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[ Abstract] Objective To explore the preventive effect of low molecular weight heparin
(LMWH) combined with integrated medical-nursing enhanced recovery after surgery (ERAS)
intervention on postoperative deep vein thrombosis (DVT) in colorectal cancer (CRC) patients.
Methods A retrospective collection of postoperative CRC patients at Hangzhou Hospital of
Traditional Chinese Medicine from January 2021 to October 2023 was conducted. Patients were
divided in the combined intervention group (LMWH combined with ERAS) and the control
group (LMWH) based on the intervention methods. The primary observation indicators of this
study was the incidence of lower extremity DVT. Secondary observation indicators included
changes in coagulation parameters [D-dimer (D-D), thrombin time (TT), prothrombin time
(PT), activated partial thromboplastin time (APTT), and fibrinogen (Fib)] before and after
intervention; blood flow velocity in the bilateral popliteal, external iliac, and femoral veins; time
to first postoperative anal gas passage, time to resume eating, time to get out of bed and length of
hospital stay; postoperative complication rate and adverse drug reaction rate. Results A total of
110 patients were included in the study, with 55 in the combined intervention group and 55 in the
control group. There were no statistically significant differences between the two groups in terms of
baseline characteristics, coagulation-related indicators before intervention, and lower limb venous
blood flow velocity (P>0.05). After 7 and 14 days of intervention, TT, PT, APTT, and Fib levels in
both groups were higher compared to before the intervention, while D-D levels decreased (P<0.05).
There were no significant differences in TT, PT, and APTT between the two groups (P>0.05), but
the D-D level in the combined intervention group was lower than that in the control group (P<0.05),
and the Fib level was higher than that in the control group (P<0.05). After 14 days of intervention,
the blood flow velocities in the bilateral popliteal, external iliac, and femoral veins were higher in
the combined intervention group than in the control group (P<0.05), and the incidence of DVT
was lower (1.82% vs. 7.27%), but the difference was not statistically significant (P=0.363). The
combined intervention group had shorter postoperative time to first anal gas passage, resumption
of eating, getting out of bed, and length of hospital stay compared to the control group (P<0.05).
Finally, there were no statistically significant differences between the two groups in the incidence
of postoperative complications and adverse reactions to LMWH (P>0.05). Conclusion The
combined intervention of LMWH and ERAS can effectively improve the hypercoagulable state in
postoperative CRC patients, increase the venous blood flow velocity in the lower limbs, reduce the

incidence of DVT, promote postoperative recovery, and has good safety.
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(P<0.05) ., BcA TN BALE TT, PT Al T4 D-D KR F X4 (P < 0.05) , Fib
APTT b 2R G L (P> 0.05) , HES O T HBA (P <0.05) ., BARILE?2,

R1 BEAMER

Table 1. Comparison of baseline data

FL R AT (n=55) XIIRE (n=55) e P
Wl (x+s, %) 48.43 +7.22 48.59 +7.86 -0.111 0.912
Hedilin (%) ] 0.036 0.849
5 28 (50.91) 30 (54.55)
‘8 27 (49.09) 25 (45.45)
WEIE (x+s, kgm®) 21.68 + 1.44 21.77+1.59 -0.311 0.756
et (x+s, ™) 6.31 £2.79 6.22+2.14 0.190 0.850
TNMH[R (%) ] 1.645 0.439
&L 22 (40.00) 20 (36.36)
114 21 (38.18) 27 (49.09)
TI13Y 12 (21.82) 8 (14.55)
FARIAn (%) | 0.381 0.827
TFETFAR 6 (10.91) 8 (14.55)
Ji& e TR 38 (69.09) 37 (67.27)
GIRTINGEN 11 (20.00) 10 (18.18)
JiE B (%) | 1.466 0.690
Tiok 10 (18.18) 15 (27.27)
145 16 (29.09) 12 (21.82)
=27 16 (29.09) 18 (32.73)
HY 13 (23.64) 10 (18.18)
HIGARARA [ (%) ] 2.492 0.778
BTl 2N 18 (32.73) 17 (30.91)
AL IBRA 10 (18.18) 15 (27.27)
LV IR VIRRA 8 (14.55) 13 (23.64)
AL TPIBRA 5(9.09) 3(5.45)
JINRESRZITN 5(9.09) 4(727)
EHTIBEAR 3(5.45) 3(5.45)

F2 HgEMmAEXIERILE (x+5 )

Table 2. Comparison of coagulation—-related indicators (x + s )
t

LD BeAT i (n=55) XTREZH (n=55) P
D-D (pg/L)
T 550.28 +31.15 548.85 + 33.58 0.232 0.817
FHiE7 d 350.48 +29.31° 391.55 + 44.53" -5.713 <0.001
FHijE14 d 24423 + 13.48" 315.23 +20.14" 21.730 <0.001
TT (s)
THHT 1134 £2.12 1129 +2.42 0.115 0.909
THET d 15.73 £2.71° 15.65 = 3.41° 0.136 0.892
THiE14d 17.41 +3.15 17.35 + 3.55° 0.094 0.926
PT (s)
T A 1236 + 1.75 12.29 + 1.98 0.197 0.845
FHiET d 13.12 +1.22" 13.05 + 1.15" 0.310 0.757
FHiE14d 13.89 + 1.05" 13.85+1.11° 0.194 0.846
APTT (s)
1T 17.66 + 1.34 17.59 + 1.98 0.217 0.829
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Fehr BEG T (n=55) Xt (n=55) t P
THE7 d 25.88 +3.18" 25.85 +3.61° 0.046 0.963
THiR14d 32.12 £ 4.25" 31.99 +5.03" 0.146 0.884

Fib (g/L)
1T 1.09 £0.12 1.07 £0.14 0.804 0.423
THET7 d 1.88 +0.34° 1.71 £0.36° 2.546 0.012
THiR14d 2.72 £ 0.45" 2.49 +0.33" 3.057 0.003

E: HREATAT I, ‘P<0.05,
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X (P>=005) .
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Figure 1. Ultrasonic measurement of blood flow velocity in lower limb veins
E: HRATFRATRE, ‘P<0.05; Habmakiz, "P<0.05,

R REREBRILE (x+s )

Table 3. Comparison of postoperative rehabilitation status (x + )

PNV BCATFHiZE (n=55) XHRA (n=55) t P

AT THESRE W] (h) 28.70 + 5.65 42.69 + 8.75 -9.961 <0.001
BEELIE] (h) 33.42 +6.02 4712742 -10.630 <0.001
TIRIG SIS (h) 36.17+3.27 50.88 + 6.59 -14.830 <0.001
FEBEESE] (d) 1135+ 1.45 1524 +3.61 -7.416 <0.001
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x4 REMLEEN (%) ]
Table 4. Comparison of safety [n(%)]
BaERR AT 4l (n=55) XHEZH (n=55) Ve P
RIGIE BT 1.235 0.266
ik 0 (0.00) 0 (0.00)
YI i 4(7.27) 5(9.09)
Yk 0 (0.00) 1(1.82)
it A e 1(1.82) 2 (3.64)
R 0 (0.00) 1(1.82)
IR ER 0 (0.00) 1(1.82)
Wy 0 (0.00) 0 (0.00)
LMWHA [ 2 i 0.309 0.578
il 6 (1091) 9 (16.36)
U R 0 (0.00) 0 (0.00)
JiRANY e 0 (0.00) 0 (0.00)
3 i AR fa s PR 2 AT T30, NI ARAS T AP iy

DVT J& CRC AR J5 8 % W AR J5 I & 0E,
AU B ki gE, e AT 1R 1, B,
T PR K e S AR T B AT ] R 0 Il AR S 2R A
Tk, FIR T o [E PR AR . PRI A B 597
XFF CRC AR B A A 16 By > ™ m g
BRI, ARG FH R LMWH S 75 5 MG 7 7e I
PRSZEEFORIE P LMWH {E g —FhgE i[5 7
PTG I TG v S R TR AR A XA
TR AT, JEHEABENHERER, Pt
SOEEE TR 8 4%, JFH 3 h RIn] ik H i 245 v
FEWEAE B ARBEIE AL, P4 Zad IMWH F
TG ¥R B PR E R, PG E Y TT
PT. APTT il Fib ¥4 T Wi A&, 1 D-D 7KF-
BT R (P < 0.05) , F H XU IE &k .
JIE K ARV 7 K a3 38 T W W TR (P
< 0.05) , X428 LMWH 78 CRC A J5 B # i by
DVT B RBAFRFR, FTLAERR = BeRas, I
LRGN AR L

AHIF 5% FELR UE R R B2 %80 CRC R 5 3
FHEEEARR, 4k 23, FEREETFAR
o, SEAE CO, RARE ARG RS TE BRI, DL3R it
A AT AL AR E 2 (8], (HAEEST CO, ST,
SFHEE N RS, SR T KRz, T
B gt B mkah, co, AR EA Y E
F, HRFRIRAS S i sl B ik — 2P ARG, X R
T CRC RJGEBERIGZE 7 L DVT A A =,
P, AFSEFIH T ERAS T, 3 o % B
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i
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FHE SRR B SO R MG IR, B2 A = 3 b
A A4 5 R R ) Ak A S35, Ve Fe/ MR AT
1 FARBAR I, I 8500 Wa AR5 1 A= i
IRAEFURRBEIR B o DR E R IRIRAE 36~36.5 CH
BRI PN o AR S 1 06 35 AR A0 2 i A R AR R
A IE PR E G, B aEkE , Fi
HEATRRAZ NS, SR 4 SRR B IR 55,
S WA S5 17 DI S st AR BT R, SRR IR
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Friil o REE T RS, W2 ITEAG R R
TOLREIRIT T . L, AR Z BB AT
T S A AR S IR RS, RIS A
ARJG AL THER R S W) . S m i) N PRI i
[ FERERTE] (P < 0.05) , X 5RE:RF5T 45
R SR, WSO ERAS X455
FEAR G R RN RS B, ARSI T
76 LMWH 898 FH |, ERAS XF T-45 5 i ia R
J5 BE DVT Bysgm, FoEfabn S5 S AF 25
e b, WAREEARE I A LMWH A
RN EERZES TSGR, FHEER
AL, #2777 LMWH BG ERAS T-HIX il CRC
RIGHEARG DVT BA B2 4,

ZE Lk, LMWH B ERAS 7 i) 45 550k
e CRC AJG BE SBERA, $Em T Rk i i
FE, W DVT A, [RlFRGRE, HHRARK
U224k . SR, ARIFTEWA — & 1 Jm B »
G, ABSCRECT BB ST, 7R AL
Al REAFAE—E IR AR 22, TP 2590+
BE M REAEAESZIR, JEAR AT AT 259
B B, RO RPOIE, HFEE
b . REEA . 22 I oE i — 25 55 0F LMWH
B4 ERAS FHiXF T CRC R J5 4 R J5 DVT Y
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