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Comparisons between Standard and Extended Pelvic
Lymph Node Dissections During Radical
Cystectomy in Patients with Bladder Cancer:
Emphasis on Staging Ability and Perioperative
Complications
Sang Eun Lee, Hakmin Lee, Hyun Hwan Sung, Seong Il Seo, Seong Soo Jeon,
Hyun Moo Lee, Han-Yong Choi, Byong Chang Jeong
Department of Urology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: We compared the staging ability and early complications of standard and extended pelvic lymph
node dissection (sPLND and ePLND, respectively) in patients with localized bladder cancer during radical
cystectomy.
Materials and Methods: We prospectively collected and analyzed the data of 261 patients who underwent
radical cystectomy for localized bladder cancer. The resected lymph nodes were categorized according to anatomic
locations and were carefully inspected by an experienced pathologist. The perioperative complications were
classified using the Clavien-Dindo classification system.
Results: The 2 groups showed no significant differences in preoperative characteristics except for preoperative
clinical stage (p=0.015). There were no significant differences in pathologic outcomes including pathologic stage,
positive surgical margin, and lymphovascular invasion (all p＞0.05), but the sPLND group showed a significantly
higher cellular grade (p＜0.001). The ePLND group showed a higher number of removed lymph nodes than the
sPLND group (p=0.015) and a higher rate of positive lymph node invasion (35.8% vs. 28.9%). There were no
significant differences in complication rates according to the extent of lymph dissection and urinary diversion type,
respectively (p=0.063 and p=0.486).
Conclusions: The ePLND showed more accurate nodal staging ability with comparable complication rates when
compared to sPLND in patients who underwent radical cystectomy for localized bladder cancer. A further, larger
prospective study is needed to confirm the result of the present study. (Korean J Urol Oncol 2016;14:124-129)
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INTRODUCTION
More than 70,000 patients are newly diagnosed with ur-
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othelial cancer of the bladder and more than 14,000 patients
die of the condition per year in the United States.1 About 40%
of the patients were found to have muscle invasive bladder cancer (MIBC), with a 25%, lymph node metastasis rate.2 To date,
radical cystectomy with pelvic lymph node dissection (PLND)

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

2016 Ⓒ Copyright The Korean Urological Oncology Society and The Korean Prostate Society. All Rights Reserved.

124

Sang Eun Lee, et al：Comparision between Standard and Extended Pelvic Lymph Node Dissections During Radical Cystectomy

has been the standard treatment in patients with MIBC if there
3
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logic assessment.

is no evidence of distant metastasis. Lymph node dissections

The specimens from PLND were categorized into 5 groups

during radical cystectomy have been regarded as important for

according to the resected anatomic region: (1) external iliac, (2)

both disease staging and therapeutic benefits.

obturator (including the internal iliac region), (3) common iliac,

The main discussion regarding PLND in the context of radi4

(4) presacral, and (5) para-aortic. The sPLND included the ex-

cal cystectomy is the optimal extent of PLND. Evidence shows

ternal iliac and obturator regions. ePLND was defined as

that higher number of collected lymph nodes is associated with

sPLND plus the following extra regions: common iliac, pre-

superior survival outcomes.5,6 However, there is no consensus

sacral, and para-aortic areas. Each specimen was analyzed sepa-

regarding the optimal extent of PLND in patients with clinically

rately according to the anatomic origin of the resection.

7

organ-confined MIBC. Several previous studies had evaluated

Information on early postoperative complications (≤30 days)

this conundrum, but they were mostly retrospectively designed,

was also acquired from the review of medical records and cate-

with only a small number of patients, and were mostly evidence

gorized according to the Clavien-Dindo classification.15 The pa-

level 3 or 4 studies.8-11 Neither the European Association of

tients’ clinical and pathologic characteristics were compared us-

Urology nor the American Urological Association provides

ing independent t-test and chi-square test between PLND

clear guidelines regarding the optimal anatomic extent of PLND

groups. Statistical analysis was performed using the IBM SPSS

in dealing with these localized MIBC patients.12 More im-

Statistics ver. 19.0 (IBM Co., Armonk, NY, USA). A p-value

portantly, the postoperative complications after standard and ex-

＜0.05 was regarded as statistically significant, and all p-values

tended PLND (sPLND and ePLND, respectively) were poorly

were two-sided.

investigated to date.
We compared the staging accuracy between ePLND and

RESULTS

sPLND in patients with localized MIBC treated during radical
cystectomy with PLND in our institution. We also evaluated

The preoperative clinical and pathologic characteristics of all

early (≤30 days) postoperative complications according to

patients are described in Table 1. When we compared the peri-

PLND extent after surgery.

operative characteristics according to the PLND method, there
were no significant differences between the groups, but the pa-

MATERIALS AND METHODS

tients who underwent sPLND showed significantly worse clinical stage before surgery (p=0.015). The pathologic outcomes

After the approval of Samsung Medical Center Institutional

including pathologic stages, lymphovascular invasion, surgical

Review Board (approval number: 2016-002), we prospectively

margin status and operation time were not significantly differ-

collected information on 293 patients who underwent PLND for

ent between the 2 groups, but the sPLND group showed a sig-

nonmetastatic bladder cancer from January 1991 to December

nificantly higher grade than the ePLND group (p=0.001). The

2014 in single tertiary center located in South Korea. After fur-

number of collected lymph nodes were significantly higher in

ther exclusion of 27 patients (other malignancy, n=12; con-

the ePLND group than in the sPLND group (p=0.015).

current nephron-ureterectomy, n=6; previous pelvic radiation

Comparison of detection rates of positive lymph nodes ac-

therapy, n=11; incomplete information, n=3), we finally ana-

cording to the PLND method showed that the ePLND group

lyzed 261 subjects. Clinical and pathologic information were

had a higher percentage of patients with lymph node invasion

acquired from the review of medical records. The extent of

than the sPLND group (35.8% vs. 28.9%, respectively) (Table

PLND was decided by each corresponding surgeon according

2). However, the percentages of positive lymph nodes per total

to preoperative clinical and pathologic information. Pathologic

number of removed lymph nodes were the same between the

staging was based on the American Joint Committee of Cancer

2 groups (both 8.2%). Subsequently, we evaluated the rate of

TNM classification, and histological grade was assessed accord-

lymph node invasion according to the region of the lymph no-

ing to the World Health Organization International Society of

des in patients who underwent ePLND (Fig. 1). A low but non-

13,14

Lymphovascular in-

negligible percentage of patients had lymph node invasions in

vasion or surgical margin status were also evaluated by patho-

the ePLND regions (common iliac, presacral, and para-aortic)

Urological Pathology classification.
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Table 1. Perioperative characteristics of all patients and subgroups according to extent of lymph node dissection
Characteristic

Entire patients (n=261)

Age (y)
Male sex, yes
2
Body mass index (kg/m )
Diabetes mellitus
Hypertension
ASA physical status
I
II
≥III
History of previous pelvic surgery
History of intravesical therapy
Clinical stage
≤T1
T2
T3
T4
Pathologic stage
No residual tumor
pT1
pT2
pT3
pT4
Pathologic grade
No residual tumor
Grade 1
Grade 2
Grade 3 or CIS
Lymphovascular invasion
Positive surgical margin
No. of resected LN
Operation time (min)

SPLND (n=166)

EPLND (n=95)

66
230
23.0
50
104

(59–72)
(88.1)
(20.6–25.1)
(19.2)
(39.8)

66
142
23.4
31
70

(59–73)
(85.5)
(21.0–25.3)
(18.7)
(42.2)

64
88
22.4
19
34

(58–71)
(92.6)
(20.3–24.3)
(20.0)
(35.8)

56
183
22
22
36

(21.5)
(70.1)
(8.4)
(8.4)
(13.8)

32
120
14
13
22

(19.3)
(72.3)
(8.4)
(7.8)
(13.3)

24
63
8
9
14

(25.3)
(66.3)
(8.4)
(9.5)
(14.7)

33
94
112
22

(12.6)
(36.0)
(42.9)
(8.4)

21
50
83
12

(12.7)
(30.1)
(50.0)
(7.2)

12
44
29
10

(12.6)
(46.3)
(30.5)
(10.5)

10
48
74
96
33

(3.8)
(18.4)
(28.4)
(36.8)
(12.6)

3
26
49
64
24

(1.8)
(15.7)
(29.5)
(38.6)
(14.5)

7
22
25
32
9

(7.4)
(23.2)
(26.3)
(33.7)
(9.5)

p-value
0.180
0.089
0.980
0.793
0.311
0.518

0.900
0.738
0.015

0.074

0.001
10
0
35
216
99
10
17
465.0

(3.8)
(0)
(13.4)
(82.8)
(37.9)
(3.8)
(12.0–23.0)
(397.0–544.5)

3
0
21
142
66
4
15.0
453.5

(1.8)
(0)
(12.7)
(85.5)
(39.8)
(2.4)
(10.0–20.3)
(394.8–28.3)

7
0
14
74
33
6
22.0
488.0

(7.4)
(0)
(14.7)
(77.9)
(34.7)
(6.3)
(17.0–28.0)
(398.0–65.0)

0.421
0.114
0.015
0.743

Values are presented as number (%) or median (interquartile range).
SPLND: standard pelvic lymph node dissection, EPLND: extended pelvic lymph node dissection, ASA: American Society of
Anesthesiologists, CIS: carcinoma in situ, LN: lymph node.

Table 2. Differences in detection rate of positive lymph node according to extent of lymph node dissection
Lymph node dissection

Patients with positive lymph nodes
(per total number of patients in each subgroup)

Positive lymph nodes
(per total number of removed lymph nodes)

SPLND
EPLND

48 (28.9)
34 (35.8)

207 (8.2)
181 (8.2)

Values are presented as number (%).
SPLND: standard pelvic lymph node dissection, EPLND: extended pelvic lymph node dissection.

(mean, 15.8%). The rates of patients with positive lymph nodes

(7.8% vs. 5.9%).

were higher in the sPLND regions (obturator and external iliac)

There were no significant differences in early complication

than the ePLND regions (15.8% vs. 4.0%). Those trends were

rates between the 2 groups (p=0.063) (Table 3) when we cate-

also persistent when we calculated the rate of number of pos-

gorized the complication according to the Clavien-Dindo

itive lymph nodes per total number of resected lymph nodes

classification. The number of high-grade complications
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Fig. 1. (A) Ratio of patients with
lymph node invasions and (B) ratio
of positive to total number of
removed lymph nodes according to
the region of lymph node dissection
in patients treated with radical
cystectomy and extended pelvic
lymph node dissection.

Table 3. Rate of complications of each subgroup according to
method of lymph node dissection by Clavien-Dindo classification
Clavien-Dindo classification
I
II
III
IV and V
p-value

SPLND

EPLND

18
61
25
5

20
23
7
1

(16.5)
(56.0)
(22.9)
(4.6)

(39.2)
(45.1)
(13.7)
(2.0)

0.063

Values are presented as number (%).
SPLND: standard pelvic lymph node dissection, EPLND: extended
pelvic lymph node dissection.

(Clavien-Dindo classification grade III or higher) was lower in
the ePLND group, but the group had a higher number of
low-grade complications (Clavien-Dindo classification grade II
or lower). Detailed information on overall complications is
summarized in Table 4. The most prevalent complications in
the sPLND group were perioperative transfusion, wound dehiscence, and ileus. In the ePLND group, the most prevalent
complications were urinary tract infection, wound dehiscence,
ileus, and anastomosis site leakage. Furthermore, there were no

Table 4. Perioperative complications in patients who underwent
radical cystectomy with pelvic lymph nodes dissection
Variable

Entire patients SPLND

Wound dehiscence
Urinary tract infection
Ileus
Anastomosis site leakage
Cardiac problem
Bleeding
Transfusion
Thromboembolism
Infected lymphocele
Fistula
Miscellaneous
Scrotal edema
Duodenal ulcer perforation
Vaginal vault prolapse
Peritonitis
Clostridium difficile colitis
Ureteral stent fracture
Rectal injury

32
31
28
16
2
2
48
4
4
3
1
2
1
1
2
1
1

(17.9)
(17.3)
(15.6)
(8.9)
(1.1)
(1.1)
(26.8)
(2.2)
(2.2)
(1.7)
(0.6)
(1.1)
(0.6)
(0.6)
(1.1)
(0.6)
(0.6)

20
16
20
8
2
1
41
4
3
2
1
1
1
1
2
1

EPLND

(16.1) 12 (21.8)
(12.9) 15 (27.3)
(16.1) 8 (14.5)
(6.5)
8 (14.5)
(1.6)
(0.8)
1 (1.8)
(33.1) 7 (12.7)
(3.2)
(2.4)
1 (1.8)
(1.6)
1 (1.8)
(0.8)
(0.8)
1 (1.8)
(0.8)
(0.8)
(1.6)
(0.8)
1 (1.8)
-

Values are presented as number (%).
SPLND: standard pelvic lymph node dissection, EPLND: extended
pelvic lymph node dissection.

significant differences in rate of postoperative complication according to the type of urinary diversion in our cohort (p=0.486)
(Table 5).

DISCUSSION
In the present study, we compared the diagnostic accuracy
of ePLND and sPLND in patients with bladder cancer who underwent radical cystectomy with PLND as well as the postoperative complications. The rates of patients who had positive
lymph nodes were higher in the ePLND group, but the group
showed more favorable clinical and pathologic stages than the

Table 5. Rate of complications of each subgroup according to
method of urinary diversion by Clavien-Dindo classification
Clavien-Dindo
classification
I
II
III
IV and V
p-value

Orthopedic
cystoplasty

Ileal diversion
30
58
24
4

(25.9)
(50.0)
(20.7)
(3.4)

Values are presented as number (%).

5
19
6
2
0.486

(15.6)
(59.4)
(18.8)
(6.3)
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sPLND group. We believe that these findings imply the higher

vasions in the level 2 region did not have nodal metastasis in

nodal staging ability of ePLND compared with sPLND.

the level 1 region. We believe that our findings provide val-

The absence of consensus in the optimal extent of PLND is
because of the lack of randomized controlled studies on this

uable information supporting the concept of sentinel nodes of
bladder cancer from previous studies.

subject. However, there has been a continuous accumulation of

Only a few studies compared the postoperative complications

evidence, albeit of low level, showing that ePLND has a more

between ePLND and sPLND in bladder cancer patients treated

5,6

Herr

with radical cystectomy. Brössner et al.19 compared the compli-

et al.5 analyzed 268 MIBC patients treated with radical cys-

cation rates between ePLND and sPLND in their cohorts of 92

tectomy and reported a positive association between high num-

patients. The operation duration was significantly longer in the

ber of removed lymph nodes and better prognosis. Konety et

ePLND group than in the sPLND group (p＜0.01). As the

accurate staging ability and superior prognostic effect.

6

al. also analyzed a large cohort of 1,923 patients from the data-

low-grade complications were similar in both PLND groups,

base of the Surveillance, Epidemiology and End Results pro-

complications requiring interventions were more prevalent in

gram and concluded that the extent of PLND was significantly

the ePLND group, but the difference was not significant

related with better prognosis in terms of cancer-specific surviv-

(p=0.28). They concluded that ePLND did not increase the

6

al (CSS). The patients in their study who had zero to 3 re-

morbidity of radical cystectomy. Poulsen et al.20 also reported

sected lymph nodes showed significantly worse CSS than those

that no significant impact from the extent of PLND on mortal-

16

retrospectively analyzed 170

ity or lymphocele formation. Another multicenter study, by

patients who underwent radical cystectomy with extended or

Leissner et al.,17 also pointed that there were no significant ad-

nonextended PLND. They observed no significant improvement

verse side effects related with ePLND. In the present study, we

in CSS, but multivariate analysis showed a significant relation-

observed that the complication rates were quite comparable be-

ship of superior CSS with prolonged time to recurrence in

tween the ePLND and sPLND groups with no significant differ-

ePLND. Although the present study did not analyze the pa-

ences (p=0.063).

with 3 or more. Holmer et al.

tients’ postoperative survival, we observed a significantly high-

Our study has some limitations. First, although anatom-

er number of collected lymph nodes and higher rate of patients

ic-pathologic data on lymph node invasion were prospectively

with lymph node invasion in the ePLND group.

collected, medical records were retrospectively reviewed.

Another noteworthy finding from the present study is the pat17

tern of lymph node invasion. Leissner et al.

Therefore, our study may have some inherent bias from its ret-

previously de-

rospective data analyses. Second, the study included only the

fined three PLND levels: level 1, all lymph nodes below the

Korean population; therefore, care must be taken when applying

common iliac bifurcation; level 2, lymphatic system above the

our results to other racial groups. Most importantly, we could

common iliac bifurcation and below the aortic bifurcation; level

not analyze the survival outcomes based on the extent of

3, above the aortic bifurcation. Our studies showed a relatively

PLND. A further study with prospective randomized design is

higher rate of lymph node invasion in level 1 areas (mean,

needed to determine the optimal extent of PLND in patients

15.8%) than level 2 areas (mean, 5.3%), and no lymph node

treated with radical cystectomy.

invasions were noted in the para-aortic area (level 3). Similar
findings were also previously suggested by the study of

CONCLUSIONS

Abol-Enein et al.18 They performed a prospective single-center
study with 200 patients who underwent radical cystectomy with

The ePLND showed more accurate nodal staging ability than

ePLND. They found that extrapelvic node invasion was always

sPLND in patients who underwent radical cystectomy for lo-

associated with obturator and/or internal iliac lymph node

calized bladder cancer. Moreover, there were no significant dif-

invasion. They argued that the internal, external, and obturator

ferences in complication rates between the 2 groups.

lymph nodes are the primary lymphatic drainage site from the
bladder and are regarded as sentinel lymph nodes in patients
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