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[Abstract)] Objective To evaluate the efficacy and safety of transurethral
plasmakinetic prostatectomy (TUPKP) versus transurethral plasmakinetic enucleation
of prostate (TUPEP) in treating benign prostate hyperplasia (BPH). Methods PubMed,
EMBASE, the Cochrane Library, CNKI, VIP, CBM database and Wanfang database were
searched for relevant randomized controlled trials from January 1st, 2018until September
15, 2021, and references were manually searched. Two researchers independently conducted
literature screening, data extraction and quality evaluation. Statal3.0 software was used for
Meta-analysis. Results A total of 30 studies were included, reporting on 3,218 BPH patients,
of whom 1,626 received TUPKP and 1,592 received TUPEP. Meta-analysis of results show
that: for effectiveness, when treating a normal volume (<80 mL) prostate, compared with the
TUPEP group, the TUPKP group had less tissue removed, higher PVR at 6 and 12 months
after surgery, but lower IIEF-5 at 3 and 6 months after surgery (P<0.05). When treating a large
volume (>80 mL) prostate, compared with the TUPEP group, the TUPKP group had less tissue
and higher PVR at 3 months

after surgery (P<0.05). In terms of safety: when treating a normal volume prostate, compared

removed, higher IPSS at 6 months after surgery, and smaller O,
with the TUPEP group, the TUPKP group had longer operation time, hospitalization time,
catheterization time, bladder irrigation time, more bleeding during the operation, and higher
risk of capsular perforation and bladder spasm (P<0.05). When treating a large volume
prostate, compared with the TUPEP group, the TUPKP group had longer operation time,
hospitalization time, catheterization time, and bladder irrigation time (P<0.05). Conclusion
For both normal or large volume prostates, the overall efficacy of TUPKP and TUPEP in the
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treatment of BPH is similar, but TUPEP is superior to TUPKP in terms of safety.

[Keywords ] Benign prostate hyperplasia; Transurethral plasmakinetic resection of

prostate; Transurethral plasmakinetic enucleation of prostate; Systematic review; Meta-analysis
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Table 1. General information, baseline characteristics and outcome indicators of the included studies
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Figure 2. Evaluation of the overall risk of bias in the included studies
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TUPKP AARJ5 6 1~ H [WMD= 1.54, 95%CI (0.43,
2.65) 1 F1 12 4~ H [WMD= 5.27, 95%CI (0.57,
9.97) ) PVR¥EZ£, 3/H [WMD= -4.10, 95%CI
(=522, -2.98) | #1 6/~ H [WMD= -0.81, 95%Cl
(-1.50, -0.12) ] i TIEF-5 A%, 1) 4 41 &
/b [WMD= -8.54, 95%CI (-12.63, —4.46) |
ZRAGIH¥EY (P<0.05); MAGL, 3
6. 12 MHIIPSS, O, QoL, AJ5 1. 3P
PVR, ZEMAM LG IT¥2ER (P> 0.05) (%
) o BFXTRARFRRETSI RS, 5 TUPEP 4AAH L,
TUPKP 20 R J5 6 4~ H Y TPSS ¥ & [WMD= 1.35,
95%C1 (0.10, 2.61) 1, 3 NHK O, F/N[WMD=
-1.45, 95%CI (-2.05, -0.85) ], 3MH ¥ PVRIE
% [WMD= 0.56, 95%CI (0.17, 0.95) ], VI

%2 TUPKP#NTUPEPi&:

/D [WMD= -12.85, 95%CI( -25.31, -0.38 )],
LREGIH#EL (P<0.05) ; MAK 1. 34
AR IPSS, AJF 1. 6 MAM O, RJF 1.3
A Qol, ARJ5 6 ~HB PVR. IIEF-5 7E P4
TG iR (P>0.05) (£3) . BUSES
Mror Bl bR it s fs, A IF ROy A B A 4
S-S EER Y INCERE Sy LIRS b N e
il Begg i 46 25 e b 7 - (A FR T A1 B A VT B 2L 41
W AFELER WAL (P> 0.05) ; Ha
B WA REFR R AR B A B, AR
17 R R AR
232 ZHAMIGAF

G VETEBR Meta 43 7 45 R WL & 4 F1E 5,
Bt AR R T S R R A, 5 TUPEP 4 AH L,
TUPKP 20 F-ARmHa] [WMD = 7.48, 95% CI ( 3.62,
11.34) ], fEBEHFE] [WMD = 1.79, 95%CI (1.22,
236) 1. AJ5 T IR & B & E [WMD = 0.97,

Egger

TEEERIIREFN AR EERERICE

Table 2. Summary of the effectiveness index results of TUPKP and TUPEP in the treatment of
patients with normal prostate

. e 1 v S ARV I
s Bt HAR (U0 B ey PE WMD (95% CI) Pl
PSS
11~H 41345 326/325 92.0 <0.001 0.45 (-1.02, 1.92) 0.548
31 H R 450/451 30.2 0.209 0.16 (-0.12, 0.45) 0.261
6™ H QIIH16:19.25.2831.33-353] 594/594 97.0 <0.001 0.53 (-0.36, 1.41) 0.243
129-H 211 180/180 33.7 0.219 0.46 (-0.36, 1.28) 0.271
Oax
™A 3013 286/285 85.8 0.001 -0.62 (-1.96, 0.71) 0.361
3 [ 450/451 83.2 <0.001 -0.46 (-1.42, 0.50) 0.349
64~ H 101102228 634/634 97.5 <0.001 -1.85 (-3.83, 0.13) 0.066
129 H 2131 180/180 50.0 0.157 0.29 (-1.48, 2.07) 0.745
QoL
1~ H 303 286/285 32.6 0.227 0.04 (-0.09, 0.17) 0.580
31 H R 335/336 63.3 0.028 0.08 (-0.11, 0.26) 0.424
64~H 7161923313331 511/511 94.9 <0.001 -0.13 (-0.45, 0.19) 0.425
124-H 2P 180/180 0.0 0.443 0.04 (-0.14, 0.23) 0.642
PVR
11~H I 31/32 - - 4.81 (-0.60, 10.22) 0.082
31 H 33 101/102 79.0 0.008 345 (-031, 7.21) 0.072
6™ H Q119227232528 31.33-34] 482/483 97.6 <0.001 1.54 (043, 2.65) 0.007
121H I 31/32 - - 5.27 (0.57, 9.97) 0.028
IIEF-5
31 H 1 40/40 - - -4.10 (=522, -298)  <0.001
641~H e 41/41 - - -0.81 (-1.50, -0.12) 0.022
VIBRZ S (g) 1V s20s7asal-s2s-50l 575/573 90.9 <0.001 —-8.54 (-12.63, -446) <0.001

T: TUPKP; C: TUPEP,
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&3 TUPKPANTUPEPI&Y T XKFRRI SR B & BB E RICE
Table 3. Summary of the effectiveness index results of TUPKP and TUPEP in the treatment of
patients with large volume prostate

_ e i v St A5

e P i it () P (%) P WMD (95% CI) PH
PSS

1A oLl 100/94 980  <0.001 225 (=275, 7.25) 0.378
31 A 3R 171/165 0.0 0.935 0.40 (-0.32, 1.11) 0.282
6~H 30337 199/176 87.6 <0.001 1.35 (0.10, 2.61) 0.034
Opar

1A 21340 100/94 94.8 0.001 -4.58 (-10.17, 1.00) 0.108
31H S 249/228 0.0 0.651 -1.45 (-2.05, -0.85)  <0.001
6~H 357l 199/176 918  <0.001 ~1.85 (-4.76, 1.07) 0.214
QoL

1A 1™ 62/56 - - -0.10 (-0.48, 0.28) 0.607
31H 30l 171/165 0.0 0.725 0.16 (-0.02, 0.34) 0.073
61H 2134 160/137 93.4 <0.001 0.56 (-0.11, 1.24) 0.103
PVR

31H 304l 187/172 0.0 0.789 0.56 (0.17, 0.95) 0.005
61H 2174 137/120 96.0 <0.001 3.19 (-3.81, 10.19) 0.371
IIEF-5

6~H I 98/81 - - 0.22 (-1.14, 1.58) 0.751
DIBRA LU (g) 353042 213/196 91.9 0.036 ~12.85 (-2531, -038)  0.043

T: TUPKP; C: TUPEP,

F*4 TUPKPAMTUPEPAZRLMHIERERILE (EEHTE)
Table 4. Summary of the safety index results of the TUPKP group and the TUPEP group (continous variables)

s oS doa  oem PRI KO
(T/C) P (%) PlE WMD (95% CI ) P{H
FARHFA] (min) P AR QISR 996/904 927 <0.001  7.48 (3.62, 11.34)  <0.001
N LA (. 386/354 964  <0.001 15.50 (2.40, 28.60) 0.020
fEpErsta] (day ) WAL gl 980/976  97.5  <0.001 1.79 (122, 236)  <0.001
KA (R 386/354  89.6  <0.001 0.89 (023, 1.55) 0.008
SR B A day) HEAF 16!t 681866 97.0  <0.001  0.97 (0.69, 1.25)  <0.001
KARFH Gl 386/354 918  <0.001 0.78 (0.22, 1.34) 0.006
JEERE M) (h) @R s 95097761 951 <0.001 11.07 (9.01, 13.13)  <0.001
NN 307 190/173 987  <0.001 33.56 (525, 61.86) 0.020
Aot (mL) @R SRS g78/876  98.8  <0.001 51.88 (3529, 68.49) <0.001
KR 3hss 238/206  97.1  <0.001 27.71 (-7.78, 57.19)  0.136

T: TUPKP; C: TUPEP,
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%5 TUPKPAMTUPEPAZREMIERERILCE (ZHXTE)
Table 5. Summary of the safety index results of the TUPKP group and the TUPEP group (dichotomous variables)

_ " U LSRN S AFXF R
D AL SR T C P (%) PIE RR (95% CI) P{H
AL WL gl17220 27/126 7/129 12.2 0332 328 (136, 7.92)  0.008
KRR 2M0¥ 12/136 3/119 20.5 0262 294 (065, 13.35) 0.163
PRIEBEAE WAL gUOIAIIS 967401 18/492 0.0 0.854 138 (0.75, 2.51)  0.298
KRR 40 12/255 6/233 7.7 0354  1.60 (0.54, 4.60) 0412
BRI AAS Mg e easas 46/478 52/478 64.5 0.010  1.01 (048, 2.15) 0973
KRR 2 10/118 13/113 81.6 0.020  0.80 (0.10, 6.45)  0.830
AT SN B 21/31 25/32 - - 0.87 (0.64, 1.18)  0.358
YN 57/98 35/81 - - 134 (0.99, 1.82)  0.053
B ez W PR gl 35/494 14/495 0.0 0917 231 (126, 424)  0.007
KAEFL 207 7137 2/120 0.0 0.652 299 (0.62, 1449) 0.175
DRI ER W REL 2 30/100 21/102 52.1 0.148 219 (034, 14.18) 0413
KARFL 1 1/38 0/38 - - 3.00 (0.13, 71.40) 0.497
PR 5 IR W REL 2 10/213 10/213 0.0 0532 0.99 (042, 234) 0.981
KRR 2 8/101 4/96 39.4 0.199  1.85 (035, 9.67) 0.467

T: TUPKP; C: TUPEP,

95% CI (0.69, 1.25) |, % B vh 5 s} fa] [WMD =
11.07, 95% CI (9.01, 13.13) | K, AR
B4 [WMD =51.88, 95%CI (35.29, 68.49) ], 2
SAEGHEY (P<005) (£4) , FxFRE
HATAI IR %, 5 TUPEP 4 4H 1, TUPKP 41 F
AREFE] [WMD = 15.50, 95% CI (2.40, 28.60) .
fEBERFE] [WMD = 0.89, 95%CI (0.23, 1.55) .
A SR A& BB ] [WMD = 0.78, 95% CI(0.22,
1.34)]. JEEIBE rh e ] [WMD = 33.56,95% CI( 5.25,
61.86) | K, ZRAGITFEN (P <0.05) ;
AR M AE R R T g 725 57 (P > 0.05)
(£ 4) o BUEM T A RIHR BRI, &
FERON AR A Ge it S H AR EI S5 2 7 1)
YR BH A . Egger Fl Begg K5 4645 B i 7~ 3
TRBRTTH B %) 45 T S P e MR AR AR AR R
AP (P> 0.05) ;5 KKBIRTH IR 0%
e S PEFR AR A I RE R A TR, KRBT
R AR

b o 3 AR R AT S IR AR E, 5 TUPEP 4148
I, TUPKP 41 & A MAEZEFL [RR = 3.28, 95%CI
(136, 7.92) 1. B2 [RR = 231, 95% CI
(126, 4.24) WX KR, ZRAGI2EEX
(P <0.05) ; MiRIEFE . BEPEIRKEE .,
TTHPRG .« RURRE . DRI IR A W 2 [R] (1) S A AURS:
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(P>0.05) (#£5) o BB o555 4
WS, G IR A A Gei e i S H AR
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3 ifig
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FE B EWURE R S B IS A A e P X T30
PRF I KARF BPH (1 F-ARiA97 7, TUPKP K&
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PERIZE ARG Z 2 P . AFSESS R BN,
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R, FLRRAAR TSN AR 2 1] () (6] B2 45 5 43
B, AR TR O RR B 0 R B A AR AR Y A,
TUPEP if 7€ IEF-5 ¥ 4. PVR. O, 1 IPSS 7
435 AL T TUPKP, {H¥BRF AR 5 46 9197 3L,
151 40 A 57 58 AR R 51 IR BB E T, TUPEP AE AR 5
3164 H M IEF-5 94>, RJg6 Al 124HE
PVR J5 T TUPKP; 78 RAABIFTSI AR T,
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6 I~ H 1 1PSS J i fitF TUPKP, {EfHEREAZE,
X LE LR A e T Bl /D B k2 T i
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[, TPSS VP43l TIEF-5 P43 M4 5 25 1Y 0 &
AT HIE, W] RE S B ST RIAF AR Ay RIS,
it 5 s ) 3k 0 TT REJC i MER ) O, A PVR A
WP, AR Tt —2 T R o KA K I R
ViR ST IESE
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