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Objective: To analyze the safety. efficiency and learning curve of holmium laser enucleation of
prostate (HoLEP) for the treatment of benign prostatic hyperplasia (BPH). Method: We retrospectively reviewed
data on 99 consecutive patients with BPH who underwent HoLEP performed by one experienced urologic doctor (
having surgical experience of transurethral resection of prostate on more than 600 cases) from May 2017 to June

2018. All cases were divided into three groups, A, B and C, with each consecutive group of 33 patients. Interna-
tional Prostate Symptom Score (IPSS), quality of life (QOL), maximum urine flow rate (Q,..)» prostate vol-

ume, operation time, enucleation efficiency, indwelling catheter time, postoperative urinary incontinence, postop-
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erative urethral stricture, postoperative bladder neck contracture were recorded and analyzed for each group. Re-
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sult; There was statistically significant difference among the three groups in operation time, enucleation efficiency

and postoperative indwelling catheter time, and there was statistically significant difference between each two
groups in the difference analysis. The average operation time in group A was (97. 03+ 18. 09) minutes. that in

group B was (83.00£19. 12) minutes, and that in group C was (64.7247. 37) minutes. The average enucleation

efficiency was (0.71+0.15) mL/min in group A, (1.06%40.25) mL/min in group B, and (1.2240. 23) mL/
N R 5 e B B T S P A

min in group C. The mean indwelling catheter time in group A was (4. 5540. 56) days, the mean indwelling cath-
A w9 ) B A A BT R & B (No: 18PJ457)
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eter time in group B (4.03740. 65) days, and the mean indwelling catheter time in group C (3.2140.49) days.
There was no statistically significant difference in IPSS, QOL, Q... or Hb before and after surgery. Postoperative
)

urinary incontinence occurred in 27 patients, mainly in group A and group B. All patients with urinary incontinence
recovered within 3 months after surgery. TURP was converted in 5 patients. mainly in group A. Bladder injury
£ # . %k & 4% , E-mail: zhushuxia23@qq. coma
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occurred in one patient in group A. Conclusion: HolLEP is effective in the treatment of BPH. HoLEP can be learnt

after trainingon 33 cases. After trainingon 66 cases,the surgical technique can reach a more efficient, safer and sta-

blerlevel. Beginners should be able to perform surgery on patients with less than 60mL of prostate.

Key words benign prostatic hyperplasia; holmium laser enucleation of prostate; learning curve

K P57 5 R 1 4 (benign prostatic hyperplasi-
a, BPHD J& 518 & 4F 55 Pk HE PR B % fe 8 W . H
BT 4 R 38 57 5 BF # ) R (trans urethral resection
prostate, TURP) /5 && BPH F R I7 W) “ & br
#E” . 1998 4, Gilling 58 B WK HIE T 28 )R 1E B
Sean F R 5 B R Cholmium laser enucleation of
prostate, HoOLEP) ™, £ 20 4 4E ) & &, HoLEP
B % A KA AU B A e R R YR B N IR E . B
HA EAU,AUA $8r"" , EAU JUH 475 i 51 fif
>80 mL i Jfl HoLEP, 3k & HoLEP 7£i4
JT Hr-TE BE T R BRE IR (lower urinary tract symp-
toms, LUTS) ) BPH 1 1] £ 4% TURP H1JF il F
K. HoLEP A ¥t TURP Wik BPH FARIGJTF
B & A HE o A S Im] P 3 A 3R BE SR A Ho-

FriZ R sk, MiRsr.,
1 BEMEAHE
1.1 &R %R

AWFFEWAE 2017 4E 5 H ~2018 4E 6 H I PR
Fl HoLEP 447 BPH B3 99 i, 4E#% 60~85 %,
(73, 54£7.93) & s R HTE Y BR AT B AE IR
P43 (IPSS) (24. 98+ 6. 15) 43« AR [ - 349 4= 1% J i
FRE(QOL) (5. 09+ 0. 81) 43, R i F ¥ fie KR i
F(Quu) (9.0743.25) mL/s, W ARAT 2 CT
T 5 7 A0 AR AR R R B IR = AR T B X 0. 52) 40 ~
130 mL, 44 (79. 44423, 78) mL, T AR5
¥ LAESER R 33 Bloh — 41457 ALB.C =41, &
HORHE R BRI R 1. RFH AL 600
TURP J 8 R 18 55 B 11 5 B 5l B AR 200 491 19 F

LEP 697 BPH WYl R %2 4 1t B A7 stk g of o NZLOD

R1 ZHABEARWIGERER xEs
il i/ % IPSS #4553/ 4% QOL 41 /5% Quee/(mL = 57D HIF AR AR/ mL
A 74.79+7. 69 24.7346. 05 5.1540. 87 8.53%+3.15 69.78+21. 35
B4 73.97+8.2 25.1946.13 5.00%0.72 9.754+3.22 88.90427. 47
CH 72.18+7. 66 25.1246. 35 5.0940. 83 9.06+3.22 79.66+18.55
F 0.893 0.41 0.182 0.938 5.354
P 0.413 0. 96 0. 834 0.395 0. 006

L HT YRR FRZH ] LSD &5 . P (A-B)=0.01,P (A-C)=0.11,P (B-C) =0. 97,

1.2 49 A bR B HEBR b v

P AFRAE . h-EFF LUTS iy BPH #3% . JF H
BHFARIGME . HEBRARUE . 2 5 M 18 46 S i A 51 AR
RS PEBUE (PSA) L 8 %8 i 51 iR 96 285 s RS ek
UESE P & 1T 5 R 8 AR B T B e M AR &
PR30 J1 2 0E 52 A I bl 28 U5 M I e S8 3 5 B O IR Bk
78 BB A IO i I A 0 OB PR e A 3 Al R v
KA B RR S  BA AN TFAREEZ B,
1.3 hik

HoLLEP T A ffi il HAWKF24 #h#4 J Bk ot
T, 25" B Be . BKIOE RSk M 90 W BB,
600 pm EKFOLILEF BB BB = 2.5 T, 0
F 24 Hz, vh¥eA LK, AR EH
HAWK KA lHmERgE. TARRMW
WHE”, FALR.OF2S KB T, LRIEE
A B e B U8558 XU ey R A8 FF 1 A B A i P
& OTERE B K J5 O U1 FF 6 IR 35 1 81 R
JIEE 7 i 30 g v i A T A S B @ RS AT

BV I IO S50 A R AR A ) bR 1C v A CET 1D
SyE| M Seprb L pRic i SRR E A E; O FE“1
ST VR B e BB A S R 9 ER U0 T bR i i B
(B D s @ YT B EE 5 ] <1 837 25 507 Ak 22 ]
I Rt A 5 45 24 WL 2 [) PR 86 6, 5 AR 5 i 2
[E) “ G 1A S 8T 7 44 0 AR A4 VR G It A8 T 1) I
Ok 250 380 B85, 0 5 ][5 A 0 I I B A 0 e A B b
© [7) 325 5 e i 900 A 0l o5 CD 8 B8 RS 4t 1) 11
n WSS 9 S TE iy I Al N 2 N (OB TS =
FHIE Ll 20 @18 3 A i IS 1k 1M ; © 5 4 5 8%, Ak
B PR T | U A G A, BUH B RS R
05 I, 8 B A N 2L UGS R 4 9 R T e PN I 91 AR 4
21 R TERRAE SRR P, s PR M L 2k i PR X
BTN 05 S50 &0, M5 R g O b S TURP
FAR,
1.4 WEER

e s F AR A5 IPSS ¥4 . QOL #F 43
Qoo LT EE F (Hb) L 38 5% TR W 8] | JR 45 65 Lt



955 1

B, 45 28 RE BOG T S IR B ARG T BT S BRI A 122 o) I AT A « 341 -

(] AR5 PR R B4 DL AR RAE B 72 15 B0 AR i I8 b
25 25 1 0 o AR A0 8 R AR B T AR I I B A

o\

1 HoLEP #RiZATREE

Geitonik
W] SPSS 19. 0 G AF AT G2 70 b7, 1T
HHORH 74 R, S LEBCR 5 225017
18] LR A LSD K56, A1 56 23 12K F Pearson
HHMEA AT L P<<0. 05 AZER A G EE L.

1.5

2 #£R

HE R BTG R AR bR an 2 1 B s L AR 3 4 1 b
BOA S BRI 22 S A G FE L
(P<C0.05), Hrr A 41 #if 51 B 4R L7 25 (69. 78 =
21.35) mL, B 41§ & B¢ & £ OF ¥ (88.90 +
28.05) mL,% & A HBEFERHRAEBOEE B A
INCEARREINH C 45 ALB 4181 IR R BUAF 7F 22
5. mHBE SR R IPSS 4. QOL B4,
Q.. WEZEF TSI #EX. A B.CAERHERF
RIFEFE W F 2 FroR, =41 8 5 F A a . w5 4%
R ARBREREN LR Z R ASE I 2B XL
(P<C0.05), 99 {5l i 3% 581 B 280 26 /IS 181 (& 2) T
301 3% 2850 23 T A f81) B3 22 T i o %) A 8 i B
BB 5 T RGBT Pearson M EHES T, A E &
B R 0.67(P<0.01) SRR S T AR5 B2
SRAHSG. BEMEI 4G 1 ETE A 4L, 4L 40N R
AR VEAS 20 S B 1 6% e B T B, R 51 R B b 2
Ly ARPRE S M TURP A 4H 4 4],B 20 1 #1,C
HARHB; RFIRKZE A4 13 64].B4H 11 #4],C 4
3678 3 A A ARG . H i RE U7 R R R G
PR 7= T Js I 21 2 45 5 D

x2 ZHEFAREMNEZIEIRER xts

a1 F AR 90 Bk ke / A JG IPSS ARJG QOL ARG Quax/ Hb T R#1{E/ JRE B E
/min (mL ¢ min™") P43/ 53 PE43 /53 (mL s (g+L™H Ay 1] /d

A4l 97.034+18.09  0.71+0.15 6.45+1.82 0.9040.77 27.87+47.71  22.27411.86 4.5540.56

B4  83.00419.12  1.0640.25 7.0642.17 1.0370. 86 26.4246.85 19.81410.56 4.03740.65

CH  64.72+7.37 1.224+0. 23 7.1241.98 1.06-0. 73 27.7947.09  17.79411.23  3.2140.49
F 34. 99 48. 86 1.06 0. 34 0.59 1.31 46.70
P 0. 00 0. 00 0.35 0.71 0.56 0.27 0. 00

e F AN A4 /] LSD # % . P (A-B) =0. 00, P (A-C) = 0.00, P (B-C)= 0.00; %l & %4 [ LSD ¥ % . P (A-B) =
0.00,P(A-C)= 0.00,P(B-C)= 0.01; R & &M E] 4 E LSD K% . P(A-B)=0.00,P (A-C)= 0.00,P(B-C)= 0.00,

o 25
? 2.0 ® py o
- 15 o@&
< ?"9%9 LA
§ 10| ae® o0 PP o o0
¥ os o%‘bo%é% e
® 0 20 40 60 80 100
BEL
B2 BBRIREFAGIBHHESE
3 it

HoLEP ¥ ¢ HEHEAFAE LA — & TURP
FARZY HH HoLEP i JA7F 75— 12 > i & Y
AR, ZREFPORE N E 25~40 fF
AR Z R0l ot 2k S R . ARBFIT R 99 Bl B H
T ARBEISE IS 43 79 AVB.C =40, A 41 51 B 14

B /NFAE G 2 22 5, = 4L B E 4E % R AT IP-
SS.QOL.Q,.. lEZEF¥ TG L, 1M A.B,
C ZHFAREM RS RE LK ESHARITER
M (P<0.05), HFARBE A B.C ZH&EH T I,
FARE AB.C =454 5. 5 b &b %
TURP £ B A 4. A AR KEERARE
Sy =l d i, AT i ET 33 Bl R FH A AL FF R
PLRF B B BLC A F AR B AR Z W 2 G g
C &I K AE Bk — 9. ATK A B
2 o] W2 B A R A LS B AE B ) T
18 ) (1) M SR I B E I R I

I B IR #F A — % TURP %524 JR i I
P AR SE At 202 5 5 MR A ) 45 4 L 6F i ) R 5
BN R/, X —H B AR
TR R TURP, 2 % T )2 1 o6 8%



« 342 - G R 4 PR Aok 23 ks

35 4

I AR Y OR L SE TR R 3 3 HoLEP F AR M LA ik
(TS B NN 8 s 2 D O e e N R il
it . FATINA HoLEP F= AR X F i 51 B 12 1 /9 -
PR RTE & AR F A B SARAR R R 50 ~
70 mL A, AR FH R LT, BIAECS
JLTC12 57 BV B e BB A 8 R R R U0 bR
VL TA S 43 3 R i v e R G e g o R AR, A
fiff 3] b X6 T A0 B AT A BB T 20 2 T K i B
S AN B )2 T ok L TR RS BAL BT B
FR )21 .

X I A Ak BRSO ORGP A A R R TN TR
HoLEP 5 TURP B X3l , sk = % Bk #% 1k 1 45 5
BT . BKBOE B R AR k. D1 &L Ok M Ae
T EKEOGRAL TR B 0.4 mm, BE IR BE 0.2~
0.4 mm, Y B FHAEME B 0~0. 4 mm, 1F I AR B
0. 4~0.8 mm, fE 1k ML FE b, 6 AN B OE B
fil 13 L 2 20, gl Bk o, R 6 i A T o 5 1 Lk
I s TS Aot R O % B TR Y I 4 E AT A, AT O
Ay ok AR R, B K SE S i SR T SE AN LR
S RO £ = i 1O 1 R o 7 AT ) =R TR 8 g
Af . AR 45 B - 4R )2 T A R, R T 8 AT g g LA
AR LA, AT % R T I R wh vk K R B R
5, B 20 1k i wT R IE T AR AT 3 Bt mT DLuE D
It . B DA 4 22 1 BAE A 2T i e 3, W] e ik B
BEREIBR B AT . B EEH TR SR
PRS2 43 BN T & 0 I g T A B 2 TR 3 B 4
Io J5 A BEORE % 5 4y, 2R o B e = AR X 2R AL, A
KB PRAE IR 2 0 KA, SOR e R A I
JEMENEE S22 IF S22 EARE W RE '
ANGEFLAL . 20 208 B s A0 FH AN 25 o ] 6B B 15 8% Ik
BE, REEH TUE AW BEMA TR IRMA P
BERSIE L K O 3842 A PR K b vk L 1 B B B KRR
JE 70 B, ATl 20 2R TR 2 A5 405 1B e B XSS

2 b B, R FH LA %R HoLEP AR
BRVERLE . TERLB B A — i H B BB R S AT A7
TE TR 2 A8 45 3 % 5F , Elmansy 27V ]38 T 949
HoLEP AR J5 JR & 25 K = 23 R 4.9 %0, 1 [ P9 it &
GOV HRIE 1180 B AR S5 IR KBS KRR 5.76 %,
M1 5% [ W IR AN B 24 25 e R 48 B #i 3B 1) TURP R
PROEE A %<3 %", B AR HoLEP ARJ5 JR K2k
KEZHERE 1AHEE BRI 2 8Baek sz,
{H PR G 25 7 s ) F8 AR T T AL R AR A R R
AR A O VE Y ), Shigemura 2579 45 43 B
TZA a1 113 i HoLEP 891l 7 4 . Al IR

AR HRE LW K F R R AHOE, 20 41 L) AT
JROCEE B e R >10%, 20 W TR LLJG JR 2k 28 & 1
KO R 7.75% ~8. 84 % ,1E 100 il L) J5 bR 2%
BEREREE 2.99%.,

o U FR A A 2 VA G 583 398 O T 41 i R A

B E A5 2 AL o I J A (A BRI O T s 3 % 2 L 38 o o

A5 24 LA A5 A g A Y 1 O 4 R 5

AL B Gt TR LA B0 R 5 29 UL AT AR A 4 IR fiE

T3 ARKE BRAR S0 R 5 o 4% 29 LR 25 K Dy B 7 L i 1]

ANBEMK S 3 TE B AR A, AT BE Y LR O MR R R AR SR

W FEAME 2 E NN ET O RAR S ARG R R A

TEAH SN AT s AR Hh 5 B 422 Bl i A 24 WL A2

P B H L ST 5 A 29 L 1, A BT 4 i 25 1

TR I T AL T A5 24 WL R R A ) 3

5 29 LA AR S PR G B8 XUR:  o (E 495G TE ) —

FE s TF T 51 i 50 B AR A IR R A [ A A A

SR TR L Ay B i AR el b 5 249 L5 43 8

MDARE R KA, Endo %7 il 1 — il 28 LI ik

FAM G e ST H8 A i 51 R 2 #8581 B 19 2 K Ho-

LEP, 31 ffil 5k H Gilling's HoLEP JR 25 ) & A= %

o 25.3%.000 37 Bl B HoLEP JR % #8 % /£ %64

N 2.7V . Tl AR R S W T 8 IR AR S S

LU TE) BRI Z85 S 3R A 50 5% A N PR G 7R I A

P05 45 29 WL, 1 R B TR )11 g7 BT e

IR PRIE MR N HR VI IRIE R L, R

JE IR REE R BN 15,15 %, BB KA T2 i 4k

B, Elmansy 55" I\ R 8 R 55 . K AT 51 AR 4R 1

(>81 mL) ., & FARES ] (>>96 min) 5 A5 E ¥

PR IHEAG AR M, O B 26 S8 5 R R R AT $R 1L

SRR T IR R B Ak

g bRk, 20t B o g 2 o i & R

FEARFRIZ HoLEP By FARELRE Bl kA T —

AHIXT R E W & . 7E HoLEP 2% ) i 2 iy i

R A SR AR R N — 2D R AR Y R )

PREHE TR FRATIA i ik 33 R Ak I 25, 7T 2

&2 HoLEP TR, 66 filJ5 TR AR A L E K

FEW, PR L Z AR ER.

(5% k]

1 Foster HE, Barry MJ,Dahm P, et al. Surgical Manage-
ment of Lower Urinary Tract Symptoms Attributed to
Benign Prostatic Hyperplasia: AUA Guideline [J]. J
Urol,2018,200(3) :612—619.

2 Fraundorfer MR, Gilling PJ. Holmium: YAG laser enu-
cleation of the prostate combined with mechanical mor-
cellation: preliminary results [J]. Eur Urol, 1998, 33
(1):69—72.

3 Gravas S.Bach T, Drake M, et al. Treatment of non-
neurogenic male LUTS [J]. Eur Urol Guidelines
(EAU),2017.

4 Cornu JN, Ahyai S, Bachmann A, et al. A Systematic
Review and Meta-analysis of Functional Outcomes and
Complications Following Transurethral Procedures for

Lower Urinary Tract Symptoms Resulting from Benign



5 1

B, 45 28 RE BOG T S IR B ARG T BT S BRI A 122 o) I AT A .

343

(2]

10

Prostatic Obstruction: An Update[ J]. Eur Urol, 2015,
67(6):1066—1096.

Elzayat E,Habib E,Elhilali M. Holmium laser enuclea-
tion of the prostate (HoLLEP) : a size independent new
gold standard[J]. Urology,2005,66(3) :20— 20.
Kampantais S, Dimopoulos P, Tasleem A,et al. Assess-
ing the Learning Curve of Holmium Laser Enucleation
of Prostate(HoLEP). A Systematic Review[]]. Urolo-
gy.2018,120:9—22.

Kim KH,Kim KT,Oh JK,et al. Enucleated Weight/E-
nucleation Time,Is It Appropriate for Estimating Enu-
cleation Skills for Holmium Laser Enucleation of the
Prostate? A Consideration of Energy Consumption[]].
World ] Mens Health,2018,36(1) :79—86.

Jeong CW,Oh JK,Cho MC,et al. Enucleation ratio effi-
cacy might be a better predictor to assess learning curve
of holmium laser enucleation of the prostate[ J]. Int
Braz J Urol.2012,38(3):362—372.

Baron M, Nouhaud FX,Delcourt C,et al. Apprentissage
de 1~ HoLEP:
unestratégied équipe[ J]. Progrés En Urologie, 2015, 25
(13):779—779.

Kuntz RM. Laser treatment of benign prostatic hyper-

versune formation standardisée et

14

15

plasialJ]. World J Urol,2007,25(3) :241—247.
Elmansy HM, Kotb A, Elhilali MM. Is there a way to
predict stress urinary incontinence after holmium laser
enucleation of the prostate? [J].] Urol,2011,186(5):
1977—1981.
i IV TR A 28 DR T A1) B B0 0 BR R SR
Ty RS fa W TR 4 A LT . e R Wb IR Ah B} R Ak
2018,33(4):269—272.
Shigemura K. Yamamichi F, Kitagawa K., et al. Does
surgeon experience affect operative time.adverse events
and continence outcomes in holmium laser enucleation
of the prostate? A review of more than 1,000 cases[]J].
J Urol,2017.,198(3) :663—670.
Elmansy HM,Kotb A, Elhilali MM. Is There a Way to
Predict Stress Urinary Incontinence After Holmium La-
ser Enucleation of the Prostate? [J].J Urol,2011,186
(5):1977—1981.
Endo F, Shiga Y, Minagawa S, et al. Anteroposterior
dissection HoLEP: a modification to prevent transient
stress urinary incontinence[ J]. Urology, 2010, 76 (6) :
1451 —1455.

Ok A% B #1:2019-06-25)

17

18

(E#% 338 )

Khan A,Wang W,Khan SR. Calcium Oxalate Nephroli-
thiasis and Expression of Matrix Gla Protein in the Kid-
neys[ J]. World J Urol,2014,32(1):123—130.
Jia Z,Wang S, Tang J.et al. Does Crystal Deposition in

Genetic Hypercalciuric Rat Kidney Tissue Share Simi-
larities with Bone Formation? [J]. Urology, 2014, 83
(2):509.

Ok A% 8 #1.2019-10-16)



