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== B. Position the tip of a CVAD in the lower third of the supe-

rior vena cava QSVC! or upper third of the rg t atrium

(RA) at or near the CAJ for adults and children.

1. For upper body insertion sites, respiratory variation,

arm movement, and changes in body position will g Infusion Therapy &8
5 y P S g% Standards of Practice [

cause the CVAD tip to move in a caudal or cephaloid
direction. Tip location deeper in the right atrium
near the tricuspid valve or in the right ventricle is
associated with cardiac arrhythmias (refer to
Standard 51, Central Vascular Access Device
Malposition). Tip location proximal to the SVC is
associated with increased risk of thrombosis (refer
to Standard 51, Central Vascular Access Device
Malposition;, Standard 50, Catheter-Associated i )
Thrombosfs). EEEEEEEé-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:EEEE
2. For lower body insertion sites, position the CVAD tip

in the inferior vena cava (IVC) above the |level of the
diaphragm.*® (IV)

3. For hemodialysis CVADs, position the CVAD tip at
the mid-right atrium to avoid vessel and right atrial

trauma or complications.? (|V] OO O DD PSSR
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TECNICHE DI TIP LOCATION

INTRAPROCEDURALI POSTPROCEDURALI
ECG intracavitario Radiografia del torace
Fluoroscopia Ecocardiografia

Ecocardiografia transtoracica - TC, RM, angiografia.....
transesofagea
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B " E. Use tip locating methods to identify CVAD tip location

o e o ~ during the insertion procedure (ie, “real-time”) for neo-
e tachCresnan. e e . 101, o0 " nate, pediatric, and adult patients. Studies have demon-
o P spbia-ageamgeie o -~ strated greater accuracy, more efficient initiation of -

e e " infusion therapy, and reduced costs.!? (IV) S

o o 1. Use electrocardiogram (ECG) methods with eithera -

o INS e metal guidewire or a column of normal saline inside

S el e B the catheter lumen and observe the ECG tracing to

T T T DlElCE.‘ the CVAD tiD at the CAJ. Follow manufacturers’ B

directions for use with other ECG-based technology

9TH EDITION using a changing light pattern to detect tip =

L location,1:12-30 (|) -




17078 Recording of Intracavity Potentials Through a Single Lumen, Saline
Filled Cardiac Catheter.

H. K. HELLERSTEIN,* W, H. PriTCHARD, AND R. L. LEWIS.

- Evaluation of the correct position of perlpherally s

~inserted central catheters: anatomical landmark vs.

........... JVasc Access 2015; 16 (5): 394-398

~ electroca rdiog ra phic techn iq ue DOI: 10.5301/jva.5000431

cioniniint Francesco Baldinelli', Giuseppe Capozzoli', Roberta Pedrazzoli?, Natascia Marzano? ORIGINAL ARTICLE

S In conclusion, although the use of the ECG has its limits

. (atrial fibrillation, cardiac pacemaker, dilated cardiomyopa-

- thy), patientsin sinus rhythm with an absence of changes in

. shape of the P wave should be an indication that the cath-

oo eter is in the internal jugular vein, in the brachiocephalic




PROTOCOLLO
SIC

PROTOCOLLO
ISP 2

PROTOCOLLO
ISF

PROTOCOLLO
ISP-Port

Protocollo
ISALT-3

Verifica intra-procedurale della posizione centrale della punta (tip location) mediante ECG intracavitario e/o
mediante ecocardioscopia con bubble test (secondo il protocollo ECHOTIP)

Controllo della posizione centrale della punta (tip location) mediante il metodo dell’ECG intracavitario, nella
variante modificata nel caso di pazienti in fibrillazione atriale, eventualmente corroborato dalla tip location
mediante ecocardiografia transtoracica con ‘bubble test’ (secondo il protocollo ECHOTIP)

Verifica intra-procedurale della posizione centrale della punta (tip location): se la punta € prevista in atrio
destro, utilizzare il metodo dell’lECG intracavitario e/o la ecocardioscopia con bubble test (secondo il
protocollo ECHOTIP); se la punta deve stare in vena cava inferiore, usare una stima della lunghezza mediante
reperi cutanei con ecocardioscopia intraprocedurale con bubble test (secondo il protocollo ECHOTIP), ma
prendere in considerazione una lastra dell’addome post-procedurale in casi selezionati

Controllo della posizione centrale della punta (tip location) mediante il metodo dell’ECG intracavitario - nella
variante modificata nel caso di pazienti in fibrillazione atriale — eventualmente corroborato da tip location
mediante ecocardiografia transtoracica con bubble test (secondo il protocollo ECHOTIP).

Controllo intra-procedurale della posizione della punta (tip location) mediante ECG intracavitario (metodo
convenzionale oppure metodo modificato, in caso di fibrillazione atriale) e/o ecocardioscopia con bubble test
(secondo il protocollo ECHOTIP).
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High osmolarity PN requires central venous access and should be delivered through a catheter whose tipisin @ C,B 5
the lower third of the superior vena cava, at the atrio-caval junction, or in the upper portion of the right atrium

(Grade A). The position of the tip should preferably be checked during the procedure, especially when an

infraclavicular approach to the subclavian vein has been used.

ESPEN Guidelines on Parenteral Nutrition: Central Venous Catheters Postoperative X-ray is mandatory (2) when the position of the tip has notibeen checked during the procedure,
. . . . and/or (b) when the device has been placed using blind subclavian approach or other tec hniques which carry
(access, care, diagnosis and therapy of complications) the risk of pleuropulmonary damage.

Annals of Intenal Medicine SUPPLEMENT ' existing PICC. Conversely, panelists rated routine ra-

The Michigan Appropriateness Guide for Intravenous Catheters : diographic verification of PICC tip position as inappro-
(MAGIC): Results From a Multispecialty Panel Using the RAND/UCLA = priate when PICCs were placed with electrocardio-

Appropriateness Method : graphic guidance, provided that proficiency with this
Vineet Chopra, MD, MSc; Scott A. Flanders, MD; Sanjay Saint, MD, MPH; Scott C. Woller, MD; Naomi P. O'Grady, MD; .

Nasia Safdar, MD, PhD; Scott O. Trerotola, MD; Rajiv Saran, MD, PhD; Nancy Moureau, BSN, RN; Stephen Wiseman, PharmD; tec h n O I Og y h a d be e n d e m 0 n St rated a n d a d e q u ate

Mauro Pittiruti, MD; Elie A. Akl, MD, MPH, PhD; Agnes Y. Lee, MD, MSc; Anthony Courey, MD; Lakshmi Swaminathan, MD;

Jack LeDonne, MD; Carol Becker, MHSA; Sarah L. Krein, PhD, RN; and Steven J. Bernstein, MD, MPH tra C| ng S (S u Ch a S P_Wa Ve d e‘ﬂ ecti o n S) We re O bse rved L




MONITOR ECG STAN DARD

ECG derivazione agli arti, bipolari
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SRS active tissue (RA), and (C) the best way to ldentlfy maximal B B B B

. Pwave, avoiding false positives, is to look at the “typical” =~

- pattern of P wave changes when the catheter is pushed

. from the SVC into the atrium (rising P-peak—decreasing
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:::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::: “_*. Pittiruti and Pinelli Critical Care (2020) 24:269

.................................. "' https/fdoi.org/10.1186/5 13054-020-02997-1

e Recommendations for the use of vascular

o gecess in the COVID-19 patients: an Italian

o perspective

.................................... Mauro Pittiruti’ (, Fulvio Pinell? on behalf of the GAVeCelT Working Group for Vascular Access in COVID-19

Editorial
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Vascular access in COVID-19 patients: © The Adbert) 20
R . Aride rade gkl )
Smart decisions for maximal safety speehcamp s it

Giancado Scoppel:l:uulu', Daniele Guerino Biasucci®
and Mauro Pittiruti®®

]—VA The Journal of
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- Choice and management of vascular © The Actharis) 2020
i Articke reuse guidelines:

access in the context of COVID-19 sopub comlfouras pormissions

DOE 101 ITH | 29T 138006841 5

outbreak in Italy: Recommendations YT
from clinical practice

" Editorial

Davide Vailati', Giorgia Montrucchio® =, Vittorio Cerotto™ ",
Giuseppe Capozzoli®, Fabio Gori®, Flavia Petrini®’ and Luca Brazzi
- on behalf of the Italian Society of Anesthesia and Intensive Care
. (Societa lealiana di Anestesia, Analgesia, Rianimazione e Terapia
. Intensiva, SIAARTI)
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Factors Influencing Intracavitary

Electrocardiographic P-Wave Changes during
Central Venous Catheter Placement
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]’V A The Journal of

Vascular Access
The Journal of Vascular Access

Original research article

Effects of indwelling centrally inserted © The Aubor() 2011
. . Article reuse guidelines:
central catheter on tip location of sagepub.comljournals permisions
peripherally inserted central catheter with Sange e
intracavitary electrocardiogram guidance:
A retrospective case-control study
. Tab|e 2 Stablhty ofthEECG waveform ..........................................................................
Group Unstable waves (N, %) Stable waves (N, %) y2
Cases 3 (10.00) 27 (90.00) 0.22
Controls 2 (6.67) 28 (96.67)
Table 3. Amplitude of the P-waves.
Amplitude (mV) Cases Controls t
Baseline P-wave 0.14+0.14 0.14=0.11 0.06
Ideal P-wave 0.72+0.47 0.64+0.20 0.80
Table 4. Accuracy of the PICC tip location.
Group PICC tip location (N, %) Distance (cm)
Accuracy Shallow Deep
Cases 28 (93.33) | (3.33) I (3.33) 243 = |51
Controls 29 (96.67) I (3.33) 0 247 +1.20
12t 1.40 —-0.03

p Value 0.50 0.98




~a. Assess patient for known history of cardiac dys-
~ rhythmias and the presence of a P wave on ECG
(if available) before planning to use ECG tech-
nology for tip confirmation. Contraindications
to the use of ECG technology include patients
with an abnormal ECG rhythm with an absence
or alteration in the P wave (eg, presence of
pacemakers, extreme tachycardia). Prospective
observational studies have demonstrated safe-
ty and efficiency of using ECG to confirm cathe-

ter tip position in patients with atrial

fibrillation.2%:22:31.32 (]|])
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S il p1g Mag 15 12:48:19 FC 62 RRECRTAY 5 W
S Manuale  Der. 11 10mm/my  .§5-150 Hz

PRitardo 6 sec

ST SRS P19 Mag 15 12:47:55 FC 54

o N Manuale Der. II, 10mm/mV .05-150 Hz

~echocardiography controlled study Anaesthesist. 2005.
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A modified intracavitary © The Author(s) 2018

Article reuse guidelines:

electrocardiographic method e e
for detecting the location of the Py
tip of central venous catheters in

atrial fibrillation patients

The Journal of
Vascular Access

Original research article

Maria Calabrese!, Luca Montini?, Gabriella Arlotta/',
Antonio La Greca?, Daniele G Biasucci?, Francesca Bevilacqua', : superi
. .. e . . : perior
Enrica Antoniucci', Andrea Scapigliati', Franco Cavaliere' ;
and Mauro Pittiruti? VEna Cava
Tlp‘tVﬁD .
Cavo-atrial
junction
Upper
right atrium
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Our study describes a new “moditied” IC-ECG method

based on the maximal electrical activity of the TQ tractand

not on the maximal height of the P wave and demonstrates

that such method can be safely used for detecting the loca-

tion of the tip of central VADs in AF patients. Our data also

suggest that this method should replace other tip location

methods currently used in AF patients, such as fluoroscopy

or post-procedural chest X-ray, since such radiological =

techniques are less accurate, more expensive, and less satfe

than IC-ECQG. o




Original research article

The Journal of
Vascular Access

JVA

Electrocardiography-controlled central
venous catheter tip positioning in patients
with atrial fibrillation

Folkert Steinhagen', Maximilian Kanthak', Guido Kukul?,
Christian Bode!, Andreas Hoeft!, Stefan Weber? and
Se-Chan Kim'#4

The Jourral of Vascular Access

-7

@ The Author(s) 2018
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A new wireless device for bedside
- assessment of tip location of central

-~ venous access devices using intracavitary
- ECG: A retrospective study
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- Review

The Journal of Vascular Access S

A GAVeCelLT consensus on the indication, e
T e o Article reuse guidelines: o
- insertion, and management of central ST
- venous access devices in the critically ill g";a;:geep“"“’m’hm""“ 2

Question | |: Which should be the preferred methods for o |
assessment of tip location? g

Panel recommendation. The position of the tip of any

central VAD must be assessed by intra-procedural, non- o

invasive methods such as intracavitary ECG or ultra- o

sound-based tip location (preferably, according to the s

ECHOTIP protocol). (Strong agreement: 26 agree, 0 S

uncertain, 0 disagree) e







The Journal of
Vascular Access

VA

The Journal of Vascular Access
2024, Vol. 25(3) 935-942

A feasible and safe standardized © The Author() 2022

. . Article reuse_guidelines: o
zngprotocol for ultrasound and intracavitary ST R
~electrocardiogram-based tip navigation fournals sagepubcomhomeiva
~and tip location during placement of

Periphera"y inserted central catheters ----------------------------------------------------------------------------------------------------------------------------------------

o Original research article

ECG (n=1727) ECG +US (n=1727) Total (n=3454)

Distance from tracheal carina (cm), n (%) <0.001

<l.6 22 (1.3) 5(0.3) 27 (0.8)

l.6—4 1681 (97.3) 1720 (99.6) 3401 (98.5)
>4 24 (1.4) 2 (0.1) 26 (0.8)
" Whether malposition or not, n (%) <0.001 "
S { 46 (2.7) 7 (0.4) 53 (1.5)

N 1681 (97.3) 1720 (99.6) 3401 (98.5) 3




................... DRI International Journal of Surgery Case Reports 12 (2015) 84-86

Contents lists available at ScienceDirect

International Journal of Surgery Case Reports

- ELSEVIER journal homepage: www.casereports.com

. A case report of abdominal compartment syndrome caused by
~- malposition of a femoral venous catheter

Georgios Pafitanis*, Koulas Spyridon, Evgenia Theodorakopoulou, Katrina Mason,
- Olga Ygropoulou, Ourania Mousafiri

" Blizard Institute, 4 Newark Street, London E1 2AT, United Kingdom
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ORIGINAL ARTICLE

Peroperative electrocardiographic control of catheter
= tip position during implantation of femoral venous
- ports

- Pierre Gibault'?, Eric Desruennes?, Jean-Louis Bourgain®

Inferior

L. renal v.

R Iv. _ SR
reReEny L.ascending

. Inferior lumbar v. HRN
' vena cava SHNNN
:::::: v L. gonadal V. :::::::::: 1
-+ R.ascending Lumbar vv. SN
-+ lumbar v. SR
::: R.gonadal v. Commoniliacv. =

Internal iliacv. 0
External iliacv. .|




The application of intracavitary
electrocardiogram for tip location of

femoral vein catheters in chemotherapy
patients with superior vena cava obstruction -

' Use of intracavitary-ECG for tip location
- of femorally inserted central catheters

Mark D Weber{:), Adam S Himebauch and Thomas Conlon

Catheter tip position

The Journal of
o i'h Vascular Access -
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The intracavitary ECG method for insertion of a tunneled
dialysis catheter without using fluoroscopy

JVasc Access 2015; 16 (4): 285-288
DOI: 10.5301/jva.5000378

ORIGINAL ARTICLE

Seong Cho, Yu-Ji Lee, Sung-Rok Kim

Division of Nephrology, Department of Internal Medicine, College of Medicine, The Sungkyunkwan Universit  piclL ~f ~thatar mlarament failiea AIOZLafias oo
Hospital, Changwon - Korea

TABLE Il - Tunneled catheter insertion characteristics PR
N=142

Risk of catheter placement failure, N (%) 0/142 i
Arterial puncture, N (%) 2/142 i
Hematoma, N (%) 2/142
Pneumo- or hemothorax, N (%) 0/142
Malfunction 3142
P wave morphology at intracardiac EKG monitoring
Zone 1: same as surface EKG P waves 8
Zone 2: P wave rising to maximal height 134 e
Zone 3: P wave decreasing with initial negative 0
Position of tip at the chest PA
Zone 1: above carina 6
Zone 2: carina to 5 cm under the tracheal carina 136
Zone 3: below 5 cm under carina 0
Matching between intracardiac EKG and chest 134/136 -l

PA zone S




_ The intracavitary ECG method for positioning the tip of central
_ venous access devices in pediatric patients: results of an Italian

- multicenter studv N
+Francesca Rossetti', Mauro Pittiruti?, Massimo Lamperti®, Ugo Graziano*, Davide Celentano®,

- Giuseppe Capozzoli*  Vasc Access 2014;

TABLE VI - MISMATCH BETWEEN IC-ECG AND X-RAY The IC-ECG method is safe and accurate in the pe-
= diatric patient as much as in adults. Its applicability and
=i feasibility are more than 99%. The concordance with the
i radiological methods is high (95.8%) and even higher
1 (98.8%) when using a dedicated ECG monitor. If com-

Mismatch - - 3 1 2 6 (3.8%)
Gr. A
N=157

Mismatch - - 1 2 3
Gr. B
N=119

Mismatch 1 - - - -
Gr. C
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The intracavitary ECG method for tip ©'The Author() 2022
Article reuse guidelines:

location of ultrasound-guided centrally sagepub.com/journals-permissions

DOI: 10.1177/11297298211068302

. . journals.sagepub.com/home/jva
inserted central catheter in neonates SSAGE

Vito D’Andrea''”, Lucilla Pezza', Giorgia Prontera/,
Gina Ancora?, Mauro Pittiruti*'®, Giovanni Vento'
and Giovanni Barone?
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