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‘’In recent years, ultrasounds (US) 
have become increasingly more useful 
in nursing prac>ce since their use 
improves care outcomes as well as 
pa>ent and nurse sa>sfac>on’’ 
( E. MoroC et Al., 2025)

’’Thanks to technological advancements, it is now 
possible to integrate advanced tools to enhance 
clinical observa>on and support care decisions’’ 
( Gimens et AL., 2024). 

Introduction
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WHO?
•Trained Nurses

•Ongoing Educa1on
•Con1nuous 

Prac1cal Experience WHY?
Art. 10 Code of Ethics 2025 
Knowledge, Training, and 

Con<nuing Educa<on:
‘’The nurse must con<nuously 

update their competencies, 
including through par6cipa6on 
in training ini<a<ves, in order 

to ensure the quality and 
safety of care’’.

HOW?
🩺 Purpose

•• See what is not visible
•• See be>er what is visible

•• See what you're doing and how
•• Detect early complica6ons

🛠 Daily Prac<ce
•• Assessment & procedures

•• Portable, easy-to-use devices

🔍 Key Requirements
•• Right probe selec6on

•• Pa6ent prep & posi6oning
•• Real-6me image reading

✅ Advantages
•• Bedside assessment

•• Precise, guided procedures
•• Repeatable monitoring

WHEN?
Nursing ultrasound is applied in several 
clinical situations, including:

•Placement of  difficult vascular  
accesses and arterial puncture

•Insertion of bladder catheters and 
monitoring of urine volume

•Lung assessment and examination of 
the inferior vena cava (IVC)

•Insertion and positioning of nasogastric 
tubes
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In acute care se+ngs, the indispensable role of peripheral 
intravenous catheters (PIVCs) and central vascular access devices 
(CVADs) cannot be overstated, as they serve as conduits for vital 
fluids, medicaAons, and diagnosAc treatments( Moureau et al. 

2025).

Moureau, Nancy PhD, RN, CRNI®, CPUI, VA-BC; Gorski, Lisa MS, RN, HHCNS-BC, CRNI®, FAAN; Flynn, Julie PhD, RN, BN, MAdvPrac, AFHEA; Johnson, Karen MSN, MBA, RN, CRNI®, CPUI, VA-BC. A Systematic Review of Needleless
Connector Function and Occlusion Outcomes: Evidence Leading the Way. Journal of Infusion Nursing 48(2):p 84-105, March/April 2025. | DOI: 10.1097/NAN.0000000000000578 

Placement of vascular accesses
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•Sharing with the patient
• Internal view

•Greater autonomy
• Readiness to act
•Role enhancement
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Drugs < 800 mOsm/l
PH between 5 and 9
Non-vesicant drugs

Long peripheral 
catheters (or 
mini-midlines)

Midline
catheters (or 
midclavicular).

• Ultrasound selection of a vein (Basilic, 
brachial, cephalic ) ≥ 3x the catheter
diameter (preferably outside flexion zones).

• Maximum aseptic technique: sterile gloves
and gown, mask, skin antisepsis, probe 
cover.

• Seldinger technique with local anesthesia.

• Catheter flushing and closure with neutral
pressure needle-free connector (NFC).

• Secure with sterile dressing and 
cyanoacrylate glue.

Dawson RB. PICC Zone inser2on Method TM (ZIMTM): A systema2c approach to 
determine the ideal inser2on site for PICCs in the upper arm. JAVA 2011;16(3):156-
156

18G or 20G gauge, 8 or 10 cm long 4Fr or 5Fr gauge, 20 to 25 cm long

https://gavecelt.it/nuovo/sites/default/files/uploads/r
accomandazioni-gavecelt-2024.pdf
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Puncture with a metal 
needle un>l blood return is 

visualized

Inser>on of the 
guidewire through the 
needle and removal of 

the needle

Catheter advancement 
over the guidewire

Seldinger technique

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



Drugs > 800 mOsm/l
PH <5 and >9

•Vesicant and irritant drugs
•Need for hemodynamic monitoring

•Need for repeated and frequent blood
sampling

PICC
3Fr, 4Fr, or 5Fr single-lumen; 4Fr or 5Fr 
double-lumen; 5Fr or 6Fr triple-lumen

• Systema1c ultrasound explora1on of arm veins, including
subclavian and supraclavicular areas.

• Strict asep1c technique: hand hygiene, 2% chlorhexidine
in alcohol soluAon, full barrier precauAons.

• Vein selec1on based on depth and diameter
(catheter/vein raAo 1:3), following the ZIM system.

• Ultrasound iden1fica1on of brachial artery and median
nerve.

• Ultrasound-guided venipuncture (short-axis, out-of-
plane) using a micro-introducAon kit.

• Catheter naviga1on using ultrasound of the 
supraclavicular region.

• Tip confirma1on with intracavitary ECG, including
modified technique for atrial fibrillaAon, and opAonally
ECHOTIP.

• Securement with cyanoacrylate glue + sutureless device + 
transparent dressing with high MVTR (Moisture Vapor 
Transmission Rate).

https://gavecelt.it/nuovo/sites/default/files/up
loads/raccomandazioni-gavecelt-2024.pdf
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RAPEVA PROTOCOL (RAPID PERIPHERAL VEIN ASSESSMENT)

Brescia, F., Piarub, M., Spencer, T. R., & Dawson, R. B. (2024). The SIP protocol update: Eight strategies, incorporabng Rapid Peripheral Vein Assessment
(RaPeVA), to minimize complicabons associated with peripherally inserted central catheter inserbon. The journal of vascular access, 25(1), 5–13. 
hgps://doi.org/10.1177/11297298221099838
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A study compared ultrasound-guided RAP to the tradi7onal 
palpa7on method, performed by six emergency nurses with 
no prior ultrasound experience.

•First-a(empt success rate: Higher with ultrasound (86.1%) 
vs palpa7on (58.3%)
•Overall success rate: 100% (ultrasound) vs 91.7% 
(palpa7on)
•Procedure 6me: Significantly shorter with ultrasound
•Needle a(empts & manipula6ons: Fewer in the ultrasound 
group
•Complica6ons (hematomas): More common with 
palpa7on; none with ultrasound

Figure Ultrasound view of the radial artery.

•First-a(empt success rate:
•Ultrasound (US): 58%
•Palpa7on (PP): 50.6%
•→ No significant difference (p = 0.39)
•Procedure 6me:
•US: 350 sec
•PP: 284 sec
•→ No significant difference (p = 0.44)
•Failed a(empts:
•US: 14%
•PP: 21.3%
•→ Not sta:s:cally significant (p = 0.28)
•Cannula6on site:
•Radial artery most used in both groups
•Femoral and brachial arteries used more oHen in US group
•Operator experience:
•US group had more procedures by less experienced
operators
•→ No difference in failure rates based on experience

Artery Puncture
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‘’The physical examina>on of the bladder plays 
an important role, both through palpa>on and 
percussion. However, it also has limita>ons, as 
these are subjec>ve and independent 
assessments that depend on the examiner's 
experience. For this reason, urinary volumes at 
the >me of bladder catheteriza>on may be 
overes>mated or underes>mated.’’

‘’Pelvic nursing ultrasound is a non-invasive 
method for assessing bladder volume, its 
contents, the intravesical prominence of the 
prostatic-trigonal region, and the real-time 
verification of urinary catheter placement. It is 
not intended for diagnostic purposes, but 
rather to support clinical procedures.’’

Bladder Ultrasound
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The nurse assesses:
•Bladder volume 
(quan;ta;ve es;ma;on)
•Post-void residual
(quan;ta;ve)
•Bladder content
(qualita;ve assessment)
•Real-;me catheter
passage (qualita;ve 
assessment)

Romei, L., Sabatini, A., & Biagioni, C. (2007). Nursing ultrasound examination in 
catheterization. Emergency Care Journal, 3(6), 30-34.
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Tiemann catheter: semi-rigid, with a conical >p and a 30° angle, 
indicated in cases of male urethral stricture.
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VOLUME:D1X D2 X D3 X 0,52

File soggetto a copyright. Sono vietate la copia e la riproduzione, anche parziale, se non autorizzate per iscritto dal titolare del file.



Lung assessment and examination of the 
inferior vena cava (IVC)
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Nasogastric Tube (NGT) Placement

• The NGT is oXen placed without radiographic confirma7on → increased risk of 
complica7ons.

•
Ultrasound is emerging as a valid alterna7ve, especially where X-ray is not immediately 
available.

•
Studies in intensive care, emergency departments, and prehospital se[ngs confirm the 
effec7veness of ultrasound (neck + epigastric scans).

•
Supported by: saline injec6on, color-Doppler, pH test, and ausculta6on.

Advantages:
✔ Sensi7vity ranging from 86.4% to 100%
✔ Fast and real-7me visualiza7on
✔ Safe and non-invasive
✔ Can be used bedside or in the field

Limita6ons:
✘ Abdominal air may hinder visualiza7on
✘ Complex neck anatomy can make scanning difficult
✘ Limited evidence available

Promising technique, but larger studies are needed to 
define it as a clinical standard.

esophagus
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Ultrasound SensiDvity
•Direct visualiza>on of NGT: 35%
•Indirect visualiza>on (dynamic
fogging): 85%
Nurse-physician agreement 
(Cohen’s Kappa):
0.88 → Excellent agreement

•Sensitivity: 96% (95% CI: 94–97)
•Specificity: 91% (95% CI: 85–96)
•Visualization methods: Neck, 
epigastric, combined
•Good diagnostic performance
•Limited data on tube misplacement
and pediatric population
•Ultrasound = safe, non-invasive, 
radiation-free alternative
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Take Home Messages:

• L’ecografia eseguita dall’infermiere consente interventi più mirati,
tempestivi e meno invasivi.

• Integrare l’ecografia nella pratica infermieristica significa migliorare la
qualità dell’assistenza, ridurre i rischi e aumentare la sicurezza del
paziente.

• L’infermiere che utilizza l’ecografia non sostituisce, ma integra:
arricchisce il processo decisionale e rafforza l’autonomia professionale.

• L’ecografia infermieristica è uno strumento trasversale, pratico e
potente.

• È fondamentale che la formazione includa l'integrazione della pratica
ecografica sia durante il percorso universitario che nella formazione
post-laurea, al fine di sviluppare competenze solide e aggiornate.
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