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Application value of ultrasound imaging by rapid saline infusion in the confirmation of the
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[Abstract] Objective To explore the feasibility of rapid saline infusion ultrasound imaging for the assessment of the central
venous catheter tip location. Methods A total of 83 critically ill adult patients with indications for central venous catheterization
who were admitted to Peking University People's Hospital from July 2020 to July 2021 were selected. Cardiac ultrasonography was
used to observe the turbulent flow imaging formed after rapid injection of normal saline into the central venous catheter to quickly
determine the exact position of the catheter tip, and compared with the results of bedside chest X-ray to evaluate the method of rapid
injection of normal saline effectiveness. Results The results of judging the position of the tip of the central venous catheter by the
rapid perfusion ultrasound imaging of normal saline and bedside chest X-ray were basically consistent (Kappa=0.917, P<0.0S). The
rapid saline infusion ultrasound imaging had a sensitivity of 100.0%(95%CI 94.0%-100% )and specificity of 85.7%(95%CI 42.0%-
99.2%). It took 77.5 (69.5, 85.5) minutes to determine the catheter position by chest X-ray, which was significantly longer than that
of normal saline perfusion ultrasound imaging [6.4 (5.8, 6.9) minutes], and the difference was statistically significant (P<0.05).
Conclusion The rapid saline infusion ultrasound imaging can effectively determine the tip position of the central venous catheter
and the diagnosis time is shorter than that of the bedside chest X-ray examination.

[Key words] critically ill; ultrasonography; central venous catheterization

(EERIA] MG, PRepfiid, FVREEIN, S5 A5 HRE B LR 20 7 27 W B R 75 R 2 T 1 PRI 5T
[ﬁf’ﬁe'ﬁf%] A, E-mail bjicu@163.com



L ERIKEA H AT C 2 N T EE R
MRGE, IS K OGS F TR E s 2
MBI~ 2 MR R . TR, WMt
T IR B IS SR PR P AT LA R 6 A B S 5
R0, NTRIAE — S R 4 T SR R
VBT L RS i A AR GO R RE R A
{EL AT PR L AR A AN 7 27 0 A A e v 7 P
AR, X EAE 5 O R K R v o7 B A R
HH T PR 55 XA AT o 8 R i T X AG A ] L35 MR
o 57 P K A LA BB AT T 1) B A AR
BRI, (HZR A T A RERT , T RES SE R
fEE R H I ROh K sh f A i . R, R b
Tty 2R AN [R) B4 PR 55 P -B A A Al B W A
RS A 7Y S AR 2 R P S A 9 S I
E LA R 5 B AR AE I IR L 5 R, A
HIF5E e BRUISE R 75 3 52 A T LS o v sy i e i
ST S R ) (o O ER R T Y
FRA AT BE A AR e B B R X 3 R R 4 S R JEE A
)AL, PR T L2 P 5 R TR I PR _E ) R
ASBIFFE 2 1R o A A DR 3 A B K
JIT 7 A B P i L £ BB P 3 B R T e e
Wk S AR L B, O X A A A R AT L
B2, DABRIT SR A B R /K DR T A AR AR
AR PP L A K S AR 07 B Y T AT

1 AREHE

1.1 — %R 1 A20204E7H —20214E7 A b i
KA N R B Sia i 5 A rh o i IOk B8 R AE 1Y 2
fa FAE N BE 83, HEBRAT L R Ik ZR G AE
ODNEFARSE . RN C B E T HAD BT 85
BB K 2etd . 83, Bashl, Ze3sfl; AR
23~95(65.8 +18.1)% ; FE(165.0+7.4) cm, {AH
(66.2 +14.1) kg, KFESE40(24.2 + 4.4) kg/m’, Abf
FEA AL R E N R B Ae B2 D1 25 | L[] 3 (T it

Med J Chin PLA, Vol. 47, No. 9, September 28, 2022

51 2020PHB029-01), BAARANLKECEEAE
ESSrR

1.2 Jiik

1.2.1 HFOEPKEE TR A A4 B EYRA
Seldinger&ﬁﬁ1§ﬁj}ﬁﬁfﬁ% R RN B N
AR L H DK 48 (2 [ Teleflex A A o

1.2.2 WO ER Ik S RS EA BRIk ik
DI AR LEIKTE G, BEBUREML, 5
TR YR R RS A 2R 4 (3B 1B Andover s ) ) I 2R [ 45
SRR A T, OISR PO A
O EE B RS KN Py, I W AR il A N Y
EAT T MRS IEM . SR IG 5IfE B e b 8t
B L B X IR 4 U 8 A T R bk B 25
PR IK , 3B G 8 R R A R0 s X )y 0 i
ok B 250 PN A

1.2.3  FIWrH ORI S R AL B AR R
SLAEOAR DU O B G128 T DU O VI T 4k sk 4, 45
TEAT O ol A 028 N L UL 31 rp o e bk S48 1
4, VA AR B AL TR, BERE AT iE A5 I
GERRG A ATERENA LD . A0 EE K
AR RIS A8 R, U DA Ao 8 k45 1 e g
Ji PR HE T 10 il A BRER K L[] B 07 AR 9 P AR ok
EORNUELUIHRIZHEL OB RAOE . #HF
P T A FEER K S 192 s B BN A7 0 o B A O3
WH B R R im i G S, B s S ey 2 L
EEk A, 0, AR ALE, R
RO DK A AR B 7 IR (L) o AR AE T
AR KOS A LA S 0 A0 B i A B D
HEAEIR B T (T AR B K 2 sfE )
D)2 B v e KR A AR o B A R ER K ) H AR
B o AAN, AR AR R K Y R R AE A0 B R
AL EN KK ERG Y, X is otk
KA LEEK, mEEAAOEEALE, WFR
UL ERK S R O B R . A O AR DU O BT T

30 WA A o) DT [ GEDp e A
Fig.1 Ultrasound imaging of the heart on the apical four-chamber view
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Tab.1 Comparison of ultrasound imaging of saline perfusion

and bedside chest radiograph in judging the position of catheter
tip (n)

A PR K PR 55 M X LR G A

7 AR LEEHIK ATDB BRI SRR
K 76 1 0 0
PERN: 0 4 0 0
BiE R K 0 0 0 0
NI 0 0 0 2
3o #®

Bl R 55 B8 P 7 AR B R S, A ]
O R K SR A R B I T R,
HEOR T R, A SR AL
B SRS I S A R IR RE I S A1
AWM R R, EENEFEGAE, Hix
R A 22 5, F A0 B TR 22 5 4 Dt
S G RIY 11 O A= A VA Y S PR )
HL DK R R ICE AL E R A B, IR AR
TSR PR 55 Wi ER X LA A R EA TR I o H R 55 i &5
XM A BA BN BON L faE . BAXFER, K
I, R TR A 22 1R A [R] ) PR 55 P R
e PRH A W T A A AR I

DAAE AR 9T 22 00K 5 0 JUE B il 65 8 P A i) 4
RN 3 N TR VA RN || s B 11 BU -3
A REEE BT R R A 8 A I R K b e
OISR REST I 1), I WA R O P
A0 NS5 ok 1 — 2D HEBR S A8 AL R CE
o HAR I Ty 12 TP i A R i 75 1R A SN
SR R RRDK, H T R R O A RR
WAL, R rh L KA SR e A HEA G O
ok T —EMERE . I, Vezzani%[m%iﬁ%ﬁﬁ'bﬂﬁ
T P B AR R AR B I A R 0, T I
it 2 o] A D K A N TE AR R R, T
S S S R O B . A D E N BRI
(] K AR DU FN W 45 om0 o 3 R
PR AT E — B R B AR S B O Rk
ANt A HE AT O B AR M H TR R R
A B A A o ST DL R A8 5 R 3 5 3R 110 4 52 o B
[, ZEARTENG IR 23 T —E R . A
I, ARG 2R AP T 1 AR B R A O
TR P T2 B 1) A T — 25 T B 0 R v O R K A A i 11
(A



BIFTE A, A FP i Jk 2 J v PR e 3 A B
IR AT A2 A Co JUE 75 35 5 700 A0 J S 5 RBOR
PR, Il PR 3 e R A B I PR A I A
o i3 PRI IR HA) R i 3 515 A T B A B v o 5 K
ERImEIALE . ABTFERY, X T O E kAR
S or BRI 32 1A, R P A BEER K PR T R A
P AR T M L B A A s B3 BT A JR A i 3
fFT o AP KT A BREAR 5 E G KR5S
PRX LA A ) W 4 R o7 B Y — By, HZE
HEER KV RS AR R (, FERS R4, (R
I JHE G T XERAG A BTSSR 7 i R 7R i
SERRL . NG, AR B S 8T KRG H R E K
JE Tz

LR ERTIR, AMTFRERRN], A PR KRE T
ERTA S5 % NUIP LT SRR 17 S R E SN R VA R 3
GEH PR 25 M B XL AL AT AR L, IR 7T I Jl 4 )
W rb o DS A O o B [, kSR T XER AR
S BTRLE R . SO AR A A A L, AR
pIS0 SR T C R B R e Buk s € E P A
e RE R A AR, A Tl R b A —
AAET N

[ &%t )

[1]  Saugel B, Scheeren TWL, Teboul JL. Ultrasound-guided
central venous catheter placement: a structured review and
recommendations for clinical practice[]J]. Crit Care, 2017,
21(1): 225.

[2]  Shinde PD, Jasapara A, Bansode K, et al. A comparative study of
safety and efficacy of ultrasound-guided infra-clavicular axillary
vein cannulation versus ultrasound-guided internal jugular vein
cannulation in adult cardiac surgical patients[J]. Ann Card
Anaesth, 2019, 22(2): 177-186.

[3] Farina A, Coppola G, Bassanelli G, et al. Ultrasound-guided
central venous catheter placement through the axillary vein in
cardiac critical care patients: safety and feasibility of a novel
technique in a prospective observational study[J]. Minerva
Anestesiol, 2020, 86(2): 157-164.

[4] Sidoti A, Brogi E, Biancofiore G, et al. Ultrasound- versus
landmark-guided subclavian vein catheterization: a prospective
observational study from a tertiary referral hospital[ J]. Sci Rep,
2019, 9(1): 12248.

[S]  Zanobetti M, Coppa A, Bulletti F, et al. Verification of correct
central venous catheter placement in the emergency department:
comparison between ultrasonography and chest radiography[J].
Intern Emerg Med, 2013, 8(2): 173-180.

[6] Ammirati C, Maizel J, Slama M. Is chest X-ray still necessary
after central venous catheter insertion? [ J]. Crit Care Med, 2010,

38(2): 715-716.

(10]

(11]

(12]

(18]

(17]

(18]

(19]

(20]

Med J Chin PLA, Vol. 47, No. 9, September 28, 2022

Zhu XS. Maximize the advantage of bedside ultrasound in
diagnosis and treatment of patients with COVID-19[J]. Med J
Chin PLA, 2020, 45(6): 579-581. [ Bt k. A %0 & IR 554
FEAECOVID-192 G T IVE R [J]. M4 e 2= 245, 2020,
45(6): 579-581.]

Vos HJ, Voorneveld JD, Groot Jebbink E, et al. Contrast-
enhanced high-frame-rate ultrasound imaging of flow patterns
in cardiac chambers and deep vessels[J]. Ultrasound Med Biol,
2020, 46(11): 2875-2890.

Eskandari M, Monaghan M. Contrast echocardiography in daily
clinical practice[ J]. Herz, 2017, 42(3): 271-278.

Blans MJ, Endeman H, Bosch FH. The use of ultrasound during
and after central venous catheter insertion versus conventional
chest X-ray after insertion of a central venous catheter[ J]. Neth J
Med, 2016, 74(8): 353-357.

Cortellaro F, Mellace L, Paglia S, et al. Contrast enhanced
ultrasound vs. chest X-ray to determine correct central venous
catheter position[J]. Am J Emerg Med, 2014, 32(1): 78-81.
Mojoli F, Bouhemad B, Mongodi S, et al. Lung ultrasound for
critically ill patients[]]. Am J Respir Crit Care Med, 2019,
199(6): 701-714.

Soldati G, Demi M, Smargiassi A, et al. The role of ultrasound
lung artifacts in the diagnosis of respiratory diseases[J]. Expert
Rev Respir Med, 2019, 13(2): 163-172.

Jin M, Sun K, Yang QG. Clinical efficacy of portable probe sterile
film used for ultrasound-guided central venous cannulation[]].
Chin J Anesthesiol, 2018, 38(5): 558-561. [4x#f, #hAT, 17 i .
AR IR TE TR ] T A 51 T O bk o ) B A AR
Il FRSSR [ T]. AR RS2 A5, 2018, 38(5): $58-561.]

Shen P, An YZ, Qi YM, et al. Application of ultrasound-guided
central venous catheterization in elderly patients undergoing
resuscitation[ J]. Chin J Gerontol, 2016, 36(13): 3271-3273. [
W8, A, FAAITE, 2. AT T LRl E e R
T EE R[], B 2R, 2016, 36(13): 3271-
3273.]

Brescia F, Biasucci DG, Fabiani F, et al. A novel ultrasound-
guided approach to the axillary vein: Oblique-axis view
combined with in-plane puncture[J]. J Vasc Access, 2019, 20(6):
763-768.

Matsushima K, Frankel HL. Bedside ultrasound can safely
eliminate the need for chest radiographs after central venous
catheter placement: CVC sono in the surgical ICU (SICU)[J].J
Surg Res, 2010, 163(1): 155-161.

Kim YI, Ryu JH, Min MK, et al. Usefulness of ultrasonography
for the evaluation of catheter misplacement and complications
after central venous catheterization[J]. Clin Exp Emerg Med,
2018, 5(2): 71-75.

Vezzani A, Brusasco C, Palermo S, et al. Ultrasound localization
of central vein catheter and detection of postprocedural
pneumothorax: an alternative to chest radiography[J]. Crit Care
Med, 2010, 38(2): 533-538.

Esmailian M, Azizkhani R, Najafi N. Saline flush versus chest
X ray in confirmation of central venous catheter placement; a
diagnostic accuracy study[J]. Emerg (Tehran), 2017, S(1): e75.

(SUTZidH . AEIEAR)





