
ABSTRACT

Background: Laparoscopic extra-levator abdomino-perineal excision (eLAPE) performed in
the prone position has shown potential benefits for local recurrence and metastasis rates by
reducing intraoperative perforation and positive circumferential resection margin outcomes.
Materials and Methods: Short-term results of Laparoscopic Extra-levator abdomino-perineal
excision in the prone position in the treatment of low rectal cancer from December 2018 to
June 2023, with 45 patients underwent eLAPE. 
Results: The median age was 68 years. On average, tumors were 1.6 cm from the anal 
margin. The circumferential resection margin positivity rate was 28.9%, with a mean of 16.7
harvested lymph nodes and 1.6 positively detected nodes. T3 staging accounted for 68.9%
of cases. Importantly, no intraoperative perforations occurred. Main postoperative complica-
tions involved the perineal incision, like bleeding and infection. The mean operation time was
258 minutes, with 73 minutes for perineal excision. A statistically significant difference in 
circumferential resection margin positivity existed between T2 and T3 grades (p=0.009).
Conclusion: eLAPE for the treatment of low rectal cancer in the prone position has reduced
the complications (IOP, CRM) rate.
Key words: Laparoscopic extra-levator abdomino-perineal excision (eLAPE), circumferential
resection margins (CRM), intraoperative perforation (IOP)

INTRODUCTION INTRODUCTION 

Rectal cancer is a prevalent malignant disease of the digestive system, and its
treatment involves various modalities, with surgical intervention being the 
cornerstone of curative therapy (1,2). Surgical treatment often encounters
numerous challenges, particularly in cases of low rectal cancer where preserving
the patient's sphincter function is sometimes unfeasible due to the tumour's
ultralow location or invasion into the external sphincter complex or the anal 
levator muscle (1,3).

Despite the fact that the first perineal rectal resection was performed by
William Ernest Miles and established as a standard procedure for low rectal 
cancer over a century ago, it remains the most effective method for treating this
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type of cancer (4). In 1982, Richard John Heald 
introduced the technique of total mesorectal excision
(TME), and the importance of circumferential resection
margins (CRM), proposed by Philip Quirke in 1986, has
contributed to reducing local recurrence rates and
increasing five­year survival rates (5). However, the TME
technique is only highly effective for anterior resection,
and for perineal rectal resection, the recurrence rate
remains high at 20% compared to anterior resection of
the same stage (6­10).

The high rate of local recurrence or metastasis is
attributable to various factors, including anatomical
considerations related to the pelvic floor and this 
segment of the rectum, as well as the stage (T) of the
tumour (1,3,11­13). In this portion of the rectum, there
is no surrounding mesentery, and the surgical indication
is for very low tumours, with margins up to 3­4 cm from
the anal verge (7,13,14). Consequently, conventional
dissection involves dissecting from the abdominal
phase downward to the levator muscle, with the 
dissecting plane being closely adjacent to the rectum,
thus limiting the acquisition of surrounding tissue. This
often results in a waist­shaped sample at the tumour
site, increasing the likelihood of cancer cell involvement
in the circumferential resection margin (CRM). To 
mitigate this limitation, Torbjörn Holm and Philip
Quirke improved the method by obtaining more tissue
around the tumour through Extra­levator abdomino­
perineal excision in a prone position (5,15­18). This
approach offers several advantages, such as improved
visibility for the surgeon and assistant, acquisition of
more tissue around the tumour, and a reduced risk of
intraoperative complications. Collectively, these factors
contribute to a decreased risk of local recurrence or 
distant metastasis and enhance the overall survival rate.

Beginning in late 2018, the Can Tho University of
Medicine and Pharmacy Hospital commenced the
implementation of the Extra­levator abdomino­
perineal excision procedure. This study aims to evaluate
the relationships between CRM and recurrence, stage
T, and tumour position, as well as to assess the tech­
nique of laparoscopic Extra­levator abdomino­perineal
excision in the prone position for the treatment of low
rectal cancer.

MATERIALS AND METHODSMATERIALS AND METHODS

Methods of data collection and evaluation

Patients diagnosed with low rectal cancer were
identified based on histopathological analysis (Invasive
tumor in the levator muscles, fat of the ischiorectal

fossa ­ rectum or perianal skin, perforation of the tumor
with abscess or fistula in the ischiorectal fossa ­ 
rectum). The distance to the lower border of the
tumour was determined via digital rectal examination
or colonoscopy, and the tumour’s location on the rectal
wall was mapped. Hemodynamic status was assessed
during the patient's prone position, along with 
operating time, perineal excision time, oncological out­
comes, tumour characteristics, CRM status, and lymph
node status. Surgical results were monitored for com­
plications during and after the operation, colostomy,
and perineal wound condition.

The study was conducted on patients diagnosed
with early­stage (I­III) rectal cancer who underwent
laparoscopic Miles' procedure with perineal excision in
the prone position, or stage I disease with T2 tumors
accompanied by uncontrolled weight loss or no longer
eligible for local excision. However, the study excluded
patients who underwent laparoscopic Miles' procedure
with perineal excision in the prone position but
required open conversion or exploration due to distant
metastases; patients with rectal cancer who received
neoadjuvant chemoradiotherapy; patients with 
recurrent rectal cancer or synchronous cancers in two
organs; and those with a history of lower abdominal
cancer surgery, such as ovarian, cervical, uterine, or
bladder cancer.

Surgical technique

Prior to the implementation of this technique, the
surgeons performing the procedures in this study had
over 15 years of experience in colorectal surgery and
underwent additional training at the surgical center of
the University of Leeds.

During the abdominal stage, the patient was placed
in a supine position for laparoscopic exploration to
assess tumour location, extent of invasion, and the
presence of lymph node and liver metastases.
Dissection exposed the inferior mesenteric artery, 
followed by lymph node dissection, ligation of the 
inferior mesenteric artery, and mobilization of the 
rectosigmoid colon to facilitate total mesorectal 
excision (TME). Anteriorly, dissection extended to the
seminal vesicles in men and the cervix in women.
Posteriorly, dissection reached the top of the coccyx,
avoiding excessive depth to prevent a waisted shape,
which minimizes the risk of retaining residual tumour
cells, as indicated by an increased CRM (+) rate. A 
sigmoid colostomy was created at the left iliac fossa,
and the patient was repositioned into the prone 
position.
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During the perineal stage, the buttocks were 
covered with wide tape to expose the perineal area.
Purse­string sutures were placed around the anus
approximately 2 cm from the anal margin. The skin
around the anus was incised from the top of the coccyx.
Subcutaneous fat was cut to expose the anal levator
muscle. The levator muscle was dissected at the top of
the coccyx, extending into the abdominal cavity. The
wide levator muscle was removed, and the rectum 
was extracted in reverse. At this stage, surrounding
structures such as the prostate or the posterior vaginal
wall were distinctly exposed. The wide levator muscle
and the anorectal complex sphincter were removed
from the perineum. The perineal excision was sutured
using autologous tissue or mesh in cases of insufficient
tissue. Specimens were fixed for lymph node evaluation
and histopathological analysis.

Statistical analysis

The data were encoded, processed, and analyzed
using SPSS 20.0 (IBM Corp., New York, USA) software
for statistical analysis. Descriptive statistics summa­
rized quantitative variables by means and standard
deviations (for normally distributed variables), 
medians (for non­normally distributed variables),
and frequencies and percentages for categorical 
variables. For categorical variables, the chi­square
test with Fisher's exact test as a correction was used,
and for continuous variables, the t­test was
employed. Univariate analysis was conducted to
identify variables associated with treatment out­
comes. Variables significantly related to treatment
outcomes (p <0.05 through univariate analysis) were
included in multivariate analysis to adjust OR (Odds
Ratio) values and determine confidence intervals.
Multivariate logistic regression was used to identify
factors related to treatment outcomes.

Research ethics

The study was conducted with integrity and diligence,
aiming to enhance public health by preventing and 
managing diseases within the community. Ethical 
considerations for this study were approved by the
Scientific Review Committee of Can Tho University of
Medicine and Pharmacy, under code 022/HĐĐ­PCT,
and in accordance with the 2013 Helsinki Declaration.
All research participants were provided with detailed
explanations regarding the purpose and content of the
study, and they voluntarily agreed to participate and
collaborate throughout the research process.

Participants had the right to refuse participation or
withdraw from the study at any stage.

Histopathology

Specimens were fixed and immersed in a solution of
10% neutral formalin. Lymph nodes, T stage, CRM, and
tissue differentiation were evaluated. The pathologist
was trained by Professor Philip Quirke at St James's
University Hospital, Leeds, United Kingdom.

RESULTSRESULTS

Between December 2018 and June 2023, 45 cases
of laparoscopic Extra­levator abdomino­perineal 
excision met the selection criteria. The mean age of
patients was 64 years, ranging from 38 to 96 years. Our
study included 24 female patients, representing 53.3%
of the total cases. Notably, rectal cancer in individuals
under 40 years old constituted 6.6% of the cases. The
average duration of the abdominal phase of the surgery
was 161 minutes (ranging from 80 to 300 minutes),
while the average time for perineal excision was 72
minutes (ranging from 28 to 110 minutes). There were
no instances of intraoperative complications (IOP).
Furthermore, no signs of hyperpressure, such as facial
edema or conjunctival congestion, were observed in
relation to the prone position.

Postoperative complications were primarily 
associated with the perineal incision. There was one
case of postoperative bleeding, and perineal incision
infections accounted for 17.8% of the cases.
Additionally, two cases exhibited sinus fluid accumula­
tion in the perineal area. The average postoperative
hospital stay was 8.4 days, with a range of 6 to 24 days.

Histologically

Adenocarcinoma was present in 100% of the
cases. The majority of tumours were moderately 
differentiated, comprising 84.4% of the cases, 
followed by poorly differentiated tumours at 13.3%
and well­differentiated tumours at 2.2%. The 
average distance from the anal verge to the lower
border of the tumour was 1.6 cm, with a range of 0
to 4 cm (fig. 1).

Regarding T staging, stage T3 was the most 
common, representing 71.1% of the cases, while stage
T2 accounted for 28.9%. In terms of overall 
disease staging, stage 3 was predominant, comprising
46.7% of the cases, with stage 2 representing 33.3%
(table 1).
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Clinically, tumours located on the anterior wall, right
or left halves, or annular tumours were related to the
regional rectum having little connective tissue and no
mesentery (fig. 2).

The average number of harvested lymph nodes was
16, ranging from 12 to 24, with an average of 1.6 lymph
nodes showing metastasis. Circumferential resection
margin (CRM) positivity was observed in 28.9% of the
cases. There were 32 cases with negative CRM,
accounting for 71.1%. Achieving a negative surgical
margin in this dissection is also an important factor.
Several studies have shown that local recurrence or 
distant metastasis is associated with CRM (+). In our
patient group, the CRM (+) rate was 28.9%. We found
that the T3 stage accounted for a high proportion at
71.1% in the study group (table 2). The relationship
between CRM results and T stage in the study sample is
as follows: Stage T2 had no CRM (+) cases, all were CRM
(­). Stage T3 had 40.6% CRM (+) cases, while 59.4%
were CRM (­). There was a statistically significant 
difference in CRM (+) results between the T2 and T3
stages (p=0.009).

Wound infection is a common complication, and
when an infection causes delays in wound healing, it is
classified as grade II or higher. In our study group, grade
I infections accounted for 6.7%, while grade II infections

accounted for 8.9%. There was one case of bleeding
after perineal excision, comprising 2.2% of the cases
(table 3).

The overall survival rates at 1 year, 2 years, and 3
years were 100%, 95.2%, and 85.7% respectively. At the
end of the study period, the rates of local recurrence,
distant metastasis, and mortality were 6.6%, 6.6%, and
4.4% respectively.

DISCUSSIONS DISCUSSIONS 

Laparoscopic Extra­levator abdomino­perineal 
excision in the prone position offers numerous advan­
tages for both the surgeon and the assistant, as
observed in our study. The surgical procedure is more
convenient, and the assistant does not encumber or

Figure 1 - Extra-levator abdomino-perineal excision, (a) Pull the rectum reverse with the tumour, (b) perineal incision after anorectal resection, 
(c) The specimen has a cylindrical shape, (d) The postoperation specimen harvest and histopathology. 

(Source: Can Tho University of Medicine and Pharmacy Hospital)

a b c d

Table 1 - Postoperative stages

Stage N %

Stage I 9 20

Stage II 15 33.3

Stage III 21 46.7

Stage IV 0 0

Total 45 100
Figure 2 - Anterior part, the area above the extraperitoneal leva-

tor muscle without surrounded mesentery.
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spread over the patient's legs, as may occur in the
supine position (19,20). Applying the prone position for
perineal resection: it provides good visualization, a
wide surgical field, and does not obstruct the assistant
surgeon, allowing for more extensive dissection around
the tumor. There were no cases of increased pressure
on the lower body (facial swelling, eye issues, or 
compression of the knees, chest, etc.). Hemodynamic
changes with position changes were also negligible.

One of the challenging stages of dissection is the
downward (backward) change of the anterior half of
the rectum. However, in the prone position, direct
vision with the light of standard operating lights 

eliminates the need for posterior lighting, as required in
the supine position (21). Dissecting the rectum away
from the prostate gland in men and the posterior 
vaginal wall in women can be difficult and requires
meticulous and time­consuming surgery to avoid 
damaging surrounding structures or causing intra­
operative perforation (IOP). The Extra­levator perineal
excision in the prone position provides direct visibility,
simplifying dissection and preserving more tissue
around the tumour, thereby reducing the rate of CRM
(+) (15,20). Performing this phase in the supine position
places this area above, making it difficult to observe,
and sometimes the surgeon may have to turn their
head to dissect properly, possibly leading to perforation
or damage to the prostate, posterior vaginal wall, or
urethra. However, the prone position provides a larger
surgical field, aiding in better bleeding control and 
significantly reducing blood loss during surgery (22). 

The prone position, however, has the disadvantage
of increasing pressure in the lower half of the body and
may lead to complications such as facial edema (21,22).
In our study, we observed no cases of facial or eye
edema. Hyperpressure often emerges in spine surgery
groups due to extended operating times, potentially
causing the aforementioned complications. In our
study, the average operative duration for perineal 
excision was 72 minutes (28­115). The average time for

CRM

CRM (+) CRM (-) OR (95%) p-value
n (%) n (%)

Recurrence rate

Normal 9 (69.2) 30 (93.8)

Perineum 3 (23.1) 0 (0.00)

Lung 0 (0.00) 1 (3.1)

Lung and Liver 1 (7.7) 1 (3.1)

Total 13 (100) 32 (71.1)

Rate of overall Recurrence

Normal 9(69.2) 30 (93.6) 6.67 (1.04-42.55) 0.049

Recurrence 4 (30.8) 2(6.3)

Total 13 (28.9) 32 (71.1)

Stage T

T2 0 (0) 13 (100) N/A 0.009*

T3 13 (40.6) 19 (59.4)

Total 13 (28.9) 32 (71.1)

Locations

Anterior 3 (27.3) 8 (72.7) - -

Posterior 3 (23.1) 10 (76.9) 0.8 (0.13-5.09) 0,813

Annular 4 (40) 6 (60) 1.78 (0.28-11.12) 0,386

Lateral L.R 3 (27.3) 8 (72.7) 1 (0.15-6.53) 0,813

Total 13 (28.9) 32 (71.1)

*Fisher’s Exact Test; 

Table 2 - Corelations between CRM
with Recurrence, Stage T 

and Tumour positions.

Complications postoperative N %

Edema of the face, eyes 0 0

Infection of perineal wound 7 15.6

Bleeding perineal wound 1 2.2

Dehiscence 0 0.0

Perineal hernia 0 0.0

Normal 37 82.2

Follow-up 22 months

Perineal sinus 2 4.4

Intestinal obstruction 0 0.0

Normal 38 84.6

Table 3 - Postoperative complications 
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changing positions was 13 minutes (5­30) due to the
use of new technology, and the training team was still
in the process of becoming proficient and synchronized
in position changing, leading to preparation time 
fluctuations of 20­30 minutes. However, later on, the
time to change positions reduced significantly.
According to the author, operations lasting less than 6
hours seldom result in complications (22).

These results indicate that the eLAPE procedure for
cylindrical tumors may result in a lower risk of intra­
operative perforation compared to the classical Miles
operation, and can potentially improve oncological 
outcomes, as well as reduce intraoperative blood loss
and perforation. The study has provided compelling 
evidence that eLAPE should be considered for low­lying
tumors.

Intraoperative perforation 

Intraoperative perforation is another factor 
associated with recurrence related to bowel or tumour
perforation during the operation. Our IOP result was
0%, despite the majority of tumours being stage T3.
This demonstrates the advantage of performing Extra­
levator abdomino­perineal excision. However, our
study’s sample size was relatively small, and the 
statistical analysis may not be as accurate as in the 
studies mentioned above (23,24).

Relationship between CRM and tumour
location, location and recurrence 

We divided the rectal locations into anterior 
(10h­2h) and posterior (3h­9h). The anterior location
includes tumours on the anterior wall, either on 
the right or left halves, or annular tumours directly 
contacting the prostate glands in males or the posterior
vaginal wall in females. The posterior location is 
surrounded by the mesentery, resulting in a higher 
negative rate for CRM (8). Around 88.9% of tumours
were over 3 cm in vertical size (measured from the
lower border to the upper edge of the tumour).
Simultaneously, tumours with a height greater than 
3 cm indicate that the tumour is located beyond the
upper border of the levator ani muscle, and when 
evaluating CRM, the combination of tumour location
and size indicates a high risk of a positive rate. Following
the study of Norbert Garcia­Henriquez, it is suggested
that the position may influence overall oncologic out­
comes (19). According to Suk Hawn Lee et al., anterior
tumours tend to be more advanced and, in male
patients at least, have a higher risk of recurrence and

death compared to tumours in other locations.
However, upon analyzing the statistics, we found that
the correlation between CRM and tumour location 
indicated that CRM (+) rates were 23.1% of cases in the
posterior position, 27.3% in the anterior position, 40%
in the annular form, and 27.3% in the remaining right
and left half positions. The risk of CRM (+) in posterior,
anterior, and annular positions was 2.22, 1.25, and 1.25
times higher compared to the posterior position.
However, statistically, these differences were not 
significant, similar to the results of other authors.

Our study results reveal that in the "anterior" 
position group, there were 27.3% cases with CRM (+),
while in the "posterior" position group there were
23.1%. In the "annular" position group, our study
recorded 40% of cases with CRM (+), while in the "right
half, left half" positions group, there were 27.3% cases
with CRM (+). However, there was no significant 
difference in surgical outcomes of the groups when
compared with the "anterior position" group (p>0.05).

Analysis of recurrence related to CRM status

When analyzing the location of recurrence related
to CRM (+) and CRM (­) status, the CRM (­) group had
32 cases, accounting for 71.1%: 1 case of lung metastasis
accounted for 3.1%, and 1 case of liver and lung metas­
tasis accounted for 3.1%; there were no local cases. In
the CRM (+) group, there were 13 cases, accounting for
28.9%: recurrence in the perineum area was 3 cases,
accounting for 23.1%, and liver and lung metastasis was
1 case, accounting for 7.7%.

The results showed that the CRM (+) group had a
higher recurrence in the perineum than the CRM (­)
group. When conducting statistical analysis to evaluate
the correlation between overall recurrence status and
circumferential margin status, we observed that in the
CRM (+) group, there was a recurrence rate of 30.8%,
whereas in the CRM (­) group, the recurrence rate was
6.3%. The statistical analysis indicates that the CRM (+)
group has a higher risk of overall recurrence compared
to the CRM (­) group, with an Odds Ratio (OR) of 
6.67, and this difference was statistically significant
(p=0.049).

Results of surgery

Performing Laparoscopic Extra­levator Abdomino­
perineal Excision (eLAPE) within the abdominal cavity is
generally straightforward due to the tumour’s location
outside the peritoneum, leading to minimal complica­
tions during surgery. However, the perineal excision
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necessitates the extensive removal of a significant
amount of tissue, resulting in a considerable defect in
the perineal area and numerous complications 
associated with this wound. The study by Galal 
El­Gazzaz, M.D., et al., reported an overall wound 
complication rate of 16.2% (25).

Regarding postoperative follow­up over 22 months,
there were two cases of perineal fluid sinuses that
emerged more than one year post­surgery, diagnosed
through ultrasound and CT scan imaging of the pelvis.

Limitations of the study

Despite the valuable insights and advantages 
garnered from this study on Laparoscopic Extra­Levator
Abdomino­Perineal Excision, several limitations must
be acknowledged. One limitation is the relatively small
sample size, which may limit the generalizability of 
the findings. Larger sample sizes are necessary to
strengthen the statistical power and draw more 
robust conclusions (1,12). Additionally, the study was
conducted solely at a single medical center, which may
introduce biases and limit the diversity of patient 
populations and clinical practices considered.
Moreover, the 22­month follow­up period of our study
might not provide a complete picture of long­term
oncologic outcomes. Longer follow­up durations are
needed to accurately assess recurrence rates and 
survival. One of the limitations of the diagnostic process
in this study was the non­routine use of MRI for all
cases, due to the relatively high cost compared to the
financial means of Vietnamese patients. However, we
believe that preoperative pelvic MRI should be per­
formed to assess the extent of tumor invasion and stage
rectal cancer, as well as to evaluate the circumferential
resection margin (CRM) prior to surgery, in order 
to plan for neoadjuvant chemoradiotherapy when 
necessary.

Implications

The study's findings underscore the benefits of
Laparoscopic Extra­levator Abdomino­perineal Excision
(eLAPE) for improved rectal cancer resection. Surgeons
should consider adopting eLAPE to enhance outcomes
and minimize complications. Clear circumferential
resection margins are crucial, correlating with tumour
stage and affecting recurrence rates. This emphasizes
the need for meticulous resection. The study guides
patient selection, particularly for sphincter preservation
cases, potentially leading to better functional out­
comes. Additionally, insights into prone positioning

impact postoperative complications, aiding in safer 
surgeries and standardized protocols.

Further study

To enhance the generalizability of our findings,
multi­center studies with larger and more diverse 
samples are needed. Extending the follow­up duration
to explore longer­term outcomes over five years would
provide comprehensive insights. Comparative studies
between eLAPE and other techniques are valuable for
assessing benefits. Advanced statistical methods could
offer deeper insights by controlling for confounders.
Integrating patient­reported outcomes and quality of
life assessments would provide a holistic view. Such
research would refine surgical approaches, optimize
patient care, and contribute to improved outcomes in
the treatment of low rectal cancer.

CONCLUSIONS CONCLUSIONS 

Laparoscopic Extra­levator Abdomino­perineal
Excision (eLAPE) performed in the prone position offers
several advantages, including enhanced anatomical 
visibility. This procedure is favorable for dissection to
obtain more tissue around the tumour. The correlation
between CRM (+) and the T stage is evident, and while
perineal wound infection complications exist, they are
manageable at a moderate level. The presence of CRM
(+) correlates with the T stage, while the complication
rate of perineal wound infection is relatively moderate.
Recurrence rates after a 22­month period remain
notable. For advanced low rectal cancer patients, 
especially those requiring sphincter preservation and
categorized as stage T3 or T4, this procedure emerges
as a favorable choice.
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