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Monitoraggio del Sistema Cardiovascolare e del Sistema Nervoso Autonomo
quali segnali misurare….. in ambiente iperbarico?

• Monitoraggio del sistema cardiovascolare:    
• Elettrocardiogramma (ECG), 

• Pressione Arteriosa (PA), 

• Saturazione periferica di ossigeno (Sp02), 

• Attività Respiratoria, 

• Impedenza Cardiaca (ICG) -> Gittata Cardiaca

• Monitoraggio del Sistema Nervoso Autonomo:   
• Variabilità della frequenza cardiaca (HRV), 

• Impedenza Cardiaca -> Left-ventricular Ejection Time – LVET, Pre Ejection Period – PEP.
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Review della letteratura
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Review della letteratura
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ECG - ICG

Waterproof taping vs sealing compound

Sieber A., Bedini R., Yong X., Navarri A., Dalle Luche M., L’Abbate A. and Dario P. 

(2008). High Resolution Ecg And Depth Data Logger - A Novel Device to Study Breath 

Hold Diving Induced Variations of the PQ Interval . In Proceedings of the First 

International Conference on Biomedical Electronics and Devices - Volume 1: 

BIODEVICES, (BIOSTEC 2008) ISBN 978-989-8111- 17-3, pages 269-275. DOI: 

10.5220/0001052102690275

F. Ricci, C. Vivarelli, E. Marchetti, L. Fattorini, C. Costanzo, F. Sacco, 

E. Mattei, and G. Calcagnini. Heart rate variability in professional 

SCUBA divers. GNB2025, June 16th-18th 2025, Palermo, Italy 
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ECG/ICG – metodi alternativi

G. Calcagnini, Gaeta 13 marzo 2026



Heart Rate [bpm] (% respect surface)

Surface -30m -40m

Sub 1 91.7 86.8 (-5.3%) 72.6 (-20.9%)
Sub 2 93.4 84.4 (-9.6%) 75.7 (-18.9%)

Sub 3 75.8 67.5 (-11.0%) 62.3 (-17.9%)

Montegrotto – aprile 2024
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Misura della Pressione Arteriosa
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Muta stagna

Misura della Pressione Arteriosa
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Misura della Pressione Arteriosa
validazione preliminare

1 atm (0 m)

5 atm (-40 m)

Credits: Giorgia Mangano, ISS - Univ. Campus Biomedico, 2025
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Saturazione periferica do Ossigeno - Sp02

Bebout DE, Bednarski WL. Physiologic considerations in detection of hypoxemia during 

vasoconstriction: radial artery compared to various pulse oximeter sensor sites. J Lung Pulm Respir 

Res. 2017;4(4):124‒128. DOI: 10.15406/jlprr.2017.04.00137 
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Sp02 – sensorized mouthpiece
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Credits: Federica Ricci – ISS, Univ. di Roma 3. 
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Valutazione del Sistema Nervoso Autonomo
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Valutazione del Sistema Nervoso Autonomo

?
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Valutazione del Sistema Nervoso Autonomo

Gradl et al. Appl. Sci. 2017

Supino (aria)         in piedi (aria)          supino (acqua)   verticale (acqua)  

F. Ricci, et al, GNB 2025
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Valutazione del Sistema Nervoso Autonomo

??

?
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Muta umida

Muta stagna
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