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FR 35 min,apiretico
PA 140\80mmHG
Aritmico per fa
(FYM110bpm),

MV ridotto a dx
ulcere flebostatiche

Il suo EGA:
FI020.24
FR 35

pH 7.28
pCO2 107

PO2 86
Lat 0.6
HCO3 50.3

2 Gennaio 2012 ore 15.20

Giovanni,88anni,viene
accompagnato in PS dal 118
per “stato soporoso” in BPCO

Si ricovera in
Medicina d’Urgenza
per effettuare NIV
(modalita APCV) con
IPAP 22 ed EPAP 6
02 3 lit/min
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...facciamo un passo indietro...
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Original Research
Ultrasonography

Diaphragmatic Motion Studied by M-Mode Ultrasonography

Methods, Reproducibility, and Normal Values

Alain Boussuges, MD, PhD "’
Yoann Gole, MSc
Philippe Blanc, MD

-riposo: 1.5-2cm (limite 0.9 D-1 U)

-shiffing: 2.5-3cm (limite 1.6 D-1.8 U]

-profondo-forzato:6-7 cm

(limite 3.9D- 4.7U)
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ULTRASOUND M-MODE ASSESSMENT OF DIAPHRAGMATIC KINETICS
BY ANTERIOR TRANSVERSE SCANNING IN HEALTHY SUBJECTS

AMERICO TESTA.* GINO SOLDATL," ROSANGELA GIANNUZZL.* SiviA BERARDIL.* GRAZIA PORTALE.*
and NicoLO GENTILONI SILVERI™

* Department of Emergency Medicine, A. Gemelli University Hospital, Rome, Italy: and 'Operative Unit of Emergency
Medicine, Castelnuovo Garfagnana Hospital, Lucca, Italy

Conclusion:bedside Us by
anterior subcostal
tranverse scanning is
safe,reliable,fast,easy
and reproducible way to
assess diaphragm
movement
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...l primi dati...pazienti con dispnea afferenti al
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ULTRASOUND EVALUATION OF DIAPHRAGM DURING WEANING FROM NON-INVASIVE
VENTILATION IN COPD EXACERBATION

Lucia Morelli, Fabio Giuliano Numis, Roberto Copetti*, Mario Guarino, Francesco Longo,
Marina Verrengia, Fernando Schiraldi.
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Conclusions: all the patients with had altered motility
of diaphragm ( ). Patients who showed the major reduction in  had
failure and were hardly




Diaphragmatic dysfunction and
mortality in patients with COPD*

Disfuncio diafragmatica e mortalidade em pacientes portadores de DPOC

Wellington Pereira dos Santos Yamaguti, Elaine Paulin, Jodo Marcos Salge,
Maria Cristina Chammas, Alberto Cukier, Celso Ricardo Fernandes de Carvalho

J Brasil Pneumol 2009

» 42 pz con COPD
» 20LM (<33.9mm),22 HM (>34mm)
» Follow-up 48mesi (3morti LM)

ose deaths occurred m the LM qroup (15.79%; p = 0.02). Conclustons; These findmgs suggest that COPL

patients with diaphragmatic dysfunction, charactenzed by low diaphragm mobility, have a higher risk of death than
0 those without such dysfunction.
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Bioenergetic adaptation of individual human
diaphragmatic myofibers to severe COPD

Sanford Levine, Chris Gregory, Taitan Nguyen, Joseph Shrager, Larry Kaiser,
Neal Rubinstein and Gary Dudley
J Appl Physiol 92:1205-1213, 2002. Furst published 16 November 2001;
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Adattamento diaframmatico

Respiratory Research 2008, 9:12 Rtpirespirstory-research com'comnentrar1/12
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Figure 3 =
Topx Simpified model of two musde mrcomeres i paraliel. The sarcomere is comprised of the thin (mostly actn) 8
the thick (mostly myoszin) $hmaent, and the giant filamentous molocule titin. The thin $hhments are anchored in the Z
where thay are cross-inked by a-actnin. The thick filament is centrally located in the sarcomere and constitue the =
A-band The mycsin heads, or cross-bridges, on the thick fhment intoract with actia during actvation. Titin spans Sy
comeric deance from the Z-4ne to the Mline, thus forming 2 third mrcomeric filamaont. In the -band region, tinis o
and functicas as 2 molocslar spring hat devalops passive tension upon streech. In the A-band titin & inoxtersible due
strong intoraction with the thick fhment Bazam: Eloctroamiscroscopic photograph of the sitrastructural organizatiol
comeres in paralicl

Titin and diaphragm
dysfunction in
mechanically

ventilated rats
Hees, Hieronymus W. H._;
Schellekens, Willem-Jan M.;
Andrade Acuna, Gilberto L.;
Linkels, Marianne; Hafmans, Theo;
Ottenheijm, Coen A. C.; Granzier,
Henk L.; Scheffer, Gert-dan;
Hoeven, Johannes G.; Dekhuijzen,
P. N. Richard; Heunks, Leo M. A.
Intensive Care Medicine

2012. Volume 38. Number 4. p 702
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m hragrn adaptations in patients with COPD
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Adattamento diaframmatico

....con Giovanni a che punto della curva eravamo???....
Fibra muscolare da biopsia diaframmatica

(Mensuefdna e daiel asdica RreRREtEEsdultato utile ed ha

guidato le nostre scelte terapeutiche..
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The Calcium Sensitizer Levosimendan Improves Human

PAVEMG (crmHzCua}

-

Diaphragm Function LAmJ Respir Crit Care Med Vol 185, Iss. 1, pp 90-95, jan 1, 2012

Jonne Doorduin?, Christer A. Sinderby??, Jennifer Beck®*, Dick F. Stegeman®%, Hieronymus W. H. van Hees?,
Johannes G. van der Hoeven', and Leo M. A. Heunks’

In conclusion, the present study demonstrates that the calcium
sensitizer levosimendan improves contractile function and neuro-
mechanical efficiency of the human diaphragm. These findings
suggest a new therapeutic approach for patients with acute respi-
ratory muscle dysfunction.




...per concludere...

Un ecografia + cardiotoracica e
dovrebbe effettuarsi appena possibile nel paziente in
distress respiratorio:

> stratificare il rischio : o) con US
diaframmatica

» monitorare la NIV ed il weaning

» ottimizzare la terapia : inotropi



.tiemaisuccessodi

guardare il mare
Fissare un punto
all’ or/zzont e dire

TRWVA e
8 U /2 \ S O f? - vorrei scappare

andando avanti senza mai

| \\ E questo il senso del nostro
s vagare
K \ «- Felicita e qualcosa da

cercare senza mai trovare...

Grazie a tutti voi!
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Distorsione della gabbia toracica nei COPD:
segno di Hoover




Transdiaphragmatic pressure
e =

Insp Exp

Pleural Pressure:
balloon at the
lower third of
the esophagus

Rib cage I
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$=0° ‘ Gastric Pressure:

Abdomen
balloon in the

ABD synchronous ‘ stomach

Ribcage { o § mis = 0.71 ‘ ! .
| AR NENYN ‘ Rib Cage

Abdomen —_
movement

ABD asynchronous

\ Abdominal
i LS movement
ABD paradoxical al-time tracing of esophageal pressure as a reflection of pleural pressure
(#pl) and abdominal pressure as a reflection of gastric pressure (Pga) in 3
patient with bilateral diaphragmatic paralysis. Decreased intrathoracic
pressure (more negative Ppl) on inspiration (Insp) is associated with an
abnormal decrease in gastric pressure (more negative Pga). At the same
time, there is outward displacement of the rib cage (upward deflection of RC)
with ecrease in abdominal volume (downward deflection of
AB).
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J Appl Physiol 94: 621830, 2003.
First published October 4, 2002; 10.1152applphysiol.00329.2002.

Chest wall kinematic determinants of diaphragm length
by optoelectronic plethysmography and ultrasonography

A. ALIVERTL"? G. GHIDOLI,? R. L. DELLACA,'? A. PEDOTTL"> AND P. T. MACKLEM?
Dipartimento di Bioingegneria, Politecnico di Milano and 2Centro di Bioingegneria, Fondazione
Don Gnocechi Istituto di Ricovero e Cura a Carattere Scientifico and Politecnico di Milano,
I-20133 Milan, Italy; and *Meakins-Christie Laboratories, Montreal Chest Institute,

McGill University Health Centre, Montreal, Quebec, Canada H3H 2R9

Submitted 12 April 2002; accepted in final form 28 §9Dmmlj_9r 2002 ‘
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‘UlLraSDnﬂgr:aph}’ — Optoelectronic
of the lateral rib cage Synchronization motion analysis

dimensional space, and the axial distance from the xyphoidal :
transverse plane (D.,) was measured simultaneously with | co-ordinates
Eﬂhﬂgrﬂt.he volumes. Linear regression analysis between changes (A) ¢ he Il

in D, and the measured volume changes under all condi- t chest wa
tions showed that 7) AD_,, was linearly related more to AVab
than to changes 1in pulmonary and abdominal rib cage wvol-

Vid umes; and 2) this was highly repeatable between measures.

! C‘Multiple stepwise regression analysis showed that AVab ac-

counted for 89—969% of the variability of AD.,.. whereas the

rib cage compartments added 1% . We conclude that, under

conditions of gquiet breathing and exercise, with and without co-abdominal

Selection expiratory flow limitation., instantaneous AD., can be esti- 1€ L‘Dﬂ'lpllliﬂg
mated from AVab.

on the mmage | Ol e plane of the probe

3D mapping of Total and
diaphragm position compartmental chest
wall volume changes




Am J Respir Crit Care Med Vol 161. pp 1546-1552, 2000

Internet address: www.atsjournals.org

Optoelectronic Plethysmography in Intensive
Care Patients

ANDREA ALIVERTI, RAFFAELE DELLACA, PAOLO
PELOSI, DAVIDE CHIUMELLO, ANTONIO
PEDOTTI,

and LUCIANO GATTINONI

Dipartimento di Bioingegneria, Politecnico di
Milano, Italy; Centro di Bioingegneria,
Fondazione Don Gnocchi IRCCS e Politecnico di
Milano, Italy;

and Istituto di Anestesia e Rianimazione,
Universita di Milano, Ospedale Maggiore
IRCCS, Milano, Italy

& Adlscren 1 ] e (e =1y, TagT T

—2.1 = 48.3 ml. Abdominal contribution to inspired volume was
greater for normal subjects than for PSV patients (63 = 11%
versus 43 = 14%, p < 0.001). It decreased with V1 for normal
subjects (48.5 = 15%, p < 0.05), whereas it increased for CPPV
patients (61 = 10%, p < 0.05). No significant distribution differ-

ences were found between 5 and 25 cm H;O PSV. We conclude
that optoelectronic plethysmography is a feasible technique able
to provide unique data on the distribution of chest wall volume
changes in intensive care patients.



Adattamento diaframmatico

The Egg-
Chicken
dilemma
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ORIGINAL ARTICLE KMS
Respiratory Diseases

rtip: . doi_org/ 10,3346/ kms.2011.26.9.1209 - J Korean Med 5o 2077, 26: 1209-1213

Influence of Diaphragmatic Mobility on Hypercapnia in Patients
with Chronic Obstructive Pulmonary Disease
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Fig. 2. The relationship between diaphragmatic mobility and the P.CO0s. There was a
negative linear comelation between the two measurements (r= -0.373, F = 0.030).
P,C0z, arterial carbon dioxide tension.




