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Abstract

Background: Laparoscopic D3 lymphadenectomy is widely used in rectal cancer treatment. This study aimed to
investigate the efficacy and safety of the laparoscopic D3 lymphadenectomy combined with pelvic autonomic

nerve preservation in treating rectal cancer.

Methods: We enrolled 211 patients with rectal cancer who admitted to our hospital from 2012 to 2016.
Randomly, 131 cases underwent laparoscopic D3 lymphadenectomy (laparoscope group) and 80 cases
underwent open surgery (open group). The patients’ clinical data and statistical results were retroactively

comparatively analyzed.

Results: All the operations were completed successfully in 211 patients. No significant differences were
found between the two groups in the number of removed lymph nodes and postoperative complications. The
carminative time and time to get out of bed were shorter in the laparoscope group than that in the open group.
The hospital stay was also shorter in the laparoscope group than in the open group, while the surgical duration
was shorter in the open group. No significant differences were observed between the two groups in recurrence
rates, mortality rates, or postoperative urinary and sexual dysfunction.

Conclusion: The laparoscopic D3 lymphadenectomy combined with pelvic autonomic nerve preservation is
feasible and safe for rectal cancer treatment. The advantages include being minimally invasive and a quicker
postoperative recovery, which improves the patient’s quality of life.
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INTRODUCTION

Rectal cancer is a very common gastrointestinal cancer
with a high malignancy rate and unknown etiology'!.
Even worse, rectal cancer is aleading cause of cancer-re-
lated deaths worldwide and may occur in younger peo-
plel?. Due to the extraordinary location of rectal cancer,
it is impossible to remove the tumor thoroughly, which
can bring many challenges for treatment and can lead to
a high recurrence rate Bl. With the many advances made
inthe managementofrectal cancer, higher requirements
have been proposed for surgical treatment, including
minimally invasive procedures and a higher quality of
life after the operation. Thus, thisemphasizes the impor-
tance of the D3 lymphadenectomy procedures™. Lymph
node metastasis is the primary spreading pathway of
rectal cancer; hence, alymph node dissection is an effec-
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tive way to increase the survival rate. A D3 lymph node
dissection can be performed with good technical effi-
ciency, a quick functional recovery, and mild disability
for patients with distal rectal cancer®.

With the enhanced development of laparoscopic ap-
proaches, minimally invasive surgeries using these
techniques have become more common in the general
surgery for gastrointestinal tumors. The laparoscopic
approach, while still a debatable topic for rectal cancer,
is currently accepted as an alternative to open surgery
for colon cancer!®. Furthermore, it has long been shown
to have short-term benefits and be oncologically safell.
Ithasbeen challenging applying laparoscopicapproach-
es to perform a D3 lymphadenectomy, which requires
advanced laparoscopic skills as well as comprehensive
anatomical knowledge and sufficient experience with
minimally invasive operations®. This surgery is exten-
sive in scope and involves several important organs, and
a deep insight into the superior mesenteric vein anat-
omy is necessary to achieve a complete removal®.The
primary task of surgical intervention for rectal cancer
is to realize an oncologic cure as well as maintain sexual
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Table 1 Clinic data of patients in the two groups

Genders Types of surgery TNM staging
Groups Cases Ages (mean+SD)

Male Female  Dixon Miles I stage II stage I1I stage
Laparoscope group 131 33-65 (53.05£9.25) 78 53 91 40 16 87 28
Open group 80 26-65 (53.56+£8.32) 45 35 59 21 12 50 18
t/x2 0.5 0.22 0.44 0.44
P value >0.05 >0.05 >0.05 >0.05

and urinary functions, for which pelvicautonomicnerve
preservation isindispensable in minimizing nerve dam-
age and improving quality oflifel*”. However, the rectum
is located concavely along the curved sacrum and both
the ischial tuberosity and iliac wing limit the pelvic cav-
ity boundary, which increases the difficulty of pelvic au-
tonomic nerve preservation!. For colorectal surgeons,
a lack of anatomical knowledge and poor visualization
of the pelvic autonomic nerves are the main causes for
intraoperative nerve injury, which is the primary reason
for sexual and urinary dysfunction. Fortunately, com-
bined use ofthe laparoscopic D3 lymphadenectomy may
be a benefit for surgeons in completing the pelvic auto-
nomic nerve preservation. Thus, with a retrospective
study, and aiming to draw lessons from the previous ex-
perience, we investigated the efficacy and safety of lap-
aroscopic D3 lymphadenectomy combined with pelvic
autonomic nerve preservation in treating rectal cancer.

METHODS

Clinical data

A total of 211 patients with rectal cancer admitted to
our hospital from 2012 to 2016 and were enrolled in
this study. The patients were randomly divided into a
laparoscope group (n = 131), who underwent laparo-
scopic D3 lymphadenectomy, and an open group (n =
80), who underwent open surgery. The inclusion cri-
teria were patients with no previous history of sexual
or urinary dysfunction and no history of chemotherapy
or radiotherapy. Patients with distant metastasis and
those who could not tolerate surgery were excluded. All
patients agreed and signed the documented informed
consent form for this study before treatment. This re-
search was approved by the local ethics committee and
was performed in accordance with the Declaration of
Helsinki. Basic data, such as age, gender, and surgery
type, as well as tumor, node, and metastasis (TNM) stag-
ing are displayed in Table 1.

Surgical procedure

After an abdominal exploration, the posterior perito-
neum was incised using an ultrasound knife and the
nearby lymph and fat tissue were removed, and then
the inferior mesenteric vessels at the root was excised.

The sigmoid mesocolon was separated, with the genital
blood vessels and ureter carefully protected. Arectal low
anterior resection (Dixon) was performed™?.. Briefly, the
mesorectum was dissociated according to the principle
of a total mesorectal excision, avoiding damage in the
inferior hypogastric plexus. The collateral ligament is
where the gonad and bladder nerves derived from the
pelvic autonomic nerve, and the gonad and bladder
nerves were cared for when dissociated the collateral
ligament. The levator ani muscle was exposed and the
intestinal canal was excised using a linear cut stapler;
the cut of the proximal colon was treated with a purse
string suture. The anastomat was put through the anus,
and the anastomosis between the rectum and colon was
completed with a laparoscopy. The procedures for rec-
tal separation in Miles surgery were the same as those
described above, and the sample was taken out through
the incision in the perineum. The middle incision at the
left side was used in the open group, sharing the same
surgical procedures and dissection ranges with the lap-
aroscopic group.

Observational index

The surgery duration, the postoperative time to get out
of bed, the amount of removed lymph node, the postop-
erative carminative time, postoperative complications,
and postoperative urinary and sexual functions were
observed and compared between the two groups. The
sexual function of males was distinguished into three
grades: 0 grade: with erection of the penis, sexual in-
tercourse, and ejaculation; I grade: with erection of the
penis, sexual intercourse, but without ejaculation; and
II grade: impotence. Urinary function was also divided
into three grades: 0 grade: self-maturate after pulling out
the catheter, and with < 50 ml of residual urine volume;
I grade: with 50~100 ml of residual urine volume after
pulling out the catheter; and II grade: with 50~100 ml
of residual urine volume after pulling out the catheter,
or the catheter was absolutely necessary. All cases were
followed up for 1~52 months to monitor any tumor re-
currence.

Statistical analysis

All the statistical data were analyzed with SPSS 21.0
software. The enumeration data were analyzed with 2
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Table 2 Patients’ conditions during the surgery in the two
groups

Groups Duration of Amount of removed
operation lymph nodes

Laparoscope group  3.33+0.72 14.94+3.41

Open group 2.83+0.62 15.35+3.13

t/x2 5.14 0.88

P value <0.01 >0.05

tests, and the measurement data were evaluated with
student’s t-test. A P value of < 0.05 was considered sig-
nificant.

RESULTS
Patients’ conditions during the surgery

All the operations were completed successfully in 211
patients, and without any operative death. While there
was no significant difference between the two groups
in the number of removed 1ymph nodes, the surgical
duration was shorter in the open group (Table 2).

Patients’ postoperative situations

The carminative time and the time to get out of bed were
shorterin the laparoscope group than in the open group.
Also, the hospital stay was shorter in the laparoscope
group than in the open group. However, no significant
difference was found between the two groups in the in-
cidence of postoperative complications (Table 3).

Follow-up and therapeutic evaluation

All cases were followed up for 1~52 months to monitor
the tumor recurrence. No significant differences were
observed between the two groups in recurrence rate,
mortality rate, and postoperative urinary and sexual
dysfunction (Table 4).

DISCUSSION

OA curative resection with alymphadenectomyis widely
believed to be the standard therapeutic method for re-
sectable colorectal cancer, but the best method of lymph
node dissection has not been normalized yet*3l. Several
retrospective studies have demonstrated thata D3 lym-
phadenectomy contributes to reducing both the local
recurrence and distant metastasis and ameliorates the
survival of patients with rectal cancer®. Furthermore,

Table 3 Clinic data of patients in the two groups

the laparoscopic approach results in a surgery that is,
to alarge extent, minimally invasive™¥. With the amplifi-
cation effect of the laparoscope, the D3 lymphadenecto-
my achieves a thorough dissection of the involved lymph
nodes and prevents distant metastasis and recurrence
of the tumor. The preservation of the pelvic autonomic
nerves protects the patients from urinary and sexual
dysfunction after the surgery, thus, enabling them to
conduct a normal life and ensure their quality of life.
We showed that laparoscopic D3 lymphadenectomy
combined with pelvic autonomic nerve preservation is
feasible and safe for rectal cancer treatment. An analy-
sis of the clinical data suggested that patients treated
with the laparoscope got out of the bed earlier, which
is a benefic in the recovery of intestinal function and
prevention of lung complications. Moreover, the laparo-
scope procedure shortened the hospital stay of patients,
thus exhibiting its merit in being minimally invasive. No
significant differences were observed between the two
groups in postoperative urinary and sexual dysfunction,
which indicates that the pelvic autonomic nerve preser-
vation combined with the laparoscope effectively pro-
tected the urinary and sexual functions and improved
the quality oflife of the patients. The results of follow-up
examinations showed no significant difference between
the two groups in recurrence rate, implying no clear dif-
ference between the laparoscope and open surgery in
curing rectal cancer.

With therapid developmentoflaparoscopicapproaches,
the laparoscopic D3 lymphadenectomy combined with
pelvic autonomic nerve preservation exhibited unique
advantages in many aspects, and some matters should
be paid more attention!*®. Firstly, the amplification ef-
fect of the laparoscope makes it easier to distinguish the
smaller lymph nodes and increase the efficiency and
thoroughness of lymph node dissection¢l. Secondly, the
dissection and cutting of the inferior mesenteric vessels
interdicts the pathway of tumor hematogenous metasta-
sis. Moreover, this was handled without contact with the
tumor, minimizing the press to the tumor, which agrees
with the principle of a tumor-free technique!*”\. Thirdly,
the amplification effect of the laparoscope guarantees
the accuracy of the operative approach and anatomical
level, and the trend and smaller branch of the pelvic
autonomic nerve can be clearly identified, avoiding the
damage of the pelvic autonomic nerve during the oper-

Postoperative Time of get

Types of postoperative complications

G S fbed Postoperative Hospital
roups EETITELilE 0;“0 e complications Incision  Pulmonary Anastomotic Anastomotic giay (d)
e S SRy infection _infection _fistula bleeding
Laparoscope group  3.48+0.82 (d) 1-4 (d) 16 (12.2%) 9 (56.3%) 2(12.5%) 1(6.3%) 4 (25%) 16.62+4.55
Open group 2.83%0.62 (d) 3-5 (d) 11(13.8%) 6 (54.5%) 2(18.2%) 2(182%) 1(9.1% 18.31+6.07
t/x2 4.86 8.49 0.1 1.87 2.31
P value <0.01 <0.01 >0.05 >0.05 <0.05
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Table 4 Clinic data of patients in the two groups

Urinary dysfunction

Sexual dysfunction

Groups Recurojence Mortzi)l/ity 0 degrade [degrade Il degrade
rate (%) rate (%) 0 degrade 1degrade Il degrade Males %) %) %)
Laparoscope group 15 (11.45) 6 (4.58) 108 23 0 78 63 (80.7) 13(16.7) 2(2.6)
Open group 9(11.25)  3(3.75) 67 13 0 45 36 (80.0) 7 (15.6) 2(4.4)
t/x2 0.01 0.08 0.06 0.32
P value >0.05 >0.05 >0.05 >0.05
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