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When an intracavity electrocardiogram 1s not appli-

cable, we recommend using real-tume ultrasound to
detect and prevent central venous catheter malposi-
tion, as it has been shown to be well tolerated,
feasible, quickly performed and interpreted at the
bedside, and 1t 1s more accurate and faster than chest

radiograph (1C).




E. Use methods for identifying CVAD tip location during
the insertion procedure (ie, “real-time”) due to greater
accuracy, more rapid initiation of infusion therapy, and
reduced costs.2®* (lll)
1. Use electrocardiogram (ECG) methods with either a
metal guidewire or a column of normal saline inside 8TH EDITION
the catheter Iumetﬁ and observe the ECG tracing REVISED 2021
to place the CVAD tip at the CAJ. Follow manufactur-
ers’ directions for use with other ECG-based tech-

nology using a changing light pattern to detect tip _
location.12411,23,24,26,27,43,44,48:61 (|| s"',""g';:‘:"s' :’;‘;”r‘:’%‘e
3. Consider the use of ultrasound for CVAD tip loca- ' i

tion. The clinical applicability of this is currently
limited by the small sample sizes used to demon-
strate its efficacy as a reliable and safe method to
replace chest radiographs in all ages, and its useful- ,
ness is limited by the knowledge, skill, and experi- INS
ence of the operator.3643:44:46,63:65 (]]])
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1. Tip navigation: ultrasound-based visualization of
the guidewire and/or of the catheter to verify the
correct direction into the superior vena cava (SVC)
or inferior vena cava (IVC).

2021 2. Tip location by direct visualization of the final
position of the tip of the catheter, usually at the
junction between right atrium and SVC or between
right atrium (RA) and IVC.

3. Tip location by indirect visualization of the final
position of the tip of the catheter, using the so-
called “bubble test” (visualization of micro-bub-
bles inside the vasculature after injection of saline
or saline/air mixture into the catheter).
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The Sweet Spot™

Results: We reviewed the CXR of | | |6 PICCs successfully inserted by IC-ECG. CC was not feasible in 0.5% (impossible
visualization of the carina) and difficult in 1.5%; in 97.7% of cases, the position of the tip was adequate (I-5cm below
the carina), in 0.6% too high (<1 cm), in 1.2% too low (6—9cm). On the other hand, because of unclear visualization of
radiological landmarks, SSC was not feasible in 0.9% and difficult in 10.5%; though, according to SSC the tip location was
always acceptable (in 94.2% the tip was in the middle of the spot, in 2.5% close to the superior border, and in 2.3% close
to the inferior border); no tip was visualized outside of the spot.

Conclusion: CC and SSC were similar in terms of feasibility (99.5% vs 99.1%) and accuracy (98.1% vs 100%), though
CC was subjectively perceived to be easier and more rapid to perform.
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Conclusion: Applicability of CFS in patients with sinus rhythm was 96.3%, feasibility was 84.7%, and safety was 100%.
If compared to IC-ECG, accuracy was 83.6% (accepting an error <2cm) and 96.1% (for an error <3 cm). Unacceptable
tip positions (>3 cm) were 3.8% (the tip was too high inside the SVC). This study confirms a possible future role of CFS
for intra-procedural tip location and tip navigation, though its use cannot be currently recommended.
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Table 1. Patients characteristics
Patients Age Gender | Site of TIVAD Oncological disease Problem | Mean time X-ray
(n°) (years) for BT (sec) | confirmation

1 49 F Right basilic Ovaric cancer in PWO 45 Yes
vein neoadjuvant chemotherapy

2 51 F Right axillary Ovaric cancer post surgery, PWO 50 Yes
vein in chemotherapy

3 65 M Left basilic Intestinal cancer post surgery, PWO 60 Yes
vein in chemotherapy

4 34 F Left basilic Breast cancer post surgery, PWO 40 Yes
vein in chemotherapy

5 37 F Right basilic Breast cancer in PWO 30 Yes
vein neoadjuvant chemotherapy

6 25 F Right basilic Ovaric cancer post surgery, PWO 45 Yes
vein in chemotherapy

7 68 F Right axillary Uterus cancer post surgery, PWO 40 Yes
vein in chemotherapy

8 69 M Right axillary Liver cancer in PWO 50 Yes
vein neoadjuvant chemotherapy

9 56 F Right brachial Ovaric cancer post surgery, PWO 55 Yes
vein in chemotherapy
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Advantages:
Visual signal of MES (microembolic signals)

Production of a typical sound due to the alternation
of PW wave

It is synchronous with cardiac flow and heart rate

Limitations:
Single center
Small sample size (n=9)
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