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Abstract

BACKGROUND

The abdominal perineal resection (APR), historically referred to as Mile’s proce-
dure, stands as a time-honored surgical intervention for rectal cancer manage-
ment. Advancements in surgical techniques and the advent of neoadjuvant
therapies have significantly improved the rate of sphincter preservation among
patients afflicted with rectal cancer, including those with ultralow rectal cancer.
Despite these improvements, APR maintains its irreplaceable role in the clinical
landscape, particularly for cases involving low rectal cancer with encroachment
on the external anal sphincter or levator ani muscles. Optimal perineal exposure
stands as a pivotal phase in APR, given that the precision of this maneuver is
directly correlated with both the safety of the surgery and the patient’s subse-
quent long-term prognosis.

AIM
To evaluate the value of Lone-Star retractor (LSR) perineal exposure method in
the treatment for laparoscopic APR of rectal cancer.

METHODS

We reviewed the records of 38 patients with rectal cancer at Anqing Municipal
Hospital from January 2020 to December 2023, including 20 patients who
underwent the APR procedure with a LSR perineal exposure method (LSR group)
and 18 patients who underwent the APR procedure with a conventional perineal
exposure method (control group). In the LSR group, following incision of the skin
and subcutaneous tissue, the LSR was placed and dynamically adjusted according
to the surgical plane to fully expose the perineal operative field.
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RESULTS

A total of 38 patients underwent laparoscopic APR, none of whom were found to have distant metastasis upon
intraoperative exploration. Perineal blood loss, the postoperative hospital stays and the wound pain scores in the
LSR group were significantly lower than those in the control group. A single surgeon completed the perineal
operation significantly more often in the LSR group than in the control group (P < 0.05). The incidence of infection
via the perineal incision in the LSR group was significantly lower than that in the control group (P < 0.05). No cases
of distant metastasis or local recurrence were found among the patients at the postoperative follow-up.

CONCLUSION

The application of the LSR technique might be helpful for performing perineal exposure during APR for rectal
cancer and could reduce the incidence of perineal complications, shorten the postoperative hospital stay, improve
postoperative pain, and allow one surgeon to perform the perineal operation.

Key Words: Rectal cancer; Lone-Star retractor; Abdominal perineal resection; Perineal exposure method; Technique

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Abdominal perineal resection (APR) is an important method for the treatment of low rectal cancer. However,
optimal perineal exposure stands as a pivotal phase in APR, given that the precision of this maneuver is directly correlated
with surgical safety and long-term prognosis. Herein, we introduced the application of the Lone-Star retractor (LSR) method
in APR. According to our study, the application of the LSR technique might be helpful for perineal exposure during APR for
rectal cancer, which could reduce the incidence of perineal complications, shorten the postoperative hospital stay, improve
postoperative pain, and achieve a one-person perineal operation.

Citation: Ma J, Tang DB, Tang YQ, Wang DT, Jiang P, Zhang YM. Lone-Star retractor perineal exposure method for laparoscopic
abdominal perineal resection of rectal cancer. World J Gastrointest Surg 2024; 16(8): 2528-2537

URL: https://www.wjgnet.com/1948-9366/full/v16/i8/2528 htm

DOI: https://dx.doi.org/10.4240/wjgs.v16.i8.2528

INTRODUCTION

Colorectal cancer ranks as the fourth leading cause of cancer-related mortality globally, claiming nearly 900 thousand
lives annually[1]. Notably, there has been a concerning rise in the incidence of rectal cancer among younger
demographics[2]. The abdominal perineal resection (APR), historically referred to as Mile’s procedure, stands as a time-
honored surgical intervention for rectal cancer management[3]. Advancements in surgical techniques and the advent of
neoadjuvant therapies have significantly improved the rate of sphincter preservation among patients afflicted with rectal
cancer, including those with ultralow rectal cancer[4-8]. Despite these improvements, APR maintains its irreplaceable role
in the clinical landscape, particularly for cases involving low rectal cancer with encroachment on the external anal
sphincter or levator ani muscles, where achieving safe margins via low anterior resection (LAR) is not feasible.

The success of APR is fundamentally contingent upon achieving excellent perineal exposure. Initially, patients are
positioned in lithotomy with complete hip abduction, a maneuver that facilitates full visualization of the operative site
and enables a two-surgeon team to effectively conduct perineal procedures. Nonetheless, this positioning can be
problematic for elderly male patients or those with hip pathologies, who may find it challenging to achieve the necessary
leg abduction. In some medical institutions, surgeons may opt to reposition the patient to a prone jackknife position
during perineal operations, an attempt to enhance exposure of the surgical field. However, this approach, while
potentially beneficial, is viewed by the authors as cumbersome and as introducing additional time and the potential for
increased perioperative risks. Finally, to expose the operative field, the assistant often needs to suspend his or her arms,
which not only can lead to significant postoperative discomfort in the arms and shoulders but also prevents tractional
continuity.

The Lone-Star retractor (LSR), manufactured by Cooper Surgical Inc. in Connecticut, United States, has earned a
reputation for its user-friendly design and dependable performance in facilitating optimal exposure of pertinent surgical
anatomy. Its versatility has been harnessed across a spectrum of medical disciplines, including pediatric surgery,
hemorrhoidectomy, transanal Total Mesorectal Excision, intersphincteric resection, Natural Orifice Specimen Extraction
Surgery, stoma reduction, and neurosurgery[9-15]. Despite its widespread application, the utilization of the LSR for APR
has not yet been documented in the literature. In this context, we present a novel application of the LSR method for
perineal exposure.
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MATERIALS AND METHODS

Patients

We conducted a comprehensive review of medical records from 38 rectal cancer patients who underwent APR at Anging
Municipal Hospital, encompassing a period from January 2020 through December 2023, among whom 20 patients had
their perineum exposed using a LSR method (LSR group); the other 18 patients with rectal cancer underwent the APR
procedure with a conventional perineal exposure method and were included as controls (control group).

Our research methodology was designed to honor the principles outlined in the 1964 Declaration of Helsinki, as well as
its subsequent revisions. Prior to the commencement of the study, it received formal approval from the Medical Ethics
Committee of Anqing Municipal Hospital, as evidenced by the reference number 2023.058. Informed consent was
obtained from all participants.

Each patient enrolled in the study underwent a battery of standard preoperative assessments to ensure accurate tumor
staging, diagnosis, and localization. This comprehensive evaluation included a colonoscopy to visually inspect the colon
and rectum, magnetic resonance imaging for detailed soft tissue assessment, and computed tomography to scan for
potential metastatic spread.

The definitive diagnosis of rectal cancer was established through a pathological examination that provided histological
confirmation. Furthermore, an intraoperative exploration was conducted to rigorously exclude the presence of distant
metastases, including those involving the liver or the peritoneum.

The inclusion criteria included a confirmed diagnosis of low rectal cancer, ascertained through a combination of
pathological assessment and imaging studies, with the stipulation that the inferior margin of the lesion must be within a
distance of less than 6 cm from the anal verge. Furthermore, candidates had to meet at least one of the following
conditions to be included in the study: (1) Advanced local tumor staging coupled with a patient’s decision to decline
neoadjuvant therapy; (2) A positive distal resection margin following LAR; and (3) The presence of a lesion that invades
or is in close proximity to the external anal sphincter or levator ani muscles.

The exclusion criteria were as follows: (1) General conditions or other comorbidities that rendered a patient intolerant
to general anesthesia and unsuitable for surgical treatment; (2) Age less than 18 years; (3) Preoperative examination and
intraoperative exploration of distant tumor metastases that was unable to achieve radical resection; (4) Simultaneous
combined organ resection or pelvic lymph dissection; (5) The need to undergo emergency surgery for obstruction or
bleeding; and (6) A previous history of major abdominal or perineal surgery.

The following clinicopathological parameters were retrieved: Patient age, sex, body mass index (BMI), maximum
tumor diameter, distance of the tumor from the anal verge, neoadjuvant therapy, preoperative hemoglobin, preoperative
prealbumin, preoperative comorbidities, tumor stage (both clinical and pathological), number of dissected lymph nodes,
operation time, intraoperative blood loss, postoperative anal exhaust time, postoperative hospitalization time, specimen
perforation, circumferential resection margin (CRM), number of operators needed to perform the perineal operations and
postoperative complications. BMI was calculated as weight/height squared and is depicted in kg/m? Preoperative
comorbidities included hypertension, diabetes, chronic obstructive pulmonary disease, heart disease, cerebrovascular
disease, and immune system diseases. The numerical rating scale score was used for the wound pain score. Tumor
staging was performed with the 8" edition of the American Joint Committee on Cancer (AJCC) TNM staging system[16].

Surgical procedure

Following the induction of general anesthesia, patients were carefully positioned in the lithotomy posture, a standard
practice that facilitates the abdominal phase of the procedure. The surgical approach was executed using the conventional
five-hole technique, as depicted in Figure 1.

Abdominal procedure
The surgeon laparoscopically detached the left Toldt’s fascia and ligated and severed the inferior mesenteric artery at its
root and the inferior mesenteric vein distally from the junction of the left colonic vein.

Subsequently, the sigmoid mesentery was dissected along the course of the marginal vascular arch, extending 10
centimeters above the tumor margin. Following this, the rectum underwent posterior dissection, meticulously following
the plane of the posterior rectal space, extending all the way to the tip of the coccyx according to the TME principle.

The peritoneal incision was executed anteriorly, forming an arcuate incision 1 cm superior to the peritoneal reflex line.
This precise incision facilitated the subsequent dissection, which was carried out to the lower boundary of the seminal
vesicle glands in males and to the inferior edge of the uterine cervix in females.

The lateral rectum was next dissected to the inferior border of the pelvic autonomic nerves bilaterally. Finally, the
rectum was dissected to the striated muscles of the levator ani, and the proximal sigmoid colon was excised with one
firing of a 60 mm linear stapler.

Continuing the surgical procedure, the lateral aspects of the rectum were carefully dissected down to the lower
boundary of the pelvic autonomic nerves on both sides. Finally, the rectum was dissected to the striated muscles of the
levator ani, and the proximal sigmoid colon was excised with one firing of a 60 mm linear stapler.

Perineal operation (LSR group)

After the sigmoid colon was excised, the surgeon moved to the perineum to perform the perineal operation, while two
other assistants completed closure of the pelvic floor peritoneum and the colostomy.
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Figure 1 Layout of the trocars. 1: A 12 mm trocar is placed two transverse finger widths from the right anterior superior iliac spine as the main operation port for
the surgeon; 2: A 5 mm trocar is placed at the right midclavicular line at the flat umbilicus as the auxiliary operation port for the surgeon; 3: A 5 mm trocar is placed at
the left midclavicular line at the flat umbilicus as the main operation port for the first assistant; 4: A 5 mm trocar is placed at the left Mai’s point as an auxiliary
operation port for the first assistant; 5: A 10 mm diameter trocar is placed 1 cm above the umbilicus as an observation port.

The anus was closed using the purse-string suture method. Then, a circular incision was made along the anus from the
tip of the coccyx at the posterior border to the perineal center point anteriorly and 2 cm from the anal verge laterally.

Following the initial incision through the skin and subcutaneous layers, the LSR system was strategically positioned to
optimize exposure of the surgical field. The incision margins were then effectively retracted using eight small hooks,
which were evenly distributed around the incision site (Figure 2A).

When dissecting the posterior tissues to the caudal anal ligament, three small anterior hooks were employed to retract
the anal canal tissue toward 12 o’clock position. Subsequently, the surgeon executed a symmetrical retraction of the
posterior fat tissue in the opposing direction to fully expose the posterior surgical field (Figure 2B and C).

Upon incising the caudal anal ligament to establish continuity with the pelvic cavity, the surgeon introduced the left
hand into the pelvic space. Employing the index and middle fingers as a reliable anatomical landmark, the surgeon
continued the incision along the levator ani muscles.

In our standard surgical approach, we systematically initiate the dissection with the left levator ani muscle before
proceeding to the right levator ani. This sequential strategy is predicated on the ergonomic advantage it offers: During the
dissection of the left levator ani, the surgeon’s left thumb can effectively push the rectal tissue towards 9 o’clock position,
thereby enhancing visibility and facilitating the execution of the surgical technique (Figure 2D and E).

Having completed the dissection of the posterior and left-sided tissues, the surgeon advanced to the incision of the
right levator ani, as depicted in Figure 2F and G. It is of particular importance to address the vascular structures located
at the 1 and 11 o’clock positions prior to the incision.

In the final phase of the procedure, the detachment of the anterior rectal wall tissue was the sole remaining task, as
illustrated in Figure 2H. The surgeon carefully positioned the residual attached tissue between the index finger and
thumb of the left hand, exerting gentle traction to orient the tissue towards the 6 o’clock position. This maneuver
facilitated the completion of the anterior dissection with precision. Upon the extraction of the specimen, as shown in
Figure 3, we flushed and placed the drainage tube. Subsequently, the perineal incision was closed.

Perineal operation (control group)
After the sigmoid colon was excised, the surgeon and an assistant moved to the perineum to perform the perineal
operation, while two other assistants completed closure of the pelvic floor peritoneum and the colostomy.

In the control group, the operation needed to be performed by two people; otherwise, the perineal skin and
subcutaneous tissue incisions were the same as those in the LSR group, and the surgical dissection was performed from
the posterior wall to the lateral wall and finally to the anterior wall. First, the posterior wall was aligned with the tip of
the tailbone, and the adipose tissue was incised to reach the tip of the tailbone, which was freed from the abdominal
cavity. Second, the lateral wall was dissected with an electric scalpel to incise the tissues of the ischiorectal fossa, and then
the tissues were dissected upward along the inner side of the gluteus maximus muscle. Finally, the anterior wall was
dissected to incise the superficial transversus and deep transversus of the perineum muscle; the incision was then
advanced to reach the urethral bulb followed by the lower edge of the prostate gland, completing the circumferential
dissection of the pelvic diaphragm. During the above operations, the assistant used their fingers, vascular forceps and an
army-navy retractor to cooperate with the surgeon’s maneuvers for exposing the perineum, completing the perineal
excision, and finally, flushing and placing the drainage tube.
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Figure 2 Application of the Lone-Star retractor method for perineal exposure. A: After incision of the skin and subcutaneous tissue, a Lone-Star
retractor is placed; B and C: Three small anterior hooks are used to pull the anal canal tissue toward 12:00; D and E: The left levator ani is dissected; F and G: The
right levator ani is dissected; H: The anterior rectal wall tissue is detached.

Statistical analysis

Data analysis was performed utilizing SPSS software, version 26.0. Continuous variables exhibiting normal distribution
were reported as the mean + SD, whereas data that deviated from normality were presented as the median with
interquartile ranges (IQR). For the statistical comparison of continuous variables between the two groups, we employed
the independent samples t-test for parametric data and the rank-sum test (Mann-Whitney U test) for nonparametric data,
based on their distribution characteristics. Categorical data were displayed as frequency counts and percentages, with
group comparisons made using the chi-square test or Fisher’s exact test, where appropriate. The threshold for statistical
significance was set at P < 0.05.

The purpose of this study was to evaluate whether the LSR exposure method could allow a single person to perform
the perineal operation. The sample size was determined based on the results of a pilot study. For a power of 80% and a
type I error of 0.05, our calculations indicated that at least 11 subjects were required for each group to detect a significant
difference in the completion rate for a single-person perineal operation.

RESULTS

Patient characteristics

A comparative analysis of the demographic and clinicopathological characteristics of the study participants, categorized
into two groups, is detailed in Table 1. An initial assessment of the baseline data revealed no statistically significant
disparities between the groups in terms of age, gender, tumor stage, or other clinical parameters (P > 0.05 for all
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Table 1 Clinicopathological characteristics

LSR group Control group
Value of statistics P value

n=20 n=18
Age (year) 67.00 £9.11 66.89 +9.46 t=0.037 0.971
Sex, n (%) F 1.000
Male 14 (70.0) 13 (72.2)
Female 6 (30.0) 5 (27.8)
Body mass index (kg/m?) 23.19 £3.81 2245 +3.62 t=0.619 0.540
Distance of the tumor from the anal verge (cm) 3.00 (2.00, 4.00) 3.75 (3.00, 4.00) z=1.634 0.102
Tumor size (cm) 4.25 (3.58, 4.25) 4.00 (3.00, 6.00) z=0.266 0.791
Neoadjuvant therapy, n (%) 2 0.606
Yes 3 (15.0) 1(5.6)
No 17 (85.0) 17 (94.4)
Clinical stage, 1 (%) ¥ =1826 0.401
I 5(25.0) 8 (44.4)
I 9 (45.0) 5 (27.8)
I 6 (30.0) 5(27.8)
v 0(0.0) 0(0.0)
Preoperative comorbidities, 1 (%) - 0.516
Yes 12 (60.0) 8 (44.4)
No 8 (40.0) 10 (55.6)
Preoperative hemoglobin 114.05+17.18 120.89 +16.26 t=1.257 0.217
Preoperative prealbumin 256.40 + 67.50 22718 +59.39 t=1.410 0.167

F: Fisher’s exact test; LSR: Lone-Star retractor.

Figure 3 Display of the perineum after removal of the specimen.

comparisons). A total of 38 patients underwent laparoscopic APR (20 patients in the LSR group, 18 patients in the control

group), none of whom had ascites, peritoneal metastasis or liver metastasis according to the intraoperative exploration
(Video).

Surgical results

A comprehensive comparison of the surgical outcomes between the LSR and control groups is presented in Table 2. The
LSR group demonstrated significantly reduced perineal blood loss, shorter postoperative hospital stays, and lower
wound pain scores, indicating an enhanced recovery profile compared to the control group (P < 0.05). Furthermore, the
LSR group achieved a higher rate of single-operator perineal surgery completion, underscoring the efficiency of the LSR
method (P < 0.05). No significant intergroup differences were observed regarding operation time, perineal operation
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Table 2 Surgical outcomes

LSR group Control group
Value of statistics P value

n=20 n=18
First postoperative bowel movement (days) 3.00 (2.00, 4.00) 3.00 (2.00, 4.00) z=0.121 0.904
Total blood loss 75.00 (50.00, 100.00) 100.00 (87.50, 200.00) z=1.647 0.100
Perineal blood loss 30.00 (20.00, 50.00) 50.00 (35.00, 132.50) z=2.051 0.040
Postoperative hospital length of stay (days) 9.00 (7.00, 11.75) 13.00 (10.00, 17.00) z=2.953 0.003
Operation time (minutes) 250.00 + 68.71 261.94 +34.73 t=0.664 0.511
Perineal operation time (minutes)
Number of harvested lymph nodes 14.05+5.28 12.06 +4.76 +=1.218 0.231
Wound pain score 4.00 (3.00, 5.00) 6.00 (4.75, 6.00) z=2914 0.004
Specimen perforation F 0.474
Yes 0(0.0) 1(5.6)
No 20 (100.0) 17 (94.4)
Number of people needed for the perineal operation F 0.000
One 18 (90.0) 0(0.0)
Two 2 (10.0) 18 (100.0)
Pathological stage, 1 (%) ¥=2712 0.258
I 5(25.0) 9 (50.0)
I 8 (40.0) 4(222)
11 7 (35.0) 5(27.8)
v 0(0.0) 0(0.0)
CRM F 0.474
Positive 0(0.0) 1(5.6)
Negative 20 (100.0) 17 (94.4)

The bold means statistical significance. CRM: Circumferential resection margin; F: Fisher’s exact test; LSR: Lone-Star retractor.

duration, total blood loss, lymph node yield, timing of the first postoperative bowel movement, specimen perforation
rate, pathological staging, or the incidence of positive CRMs (all P > 0.05).

Postoperative complications and follow-up outcomes
The comparison of postoperative complications between the observation and control groups is summarized in Table 3.
The incidence of infection via the perineal incision in the LSR group was significantly lower than that in the control group
(P <0.05). There were no significant differences between the two groups in terms of the overall incidence of postoperative
complications, perineal wound dehiscence, pelvic infection, intestinal obstruction, stoma mucocutaneous separation or
pneumonia (all P > 0.05).

All patients were subjected to a series of blood tests and imaging studies at intervals of three to six months. The most
recent follow-up data, collected as of January 2024, indicate that there have been no detected cases of either metastasis or
tumor recurrence among the patient’s cohort postoperatively.

DISCUSSION

The advent of self-retaining retractors in surgical practice dates back to 1964, marking a significant advancement in the
field with their initial application aimed at enhancing exposure of the abdominal cavity. These retractors have since been
valued for their sustained performance, economic viability, and their capacity to provide optimal visualization of the
surgical field[17]. The LSR, with its technological refinements, has expanded its utility across a spectrum of surgical
interventions. In our clinical experience, the LSR method has emerged as a key technique for achieving perineal exposure
in APR procedures.
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Table 3 Comparison of postoperative complications

LSR group Control group

Value of statistics P value
n=20 n=18
Overall postoperative complications’, 1 (%) 2 (10.0) 7 (38.9) F 0.058
Perineal wound infection 0 (0.0) 5(27.8) 0.017
Perineal wound dehiscence 0 (0.0) 2 (11.1) 0.218
Pelvic infection 0(0.0) 1(5.6) 0.474
Intestinal obstruction 0 (0.0 1(5.6) 0.474
Stoma mucocutaneous separation 1(5.0) 0 (0.0) 1.000
Pneumonia 1(5.0) 0 (0.0 1.000

ITwo patients in the control group had perineal wound infection and dehiscence.
The bold means statistical significance. F: Fisher’s exact test; LSR: Lone-Star retractor.

The LSR method offers distinct advantages for perineal exposure during rectal cancer resection, which are delineated
as follows: (1) The retractor’s adjustability is a key feature, enabling surgeons to achieve comprehensive visualization of
the operative field throughout the perineal phase of the surgery. This adaptability is particularly advantageous for
complex pelvic surgeries, including those involving male patients, as it aids in the precise intraoperative localization of
critical structures. This precision significantly mitigates the risk of surgical complications and the occurrence of anterior
wall perforations. In our study, there was significantly less intraoperative perineal bleeding in the LSR group than in the
control group, and no perforated specimens were obtained in the LSR group, demonstrating the superiority of the LSR
method; (2) The LSR exposure method offers a significant logistical advantage in the surgical workflow: It enables two
assistants to undertake the colostomy procedure following the completion of the abdominal phase. Concurrently, the
surgeon can seamlessly transition to the perineal operation without necessitating the presence of additional surgical
personnel. The LSR exposure method not only enhances the operational efficiency but also streamlines the surgical team’s
requirements, thereby optimizing both time management and resource allocation within the operating theater; and (3)
The LSR exposure method has demonstrated its utility in enabling perineal surgery to be conducted by a single operator.
In our study, the LSR group exhibited a notable trend: 18 procedures were adeptly completed by a single surgeon, with
only two instances requiring the assistance of a second operator due to intraoperative bleeding. Our analysis indicates
that the intraoperative ligation of the lateral anal artery is a critical step, serving as a pivotal strategy to mitigate active
hemorrhage.

There are several advantages of single-person perineal operations. Firstly, because of the confined operating space, the
necessity for assistants to maintain arm suspension over prolonged periods can lead to significant postoperative
discomfort in the arms and shoulders. By eliminating the need for a second assistant, single-operator procedures alleviate
this issue. Secondly, in cases where patients are unable to achieve full leg abduction, the limited perineal surgical area
accommodates only a single operator, thereby optimizing the utilization of the LSR. Lastly, the LSR exposure method
eliminates the need for intraoperative repositioning, thereby avoiding the surgical and cardiovascular risks associated
with position changes and significantly reducing the overall operative duration.

In the LSR group, no positive CRMs or perforated specimens were obtained, and no severe postoperative complic-
ations or events necessitating reoperation occurred. The number of harvested lymph nodes in the LSR group was similar
to that in the control group, which showed that the LSR exposure method significantly reduced the incidence of surgical
complications without compromising the quality of the procedure.

Because of the low incidence of postoperative perineal complications in the LSR group, the patients in this group had
shorter postoperative hospital stays. The following reasons may explain the significantly lower incidence of perineal
complications in the LSR group: (1) Good intraoperative exposure led to a clear field of vision, less intraoperative perineal
bleeding, and less postoperative wound exudation, all of which reduced the chances of infection; and (2) In the control
group, the need for two persons to perform the perineal operation limited the available operative space, which may have
increased the risk of intraoperative contamination.

There were no visible abdominal incisions during laparoscopic APR, and postoperative pain mainly originated from
the perineal incision. In our study, patients in the LSR group had lower postoperative pain scores. With the LSR exposure
method, we considered the surgery easier to perform, with no need to repeatedly adjust the retractor or use a violent
technique. As a result, patients had less intraoperative tissue damage and experienced less postoperative wound pain.

When employing the LSR exposure method in perineal surgery, several critical considerations must be observed to
ensure procedural safety and efficacy. Firstly, the surgeon must exercise caution to prevent accidental injury due to the
sharp head ends of the small hooks, particularly during the process of their placement and removal. Secondly, to
minimize the exceedingly rare risk of tumor implantation from incision, care should be taken to avoid contact between
the hook ends and the tumor tissue[18]. Lastly, to safeguard against potential intraoperative vascular injuries, surgeons
should be vigilant in avoiding direct traction on blood vessels. In cases where additional protection is warranted, the
application of a gauze overlay can provide a barrier against inadvertent side injuries.
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The present study has several limitations. Long-term follow-up assessments are needed, and overall survival and
disease-free survival rates need to be evaluated. Furthermore, we had hoped to control for confounders with multi-
variable logistic regression, but the total sample size of our study was insufficient. In our study, therefore, we limited the
influence of confounders by analyzing the baseline clinical data between the two groups and setting appropriate exclu-
sion criteria. Finally, in light of the inherent limitations associated with the retrospective design of our study, we acknow-
ledge the need for further investigation to substantiate our findings. To address this, we are committed to conducting a
prospective, randomized controlled trial.

CONCLUSION

In a word, the application of the LSR technique might be helpful for performing perineal exposure during APR for rectal
cancer and could reduce the incidence of perineal complications, shorten the postoperative hospital stay, improve
postoperative pain, and allow one surgeon to perform the perineal operation.
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