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Comparative Analysis between Transurethral Enucleation with Bipolar and Holmium Laser
Enucleation of the Prostate for Benign Prostatic Hyperplasia: Consecutive Case
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Background: The study aimed to compare the efficiency and safety of transurethral enucleation with bipolar (TUEB) and holmium
Laser enucleation of the Prostate (HOLEP) in patients with benign prostatic hyperplasia (BPH).

Method: The study was retrospectively analyzed with 132 patients who underwent TUEB (n=53) and HoLEP (n=79) between
May 2017 and December 2021. To evaluate the changes of pre- and postoperative urinary symptoms, we measured the peak
flow rate (Qmax, mL/s), post-voided residual volume (PVR, mL) and International Prostate Symptom Score (IPSS). In addition,
we statistically conducted the resected weight (g), resection time (min), resection efficiency (g/min) by the prostate weight
into <50, 50-80 and >80 g groups. The urinary catheter reinsertion, urinary tract infection, bladder neck contracture, incontinence,
bladder injury and change in hemoglobin correlated with postoperative complications were analyzed.

Results: The mean age was 71.0+7.4 years for TUEB group and 71.4+7.4 years for HOLEP group. Prostate resected weight, resection
time, and resection efficiency were 46.9+22.1 g, 59.6+30.9 min, 0.81+£0.11 g/min in TUEB group respectively and were 49.7+25.9
g, 46.7+£25.9 min, 0.79+0.12 g/min in HoLEP group respectively. The resection efficiency had better outcome in TUEB group
(0.86+0.12 g/min) than that of HoLEP group (0.67£0.08 g/min) in Subgroup 1 (prostate weight <50 g). In both group, there
was pronounced improvement in the IPSS, Qmax and PVR at 3 months after surgery. Any patient was not needed for blood transfusion.

Conclusion: Our study suggested that TUEB was not inferior to HOLEP in resection efficiency and postoperative outcome. Also,
it may be the best consideration for surgical treatment with BPH patients, especially those with a prostate less than 50 g.
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HYM MZE brg(enucleation) &, TURis bipolar system
(Olympus, Tokyo, Japan)ol standard tung-sten wire loopE
a2 5 A HFoIM 124], 5Al, a3l 7A] ol
g 7R AN S 7ste] Ed EAdE UEa, A
4 ARolN 95gon Hukg ST o)F Olympus
Corporation (Tokyo, Japan)oflXl 7W&tst spatula®} tung-sten
wire loop7} E3%l TUEB loop2 nAISIe] HPA AFo]
A Qi muto g e Zd upix] ¥ @ E
ol Algsiie). HejE A AFS 8 Foll ¢Hls]
Qolx|A] ¢kl WAl moFog ol QA siglen,
loopE tung-sten wire loopZ2 WA|3F & Fre x7Zto 2 x|
sttt "A" x=ZFe Ellik Evacuator (Olympus, Tokyo,
Japan)E ©o|&sto] BF WO 2RE AASIGeH, e

= AFeE AMB= "AA 200 Watt, X8 120 WattQch
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2) HolLEP
NS 71 Alofl= 100-Watt®] Holmium: yttrium-alu-
minum-garnet laser (VersaPulse PowerSuite, Lumenis, Yokneam,

Israel)2} 550 um end firing fiber (SlimLine, Lumenis, Yokneam,



ZFH Q: Lol BHKIo| THMH|CHZS0lM TUEBR HoLEPO| HIw &4 125
Israe)E 26 Fr. A&EB{ZHEAN 7 (Karl Storz, Tuttlingen, TUEB oA AEHE MEA 2A, BA A7, BA &&
Germany)® A5t} ARgsIon, 733 Quids & & 46.9%22.1 g, 59.6%30.9 min, 0.81%0.11 g/minl,
YX HEFOA whr E7K] /RS Wil conventional HoLEP F0llA] 49.7+25.9 g 60.8+26.3 min, 0.79+0.12 g/min
3-lobe techniques AHESIO] HIE|E SI3ict[13]. AP AF 25 7 79 {93 xfol= gtk Table 1).
a7t geEd H2Ad" AgA 255 9 g A3 TUEB 23} HoLEP & TRUS (g)& 72902 Subgroup
Eojgo] dojFon ojojA Wt W 2&] 4] (morcellation) 1 (<50 g), Subgroup 2 (50-80 g), Subgroup 3 (>80 g)=2
£ otk 7 U =7 B2 Aloll= morcellator (Versacut, =3} slo] A% A= Table 22 Zth Subgroup 19] A
Lumenis, Yokneam, Israel)& nephroscope (Karl Storz, g AHEH TUEB 9] HEH "AgA 74, =A Az
Tuttlingen, Germany)oll 7]9A wojdl AZPM xES B A &€ 28.3+8.1 g, 33.8=11.8 min, 0.86%0.12 g/min,
sto] vbgo 22X E A|AstGC HoLEP 9] 7% 26.6+52 g, 39.7*7.1 min, 0.67%0.08
BE ke A ESeE WdoR AMESIlA, e g/mino| et F ot 7ke] MEE AP FACE HA| AR
T ELVH22Fr)S AYsiith BARCRE folobx] At TUEB w9 HA| &&0]
HoLEP o 88 &9ton oj= {o3lthP<.001).
3. SAX Subgroup 204 TUEB #¢] H&EH HAYM FA, HA|
TUEB9} HoLEPS Y- SRS tiito s 7+ Adt 7h) AlZh, AR 8 48.5+85 g 61.5+£11.9 min, 0.79%0.10
o], & A 371€ & IPSS, Qmax (mL/s), PVR (mL), g/min$l o™, HoLEP Fojlx HEE JAPM FA|, A Al
M Hb)eF AEH AHYM FA(g), 8F Al7Hmin), ZA| 7t BEA G888 443*11.6 g, 55.2%14.3 min, 0.80%0.04
G8(g/min) Sof thelA 243 W= independent t-test, g/min2 %o BE Lo §oJ5k x}o|S Holx| ¢ttt
H|24% 4= Mann-Whitney test, Wilcoxon Signed Ranks Subgroup 3& EA35F A3}, TUEB wollA HEH AYA
Test® Eslo] BAslgion, 143 ¥4 independent 2, AA AlZE AR E&S 812+14.8 g 107.6+20.2
t-test@} paired t-testS E3f o]Fo|Ft min, 0.75%0.06 g/minF o0, HoLEP & 843+15.3 g,
T3t ARGAEAEST A AEA BA(g)ol ulet 93.2%+20.7 min, 0.91+0.10 g/min® 2 YepEth =EH A
Subgroup 2 & F3} 5}o(Subgroupl: <50 g, Subgroup2: 50-80 g, A FAE g 7 HIRs 18 UERCY felekrl ¢
Subgroup3: >80 g) F & 7te| WL4ES H|wsc X}t HoLEP 9] HA| Al7to] TUEB ol Hls &L,
RE EAEML [BM SPSS Statistics version 25.0 (IBM A a&% =on on] e s BJchP<.009).
Corp., Armonk, NY, USA)E& AFE5IOm P-value 0.05 e A ££ 37E T vk A X EES H|A5GS
okl AL EAFoR {oJ3t Aeg TSt ] IPSSE= TUEB F0A] 25.9+7.30)A] 11.5+4.5, HoLEP
ol 25.7x6.700A 12.1+5.32 ZASIICE Qmax:= TUEB
A 3 oA 8.1%4.6 miollA 147263 m/s, HoLEP FofA]
7.8%3.7 m/sollA] 16.0£8.9 misE Z7I519 o0, PVRS TUEB
A gxlel HF uol= TUEB FolA 71.0%7.44), oA 115.3%+108.8 mLo|A] 85.1+74.7 mL, HoLEP 9]
HoLEP Fol|A] 71.4x74X990 B AN 37|= TUEB A 116.0+95.3 mLolA 71.2%63.0 mLE ZkASto] TUEB
TollA] 58.5+24.4 g HoLEP TojlA] 65.2+27.6 go]ich 9] PVR (P=.067)2 A&5l1 BT {935t 4 s/
Table 1. Characteristic of the patients
Operation Age P:;t;t;e:iiht Resection R esecti(?n Reseetion inC;\S:Ijltijg PSA!
TRUS* (g) volume (g) time (min) efficacy (g/m) . (day) (ng/mL)
TUEB™ (N=53) 71.0+7.4 58.5424.4 46.9+22.1 59.6+30.9 0.810.11 41+1.3 6.7%12.0
HoLEP' (N=79) 71474 65.2427.6 49.7425.9 60.8+26.3 0.790.12 42%1.6 9.1%16.7
P-value 741 210 822 824 807 830 534

*Transrectal ultrasonography; "Prostate specific antigen; *Transurethral enucleation with bipolar; YHolmium laser enucleation of the prostate.
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HYTHP<.001) (Table 3).

TRUS (g)& 7|&2.2 Subgroup 1 (<50 g), Subgroup 2
(50-80 g), Subgroup 3 (>80 @) Urol & HE
REES w|wsle] EAMSE ZAib= Table 49} 2tk
Subgroupol|A] IPSS & PVRE 7FASII Qmaxs
o folatrl AN & H3} wwsl] F4 N a3ts

HoLEP A| W34 U =% 242 <l
érgfé Agksk b7} 18] RSk

= AA F vl Az QIE
== AAX|7F TUEB :LoﬂH 28)(3.8%), HoLEP FollA]
38)(3.8%), QAF0] 7L TUEB oA 28(3.8%), HoLEP
oA 28(2.6%) TASHITE o] Qo a=HE, WEEH

=, 2271 59| e TS Waelx] AT Table )
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19949 1]=0] HZA7H
Policy and Research)olA 202 &3

A4~ (Agency for Health Care
S 9% B4

EIRJo| MZMH|CHS0l|A TUEBQ} HOLEPQ| H|m &AM 127
o] Hxgke HMYAMY] A&

(30-80 g), large (80-150 g) &
HoJof| st g9l o]9] o A H|E(best benefit-to-risk
ratio)& AAISFRIIL[14], wetA B Aor= AP
average MFEE <50 g, 50-80 g, >80 gO & Z3}alo]
TUEBS} HoLEPS H|walgch 1 dit 4% HS IPSS,
Qmax, PVRO|A TUEBS} HoLEP 2% 8-9l5lA4 Sxo]

small (30 g ®@]Fh), average
02 o], QLIS ol

Table 5. Incidence of the intra and postoperative complication

TUEB* HoLEP'
Complication
N(%) N(%)
Intra-operative Capsular perforation 0 (0) 0 (0)
Bladder perforation 0 (0) 0 (0)
Post-operative  Blood  transfusion 0 (0) 0 (0)
Re-catheterization 2 (3.8) 3 (3.8)
Urinary incontinence 2 (3.8) 2 (2.6
Urinary tract infection 0 (0) 0 (0)
Urinary stricture 0 (0) 0 (0)
Bladder neck contracture 0 (0) 0 (0)

*Transurethral enucleation with bipolar; "Holmium laser enucleation

of the prostate.

Table 3. Comparison the outcome of pre and postoperative voiding parameter between TUEB and HoLEP

TUEB* (n=53)

HoLEP' (n=79)

1Pss’ Qmax’ PVR Hb.' IPSS Qmax PVR Hb.
Pre 25.9+73 8.1+4.6 1153+108.8  13.6%1.6 25.7+6.7 78437  116.0£95.3 13.7+1.2
Post 11.5+4.5 14.7+6.3 85.1+74.7 12.8+1.6 12.1%53 16.0£8.9 71.2+63.0 13.0+1.4
P-value <.001 <.001 067 <.001 <.001 <.001 <.001 <.001

*Transurethral enucleation with bipolar;

' Post-voided residual urine; ﬂI*Ier‘noglo’bin.

"Holmium laser enucleation of the prostate;

*International prostate symptom score; $Peak flow rate;

Table 4. Comparison the outcome of pre and postoperative voiding parameter between TUEB and HoLEP stratified by prostate weight

TUEB* (n=53)

HoLEP' (n=79)

N  1pss’ Qmax’ PVR' ' N Ipss Qmax PVR Hb.

Subgroup 1 Pre 22 243%8.0 9253 108.0£782 13.7%1.2 28 253+64 83%3.6 87.7+63.3 13.8%+1.0
<50 g Post 10.9+47 177469 9074855 13.1+1.4 124%52 18177  54.1+48.0 13.3+13

P-value <.001 001 131 015 <.001 <.001 .006 008

Subgroup 2 Pre 20 264%72 68+3.8  942%62.7 140%1.6 28 245+74 6941 1351+138.0 13.8+1.2
50-80 g Post 11.4%43 132+3.8 862%77.5 13.1%1.6 11.8%4.7 142%9.6 73.7+653 13.2%1.1

P-value <.001 <.001 445 001 <.001 <.001 002 004

Subgroup 3 Pre 11 28.0+5.4 8.0%3.8 168.54192.7 12.9+2.0 23 27.5%6.1 8.5+34 1273+48.0 13.5+1.6
>80 ¢ Post 13.0£4.5 11.1%63 7194447 11.6%1.6 120+6.1 15.6+9.1 88.9+72.7 12.4%+17

P-value 003 100 016 .003 <.001 <.001 002 <.001

*Transurethral enucleation with bipolar;

" Post-voided residual urine; ﬂHemoglobin.

"Holmium laser enucleation of the prostate;

International prostate symptom score; Peak flow rate;
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3igten], % 27t ulEo|N TUEBS| HoLEPo] u]s] o}
82 3439 el o] EEIA] Bas HoIFJUTHIPSS:
11.5 versus 12.1, P=.699; Qmax 14 mL/s versus 16.0 mL/s,
P=.534; PVR 85.1 mL versus 71.2 mL, P=.300).

1998 t)E A Q! Anatomical endoscopic enucleation of the
prostate (AEEP) ®W'HQl HoLEPo| AV o|§2 7]E9]
2ol
Aol ot ©l5e AATORH, HoLEPS HR| HEk
Hcigol digh hHSlT ETHQl SewHon AP
Qth7,15]. TUEBS] EXL HoLEPOA AMEE AEEP

WY 22 ae Y2 ARRItE Aol o MErE

on &xt oM E Aot e

A TUEBZ} HoLEPL v]&3t AES 71xItH 16].
a8y, & ol AV oHE 201d0] Al AlE %

HoLEPLS & &xlEo| 7gsin &

DAl B2 Agto] AQET o]F ofEflshke 7ot

[17]. Enikeev S[18]S AEEP ¥ £ ¥ 71x] $£459]

g JHeE AAH = 1F3E T

HoLEPA] ZRARES] &5 49| &AF 2+ 30-4078 BE
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TUEBS] & %2 TUR loopz o] Fgho] wiarh= 7
o]tH[19]. Robert 5[20]< %7] HoLEPS] AZ=o|x] &
3k 540 g9Qlo2 71 $&A7Hn=51, 52.6%), TURPZS]
Hehn=14, 15%) % EFET P& Wl =7 E4@n=s,
8.4%)8 S0t ol 717 =AY v £ A siF
SHA F29 JIRI7F EF w0l A7l Ao, TUEBY 7
9 spatulaZ} FZHE TUEB loopol|A] standard wire loop=2
B2 A AAForM S& ARIO] GHEIL ol e
AEHAE EY 4 Avhs AolM HoLEPH R

A 89 3¢ HoLEPIM ZRAEL 0.3 g/minF=
B 2 885 Ho, & Yol wol Aol w2t
0.75-1 g/min7kx] S5 F4lo] ZAdE o] e 5ol FIH
o BaEQich21,22]. 2 oA HoLEPOAE 0.79
g/min®] =& HA &&S HFA, TUEB 3 0.81
g/minZ FARe} H|SFE 8-S HoRQlow, & & 7H

frolojg Aol wolx] FATHP<807). ¥ AN F5

o

HoLEPS] &= oln] 7002 ole] 77l &7
TUEBS] $rke 7] 28 2 Wold, 308 =
24 710] A HegAE £ 2o A AEg

1o d go
Lo
4,
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oy

w23 wise BA A&S Ueitks Holoh 5}
slo] $A18 23 80 ¢ OIAOIME HOLEPOIN o 2 &

A §&8 BYPO1K0.75 g/min versus 0.91 g/min, P<.001,
respectively), average MF & Zre 7|9 AHPA(50 g ]
holld TUEBO|A HoLEPET HA| §&°] fJsH =
¥TH0.86 g/min versus 0.67 g/min, P<.001, respectively).

S8 olnl 2017\d TUEBS] x7] 73dol| disiA a8
g3 e AFT B Qloh23]. £7] 23789 AL H|
Us $xEs tdeRE TUEBES AlsIlaL, 2R ad&
(resection efficiency)2 0.23+0.13 g/min®| o & &
BE5E 8.7% (8AF 29, 378 & #M 2%)oIqit). Snl=
& Be oFHE HA B0l RY HE Aok}
Zo|th(resection efficiency 0.81%+0.25 g/min). o= Z&7]
FolN ABEPWRIS AT o), 7|7 Hre] vt i
shsts xel QIx} BRG] &xle) AL} A
Six]7] Mol HIHOZ standard wire loopZ W75}
TURPZ Hgslal, APA X% ¥f2] A] spatula7} FAHE
TUEB loop® #735}0] TUEBR o]oj7l= 52 HlEs}o],
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