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Abstract
Background Abdominoperineal excision (APE) for rectal cancer is associated with a relatively high risk of positive margins 
and postoperative morbidity, particularly related to perineal wound healing problems. It is unknown whether the use of a 
minimally invasive approach for the perineal part of these procedures can improve postoperative outcomes without oncologi-
cal compromise. The aim of this study was to evaluate the feasibility of minimally invasive transperineal abdominoperineal 
excision (TpAPE)
Methods This multicenter retrospective cohort study included all patients having TpAPE for primary low rectal cancer. 
The primary endpoint was the intraoperative complication rate. Secondary endpoints included major morbidity (Clavien–
Dindo ≥ 3), histopathology results, and perineal wound healing.
Results A total of 32 TpAPE procedures were performed in five centers. A bilateral extralevator APE (ELAPE) was per-
formed in 17 patients (53%), a unilateral ELAPE in 7 (22%), and an APE in 8 (25%). Intraoperative complications occurred 
in five cases (16%) and severe postoperative morbidity in three cases (9%). There were no perioperative deaths. A positive 
margin (R1) was observed in four patients (13%) and specimen perforation occurred in two (6%). The unilateral extralevator 
TpAPE group had worse specimen quality and a higher proportion of R1 resections than the bilateral ELAPE or standard 
APE groups. The rate of uncomplicated perineal wound healing was 53% (n = 17) and three patients (9%) required surgical 
reintervention.
Conclusions TpAPE seems to be feasible with acceptable perioperative morbidity and a relatively low rate of perineal wound 
dehiscence, while histopathological outcomes remain suboptimal. Additional evaluation of the viability of this technique is 
needed in the form of a prospective trial with standardization of the procedure, indication, audit of outcomes and performed 
by surgeons with vast experience in transanal total mesorectal excision.

Keywords Rectal cancer · TME · Abdominoperineal excision · Transperineal · TpAPE · ELAPE

Introduction

Radical surgery with adherence to the principles of total 
mesorectal excision (TME) is the key for local control in 
rectal cancer surgery [1, 2]. A meticulous TME dissection 
avoids involvement of the circumferential resection margin 
(CRM) which is directly related to local recurrence [3–5]. 
For low rectal cancer, achieving a complete TME is more 
difficult, due to tapering of the mesorectal fat surrounding 
the rectum in combination with limited access to the nar-
row bony pelvis [6–9]. To achieve safe oncological margins, 
tumours with threatened margins located in the low rectum 
are commonly subject to an abdominoperineal excision 
(APE) [10, 11].
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Despite more extensive surgery in which the anus and 
sphincter complex are excised en-bloc with the rectum, 
the clinical and oncological outcomes after APE are far 
from optimal. As shown in the Dutch TME trial, the rate of 
involved CRM (CRM +) was substantially higher for APE 
compared to anterior resection, 30.4% vs 10.7% (p = 0.002) 
respectively [12]. Coning of the specimen towards the pelvic 
floor with a “waist” at the puborectal sling was put forward 
as the main culprit for the higher CRM + rates and formed 
the rationale for a cylindrical excision [13]. In this so called 
extralevator APE (ELAPE), a wider distal dissection route is 
followed which includes en-bloc excision of the levator ani 
muscles leading to a lower rate of CRM + and tumour per-
foration [13–16]. The wider and thereby more radical exci-
sion comes at the cost of a larger defect of the pelvic floor 
and skin [17–20]. Previous studies and meta-analyses have 
reported major morbidity rates between 10–30% and per-
ineal wound healing problems from 11 up to 50% [21–26]. 
Especially in irradiated patients, perineal wound healing is 
problematic and sometimes requires primary or secondary 
reconstruction with musculocutaneous flaps to achieve per-
ineal closure [26–30].

A minimally invasive transperineal approach to the 
perineal part of an APE has potential advantages over the 
standard technique, although data on this new technique are 
limited [33]. This multicenter series describes the combined 
initial experience of five expert centers in four countries 
with a transperineal minimally invasive APE technique 
(TpAPE) for locally advanced low rectal cancer. The pri-
mary aim was to assess the feasibility by reporting on intra-
operative complications. Secondary aims were to assess the 
histopathological outcomes and postoperative morbidity 
including the incidence and management of perineal wound 
complications.

Materials and methods

Patients

A consecutive cohort of patients who underwent TpAPE for 
primary rectal cancer was identified at five centers (two in 
The Netherlands, one in Taiwan, one in Canada, and one in 
the United Kingdom). This group consisted of patients that 
had either a bilateral ELAPE, an unilateral ELAPE or APE 
with resection of the entire external sphincter [31, 32]. Inter-
sphincteric APE’s were excluded. A retrospective analysis 
of prospective institutional databases was performed, and 
individual patient data were provided by an anonymized 
data sheet. The annual volume of rectal cancer surgery var-
ied amongst the participating centers, but all perform over 
50 resections (including transanal minimally invasive local 

excision, partial mesorectal excision, low anterior resection, 
APE, ELAPE, and recurrent rectal cancer).

Surgical technique

The patient is placed in a lithotomy position to enable simul-
taneous abdominal and perineal dissection. The abdominal 
phase is performed by a standard laparoscopic medial to 
lateral mobilization of the left colon. The inferior mesen-
teric vein is ligated near the lower border of the pancreas 
and the inferior mesenteric artery ligated with preservation 
of the left colic artery. The mesorectal plane is opened with 
autonomous nerve preservation and dissection is continued 
up to connection with the perineal team. The perineal phase 
commences with a purse string closure of the anus. After-
wards, a radial perineal incision at approximately 1 cm from 
the closed anus is made into the subcutaneous fat. A single 
port can be inserted after creating a 2–3 cm deep opening of 
the ischioanal fat around external sphincter and connected 
to a continuous high flow insufflation and smoke exfiltra-
tion system. The most frequently used single port devices 
are the Gelpoint Mini and Gelpointh path (Applied Medi-
cal, Rancho Santa Margarita, California, USA). Standard 
laparoscopic instruments including a diathermic hook or 
spatula are needed for the endoscopic perineal phase. Dis-
section continues cephalad until the pelvic floor (levator ani 
muscle) is reached. Continuation externally along the levator 
ani muscle is tailored on a case by case level. For uni- or 
bilateral ELAPE procedures, the pelvic floor is followed on 
one or both sides up to the fascia of the obturator internus 
muscle and transected at this level. For a standard APE, the 
pelvic floor is usually transected a few centimeters out from 
the puborectal sling. The transection usually starts at the 
level of the coccyx and thereafter going forward. By cutting 
the pelvic floor muscle, and the overlying pelvic floor fascia 
connection is made with the abdominal team without coning 
in on the tumor. Identification of the correct anterior plane, 
remains the most difficult step. It is crucial to identify the 
transverse perineal muscles to enter this plane just posteri-
orly to these muscle fibres to find the avascular plane in front 
of the posterior vaginal wall or prostate and then continuous 
cephalad in front or behind Denonvillier’s fascia pending 
anterior location of the tumour. The specimen is extracted 
trough the perineal wound. The perineal defect is then closed 
primarily, with a subcutaneous gluteal turnover flap [33] or 
by aid of (biological) mesh upon individual basis.

Outcomes

The primary endpoint was feasibility of the technique in 
terms of intraoperative complications.[34]. Secondary end-
points included 30-day major morbidity (Clavien Dindo ≥ 3), 
perineal wound healing, and histopathological outcomes. 
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CRM + was defined as presence of tumour cells ≤ 1 mm of 
the surgical plane. The specimen quality was graded accord-
ing to Quirke [2]. Perforation was defined as a tear or hole 
from the surface of the surgical specimen (mesorectum or at 
the level of the sphincters) into the rectal lumen.

Statistical analysis

All data are presented as N (%) for binary data and for con-
tinuous outcome as mean ± SD and median range as well 
since normal distribution is not expected in this small cohort. 
To explore the potential impact for the extent of the proce-
dure, which increases from APE via an unilateral ELAPE to 
a bilateral ELAPE, a comparative analysis for these proce-
dures was performed. For the comparative analysis, a Fish-
er’s exact test was used for categorical variables and the non-
parametric Mann–Whitney U test or Kruskal–Wallis test for 
continuous variables. A p value < 0.05 was considered statis-
tically significant. Statistical analysis was performed using 
SPSS version 24 for Windows (SPSS, Chicago, IL, USA).

Results

Baseline characteristics (Table 1)

A total of 32 patients were included (24 males, mean 
age 65.7 [± 12.8]) from 5 different expert colorectal 
cancer centers with a case load varying between 1 
and 12 procedures. The first procedure in this series 
was performed in June 2014 and the last in July 2018. 
Seventeen patients had cT3 stage rectal cancer and 
seven were cT4 stage (Table 1). Nodal involvement was 
diagnosed in 14 patients (44%). In one patient, a suspected 
para-aortic lymph node metastasis was present and, 
therefore, categorized as distant (M +) disease. No other 
peritoneal, liver or lung metastasis were encountered 
in the preoperative work-up. The majority of cases was 
found to have a threatened margin to the mesorectal fascia 
(MRF) (n = 12, 66%) on baseline magnetic resonance 
imaging (MRI) and the tumour was located at or below 
the level of the anorectal junction in 22 cases (69%). 
Extension of low tumours into the sphincter complex 
was seen in ten patients, ingrowth into the levator ani 
muscles and anterior involvement (prostate or vagina) 
was encountered in four and two cases, respectively. 
A substantial part of the patients received neoadjuvant 
chemoradiotherapy (n = 20, 63%).

A bilateral extralevatory APE was performed in 17 
cases (53%), a unilateral ELAPE in 7 cases (22%), and 
an APE without resection of the levator ani muscle in 8 

patients(25%) (Table 2). A beyond TME resection (n = 8, 
25%) was performed for tumours that invaded other organs 
or those at risk of CRM +, and consisted of additional (par-
tial) resection of the prostate (n = 5), vagina (n = 1), seminal 
vesicles (n = 1), and ovaries (n = 1). An omentoplasty was 
performed in six patients (19%), all without use of indo-
cyanine green, to assess the perfusion of the mobilized 
greater omentum. The perineal defect was predominantly 
closed by primary closure (n = 18, 56%), and in the other 15 
cases, either a musculocutaneous gluteal flap (n = 6, 19%), 

Table 1  Patient and tumour characteristics

Numbers in parenthesis are percentages, unless mentioned otherwise
BMI body mass index, SD standard deviation, ASA American Society 
of Anesthesiologists, RT radiotherapy, CRT  chemoradiotherapy, ARJ 
anorectal junction
* 22 of 32 located at or below level of ARJ
** Para-aortic M + 

Transper-
ineal APE 
N = 32

Sex Male (%) 24 (75.0)
Female (%) 8 (25.0)

BMI kg/m2 (mean) (± SD) 26.4 (3.3)
Age,years (mean) (± SD) 65.7 (12.8)
ASA class I 1 (3.1)

II 25 (78.1)
III 6 (18.8)

Tumour height from ARJ 
(cm)*

Mean (± SD) 0.50 (0.87)

Median (range) 0 (0–3.0)
T-stage (%) cTis 1 (3.1)

cT2 7 (21.9)
cT3 17 (53.1)
cT4b 7 (21.9)

N-stage (%) N0 18 (56.3)
N1 8 (25.0)
N2 6 (18.8)

M-stage (%) M + 1 (3.1)**
Mesorectal fascia involved Yes 21 (65.6)

No 11 (34.4)
EMVI Yes 8 (25.0)

No 18 (56.3)
Unknown 6 (18.8)

Ingrowth No 16 (50.0)
Spinctercomplex 10 (31.3)
M. levator ani 4 (12.5)
Prostate / vagina 2 (6.3)

Neoadjuvant radiotherapy (%) No 9 (28.1)
5 × 5 short interval 3 (9.4)
long course Chemorad 20 (62.5)
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an absorbable mesh (n = 7, 22%) or a non-absorbable mesh 
(n = 1, 3%) was used for perineal reconstruction.

Primary endpoint

Intraoperative complications occurred in five patients 
(16%) and consisted of one carbon dioxide embolus, one 
urethral injury, one pelvic sidewall injury and two intraop-
erative rectal perforations. No conversions to laparotomy 
were reported and conversion to an open perineal approach 
was necessary once, due to the inability to progress with 
the dissection, despite abdominal assistance in a two-team 
approach (Table 2).

Secondary endpoints

There was no 30-day mortality. Major 30-day postopera-
tive morbidity was reported in three patients (9%). This 
consisted of a compartment syndrome of the lower leg 

requiring fasciotomy, a deep pelvic abscess due to omental 
infarction with return to theatre and a urinoma follow-
ing urethral injury which was managed with percutaneous 
drainage (Table 3). Perineal wound healing was impaired 
in 47% (n = 15) of patients in this cohort; one flap failure 
(3%), four break through abscesses (deep perineal infec-
tion) (13%), and ten superficial skin infections (31%). One 
superficial dehiscence and one flap failure were treated by 
negative pressure therapy, three breakthrough abscesses 
needed packing, and one abscess required drainage fol-
lowed by secondary healing. One patient with a superficial 
skin infection that was initially not severe developed a late 
perineal hernia with wound dehiscence requiring second-
ary reconstruction. The median time to perineal wound 
healing was 14 days for those without perineal infection 
and 45 days in complicated perineal recovery (p = 0.002).

CRM + (R1) upon pathological evaluation was seen in 
four cases (13%) and intraoperative specimen perforation 
occurred in two procedures (6%). The positive margin was 
anterior in three out of the four R1 resections. A complete 

Table 2  Operative details

Numbers in parenthesis are percentages, unless mentioned otherwise
APE Abdominoperineal excision, ELAPE extralevator abdominoperineal excision, TME total mesorectal 
excision
* Deepithelialized cutaneous turnover flap, **musculocutaneous flap

Transperineal APE N = 32

Type of surgery APE, levators left in situ 8 (25.0)
Unilateral ELAPE 7 (21.9)
Bilateral ELAPE 17 (53.1)

Beyond TME resection No 24 (75.0)
Prostate/Vagina 6 (18.8)
Seminal vesicles 1 (3.1)
Ovaries 1 (3.1)
Pelvic sidewall 0 (0)

Operative time (min) Mean (± SD) 278 (78)
Median (range) 249 (175–450)

Blood loss (ml) Mean (± SD) 203 (115)
Median (range) 200 (50–400)

Conversion To open perineal dissection 1 (3.1)
To laparotomy 0 (0)

Intraoperative events Urethral injury 1 (3.1)
Pelvic sidewall injury 1 (3.1)
Co2 embolism 1 (3.1)
Rectal tube perforation 2 (6.3)

Omentoplasty performed Yes 6 (18.8)
Perineal reconstruction Primary closure 18 (56.3)

Gluteal turnover flap* 3 (9.4)
Gluteus maximus flap** 3 (9.4)
Non-absorbable mesh 1 (3.1)
Absorbable mesh 7 (21.9)
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or nearly complete specimen was obtained in the vast 
majority of cases (n = 28, 90%) (Table 4). 

Comparative analysis

Comparative analysis based on the extent of the procedure 
(conventional APE, uni- or bilateral ELAPE) revealed that 

intraoperative complications were higher in the ELAPE 
groups (Table 5). There were three severe complications 
in the unilateral ELAPE (pelvic sidewall injury, urethral 
injury, and rectal tube perforation), two in the bilateral 
ELAPE  (CO2 embolus and rectal tube perforation), and no 
intraoperative complications in the APE group (p 0.071). 
Severe postoperative complications were distributed equally 
among the three procedures. A composite of optimal pathol-
ogy, defined as circumferential and distal resection margin-
without perforation and a complete/near complete specimen, 
was achieved in 84.4% cases in this series. An unsuccess-
ful resection was seen in two out of seven (29%) unilateral 
ELAPE procedures which was higher than in conventional 
APE (13%) and bilateral ELAPE (16%) but did not reach 
statistical significance. 

Discussion

This multicenter case series suggests that minimally invasive 
TpAPE is feasible with acceptable intraoperative complica-
tions, no short-term mortality and a 9% severe postoperative 
complication rate within 30 days.

The postoperative major morbidity rate of 9% compares 
favorably to major morbidity rates between 10 and 30% 
and perineal wound infection ranging from 11 up to 50% 
reported in large series and meta-analysis, but the current 
study is limited by the small sample size and inherent case 
selection bias [21–26]. Five intraoperative complications 
were reported, four of which were related to wrong plane 
surgery with sequential perforation, urethral, and pelvic 
sidewall injury. This illustrates the complexity of this tech-
nique and further evaluation of safety and development of 
the technique are warranted.

Table 3  Postoperative details

Numbers in parenthesis are percentages, unless mentioned otherwise
APE Abdominoperineal excision

Transperineal 
APE N = 32

Mortality (30 day) 0 (0)
Total postoperative complications CD None 11 (34.4)

Minor (CD I-II) 18 (56.3)
Major (CD ≥ III) 3 (9.4)

Perineal wound healing uncomplicated 17 (53.1)
complicated 15 (46.9)

Nature of healing complications Superficial infection 10 (31.3)
Break through abscess 4 (12.5)
Flap failure 1 (3.1)

Days to heal (days) median (range) Uncomplicated 14 (5–60)
Complicated 45 (21–140)

Table 4  Pathological assessment

Numbers in parenthesis are percentages, unless mentioned otherwise
APE Abdominoperineal excision, CRM circumferential resection 
margin
*1 missing

Transperineal 
APE N = 32

Pathology stage (y)pT0 4 (12.5)
(y)pT1 0 (0)
(y)pT2 9 (28.1)
(y)pT3 19 (59.4)

Successful resection Yes 5 (15.6)
No 27 (84.4)

Quality of specimen (Quirke)* Complete 15 (48.4)
Nearly complete 13 (41.9)
Incomplete 3 (9.7)

CRM involvement (< 1 mm) Yes 4 (12.5)
No 28 (87.5)

Perforation Yes 2 (6.3)
No 30 (93.8)

Lymph nodes harvested Mean (± SD) 13.6 (7.9)
Median (range) 12 (2–34)

Pathologic N stage (y)pN0 20 (62.5)
(y)pN1 9 (28.1)
(y)pN2 3 (9.4)



828 Techniques in Coloproctology (2020) 24:823–831

1 3

The minimally invasive transperineal approach with the 
application of a single port diminishes the need for a large 
perineal skin incision to facilitate sufficient exposure to com-
plete the extra-sphincteric dissection and resection of the 

pelvic floor as required. The down-to-up approach offers 
good visualization and access to the extralevator plane and 
does not require rotation of the patient to a prone position 
and/or resection of the coccyx to complete the posterior 

Table 5  Comparative

Numbers in parenthesis are percentages, unless mentioned otherwise
Significant p values are in bold (p < 0.05)
CD Clavien–Dindo, n.p. not performed, CRM circumferential resection margin, APE abdominoperineal excidsion, ELAPE extralevator abdoimi-
noperineal excision, ARJ anorectal junction, ASA American Society of Anesthesiologists, BMI body mass index

APE n = 8 Unilateral ELAPE n = 7 Bilateral ELAPE n = 17 p value

Baseline
 Sex Male (%) 7 (87.5) 6 (85.7) 11 (64.7) 0.488

Female (%) 1 (12.5) 1 (14.3) 6 (35.3)
 Age, years Mean (± SD) 70.3 (7.1) 69.3 (13.7) 62.0 (14.0) 0.241

Median (range) 71 (55–80) 70.0 (47–86) 63.0 (33–83)
 BMI kg/m2 Mean (± SD) 28.3 (2.5) 25.0 (3.6) 26.1 (3.3) 0.121

Median (range) 28.2 (25.5–31.5) 24.9 (20.3–30.7) 25.6 (20.2–33.0)
 ASA class  < III 7 (87.5) 4 (57.3) 15 (88.2) 0.202

 ≥ III 1 (12.5) 3 (42.7) 2 (11.8)
 Tumour stage (cT)  ≤ T3 7 (87.5) 3 (42.7) 15 (88.2) 0.054

T4 1 (12.5) 4 (57.3) 2 (11.8)
 Mesorectal fascia threatened Yes (%) 3 (37.5) 6 (85.7) 12 (70.6) 0.146

No (%) 5 (62.5) 1 (14.3) 5 (29.4)
 Height with respect to ARJ At or below (%) 6 (75.0) 2 (28.6) 14 (82.4) 0.045

Above (%) 2 (25.0) 5 (71.4) 3 (17.6)
Intraoperative outcomes
 Operative time (minutes) Mean (± SD) 256 (50) 245 (50) 297 (83) 0.250

Median (range) 242 (175–300) 245 (175–300) 300 (180–450)
 Intraoperative complications Yes (%) 0 (0) 3 (42.9) 2 (11.8) 0.071

No (%) 8 (100) 4 (57.3) 14 (82.4)
Pathological outcomes
 Quality of specimen (Quirke) Complete 6 (75.0) 5 (71.4) 4 (25.0) 0.022

Nearly complete 1 (12.5) 1 (14.3) 11 (68.8)
Incomplete 1 (12.5) 1 (14.3) 1 (6.3)

 CRM involvement Yes (%) 1 (12.5) 2 (28.6) 1 (5.9) 0.306
No (%) 7 (87.5) 5 (71.4) 16 (94.1)

 Perforation Yes (%) 0 (0) 2 (28.6) 0 (0) 0.042
No (%) 8 (100) 5 (71.4) 17 (100)

 Successful resection Yes (%) 7 (87.5) 5 (71.4) 15 (84.4) 0.679
No (%) 1 (12.5) 2 (28.6) 2 (15.6)

Postoperative outcomes
 Severe 30 day morbidity (CD ≥ 3) Yes (%) 1 (12.5) 1 (14.3) 1 (5.9) 0.781

No (%) 7 (87.5) 6 (85.7) 16 (94.1)
 Days to perineal wound healing Mean (± SD) 44.0 (39.0) 25.8 (16.6) 51.2 (36.9) 0.354

Median (range) 33 (5–106) 22 (7–45) 42 (6–140)
 Perineal wound healing Uncomplicated 3 (37.5) 4 (57.1) 10 (58.8) 0.709

Superficial infection 5 (50.0) 1 (14.3) 5 (29.4)
Omental/Break- 

through abscess
1 (12.5) 2 (28.6) 1 (5.9)

Flap failure 0 (0) 0 (0) 1 (5.9)
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plane. In addition, the anterior plane between the specimen 
and the prostate or vagina can be dissected endoscopically 
which prevents externalization and rotation of the specimen.

Using the conventional open approach for an APE, per-
ineal wound breakdown is a major issue as summarized in a 
meta-analysis of Musters et al. [35]. Impaired perineal heal-
ing after primary closure occurred in 15.3% of APE and 
14.8% of ELAPE procedures, both without neoadjuvant 
treatment, which increased to 30.2% and 37.6%, respec-
tively, for APE and ELAPE with neoadjuvant radiotherapy 
[35]. Moreover, in the LOREC APE registry (UK), up to 
31% perineal wound breakdown for APE and ELAPE was 
encountered [23]. Dehiscence often requires intensive treat-
ment with prolonged wound packing, vacuum therapy and in 
case of pelvic sepsis, image-guided percutaneous drainage 
[36], which is reflected in a substantial increase in length 
of stay, readmission rate, and costs [26, 37]. In the current 
series, in 5 patients (16%), a breakthrough abscess or flap 
failure occurred, and 3 out of 32 patients (9%) needed a sur-
gical reintervention under general anesthesia for a perineal 
wound complication. Interestingly, in addition to the afore-
mentioned patients, 12 other patients developed a superficial 
skin infection which could be managed conservatively, i.e. 
by dressings, antibiotics, or removal of sutures. Due to the 
reduced length of the incision, a superficial infection after a 
minimally invasive transperineal approach is probably less 
likely to culminate in a complete breakdown of the perineal 
area which seems to occur more frequently after a conven-
tional open perineal approach.

The introduction of ELAPE by Holm et al. in [13] has 
shown potential to decrease the rate of intraoperative 
tumour perforation and CRM + rates [13, 14, 19]. Rand-
omized data only comes from small randomized clinical tri-
als and supports the potential oncologic benefit of reduced 
R1 resection in ELAPE [18, 38]. Future larger size trials 
are awaited to add more robust data, especially on tailor-
ing the extent of surgery to uni- or bilateral ELAPE. In this 
series, CRM + was more frequently encountered in unilateral 
ELAPE than APE or bilateral ELAPE: 29% versus 13% and 
6%, respectively, (p = 0.306). Intraoperative tumour perfo-
ration occurred twice, both in unilateral ELAPE. In three 
out of four R1 resections, the positive margin was found 
in the anterior dissection plane which shows that also in 
an extensive proctectomy, an anterior tumour location is at 
high risk of a positive margin. This is in line with data from 
the Mercury II study and transanal total mesorectal excision 
(TaTME) registry and, therefore, these cases should not be 
performed early in the learning curve [9, 39]. In retrospect, 
an anterior exenteration with en-bloc resection of the poste-
rior vaginal wall or prostate might have been more suitable. 
Eliminating these cases provides an acceptable involved 
margin rate of 3% (1 out of 29).

Comparable results regarding this technique were 
reported by Yasukawa et al., who described a comparative 
cohort of 21 minimally invasive TpAPE versus 29 conven-
tional APE with a positive margin rate (2/21 versus 3/29), 
a lower severe perineal wound infection rate (0/21 versus 
5/29) and reduced length of stay (median 14 versus 23 days) 
with no conversion, no mortality, and no increase in major 
morbidity [31].

The current study is limited by several factors that result 
from its design. With a total of 32 cases from 5 large rectal 
cancer referral centers, selection bias is indisputably present. 
Furthermore, the learning curve is likely to partly explain 
the suboptimal outcomes [40]. Although all the surgeons 
were highly experienced in TaTME, the extension of the 
down-to-up approach to Tp (EL) APE adds to the procedural 
complexity. In addition, with institutional variation in treat-
ment algorithms for both initial resection and management 
of complications including variety in follow-up protocols, 
further standardized studies are warranted with appropriate 
institutional review board approval. In particular, since this 
technique is promising regarding wound healing and recov-
ery, standardized registration of time to perineal wound heal-
ing is essential. However, before initiation of (larger) studies 
on the potential improvement in perineal wound healing, 
further evaluation should focus on the safety in terms of 
intraoperative morbidity and oncologic safety within a pro-
spective well-designed trial.

Conclusions

Tp(EL)APE seems to be feasible with acceptable periop-
erative morbidity and a low rate of perineal wound dehis-
cence, while histopathological outcomes remain suboptimal. 
High complexity necessitates extensive experience in both 
TaTME and conventional ELAPE. Additional evaluation of 
this technique is needed, ideally in the form of a prospective 
trial with standardization of the procedure, indications and 
prospective audited data collection to further explore the 
safety and viability of this technique.
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