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Radical cystectomy (RC) is the gold standard treatment option for muscle invasive bladder can-
cer (MIBC). However, up to 25% of patients who undergo RC show metastatic lymph node de-
posits during the procedure. In such cases, the 5-year survival rate is reported to be 25%-30%.
Pelvic lymph node dissection (PLND) can also provide useful prognostic information, includ-
ing data regarding the disease burden, lymph node density, and extracapsular extension of
metastatic lymph nodes. Accordingly, the National Comprehensive Cancer Network guidelines
recommend that PLND that includes the common iliac lymph node should be performed at the
time of RC to allow reliable staging of MIBC. In addition to its diagnostic role, many studies have
reported the potential therapeutic role of PLND. Data from clinical trials indicate a substantial
oncological advantage in PLND cohorts compared to non-PLND cohorts, regardless of patho-
logical nodal status, as a result of removal of metastatic and micrometastatic tumor cells nested
in lymph nodes. As such, despite the diagnostic and therapeutic role of PLND in MIBC, the opti-
mal PLND template remains controversial. Currently, extended PLND (E-PLND) is recommended
for diagnostic purposes, however, E-PLND did not show therapeutic effectiveness in some
recent preliminary randomized controlled trials. In this review, we will discuss the appropriate
range of PLND for RC in terms of its diagnostic and therapeutic importance, and propose an ap-
propriate range of PLNDs based on the evidence and randomized trials so far.
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HIY 4 52 PLND ¥4, 924 Ho|9 F 4 (tumor
burden), & #o] 49| Fu, F=F Ho] d=(H
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2 AAT 4 Ak 20049 Herr 542 28 A5 W
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Table 1. Pelvic lymph node dissection boundaries of each study

Study

Type of

PLND

Boundaries

Whitmore and Marshal™

Leissner et al.”

SWOG 8710"

Cleveland clinic®

Bern university®

USC university*

LEA trial"®

SWOG S1011 trial®

Prox.: midportion of the common iliac arteries

Distal: inguinal ligament

Lateral: lateral margin of external iliac arteries

*Including the nodes in the obturator region and the fossa of Marceille

SE-PLND Prox.: inferior mesenteric artery

E-PLND

S-PLND

L-PLND
L-PLND
S-PLND
L-PLND

S-PLND

Distal: pelvic floor

Medial: bladder wall

Lateral: genitofemoral nerve

Post.: pelvis and rectum nerve

Prox.: distal aorta

Distal: circumflex iliac vein

Medial: bladder wall

Lateral: genitofemoral nerve

Post.: pelvis and rectum nerve

Prox.: common iliac artery

Distal: inguinal ligament

Medial: bladder wall

Lateral: genitofemoral nerve

Obturator nerve

*Included only nodes sampled medial to the external iliac vein and obturator nodes
*Included the distal common iliac, external iliac, obturator, and hypogastric nodes
Prox.: bifurcation of the iliac vessels

Distal: circumflex iliac vein

Medial: obturator nerve

Lateral: genitofemoral nerve

Prox.: crossing of the ureters with the common iliac arteries
Distal: inguinal ligament

Medial: bladder wall

Lateral: genitofemoral nerve

SE-PLND Prox.: inferior mesenteric artery

E-PLND

L-PLND

E-PLND

Distal: circumflex iliac vein and Cloquet’s node

Lateral: genitofemoral nerve and the pelvic side wall

Post.: obturator fossa with full exposure of the intrapelvic course of the obturator nerve (Marcille’s triangle) and the
internal iliac vessels

*Also included removal of lymphatic tissue along the common iliac vessels, the distal vena cava/aorta to the IMA
take off and complete dissection of the presacral space from the bifurcation of the aorta into the sacral fossa

Prox.: inferior mesenteric artery

Distal: pelvic floor

Medial: bladder wall

Lateral: genitofemoral nerve

Post.: pelvis and rectum nerve

Prox.: bifurcation of internal and external iliac artery

Distal: pelvic floor

Medial: bladder wall

Lateral: genitofemoral nerve

Post.: obturator nerve

*Excluded the deep obturator nodes

Prox.: aorta bifurcation up to inferior mesenteric artery

Distal: pelvic floor

Medial: bladder wall

Lateral: genitofemoral nerve

Post.: pelvis and rectum nerve

www.kjuo.or.kr
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Table 1. Pelvic lymph node dissection boundaries of each study (continued)

Type of

Study PLND

Boundaries

S-PLND  Prox.: bifurcation of internal and external iliac artery

Distal: pelvic floor

Medial: bladder wall
Lateral: genitofemoral nerve
Post.: obturator nerve

Bern university* E-PLND

Prox.: up to level between mid and upper third of common iliac vessels

Distal: circumflex iliac vein and Cloquet’s node

Medial: tissue medial to internal iliac vessels

Lateral: genitofemoral nerve and the pelvic side wall
Post.: obturator fossa with full exposure of the intrapelvic course of the obturator nerve (Marcille’s triangle) and the

internal iliac vessels

Prox.: proximal, Post.: posterior, PLND: pelvic lymph node dissection, SE-PLND: superextended PLND, E-PLND: extended PLND, S-PLND: standard

PLND, L-PLND: limited PLND, SWOG: Southwest Oncology Group.

Spermatic vessels
Common iliac a
Common iliac v.

Lateral margin:

genitofemoral nerve External iliac a.

External iliac v

roximal mfl
externaid]
/ sacral nodes Lateral margin: ‘/ /
‘ \
\
N 7
Medial margin:~

genitofemoral nerve /
/Posterior margin:
bladder wall

pelvis and rectum nerve

Distal margin
pelvic floor

Distal margin:
pelvic floor

Medial margin:
bladder wall

Spermatic vessels
Common iliac a
) Common iliac v.
) N
Ureter

Spermatic vessels
Common iliac a
Common iliac v.

External iliac a.

Lateral margin:

genitofemoral nerve External iliac v

‘ %osleriar margin

obturator nerve

Distal margin:

pelvic floor

Atenor margin:

obturator nerve bladder wall

Fig. 1. (A) Boundaries of extended pelvic lymph node dissection for LEA and SWAG S-1011 trials, (B-1) boundaries of limited
pelvic lymph node dissection for LEA trials, and (B-2) boundaries of standard pelvic lymph node dissection SWAG S-1011 trials.
LEA: Eingeschrénkte vs Ausgedehnte Lymphadencktomie, SWOG: Southwest Oncology Group.

TH0] A= ¥ Ao IFE FA griar 28
Bil-=g

2018W71A] o} wet 45040 w2 E-PLND
7} gt ] 24 2 A2 FAo o] S-PLNDETH
o 42 Aoz Bt I3 o] A+ ZAike= v 72
2 AF HoJgE 7|uto 2 3t wgf BHo 2 7|E9)
A7) AE as|oF StEE, E-PLND] A& &IE
I3k E-PLNDOIA O]5& T2 & Sle BAE B3
3] 317] Yol AFH F249] QA A7t Zasit

X3 WFHAE Al E-PLND9} L-PLND*9] A&
23S Fristr] A A, o), 729, 34 AlE
German LEA trial®9] 237} g0 2 Bt =
2 AA 7FsT T1G3 T T2-T4aM0 SASS tiAto
2 3F #2 E-PLND (boundaries: Fig 1A, Table 1)<,

2 2 L-PLND (boundaries: Fig. 1B-1, Table 1)&
AlgEtokth 12 B8 g SRR, 24 BR
Hapoll= CSS, 0S 2 F¥3o] ==k 20064 2¥

16

B 20104 8€7HA] & 40199 A7t 7219 siA =
9ItHE-PLND: 1989, L-PLND: 203%). 4t 84 4=
E-PLND7} L-PLND] B|8f} 58 FAIBE7]7k0] 15%
ol 7Add Aolek= M5kl AR =AY AAE H=
A A4-9 4 E-PLNDZ9A 3171, L-PLND9]
A 197199t} E-PLND: L-PLNDXET} £9Fstd Al
A -LE B2 ZAH5-yr RFS: 65% vs. 59%;
hazard ratio [HR]=0.84; 95% confidence interval,
0.58-1.22; p=0.36), EFEO|HZE717H5-yr CSS: 76%
vs. 65%; HR, 0.70; p=0.10), AAYZ717H5-yr OS:
59% vs. 50%; HR, 0.78; p=0.12).

P39 B, 23 $& ¥ 90% o] Clavien 3
53 o049 xR FA E-PLNDZOA © &3
HEa o] 99 v FEE(B0Y € 90Y AMTE,
Clavien 358 old9 F8 dEJ)olA= &+ 19 2
o] Ho|z] okokrh EH Y F Hol9] Hj&-2 L-PLND
T(28% vs. 22%)°14 © =A Yek, E-PLNDolA
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A= AR Q= Az Zol7t 9lo] A+ A3t
£ AA el IH=E FE4517] oot ol g A A
SHAlo| = EB-F35}3 LEA triald WgdolA E-PLND df
L-PLNDE Y| 54 AF 729 34 A+424 &
AR A5 AL o Bk Jet A A9 9 i) 8
A} = A1 9] 84S AMYE

A A3y F2A AFH A= SWOG group©| FE
sto] 223 H A& Al S-PLND®} E-PLND9| X =&
23S vwshy] A3 AFH, dr|E, 729 3 A+
Ql SWOG S1011** triale] 9lth. T2-4a AHES tAFS
2 & A Yt ag g2 IAAE Zgtg &7
o] W wHASE SAISH] flste] Ad 31¥zt 5074, H
| 307 o4 ZAH WFAA &S Aet &A= At
sttt 2213 WgEAE Al & 2 E-PLND, t}2 &
2 S-PLNDE A|3¥s}to] H|w 5} (boundaries: Fig.
1A, B-2, Table 1), & < 529l v Al¥¥s3ith. 13+
EH HeE FAYAZ(disease-free survival rate), 2
F 31 ¥4 OS ¥ o3& (morbidity)°] Tt A7+
o4 814} 427} E-PLND7} S-PLNDO] H]3]| 53 F-A1A4y
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Z71710] 10% °1d 7HAE Holzke= 7Hgstol 85%9] &
Yo g SAA FoAdE A5 AAste A=A
2011 ¥ 89+ H 20229 8¥7HA] ¥ 65879 27 F
Zh9] Wi = AL, AR 2710 20179 40l SR+ =
o] TZHJL A 58 #HH o2 HF dAE 7t
i 9l

0] 9] LEA trial®} SWOG S1011 trial®] o] (Table
2)0& 2w EE A A7 oA LEA trial T1 33
Qo] EFHE(T1-4a) §HH SWOG S1011 trial A =]
AtHT2-4a). B4 LEA trial2 & A FAsstay s ot
< A2 ZFEA 42 ¥HH SWOG S1011 trial
56%9 = A FAseta S e gdA50] ZILES]
t}. o] SWOG S1011 trial A3} 34 Al & A U3t
St whe oA = Hxd Ho|rt ¥E 7HsAdol A
the e Edforsttt. AR AdH(E-PLND)9 <9
2 HA(proximal boundaries)”} LEA trial inferior
mesenteric artery (IMA)°]a SWOG S1011 trial
Aorta bifurcation up to IMAZ &}o]7} Q111, tjZ0]
LEA trial2 L-PLND (proximally by the bifurcation
of internal and external iliac artery, distally by the
pelvic floor, laterally by the genitofemoral nerve,
and dorsally by the obturator nerve/excluded the

Table 2. Comparison of LEA and SWAG S-1011 trials

LEA SWOG S1011
Start date Feb. 2006 Aug. 2011
Completion date Aug. 2015 Aug. 2022 (estimated)
Eligibility T1-4a T2-4a
Neoadjuvant Not allowed Allowed (56%)

chemotherapy
Planned randomization 400 564
Randomization timing Before surgery Intraoperative
Randomized (n) 433 620
Intent to treat 362 Estimate 576
LND control arm Limited Standard
E-PLND IMA Aorta bifurcation
up to IMA

Primary endpoint Recurrence-free Recurrence-free
survival at 5 yr survival
15% (from 50% to 65%) 10% improvement (from
55% to 65%) at 3 yr
Power 90% 85%

Hazard ratio 0.80 0.72

Effect size

LEA: Eingeschriankte vs Ausgedehnte Lymphadenektomie, SWOG:
Southwest Oncology Group, LND: lymph node dissection, E-PLND:
extended pelvic lymph node dissection, IMA: inferior mesenteric artery.
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deep obturator nodes)E A8 T3k SWOG S1011
trial S-PLND (proximally by the bifurcation of
internal and external iliac artery, distally by the
pelvic floor, laterally by the genitofemoral nerve,
and dorsally by the obturator nerve)S A|3 23ttt

Wl B4, A% oI5 2 34 2424 24 5o Fast
W, 215 WAL A F5 PLNDE Q@ 9 37 2
3

Al3stofof o S Hlold g HA&L AHH
873 glo] 22 a3t AEhS 5uHE 4= Ak
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T %o IS vty B EIrh Iy ofR7t
A= E-PLND9] A 23 J&g Ftilshes 2AE &5
St PLND9| H& #elo tisix e =3to] ot FF
E-PLND9] X574 9% 9 & d FU¢}stay § PLND
9 g2 A AP FA AFH A SWOG S1011
trial 235 7]k Hlof & A o]},
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