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Construction and Validation of a Line Graph Model for Predicting
the Risk of Recurrence after TURP for Benign Prostatic
Hyperplasia
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Abstract: Objective To construct and validate a line chart model for predicting the risk of recurrence after transurethral resection of the prostate (TURP) in
patients with benign prostatic hyperplasia (BPH). Methods A retrospective analysis was conducted on the clinical data of 1924 patients with BPH
admitted to the hospital from January 2013 to March 2022. All patients were underwent TURP treatment and were followed up for at least 1
year after surgery. They were divided into a recurrent group (n=61) and a non recurrent group (n=1863) based on whether there was recurrence.
Cox regression analysis was used to explore the influencing factors of postoperative recurrence in patients undergoing TURP. A risk prediction
Nomogram model based on this result was established, internal validation was carried put using Bootstrap method, and decision curve analysis (DCA)
explored the net return rate of the model. The receiver operating characteristic (ROC) curve and the predictive value of this model for recurrence
were analyzed. Resufts The recurrence rate was 3.17% (61/1924). Age of onset (HR=0.750, 95% Cl: 0.489~0.851), residual urine volume (HR=0.755,
95% Cl: 0.541~0.884), inflammation grade of pathological specimens (HR=3.126, 95% Cl: 2.765~3.988), complete disappearance of postoperative
symptoms (HR=0.612, 95% Cl: 0.412~0.896), smoking (HR=2.238, 95% Cl: 1.755~2.967), and holding urine (HR=3.182, 95% Cl: 1.828~3.799) are
all influencing factors for postoperative recurrence (P<0.05). A risk prediction column chart model for postoperative recurrence of TURP was
established based on the results of risk factor analysis. The Bootstrap method verified that the C-index score was 0.852 (95% Cl: 0.818~0.883),
and the clinical net return rate was the highest when the probability threshold of the risk prediction column chart was 0.03-0.64. The sensitivity,
specificity, and area under curve (AUC) of the line graph model for predicting postoperative recurrence in patients were 86.89%, 84.93%, and
0.901, respectively (95% Cl: 0.853~0.938). Conclusion Age of onset, residual urine volume, inflammation grade of pathological specimens, complete
disappearance of postoperative symptoms, smoking, and holding urine are all risk factors for postoperative recurrence in BPH patients undergoing
TURP. Based on this, constructing a recurrence risk prediction column chart model can accurately predict the risk of adverse events.

Keywords: Benign Prostatic Hyperplasia; Transurethral Resection of the Prostate; Recurrence; Risk Factors; Nomogram

BT (BPH) 22 EB RS NE, 2iEys RESENEIRE. BRRRR, KREHN HHIEA
QARBA B RGN0 5 R A BT TR AR I, AEE R, 1 BARREDHEBPHERETURPARERNIBMEAR, BREXK
A1~50%5 . 51~60%. 81~00% B EMBPHAREES %200, NEEEXNMEACRRTNERRE, BTk, &HFT1924
50%. 83%, MEENNEKZENLFEEEEZAS, BPHE FIBPHERENIRKRFRFITRIMMESH, WEHARIETURPARIG
WES. R2. RAREER, KR EEILREsFEey SERNXETNTIZERE, SEESNARERNIMMIIF.
(TURP)IRREARIRIFIRS, AIAMEMIER, BOlH/N. TEhk
U BRIGREEEAT, VEBSOBPHESETURPAGES, 1 BRSHE
EETRERA. RERLS, AEEER_TH. wak 11—HRHEH
#BEFRY, BPHEETURPRBE A RHYN2.T9%; BHEF NITHE: B2 HBPH. FATURPIEE BSShEiZFEARAST;
Y, BPHEEARGE AKTAS%, BRERGELERE. FA ABMHEVIE, RWKAETE, #HRiTE: SHETEEHT
WR. RAEFRBEEIBEYE X, FIFITBPHEETURPA BERE, WeidIRES, SHOMMER. HEeBOHEmE
EEAMEMEZ. HERKLANNSEEUEETRIOESR, B, BEENGE, REHHHERCE; RRREHEREIRE,
(E—1EE] BXY, B, TAET, TEHAM: A5IEIEE, B, E-mail: 26cdn97u@163.com

(@REE] BRxEl
106 -




JOURNAL OF RARE AND UNCOMMON DISEASES, OCT.2024,Vol.31, No.10, Total No.183

BAEHE: REMBZEARAGFTELREKAN3.12%, FMHE
ZEEARER. RERE. REFAKES K. REER
TeHk. WA, BRED, REXHIHRZEL60, ZFHHN
60/3.12%=:1924,

B2 ER2013F18~202243 B WA 19245IBPHE S

MIGERERL, 9LHETURPAYTY, BRGRINELV1IE, FREESE
AFREM41~90%, T19(63.0917.72)% ; FARKNEMS2~94%,
T19(65.70+8.04)% ; FREA1T5260. FRA1T98H. FRARE85%I.
HEFR AR BT 1445, FREGTH134006]. HEFREE 9836, REENE
8944, FRERG66THI. FREIMAEI56H5]. FREZAE2894. 2%
PRARE150f, FRECIHERA88HEI; AIFIBRNEEBLSOR; AIFIAR
Hif583.5~6.2cm, F14(4.2710.68)cm; REIMEHTIREE S
R (PSA)5.12~11.83ng/mL, F39(8.41+2.12)ng/mL; FRRE
25~72mL, F39(52.68+8.04)mL; FHLAREIHAR(WBC)2.0~13.8 X109/
L, ¥19(6.65+1.20)X109/L; MAEF(Scr)74.1~186.9umol/L, F13
(104.82420.22)umol/L; FARBHE0.6~1.8h, F9(1.19£0.29)h; R
[E{ERATIE4.5~8d, F19(6.27E1.14)d. RISERTEEIHS188501;
MRAR1180%1; #&ER32351,
1.2 A% —RERIRE: & —REREER, MEBHRAR
REEESIBTINESEBEN—REL, SELARER. F
RESER. IRFRER(EFERA. Ra. RAR. HRHBT. R
T, HREH. REEHE. REQ. RAAE. RAAR. 2
MRHEE. REOEHE). A7IEIER. BIFIRRNER. RE)
Mm;EPSA. FRRE. BAEITE(WBC). MmAVEF(Scr). FARAY
B, REERNE. FREIFEARESR. REERTEHEE. |
B, R, BEFARESRTIHSBXR", RIESTERIE
WANRKEZBRERHTEN, 29R0~99, FOESIANE
BIRAKIESNH™E,; BTURPAREIZF)RERETHEBND
HRIR; BTURPARGERITHEIZ AR,

BT R E %M FRrEBEREYEHMES, MiFAREE
I1i28%. BIEAE. MEHEE, REiAE1L~105F, SkEh
BYEI54F, KEAMIZABPHNEBEIZRELR, IINEXRA, X
EEMBERANKERE,

1.3 MBBIR ()FITELRE;, QPWARBELNEMAE; (3)
WERAEEXNNTNFILEIRE; (4)KIEREE LXK
M LEIREE,

1.4 St A% FASPSS 17.084105, HEBARZESKK
RHEMSESSH, B “(x £95)” HERFIRIFEAUQR;
HARIRA “%” #ERMEK, LassoBEADTHELTE, Cox
EASRBEE KMEMEE,; RIEEHEREE LXK
MHNEEEE; BootstrapEFIRERENZ 9347 (DCA) 93 #1730
iF; ZiXE TR E(ROC) & 9D iR B3 B & BTN AL
P<0.05HEFERITFEEREN,

24 B
2.1 ERRH/IH 19240 EBEHRH6IHER, ELER
3.17%(61/1924),
22 REEANEMARSIT SRESKERARA. RAa. #
REPHT. RETH. HREH. REDSE. RES. RIAM.
FREAMIE. SMRESZ. RECEEER. FTIBRRNER. A
FIMMEPSA. WBC. Scr. FARBYE. RGN EIZERIYTESIT
FEN(P>0.05), ERARFBENR. FANERYNFHRERA
(P<0.05), RAR. HIHIEHIER. FEGEKESR. KA. &
RSB FRERA(P<0.05), REERTEHESHEFRERA
(P<0.05), EARREDFHRERLE(P<0.05), M&KL
BEREDMERTP<0.05MWARERNETE, #HFAE
Lasso@ADIr s &M AR (R HREN S F AR ER AN,
RARSHFIBHERALN), BREERENETE, WTE
WELERENK2; CoxEANMERET, ZREH. BRRFE.
FIEFARENR. REERTLME, RE. BRYZAEE
KB MER (P<0.05), &3,

23 REERNRRTNTILERUNE ETRRRRINE
REIUTURPABERMINXETUNGILERER, REL

2.4 REERNNRFNFILERBIIE RABootstrapiAE
SHFEMANEIE2000%, REAREMETZENERERIE,
C-index%)%740.852(95%CI: 0.818~0.883), Calibration#93&iE
&L AXT AN, C-indext&F1, WE2,

DCARhZLE B B R XS TN 51| 2% 481 2= 1) {5 9 0.03~0. 6485 IIfg
RElEEsm, ILE3.

ROCHLERETR, AEERNXKRTNYLERE TN E
EERNREE. HEENMHLTER(AUC)5): 86.89%.
84.93%. 0.901(95%CI:0.853~0.938), &4,

R1ERASKERA—WBEHHR

—RRER S %4 (n=61) *E A4 (n=1863) t/fE P&
RFER(F) 58.50+7.43 63.24+7.85 4,648 <0.001
FREVEH(F) 60.05+7.69 65.88+8.12 5.527 <0.001
IR FREEIR
FR5T 57(93.44) 1752(94.04) 0.038 0.846
Ra 55(90.16) 1743(93.56) 1.112 0.292
RFRR 43(70.49) 842(45.20) 15216 <0.001
HEFR AR 49(80.33) 1396(74.93) 0.919 0.338
FR&TH 45(73.77) 1295(69.51) 0.507 0.477
HRE S 32(52.46) 951(51.05) 0.047 0.828
REEE 27(44.26) 867(46.54) 0.123 0.726
RER 22(36.07) 645(34.62) 0.054 0.816
FRET4RRE 15(24.59) 341(18.30) 1.548 0.213
AR 11(18.03) 278(14.92) 0.448 0.503
SRS 8(13.11) 142(7.62) 2479 0.115
PR OB 5(8.20) 83(4.46) 1.134 0.287
BIFIRRAIE R (cm)  4.82+0.73 4.2540.66 6.614 <0.001
BIBIRRSENEERE  4(6.56) 76(4.08) 0.394 0.530
REMEPSA(ng/mL) 8.2612.14 8.41+2.08 0.554 0.580
BRFE(mL) 41.22+7.51 53.06+8.15 11.191 <0.001
WBC(X 109/L) 6.73+1.16 6.65+1.22 0.505 0.614
Scr(umol/L) 108.75+20.04 104.69+20.28 1.539 0.124
FARBYE (h) 1224031 1.19+0.29 0.793 0.428
REEREE()  6.34+1.15 6.27+1.13 0.476 0.634
SRR RE DR
(%) 3.51+0.78 2.02+0.61 18.589 <0.001
REERTEHEE
2 56(91.80) 1829(98.17) 12.075 0.001
5 5(8.20) 34(1.83)
TR 2 48(78.69) 1132(60.76) 8.003 0.005
& 13(21.31) 731(39.24)
R 2 21(34.43) 302(16.21) 14.030 <0.001
& 40(66.57) 1561(83.79)
R2TBEE
TE HE T= TEE
ERER TNE  RE %5=0, &=1
HRRE SE KRR 5=0, &=1
REMARES R KRNE KEELR FT=0, B=1
REERTEHEE %5=0, =&=1
®3 REE RN CoxBE TR
FHRE BREDH ZRED R
PE HRE(95%CI) P& HRI&(95%C)
BBEL <0.001  0.775(0.463-0.812) <0.001  0.750(0.489~0.851)
HERE 0003 0.742(0.536~0.890) 0.004  0.755(0.541~0.884)
RIENR A
RENH <0.001  3.117(2.786~3.945) <0.001  3.126(2.765~3.988)
REERK
5%k <0.001  0.615(0.483~0.871) <0.001  0.612(0.412~0.896)
IR AR 0012  2.161(1.742~2.952) 0.015  2.238(1.755~2.967)
IR 0.001  3.245(1.866~3.795) 0.003  3.182(1.828~3.799)

. 107



FORRAE 2024F108 314 § 10 #f S518343

3

BPHETURPARGBINEE LR, STURPARARKRYIBRNI D TE
REBAEES X", BPHEETURPRAEEAHF+HEM,
BER—BREAREEESHRANES, SARER, BPHEE
TURPREELER3.1T%, SFHEFEIREN2.79%, EF
Tanneru KE"REHI3.25%, #EN5BEMNLEETHIBMU
XMEERFEX. B, KHR5 LRIREY AR RIBPHESE
TURPAREEEANI, RILWEREE XBIXETNF L E
BEF+SEEMNER, MMBEBRUTNEEE RN, F
ALIESIRKREME T ML EEE LR, EXEKX,

KR CoxBIANMERER, RFRER. BRRE. HFE
MAEREDR. REERTEEL., RMKKIYEBPHEE
TURPRGEAMEMALR, BEREVETERER. BRR
2. FENRAKESRYAEMEENELEX, wEHRVE
TR RAE NP EEBEBPHNAEXK, KARERS
TRIREEFT, P LEARRXEWMEETURPARGE XX ICHE
HA: RFERHE/), ANRNEEBPHRENERMHES, B
BERTTURPARGERMNEFIESEERMEREL; RRREH
N, BEREBPHEZERINWEZHRNNCHES. BEH™E,
MTURPATT{NBEZEAIE £ MRIFIER, EHAEERMEERN
MU gaTheE, ERINKESIATSEHRERER, REASHBPHA
5 REMAKESFTFIBESERERERTALKERNNX
s EEEE™E, ETURPAT EREYIGRAES AL
TRAREDNSBEABA. EMBPHELMRKR ™, RE
EREETEHEBTURPFAMENEEZERK, EERKRTE
HENBEREFAMRERES, EETERTLUIRIEERGS
RS, RAREEREEANNKRIES;, WERESH1200%M
&Y, BEKRIOWNAREE, RALKRTIREHTIRHLHLE
5108, BEMRIERRAE EHTIBERNBRELRT
MR B MERy2~31%, BWMmRATTIEINBPHEETURPRAEEAE;
MEREDRD Rk E. BRE KRG, SRERAZTETR, MARY
BEEYRUREFYIBENEESEHSIhEE, EMBPHELM]L
£, At EPRREYATEMBPHEEZETURPARE AF, BEEk
IR LR EBPHEEE ANRAE, SHAREGCFME, Lt
THRERMERABAFANESIINTFRELRA, 5i7IREIER
BEFRELRA, BZEHAREBPHEETURPRBE AN
AE, TERANRAREBRSFANERHAE. RARSHIY
BRETEERENE, EHTEHEESTHIEHR &,

FARIBIE L ABPHEETURPARGE RN EMER DL
RUETRNRINFEERE, RIESUEENARER. ZR
RE. REBREAREDR. REERKBETEHEKL. BERAM
EEER, IEEIFNAREELANTES. REIAHEE, TR
AUEBEEBRRARAEERPINK, FETHEMBTURPAEE

108 -

E1 TURPAR & £ 4% 8 K& FN 7| 4 B
HA, B2 KEE LRGN 4
EREA fyCalibration s i th 4. M3
U T 5 4 AR A B DCA S % . B4
UG T 7 2 A A BROC i 4.

ANEEN, ErREIRRKEIMN BE LT ENE LD
i, RARHRERELARNEN. FARTHENAGELN
R TN FI L ERE ZBootstrap AW IE A I SKPRf Lk, RIERIZ
S5EEMABEES, DCAMSLER TR XTI TILE X
{E790.03~0.640 IR /3N m KB, ROCHALERETAREXR
BN ZI L EREFNE RN REE. FREMAUCT 3N
86.89%. 84.93%. 0.901(95%CI:0.853~0.938), ¥JIEEKAHZR
WEHNETRNFZERBEEMNARE XS EE RIFIINEE,
FtZRE RS, RRIMES, BERFHET €A,

L, BPHEETURPAREANZMARBIERRELR.
BRRE. REMAEREDR. REERTEHER. RAFE
R, RiELRERWEE RN LEER LT T AR
MINEBIRIE, BINfEE. AMUAMNBEARRRRIYBPHESE
TURPARGEXEHWMNELTLEEHTEE TR, N
EAEHRE R IR R,

P

MTES, BF¥E, DAR. REMNABREAD T RAEREEELH ). PR ¥ £
,2022, 28 (4): 356-365.

[2]Ng BHS, Chung E.A state-of-art review on the preservation of sexual function
among various minimally invasive surgical treatments for benign prostatic
hyperplasia: Impact on erectile and ejaculatory domains[J]. Investig Clin
Urol, 2021, 62 (2): 148-158.

[31 5058, B F. RUERTTIIRN A E B HTIRPARE LA F ALK EF A (Cl. #+ 584 E R
F#ER L, 2008.

[4]1G 6 mez-Sancha F.The constant search for the greater good:evolving from TURP to
anatomic enucleation of the prostate is a safe bet[J].World J Urol, 2021,39(7):2401-
2406.

[S]1Tseng CH.The effect of metformin on male reproductive function and prostate: an
updated review[J].World J Mens Health, 2022, 40(1):11-29.

[6]Xu ZW,Tian W,Zhou CG,et al.Prostatic artery embolization for the treatment of
recurrent lower urinary tract symptoms following transurethral resection of the
prostate[J].] Vasc Interv Radiol, 2021, 32(2): 242-246.

I 5 R AN B R R Uk (M) Ab . o oo B B R i WAL, 2016: 45-49.

[81 2 . I Ao 2 % (M. Aue. AR 28 i BRAE, 2009: 210.

[9]Zendehdel A, Ansari M,Khatami F,et al.The effect of vitamin D supplementation on the
progression of benign prostatic hyperplasia: a randomized controlled trial[J].Clin
Nutr, 2021, 40 (5): 3325-3331.

[0 MAF, RRB RFE, 5 RENFIRY EEEH 2 REWIBENARELLFFALRE
oM . s AR 40 R, 2010, 48 (2): 103-107.

[11]Tanneru K, Jazayeri SB,Alam MU,et al.An indirect comparison of newer minimally
invasive treatments for benign prostatic hyperplasia: a network Meta—analysis
model [J].J Endourol, 2021, 35 (4): 409-416.

[12]Bientinesi R,Gandi C,Vaccarella L,et al. Lifestyle in urology: benign diseases [J].
Urologia, 2021, 88 (3):163-174.

[13]C6zar IM,Hern é ndez C,Mifiana B,et al.The role of prostate-specific antigen in
light of new scientific evidence: An update in 2020[J]. Actas Urol Esp (Engl
Ed), 2021, 45(1): 21-29.

(41 B, R, 25, . 1990-20194F & B R AT 5B £ KR S 47 (V1. MARCE E ¥ 4%
,2021, 46 (10) : 984-988.
(ST &, X DGR, F—, 4. 4ME o i/ MRIH S AP BREAA R aE e [T, A R 4

&, 2021, 27 (2): 140-144.
[16]Freitas DM, Andriole GL,Freedland SJ,et al.Smoking is associated with basal cell
hyperplasia on prostate biopsy specimens[J].Am J Clin Pathol, 2021,156(5): 934-938.

(WFsEHA: 2023-05-25)  (Rx4wiE: HEW)



