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Application of airflow shock vibration combined with three-way negative pressure technology in PICC blockage Zhou You, Huang
Jianye, Qian Huohong , Cao Jie, Hao Jianling s Miao Yingzxia s Li Yueyuan. Department of Spleen Hepatobiliary Pancrease
Surgery s the First Affiliated Hospital of Naval Medical University , Shanghai 200433 , China

Abstract : Objective To explore the application effect of airflow shock vibration combined with three-way negative pressure technolo-
gy in thrombolysis for PICC blockage. Methods A total of 87 patients with complete blockage of PICC catheter admitting into PICC
maintenance outpatient were divided into a control group (36 cases) and an experimental group (51 cases) chronologically. In the
control group, the three-way negative pressure technology was used for thrombolysis, while airflow shock vibration combined with
three-way negative pressure technology was utilized for thrombolysis in the experimental group. In the two groups, the longest du-
ration of thrombolysis was 4 hours in a single day, the remaining cavity of PICC was sealed with urokinase diluent for those failed.,
and thrombolysis was conducted for 4 hours on the second day, for the patients who still failed, their physicians in charge were re-
ported for other treatment. The success rate of single-day thrombolysis, total success rate of thrombolysis and duration of success-
ful thrombolysis were compared between the two groups. Results The success rate of single-day thrombolysis and total success rate
of thrombolysis in the experimental group were significantly higher than those in the control group, and its duration of successful
thrombolysis was significantly shorter than that in the control group (all P<C0. 05). Conclusion Application of airflow shock vibra-
tion combined with three-way negative pressure technology in PICC blockage, can improve the success rate of thrombolysis and
shorten the duration of thrombolysis.

Key words: PICC; blockage; airflow shock vibration; negative pressure technology; three-way pipe; urokinase; throm-

bolysis

PICC TEMG R I FH Tz, 545 1 28 02 5% i J 3 1 B{HEFE
KA R Z — . 78 PICC JF R AE TP 4 1.1 —B¥R 2020 4F 1 A & 2022 4F 9 A AR
FER AR 1. 8% ~21. 3%, HEEMEEHE  PICC [Ti2 K W1 4 9 19 B B 1t 5 JE PICC i i 8 %
%2z (Infusion Nurses Society, INS)2016 MUCHIBIR 107 (], 49 A 4R #E . 2 F1 I PICC 345 (G 3k bt ol
I7 SRR ) 8 AR LB RS S REE D g 0, 0 96 Sk 40 T VROAS R 0 R A ™ PSR 42
ek i B %% B (Central Venous Access Device, FUL2A T PICC ke s B2 U\ % 0 3 1F %, 25 JR v 1
CVAD) ¥4 2w}, @ ATV A IR 97 Bl B 35 il 1 o R ] R L HE B bR U N DR B G A R S
PRt ke BT 2020 B INS (ERRTRRRO 0D prec gy ryar o o 5 4 G 31 B 8« T 2
ﬁﬁiﬁiﬁ&?ﬁ?ﬁﬁﬁ_,Ei&?ﬁ’l‘%%ﬂi&@%ﬁﬁwﬁ\%% R T AT YR B I AR N T 14 T . B b
PR AR R LA PICC SERARIENR o Sy i 10 S0 B 555 43 AR

J 3 R AR R R W 0 AT R A
A SR A e e R AR A B el MR 7

Vi EL A% bf =) PEcs ~
B I S B G A e Do D JRECAIL ST LA 2020 5 1712 73 90
PR AR 1) B HAE R X IR, 2021 4F 1 A & 2022 4 9 H 51 i
BEE WA, AR A 22 E BD Al A4 7= 1
{6 B DA B — IR B B 1. TP IBEI SRR 2, 7B 5. 4R PICC, B A K 30 ~50 cm. 4 — %KL L
PRAMEL 4. 1238 (1, 200433) B
JE < £x AR g °
EEMEH - B HA hjyght@163. com 1.2 Jiik
Wk :2022 - 10 - 093 #8181 :2022 ~ 12 - 15 1.2.1 Aunhd R Sc gk 7Y 2 4k 94 1% sk




e 14

PUWFGE BT BE T A PR JYB-201 & B R S AR i g% E AT
PICC & A, L85 9% Ff AF Power PICC i
R R RIS 20 mL ST RS, PICC kg iE R A
AR, Fi I8 25 1 20 B Rl vE S 2SN 2 5 mL. 10
mL.15 mL.20 mL #E47 R ik, J5 7 P SR iR

Journal of Nursing Science Mar. 2023 Vol. 38 No. 5

FHE L B AR RS E S PICC R NIEZ 2%, S2K4s
H SRS E 5 mL.10 mL.15 mL.20 mL i,
1840 AH 43 51 S — 80. 00 kPa, — 86. 00 kPa, —88. 25
kPa Fl1—90. 50 kPa, Ui ip i ik H AR R 2%
O

=1 WA — B E KR KE

151 % P 51 (D A i Jib 98 95 B R Gt (45D PICC 8 & &AL (B
5 & (%.,xEts) MNRRGE £HERSK WRASK HILRSE KRS FN Lk N I
X FE4H 36 18 18 66.31E8.60 9 7 7 7 16 20
WL 2H 51 31 20 65.47+6. 60 10 6 6 15 14 28 23
X/t 0.998 0.512 4. 466 0.923
P 0.318 0.203 0. 347 0. 337
1.2.2 Rk IR Ty . OB R SR B0 H B o B+ 55 —

A U R T B 2% & PICC 4k g
MEEFEKIERRN 2 AT12EEP . FRRES.
FERIBIT T AR E R RIRIT R B ik A
(7 T S 0T, 0 S BURE L, W 3 A R AR
B o 4o AR ™A% S TG TR R D A P PR 35 g 1 45 751 2k
T80 M o DR U VA 3 R 0 92 [0 o 3 4 S5 A
FIH BE R 5 000 U/mL"™,
1.2.2.1 X4 Z#EAEEARFEREE 10 min
F—AHEER ., kR ©EBR PICC Kimfgk, %
KU 75 % BN TR 15 s QS =Bk, =@ m
Uiy P FEFE R 10 mL S ER P E 5 000 U/mL R
EEM PR 2 mL; QF FF =3f B % % 20 mL =5 7F
SEE% [ 20 mL FES AR 2 20 mL BEOREE T K
i N B RS AT 3L 3 A B s D i e — 3 T 9% K T
ELFT O 5 5 © 1) FH A e 4 B O 6
Mo 10 mL J 5 4% v 5y R U B % 8] i A PICC 3%
FEAL HE 10 min, BE RO OO 4B, WEC %

VR BT BT ]
1.2.2.2 WEH Z#@REFEARBERTFE 10 min

KA IR AR 10 A — NG, AR
R =E A R R E R 10 min §E 45 R 2 /5,20 mL
TE S S F 20 mLL I BRI RRA T S R
PRSP R D) I 35 T B — WSO b O MR R
(4 7 W T AU v i R Bl L SE R 1 R b ik iR B
AR KA 6 sCH 5 s WA T ) GELLL T 10 KRR
WP IR S AR L2 1 min, SRS UEFF =38 7 5 R
HAEEE 10 min BEAGS W b RS EAR 10 %, WL
TSR VA AR B ) T sF i)

1.2.2.3 L8 WAMH 4 hiERENIIE.
PICC 4% & PR B RG F5 B BH45 .56 2 H 8.00 PICC
I T2 VA R s oL A T i 4 h iR
AR AR W IR B A Al )y X Aab B

1.2.3 Wk B4y s Lk T DO IR
OPEHEM Y K H Cynthia TENARAED, S45 1A
5 A 10 mL S8 B0 I >3 mL/3 s, HHEF R

HiEH g, OF® IR .72 T2HERIFIRE
Vs A% ) BT IS ) AS 25 B E T 12 I ]
1.2.4 Sl A SPSS22. 0 #1741t
AR R ER R (2 £s)/M (P, Pr) T 47 ¢
50 Bk A 560 s TH A R DL R R L AT X K
5%, KKK #E «=0.05,
2 #R
PR 2H 45 DT 6 A b A, LER 2,
R 2 WULE TR BT LA

i % BH R R AR BT 5 1) RE B
T %] %] [min.M(P,;.P;5)]
Xf IR 20 36 19(52.78) 26(72.22) 180(114.75,247.50)
5% 41 51 43(84.31) 46(90.20) 68(30.00,129.75)
%)z 10. 249 4.778 —4.023
P 0. 001 0.029 <20. 001
3 iFie

3.1 BRAMARRMHRSIERERMERY =
0 B ARAEAS [ SCHk o SOFR =38 42 Sk o 42 e % H R
3 e S L O R W 51 B R e R A AR
(1 3 5 A, 5 1l PICC R 25 [A], i 25 4 11 41648
FE AL RE AR K FEAE . BTE BRR RO W 5]k 2 R
TR sh B, (A B A R 10 mL i
e HIEE RN ESE, Y H IR 5 mL
WLk Z 188 o i M T H Y. SCikiRiE . =
R AR VA M v 3l % 58, 3390 ~78. 30 %, B VE
PRI B 3 BT 93, 75% ~94. 40 %1 WA
D75 ) 25 SR K ik 5 R T A8 B E T IR e )R
Al VB NI 2R T A B R ESEARRA X, £
FAE DL SE A s b B R 45 5 I etk AE = R R
AR B Ffly 1 FF = 38 B S PO TRl =
5 mL 2R 20 mL, 3 58 SR A 1 5 2% LS L (i 22 [a] 5
S TN ARG CRULES T8I I 115 S /1L L T RalA S 20 T3 BB
FI b i B RE AR 00 H W ST b o PR 2 AR R R
I B R BT e B0 A IR ¥ I AR A — AR B Bh
E 2SO I (R B R e B R e G o - S
HRIEFERER; RERDER T 5 SE R BB %



P ap R 2023 4F 3 4R 38 B4 5

e R TR L IR B B I i H e

3.2 AuirhdiRah AR R & WA BT,
N AES IR RS ¥R 101, 36 kPa, 7E
S8 E 20 mL SR H 101, 36 kPa F i & —90. 53
kPa, {4 G 24 U ] &7 T, v I 2% P9 S0 I i 3
BARE B HANRE R EAS ., 5 2% S B e [l
5L, 72 T SR B W B A (L R4 D e R AR
A 90. 53 kPa, i /N T Power PICC T & JE S & & K
it 5Z{f 2 068. 50 kPa (U ¥ 7= b v W1 5318 . ik
FiRFEALT] & Power PICC 2 10y 2 L 48 f 455 .
Fe M UaH 59 2 JE Power PICC T & R S EE#H A&
WA A0 o % 80 4 R O 20 A, i BD = i i
Ak i 77 545 7K 2 B R R 1o 172, 38 kPaCE#iE 44 7=
i UL R A Rp it — 2 gE . oy — i, R
i R BB AR OR Sl s A M TR R A T R AR
FE BB A 7 L BN T A0 BRSSP
TR AR 3 AR BV A P ) B AR T el 4
FHESHRNIET . A A 0], 25 S
37 1) e AR R I AR A T DA S 4 N A S RO
St H A I 5 | s AR 2E L ST vh iR Bh B R R
TN,

3.3 A N AT R B R R AR B H R AL
T BT R 4 R R D RE R, A B SR KA I
ARG sh T R sh H AR 50 H 7 e il ) R i B )
R BB INAER 5 A iR, 2 R A G EE X
(¥ P<C0.05) . Uit Wil 41 2h (8 v o I 2 A8 o 5
86 R T /N 23 B N FE 25 T il B 1) R, B R R
0 o U v A A (AR T N Y £ 4 R SR
24, M 5 57 O 2 4T V5 T 10 21 4 28 11 45 5 00 A5 IR
e [ B 3 2o A — T AR B R 8 B R A
FE NAIME T/ 24 B W AN PR AR W
B INE K 25 0 Ak A VR L0 0 W PR R R
EIECTNE

3.4 BAEESSHEFI BRAER =08 A o T 1
Sl R AT b R Sl R R B A 6 PR A
5 [ 38, B B0as B N =i A B % L BT LT A
N =EW5E8es . el 20 mL F 4 HN & 2 mL
DR %t B R G % <M 0. AR WF 9E R Y 4Fr
Power PICC Mg SE W 4 K 0. 67 mL, /£ 4%
P2 mL JR 3 AR B W WA £ 2 AFr Power PICC
FEBNAEREN 2. 99 A% CEOPE R IE ™= 5 Ul 45 .
AR A B — AR RE 58 4 T #6388 A4 ot A4 L
RO RO A X B ] R ) 5 K B R TH I IR T K
B2 RRAUR 5 R K B I B ) AR KA %,
PAXT T4 H AR 4 h 7R 76 AE SR B3 2 1
TR I I AE B PR O A R AT B R L
MEAMFEEA N FEZFHI.E 2 KX 8.00 K
PICC[2H L  MEHRMEGE JEREELZL L

e 15

FAE L QRS BE A 5 W, 7T 2 AR i

4 NG
U IR B BRI TR PICC i A v A9 B

%A nl e 5 =0l R AR BORER & T AT LR T

FAH AR I AR VA R B R ) AR A A A R AR

A FEA JE ZAb 2 R X S FE W HE AT 0 BT R X i A 24

W iEAT VI BT L AR 4 J5 WE5E v o AR 4 5 45 3 28 0 Ik

g3 IEFEITIA] 5 E A R AR o3, AR A AN ] 28 Y R AT ROR

WA . WIS B WS 5 K o3 47 3 R AT RE A A Dl fey L — <2

R s B A ) Geit 45 51 B LA BF 58 4518 1

S50 AN [a] i AR S B R AT A AR R T

B E WK

(1] VLrg, BEBEAE . 5k T 5. 2408 20 & AP0 #2480 1
Fe kg FE Ry P I R ()] I LB 44K, 2020, 35(19)
1755-1758.

(2] 5k# . Zdude, SR, S5 o 58 3 T 5 JR 1 5 4 8 41
JEL T IR A TR I A A A RO R 2R Y O A T
(00 A 7547 PR 2 5, 2021, 38 (1) 1 75-79.

(3] TROPE . RIELL, B0, 45, o ALy 8 A 2 Bk
W 5 PICC I KA K HEAE B Meta 43T [J]. #8524
2020,27(3):37-42.

(4] AN B W0, o 22 R, 55, 8 5K o 58 3 AN [R) b O
Jik 548 4 A8 FE B PR 3R 4 BT LT ). 4 B 4= 2R ik 2019, 34
(11) :36-38.

(5] HRCT , SRUNMG , N SCEE 45 i VR 5 8 R O 75 ik L 4 9
B e ZE PO PR SE B 77 [T ], v [ 3% A 2 ik 5 i
PR#4 5 ,2020,27(4) :412-418.

[6] INS. Infusion therapy standards of practicel M]. 7th ed.
Norwood: Infusion Nurses Society,2016:85-87.

[7] Gorski L A, Hadaway L., Hagle M E, et al. Infusion
therapy standards of practice, 8th edition[J]. J Infus
Nurs,2021,44(1S Suppl 1) :S1-S224.

[8] BaskinJ L, Pui C H, Reiss U, et al. Management of oc-
clusion and thrombosis associated with long-term in-
dwelling central venous catheters[ J]. Lancet, 2009, 374
(9684) :159-169.

Co vl B2 B Wp 2% il ¥ o Ak v 43 2 1 480 3 B T AR 4. PR
I 45 32 T o 73 B AR AR (58 2 WO [T, b ol vk #
1£,2019,18(6) :365-381.

[10] Cummings-Winfield C, Mushani-Kanji T. Restoring pa-
tency to central venous access devices[J]. Clin J Oncol
Nurs,2008,12(6) :925-934.

C117] FBSE B, R 05 . B 15 05 . /N 3 IR G 55 & 8 e 1 i Tl
PICC i # 3 A5 [J . 7 22 2% 05 . 2011, 26 (4) - 17-18.

(127 B, J5 4R, AN [a) vk B2 bR 38t AS [W) ] 8 35 A 07 s iz ]
T PICC 58 4% JE 30 1 M ROR LB LT, 4P |l s Bk 5 o
9%,2018,15(17) :117-118.

C13] X0 20, 1l o 0 2 57, 45, 45 I 5% 85 0 & JR W e Ak 2
PICC AF 3 4[] ] P 22835, 201126 (4) - 13-14.

(14 250 7 Al A o gk [0 ] v B B2 )L 2005, 40 (3) £ 32-
33.

(R Hl Bl



