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impianto del Catetere Venoso Centrale

Una vera rivoluzione negli ultimi
anni

— Tecnica della ECOGUIDA: uso globale
dell’Ecografo

— Tecnica del posizionamento ECG
guidato, sistemi di tip-location e tip-
navigation

— Massimi presidi di barriera

— Materiali sempre piu sicuri e
biocompatibili

— Standardizzazione delle procedure di
posizionamento e di gestione




Standards for infusion
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Caratteristiche del Paziente Critico
> Fluidoterapia

o Infusione di farmaci, anehe con pH<5 o pH>9
* Nutrizione Parenterale o farmaci ad alta osmolarita

« Emocomponenti
* Mdc
» Chemioterapici

» Monitoraggio dei parametri vitali (PvC, scvo,)

» Monitoraggio emodinamico
* Infusione di inotropi e/o vasocostrittori
* Introduttore SG e misure di Termodiluizione

> Prelievi ematici

» Supporto extracorporeo

« CRRT
» Supporto epatico
« Supporto respiratorio(ECCO2R; NovalLung; ECMQO)
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Catetere Centrale subito
funzionante ed
utilizzabile:
pazmnte crltlco in MOF
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Accesso venoso ideale in ICU
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“Safe placement of CVCs: where should the tip of the catheter lie?” ‘
Fletcher & Bodenham- BJA 2000
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Posizione ideale della punta del CVC

Porzione inferiore
della VCS

Al di fuori del cuore

Decorso parallelo
alla parete venosa

Collocazione della
giunzione atrio-
cavale (1)




Angolo tra punta 'del CVC e parete cavale laterale

o In letteratura 4 , 5):

~ < 40°
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METODI PER LA TIP LOCATION

INTRAPROCEDURALI

e ECG INTRACAVITARIO

A XA —
e

* FLUOROSCOPIA

*TTE, TEE

POSTPROCEDURALI

* RXTORACE
*TTE, TEE

e CT, MRI
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ESPEN Guidelines on Parenteral Nutrition: Central Venous Catheters
(access, care, diagnosis and therapy of complications

Mauro Ptteruts . Helen Hamilton ®,. Roberto Bl ©. lobe Machie . Marck Perthewicz

2016

Iﬁiusion Therapy
Standards of Practice

“Ideally, the position of the tip
should be checked during the
procedure”

“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



TIP LOCATION intraprocedurale
< we ECG-intracavitario
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The electrocardiographic method for positioning the tip

of central venous catheters
| Vasc Access 2012;13(31:357-365 ORIGINAL ARTICLE

DO 10.53014VA 2012.9020

The intracavitary ECG method for positioning the tip of central
venous catheters: results of an Italian multicenter study

Mauro Pittiruti’, Daniele Bertollo?, Ermanno Briglia®, Massimo Buononato®, Giuseppe Capozzol,

JVasc Access 2015; 16 (2): 137-143
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The intracavitary ECG method for positioning the tip
of central venous access devices in pediatric patients:
results of an Italian multicenter study

Francesca Rossetti!, Mauro PittirutiZ, Massimo Lamperti?, Ugo Graziano®, Davide Celentano®, Giuseppe Capozzoli®
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TIP LOCATION intraprocedurale

ECG-intrag_'é:\(itario ‘

2016

Clinical Nutrition

Infusion Therapy
Standards of Practice

E. Use methods for identifying CVAD tip location dur-

ESPEN Guidelines on Parenteral Nutrition: Central Venous Catheters ing the insertion procedure (ie, “real time™) due to

(access, care, diagnosis and therapy of complications) greater accuracy, more rapid initiation of infusion
Mauro Pittiruti , Helen Hamikon®, Roberto Biffi <, john MacFie %, Marek Pertkiewicz © thcra A and erUCCd costs.

Rurasl homegage MID jwww tlsevier comviocate/cing

1. Use electrocardiogram (ECG) methods] with

of malposition may be minimized by using a technique for intra- - - -
either a metal guidewire or a column of normal

operative control of the position of the catheter tip (including

fluoroscopy and ECG-based methods). saline inside the catheter lumen and observe the
ECG tracing to place the CVAD tip at the CAJ.
Ideally, the position of the tip should be checked during the Follow manufacturers’ directions for use with

procedure,2[either by fluoroscopy or by the ECG method }>2° If the

other ECG-based technology using a changing

/ light pattern to detect tp location.
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TIP LOCATION intraprocedurale
ECG-intracavitario
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TIP LOCATION in procedurale
ECG-intracavitario

da P si deve trovare in vicina
cresta terminale



TIP LOCATION intraprocedurale
ECG-intracavitario
Limiti e vantaggi della‘tecnica ECG

selevata affidabilita del metodo .
*Facilita di esecuzione .

*Scarso dispendio temporale

Immediata possibilita di correzione

*Esposizione radiologica assente
(incluse le complicanze dovute ai
m.d.c.)

Bassi costi

Alterazioni del ritmo cardiaco (fibrillazione
atriale o altre aritmie sopraventricolari)

Modificazioni ECG non evidenti

Aumento dell’ampiezza dell’onda P anche nel
posizionamento intra-aortico’

Aumento dell’ampiezza dell’onda P anche nel
posizionamento extravasale’

Una considerevole percentuale (23%) di
cateteri posizionati da sx con tecnica ECG
urta la parete laterale della VCS?

VENA CAVA SLP.
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VENA BRACHIO- 10am
CEFALICA 5X

,_/'Hk\_ "
AORTA ASCENDENTE

1) Schummer W et al. Extravasale Lage von zentralen Venenkathetern bei korrekter EKG-Ableitung. Anaesthesiol Intensivmed Notfallmed

Schmerzther (2005) 40: 91-96.

2) Schummer W et al. Intra-atrial ECG is not a reliable method for positioning left internal jugular vein catheters. BJA 2003; 91 481-486.



TIP LOCATION intraprocedurale
ECOCARDIOGRAFIA TRANS-ESOFAGEA




TIP LOCATION intraprocedurale
ECOCARDIOGRAFIA TRANS-ESOFAGEA

> 1l piu accurato
esame strumentale

> [Invasivo

> Necessita di
competenza
specialistica
cardiologica

> Solo per pazienti in
anestesia

generale e/o

sedazione profonda










TIP LOCATION mtraprocedurale
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Condusion

US guidance can improve patient safety and procedural
quality during CVC placement in the IJV, FV, and SV,
Based on evidence from clinical studies, several guide-
lines of medical societies strongly recommend the use of
US for CVC placement in the IJV. Data from survey
studies show that there is still a gap between the existing
evidence and guidelines and the use of US in clinical
practice. We recommend a six-step systematic approach
for US-guided central venous access. To achieve the best
skill level for CVC placement the knowledge from ana-
tomic landmark techniques and the knowledge from
US-guided CVC placement need to be combined and
integrated.
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Raccomandaz1on1 nell’adulto...

Ultrasound vascular access in adults

'~ Domain Suggested definition Level of
code evidence
D4.SD2.S1 Ultrasound guidance should be routinely used for short-term A
central venous access in adults

D4.SD2.S2 Ultrasound guidance should be routinely used for long-term A
central venous access in adults

D4.SD2.S3 PICCs should be routinely inserted at mid arm level by ultrasound A

8 guidance using micro introducer technique

D4.SD2.S4 Use of ultrasound guidance should be taken into consideration for B
any kind of peripheral intravenous line when difficult access is
anticipated

D4.SD2.S5 Ultrasound-guided arterial catheterization improves first-pass A
success and should be used routinely in adults

D4.SD2.S6 Ultrasound can accurately detect pneumothorax and should be

when the pleura could have been damaed

CEUS (contrast-enhanced ultrasound) is a valid method for
detecting a central venous catheter tip in the right atrium
of the use of ultrasound for vascular cannulauon

results in cllmcal beneﬁts and reduced overallcosts of care
makes it cost-effective

/ .
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CONCLUSIONS

The prompt appearance of fluid turbulence in the right
atrium then into the right ventricle with a saline flush of
central venous catheters_aas _gssociated with central

plaluation is moderately sensitive and _highly speci

when compared to chest x-ray for detecting adequate
central venous catheter tip placement. Confirmation of
venous placement of central venous catheters with the
femoral approach is another potential use. This post
central venous catheter placement test is simple and
feasible in the critical care setting. Our sensitivity
results, however, suggest that further studies will be

Figure 2. Ultras | jugu-

lar blood vessel. quired to determine if the saline flush echo test cc frame,
taken at the 0.75- . . . PP . . . . nerges
into the right ven ~~ SEI'M{AS an alternative to the chest x-ray for verig’ng . qen
was considered a centra : 1 chest

placement.

X-ray.



Incidence
of Central

A Sensitivity of ultrasound to detect catheter malposition

"YABLE 3. Primary and Secondary Outcome Results of Included Studies

Chast
Radiograph

Ultrascund

B Specificity of ultrasound to detect catheter malposition

C rositive LR of ultrasound to identify catheter malposition

D Negative LR of ultrasound to identify catheter malposition

Sensitivity (95% C1) Specificity (35% CI)

@ | Vezzani 2010 093 (0.78-089) @ | Vezzani 2010 006 (088-089

! 2001 100 (0.66 - 1.00) Matry 2001 1.00 {0.95-1.00

@ | Zanobews 2013 092 (0.85-0.96) ® | Zanobets 2013 089 (081-095

Corteilaro 2014 033 (004-078) Cortellaro 2014 098 (052-100

. Matsushima 2010 050 (0.19-081) Matsushima 2010 068 (0.89.100

- Bedel 2013 0.83 (038 - 1.00) Bedel 2013 1.00 (0.96 - 1.00;

2015 0.33 (0.01-091) Duran-Gehring 2015 100 (0.92-1.00]

. Weekes 2013 0.75 (0.19-0.99) Weekes 2013 1.00 {0.97 - 1.00;

! Wen 2014 100 (0.6 - 1.00] Wen 2014 1.00 (0.68-1.00

Syed 2012 100 (016 -1,00) Syed 2012 1.00 {0.16-1.00]

Machutka 2014 100 (088 - 1.00) Madhulka 2014 100 (0.95- 100

. Weskes 2015 075 (0.19-099 Weskes 2015 100 (098-100)

® Meggialaro 2015 053 (0.38-.088) ® | Meggiolaro 2015 095 (085-099
* Pooled Sensitivity = 0.82 (0.77 to 0.88) Pooled Specificity « 0.96 (0.97 % 0.99)
| chesquare =63.02, df = 12 (p = 0.0000) | | Chv-square » szaoa-mp-ooooo)

04 08 08 1 Inconwistency (lsquare) = 81.0 % 0 02 04 [ 08 1 Inconsmtency (Hsquare) = 77.1 %

Positive LR (98% C1) Negative LR (95%Cl)
@ | Vezzani 2070 2198 (T23-6689) L Vezzani 2010 007 (002-028;
+ Maury 2001 14440 (908 -229601) o— Maury 2001 0058 (0.00.075;
® Zanobesti 2013 856 (4.75-1541) ) Zanobetti 2013 009 (0.05-0.17)
o Contellaro 2014 2167 (228-205.58) L Corteliaro 2014 068 (038-1.19]
- e Matsushima 2010 2450 (320-187.76) L) Matsushima 2010 051 (0.27-095
. /| Bedel 2013 144 57 (887 -23%863) X Bedel 2013 022 (005089
° Duran-Gebring 2015 3300 (1.50-68474) * Duran-Gehving 2015 063 (0.30-1.35;
Weakes 2013 18480 (1096-3,117.29) - Weakes 2013 030 (0.08-1.15]
Wen 2014 36333 (21.78-6,062.19) .- Wen 2014 017 (0.01-210;
' ° Syed 2012 $00 (0.38-66.01) . Syed 2012 020 (002-264)
: Machulia 2014 15092 (952 - 2,392 58) e : Madhulika 2014 002 (0.00-0.31)
- Weokes 2015 207.20 (12.28-3.497.08) o Weekes 2015 0.30 (0.08-1.15]
a Meggiolaro 2015 1028 (331-3197) ° | Meggiciaro 2015 049 (036-067 -
. R‘W" EMB Model ’ R."m Em l‘ﬂ dl‘ k
Pooled Postive LR = 31.12 (1472 10 65.78) Pooled Negative LR = 025 (0.13 1o 0.47)
Cochran-Q = 24 67. df = 12 (p = 0.0165) Cochran-Q = 71.57, df = 12 (p = 0.0000) '
0.01 1 1000 inconsistency (--square) = 51.4 % 0.01 1 1000 Inconsistency (I-square) = 832 %
Positive LR Tau-squared = 0.7700 Negative LR Tau-squared = 0 6998 I
Figure 2. Pooled sensitivity, specificity, and likelihood ratio (LR) of included studies.
100 045 053 (0.38-068) 0S5 (086-059) 000 870 100 —
et al (43) (42.0-840r (70-200) 4
ber

median (I0R) median (QR)
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ACADRINCDA DAANC TADACICA

The future (TTE) =

Standardization of TTE for tip location:
1) Tip to be placed in lower 1/3 of SVC:
* Subcostal view: direct tip visualization in SVC

* Apical view: RA visualization + echo-contrast infusion (contrast
appearing in RA within 1-2 sec) or saline infusion (color doppler
changes in RA within 1-2 sec)

* Apical view: direct tip visualization in RA + pulling back the catheter
until tip disappears

2) Tip to be placed in RA:
* Apical view: direct tip visualization in RA

Avaf22016 |

#AVASM16
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