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Abstract

For decades, transurethral resection of prostate (TURP) was considered the “gold standard” sur-
gical treatment for benign prostatic hyperplasia (BPH). More and more literature shows that laser
enucleation technology will gradually replace transurethral resection of the prostate with its unique
advantages, and has been widely used in clinical practice. We reviewed, analyzed and collated the
various literatures on the surgical treatment of benign prostatic hyperplasia. More and more lite-
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rature has shown that laser enucleation is a safe and effective method for the treatment of benign
prostatic hyperplasia, and various types of lasers have their own unique advantages. In short, la-
ser enucleation has become an effective method, and gradually become the gold standard of be-
nign prostatic hyperplasia surgery.
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1. 51§

Ak kT R AT R AR (BPH) I R IR ERSER (LUTS) A2 520 248 B3 PR i Wi 2 —, 1 80%f¥) 70
UL F SRR 1], BAR BPH M—&RIG Tl s R 4MiaTT, (BXMEVE MBI LA R B2 28 19 (B R P IR
PR, BERAE A BEE R E L MR PEIIRAT IR 5K) R EFARTI[2]. JL TR, SRERTHIIR
PIBR AR (TURP) BN A & 25 xE i P R PE T B AR A2 (BPH) I “ &xhsie” FARIGIT k. T e (£
IfIE] . IFRIERECA, AR, £ 1990 4015 2] 7 H[3]. TURP I OP fEAR AR JEAELEVE 2 IF
RAE, WL FFET TG . WRAETE RGURY . AR B2 A 1E[4]. BRIk, XEEFR
Ja AT RE S BT R A, FEARTE B R NI M B AS F B  vh . Ak, S KR H AR AL ARG
ST AW . F AR T R SR e VIR AR AR, A2 MR s . 5T H0BRI7 25 Bod a5 iR
WIBRF ARG A, BT 5 NEKBOGRTFUIRBI BR AR . 2 AR b i, 1w HAE s BE R 5T
RETIJG 77 T B A REA[5]. MR HATH) AUA T8RS, BOGIEI BR A M —HEFE 10 RPRE RV B 51 0 28 11K
INERNEFARIERE6]. RLZERFEGN FEOCHIRTF AR FARERRAE AR, 45, 2K A
P,

2. TR

=B BRVE IR — D R TR B 5 N VR Ab D) PRIE AL, 30 i 41 i IR 8 A Ak (] PR
155 sSBHRT 7 sSah O B E FARRE, K5 AER 7 SE T CERAEAN R . SRS DLAT 5 20K I
H 43 B ok . BRSO IR D) E], ) EAHENIBSIDE, S BRGS0 R B ) RS IDE 5
ORI, AR RS . VG AMRHEL P SR B A e B R 12 SRR R, R BRI e
W AT SR AR Z HT,  PRIERGE R — AR LERT 7, RO T, PAB (EAME A2 . X
— TR RGE R LI U AT Z R BRR b o B oRAR L . FERBREAZIZ A, WAGE kI, PR AR
PRI R A mT L, P A7 R 4 A0 5] 2K Rl 9 AR S UR W R

BORT IO B AR R RGP BRSBTS RO BR B P R 22 ARIEAT 16 RE AR
RAE UL R AEZR . AREBERSE NHT T — T R I R 542 Ge it = BoR B — LA 7, 455 om
MR GG AR, o B2 B3 UL #52(1.03% vs 8.51%, P = 0.036) Fl RE #il % [ KA Giit 2 & 3L,
6 1> 3 (33.33% vs 63.64%, P = 0.030)#1 12 4™ H (13.33% vs 50%, P = 0.034) IS5 B &6 MNP =
0.050) A1 12 4~ H (P =0.003). Ut4k, #RHE 1 ~H(P =0.002). 34 H(P =0.004). 64 H(P=0.026)F112
H (P =0.015)8f QoL ¥4 784k, Bt HOLEP Xt & B A 2 [7].
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BOEHAR 1 B 1t R (RE Rk 77 A2 — AN BE K IR 28 75070) e B8 1R b M0 IS b 30 85 B R R4 S8 471y 1k
i, SRRt T ERIREEME. Bl RIMEIITZIIRE A F ARG 551 RO A, wrgiE—
WO EmIBRA, ATFIBREE RO AR S, — TS SR 58 HEE0E rIARHEmIBRAR LG, 3 F Bk
5 Moses $ A Moses 2.0 BELBOL AT FI IR AR BT WOLRIBR A T-A R H 24 . KA RSN FLvEAl
T W T E O AR IR G OGRS (RSB R L AFEO LA IS (& IS ORI ALE) « SO AN ik
BEHOEHIEL, W RO B AR SR R B R NE LIRS . 5RO AE S AR O L, R
E WO R R IR Y] VR BRI /NG ML HIRR[8] . SFREEKIBOEHI L, XSSOk B J s T #ELIhRE, &
T L 2 VT A

BRIOGHTF1 Bg8) BR A {8 F 80~100 W AR AED) BB, 2 J A1 40~50 Hz, fH/RFEREEML(75 W,
1.5 J fi1 50 Hz) FAThisn i1 % (30 W, 0.6 J F1 50 Hz) I\ ZhR, [Klit, IX75EEHA L5 TR 4 5 A RE A% K 5T
1 DR (HP) 1) 2 AHIE AR IHLAS - 281, i3 AR IFE(LP)HLAR (B 20, 30 11 50 W). Z Tt 5K #H,
SRR RO AT S IR B ARAR LG, A8 AR D 3R ST RO BT SR A0 PR AR 1 2 A A v R iR . 5
HP % BAHLL, BARMIAILATE T AN 75 28 F 4 (G872 TR = A T ) AT R — M E IR 3, 7E HP
ReEh, [F—&aHLaS T4 AR BPH F&. Pirola GM, Castellani D, Maggi M, Lim EJ £ AW 573
RV E SR 22T A IR BRI AR T ARG S AT F O AU T RS mUBAIZE2E 47, AT
L5 EoR: B LP 50 HP A8 &1 B #4710 HOLEP 45 SRAH [F . EIMSiAT) 7 Stk — 45 1 b e i 95 SR 3 ik
K, Xl LA — P IR RR ] LP HOLEP [9].

FARIER) F—MHKRE RN . BAT, KEGHFTERBFENL. Lumenis ] VersaCut
25— T AR AR O R AR BB L . IRIR I (Wolf) (¥ £ A f(Piranha) & —FPEEHT ) 175 5%
BERTRY AL . VersaCut BAT B BIBSAR A I (0 AL S, T 6 N f L2 AT DA e T8 P e R4 30 J o i
WALHIE A, Lumenis RVFESHMM, AETCKIE, 111 Wolf R EERU/N R [1]. — IUHTRE 1
MU HEREG[10], L& A fRT VersaCut 732 B 7R 48 PRIE B0 AT H1 BRI BR AR H I RO F e 4k, 45
REIRATHIIRAF(PV) < 60 mL B, B i [ R 22 A0 AL, 17T T 71 BRAA AR (PV) > 60 mL B )& A fa
AR Rt e JE T 2 T B B <o = R b U [ =i R = B P e I T 8 O < PN g
HLFE 60 ml LA_F FA A 71 B3 26 Bk OG0 B ARG 58 = R0

3. ZGREREM

WO E AR bR (1) 1 PR A ARG 50/ 1A R I, 0 A e A it K A L R e s 4 2405 Ak
T 51 P 2 S U B T T R B (43 )M 0.4 A1 0.3 mim) 47 %of Ji L AL 4 PO 4549 o 28 A A1 o RV 08 -0 T 471 i
B AR BEO IR AR S & R E AT F IR VIR G R BRI AT X . SRR R R: 2 HF AR R ZE SR
Gt 7% X [(68.3 + 10.4) min vs (71.2 + 10.3) min, t = —1.675, P = 0.096]. HOLEP #H 1fiL 41 1 5 T B 1% /& v oz
¥ 5/ F TURP 4H]2(0~10) g/L vs 7(0~10) g/L, Z = —7.244, P = 0.000], Hi % fEbr4s &8 & KT TURP
H[(59.3 + 18.5) g vs (50.7 + 14.1) g, t = 3.109, P = 0.002], B it b3 [a] W 2 FE T TURP 41[(15.8 £ 6.9) h vs
(44.0 £13.3) h, t =-16.135, P = 0.000], R J5 5 /R E FE B A B 252 T TURP 44[(1.1 £ 0.5) d vs (4.3 +1.0) d,
t = —23.624, P = 0.000], AJ5{ERLH A1 25E T TURP 41[(1.6 + 0.5) d vs (4.7 + 1.3) d, t = —18.891, P =
0.000]. 2 I KA ZER TG ITHE X (4 =0.270, P =0.603). RJ545 1. 3 MHIHTIRE 18, 2
41 QOL 4>, Qmax L A S P = 0.000), IPSS iF4r. RUV bR IR E (P > 0.05); 2
20 IPSS 143« Qmax 4LIA] Al (8] 4 32 HAEF (P < 0.05), QOL ¥4+ RUV 4H &) Atk 8] J5 28 B4 FH (P > 0.05)
[11]. Joi I, SIBRMIRAREE, AJ5FIREF ], (ERERR], DL IR, SKEOLHIR AT 2 IR IE 7T
IR
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BOCHIRBARTE T HA =0 B2, mfa s, KAFIRToI IR 4 B, (IE7EPuERE Ll KRt b hs
HEBERNH . KT mmi S s, A7 s i a1 BRah A= 5828 Bk I06 i 71 Bkl bR AR 7 800r A
SR H RREREAT 45, G510 T8 H Sl s 15 B0 51 R 2 R AT KO BT 21 IR R AR R 22 A 2880, R
ARG TP S T 2T R F B IAR, TR 5 e ZE 55 H RORE I R AR [12] o DR T KARAR AT 51 i
WA, — WU FE LUK O AT F1 8] B R 5 O I 81 IR S B T3 71 DI AR IT KRS (375 g) R
PERT B RRIG2E (BPH) (1 22 A VEFNG 240 . 4518 WoREREOE AT BRI PR AR BoR B AP (2 4k, TR B[]
MALER 2R AR I [A) R0 RIS R) 2 2 o A X A 5 06 28, (RO LI B RAE IPSS FT QOL
05 TR 55 5B U B T 4 LB [13] . 5 T H i e A R P R AR 3, A I I IR o A
205 15171 Z1 R HE A= s N R ZORE, 4 100 451 11 IR Beist Al AAE M EE4H., 105 {51 A H R$TaEm AAE xt
MR, X EL AL TR 2 A 2 [14] . S5 B BRSO R Z BRI R A VA 7 K 30 D ARLEERI R 21
PRI AR N2 G K, (BRI IRAE . — DUATRETEREAL RAF 78 s TURP FIEKOE T 51 g0 B A 1
S EMEI AE R4 4R (AR R G, AR, BRIRIBURE, 4F4E R (IR IR R PIAT 4R (AR, Bk
A2 5 IS FR I P AT LT 15 AR RE . SRT,  FRATTR AR JRIE 117 41 i H AR R KO S 5T 21 i 5 B A AT 46
ML A B TIARAE A 22 5, JF HL& JRIE FT 51 I B DI mT 5 KO 6 i 271 B g e A B v 110 v 48 I A T
A K [15]0 KT VEDIRE, HOLEP LT3 BH W35 . — Tt 7e4i th HOLEP 34T S K% i AEAE K& 75%
) & [16].

—IERANTIIR T PR T ARG BT 5 I8 4 1A 2ot % 00 e, @it IPSS. Qmax. PVR
A1 QoL Vs FARBI ., (EBEAI G IR E], XEEFRFRRIEA A 2. SR ER/4T IPSS, Qmax, &
PRIFIA], A Ot T AR 7, XHF PVR BAK QOL FE B bt [ ks sl b AR T HoARFE 7
HHAMMERIEFAME, PKRP FEFIFARM 5D, M HOLRP 2181 . AR A s Y] 25
HAES MR ARJE MR fif, mEREE . IR RIEE . HIREMER RS RS, KR
FEALFRRE PRI R A . BRI ZESE . IR RZE . FRIRTFR. AT R MR IhREmnG . 450 W Mk
EHOCRM R R e . HFRE. ILC Z1FFHF RS WHAMAEROL R & 24 M[17]. HFK
PEFARE R E XM S BT RMRIERE. S IREFHOGHTH D) B AR B F A T 75 ZE AT 71 i
DI KR AR 22 A 2 R B /D SR AR BER (a6 . Siis, 2 FRIE G RT 51
BRUIBRA AT G2 AU SRR K B3 AR YT 7 ik, — ISR i R & IRIE BT FI R DIBR AR 5 Tt
FARML, REGREBOCHTFIRYIBR AR 75 2K T AR [ (IS 8% 27.49 7381 95% A1 {5 X 8] (CI)
16.54~38.44; P < 0.00001) 354557 4 15 /0 (14 B 41 it 2 B (A S 805 -11.72 g 95% CI —21.75 £-1.70; P =
0.02), ERZWOLRTFIBRUIBRA M B3 M40 8 R Bf 2 3 984> (-0.97 g/dL; 95% ClI —1.31 £-0.64; P <
0.00001), SR B E M (IS % #£-3.67 K; 95% CI —5.60 £—1.75; P = 0.0002), 135 8] % 56 (In AL
B8 7 -4.75 K5 95% CI —6.57 22-2.93; P < 0.00001), iy ifiL #5¢ /b (FUAF L 0.105 95% CI —0.03~0.35; P = 0.0003)
[18].

KT WOEHTFI IR B B AR S HLAE N B R4l 51 IR V)RR F AR (RASP) B #4 LE,  — Tt 78 [l i 145 %
RASP F1 HOLEP 1244 3C#ik, RASP i&HF 80 mL > #i%IAR, 1 HOLEP 5 K/NEJK. fEF R[], PSA
AR (IR ERFE B B B A) B RZFESCKIAm A T T A R Z 5 TR AR KR KRR
JB5 IR 2 2R 27 AR ARAR . B TE PRI 58 FOHE R J5 T AR ARAR T 22 7 1 BN i 75 P 45 AN 3% . HOLEP
o tH A AR BRI ], SRR A, SRR A AR w2 H B2 . RASP H 4k B Je i 2% 5] il 2k
AEMRIIAR G FIAIR K EE2 . HOLEP &2 —F 5 RSP ERMFAR, AT RMOIF R EZFRME THE, I
BATRRTE Y R T Bt . B Al T 71 IR V) BRI AR T ) 1] RE 2 AE 24 K H B S e 25 A 58, (H
T B — D 9T DA E BB )V B AT AT 1 [19]
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—IUEGH WL, AR R BOCI R BRI U RBERSE, HRMBERTIEERT T, X
FEEKWOG I BRI A i 1B AR PR i T e AN . 8 2020 4F, £8id 30 44 B il sk, &
IWLFHEA T HOLEP Ja IR — R FEER. 45ik: TRATFIR N, 24 RIkER T & #2 HOLEP J&
BHEE )R T EER . BRI ASA KB IR IR - PR A £E XUBS [20] -

4. WA

BOLBARRE —MEPHEAR, ZATTO T ANE. — T s 567 4 B 197 F ek
JERTF BRI R AR A S 5 SRR R AR o HoLEP W] ASE 45 A FRIAEIR 22 iR [21]

5. ¥ 3Lk

PO H A R 58 AR (HOLEP) 2 75 EL A BEWR 2% > #i 28 7 — T 7 [R5 23 100 B 7E ik 2% L4 N B 18
RIZI AR R /INE252 38 HOLEP F AR LUTS I 25 F1 R M BPH 35, £518: HOLEP %A LA BEWS 5 >]
M2k, A ERT] 25~50 (19I5 BEIA B A LI [22].

&5k

[1] Das, A.K., Teplitsky, S. and Humphreys, M.R. (2019) Holmium Laser Enucleation of the Prostate (HOLEP): A Review
and Update. The Canadian Journal of Urology, 26, 13-19.

[2] Abi Chebel, J., Sarkis, J., El Helou, E., Hanna, E., Abi Tayeh, G. and Semaan, A. (2020) Minimally Invasive Simple
Prostatectomy in the Era of Laser Enucleation for High-Volume Prostates: A Systematic Review and Meta-Analysis.
Arab Journal of Urology, 19, 123-129. https://doi.org/10.1080/2090598X.2020.1789809

[3] Shvero, A., Calio, B., Humphreys, M.R. and Das, A.K. (2021) HoLEP: The New Gold Standard for Surgical Treatment
of Benign Prostatic Hyperplasia. The Canadian Journal of Urology, 28, 6-10.

[4] Yilmaz, M., Esser, J., Suarez-lbarrola, R., Gratzke, C. and Miernik, A. (2022) Safety and Efficacy of Laser Enucleation
of the Prostate in Elderly Patients—A Narrative Review. Clinical Interventions in Aging, 17, 15-33.
https://doi.org/10.2147/CIA.S347698

[5] Vincent, M.W. and Gilling, P.J. (2015) HoLEP Has Come of Age. World Journal of Urology, 33, 487-493.
https://doi.org/10.1007/s00345-014-1443-x

[6] Foster, H.E., Dahm, P., Kohler, T.S., et al. (2019) Surgical Management of Lower Urinary Tract Symptoms Attributed
to Benign Prostatic Hyperplasia: AUA Guideline Amendment 2019. Journal of Urology, 202, 592-598.
https://doi.org/10.1097/JU.0000000000000319

[71 Xu, C., Xu, Z, Lin, C., Feng, S., Sun, M., Chen, J. and Zheng, Y. (2019) Holmium Laser Enucleation of the Prostate:
Modified Two-Lobe Technique versus Traditional Three-Lobe Technique-A Randomized Study. BioMed Research In-
ternational, 2019, Article 1D: 3875418. https://doi.org/10.1155/2019/3875418

[8] Doizi, S. (2022) Lasers for Benign Prostatic Hyperplasia (Hybrid, Blue Diode, TFL, Moses). Which One to Choose?
Current Opinion in Urology, 32, 438-442. https://doi.org/10.1097/MOU.0000000000000998

[9] Pirola, G.M., Castellani, D., Maggi, M., Lim, E.J., Chan, V.W.S., Naselli, A., Teoh, J.Y.C. and Gauhar, V. (2022)
Does Power Setting Impact Surgical Outcomes of Holmium Laser Enucleation of the Prostate? A Systematic Review
and Meta-Analysis. Central European Journal of Urology, 75, 153-161.

[10] Chen, Y., Xu, H., Gao, D., Gu, M., Liu, C., Zhan, M., Cai, Z., Chen, Q. and Wang, Z. (2022) A Prospective Rando-
mized Controlled Trial Comparing the Effect and Safety of Piranha and VersaCut Morcellation Devices in Transureth-

ral Holmium Laser Enucleation of the Prostate. International Urology and Nephrology, 54, 2977-2981.
https://doi.org/10.1007/s11255-022-03218-0

[11] Bk, BEAOMR, SRIEE, 2. SR8 A5 RO IR AR 5 4 R E 5 AR PIARIEIT B ME RT 20 AR AR T AL
B EBEISMERE, 2022, 22(1): 48-54.

[12]1 TEA, ¥¥, XN, 25 mSEdar 5 £ S0l AT 80PN 0], T HEES44E, 2022, 44(12): 1173-1174.
https://doi.org/10.13621/j.1001-5949.2022.12.1173

[13] Habib, E.1., El Sheemy, M.S., Hossam, A., Morsy, S., Hussein, H.A., Abdelaziz, A.Y., Abdelazim, M.S. and Fathy, H.
(2021) Holmium Laser Enucleation versus Bipolar Plasmakinetic Resection for Management of Lower Urinary Tract
Symptoms in Patients with Large-VVolume Benign Prostatic Hyperplasia: Randomized-Controlled Trial. Journal of

DOI: 10.12677/acm.2023.1351116 7972 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1351116
https://doi.org/10.1080/2090598X.2020.1789809
https://doi.org/10.2147/CIA.S347698
https://doi.org/10.1007/s00345-014-1443-x
https://doi.org/10.1097/JU.0000000000000319
https://doi.org/10.1155/2019/3875418
https://doi.org/10.1097/MOU.0000000000000998
https://doi.org/10.1007/s11255-022-03218-0
https://doi.org/10.13621/j.1001-5949.2022.12.1173

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Endourology, 35, 171-179. https://doi.org/10.1089/end.2020.0636

KK, TRISEE, VrAmi, 55, HoLEP fE-AKII I ARGTEE MY 41 BRI £ N b BRI [0]. Sk s e 22 e 24k, 2022,
47(9): 1222-1224+1228. https://doi.org/10.13898/j.cnki.issn.1000-2200.2022.09.017

Bai, F., Feng, S., Xu, C., Xu, Z., Chen, J. and Zheng, Y. (2019) Transurethral Resection versus Holmium Laser Enuc-
leation of the Prostate: A Prospective Randomized Trial Comparing Perioperative Thrombin Generation and Fibrinoly-
sis. Medicine (Baltimore), 98, e15223. https://doi.org/10.1097/MD.0000000000015223

Kuebker, J.M. and Miller, N.L. (2017) Holmium Laser Enucleation of the Prostate: Patient Selection and Outcomes.
Current Urology Reports, 18, Article No. 96. https://doi.org/10.1007/s11934-017-0746-z

Sun, F., Sun, X., Shi, Q. and Zhai, Y. (2018) Transurethral Procedures in the Treatment of Benign Prostatic Hyperpla-
sia: A Systematic Review and Meta-Analysis of Effectiveness and Complications. Medicine (Baltimore), 97, e13360.
https://doi.org/10.1097/MD.0000000000013360

Wei, H.B., et al. (2021) Transurethral Laser versus Open Simple Prostatectomy for Large Volume Prostates: A Syste-
matic Review and Meta-Analysis of Randomized Controlled Trials. Lasers in Medical Science, 36, 1191-1200.
https://doi.org/10.1007/s10103-020-03153-5

Shelton, T.M., Drake, C., Vasquez, R. and Rivera, M. (2023) Comparison of Contemporary Surgical Outcomes be-
tween Holmium Laser Enucleation of the Prostate and Robotic-Assisted Simple Prostatectomy. Current Urology Re-
ports, 24, 221-229. https://doi.org/10.1007/s11934-023-01146-9

Slade, A., Agarwal, D., Large, T., Sahm, E., Schmidt, J. and Rivera, M. (2022) Expanded Criteria Same Day Catheter
Removal after Holmium Laser Enucleation of the Prostate. Journal of Endourology, 36, 977-981.
https://doi.org/10.1089/end.2022.0007

Droghetti, M., Porreca, A., Bianchi, L., Piazza, P., Giampaoli, M., Casablanca, C., D’Agostino, D., Cochetti, G., Ro-
magnoli, D., Schiavina, R. and Brunacilla, E. (2022) Long-Term Outcomes of Holmium Laser Enucleation of Prostate
and Predictive Model for Symptom Recurrence. Prostate, 82, 203-209. https://doi.org/10.1002/pros.24259

Gurlen, G. and Karkin, K. (2021) Does Holmium Laser Enucleation of the Prostate (HOLEP) Still Have a Steep Learn-
ing Curve? Our Experience of 100 Consecutive Cases from Turkey. Archivio Italiano di Urologia e Andrologia, 93,
412-417. https://doi.org/10.4081/aiua.2021.4.412

DOI: 10.12677/acm.2023.1351116 7973 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1351116
https://doi.org/10.1089/end.2020.0636
https://doi.org/10.13898/j.cnki.issn.1000-2200.2022.09.017
https://doi.org/10.1097/MD.0000000000015223
https://doi.org/10.1007/s11934-017-0746-z
https://doi.org/10.1097/MD.0000000000013360
https://doi.org/10.1007/s10103-020-03153-5
https://doi.org/10.1007/s11934-023-01146-9
https://doi.org/10.1089/end.2022.0007
https://doi.org/10.1002/pros.24259
https://doi.org/10.4081/aiua.2021.4.412

	前列腺增生激光剜除术现状
	摘  要
	关键词
	Current Status of Laser Enucleation of Prostatic Hyperplasia
	Abstract
	Keywords
	1. 引言
	2. 技术
	3. 结果与安全性
	4. 耐久性
	5. 学习曲线
	参考文献

