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Oncological and Surgical Outcomes of Pure

Laparoscopic Radical Nephrectomy and Hand-Assisted
Laparoscopic Radical Nephrectomy for pT1 Renal Cell
Carcinoma: Comparison with Open Radical Nephrectomy

Myong Kim, Yong Hyun Park, Sang Eun Lee, Cheol Kwak, Hyeon
Hoe Kim

From the Department of Urology, Seoul National University College of Medicine,
Seoul, Korea

Purpose: We compared the surgical and oncologic outcomes of pure
laparoscopic radical nephrectomy (PLRN) and hand-assisted laparoscopic
radical nephrectomy (HLRN) with those of open radical nephrectomy
(ORN) in patients with pT1 renal cell carcinoma (RCC).

Materials and Methods: Between 1999 and 2007, a total of 269 patients
underwent PLRN (n=77), HLRN (n=87), and ORN (n=105) for pT1 RCC.
Follow-up data consisted of clinical, pathologic, and oncologic results and
were reviewed retrospectively. Kaplan-Meier survival curves were
constructed for progression and survival endpoints.

Results: Mean operative time was 184.0, 164.0, and 132.6 minutes (p<
0.001); mean estimated blood loss was 196.7, 147.8, and 232.6 ml (p<0.001);
and mean postoperative hospital stay was 5.7, 7.2, and 7.8 days (p<0.001)
for the PLRN, HLRN and ORN groups, respectively. The major compli-
cation rate after surgery was 2.6%, 2.3%, and 3.8%, respectively (p=0.807).
Median follow-up periods were 32 months in the PLRN group, 48 months
in the HLRN group, and 37 months in the ORN group. Five-year pro-
gression-free survival was 97.4%, 96.6%, and 98.1% (p=0.557), and 5-year
cancer-specific survival was 98.7%, 96.6%, and 98.1% (p=0.508), respec-
tively.

Conclusions: PLRN and HLRN are safe treatment options with comparable
oncologic results to ORN for pT1 RCC. (Korean J Urol 2009;50:457-462)

Key Words: Renal cell carcinoma, Nephrectomy, Laparoscopic surgery,
Treatment outcome

Korean Journal of Urology
Vol. 50 No. 5: 457-462, May 2009

DOI: 10.4111/kju.2009.50.5.457

21 O . dix=
a S
_T'_.!~ & . 2s

Received : January 9, 2009
Accepted : May 6, 2009

Correspondence to: Hyeon Hoe Kim
Department of Urology, Seoul
National University Hospital, 28,
Yongon-dong, Chongno-gu, Seoul
100-799, Korea
TEL: 02-2072-2425
FAX: 02-742-4665
E-mail: hhkim@snu.ac.kr

© The Korean Urological Association, 2009

Al Qe el o] 52 Qlal £ 244 A
N o= $48 AT & ANEYS) EF A2 Qo) AdEa

it
Clayman o] 1019 554 8747 AAE5E A A 2o} 5 247 AAEES 247 $4E AE A
Wi ol B FEES BY ALLRW ohieh AR Ak EAFo] AlolE ofeigel Urk oled 79
of o A o el g qlek 4 247 olel$S FHelr] Fal4 10079 Nakaca $%0] £8 o]
AHEES AR A% TAH AAEEel vl FEH W B4 ANEEE AS0Z AYelgich o] S 2
A, & ¥ Bl Hovl AN Fge] g3 3ol whEet A $E9] A WA W £7171 DA A9k

457



458 Korean Journal of Urology vol. 50, 457-462, May 2009

AANA Qe F ol A kw5 %47 AEE
71l 2o e 2AATAA ¢
SAE ol Al datel £ 427

o] &3t B AMELo] AP gon], ME ol 1|

dof, Ae & £ A¥F Y £ F EF Tel3 FS ANY

Aol BRRYLE Q¥ollA] £5 %747 A4
%%01 A 5h wlaskel Aoln} o] 59 wde]
HEE el dslon, dg A A
47k ik olel A
SR g1 0] AAEOE £4 47 A12E

ru\n

199U HE] 2007W71A] E2AAAEG O Z X F A
A4S A3 Wk % X international TNM H 7]l 4" pT1

2 o 269"3«] AAES o s gk AT

T (pure laparoscopic radical nephrectomy;
PLRN)Z 77#], ’: 5 o] &3 5717 (hand-assisted laparo-
scopic rtadical nephrectomy; HLRN)-< 87#l, 75T (open
radical nephrectomy; ORN) 105#|t}. & 52 Al 4
9o EAoll 93 A3Eg o, Al £x= PLRN:HLRN:
ORNZ] g/ﬂ% Zk2} 47:20:23#, 10:67:46%, 20:0:36%] A]3Y
WS fhaje] Zokel 91X W a9 ABE
Se weleel AuHg,

PLRNT - EE clollA] 5ot o s A gl
TET AL AAE AFEAARE slo] Aol A A
o] vz AFA7} uhif= F-$oll Veress needles ©]-8-3}
o] 12 mm portE 4] &, wi3Fol|A] FHAlo] A T AT}
RHRE 39lsh 2w ofeh ARl uheh 4wl AF Aol
e F9lell 5 mm B 12 mme] portE At =
o 3% 7F AL Y8 5 mm portE FIVe T} (Fig. 1).

HLRN+-2 Pneumo Sleeve’s adhesive base (Dexterity”) 5=
= Intromit (Applied medical®) ©]-&3}o] Nakada E°0] 7]
=3 WS HEste] FE Algsldh skake] AAE
HFEAAN R sho] 3ol A = 4l o] BlAw] FFA 2} vt

= H-9oll Veress needles ©]8-3lo] 11 mm portE 43}
a3 e 5

—

9t} o] % Pneumo Sleeve’s adhesive baseS
F AF Aol 230} B8k 5 incision templateE ©]-&-3}0]

8 em At I A o] F FEpA] Afste] A

//f

CL
AAL MCL , —

K LIS
/ L Camera
| port

= A
AAL \/

PLRN: transperitoneal
approach

HLRN: transperitoneal
approach

Fig. 1. Trocar placement for pure laparoscopic radical nephrectomy
(PLRN) and hand-assisted laparoscopic nephrectomy (HLRN).

8k 5] retractor ringS AYstPrh o] F E7H73 Aok sl
UAEFAT Zujw] off A ]l 12 mm portE AX|EH3A

, 59 AS 7 AJE 8ted 5 mm portE: FUHE
Axetdet 7€ F E449 £o] FolzkW 8 em AMNEE
E3lo] AA-E Ao 2 F 2} cHFig. 1). IntromitS AHE-
e Aol 7188 wHE7] YelA] Veress needle 4FY

e AL Akl A AN IntromitS AX| 8 o}
5 ol& B3] 715& wHEA) olsle] AA L LA
Al 33l et

A5 A 1768, o AL 93ellg o] B AL 586

Al 26-88) 3 A A2 A4 (body mass index; BMI)+= 3
24.4 kg/m® (16.1-40.6), v|= u}Z| 7} 3] (The American society
of Anesthesiologists; ASA) A8l EFATE HH 1.6
(1-4)0]AT}. PLRN, HLRN 3 ORNS A3l HHE 31z}
olo_]/q /Hu:l , ASA /l];‘(.“A]-EH _[E;.z]_,_’ BMI o]]v‘: E;q]ﬂ
o §8 Aol giglont, Al FolA HFAH el B
Aoz Foldt Zel7t YAt (p=0.007). A% AEE E3l
Zt 5 - Zhe] Apol & wlaal] Hoks w, PLRN-¢] ORN+
ofl ulal] foJslA A A% o] k3 PLRN-# HLRN,
HLRNTZ} ORNT-9] 7 g Zke]7} ¢l (Table 1).
% ¥ Welthd A4 ATE T subtyped B4 Q1
o2 B39 o, Fuhrman’s systemol| whe}l graded £
St} 10 Foke) w7, ) A7 5 z2ATE G389 vlx,
SolA EAG o $2j8 o] 2

719] Aol % H] el

s

Fuhrman’s nuclear grade
ugch A% A4S Bol 2 F 25

M



Myong Kim, et al : Oncologic and Surgical Outcomes of Laparoscopic Nephrectomy and HALS for pT1 RCC 459

Table 1. Patient characteristics

Total PLRN HLRN ORN p-value
No. of 269 77 87 105 -
patients
Gender (%) 0.583
Male 93 (34.6) 28 (364) 28 (32.2) 37 (35.2)
Female 176 (65.4) 49 (63.6) 59 (67.8) 68 (64.8)

Age (years) 58.6112.2 55.2+132 58.5%10.6 61.0£10.6 0.007
BMI (kg/m’) 24.4%33 24.4+37 24334 24540 0936

ASA score  1.63£0.68 1.64+0.62 1.48+0.54 1.75£0.83 0.180
Operative
side (%) 0.037
Right 141 (52.4) 38 (49.4) 38 (43.7) 65 (61.9)
Left 128 (47.6) 39 (50.6) 49 (56.3) 40 (38.1)

PLRN: pure laparoscopic radical nephrectomy, HLRN: hand-
assisted laparoscopic nephrectomy, ORN: open radical nephrec-
tomy, BMI: body mass index, ASA score: Score of the American
society of Anesthesiologists physical status classification system,
Age, BMI, ASA score: one way ANOVA test, gender, operative
side: chi-square test (p<0.05)

Hoks ull, PLRNTo] thg *+ Foll vlaf pT1 7] 27t
Hl&o] froletAl Fkom (p=0.004), TF A HAo| +
oJstA Geke} (p=0.007). 2 A FFell glo] A= PLRN
T tHE 7 oll Hlke] clear cell type?] RI%7} YL chro-
mophobe type2] HIE7} E9kom (p=0.013), Fuhrman’s
nuclear grade’= thE S+ <ol v|slo] F-2J3}A] Lokt (p=
0.004) (Table 2).
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Table 2. Pathologic outcomes

Total PLRN HLRN ORN P
value
Tumor size (cm) 3.6£1.7 3.2+19 4.0+15 3.6+2.0 0.007
T stage (%) 0.004
pTla 185 (68.8) 64 (83.1) 52 (59.8) 69 (65.7)
pTlb 84 (31.2) 13 (16.9) 35 (40.2) 36 (34.3)
Histologic
subtype (%) 0013
Clear cell 229 (85.1) 58 (75.3) 77 (88.5) 94 (89.5)
Chromophobe 19 (7.0) 8 (104) 4 4.6) 7 (6.7)
Papillary 12 4.5 452 4 @46 4 (3.8)
Collecting duct 2 (0.7) 226) 0(© 0 (0)
Unclassified 726 505 223 0
Fuhrman’s nuclear
oo (%) 0.004
1 1037 339 6@®9) 1 (10)
2 146 (54.3) 48 (63.2) 38 (43.7) 60 (58.3)
3 97 (36.1) 22 (28.9) 35 (40.2) 40 (38.8)
4 13 (4.8) 339 802 2 (1.9)

PLRN: pure laparoscopic radical nephrectomy, HLRN: hand-assisted
laparoscopic nephrectomy, ORN: open radical nephrectomy, Tumor
size: one way ANOVA test, histologic subtype, Fuhrman’s nuclear
grade: chi-square test (p<0.05)

Table 3. Surgical outcomes

PLRN HLRN ORN  p-value
Open conversion (%) 4 (5.2) 1 (1.1) - -
Operation time (min) 184.0 164.0 1326 <0.001
(100-310)  (90-350) (50-260)
196.7 147.8 232.6 0.008
EBL (mb (50-800) (50-800)  (50-1,500)
Hospital stay (days) 5.7 (3-16) 7.2 (4-15) 7.8 (3-26) <0.001
Complication (%) 2 (2.6) 2 (2.3) 4 (3.8 0.807

PLRN: pure laparoscopic radical nephrectomy, HLRN: hand-assisted
laparoscopic nephrectomy, ORN: open radical nephrectomy, EBL:
estimated blood loss, operation time, EBL, hospital stay, Com-
plication: one way ANOVA test (p<0.05)

gH 9] ofz]go] o] MEOoE H3kw| et HLRN 87#
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164.0% (90-350), ORNT-0] 132.6% (50-260)2. % PLRN-¢ll
A M3 Ak 7 T 38 AEFE FAFLE ot
Zpol & K.t} (p=0.008). Al 7o) 27 196.7 ml, 147.8 ml,
232.6 mlE ORN-0] th& 7 ol v|al f2jsiA] A =ko]
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Fig. 2. Kaplan-Meier curve indicating the proportions free of disease recurrences and overall survival (log rank analysis, p<0.05). PLRN:
pure laparoscopic radical nephrectomy, HLRN: hand-assisted laparoscopic nephrectomy, ORN: open radical nephrectomy.

wokom, PLRNT-Z HLRNT Zholl&
2 FY% Aol7t glodch £ ¥ A 7%
724, 789 (p<0.001)Z PLRNT°] t}
o)slAl #ekor}, ORNT# HLRNT ZhollE A1) 7] 7bol]
AR SR Fo3t Aol7t §idr) (Table 3).

< ¥ PSS PLRNT 9 45 1804 £ 5 FA o]
WwAste] & F w17 A a7 Feslela, 1@
oflA & 3 A% (delirium)o] A3} t}h. HLRN-lA = 1
gl A F& & AFoZ QFFo] ot3tE|glom, (¥
A Zap| 7} whAslgi et 28] B HEA X8 ¥ 34
Atk ORNT-9| Z-5-oll= 3#lollA] & F 7]Fo] 23}
T8 A Y BHEH X857t desigion
9 43 274 Bk 7 7o T
2.6%, 2.3%, 3.8% % EAIACE F2g Aol ATt (p=
0.807) (Table 3).

PLRN, HLRN, ORN-9] & & T FH7|7H 22 32
NE (6-76), 48704 (6-103), 3704 (6-87)°1Yt}. 47
% Al o E4oA AAZELS] ALES 47 2.6% (28),

lo

A

il

(progression free survival)< Z+7ZF 97.4%, 96.6%, 98.1% % &
AA oz f-23t ol Yt (log rank analysis p=0.557)
(Fig. 2). Al 79 AAZES; da ALE 2 1.3% (13,
34% (3#l), 1.9% elhslom, A3 A Fd AL 713
< 47 25704, 2470, 230 el Qi Al 79 5 FUEE
o] AZEE (cancer specific survival)> Z+ZF 98.7%, 96.6%,
98.1% 2 F2g Aol= §19 v} (log rank analysis p=0.508)
(Fig. 2).

d
ft
N
o
)
(o
B oo
)
d
o X
g lo
i
K
i 2
iy
ofN
i
ek
A ol
J

o K
ox
o
M
o
&
ok
=S
A
o
s
o
0,
)
B
o]
Ei‘ e
(m
X0,
=

-‘1 N
_\g 5y
ox i
N )
N R
v M
S <
o 1y
o
)
o Z
rin :ﬁ
ot
ey
> o
i r%
2 o
>
i%

X
)
el
—»
iy
A
3
o
i
oY, 2
(o
R
L
df
CRN
iy
2
z 2
£z

e )

J rlo Jo
w> lo -

oo pg Sk

rhr
o
i)
ofo
o

=2

rlr

Ho

o

o

>

gk

oL

Lo

)

o

=~

g9,

32

vl

(o )y
N

—

RLENE =1
873 AAEE 75, o F A gl vlel A

o
flo rpv o
N s
= oy <& ;g
ER A

f

oL

o

23

2

e

iy

lo

o

o

o

e

)

41

4

e

>

4 by
2
it
il
A=)
M
Jo
lo
ok fll
_‘N_-,
(o3
<
ge
H X
)
dfe

i)
N
r -~
5
X
o
rhr
o
o
ofo
of
e
N
3
ol
N
)

X

4
R
J
o
o,
2 > _
2
e
N
T
v}
N
%
lo

N o) ok
Bld !
o ra
= o
T 2 ﬂ»
of v
T 2

k3
o
Ho
)
ok
o,
)
Xy
Lo
>
o
3‘
B3
rlo
L
e

i

I 0 2 N iz 19 ool 4 N A
30,
2 oo

2
>
jg‘ f opet
o I ox
3
ok
PO
A
e
ol >
o
clr
mlo
i)
o,
&=



: Oncologic and Surgical Outcomes of Laparoscopic Nephrectomy and HALS for pT1 RCC 461

Myong Kim, et al

L IC A - - S L . N LG P BT sl O S = A e 5 o A R =
mwr/_.uT lﬂATLAEMMﬂomzATEoLW@N% Enyow_l.xr%m Hﬁv_ﬂﬁmo_”_. WA o BN R g £
NI BTl O S R i &wmxl%%mrurmmﬁ@m w X xrow of ® =
T ORT :Lo#qédioﬁeT,#EﬂmﬂA_.E N B XKTH_AIEHWLﬂoo ﬂoxATzTEoﬁog M,
o 0 O#Muﬂz*aﬂécﬂ% aﬂﬂTﬁWEﬁﬂw W.oTﬂmmelﬂuéoawL qiﬂmﬂcﬂiog% n
. l =3
F® T F g T FTIRE T o T TRFEHERN L <
,mM‘_tduuﬂnw._ﬁnx@uwﬂﬁ%ﬂ%whfo m.#oﬂeﬁazvlm%ﬂw ..#.orofﬂunv_ﬂuﬁ_.agqum 2
@rum%%xﬂ%mo@rxﬁriﬁ%i.i% 2 AR oy W Y T Wogy W T Y —
EFE TP g NPT RTINS =W E T Th T 4 2
NOE M E LT o s b S o= o LS R T 5
oA X B ogo oo o o oX T — oAk T X X X ] Ay XN B S| = g
@r%ﬂ%%mvﬂiiﬁiﬁifwmr%mﬂmMxﬁﬂwoﬁaﬂﬁo%g Gl o 25
FHlexmdsdd, af ACFyaTidgeryeg TOET NSy B o«
%NMEﬂaiﬂﬂufmﬂéd%ﬁﬁMn‘_momMot%oﬁoﬁoﬂﬂomoiﬁﬂ._ﬂa ﬂ%ﬁi%@ﬂo& = ~
G-l T R S R AT RO G e SR A R N N N I R S O -
G T oL i d LBl ad T MT R BT LG oW Faolt =% % 2 2
Moo ~T Zo#TlrlrLdlE N —_— _— s TS o z
,mﬂnmolu._ﬂl7]ﬂ.z MEEJLQTOF:L.EL._OE,._ioTATi_.Eomﬂo‘._Eliy V&oAT¢7aﬂwu‘&|£oAT v
nmﬂJ‘ﬂﬁ,lrMNEq Mﬂl,lz.lw.ﬂ 7&]&03 Vﬁo Hl__/anAroo#E .ZT ,@l,OIAT.&E?\.,'.O‘L. -
O R N B BRSNS BTN B S S iy EX o Z
BTN TE WO e m @ ~ o] T A o Toor oof o N ° N g P o) A oE oF o = ~
JI T o - 0 #EAT.E ,Iui_/ o X
Woee n TN R Mo o X o o o © R T S oy g 4 g
X = woEn {+ o0 Fo s K wp N E
o B! N T 5 o T T =X 3 4y o o= = I g £
T No ) r =4 ~ =0 =H ) Moo ® X -~ mo AN gl N T T e >
oxiz%o.llt o Jo° X BE O MON R EEUO_A HoOEN oy =
ﬂ‘_ﬁmWﬂLlATﬁo aw;THm].ZrNuu_.mkﬂorﬂoEMiﬁwﬂwm.zﬂﬂ%ﬁﬂg ﬂvﬁoﬂﬂvﬂﬂcﬂaﬂo% O
g = opm Ve ™ A BT g omo e o X o oo gk T Ry T R0 E ooy g fo ~
WA o WoE oW RN e <R B oR N e A AR RO e
ﬂo%ﬁo&m%%ﬂﬂﬁﬂmv& RN T A B WOy N RS L I L B (R L JC
— — < _~ —_— T ~ J\JlJ.qO To
TR Pa i Ce T waroXeoiSTRREE TEOL p XMW 0wk
.?ﬂm@%%wﬂmo%oﬁo %%éy%imﬂronﬂﬂuﬂu W%ﬂﬁ ﬂéourm%iwr} =
¢,_41w451r8d|7o%mwé. o Ao _.Tlmlimﬂaﬁ.h_.% of N A mﬂ@.:ﬂ =% X NN &
M S B T Ty “al g oy g ST o f P A m w7 B RE
& T N H 2o B N = ~y oy
ﬁo@w%mcuﬁmw# a:nf%ﬁﬁodﬂﬂa%ﬁu%iaoﬂz L 2 R ufﬁﬂhmﬁr%ﬂwwm#m
e 0~ Ho " TN RN RS B 8 o X X N R — N o o Bonr =
%%M%W%%m%;ﬂ%%ﬂuﬂmywwmMﬁ%%%ﬂ%ﬂﬂ%mbﬂ%ﬂ P L Py
= % = ' S Jdo - e = = R GR T g ° xR Ay = Noo— g
Mo X g o2 o T N B A TR DN S N I T I~ I p I
= a0 TN S oo — N © mo o X ok M 9 R T o o B n
T Ao R 4o P R op o oo os w0 oo ez MW WA R oA e F Lo
n%m%ﬁ%w@;ﬂmﬂ%ﬂwwﬂamw%M%W%%mww%% %%@M@éWﬁ%m
~o NI oo R T F o T o) 0 o o= T — o) ojJ < 5 =0 . T OXTYX = 5
e T R IER AR TR TFRL DN e kT Ty e BT Tan o mD R X B
X tATALXt.#Mu,mJ:ﬂ9ﬂlﬁt.z€ﬂ£ oiﬂonﬂ_/uo_é.zi iy i %Hoxl o._,mM MﬂaHOMEXoT
TR L g T o Pyl Mg XE® 0 0 Tm % BT &R
M R e L R I T I A T i R S
¥ g R 2w s A2 T o N T w TR E oo E
o w o MY oy X X T~ o ) TO o N pp S xR oy T " X oMo & N
SR R PN . - TR i TR S NI b G LV VA
ﬂ&lowﬁ_iﬂuﬂﬂoWEﬁmtﬂzt%ﬂ%ﬂﬁﬁﬁumEﬂa%bﬂimﬁmﬂﬁu%Wﬂwﬁomﬂﬂmw,_tmwmu?%wamﬂ,wrmz
2 e W= o Zo 1 (- xo et = ol YN w O "
B 0% X ¢ oy Ho.mx‘m_ﬂ o D -~ I " o) ny Ay 0 J op B ®
=) LN_‘m‘ﬂ [ T N N 4o ¢ e - N o — o XN
L SRR R B S e R R R A o ek R R
M RY B8R @M POV R P RBAH T IR N R pEpm®m® BN oa Mg g
BERRN wpr mpp Pl T R TR R B R R T AL AT R g g
ROFPHFRNT HFRFRFR EATMIRTEYPLTHFS 3 Fdom TEKXRKT TR NI N

S, Darcy MD, et al. Laparoscopic nephrectomy: initial case



462 Korean Journal of Urology vol. 50, 457-462, May 2009

10.

11.

12.

13.

14.

report. J Urol 1991;146:278-82

. Kavoussi LR, Kerbl K, Capelouto CC, McDougall EM,

Clayman RV. Laparoscopic nephrectomy for renal neoplasms.
Urology 1993;42:603-9

. Dunn MD, Portis AJ, Shalhav AL, Elbahnasy AM, Heidorn

C, McDougall EM, et al. Laparoscopic versus open radical
nephrectomy: a 9-year experience. J Urol 2000;164:1153-9

. Chan DY, Cadeddu JA, Jarrett TW, Marshall FF, Kavoussi

LR. Laparoscopic radical nephrectomy: cancer control for
renal cell carcinoma. J Urol 2001;166:2095-9

. Cicco A, Salomon L, Hoznek A, Saint F, Alame W, Gasman

D, et al. Results of retroperitoneal laparoscopic radical neph-
rectomy. J Endourol 2001;15:355-9

. Nakada SY, Moon TD, Gist M, Mahvi D. Use of pneumo

sleeve as an adjunct in laparoscopic nephrectomy. Urology
1997;49:612-3

. Choi HS, Lee JH, Hong SH, Hwang TK. Laparoscopic

radical nephrectomy: results and oncological outcome.
Korean J Urol 2006;47:1144-8

. Kim TH, Cho WY, Kwak JJ, Yoon JH, Sung GT. Com-

parison of laparoscopic radical nephrectomy with open ra-
dical nephrectomy. Korean J Urol 2007;48:259-64

. Lee SE, Ku JH, Kwak C, Kim HH, Paick SH. Hand assisted

laparoscopic radical nephrectomy: comparison with open
radical nephrectomy. J Urol 2003;170:756-9

Greene FL, Page DL, Fleming ID, Fritz A, Balch CM, Haller
DG, et al. AJCC cancer staging manual. 6th ed. New York:
Springer Press; 2002;323-8

Steinberg AP, Finelli A, Desai MM, Abreu SC, Remani AP,
Spaliviero M, et al. Laparoscopic radical nephrectomy for
large (greater than 7 cm, T2) renal tumors. J Urol 2004;172:
2172-6

Venkatesh R, Belani JS, Chen C, Sundaram CP, Bhayani SB,
Figenshau RS, et al. Prospective randomized comparison of
laparoscopic and hand-assisted laparoscopic radical nephrec-
tomy. Urology 2007;70:873-7

Busby E, Das S, Rao Tunuguntla HS, Evans CP. Hand-
assisted laparoscopic vs the open (flank incision) approach to
radical nephrectomy. BJU Int 2003;91:341-4

Lee SE, Ku JH, Kwak C, Kim HH, Paick SH. Hand assisted
laparoscopic radical nephrectomy: comparison with open
radical nephrectomy. J Urol 2003;170:756-9

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chung SD, Huang KH, Lai MK, Huang CY, Pu YS, Yu HIJ,
et al. Long-term follow-up of hand-assisted laparoscopic
radical nephrectomy for organ-confined renal cell carcinoma.
Urology 2007;69:652-5

Makhoul B, De La Taille A, Vordos D, Salomon L, Sebe
P, Audet JF, et al. Laparoscopic radical nephrectomy for T1
renal cancer: the gold standard? A comparison of laparoscopic
vs open nephrectomy. BJU Int 2004;93:67-70
Permpongkosol S, Chan DY, Link RE, Sroka M, Allaf M,
Varkarakis I, et al. Long-term survival analysis after laparos-
copic radical nephrectomy. J Urol 2005;174:1222-5
Colombo JR Jr, Haber GP, Jelovsek JE, Lane B, Novick AC,
Gill IS. Seven years after laparoscopic radical nephrectomy:
oncologic and renal functional outcomes. Urology 2008;71:
1149-54

Kawauchi A, Yoneda K, Fujito A, Okihara K, Soh J, Naitoh
Y, et al. Oncologic outcome of hand-assisted laparoscopic
radical nephrectomy. Urology 2007;69:53-6

Paick SH, Kim HH, Lee SE. Initial experience of hand
assisted laparoscopic radical nephrectomy for renal cell car-
cinoma. Korean J Urol 2001;42:465-70

Lee SW, Lee JJ, Lee TY. The early experience of laparo-
scopic radical nephrectomy: laparoscopic versus open radical
nephrectomy. Korean J Urol 2002;43:818-23

Kim SH, Seo SI, Hwang TK. Comparison of hand-assisted
laparoscopic versus reteroperitoneoscopic radical nephrectomy.
Korean J Urol 2003;44:1135-9

Berger AD, Kanofsky JA, O’Malley RL, Hyams ES, Chang
C, Taneja SS, et al. Transperitoneal laparoscopic radical
nephrectomy for large (more than 7 cm) renal masses. Urology
2008;71:421-4

Savage SJ, Gill IS. Laparoscopic radical nephrectomy for
renal cell carcinoma in a patient with level I renal vein tumor
thrombus. J Urol 2000;163:1243-4

Henderson A, Murphy D, Jaganathan K, Roberts WW, Wolf
JS Jr, Rané A. Hand-assisted laparoscopic nephrectomy for
renal cell cancer with renal vein tumor thrombus. Urology
2008;72:268-72

Kim JS, Kown TG, Kim BW. Laparoscopic radical nephrec-
tomy for T2 renal cell carcinomas. Korean J Urol 2006;47:
113943



