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BTFEWhRE FTHDVT 2 A FEH 12.20%(90/738) ; F#->60 & HBmRB Y 424 R, F RKutiE =2 h,
TRFRR T R K F =5 R/ R R P AMEH>15 mmHg(1l mmHg=0. 133 kPa) . R & &3 8 14 <3 h/d. K&
AR $0>300}10° L RFT D-= 4K (D-D)>0.5 mg/L ¥ AF L TR DVT 8 £k B % (P<0.05) ;4
TNGERFE AELT 045K D-DARF KT DK REFFHE A F KB RKPAHES . F Kot
ERGBEESETFEBRAREFATHDVT R EMRETMAER, £ 7 &5 XN 4 XHEAZ, KA
DDARFREZEANEZH R EZ, REAMBERRMNBELET FE Wk REFLTH DVT ¢ 2 8E 47
FE W& TaAam(AUC) 2 3 4 85.19%.82.99%.0. 876, 2 F AUC & F Caprini #F % . G-Caprini # & (P <<
0.05)., &it BEETTTWHAREFZXTHDVT 69 RIEFn k2 AR 8,4 6 AT F,5 %5 A K DD
KF>>0.5 mg/L RATf it 2>300}10° L'  REEFH TR <3 h/d. A F ks KPP AMEEH>15 mm-
Heg . F R E =2 h, AP RAT D-DARFRELHmE £, 2R LA R IF6E 5 F f TR0 28k, T 4 16 R i &
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Construction and verification of risk prediction decision tree model for lower
extremity DVT after laparoscopic
ZHAI Huanhuan .WEI Xiumin .ZHENG Yan
(Department of Gynecology »Jiyuan People’s Hospital , ] iyuan , Henan 459000,China)

[Abstract] Objective To construct a risk prediction decision tree model for lower extremity deep ve-
nous thrombosis (DVT) after laparoscopic hysterectomy,and to verify its predictive efficacy. Methods The
clinical data of 738 patients who underwent laparoscopic hysterectomy in the hospital from January 2018 to Ju-
ly 2023 were retrospectively analyzed. The clinical data of 738 patients who underwent laparoscopic hysterec-
tomy in the hospital from January 2018 to July 2023 were retrospectively analyzed. According to the postoper-
ative lower extremity DVT, the patients were divided into DVT group and non-DVT group to explore the in-
fluencing factors of lower extremity DVT after laparoscopic hysterectomy. The 738 patients were randomly di-
vided into training set (n =517) and test set (n=221) according to the ratio of 7 * 3. The decision tree model
was constructed based on the training set data,and the prediction efficiency of the decision tree model was ver-
ified based on the test set data. The receiver operator characteristic (ROC) curve was used to analyze the pre-
dictive efficacy of decision tree model,Caprini score and G-Caprini model for lower extremity DVT after lapa-
roscopic hysterectomy. Results The incidence of lower extremity DVT after laparoscopic hysterectomy was
12.20%(90/738). Age=>60 years old, history of diabetes,general anesthesia,operation time == 2 h,number of
lower limb venipuncture =5 times/d, intraoperative pneumoperitoneum pressure > 15 mmHg (1 mmHg=

0.133 kPa) ,postoperative activity time <3 h/d, preoperative platelet count >>300X 10’ L."' and preoperative
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D-dimer (D-D)>>0. 5 mg/L. were risk factors for lower extremity DVT (P <C0. 05). Based on the training set
data,a decision tree risk prediction model for lower extremity DVT after laparoscopic hysterectomy was estab-
lished that included preoperative D-D level, preoperative platelet count, postoperative activity time, general an-
esthesia,intraoperative pneumoperitoneum pressure and operation time. A total of 7 classification rules and 4
categories of high-risk groups were extracted,and preoperative D-D level was the primary influencing factor of
the model. The sensitivity,specificity,and area under the curve (AUC) of the decision tree model for predic-
ting lower extremity DVT after laparoscopic hysterectomy were 85.19% ,82. 99% ,and 0. 876, respectively,
and the AUC was higher than the Caprini score and the G-Caprini model (P <C0.05). Conclusion The risk
prediction decision tree model for lower limb DVT after laparoscopic hysterectomy contains six variables,
namely preoperative D-D level >>0. 5 mg/L,preoperative platelet count >>300X10° L™ ", postoperative activity
time <3 h/d,general anesthesia,intraoperative pneumoperitoneum pressure ~>15 mmHg and operation time

=2 h. Preoperative D-D level is the primary influencing factor,and this model has good accuracy and predictive

efficacy, which can provide reference for clinical screening of high-risk patients with lower extremity DVT.
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H#K .

1.3 Seitegabse  ffi [ SPSS20. 0 482 5 Ah 4T %
PEAAT . TTHECTE R DL SR M Bl b R L, AT AL X7 K
¥ M A Z R & logistic 7194558 43 87 B8 s 5 T F 5
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TR SR R AR Y A T A s 2 i A2 K 5 4 4R R AR
(ROC) {14k 237t 3R M A5 A | Caprini 343 . G-Caprini
IR E 5 T T B VIBRAR G & F I DVT 9 Fil
BMhe., P<<0.05 WESFAZITFEX.

& ®

2.1 DVT@FdE DVT AR5 L 738 #il4T
JEE T FE VB AR B 90 #ilJf & T DVT, &

(X5 IS



IAREZ T A 2025 4 10 A% 41 5% 10 1 ] Mod Med Health, October 2025, Vol. 41,No. 10 e 2373 -

HFE R 12.20% ., DVT 41549 DVT 41 BMI, & Il J&
B RN/ 1= AT 2 1) I N £ R o e NI AN 27 1
AR SBP.DBP. 140 Mg i1 %% . TC. TG. 21 40 ffd i1 %k .
HDL-C.LDL-C.FPG,.Hb,SCr,TBil,Alb,CRP,ASA
AFYCMAR L R 5 Y P EE R S 25 P EETE
B, Z TG 2= L (P >>0.05);DVT 4l4F
B =>60 % BERRME L 4 BRI . FAREFE =2 h, T
kR B =5 /K RHP A J1>15 mmHg
(1 mmHg=0. 133 kPa) AR5 g i} 0] <3 h/d. R Hi
ML/ £0>300 <107 L' UARHT D-D>>0.5 mg/L /i
¥ T4 DVT 4. 2R ¥ H G it % 8 L (P <
0.05), W% 1,

2.2 BESETFEYRARGEIFAL T DVT B3
HZEAH K F B DVT I & 1% 5 AE K B A2 &
DVT=0.DVT=1). %% 1t P<C0.05 [ tric Hh
A AR i IF AT RAE AR IR (<60 1 =0,>>60 £ =1) .,
BEPRIR L (TE=0.F =1 JKMH X U5 =0, 4
BREBE=1) . FARME (<2 h=0,=2 h=1), F i #%
ok ZE BB (<5 W/ K=0,=5 W/ K= . Rh=
JE 5 (<15 mmHg=0,>15 mmHg=1) . R J5 & 3h i
B (=3 h/d=0,<C3 h/d= 1), KRR i/ #e i % (<
300X 10° L '=0,>>300x10" L '=1) . AHi D-D 7k
- (<0.5 mg/L.=0,>0.5 mg/L=1), ZKNZ logis-
tic & A 1A B UH 43 A7 25 3 R L AR i =60 & R W
oA B R TR =2 h R K 2 0k B =5

W/ R AR EE T > 15 mmHg, A J5 1 3l i 7] <
3h/dRHI D-D>0. 5 mg/L. A §r i /) # 11 % >
300<10° L ' A B F FE B ARG I E T
DVT I fER & (P<<0.05), W& 2,

2.3 BIEBE T TFEYRAREIHF LT DVT BH K
PR LTI 517 il E R, B £ 1 F
P<C0.05 14 94> B 28 s AP SR A2 R Bk
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AR =, BIR AT D-D K >>0. 5 mg/L A Hij I /]
Wt #>300x10" L ' RJGTE shif Al <<3 h/d. & &
BRI AR AR J1>15 mmHg F AR E =2 h, K
A 1 2R D-D KL UL AR FT D-D K J2 18 i
BN FEYIRAREIA T DVT ik 8 21 5 i K
£, LR DVT Fr 55 55kl ke AR 36 i s 52 1
FUIBR ARG I & F I DVT B XK. 5k 4 855 &
AHE (D ARG D-D K >0. 5 mg/L . AR i /M
B >300X10° L (2 B RREE . F AR =2 h, %1
RS 43. 48 % 5 (2) AR HET D-D K F>0.5 mg/L. R
LA 50>300 X107 L1 4 B R L T AR I ] <<
2 h, HIZAT S 24, 00% 5 (3) R D-D K F>
0.5 mg/L . ARATIM/M T £ >300 X 10" L',/ #RR
e, 5% S A 0 18, 18% 5 (4) R AT D-D /K >
0.5 mg/L ARAT ML /NI £<<300 <107 L1, %1y
AR 12.12% ., WEE 3,

x1 DVT A#MIE DVT AlGKRE#REER2(%)]

Wi DVT 4 (n=90) 1 DVT 4 (n=648) x? P
AR 4. 883 0.027
<60 % 48(53.33) 423(65. 28)
>60 % 42(46.67) 225(34.72)
B R 4 AL 0. 704 0. 401
=24 kg/m’ 31(34.44) 195(30. 09)
<24 kg/m’ 59(65.56) 453(69.91)
EE Rl s
Tl PR S 19¢21.11) 83(12.81) 4.573 0.032
e I sk 30(33.33) 192(29. 63) 0.515 0.473
=5 I LA R 20(22. 22) 126(19. 44) 0.384 0.535
i B g s 6(6.67) 33(5.09) 0.391 0.532
BEAEF AR S 31(34. 44) 183(28. 24) 1.477 0.224
B A i 1l s 8(8.89) 35(5.40) 1.752 0.186
ENIEER 2D
45 =140 mmHg 35(38.89) 217(33.49) 1. 025 0.311
&5k <60 mmHg 18(20. 00) 115(17.75) 0.272 0.602
F 40 B i 8>9. 5107 17! 26(28.89) 149(22.99) 1.518 0.218
LI 40 H 4 <<3. 510 L1 12(13.33) 71(10. 96) 0. 447 0.504
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k1 DVT @#FdE DVT AIE KRB R En(%)]

i H DVT 4 (n=90) 4E DVT 41 (n=648) x° P
ML <110 g/L 15(16. 67) 67(10. 34) 3.203 0.073
/N H %> 300< 107 L7 31(34. 44) 101(15.59) 19.135 <20. 001
AT D- =& 4A>0.5 mg/L 39(43.33) 139(21. 45) 20. 676 <0. 001
S E 5. 20 mmol/L 23(25.56) 141(21.76) 0. 659 0.417
Hh =HF>1.70 mmol/L 15(16. 67) 87(13.43) 0. 697 0. 404
1 %% B R 2R 14 IR [ B <<1. 00 mmol/L 23(25.56) 127(19. 60) 1.732 0.188
{1 %% B2 i 2 1 I ¥ =3, 37 mmol/L 19¢21.11) 115(17.75) 0. 602 0.438
25 W M H%>6. 1 mmol/L 29(32.22) 163(25.15) 2.051 0.152
1 JLEF>106 pmol/L 10(11. 1D 57(8.80) 0.513 0.474
MHZ 2 >17.1 pmol/L 12(13.33) 63(9.72) 1.129 0.288
HEM<35 g/L 15(16. 67) 86(13.27) 0.771 0. 380
C M4 1 >10 mg/L 23(25.56) 143(22.07) 0.551 0.458
3 [ R e 5 TR b 43 43

T4 35(38.89) 275(42. 44) 0.721 0. 697

I % 33(36.67) 238(36.73)

Il %% 22(24. 44) 135(20. 83)
R 7 5

4 B R 62(68.89) 325(50.15) 11.121 0. 001

Jry 40 JBR e 28(31.11) 323(49. 85)
FARB =2 h 58(64. 44) 306(47.22) 9.377 0.002
TR Ik SE AR B =5 R/ R 33(36.67) 149(22.99) 7.951 0. 005
ARHPAIEEF>15 mmHg 31(34. 44) 125(19.29) 10. 887 0.001
A H I B =>200 mL 15(16.67) 165(25. 46) 3.316 0. 069
ARG HE S <3 h/d 75(83.33) 389(60.03) 18.383 <<0. 001
UL iR 68(75.56) 527(81.33) 1.685 0.194
YSEESE/EIR 53(58. 89) 428(66.05) 1.785 0.182

T :DVT 2R T B P2 TE ;1 mmHg=0. 133 kPa,

*®2 EERETFEVNRREHFELTE DVT MRmE XS

AL S B SE Wald P OR 95%CI

W >60 % 0. 388 0.179 4. 698 0. 033 1.474 1.038~2. 094
B R 0.317 0.155 4.183 0. 040 1.373 1.013~1. 860
2 5 R 1.073 0.426 6. 344 0.012 2.924 1.269~6. 739
FAREFE =2 h 0.822 0. 281 8.557 0.004 2.275 1.312~3. 946
T K 2 R B =5 )R 0.751 0.224 11. 240 0.001 2.119 1.366~3. 287
RS E S >15 mmHg 0.956 0. 354 7.293 0.007 2. 601 1. 300~5. 206
ARJ5 1 Z <3 h/d 1.212 0.353 11.788 0. 001 3. 360 1.682~6.712
AR LR T 80>300 <107 17! 1.286 0.397 10. 493 0. 001 3.618 1.662~7.878
A D-Z R #>0.5 mg/L 1.392 0.461 9.118 0.003 4.023 1. 630~9. 930

B R RFRUEAL A R EG SE TR MEIR ;OR IR HH L ;95X CT Fom 95% M5 X Al ;1 mmHg=0. 133 kPa.
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2.4 EBEETFEVBRAREIFAETHE DVT MUk 2.5 JSRMBEARL Caprini $F43 . G-Caprini 5% %I X} 8
PEAERIEGUE  JE F IR 4E 221 PIATIE B T T8 BT FEVIRAREIE A T DVT B i &4 68
BRA B BB (A ST SR A R R X JR R BT B DURWBIRI T E s T T E IR ARG IR T
KB DVT SEA7 B0, AR 85 w25 S 5 Prai e B DVT Al 2 R i L (AUC) & F Caprini W43, G-
SRR B, 45 R R J SR R AR A SN B R R Caprini 2RI (Z =2, 432, P =0.015;Z=2.086,P =
85.19% RSBy 82.99% , MERREE Jy 83.26% ., W 0.037), REE R 5 Caprini ¥4 . G-Caprini £

4, AU AR —3, W3R 5.4 2,
HE0
KA % n
o’ 8781 454
g 1210 63
T By 10000 517
REID-DKFE
Adj.P=0.000, 1*=45.673, df=1
>0.5mg/L <0.5mg/L-
el BE2
A % n KH % n
a& 7760 97 g& 01.07 357
B2 2240 28 B2 803 35
Bt 2418 125 Bit 7582 302
A et B Fe——
AdjP=0.000, *=20.846, dr=1 Adj.P=0.000, z|-'=3s.ssg, ar=1
>300x10°9/ <300x10"9L <3h/d 3h/d
[ 1 [ ]
&3 a4 BRs He6
% n §ﬂ % n gﬂ % n % n
a& 73.91 68 a% 8788 20 ad 90.77 295 ok 9254 62
2 2600 24 =2 D1 4 =2 023 30 B2 746 5
Bit 1770 2 Bit 63 3 Bit 6286 325 Bit 1296 67
gEAn Am=En B
AdjP=0.008, y*=7.079, df=1 Adj P=0.005, x*=17.683, df1
SR 1 B l I_>15mﬂg—LQSmHg
Ba7 a8 TR BRI
#H % n KA % n X5 % n KA % n
o’k 6667 32 o& 8182 36 & 8991 908 a®& 0120 197
B2 3333 16 mE 1818 8 BE 10090 11 B2 880 19
Bit 02 48 Bit 851 44 B3t 21.08 109 B3t 4178 216
FAE 8]
Adj.P=0.010, *=6.582, dF1
1 >%h | <2h
TRl BER
5| % n X7 % n
pd 632 13 ok 7600 19
B2 4343 10 BE 2400 6
B3 406 3 Bit 445 25

DD FER D81 mmHg=0.133 kPa,
1 BRETFEVRAREHEZTHE DVT HRKERZEE

3 BEETFEVBRAREBH%Z TE DVT KB T 5 5 44 4 5 45 2 31

KA AU
5 M1 A2 M3 A4 %5 %6
%) (n)
1 ARATDDKFE>0.5 mg/L RETM/AMIGHEC>300x10° L1 &HMEE FAREIAIZ=2 h — — 43.48 10
2 ARHT DDKF>0.5 mg/L ARFfI/MEC>300<10" L1 £5HE® FARE<2 h — — 24.00 6
3 ARETDDAKFE>0.5 mg/L ARAGH/METEC>300<10° L JREBREE: — — — 18.18 8
4 AFF DD AF>0.5 mg/L ARFT /M E<30010° L7 — — — — 12,12 4
5 AHI D-DKF<0.5 mg/L — — ARG AR 10,09 11
IfE]<<3 h/d & JJ>15 mmHg
6 ARHi D-D /KF<0. 5 mg/L — — ARG 1 5l RAPE 8.80 19
IEl<<3 h/d K H<<15 mmHg
7 AR D-D7KP<0.5 mg/L — — RIS — 7.46 5

I =3 h/d

DD FR D-RIK; — FR T ;1 mmHg=0. 133 kPa,
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R4 ARWEEFNERESXGRERBEERE (1)

52 bR &k
B Bl
DVT 4E DVT
DVT 23 33
4E DVT 4 161

x5 RRBER Caprini #4 .G-Caprini HEFEEET
FEVIBRAREHEZ THE DVT BT %L 88 bk &

HiH cut-off {6 R FERED AUC 95%CI

TR PR — 85.19 82.99  0.876  0.825~0.916
Caprini ¥4 8 4 66. 67 86. 60 0.670  0.604~0, 732
G-Caprini #5044y 70. 37 84.02 0.712  0.647~0.771
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3 i it
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e e DKL A RE RS . = M AR U R A 5 &
B DVTS , ABFsE b 8 BB T T ARG T i
DVT 1 & %K 12. 20%, 5 F T #5485 m
12.32% M3, R B I8 F F ek RE T
DVT %A XK 8w . W, % 3HE 8T 75 U5
ARG & T DVT (11 B P28 4 78 XU 99 ) A5 251
X 48 Tl R AN P AL 700 AR A s

ARWFFE AR =60 % BRGS0 4 B RRAEE TR
Bf I =2 hoF RCFR K2R iR g =5 /R AR R E T
F3>>15 mmHg AR J5 & i A1 <<3 h/d AT /MR i
BDDKFEFEHNEEET FEUBRASIH T I
DVT Byl 2R . B A 8RR, i 45 38 B 2%, Y
A7 45138 2 L T e A WO BE Y BRI . R B DVT & 2k
JRUIRE: A Bt 2 48 00 W PR 0 SR A AR ™ B A I Y
B 43 » S BOK 8 A A PR R, A K R AR A R 3
HE AR HEBE I 2R Go s . PPN BRI R, A B
PRIR SR HRE IR AT B DVT BMER 2 o R S &
) 5. 812 f% ., BHEDFRREEE UL R 5RE, R

JUL PRI AT 406 R 0 55 e ok [l 3 a2 L SR R B DVT &
A, BLRICT BR ST ARGE L A A RR R 7 X AR JE DVT
HISZmANTE , & S RREE S IR 5 DVT k%, F
AR B0 48 4 AU 7, Bl A TR B[R] A E K I /)
M B8 SR L 6 I 2R G WS L 5 A 9F R DVTHY,
T P K ZE IR B =5 IR/ R AN 23 BR il 8 35 1% 50y, )
Bt 3 2 %8 1L A8 PN R A 22 Uk B S i R A 47, 15 R
Je DVT BB, — B0~ 18 5 F AR AE R
J10 9~15 mmHg, R F1 5 £ ) >>15 mmHg B}
2 5% VIR e JU AL YR I S R O /0> A 2R 4 L R I AR R A
TIAN 25 SRF5E AE 52, R A K #7115 mmHg
R T FEYIBRARG & T DVT )87 5 5
2, ARIGIEZNNEI<<3 h/d (5 5 i A,
by S EMARTE W L HOR S5 B IE Y AT B
PG B DVT &4 KUK, /MR 20Tt
L8 8 ) o 8 ot /) A R 2R A I A BE L 3 R B DVT 1Y
RN, D-D IR D BE R % FHAE R, D-D K F
SR B BB IV S R RS L HL AR B I =k gk &
PELF I S 8 R AL i DVT B

BN Re S A T TN o = 77 W SN S NI 1
2 h RS EE S > 15 mmHg., A J5 i 3h i) ) <
3 h/d ARHET I /DA% > 300X 10" L™ . ARHf D-D 7k
F>0.5 mg/L BEMEKEET FEVRAREIFET
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