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ABSTRACT
Background: Lateral pelvic lymph node dissection (LPLD) in rectal cancer has been carried 
out in several major centers. However, there are still many controversial issues regarding 
this method such as feasibility, safety, and oncological outcome. Objective: The aim of this 
study was to evaluate the short-term outcomes, safety, and feasibility of LPLD. Methods: 
This was a retrospective study. A total of 117 patients with lower rectal cancer (clinical 
stage II/III) below the peritoneal reflection underwent surgery between January 2019 and 
November 2020 at 108 Military Central Hospital, Hanoi, Vietnam. Results: Total amount 
of 25 patients underwent laparoscopic total mesorectal excision (TME) plus LPLD and 
92 patients underwent laparoscopic TME without LPLD. The rate of lateral pelvic lymph 
node metastasis in the LPLD group was 16% (4/25), of which 12% (3/25) were on the left 
side and 4% (1/25) were on the right side. The rate of intraoperative complications in the 
LPLD group was significantly higher at 16.0% (4/25) compared with 3.3% (3/92) in the 
TME only group (p = 0.037). There were no statistically significant differences in the rate 
of postoperative complications between the two groups (24.0% of patients in the LPLD 
group compared with 26.1% patients in the no LPLD group, p = 0.832). Conclusion: Pelvic 
lymphadenectomy has an important role in the treatment of advanced lower rectal cancer. 
LPLD is a safe and feasible procedure. However, it is necessary to study a larger number of 
patients with a longer follow-up period to fully evaluate oncological outcomes.
Keywords: Lower rectal cancer, Laparoscopic lateral pelvic lymph node dissection, Outcome, Vietnam.

1. BACKGROUND
Colorectal cancer is the fourth most common cancer in men and the third 

most common in women worldwide, with approximately 436,000 cases and 
212,000 deaths in 2008 (1). One challenging issue in the treatment of rectal 
cancer is that the rate of local recurrence is very high, with studies suggesting 
recurrence rates from 21–46%. (2-4). There are many innovative methods 
including chemotherapy, radiotherapy, chemoradiotherapy, and surgery to 
improve the outcome of rectal cancer treatment. In 1982, total mesorectal 
excision (TME) was introduced by Heal which was a breakthrough in rectal 
cancer surgery, reducing the local recurrence rate to about 10% (5-7). 

Pre-operative adjuvant therapy also plays an important role in reducing the 
rate of local recurrence. However, according to recent studies, local recur-
rence caused by lateral pelvic lymph node metastasis is of concern, with rates 
ranging from 10.6% to 25.5% (8-11). Therefore, removal of the lateral pelvic 
lymph nodes may be a useful strategy to prevent local recurrence. Since the 
late 1970s, lateral pelvic lymph node dissection (LPLD) has widely been ap-
plied in Japan. In 1975, Koyama et al demonstrated that lateral pelvic lymph-
adenectomy could significantly reduce local recurrence (12). 

In addition, other studies have also reported similar results (12, 13). In 
Vietnam, LPLD in rectal cancer surgery is still new. Our hospital was one of 
the first to begin performing this procedure in 2019.

2. OBJECTIVE
The aim of this study is to evaluate the short-term outcomes, safety, and 

feasibility of laparoscopic LPLD in the treatment of advanced lower rectal 
cancer.
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3. MATERIAL AND METHODS
Study design and participants
This is a retrospective study. A total of 117 patients 

with lower rectal cancer (clinical stage II/III) below the 
peritoneal reflection underwent surgery between Jan-
uary 2019 and November 2020 at 108 Military Central 
Hospital, Hanoi, Vietnam. This study was approved by 
the Scientific Committee in Biomedical Research, 108 
Military Central Hospital (Ref: 4468/QĐ-BV108 dated 
25 Sep 2020).  All patients had rectal cancer diagnosed 
by endoscopy and biopsy, and underwent chest-abdom-
inal computed tomography scans (Somatom Definition 
As 64, Siemens Healthineers, Germany) and pelvic mag-
netic resonance imaging (3.0 Tesla Philips Achieva MRI 
Scanner, Netherlands) to evaluate clinical staging. The 
TNM stages in our series were evaluated according to 
the criteria outlined in the American Joint Committee 
on Cancer (AJCC) seventh edition. In our hospital, pre-
operative chemoradiotherapy (CRT) was indicated for 
patients with cT3-4 and/or N (+) rectal cancer below 
the peritoneal reflection. In total, 102 patients (87.2%) 
were treated by long-course CRT based on oral Xeloda 
(capecitabine; F. Hoffmann-La Roche Ltd, Switzerland) 
5 days/week for 5 weeks and a total radiation dose of 
50.4 Gy. Patients receiving preoperative CRT underwent 
surgery 6–8 weeks after the completion of CRT. LPLD 
was indicated in patients with lateral pelvic lymph nodes 
either ≥ 7 mm in long-axis diameter before CRT or later-
al pelvic lymph nodes ≥ 5 mm in long-axis diameter after 
CRT. LPLD was performed on the side of the suspected 
metastasis. The diameter of lymph nodes was measured 
by magnetic resonance imaging. The following data 
were collected from all patients: clinical characteristics 
(age, gender, body mass index, tumor location, tumor 
length, and clinical stage), surgical results (operative 
procedure, operative time, blood loss (calculated by the 
total amount of fluid drawn out compared with the total 

amount of fluid used in surgery), intraoperative compli-
cations, postoperative complications), and pathological 
results (pathological stage, harvested lymph node dis-
section, lateral pelvic lymph node metastases).

Surgical procedure
We performed laparoscopic LPLD after TME (Figure 

1). The LPLD was performed as follows:
a) Ureter dissection: the ureter was exposed and dis-

sected along its length. The ureter and hypogastric nerve 
form a membrane-like structure called the ureter-hypo-
gastric fascia. We dissected along this structure close to 
the bladder to reveal the lateral pelvic region to avoid 
pelvic autonomic nerve damage.

b) Dissection of the exterior edge of the external ili-
ac vessels: we opened the peritoneum along the edge of 
the external iliac vessels close to the deep inguinal ring. 
Then we dissected along the edge of the large lumber 
muscle and the internal obturator muscle to remove the 
fatty tissue outside the external iliac vessels.

c) Dissection outside of the umbilical artery: we dis-
sected along the outside edge of the umbilical artery to 
create spaces and then proceeded to the section. We 
identified the obturator nerve which passes through 
the obturator fat tissue and can easily be damaged. The 
inferior vesical artery and the bladder are covered with 
vesicohypogastric fascia. We dissected along the vesico-
hypogastric fascia to separate the fatty tissue around the 
bladder and lateral pelvic space. We exposed the levator 
ani muscles, the anatomical landmark which indicates 
the lower limit of the section era. We removed all fat 
tissue from this region.

d) Dissection around the inferior vesical artery: we 
dissected the distal internal iliac artery and inferior vesi-
cal artery to remove fat tissue from this area.

Statistical analysis
Statistical analysis was performed using SPSS 23.0 

(SPSS Inc, IBM, NY, USA). Quantitative data are pres-

Figure 1. Images showing a 62-year-old woman with lower rectal adenocarcinoma. (A) Exposure of the ureter, 
(B) dissection of the exterior edge of the external iliac vessels, (C) the obturator hole after removal of the lateral 
pelvic lymph nodes, (D) the plane of TME and LPLD.
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ent as median (range). Differences between 
groups were evaluated using Chi-squared 
tests and Fisher’s tests for categorical vari-
ables and Wilcoxon rank sum tests for con-
tinuous and ordinal variables. p < 0.05 was 
considered statistically significant.

4. RESULTS
A total of 117 patients with lower rectal 

cancer (clinical stage II/III) were included 
in the study, of which 25 underwent lapa-
roscopic TME and LPLD and 92 underwent 
laparoscopic TME only. There were signifi-
cant differences between the two groups in 
age (75.2 for the LPLD group versus 63.0 for 
the no LPLD group, p = 0.016) and tumor 
length (6.7 cm for LPLD versus 5.0 cm for 
no LPLD, p = 0.025). There were no signifi-
cant differences in gender, surgical method, 
tumor location, clinical tumor stage, clini-
cal lymph node stage, or treatment (Table 
1).

The rate of intraoperative complications 
was significantly higher (16.0%, 4/25) in the 
LPLD group compared with the no LPLD 
group (3.3%, 3/92, p = 0.037). Intraopera-
tive complications included two bladder 
injuries, one ureter injury, one obturator 
nerve injury, and one large vessel injury in 
the LPLD group, and one ureter injury and 
three large vessel injuries in the no LPLD 
group. There were no significant differences 
in the mean blood loss and the rate of con-
version to open surgery between groups, 
whereas the mean operating time was lon-
ger in the LPLD group (p < 0.001) (Table 2).

There was no statistically significant dif-
ference in the rate of postoperative com-
plications between the two groups (24.0% 
(6/25) in the LPLD group compared with 
26.1% (24/92) in the no LPLD, p = 0.832, 
Table 3). Postoperative pathological find-
ings, including pTN classification, tumor 
differentiation, and circumferential re-
section margin (CRM) status were similar 
between the two groups. The rate of lateral 
pelvic lymph node metastasis in the LPLD 
group was 16% (4/25), of which 12% ( 3/25) 
was on the left side and 4% (1/25) was on 
the right side. The mean harvested lymph node dissec-
tion was 13.5 ± 7.0 in the LPLD group, compared with 
8.1 ± 3.5 in the no LPLD group (Table 4).

5. DISCUSSION
LPLD for advanced lower rectal cancer was first de-

scribed five decades ago, but remains a topic of debate. 
Nowadays, in Japan, rectal cancer with lateral lymph 
node metastasis is considered a local progressive dis-
ease, and LPLD with pelvic autonomic nerve preserva-
tion has become the standard surgery for treatment of 

rectal cancer (14). However, in Western countries, later-
al pelvic lymph node metastasis is considered a systemic 
disease and patients often receive preoperative adjuvant 
chemoradiotherapy.

In our study, the rate of pelvic lymph node metastasis 
was 16% (4/25). In a Japanese multicenter retrospective 
study, including 1,977 patients of whom 930 underwent 
pelvic sidewall dissection without adjuvant radiother-
apy, positive lateral lymph nodes were found in 13.9% 
(129/930) of patients (15). Similarly, the rate of later-
al pelvic lymph node metastasis in other studies was 
10.6–25.5% (8-11). This suggests that pelvic lymph node 

LPLD group
(n=25)(%)

No LPLD group
(n=92) (%) p

Mean age 57.2 63.0 0.016
Sex ratio (Male/
Female) 17/8 62/30 0.954

BMI (kg/m2) (min-
max)

21.5 (17.2–
32.4)

22.1 (16.4–
35.8) 0.204

Operative procedure, 
n (%) 0.106

ISR 14 (56.0) 32 (34.8)
LAR 7 (28.0) 46 (50.0)
APR 4 (16.0) 14 (15.2)

Tumor location, n (%) 0.174
Middle third 10 (40.0) 53 (57.6)
Lower third 15 (60.0) 39 (42.4)

Tumor length (cm) 6.7 5.0 0.025
Treatment, n (%) 0.520

Preoperative 
CRT+ Surgery 23 (88.0) 79 (85.9)

Surgery alone 2 (8.0) 13 (14.1)
Clinical tumor stage, 
n (%) 0.664

cT2 1 (4.0) 7 (7.6)
cT3 15 (60.0) 59 (64.1)
cT4 9 (36.0) 26 (28.3)

Clinical node stage, 
n (%) 0.176

cN0 1 (4.0) 13 (14.1)
cN1 7 (28.0) 34 (37.0)
cN2 17 (68.0) 45 (48.9)

Table 1. Clinical characteristics. BMI body, mass index; ISR, intersphincteric 
resection; LAR, lower anterior resection; APR, abdominoperineal resection; LPLD, 
lateral pelvic lymph node dissection; CRT, chemoradiotherapy.

LPLD group
(n=25) (%)

No LPLD group
(n=92) (%) p

Intraoperative complications, n (%) 4 (16.0) 3 (3.3) 0.037
Large vessel injury, n (%) 1 (4.0) 3 (3.3)
Adjacent structure injury, n (%) 4 (16.0) 1 (1.1) 0.007
Bladder, n (%) 2 (8.0) 0 (0.0)
Ureter, n (%) 1 (4.0) 1 (1.1)
Obturator nerve, n (%) 1 (4.0) 0 (0.0)
Mean blood loss (ml) (min–max) 71.3 (30–200) 61.9 (10–200) 0.290
Mean operative time (minute) (min–
max)

181.6 
(150–270) 127.0 (60–240) <0.001

Conversion to open surgery, n (%) 1 (4.0) 2 (2.2) 0.521
Table 2. Intraoperative complications
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metastasis in rectal cancer is a significant risk 
factor for recurrence after surgery. In 1975, 
Koyama et al. (12) demonstrated that LPLD 
could significantly reduce local recurrence, 
with other studies also reporting similar re-
sults (9-11).

In our study, there was a significant differ-
ence in the rate of intraoperative complica-
tions between the LPLD group and the no 
LPLD group (p < 0.05). Intraoperative compli-
cations in the LPLD group included bladder 
injury (2/25, 8%), ureter injury (1/25, 4%), and 
obturator nerve injury (1/25, 4%). One patient 
in the LPLD group was converted to open sur-
gery due to bleeding. Our initial experience 
suggested several ways to limit these compli-
cations. 

Firstly, the ureter was exposed followed by 
dissection along the ureter. The ureter and hy-
pogastric nerve form a membrane-like struc-
ture called the ureter-hypogastric fascia. We 
dissect along this structure close to the blad-
der to reveal the lateral pelvic region to avoid 
damage to the pelvic autonomic nerves as well 
as the ureter. Secondly, we identified the obtu-
rator nerve which passes through the obtura-
tor fat tissue, then dissected along the obtura-
tor nerve and removed all fat tissue around it. 
Nonaka et al. (16) suggest that identification 
of the vesicohypogastric fascia is important 
to reduce hemorrhage. The vesicohypogastric 
fascia includes the internal iliac artery as an 
important landmark for the dissection border 
between internal and external areas. Identi-
fication of the vesicohypogastric fascia early 
in the operation may contribute to reducing 
blood loss and shortening the operating time.

In our study, we found that the rate of post-
operative complication was 24% (6/25) in the 
LPLD group and 26.1% (24/92) in the no LPLD group. 
The difference was not statistically significant (p > 0.05). 
In other studies, the rate of complication after laparo-
scopic LPLD was 7–41% (17). Ogura et al. (18) found 
that 36 patients (33.6%) in the laparoscopic PLND group 
and 54 patients (24.5%) in the TME group developed 

postoperative complications (p = 0.0839). Major 
complications, defined as those higher than grade 
3 in the Clavien - Dindo classification, occurred at 
similar frequencies in both groups (laparoscopic 
PLND, 9.4%; TME, 5.5%; p = 0.188). Similarly, Bae 
et al. (19) reported that six patients (28.6%) devel-
oped postoperative complications; three with anas-
tomotic leakages, two with ileus leakages, and one 
patient with chyle leakage. Two patients (9.5%) de-
veloped urinary incontinence. Sexual and urinary 
dysfunctions are the main complications after rectal 
surgery with LPLD. However, the technique of auto-
matic nerve preservation has minimized these func-
tional disorders after surgery.  In our study, the rate 
of urinary dysfunction was 8% (2/25) in the LPLD 

group and 6.5% (6/92) in the no LPLD group. Recently, 
a Japanese randomized controlled trial showed similar 
rates of sexual and urinary dysfunction between open 
rectal surgery with and without LPLD (male sexual dys-
function was 68% and 79% respectively, p = 0.37; urinary 
dysfunction with residual urine ≥ 50 mL was 59% and 

Complication LPLD group No LPLD 
group p

Anastomotic bleeding (n) 0 4
Anastomotic leakage (n) 1 8
Wound infection (n) 1 7
Perineal wound infection (n) 1 4
Intestinal obstruction (n) 2 5
Abscess in abdomen (n) 0 4
Urinary dysfunction (n) 2 6
Other (n)
(deep vein thrombosis, tachycar-
dia)

2 1

Total, n (%) 6 (24.0) 24 (26.1) 0.832
Table 3. Postoperative complications

LPLD group
(n=25) (%)

No LPLD group
(n=92) (%) p

Pathological tumor 
stage, n (%) 0.382

pT0 4 (16.0) 20 (21.7)
pT1 2 (8.0) 6 (6.5)
pT2 7 (28.0) 29 (31.5)
pT3 8 (32.0) 33 (35.9)
pT4 4 (16.0) 4 (4.3)

Pathological node 
stage, n (%) 0.262

pN0 15 (60.0) 70 (76.1)
pN1 8 (32.0) 16 (17.4)
pN2 2 (8.0) 6 (6.5)

Mean harvested lymph 
node dissection (min–
max) 

13.5 (5–29) 8.1 (2–19) 0.000

Lateral pelvic lymph 
node metastases, n (%)

Positive 4 (16.0) -
Negative 22 (84.0) -

Left 3 (12.0)
Right 1 (4.0)

Circumferential resec-
tion margin, n (%) 0.065

Positive 3 (12.0) 2 (2.2)
Negative 22 (88.0) 90 (97.8)

Tumor differentiation 
(n) 0.399

Well 0 3 
Moderate 18 64
Poor or 
mucinous 5 9

No tumor 
cell after 
CRT

2 16

Table 4. Pathological results. CRT, chemoradiotherapy.
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58% respectively, p > 0.05) (20, 21). Our study has some 
limitations. Firstly, we only started performing LPLD in 
2019; therefore, the number of patients was small and 
we could not evaluated long-term outcomes. Secondly, 
this study was not a randomized clinical trial. In a fol-
low-up study, we will include a larger number of patients 
as well as a longer follow-up period to evaluate long-
term outcomes.

6. CONCLUSION
The present study demonstrated that LPLD has an im-

portant role in the treatment of advanced lower rectal 
cancer. Laparoscopic LPLD is a safe and feasible proce-
dure. However, this was a retrospective study with a lim-
ited number of patients, so further evidence is needed to 
evaluate oncological outcomes.

Abbreviations: BMI: body mass index; ISR: inter-
sphincteric resection; LAR: lower anterior resection; 
APR: abdominoperineal resection; LPLD: lateral pel-
vic lymph node dissection; CRT: chemoradiotherapy; 
CRM: Circumferential resection margin.
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