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Optimization of PICC catheter tip localization methods and nursing practices

Haiyan Yan, Yao Yao, Dali Yuan, Li Zhang*

General Hospital of Eastern Theater Command of the Chinese People's Liberation Army, Nanjing, Jiangsu

[ Abstract] Objective To optimize the localization process of PICC catheters, improve localization accuracy and
nursing quality, and reduce related complication risks. Methods A total of 100 patients who underwent PICC catheter
placement from January to March 2025 were randomly divided into a control group (50 cases) and an experimental group
(50 cases). The control group used traditional “external measurement+chest X-ray” localization, while the experimental
group implemented an optimized protocol combining “ultrasound-guided catheter placement+bedside real-time ultrasound
localization+dynamic follow-up.” The accuracy rate, localization time, and complication incidence were compared
between the two groups. Results The experimental group achieved a localization accuracy rate of 98.00% (¥*=6.061,
P=0.014), significantly higher than the control group’s 82.00%. The localization time in the experimental group (18.5+3.2)
minutes was shorter than that in the control group (35.2+4.8) minutes (t=20.395, P<0.001). The complication incidence
rate in the experimental group (4.00%) was lower than that in the control group (18.00%) (¥>=5.005, P=0.025). Conclusion
The optimized localization protocol significantly enhances the efficiency of PICC catheter tip localization, ensures catheter
placement safety, and provides reliable clinical nursing guidance.

[ Keywords] PICC catheter; Tip positioning; Ultrasound guidance; Nursing practice; Complication prevention and

control

515 KR, PN X RN, AER A . R
SONABIKE R OB S (PICO) WEER  HR(EEARIMISEE, H X e 5wt
K SRR S, SR TR K REEKK. 2025 4 1 A3 1, EFISER A E
W mED, SERMAE RS T EERMES R R, APME BI5GB RSN E R 8
ME, RERSRLS BRI . OHEAR . BRSIFRIE,  AHY MRS, L 100 IEEE ARG, T
RAEFTTIE 15%-30%0). (B4R CRBESNURAE T U207 RSB IR, B TEBUAR: S5 R A%, 257 %

SEIRERE: SN

-22 -


https://cn.oajrc.org/

FEHEE, WRRE, FORFD, GKAE

PICC 38 93 i (VAL 5 97 B S B

B 224 PICC 2R A 4 B X, $E T+ kG T 47
HpR, A BF RO AR R

1 AIRERSHZE

1.1 —ALF#

AT F N 2025 4 1 A-3 AERRBEER
WRLFAT PICC B 100 153 NARUERT L5 R
BREVES TSR, SR VLA 258 H o i 4
FISRIGH % 50 .

INBRE: TR (2 D Flknaairs SN
ek S IE B, =18 % BIREW, REf A%
BUHXA B S, BE AR B R

HeBpbritE: EREFRIKEREAE ™ &L T Re RS
ZF R R IR A B AR s O D REAS A 7 ELO AR
Wy XA AT 280, WA RN
BRI (42=0.040, P=0.841) . F#0AH (=0.257,
P=0.798) . FIFRERL ORI 2 7 B4 5 =
X (P>0.05) .

12 k7%

P A& 5 FL L PICC BELK LR
H#ME, 8 [E— L 4Fr PICC S48 . X IBZH K iM%
GUERLTT S VARSI & DA% o) s A i K E 0] 2206
MBI I N 258 3 AR, e ST EAK
s 2 FRIEE: W I, RAE SRR Hx
Frlik, B G R 2 BN S E BT 38 Mk
B G 24 /NP R B U R TR X 2647,
FH T8 o I T 0 B S5 AR e B A T R ERIK T 173
BS5HOHENERRL, B 5 AR B 55 A 1
BGENE G AT X L. LIRSt e i
T, O “AREHEIRE R Z SR - (D
ARATPEA SRR SRR G2 S8 RLR 7.5-
10MHz) PPAk T8 IR K, A I B4R AT S L AR
SR, FERR M AR OB AT o e i A 0 A 5 A E AR
MBS N EAKE, MR eEAKE. () #
ALl S EE . TEE R 5 5 T TR KR, T
INEFOREEN LA 1) A 2, IR S BBk & BN
FELED, BEEERSEETEUE THEKA DL,
RS E R BB R, (3) RSN E: B

SERUE » SLHIR IR 5588 P i TR A b s ik X 3k, i
o S BRE LIRS S E FIR A B, A
A3 7 T H AR DX 58 B O, A e 6 U A2 75 5] 5
TRIRRESEKE, BEeMiEf. (4 gy
MUl BERFH 1R, 3 RABAXRHKRSESE
Breui iy B, JUHIGF BTSN G AR S A E
faEtE, FIRTESABE EVF G, o8 R
SERLASE o P2 R B I R b AL B, S
2 | T B A, SIS A EG Nk R E AL AH
RARREE L, 5 50 8 R 25 3 LB S B AL .

1.3 MARIGAR

(1) EALRREE bR e HERGR (R T b
BN 1/3 BOAMERD

(2) HAERERIE R NG RITT 4R 2 58 AL A\ 58 B
() FERT

(3D 44ehr: BE G 2 W S8 MO RIE (i
Fey G AL KA

1.4 #F 5%t st

SKH SPSS 26.0 Givt A 34T £ AL 21 3 #r, o
BYR CEMFER) BL (X+s) Fon, HiE B t
58 s THECTR GE ALAER 2R L T AORE K A2 %) PA[In(%)]
Forn, HIMLECR A 2 #5. P<0.05 AZERF BA S
=598

2 R

2.1 AAEH PICC FF 2z A E 5zt
®

S 2H 8 AL ER R R T R, e AL RER
EHTABA, ZERYWBEARIFFEN (=6.061,
t=20.395, P<<0.05) . XTHR4L 9 e AuErEH, 7
1911 28 8 8 = EEHT S LT 5 2 45 DR I A R TR 54T HLAth B
E 77

2.2 WA EH PICC F 8 0 X I KIE K A F AR

SO0 20 5 A OGO R E A R AR R B E KT IR
H, ZREBARIE L (=5.005, P=0.025) . X
W4 B FEFMBRETBE RS, L10H 16
FRL N R RIS R AL, Sl G SRS
WAL IEH

xR 1 FEBEEMERERSEMFEIIEL

ity SHHEZH (50 ) SEEGAH (50 ) t/ {8 P{H
ENLHERFn (%) ] 41 (82.00) 49 (98.00) 6.061 0.014
ENFER (X*s, min) 3524428 18.5+3.2 20.395 <0.001




FEHEE, WRRE, FORFD, GKAE

PICC 38 93 i T VE I AL 5 97 B S B

<2 MEABESEEXRHEELZEERIIEN (%) ]

FHRFERTY SR (50 1) SEIA (50 B Ve P1{H
SE M MR 3 (6.00) 1 (2.00)
2 R 2 (4.00) 0 €0.00) 5.005 0.025
TE AL 4 (8.00) 1 (2.00)
RMRER 9 (18.00) 2 (4.00)
3 Wig 0 7 5y 5| RGBS KO T B 3 BUR

PICC 3% J i & A2 BBk TG T 47 B0 DGR BT,
HiEWE AR BE a5 E8 8. 1£5e i
LA “ARSMIEIIH J5 RAAR = RIN” kot AFE R
BORKEMR, AT o HE 4L A HE R R AN 82.00%, 5
[ YT 98 AL 88 0712 80%-85% HIMERG A T Bl — 3, 1M
I HE B AR AR EE, Bl ERREA R
98.00%, Fu43EIE TR T RIE AR H . M BEAE
HAEE, b ik o B, RN 5 %2 B
WAL ARBY CAnARRE S AERE) oM, SRR E,
I S Al BB s L N B A%, @ Sem R R 5
FENKE, WL B e i mzR . [, £
FEE TSI FEEME T BT S84T
LR, MR 5|5 AT ARRE B S EAT, K
A IE R RS, X 2 SR 2H 58 A AE R R AR T
A

58V FE I 1) 35 4 A A T R 5 — DB
PRI . %f BRZH S35 e AL AER 35.2min, BRI 7 TH
IR : — R E F RN R LA SR, [R5 Y
DIRAEIT [] s 2 55 S5 15 UN B A SR, 00 B R
WH A BT ARE ST RfIN . T SBe41 R A 5] S 550,
R I FRIE 100%, B T A ZARM TR 9% IR
S RII e A G i B, B 5SS Smin W EIRT 58
AL BN, & B A EI R, RS AR
A aE R, XS THRENFZE 18.5min, MRS
47.4%. WIEEIA R, BRI AR
TREAMENRSERE G, JUHX T MR AT AT S A
A, K T g i R Hp i 2 4 s RIS b 1
P S e AL I AT R AR, A T P AR
T2, $RTF T REE BRIk IA T ROR A,

I RAE R A R AR, & T AR T R & A b
TER o SREGHH RIFRRE R AR 4.00% KT FEZH 1
18.00%, X 5EMAGHESE ST B K. B IIm AL
T LRsER kS 1/3 B, MR (249 20-30em/s)
A B RN =B 254, DD 2Rt if R D )
B BERAG AL 2 1 5 Bk % 5 I AR TR R XU 5 17 2R i Ao 22

-4 -

Jif e El R o ARHIEFT R X HE A 3 8RR 38 S g
LT bRk BB, 2590 T SO E N RS 4 4
FALEE S 2 BB R, SRS, S
MM AEEREY, EEEEE 1R 3 RAN
R 1 A5 DR R i B R RS A, B S T IR RE T
UbAh, M 5T k> T O L LA, %
e R 11 -8 e 8 P A T E 2 A . 7 LR N v
S 20 T0 % ) s B G 9] 1) 5 SRAR EDIE 13X — 7,

FEFEFARLE PICC & A7 H 1) I A T 1 47 A
SH LAY, RN “2I0IKE)” 10 “ KEHETEUE ” %578
LRV DA w2 o 2 N e w DA V2
THER 22 22 S 80K, Tk S S it 1 20 WL I SRR S IS
TR RS, A8 e AR AR S BAR A S HE
PEo [RIF, PRAGTT ZR ) “ARFTEAE-R 5 F- AR5 R
Ui ABE R, WE T 2N S E e R
R, R T g “BENSR” (A ERERIR, 5%
PEE T AE A 2 B I A R IR A &
TR, XTI W SRR AN BEIY PICC BT
B, K hszid 5 ISR (BMI=
30kg/m?) ASCIUREHEE AL, TS R 4 5] IRk 2
A 2 BlHIE M w2z, BB Tk T RS
BNz I

4 £5ip

MBI PICC 58 AR E A i iRk, 14
AT S EERE RN A3 SR R R,
BERT T IRRY BRSO . 45 B EoR, SE64H 2 A HER
% 98.00%- ENLLFERS (18.5+3.2) min. FFRAERER
4.00%, T XHEZ 82.00%. (35.2+£4.8) min
18.00%, HIAZREA S E L (P<0.05) . ik
W7 BRI O RBAE T LU A BRI, SEBLE AL
MG B OREAERAL” - N IS ERIL 7 ) R
IER” A, BESRTE THRAE RO, th 17 %2R
W HAERAEFRUEAGARRE S, D EIRPRY B R,
JEFCE F T g AT B KA SE PICC B &
RNBE 2F FRATE, RALJE 1 PICC 348 ARty 2 A 772



FEHEE, WRRE, FORFD, GKAE

PICC 38 93 i (VAL 5 97 B S B

WA RERTH RS B 2 e, NI RE KR TT
PESR AR AW AT RIS 5, EAR) I AHE

(1]

(2]

(3]

(4]

RPN

XU 2 e Jis A oL H PR R AL A R TE ARG H AR A L
PICC ‘T4 & AL I I PR BT PR VR X, &
TS LR 1 BE,2024-06-14.

YRR T, R bR, IR 5, 2R B S RO B P/R I L
W B DLIETE PICC 4Ry A7 1 B FH AF 5 [J]. sk ] 2=
2£.2023,18(06):715-717+771.

0 5 N0 HLE 51 3842 )L PICC AR e 7 VA I
I S IR AT . 35 BB 5 /K 1 VA X, sl B R BRI N
REFE,2022-09-26.

WA PICC T J i A B = 25 v J7 VR 72 8t JE ).
B2 AT 548 5R,2022,20(16):157-159.

-25-

(3]

MR, B M, S0 2R 2 4, R RIS B Fl PICC 4R
Uiig 58 AL 7 ¥ N A S 1) A (0] BRI PR 4 E,2022,
21(05):43-46.

Sk F, 3 K BE B AR )L PICC S48 2Rt i A 72t FE D).
SR HE,2022,20(12):1637-1639.

RIS, IR o ok, 22 G2, SR R 55 7 0 BT TR 5 4 A o
SENEN /D HTAE L PICC B A It B A [J]. A [H 3
REEA,2021,59(07):123-127.

AT PICC T8 4 v 7 v I 33t JRE [J]. 4 Bt
41,2020,34(19):3471-3474.

FRAUEE R : ©2026 15 5 FF BRI FIWE 78 H 0 (OATRC) B
H. AXEHBARILEZE A ERER

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS


https://creativecommons.org/licenses/by/4.0/

	引言
	1 研究资料与方法
	1.1 一般资料
	1.2 实验方法
	1.3 观察指标
	1.4 研究计数统计

	2 结果
	2.1 两组患者PICC导管定位准确率与定位耗时比较
	2.1 两组患者PICC导管定位准确率与定位耗时比较
	2.2 两组患者PICC导管相关并发症发生率比较

	3 讨论
	4 结论

