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Evaluation of the application of enhanced recovery after surgery

principles in perioperative management for patients undergoing

non-interventional retrieval of inferior vena cava filters
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Abstract

Key words

Background and Aims: The enhanced recovery after surgery (ERAS) concept involves integrating and
optimizing perioperative interventions based on evidence-based medical principles and multidisciplinary
collaboration. It has been implemented across various surgical fields and has gained widespread
recognition. Permanent retention of an inferior vena cava filter (IVCF) can lead to various complications.
Guidelines recommend retrieving the filter when the risk of deep vein thrombosis decreases. However,
retrieval can be challenging or unsuccessful due to complications such as filter tilt, adherence,
perforation, or migration. In such cases, non-interventional surgical methods like laparoscopic or open
IVCEF retrieval may be employed, though these methods are associated with significant surgical trauma
and postoperative complications. There are no reports on the application of ERAS in non-interventional
IVCF retrieval. Therefore, this study explores the effectiveness of ERAS-guided perioperative
management in patients undergoing non-interventional IVCF retrieval.

Methods: The clinical data from 34 patients who underwent non-interventional IVCF retrieval were
retrospectively analyzed. Among them, 20 patients (from January 2022 to June 2023) received
perioperative management based on ERAS principles (observation group), while 14 patients (from July
2020 to December 2021) received traditional perioperative management (control group). Baseline
characteristics and intraoperative and postoperative indicators were compared between the two groups.
Results: The observation group had a higher average age than the control group (51.2 years vs.
39.5 years, P<0.05). Other factors, including sex, body mass index, preoperative hemoglobin level,
medical history, IVCF placement reasons, IVCF location, IVCF type, number of interventional retrieval
attempts, IVCF indwelling time, and retrieval methods, showed no significant differences between the
groups (all P>0.05). The observation group had lower intraoperative blood loss, shorter operative time,
fewer ICU admissions, shorter nasogastric tube retention time, shorter length of postoperative hospital
stays, and lower pain visual analogue scale scores 6 h after operation (all P<0.05). The overall incidence
of complications was lower in the observation group, though the difference was not statistically
significant (25.0% vs. 50.0%, P>0.05). Additionally, the observation group had a higher score on
the comfort scale (88.5 vs. 82.3, P<0.05) and lower total hospital costs (44 000 yuan vs. 54 000 yuan,
P<0.05).

Conclusion: The implementation of ERAS management measures in non-interventional IVCF retrieved
patients during the perioperative period has a good effect, and the intraoperative measures are safe and
effective and have positive effects in promoting patient recovery, alleviating pain, and improving patient
treatment experience.

Vena Cava Filters; Device Removal; Enhanced Recovery After Surgery; Perioperative Period
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Sk BE &2 4 RL (enhanced recovery after surgery ,
ERAS) #EZIEEMHIFIEE S0, fFEL2%R 4
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Figure 1

Instances of conical filter hook penetration through the inferior vena cava wall

A: Penetration located on the

abdominal aorta side (lower left quadrant); B: Penetration located in the liver region (upper right quadrant); C: Penetration

located in the spleen region (upper left quadrant); D: Penetration located in the right kidney region (lower right quadrant)
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g5 AT AR LR R R BT AR, %
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F1 ERASERXSHESGEIEARHTEEEREIIL
Table 1 Comparison of main perioperative management measures between ERAS and traditional concepts
AL WL XJHEZH
NN R SE I A BV Al , RS TR, S AR I BEE A TR ARG S E 2, e AR
ABi RIS IVCE o 1), 53 R VRY AR O o SRATTHR AR MRy P 7 28 IR HiTk A

ATHER T2, T ARSI IR s 3h s il 55

5 > IR SR A, AN R T I A ARG N RN

AT BB R BUR B, AT 6~8 h A5, 4~6 h 45K RHT 12 h45 8, 8 hA5 K.

SETASE ] B O ] IS 55 IVCF 285 (IVCF 7 B S BEURMENE IVCF 15T MR IVCEF 2870 (7 B AR R 3R, 4%
N e d RV S g € o o N WS e i 7 N 1 755 7 QT 2 A 7 N = v
Ao, 4] H L, AR IR sl O 03 MR KIS ) LA e A5 40

A AR L, SR S BRI A VRO R IR EE R R S IR IAE 21 °C AR 5 T TR 7E AR 1S PR, Bk
PLE, EILESITE Y

AR PR B I BT AN A 1~2 mL/ (kg-h) , JFACFAR N 3~5 mL/(kg-h) . ARIZEMEAMNE .

DR R AR B A IS IVCF ISORTER Y b3 5 ORRBEIS RIS ), AR HLR &5 B4, inJo B il
INTERFRR AN BRI B B A8 FFIE IVCE [R5 B 0 B4, B EIAIOLER O, RJS 72 h THRBR G B A
W@ LB A SR IT2 NG & R A TR R S AE R, RS
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A S35 3y, RS RT 307 LA AR A BERMAL , BREEIKIZ IS RIS S B TR EShgfoRiz sl #MENA S d, BRI )5 58 72 Bt
HEAESIAE . HAE T KD 1 /N R DR EER O 5 00 , RS BEILIE AR 51 ATEREEis 3.
B, AR SRR s 3l

SRR 7 38 AR H I A 5 ST 4 25 R IR BT R 225 W R B4R VAS>4 S35 45 T A 2540
DK , 45 A AR 25 T T It L AR R ) S AAASE o T AT U e
FIsk )55 i FHMSEAR I PES (visual analogue scale, VAS) AT 5E i) K s 25508

ARFHER

FART7 A BA A

ARG

V43, VAS>4 J3 I Al 4595 45 T HUR 254

A5G MK BYE , T 5-HT3 SZ AR5 BRI k259
HBEhRfE IR A, AT R TG 3, SRS AR AF AR A R AR

e X BV

Tt Ikt 2454
P it s AR — R ol nl B

BEVT, e R AR 5 AR PET B R, D R T I R R i . AR I8 A

1.4 TSR

BRI MRS KBRS (BMI) |
ARRTIMAT & P BEFER S TVCF B A 3B
B, uEas A2 . B E I ) A S I R,
HIVCF M FART A R RIGHERR: R
Mt . FARBE . ARJFAICURYT ELF] . % bk ]
CEART B A m ) o RS IRAR &A% BE
SOE NN ARJFAEREE . ARG 6 h &K JE VAS T
gy BRI RAE R AR BAE RIS SERE
P o ARJGARAIR bR HE 3R 1815 B ) 2 5 IR
B, BB A T 204 Bl (IRT3030) , A
AR T 36 °C I O & AEARARIR Y . AF: B 40 1] 7 i
J& ., K% HH Kolcaba 19 &F 3& IR I #%  (General Comfort
Questionnaire, GCQ), WIEAEM (5AH%H). O
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W (101 4H) . #ascfe (6414 H) ML
(TA%H) 444, 2850, R 1~4 % Likert
Scale WE/r ik, 1 RAIEWAFEE, 4R IEWIH
Ho RWE 1 FREFFE, 4RrEFARE,
3 B0 e 0 R ATl U
1.5 SEitFEsbE

K HI SPSS 23.0 B A1 #E AT B 1 s AN 5 it
T, AR A IEAS AT BT R LI B + A 22
(x £5) R, WECRHAMSIFEAR KRR, AGE
1E 25 43 A B F = R LA A A B (U 4 Ao ) B
(M (IQR) 15%7~, ECHCR H Mann-Whitney K56, 11
BB LEIE (A5 I) [n (%) 1388, HBCR
F x* K 56 5 Fisher B UI A 2875 . P<0.05 1y 22 R A 48
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ARG A R I 34 4], Horpo g8 4l 20
XFRE AL 14 B . W EE 4L T 3 AR R T O IR 4
[ (51.2+1556) % vs. (39.5+14.42) %, P<0.05],
HATE bS] . BMI, RATi 2 A . B
B IVCF B & JE K . IVCFALE . IVCF AP 249k

R2 MAREEZRABILE
Table 2 Comparison of the baseline data between the two
groups of patients

WL X HR 21
PR %7 P
YR (n=20)  (ne14) X
TR (Y 5+ 5) 51.2+15.56 39.5+14.42 -2.223 0.033
Pl (%)]
5 6(30.0) 7(50.0)
1.395 0.296
g 14(70.0)  7(50.0)

BMI(kg/m®,x = s) 25.0£2.1  24.9+1.6  0.032 0.974
A AD7 AR B, IVCF B & B[] IVCF [ 5 M (L7 + 5) 117.6:8.0 121.0:7.2 1265 0215
ARHEAXZEFH LGB L (3 P>0.05) (£2), BEFE S [n(%)]
22 MBASMRARB AREEIEFLER L 0000700000 =
B B EAR DI M . FARME . RJEA *ﬁﬁiﬁﬁ 1(5.0) 1(7.1) 0.068 1.000
TCU AT ATk . B B b AS L B A r%{ﬂlli 4(20.0)  2(142)  0.185 1.000
H > HRSEHE R BB A (% )]
KRJG 6 h VASTE YL T X IR4L (35 P<0.05) . 34 44 PE 4(200)  3(214)
B PG 12 (R R IR R L R 35.0% . bV 16800) 11786
HRAEAL20 ], 2491 (10.0%) B i, EREERCO]
1] (5.0%) HEYIEA, 16 (5.0%) H & ,Zﬁgﬁ ?gﬁ iii 1488 0.501
T KA, 16] (5.0%) HPPE R, X Eg BB B RN (%)]
14450, 561 (35.7%) HEERB, 16 (7.1%) WL IR 42000 314
HMOEL O, L6 (7.1%) B PR g E kR R P U A 16(80.0)  11(78.6)
Wi R R A R AT T X R L (A2 %'ﬁtf:)\(k%ﬁl((ﬁ(,x +5) 1.8520.67 2.07£0.99  0.776 0.444
o o IVCF BB &RmFEI[HA ,MUQR)] 6(2~22) 16(9~28)  0.756 0.455
SIGEH2EE X (25.0% vs. 50.0%, P>0.05) . W24 IVCF [ 5t (%))
B AR O B R m T X4 (88.5+5.5 us. Fig 13(65.0)  12(85.7) Le1s 0250
82383, P<0.05). WLEH i M1 B 9% 1 0 AR L 7350)  20143)
FTXTR] (44+0.9) Fues. (54+14) AT, P<
0.05] (%£3),
#=3 WHEBEARD, RFEMREER
Table 3 Comparison of intraoperative and postoperative variables between the two groups of patients
EiEan ML (n=20) X HRZH (n=14) Iz r
Arp i mL, M(IQR)| 50(50~100) 200(187.5~300.0) -4.071 0.000
FARBFE] (min, % + 5) 151.1+40.9 185.7+29.1 2.723 0.010
AICU AWK[n(%)] 5(25.0) 10(71.4) 7.201 0.013
HilfiL[n(%)] 6(30.0) 5(35.7) 0.123 0.726
AR (%)) 4(20) 6(42.9) 2.072 0.252
S R (h,x £ 5) 44.8+36.7 78.9+19.8 3.151 0.004
ARJG AR (d, % £ 5) 8.842.3 10.3+1.9 2.073 0.046
RJG 6 h &I VAS TS (% + ) 2.3+1.3 3.4+1.5 2334 0.026
I RIE(%)] 5(25.0) 7(50.0) 2254 0.163
H Wil R (I K i) 2(10.0) 5(35.7) 3.331 0.097
I 3 v 1(5.0) 0(0.0) 0.721 1.000
YIFT 1(5.0) 1(7.1) 0.068 1.000
T K L1 0(0.0) 1(7.1) 1.472 0.412
BT G K 1A% 1(5.0) 0(0.0) 0.721 1.000
FAERIL R  (x £ 5) 88.5+5.5 82.3+8.3 -2.631 0.013
SRR (T % £ 5) 4.4+0.9 5.4+1.4 2.426 0.021
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U RO — AR R R A A, RE
ZER NG AR, AL ARET . R R J5 Y 4 21
WA, DASEELRE S B . H ERAS #UE R
DAL, JAE AR 6 A5 2] 7 s ) fn A
TEZ FMANREF AR H R B 28U T R,
Z RS IR B, N H ERAS B & AT L S e
ARG I RAE, 4imABert |, it ke, o
PLW/D AR BREAR . S5 B FAR ARG A . &
PG I RAER KA, R BE N AR, |1
FFAE A A7 2 E i IVCF 19 8%, R v B el gk
IVCF 23 i T @ bk e vl 0, JF BL7E B F AR M &
Hw B BUEE 259 LR DVT & & AR Ik 5 ik 1
C3R A2 DVT I U4 A T HAb AR F AR 5
JET ERAS P& 1948 il 75 45 A A5 2L B IVEE R
R TP R R AT 5 i — 20 43 B AR

T AR A D7 B IVCF, 3 B4 45 JT 1 g
i SR I B B 08 2% LU R o T TVCF Rl i R
W0 KT IE B IVCF IR, (HHLEH T 5
s DK ORE Y E T, 4 & A R AR O R E Y
IVCF, HarFpe F 20 H T 958 JE IVCr, HX T
HEJE U8 A% [RS8 2 T E Bk (&£ T4
B IVCF, W FZR M Terk, EZERENEE
R U A% BT A% 48 O LA B A BT R bk
Ji BE TR PR, A ) B2 A2 R LR B S A
B e 2 i HE FE B Kk SR Bk, AR g 4 KU
M7 LS 8 U0 2 R WSOR A #5/0N , H i B A T T 4
T U A% L 2 28 5 0 B T I8 (F7 B2 .
P X R (22 BB, XTI s R T A
Bk (TR g, nl 22 RN A
5 T FL RS S A B, R B B uE AR
Ji XU AR VAT I, ARBFSh, MEBAENS
DL b3 3 46 100 45 F R SRRl L, I e Bk R ) 05 o D
)R I 55 TVCE [ R, W 28 41 47 FF 18 TVCF [m] i
B ) H ] 65.0% KT XF BE 41 85.7% , {H 2% 5% o450
2R E X (P>0.05) .

A58 FE L TR, AR A B T B AR IR
KTXA, ZRAGIHEL (P0.05). A
EIRE K, BEMNSHRESBEFEM, A&
B AT BB PR BT, HJRULATER T, W4l E A
JE W RS AR bR, WAL TR B . FEAR
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g, WA R RO R K AR R 2 R R g
RN (P>0.05), WELALEA 1] BLE I A
WP W 9 D2 K 2 S 2 TP R R, i AR TR DR
RS 800 I KA, AN 52 ERAS B & 1 LR 45 3
T X T R A Ak

PIE Z T iR B R O AT
G ERASHUE, RROS A 80 /D AR i, s 2
RIGHG s &, (A8 o R 5 3006 3 A 9% 2
Fr, mTUMESEG DA A B RE R R, FRAR
B oK o AW AR BN, WA AR B i
TR, FERIRI R A 2y, e
T 644 (30%), XFHEL i s 51 (35.7%) ,
BARZR LG22 X (P>0.05), {H i iH i i
RTS8k A, WA AT A T R 07 U nT g
PEPEA B F AR 0, I HAE AR ORS o 0 F R
P, /0 ke o J) PRI & B2 405, Ml T s ik U0 11
e /ME SR, REEE — B L RRARF R B,
VAo N R B 1 B S R (1 NP VI 237 /NS (N U N/ 8
[5 NK (25%) 1BH AR F X HRZH[10 Ak (71.4%) 1,
7 2 ERAS B S 0% [l R 199487 B it S5m0 S
DARJEBEANICUT K.

R [ Y A ERAS AH G 48 B R0 OMg ) 1 Ab
BEFARANE AL E BB, (AR W44 ERAS
FEE A, AR /DAEERZEFARIFA R
IVCF [ iy i TR, B NIRRT AR B b,
A fEE s S TIE BiEYEE, HHIVCFA %
B N RE R AT REE AR AR A P R LR 2 4 e b
FELAERRTEE T, 7EULER AL R i LR B R A
BrERERE R EEHNE, miHeEEEHILE
Ji 1B T g W%, % T IE I B IVCE [l i 35 7R R
0g bs HLRR RS MRS, WCHF R AN IE , T R0 203k
brRE A, XM IVCF R FAREE, 24 h 5l ®
ZWHEK, WMIEAE KRS PR R
0 WL SR 4 & A B B RS T AL, 2R
BHitEE X (P<0.05) .

ERAS #U &t b, $RABA A5 & . 2K A
f), R E g Ok e, aT A B T AR 8
DItk s, BEARERHE NG UGl 28X R
B, BEICEREARFER KT, HB) A A TR
Z 5RE WG A8 AL AR S5 3 25 I AR R0 0 5
LS, N2 4 b S AT IR B B A R IR A A
s ek R MR R R EE , B g
MARJERE SRR, B ARP S, H
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BT & AE B Ja A b R A7 R R AR E
FEAE SR AN FH DA 284, 25 o, WAR AR
AR 5 AE B e 1] B S BR A (8.75£2.27) dows.
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T ERAS BEE AR o8 45 R — 20, Ui B R 048 21
W ERAS B8 58 98 4 A8 Be A 1] o

AW R B R, WEHABRENWARGKER
VAS P50 B WA T X BB 41, &7 R o i £ 15w
TR . ERAS B SR 8 N i DL D,
BEXT AR 22 AR, R AR g R . AR
WFoil s RATE 2, IhEE THAFIKMERDY
RO, ARG E I K Bh 7 DR A O R
K 22 B U WS, P AR 5 1A 28T R 245 vk
R BT 2Ry B AR IKEDRN, 4563
YT W, RS TR . AR RS R
IR R 1 5k 0 A, A RO R JE R R
Ui WA 22 455 2R 7 B T LA SR AR R 2 R R
K, HEHEEP VIR 4 R — 2 AR PR
N G o 3G 5 5 RRCE TR TR 5 Ve, S
fiff 2 R8O BE Im] FNARAR L el LT X S LR T
PR AR RN 28, Wom B A IR IT MfE O Ea
EFARI R, HUARGEES ., K588, mlb
ANERER B K AE, IFAE SRR IS R . AN E
FURR SR L, Fm e 8 E W ERE, 8551
HERR . SRR, B B AR B AR 7 SRS R v R Y
EPIEARDL , 33X 5 G MG AR SR TR R SR 1
REER -3,

ULAh, AHESE 45 AR oK, WA B AT B B
FHABG BRI, 2 A7 JE R AT R Sy O 58 4 A8 7
Ll 12 o NG (O U = N N =R Y S B R (AR R
o, R B 2 A R R AR, X S5 R S AR g e
SESIRE 5 48 R — B
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