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Abstract

Objective: To systematically review recent advancements in minimally invasive surgical therapies
(MISTSs) for benign prostatic hyperplasia (BPH) and to evaluate the efficacy, safety profiles, and clin-
ical implications of these emerging technologies. Methods: A comprehensive literature search was
conducted across PubMed, Embase, and the Cochrane Library databases spanning 2016 to 2025.
Clinical studies, randomized controlled trials (RCTs), and relevant reviews focusing on novel MISTs
for BPH were screened and synthesized. Results: Laser enucleation technologies, including Hol-
mium (Ho:YAG), Thulium (Tm:YAG), and Blue Laser, have evolved to deliver superior hemostasis
and effective obstruction relief. The novel energy platforms represented by Aquablation®/HY-
DROS™ and Rezum™, along with physical therapies such as UroLift™, offer patients highly person-
alized treatment options with better functional preservation. Conclusions: The landscape of BPH
treatment has transitioned into an era of precision and personalization. The therapeutic paradigm
is shifting from inpatient, operating-room procedures toward office-based, implant-free, and anes-
thesia-sparing approaches. Clinicians must employ evidence-based strategies to balance the trade-
off between obstruction relief and functional preservation, tailoring interventions to meet individ-
ual patient priorities.
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1. 51§

R4 11 1 i 44 21 (Benign Prostatic Hyperplasia, BPH) /& T 3 H1 & 4F 55 1% F JR B IR (Lower Urinary Tract
Symptoms, LUTS) ) f & WL IR DA, H R0 28 B AR 38K i 2 2 sy e AT P8 o, @il 70 2 195
PErr, AU BPH BRI 80%, Hrh £y8os KB NA ImPR S W LUTS, 7™ 5 52 8 1 A2 0
JFiE[1].BPH KI5 T 2RI O ML GE AT AR L 48 JR 38 51 41 JiF H1. U)K (Transurethral Resection of the Prostate,
TURP), Z#i M EREN 224, DhRe Ry P 38 A1 77 m) v gk

H 21 HayILok, DEOCEARNRERHMENAITZE LA T BPH KA Tt . 9k, MERE
FEFH . NLEREHBIANL S ABRIELN, BPH SAVAI7 AR S 2 ooib . FHEL i R S,
X5 BRI WA PR SR 2 (EAU) SRR B 9 1 (10 “ AR SRR e VAT 77 27 B ARG (2] W HL
ARAGE R FFACTF AR GG FI I RAE, SARIRTT B And e 2 R PR EEHL OR3P B8 25 (1) IR A= D e A D BE, M\
TSI LA A R O MRS HEBRTT (3] AL B E RGPELRIRIT K BPH fANGETT S R,
FORCHIGIRIT RS 2 A, NI IR SE B IR AR IR, R AR R K R
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2.1. SRAERIFIBRRIBRAR : NSTHERS “HE4amREz)”

KIS T 21 IR 58 R AR (Holmium Laser Enucleation of the Prostate, HOLEP) R E sl R . 1L 3R 4T,
CBCNTRTT RARFR AT IR (>80~100 mL) 1) “Ehnk” R[4]. 15K R ET(KI)% HoLEP KN . £
TR EY, SEEE100 WYHEL, R 20~80 W K Ih R4 B RELE RIEH U S AR I RNy, 2%
I8/ JE L AR R AT R B, AT T B B AR AR i PR T SR PR AR PR 2 1 IRV, @& T KA A A 4t
AR fa B [S]. — Dl 2025 [ Meta 73 HTIESE, fKZh% HoLEP 7EA & & KR 26 (Qmax) il (F
IR T2 18~22 mL/s)HI[E FR AT FIBEAER 4> APSS) FRECFYI R > 15 40) 7 544 4 w5 2% HoLEP TG
Giit #2257 (P> 0.05), {HAJG IR AN B e 25 & A R A 6]

2.2. WRFRFAIFIRBBRAR: EFEHH “BEIEIR"

REBHEAR R BIASG, EXUEE 2110 51 1758 & R (Bipolar Transurethral Enucleation of the Prostate,
B-TUEP)EfE H IO & Be oG a8 2% ST I AR T 28 FEM AR IR 3, fE R e b B K Sk IR T
MR EAT BB A7 . B-TUEP F %5 85 1 A1 8% SC I 5 HoLEP AH A “ Wy BB MR M sml bR, AR H
BEAHHER S IR RIS &, kB 5 OG0 B A 2 R U Bk 28 A0 BT 2. I BRI RO LU 7
Z0, B-TUEP AJ& 12 ™ H f) Qmax #&FHEE(+18.2 mL/s) 5 HoLEP (+19.0 mL/s)# 24 (P=0.42), IPSS T
I3 P18 R BRI B R 4T (—15.3 vs —16.1, P=0.38), W B DAL 5 A E eI R R 7].

23. ERESERSE: BK ‘M’ FRER

RO (Thulium Laser), #1414%: YAG BOGERK L) 2013 nm), DA FHI%E S i A RN 7K ) s 0 e
SEPLT CYRAEIED R, R LA E] “RHEMT , I T FARL e8], EAERNE, BB
A BO6(Thulium Fiber Laser, TFL)$EHE 1 LA SR : YAG WOGHE & 80 U1 E R A5 3 A 5 TR
FE, B T RE W EHERL9]. TG (Blue Laser) 2t R A ZBMER A, HIKK (450 nm) 51141
R RS I = B UURD, BERS BRI 3 P B2 < 0.5 mm OB/, 1B bk, WBIERET 7 BoR,
WO AT S BV A ACE F T et L, RS PR B B (R A B KB40, RJE Qmax “Fi542
THEW X 15.6 mL/s, PSS W4r-F1 FF% 14.2 73[10]. Wang 55 NFIERFTHEFERE—BHUESE, WHOGIE R ¥
SCEHE R R RIS, R MAHREThRe R I E AR TR A B YR, AFEREERA T HEs11].
2.4. FITHSCERY: RERAIMKE

28 2 FHO'G W iR (Transperineal Laser Ablation, TPLAYXZR 7 —Hf “Wik” 3| “48% 7 Hiiayr &
AP o ZHAE RS AE R A3 A 2 AU AR O N AR TR, e KRR FE AR B R AR 54 . — T & 2
HOEE I RGN SIL R T8 R, TPLA RJ5 6 4~ H IPSS T3 R & 42% (M 22.1 (%% 12.8), Qmax
FIHETE 38% (M 8.2 FF & 11.3 mL/s). REZE MGG 2T TURP, {HIHAT 48 KA 2R AR (<5%
vs TURP 4 65%, P<0.001), HEMEDIRERILH[12]. FIRBOCTLEIBRFIRHMEXS LR VE WLAE 1.

Table 1. Comparative characteristics of predominant laser minimally invasive techniques

® 1. ERBOC AR ARSHERT L

ARJF IPSS “F# Qmax “Fi

SN PO O fE LS FEAH ST T\ FHEGH  $THmLs)

fkof ko, WAMRHEIREEE DIBRMIR, K KRR SR

HoLEP 2140 nm OB R (>80 mL)

15~20 18~25
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B-TUEP ﬂ*&ﬁ;ﬁi/%% {Gﬁl\ji;%}{éﬁgﬁu zg%ﬁ%;ﬁ% %.jf;\:ﬁﬁﬁgg?% 14~19 17~23
RTRBOLHL b
A el U I v A o LS TR LR T
I T T T e A A e T »

980 nm £ 2H U 4 T HaERE

3. TAlge B L& 5PIETE
3.1. KTIMNBA: Al SIS TR ELIR

IK TIHLEE A (Aquablation®) sz AR FI F SR P S-S HLAS N A B, #2801 g 1 AR 20 R /K K G dE AT e 1
Y. 2024 £E3k FDA #EUERH—1X HYDROS™ RG4ENK, T FirstAssist AI™ V&7 LRI AE[13], AT HE)
U A R R IE R R B R BB T, ) A DI BRI L, KR (R v 5 R R o AT PR B8
RARRATE T H AR, B T A2 ST B B P 2 M SR v (0, TIEBE IR 5 4f
R FHEL ARG DEE . PROCEPT BioRobotics 2 ® A 1) 5 BV 4R 7R, Aquablation 7EZ4EFFfa €
AL [FS (IPSS B340 15.1 4, Qmax $2F+4) 8.6 mL/s), WitT5Hk: & 4EFRICH 10%, &FHKT TURP 4
f) 36% (P = 0.003) [14]. M4k, WATER 5 WATER 11 BFR K 5 4505 LB R 0], ToA8 BT 51 A4 AR /N
(30~150 mL), ZHEAIRELERFRE KT R, UEW Tz & AP 15].

3.2. KFESHRITIHR: NISHRHARRER

ISP I R AR (Rezum ™3 i 1A 18] SR VE 5 103 °CIIZKZER, (E4HA R A AN AT MEIRBE, B R HLAAR
T I JE S SRR FE A 2R o AR B K IR R R AR MG (38 <10 4081,  ELRT7E S SR~ k47
[16]. HITREAA “HRME” , WHEAERE 1~3 G HZRMNZEH S McVary % A 4 FRET;
WEFTAUESE, IPSS 4T3 R 10.1 23 (F40E 46.7%), Qmax “FIJHRTHZ) 4~5 mL/s, HARJFEHLK M B
T B SR (P AL R 5~7 K), {HERTT RK4.4%) [17].

3.3. AUSIBRERIEHARAR : SRR 5 =R

T 5 IR PR TE HFE AR (UroLift™) & — P A VI BR 2 2L AOAE N O U B e Jo b 1 3 PR T (o 2 23
PR TF 52, SE RIS e JRIE IS o H i R I B YE T X PETh RE R T 58 36 (R4, 5 FERl VT i oRidi4T
SRS R AN 0% [18]. ART, HIT RS A ARSI S5 M i BEAR 5%, 5 SERE UG s TPSS B IR 2 208 36%
(%1 8~9 73), Qmax HGENRIEZ) 44% (£ 3.5~4 mL/s), XFFhm-se il &, 514 BRAAE RIS K (>80 mL)Ek b
RS54 v Fr) A AR A B

3.4. ZREATIRGARRET RA: HSHENNERR
2 JRIERT IR 23R 2 IR IEY 2R (Optilume BPH™)RE T “ 2904 &7 IT B 5 1) o 1% HARFIH
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P %

XU BRBEAE 11 51 B R T8 350 A0 e 2 Ab E AT MU 5K, SIZit T XA V) I (Anterior Commissurotomy), [H] i 4
BRIEFR IR 1R AS I (Paclitaxel ) HE 4% 2 24T IR AT S IR SR Z[19]. 2023 4E K%K 1) PINNACLE i
HUxs I 45 R 7R, Optilume 78 250 B K PRI (Qmax ) J7 H] i A8 TR FARA(+19.0 mL/s vs. BFA
DL, P<0.001), IPSS VE/ P FEEZ 11.5 2y, HEEVT | ERETIRBAC. T RS t
SCHE T R ZHARLE A R G RTINS, SRl R A TE20] S ARRRRE H T A
PRI B g HA AR B S B M T RE AR AR AR

3.5 EERMEANRKSERE: REANYNEBREAR

PP AR AR A 4285 B (iTind ™)l it =R B G 1012 DR ER & & 30 kE,  FEBS IR SIURI T 5 iR PR T
WrEAEFFER S I S, SRR EAE 12 2. 5 2R 7 Sy R AESmAED) O, W E BRSO . K
15 48 B MT-02 #F 7t 7R, iTind RERFABGEHRAEIRAPSS ~F3 %47 9.25 4, Qmax $2F+4) 3.5
mL/s), HEHAYIBRAL AMERARGERE, RJGH KL ARG FAT SRR RSN 0% [21].
— TN 2 T A AR RGN AR, iTind 55 UroLift 42 H AT fR B SRS ThRE IR i R o R, 3&
AR VE I B BRI R (22] 0 IX R AIRLE R K A VAR W) RS () SE A R AL TR MR TR Tk
o SIHMREET & ST AN A S S A LB LR 2.

Table 2. Comparison of novel energy-based platforms and physical therapies

2. ARER T A SYIRETALLR

‘ " | e SRR
Bk e o EEERME MRS
AIMEA  MBAMBIEE AU, BAR RERNR. Be  REREMRER -10%
(Aquablation®)  ASFUE: U5 EIMAE SRR piAdE (T TURP)
KT ks O LR eee, kR st
AR (Rezum™) Sk s FEI SR H °
CEAALEN
S A < ¥
WA MUbEERk ARG R AR TR e e )
i - RERFRIE B ERAHES) 0%
(UroLift™) JRIE o WA
=BodV Ji
SRR BT RBAZ  BEEORE, R,
AROpilme  WCRERDIG ity g RN B SHEEGAD
BPH™) i WA HB R e
i CCREIEGL  NERMAE  mOUORmE i
iy AR, A (57 RBGR). FF (UERME CF O o
e <% Bl B TR ER

4. MENNATT: AIFIBRBIRKIEEAR(PAE)

1T 51 20 ks ZEAR(PAE)F F sk Boki A% ZE 0 41 IR Bk, S BURAA s ML PESRFEAN 2245, 3k i B
JRIEFEIE . EARFLFRAK TPSS W4 (T F 21 10.8 43 vs TURP 15.2 47, P < 0.05)F143% Qmax [
(+5.3 mL/s vs TURP + 9.8 mL/s)li& 3T TURP, {HTEZ AT EA BEMA. 2024 FH—T RGP 1R
t, PAE 7E™ (ML pRYE 1 SR S (>80 27) ey o il AU F8 2 ¥R 7 R B AN T B AR A7 [23]. PAE
AITEJR R N 5ER, TR & RIERAE, WOKHI AR 7 ™ E YR R E e 2 AR, 2 “AEHFR” B
AR AT &
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5. IGPRRER: WERAMEUIBTT A R?

BT 7R - =AM - ThRE R =PRI, BPH RBIYA YT I R ok SR SR FE 45 A R 81 AR A
FIRRE S B FH MR BT HE D 2 . EMEFET, ST ARE K100 mL)sk 58 B 8 R,
HoLEP /5297 S VI ek, K JIHLES NS AL 7 eI DIBR Bk £, & 4F4(30~80 mL) &% nlik
TR, WEE SR, AKFESIHEALL UroLift, HREEO/ETINREGRY" s MAR(<30 mL) & ) & ik
F TU-FLAP Y UroLift ZIHi AR . fEBFRUZM, mild. m Gt B R 56 2% iE ik i =Bk )
WL KTh% HoLEP BT 5 R /K 28 ST Rl XHPEDIBEORY ZEk R =%, UroLift f1 TU-FLAP NfR%G
i M TER PO R i B SR E B, UroLift B0ty AR N SEIUAR J5 R =
R ZI 45 A B AR %

6. RPRMSHkE

JEETBIEAR A LT, (AR S Rl 2% 52 % Tt 555 A
DL HoLEP ARG IIMIBRA S 2] M 2B, 0% F M 50 Bl F ARG A A ESRE, REI T HERE
RBEE s AHEZ T, UroLift. Rezum & H Z)LFERE Ei 1 Aquablation 2% 3] i 24540 Gl <10 1), B
Gy TARHEAHET ™ [24]. HKE PAZF ¥ 5EMAER: #8 MISTs £R (W1 UroLift. Rezum. Aquablation)
ESRYEHT TAEBE I IR], (HF SR 0 = (B A M S BT R B A B35 = T TURP USRS 1Y), HAE
AN [ 1 X B R AR AR B BOR AR RCR 22 5, I BB N B . G R KT S BT ARE. M T
HoLEP A1 TURP ##1(<1%~2%) KA T A2, UroLift 1 Rezum 2531 REAR)E 5 FEHH TR
RN (LN 13.6%F 4.4%). FHEMFHFTRBITR, RETTESHOEARZ R, BHKHAY)S
FAREFFEARE & TAERVIGRAR, FFAAERFT 785 50 3 AT [25]0 JeAh, DXt iR PRAE 3
7 RAR BRI SRR . IR IR SRR 2 R R Rezum™. Aquablation® 1 UroLift™ %537
RIBEARIEREE R O R T BN KGR 2EE, H LR ARE S 2022~2023 H4 M43k
7 v ] ] 5% 2 o M B B R (NMIPA) e E X N T IR R S o 28 R 21 2R 78 O N 1 471 Ji A 0 AR A1
(o a] 5 5 AR 36 2 LB BT B AR AR 0 A 55) BT BBAFTE 22 57, X SE R R TE b ] B St SN iz BT
R B ARIENE, A5 T5 B N 2 0y KRR 1K B U7 £5dfs i3k — D56 HIE

7. RRREBSSER
7.1. RRMAESEEE

AR BPH SR YT B A R SN 5 iR 2 SIS R & 58 Refl . flan, RKSHR TR DI R 5 HOEHIS
HE L AR ZS 5 AR SR B SE(AR)BAREAT AR AP SEIN s 2 KBBR8 > 505, M P,
NEEHERNIGTT TR .
7.2. MEETSDELFF

BiE “HIEFAR” BRI, G VPR R N — 1 “ PR # R 4 I “OMEERT .
JESHTR MISTs AEM AR R, (HHGE R RRERIE . D (E B4 B K ACRE AL BRI SR I ()42 A 4,
JE T R 1) BAE 22 PR AR S ROR I PR o SR ML 28 A PP Al AR e SO 5 B8 A 0 o R AR 2 (QolL-
adjusted cost).

it

Zi BRIk, BPH fGNAT SR —MAH A LR, HREA S Z a6 MY EENE AR 2 o
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