
and preoperative imaging. Perioperative parameters collect-
ed included surgical approach, intra-operative characteris-
tics, operative time, and wound classification. Post-opera-
tive parameters collected included length of hospital stay,
surgical complications and hospital death. Oncologic param-
eters collected included pathological grade and staging, his-
tology, tumor size, pathologic margins and recurrence, adju-

vant and neoadjuvant therapies.

The primary endpoint for this study was incidence
oflocal recurrence. Secondary endpoints included pathologi-
cal margins, disease-free survival (DFS), overall survival
(0S), and incidence of recurrence as well as postoperative

complications.
Operative Technique

The lithotomy is the standards position during our
EL-APR surgery, a tumor-specific, extra-levator approach
had been used for all cases and the inter-sphincteric ap-
proach had not been used for any cases. We specifically did
use the extra-levator APR approach for low and ultra-low
rectal tumors requiring APR, or when there was a concern
for positive circumferential resection margin (CRM), in-
volvement of the sphincters or involvement of the levators.
A wider, tumor-specific perineal excision was even per-

formed for tumors with extensive perineal involvement, fis-
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tulous disease or other concerns for a more extensive
perineal tumor with higher risk of positive margins. In no
cases were the levators closed, as the levators were always re-

sected widely and did not permit closure.

Statistical Analysis

All statistical analyses were performed using STA-
TA v.12 (STATA Corp., Texas, and USA). A p-value < 0.05
was considered significant. Categorical variables were pre-
sented as frequencies and percentages. Continuous vari-
ables are reported as means with ranges. Kaplan-Meier anal-
ysis was used to assess the local recurrence-free survival,
DEFS and OS.

Results

A total of 161 patients underwent APR for rectal
cancer from 2011 to 2021. Patient demographics are report-
ed in Table 1. Mean age was 43 years (range, 34 — 74) and
60% of the patients were male. Mean body mass index (B-
MI) was 29 kg/m’ (range, 19- 46 kg/m’). Of the co-morbidi-
ties, 51% had a history of smoking, 22% had diabetes and
6% had chronic obstructive pulmonary disease (COPD). CT
was performed for local staging in 63% of patients. Neoadju-
vant radiation was given to 83% of the patients and neoadju-
vant chemotherapy was given to 82% of the patients. Postop-
erative adjuvant radiation was given to 10% of the patients
and adjuvant chemotherapy was given to 44% of the pa-

tients.

Operative details are described in Table 2. Overall,
an open surgical approach was utilized in 79% (n=127) of
the cases and laparoscopic converted to open approach in 7
cases who were reported as open cases. 17.4% (n=28) of cas-
es were completed laparoscopically. Mean operative time
was 280 minutes (range, 145 - 347) and 60 minutes shorter
in the laparoscopic group. Mean estimated blood loss was
300 mL (range, 100 — 2100). Multi-visceral resections were

performed in 20% (n=32) of patients.
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Table 1: Patient Demographics and Characteristics

Patients (N=162)

Age, mean (range) 43 (34 - 74)
BMI, mean (range) 29 (19 - 48)
Gender (male) 99 (60%)
Smoking 81 (50%)
Diabetes 37 (22%)
COPD 10 (6%)
Preoperative Imaging

MRI 59 (36%)
CT 103 (63%)
Neoadjuvant Therapy

Radiation 139 (83%)
Chemotherapy 138 (82%)
Adjuvant Therapy

Radiation 10 (6%)
Chemotherapy 44 (27%)

BMI: Body Mass Index, COPD: Chronic Obstructive Pulmonary Disease, CT: Computed Tomography, MRI: Magnetic Resonance Imaging.

Table 2: Operative Characteristics

Patients (N=162)

Operative Approach

Open 127 (79%)
Laparoscopic trial 35(21%)
Conversion 7/35(20%)

Overall EBL, mean (range), mL

300 (100 - 2100)

Open EBL, mean (range), mL

550 (200 - 2100)

Lap EBL, mean (range), mL

200 (100 - 500)

Mean Overall Op time min

280 (145 - 347)

Mean Open Op time min

300 (150 - 320)

Mean Lap Op time min

225 (160 - 320)

EBL - Estimated Blood Loss, Op time - Operative time
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Table 3: Post-Operative Surgical Complications

Patients (N=162)
Overall Complications 41 (25%)
Perineal wound complications 14 (9%)
SSI 8 (5%)
UTI 8 (5%)
Chest infection 3 (2%)
PE 1 (1%)
DVT 4(2.5%)
Hospital Death 1 (0.6%)
LOS, mean (range), days 9(3-38)
Follow-up, mean (range), months 33.8 (3-117)

UTI - Urinary Tract Infection, SSI-surgical site infection, DVT - Deep Vein Thrombosis, PE - Pulmonary Embolism, LOS - Length of Stay

Table 4: Oncological Findings for Rectal Adenocarcinoma

Patients (N=162)

Pathologic Tumor Stage

Stage I 15 (10%)
Stage ITA 30 (19%)
Stage IIB 20 (12.5%)
Stage IIC 20 (12.5%)
Stage IIIA 19 (11.5%)
Stage IIIB 21 (13%)
Stage IIIC 16 (10%)
Stage IV 6 (3.7%)
No Residual Malignancy 15 (10%)
(after neoadjuvant therapy)

Tumor size, mean (cm) 3.2(0.3-10)

Tumor Margins

CRM Positive (R1)

14/162 (8.5%)

Laparoscopy CRM Positive

3/28 (10.6%)

Open CRM Positive 11/134 (8.2%)
CRM Distance, mean (mm) 7 (3.0 - 25)
Distal Margin, mean (cm) 4.8 (0.9 -24)

Resection Classification
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RO 136 (84%)
R1 14 (8.5%)
R2 12 (7.5%)
Recurrence

Local 4(2.5%)
Distal 12 (7.5%)

CRM: Circumferential Resection Margin

Post-operative parameters and complications are
reported in Table 3. Mean LOS overall was 9 days (range, 3—
38). Overall complications included perineal wound infec-
tion or dehiscence (9%), thromboembolic events in 3% of

patients and urinary tract infection (UTI) in 5%.

Oncologic details and follow-up data are shown in
Table 4. Mean follow-up was 33.8 months (range, 3 - 117.
Mean tumor size was 3.2 cm (range, 0.3 - 10). Tumors were
a mean of 4.8 cm (range, 0.9 — 24) from the anal verge. The
post-resection CRM was positive in 14 (8.6%) patients, with
3 10.7%) CRM-positive patients in the laparoscopic group
and 11 (8.2%) in the open group with no significant differ-
ence (P = 0.42). Negative margins had a mean CRM dis-

tance of 7.0 mm (range, 3.0 - 25.0 mm).

An RO resection was completed in 136 (84%) pa-
tients, 14 (8.5%) patients underwent an R1 resection and 12
(7.5%) underwent an R2 resection. Of patients undergoing
curative RO resection, two patients (1.5%) had local recur-
rences (Figure 1), 8 patients had distant recurrences (6.0 %)
and Kaplan-Meier analysis showed five-year DFS of 73%.
There were 28 deaths (17.2%) during follow-up with a five-
year OS of 84% on Kaplan-Meier analysis (Figure 2). In
terms of surgical approach, OS was significantly decreased
for patients who underwent an open approach than a laparo-
scopic approach (P = 0.01). However, there was no signifi-
cant difference in DFS and local recurrence between an

open approach and laparoscopic approach (P > 0.05).
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Figure 1: Kaplan-Meier curve and disease-free survival (5-year disease-free survival rate for patients with RO resection=73%).
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Figure 2: Kaplan-Meier Curve, Overall survival (5-year -Overall-Survival rate 84%).

The 5-year -Overall-Survival rate 73%.

Discussion

In this study, our aim was to assess the oncologic
outcomes after a conventional, but tumor-specific, extra-le-
vator excision (EL-APR) that includes appropriate perineal
margins. Over the course of a decade, we have demonstrat-
ed excellent outcomes after APR in a large single-center
study. The results show an overall local recurrence rate of
2.5% which decreases to 1.5% in patients who underwent an
RO resection. Five-year DFS was 73% for patients who un-
derwent an RO resection and five-year OS was 84%. The fo-
cus of this paper was not to directly compare laparoscopic
and open approaches, as they were complimentary in this
population of patients of whom not all were appropriate for
a laparoscopic approach given the need for multi-visceral re-
section. However, we did find that the laparoscopic ap-
proach was associated with higher OS without affecting
DEFS or local recurrence rates for those who underwent an

RO resection.

APR remains a necessary approach in low rectal
cancer when anterior resection does not offer a safe oncolog-
ic outcome. The development of the TME has played an im-
portant role in the surgical management of rectal cancer, de-
creasing the rate of local recurrence and increasing overall
survival [26,27]. Nevertheless, APR inferiority in compari-
son to anterior resection with regard to CRM involvement,

local recurrence and poor prognosis has motivated sur-
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geons to improve upon the APR technique [17,28].

Although the concept of an extra-levator APR or
abdominoperineal excision (EL-APE) has been described by
Holm et al. as a technique to reduce CRM involvement by
tumor and bowel perforation, this operation has been per-
formed by many surgeons for generations and simply called
an APR.[29] Indeed, excitement for EL-APE has been tem-
pered by multiple meta-analyses with different conclusions.
In agreement with Holm et al., Stelzner et al. and Yu et al.
reported superior local recurrence rates and lower positive
CRMs following ELAPE compared to standard APR
[29-31]. However, Zhou et al. and Krishna et al. concluded
there was no significant difference in negative CRM and
Prytz et al. even found increased risk of local recurrence in
ELAPE [32-34].

We believe the discrepancy in these reports is that
some surgeons perform a technically adequate APR which
they call “conventional”, and some surgeons do not. Thus,
as with any operation, one must do it properly. The tailored
approach utilized by the authors in this report resulted in
9% of patients with a positive CRM which is comparable to
reported rates of 4 — 21% seen in recent literature [33]. Our
4% overall local recurrence rate, and 1.5% local recurrence
rate for patients who underwent RO resection is significantly
lower than the 7-10% reported by the meta-analyses in the
literature [30,35]. We believe this to be the result of careful
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focus on doing a tumor-specific extra-levator APR, with
wide perineal excision when required, and always avoiding
an inter-sphinteric approach for cancer cases. Our low rate
of CRM positivity, local recurrence and DFS regardless of
surgical approach confirms that laparoscopy should have a
role in APR given proper patient selection and adequate la-

paroscopic experience.

Conventional APR can achieve excellent oncologi-

cal outcomes based on pathological parameters, low local re-
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currence rates, and overall survival. Great care needs to be
paid to performing a tumor-specific, extra-levator opera-
tion, and paying attention to circumferential margins dur-
ing pre-operative planning and surgery. Laparoscopy with
the appropriate patient in the hands of the experienced la-
paroscopic surgeon is not a contraindication oncologically
and should reduce morbidity and mortality. Continued fol-
low-up of these patients will provide an even more robust
understanding for the results of APR with a selective

perineal approach.
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