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M.S, maschio 32 anni
Corpi speciali MM
Nuoto orizzontale (7 mt prof.)
T acqua 13°

Dispnea ingravescente
HR 90 btt/min
AP 160/90 mmHg

pH 7,31
pCO2 53
pO2 130
FiO2 60%

P/F 216

C-PAP + 12,5 cmH2O, FiO2 40%
à pO2 180
à Nitrati ev
à Furosemide



M.S, maschio 29 anni
Corpi speciali MM

Dispnea e tosse ingravescente

pH 7,38
pCO2 44
pO2 58
FiO2 21%
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Fisiopatologia

• Genesi mista
1) Emodinamica
2) Lesionale
3) High altitude pulmonary edema (HAPE)





Immersione

Mahon RT et al. Chest 2002; 122: 383-4

……Recently, three combat swimmers between the ages of 22 years and 28 years, without 
previous medical problems, simultaneously presented with unilateral radiographic findings of 
pulmonary Edema…. Varying degrees of hypoxemia, tachypnea, and unilateral crackles (two 
right-sided and one left-sided) were observed. Radiographic findings included unilateral Kerley-
B lines,….. swim primarily in a lateral decubitus position to allow constant eye contact with a 
partner…. The dependent submersed lung was the radiographically affected lung
We believe that unilateral pulmonary edema, as observed in these combat swimmers, reflected 
global and regional pulmonary vascular changes that led to stress failure of the
capillary bed.



1)  Ritorno venoso
2)  Pre-load
3)  PAP
4)  attività simpatica
5)  After-load
6)  Pressioni transmurali





Temperatura?



1)  capacità vitale
2)  CFR
3) Vasocostrizione polmonare non uniforme
4) Shift endoalveolare

APPARATO RESPIRATORIO ED IMMERSIONE CON AUTORESPIRATORE
• Aumento della densità dell’aria
• Aumento delle resistenze e dello spazio morto
• Aumento della pressione idrostatica
• Alterazioni della meccanica respiratoria
• Necessità di elevate pressioni negative e positive per inspirare ed espirare



HAPE model

Vasocostrizione ipossica disomogenea

Overperfusion zone non vaso-costrette

Danno barriera alveolo capillare

Passaggio proteine ed eritrociti

Distribuzione «anomala»

EPA emodinamico 



Montaner et al. J Clin Invest 1986

Differenziazione cardiogeno/lesionale 



Accounting for differences in cardiac output, 
mean PAP and PAWP were significantly higher 
in the SIPE-susceptible group than in controls 
(P=0.004 and P=0.028, respectively). After
sildenafil, mean PAP was significantly reduced 
(P=0.025). During the postsildenafil exercise, 
neither mean PAP nor PAWP was significantly 
different from controls



Fattori di rischio

Patologia recidivante



  tidal volume
  elevates right heart preload, 
  triggering a right to left ventricular 
imbalance and lung congestion.

Exercising with negative press. breathing 
 the inspiratory work of breathing,
 right ventricle loading, 
 right to left heart imbalance, 
 lung water accumulation.

Plasma levels of BNPde  with 
inspiratory work and correlates with 
lung comet scores.




