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Abstract

Objective: To evaluate the clinical efficacy of transurethral resection of the prostate (TURP), plas-
makinetic resection of the prostate (PKRP), and thulium laser enucleation of the prostate (ThuLEP)
in the treatment of high-risk benign prostatic hyperplasia (BPH). Methods: A total of 227 patients
with BPH admitted to our hospital from July 2018 to October 2025 were enrolled and divided into
three groups according to the surgical procedure: TURP group (77 cases), PKRP group (78 cases),
and ThuLEP group (72 cases). The three groups were compared in terms of operative time, intraoper-
ative blood loss, postoperative bladder irrigation time, postoperative catheter indwelling time, in-
cidence of postoperative complications, and economic parameters. Results: Compared with the TURP
group, which had a postoperative bladder irrigation time of 2.00 days and a catheter indwelling time
of 7.50 days, both the PKRP and ThuLEP groups had shorter durations. The PKRP group had a bladder
irrigation time of 1.50 days and a catheter indwelling time of 7.00 days, while the ThuLEP group had
a bladder irrigation time of 1.00 day and a catheter indwelling time of 7.00 days. Regarding postop-
erative complications, the TURP group had the highest incidence (29.87%), the ThuLEP group had
the lowest (23.61%), and the PKRP group was intermediate (26.92%). In terms of economic parame-
ters, the total hospitalization cost in the TURP group (RMB 13059.24) was significantly higher than
that in the ThuLEP group (RMB 11874.59) and the PKRP group (RMB 12807.77), with statistically
significant differences (P < 0.05). Conclusion: All three surgical procedures are feasible for the treat-
ment of high-risk BPH. Among them, ThuLEP demonstrates significant advantages in intraoperative
blood loss control, postoperative recovery speed, and complication prevention. PKRP shows bal-
anced performance, while TURP requires special attention to complication prevention and recur-
rence rate.
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1. 518

B i 471 Fi 384 4= i (Benign prostatic hyperplasia, BPH)-2 51z t % 4 53 M HE R B A5 5 o LA — i B2k
Peldio RIFRIEE B R KN, 40 % L R RN 20%, 60 % DL FN 50%~60%, 70 % LA
%) 80%~90%. 1, MEFHFRSTO DB ENEA —FE bl EFEEMERECO . L BRI, FRZA
EERTFIRE A1), ZREH WM BERON IR, R RIRMEZ . JRIEE, JRFBA. (AW RS,
B IS IRIEE . SR . IRIBEYL. 45A . BRUK. BIRASEIRRIE, Nz M5 3k
TIRZIE, RS AT RS, DR, R A R AT ARG AR W SRR 2 R R R T ARG
J7[2]. 4 JRIEHTF R H IR (transurethral resection of the prostate, TURP) K 1 # #4 BPH 4MEHAITHI “ 4
e [3], EXfFRfadd, HEARAhHmER KA. BUEEAMERRE S, Rl TIGRNH. BE Mo
RIRFE, 2 FRIERTHI IR BT H ) R (plasma Kinetic resection of the prostate, PKRP) A2 JR 18 Hij 41 iR 4% ik
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58 B AR (thulium laser enucleation of the prostate, ThULEP)Z# 7L I FRFE) N H . PKRP FJ &5 85 F AR {E
IR T s A OB I BR AT FI R 2R, ke T AR G IR B s i, BRI, REIEHR
I RIEARTE 2, X TARF>80 mL 1) BPH B WA BH, HIRTRCR S TURP B R 2R, 44Y)
BRFMERICE T TURP, I RTSGINHT 1 B4 A e A %8 [4] . ThuLEP MK 2 pm HAEHOL, X
AT AR GUHATAEUE VIR AR AL, B FARMEFEMW . 1B RCREF . REWE RS, —DURTHE X,
EEHI 70 R R RO R R B TURP A AT TR, RINARJG PSA BRI EE TR, $2HLrT Bexy il
) i AR DT B3 5 AT R[5
H AT AHX =FoR A 6 BPH B A U 2 VLR T D, HBEE BRIT BRI 2,
FLE H BTSSR T IR 52 JRIE AT A IR HOCH R R K BB I 52T, E H RTEx T =MoR LR A
& ET S BRAA BRI A IR FR BT, BRI, AT [l 4 A 227 Bl fe BPH S MR RE, &
iU TURP. PKRP K& ThuLEP =FRZ M HEFARMFENS . RJEIFRAE . AEIRSCE T L& &5 6 hx,
B 7 9 RIS AR AR S B SR BEAR AT 38 31 SE LR I A4k DL B O S e SR B8 KRR 2
2. BRSHE
2.1. —HER
eHX 2018 4 7 A #2025 4 10 H ABEHIA 1 227 151 51 B AE 2R AR B St B, HR4E AR T 4
4 TURP 41(77 #l). PKRP #1(78 1) % ThuLEP #1(72 fl). @A AbRifE: @ 754 Cf EWR IR RS b
BITTRE T 2024 fi) KT BHP isWibsiE, HEMBY¥. L=, AEEESWZ; @ Fi >70
& BRI B — A LB E RS (O L BB O FFE TARMKIRIE. HERRIRHE: © AETFR
HRIEME: @ A IRefEiGE: © BIEMREE: @ RN E2HMmIT67: © &3FHIRED)
RERRRG . B SRR © EIRITCH . FREPRAE . ARE B, o2 Ja v Bt .
Table 1. Comparison of preoperative general data
1. RET—RREL BRI
fabw R (X) BMI (kg/m?) i Z1 AR (cm3) e L& B PR i 52
PKRP 4(n=78) 74.5(70,80)  23.60 +3.89 47.68(29.48,78.93) 54 (69.2%) 9 (11.5%) 15 (19.7%)
ThuLEP i(n=72) 755(72,79)  23.11+2.97 47.84(32.59,75.78) 50 (69.4%) 10 (13.9%) 11 (15.3%)
TURP #4i(n=77) 75.0(72,80)  22.60 + 3.65 50.05 (34.79, 75.89) 54 (70.1%) 6 (7.8%) 16 (20.8%)
Fly? 2 1.665 2 0.016 1.445 0.828
P 0.576 0.192 0.978 0.992 0.486 0.661

M ERBERIEH, PKRP 4 &R 7E(75.0 ¥), ThuLEP 41L& & W N(75.5 %), TURP 41M(74.5
%), —HBFFEB TG Z R (P >0.05); 7E BMI 7, —HEE L5 %Z 5 (P >0.05); EHIFIRIA
UG, PKRP 4. ThuLEP #41. TURP 4145l }(47.68 cm®). (47.84 cmq). (50.05cm?®), A =441t
¥ (P>0.05); fEAIFAETTH, ZHBEEIA M. R Wi 5277 TG4t vh 27 % 5+ (P > 0.05),
WAL 1o

22. Bk

P TR i 7] — A PRAMRIEE A 5E A, e BRI 7 B0 5 4 B BRI
TURP 4. BRI R Jm S8 B A, R0 e D, PR R 8, g DI Zh &0 120
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W, HEIIR N 80W, BENHUIEE, MBI NA IR, SRR 51 ARG A= 175 10 B B U 4 bR T
L, S OB A 6 1 5 AR S FE DI BRI 22, DIBR AN B R R B R R AR, MRS
F1 12 5507 V)8 A A SUE AVRMEIE, WY iZ KPR A E0 0 22 i, 33 4 RV A B i, s )
BRAs RS FEIZHZ, Kar s RIS A Ellik phge s8R D) BR AT A R 2 b, HESR IS S B B
F20 = SIRE, SFEN 60 ml 0.9%E AL EA LI, ARJFHE 3000 ml — ki 51 RS #AT BR S2 k b
e, RIFEHLEREAA[6] [7].

PKRP ZH: JBREE D) Ja B BECA A, W ITH a4l 0, BTG NS B 7 i) Be, F AR 3 K el
VelEht, ZIRIEBENGH TR, WERENIRE. JREIELNL. AFRAEE . BB PR . A
AbEE: R ROV BT BIRRIEAT e AL, IR IRIEAME L BT 0, X T IES: =1k, MR
1 5:00~7:00 JF4f, Jek R yIER, SRJEAE 12:00~5:00 2 (84T 2 B VIR, FEAE 12:00~7:00 2 (8347 F
A, FIPh A AT A IR S, HE RIS S B B F20 =B B IR, S FEHE 60 ml 0.9% LAk
1B AR f5 2 3000 ml — K SRR AT FREE RS D e, AR5 20 240 FAG A [ 8]

ThuLEP 4 BRI ) 5 8 BUEca A, W RTH 380 T, BT GRS ] AR ORI T 3 R
o6, EBORHHTIZE N 110 W, JE4F AT 550 pm, RAELLEEEA, FARBRAVIEIN B E 2% 80w,
2.0)x40Hz, 1EMIIRKE 30W, 1.0Jx30Hz LG, KA U R L1 51 s ) AR ) b0 2%
W MERATHIMRIRIE . R, BRAAMELNIAIE S, TERS B b bRIE FRAE “U” TUITF, 1ERS R
—UAR AT ARSI R R RIEYR, BRI RS 3 A S, FENELLEL S R 9 B AL E . VRS
LIRS T B BRSFR R TR BRTA) 12 fUph 07 Al B 2 B, B E BT USRI 12 s B . OB YIIT 12 sk
LB W RIERE AT IR LY, o N B REES, IRIM A4, iy K, 2D E 1 S
11 SN, TERC “12 sSAENEIVE” (T) . WS TVVA M) 2o mHy S, A0 B o e VT A
Tl S TI S s i1 2 B st [ [ N N 51 S WA P SR S Tl v B 7 = v 1 i ok
A, (A 5 AR R S A B . R AIBRE A B L A, BT R U7 TR AR IR
o BIIRIAIER I, ZHEUR PR S SR B R ORI AT AR SR . JE R B F20 =Ji 3 JRE S FENTEA 60 ml
0.9% S AN 3 1k 1L, A5 42 3000 ml — R PE SRS AT RELR B e, AR5 4HZUE M HAL A [9] [10].

ARG BT A B U U R TR, AR 51 AR € ke 4 1 I e v b B HR B B PR BN (D

2.3. MERIRFIEMNARHE

2.3.1. EFAREFERR
FARE A, R ECGEEFARAGMAEA FRETEEH), Bt E, SRS S Er 6,

2.3.2. Rigtets

ARG I R AEZR (R A G 2 B 1 20) . B EROR)E 6 NMHLLEHIL IPSS WA BAR )G 3 4~ H
ARMETHE>5 4> B 48>12 43, [\ Qmax R [%>30%E¢ RUV 3 hi=>50 mL, 5% & IFaa25ia 77 o i
RFRFICAE K. ), IPSS N, HAREERAEGN: © BRI BEHILRERER >38C). R,
JRE HER ML B X R, HIRHE A >5 ANHP, J5TE H BUR R 7R H V& $>10*5CFU/mI; @
PR IR T I E s WA, RS RS A BN AR e B B, 7 24 (0
FRIF . 2R =) iasT E il R, @ KRS REHRHIRE=L G HIA B 30 RBR
H. 24 /N PRESFRE>2 g (18 b bR A2 P 2 S B e A w00 0 1)

2.3.3. ZFFIRR
AHIE TR AT Be T 1) 5 3% VR N BF 2P fa b, BUAGIE T AR, FR2. 250 %. &2 R
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PP P9 A . 9 A RIE T BR B (ke il 2 R &g, DU B 2 W v e, A oy AR T (OT) -
24. GtFEHRE

KHI SPSS 27.0 HAFHATEAE St IES AR GIRIUA x + s £ow, AL FUBCR FH SR 307 253
Brs AEIES DA RTERILL M (P25, PT5)E R, 2411 HLBCRH Kruskal-Wallis H #6536, G Giit2 2 &
BE—54T Dunn’s FGH5, 4 Bonferroni VAR IE, I DA REFRICTE R 2H 18] 22 57 (FH [F) 7 BE R R 22 57 0
it E S, ANATERR P < 0.05). HEERL 0 (W)FR, AEHECRA 2 K56k Fisher #iIHER
. PLP<0.05 NZEFH G E Lo

3. R
3.1. BFEREPIERFR

S B E T ARMEARHBGE L 2. Kruskal-Wallis H #6536 Eor, = TR E . A S BERE o
) b A 5 PR B B ) ) Ak 22 R 246 e i 7 L(H = 7.688, P =0.021; H = 18.562, P < 0.001; H = 7.824,
P =0.020). #t—#47 Dunn’s 35 K56 3142 Bonferroni K 1E, 4558 ER: fE TR J7H, ThulLEP 4HE
EKT TURP 41(P = 0.024), 15 PKRP 412 7 o4tit5% = X (P = 0.109), PKRP 415 TURP 4% 7786
Giit2f 2 (P = 1.000); 78 A J s it b g st 18] 5 D, ThuLEP 4H 55 25 45 T PKRP 21 A1 TURP £ (P #4<0.001),
ifi PKRP 415 TURP 41 % E4i it & X (P = 1.000); (EARJG S /RE B BR8] )51, ThuLEP 4B EME T
PKRP #(P = 0.001)#1 TURP 41 (P = 0.041), PKRP 45 TURP H 7% 5F L4t ¥ = X (P = 0.666). Ih4h, =
AR & 2= oSt 5 L (H = 1.884, P = 0.390).

Table 2. Comparison of perioperative indicators
F* 2. EAREAIEFRTLL

febr PKRP 4 (n = 78) ThuLEP 4 (n = 72) TURP 4(n =77) F P
TR 8] (53-5) 96.00 (60.00, 120.00)®  108.50 (81.75, 134.50)* 85.50 (60.00, 120.00)> 2  0.021
A & (=) 373.73 (225.64, 536.84)  304.92 (176.77, 515.59) 401.20 (198.30, 605.98) 2  0.390
N R ATIEICN)| 1.50 (1.00, 2.00)° 1.00 (1.00, 1.38)? 2.00 (1.50, 2.00)° 2 <0.001
ARG HE FIRERH(R) 7.00 (7.00, 8.00) 7.00 (6.00, 9.25)2 7.50 (7.00, 8.75)b 2 002
IPSS Z1H 22.00 (20.00, 24.00) 21.00 (19.25,23.00)  22.00 (21.00,24.00) 2 0.072

E: BT HAFE EAR R R Z Dunn’s F R34 Bonferroni K2 1E J&5 41 10) 22 78 Gt 24 5 (P < 0.05); M
BEETC 7 BRI RN 22 R E G55 (P > 0.05).

3.2. REHEZIERR

ARG I RAE R 2 # ThuLEP 415 11%(23.61%), PKRP 417X (26.92%), TURP 4% (29.87%). &Kk
J5if, TURP 4H 6 #1(7.79%) AR5 L E %, 1fi PKRP 41A1 ThuLEP ¥k WE R, HEBHSZIT#ZERP
<0.05). ARG, I BEDEEZE . IRREER AR AL, Bhgit 25 (P > 0.05). P& 3.

Table 3. Comparison of postoperative complications among the three groups

3. REHKREXLL

215 JR I PN it RREE BEAERND )] BER ERED (%)
PKRP (n = 78) 13 5 3 1 26.92 0 0
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gk
ThuLEP (n = 72) 8 6 3 0 23.61 0 0
TURP (n =77) 9 7 6 1 29.87 6 7.79
P 1.245 4551 1.469 0.937 12.006
P 0.537 0.603 0.480 0.626 0.002

3.3. ZFFIHERERBERRY

AR O EEBE A Geih o R (H = 13.256, P < 0.001) . Dunn’s $ /55 7x, ThulLEP 414F:
Bt 9 B KT PKRP ZH (P = 0.010) /11 TURP 41(P < 0.001), ifi PKRP 205 TURP 412 i) % R L4t it
BN (P=1.000). —HARFERERE LR Z R LS 0HEE L (H =2.290, P =0.318). L% 4.

Table 4. Comparison of total hospitalization cost and postoperative hospital stay among the three groups
=4 REERRERSHLELL

Ei=2an PKRP 4. ThuLEP 41 TURP 4 F P
N _ 12807.77° 11,874.592 13,059.240

*I‘Tll ] )
TEFERAETR (D) (11448.18, 13529.68) (10,509.93, 12960.65) (12,126.80, 14,852.05) 2 <0.001
e 7.00 7.00 8.00
AR FERE RECOR) (7.00, 8.00) (6.00, 10.00) (7.00, 9.00) 2 0318

E: BT RAFE EAR TR R Z Dunn’s F R34 Bonferroni £ 1E J&5 41 10) 25 78 Gt 24 5 (P < 0.05); M
BEETC 7 BRI RN 22 R E G %5 (P > 0.05).

4. ¥1ig

RO G BRI A TR 2 A D M e i Wi 2 —, B TR, A s sl AL RO 2 Ty e
BEAAE R, HA IR IR, XTI TR ARG, B, ande] e fE mn g i
B4 BB P RE R BUR BRI R . SRS B R BR B PR T AR S (SRR S, — B2 W R4
BT ) S S5 . BEEBIAMEHE AR R, TURP. PKRP. ThuLEP Z5AR 05 N T BPH
I RIGTT , A =R ARAAE = fa BPH B 197 806 LA Z RGN, A R AT AR AR R m A
MR 2 MR HER, AIRIRIL SRR T — 2 N . BTk, AW 58 Bl i 2 4 227 19 5 /& BPH
BERIGAR TR, DU S fE BPH B8 AR AR B S 5K

FARI ARV F AR HERR 2 —, AW, ThuLEP HF R K, A A 108.5 43
B, B2 KT PKRP 44(96.0 40%) ! TURP 414(85.5 7r%f), X S5REAERF T4 R —8[11]. 43 Hr L5 H vl gE
H: @© ThuLEP RAEHIVERBIBREEAR, 5ZHE T I AMRHE B 7 B ARAA, R ERoR R A
@ k3 2R TR A A SO AR 2 i L, 390 7 RIS [R][12] . ®) ThuLEP 4HF- AR Hhid 75 58 45 41 21
WSS, — R RN T TR A .

AR A2 Vs PR AR s e br, LN TRfEEE B EKR, A, ZdAlimEy
BT 2 BOCERIREE . BN, B RIS [2)I0IE TURP 414 &y 203.05 + 20.24 mL, feH2 13414
TURP A i Ifi 5y 221.31 + 37.54 mL, #fiZ5F[14]41E TURP &N 74.7 £ 21.7 mL. & X Fl 2
ST RE R AFE . ARABEY NG G BPH, “FIFER >75 %, &IFmilE LFl ik 65%~83%. CH
WFFEUESE, o I AT A 2 iy 470 L o 200 0 5k ol 40 o (1 B, 398 ol A 288 88 AN ML 38 P R A K R R
&, FEETFIR A NS, AR i ARG E[14]. RE AR I E TG R G R, (HIRA
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R, ZMoARR L& AR (ThuLEp < PKRp < TURP) 5 2300k —3[10]-[12], 7 BIAEMOGHIE
AR 1 I 35 7E 5 A i A7) i R AR SR T

[FI, AJE WK E RPN B FARMA R BB, AHFFi+ ThuLEP BBt sef a1 d)Fi5:
PRAE B B R) (7 )38 560 T AP ZH, TURP A BSBE e iy 18] (2 d) A5 JRE B B ) (7.5 d) ¥ ek . X5 /4
N[5 ORI 70285 TARAT . 1090 2o PVP 2080 TUPKP 2B Bk bk int 7] 2» o 1.72d A1 1.84d, &3
%5F TURP 411) 4.55 d. Li Z5[16]t i ThuLEP A A2 80N 2 d, SR HEET. SR,
A I = 20 R B LN 1) (6~7 o) K T SCHRARIE o 9140, R A A5 [ 13T 5 bk 4H PR A B B I R) A
25d, XiH%%E[17)3RiE TUERP 4R & B B[] 2.18 d. ATREJR N : AW RX R AR GEE, RGN
Ak RV IURD BRI B, R DT ] T B K T Y R A

ARG IHRAE AT B F R MEMGEATEhR, AT ThuLEP 41JF K JE & & A4 %(23.61%) fik T PKRP
41(26.92%) 1 TURP 2H(29.87%), X% 52 HOCHR—5. RAKAIRE[18]0 LLAF B Tl R 5B IIR,
RINGH R I AORE R A 26 7.37%, HEUIZH 9.47%; @ SCHISE[6]41E HOLEP ZH I A fE % 6.45%, TURP 4H
22.58%. AMIFRAER A, HATgeREARE: O SafamSaime . R BRK, YR E
@ FHFERE >75 %, HLPWARIIZE:; © ARuTE IR LB S, TURP A G IR G K 4 5 50E
RFLFEAE: @ KRR JS 7 EACK [ EEHE P AL g, S hRE B BN R AHRE K, (a0 T KR .
FEAMEARERR S, AWFFTH TURP AR5 6 N H E K %A 7.3%, 1 PKRP 1 ThuLEP HJc—H#IE K.
X—Z R R P AR SIS HGE AR S 12 A~ H =41 IPSS. Qmax Z:febrdlf 2 7 gttt
SR, RYTITRMIT . A TURP HE KRR SRR : TURP KIZ 2 DI 7 X AE AT 51
RN B e 31 [X 3 5 e R R AR 2L 2, VIR se BEMEA sl bR s Iz mfa B a R AN AR £, i
R BRARTE 2 PRk SRR R . 25 b, A RIE 2 = HAETF AR ARR G AL, T2 i S AR
TEM FARABI—— R R, AIRER 2. PutAZ s E . REEEERS. X— KRR, £5
f& BPH BE B FAMRE MG, MAREE: O RirasEmiik. i @ Mty nis
MEM#ETT%: @ ERIEZ 2R FRPRGRSIRE, AR HENE; @ ARG G5 i .

PRIT 2 AR s il PR R SR ) GBI 3, 522071, ASBEFer ThuLEP ZHAF B i 2% F 55 11K (11874.59
JT), FHLT PKRP £H(12807.77 JG)F1 TURP 4(13059.24 7T) (P < 0.05). ZpHr L@ maely: Bk, &
JE MR, S RS [F) R0 5 PR B B AV AG, PRASE 9 o 7 B 9 45 ) o AR BB IR, R RORE /D,
HTE KGR, BRT ZIRFRWRWESI M £=, phremrmlf, el HEmD, KT
FEMRUAS o 33X — KBNS T8 AT BT B SR ik T 5 FORAIARYT 7 R BA EER DAL EE L.

BT A RAER, &6 mfa BPH BEMR AL JRH UL FARIEREN: © X TEkd. BEalmEmE 2.
KR BLEE 2 0 R 52 PE 22 R R 3, 13 ThuLEP. AR I AE 26 A PR B 52 4R pi J I i
i R N o BRI PR AR 7 2248 B L HERE OB R ARANE N AR AR FT 51 1 (>80 mL) &3 it R [19].
@ T ATFUBRAR 1 25(<80 mL). W AMAIR. HIEEPUETF AR EE, PKRP & RIFMIES. HETF
A AT RO RIS, HBE% T TUR L8 MERE . @ X T3ZER. MIEHEOE R & 1§
£, TURP 32 Ik %, (BT AR AERE AL, &AM AA G HAIE B . SRR >80 mL
MIRTZIME, EUEH TURP, W% &2 A WOL A RS 0 [20].

K FRAEAELL TR © FEREN R, WA A TE R @ RAOHR, FAERR,
SERAMETER; © VIR REE6 N H), @I RS R B GRS @ KRXPEDRe Rz i
TR ® REMER SR LR . JGET TR 2 FOENI AT 7T, fEKRE U], 4
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