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. Pressure Drop Across MSE Cannulae

@ Varying Flow Rates. 15F

M number provides a standardized means for describing
the flow-pressure relationships in a variety of vascular
acces devices

3 4
Flow (Ipm)

ASAIO Trans. 1891 Jan-Mar;37(1):4-8.

A standardized system for describing flow/pressure relationships in vascular access devices.
Montoya JP', Merz SI, Bartlett RH.

ASAIO Trans. 1891 Apr-Jun;37(2).:60-4.

Evaluation of extracorporeal perfusion catheters using a standardized measurement technique--the M-number.
Sinard JM‘, Merz SI, Hatcher MD, Montoya JP, Bartlett RH.

M = Log (L De*75)

M numbe Resistences




Cannulw Pre

Azienda Ospedaliera
d’f ﬁ””, Papa Giovanni XXIlI

Bergamo

®p

Pressione
No sida holes (NSH) - Staggered Array (SA)
i 1° B T ¢
> 200mm s 2com o
[eso SA-12H |
> 4 \ndine Amay (1A) . Attematva Indine Array (ALA)

= 100 = 300.0 o — bﬂm
— — [eoe 1A-12H | [ Lrr|
— 3 = 200.0 3 -
E : 3 | :-loco ‘% [ l.‘l m_l
E 1.0 — 100.0 :_—_ Fig. 1. Mlustrations of cannuls models (figures are exaggerated 1o show side holes clearly).
-2 = 50.0 |-
o . 40.0 |
~ 54 30.0 |-
= ,  PRESSURE 200 F
= (MM HG) 3
= 10.0 - Lunghezza
= 50 Va ' 1 metro ' 3,1
=0 4.0 |-

>0 - 3/8 ' 1 metro ' 2,0

M sLooD FLOW
Her = 04D e Iz ' 1 metro ' 0,9
7




. ECMO Intra : Cannule Monitoring
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Pressure Pressure In & Out
Position: Echo, Xray Position: Echo, Xray

Check (Kinking, clots,..) Check (Kinking, clots..)




. ECMO Intra : Cannule Monitoring
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Pressure B‘Flowi Negative Pressure & Flow
Position: Echo, Xray Position: Echo, Xray

Check (Kinking, clots...)  Check (Kinking, clots...)
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Doppler, Temperature
Position: Echo, Xray
Check (Kinking, clots...)
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~ ECMO Intra .Cannule Monitoring
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M Neonatal Respiratory

M Pediatric Respiratory

M Adult Respiratory

Neonatal

Pediatric Adult
Respiratory Respiratory Respiratory

Cannula problems (%)

i1l

Cardiac 0 - 30 days

Cardiac 31 days and < 1 years Cardiacl years and < 16 years

Cardiac > 16 years

M Cardiac 0 - 30 days

M Cardiac 31 days and < 1 years
M Cardiacl years and < 16 years

M Cardiac > 16 years
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! ECMO Tube
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Example of current velocity pattems in a river Cross-section of a river showing the general

pattern of current velocity
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2000 - 3000 (ml/min) - -35 / -40 mmHg
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= ECMO Pumps
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Revolution Rotaflow BP-80

Roller pump

Figure 4. Mean normalized index of hemolysis (ATH) values in g/100 L. *p < .05 compared with the roller pump

Lawson,Cheifetz - “"Hemolytic characteristics of three commercially available centrifugal blood pumps™ —
Pediatric Critical Care Medicine 2005 Sep, 6(5): 573 - 7



| d
== § ECMO Pump & Technology
- - .- ¢ p . --.Q )..'Og‘;%wl, gzie:nclaGOlspedalie!'axxllI
%&}g‘;}: .\ M{:‘ o._’:f B‘:"1r|é>aam()|ovann|




.-

0 . c'.‘g' o 4 Azienda Ospedaliera

*gﬁwll Papa Giovanni XXIlI
o5

Bergamo

®

'.?‘_;'lornasc? N b 2 ‘-&'r.g‘\es./:di B : ‘aéfﬂ-‘ C.’\ptin; 1 ];!O‘}%f ‘wlmmé Sorisdie ’;Gﬁﬁ""'}‘{{?f
8 e - wa Janate > 's "y i) e’ ]
gﬁ\e(efi 5 L9 ] . Borg;n;:;co Slﬂa%":eoﬁ Imé oPont‘cmnioo ™ Pradalungs 7
i~ ! . ' g | .\__,. RS P v i
i é, Pon? C‘ar\.‘_a — GQL%BMERGIRM TJ‘R SU Lo.mbatdo Borge
am bivere < Sbmebrenc, " Villa a Smo - di Torz
1 QSPietm"F %’a ) A3 Tribulina L
pello -":\}'@’albrem oG A O T Cenale |
_\ﬁ(‘—" 0 Moz m’ Sotto g C
15_ <= fescor
? W17 Balnear
- = San Rablo d'Arge
Brusapofo «5

2.2y . .

A Gorla- -7 ° FRNL, { \ \ . 4 a O 9

{P“«man.\;caslaww off= 4\ : . Y g ! e
=g AN . ~ A : / =

2 Mndone 5
‘faf&'

. \] =
1 G’rcruaiiu
N
0-Rsszaiding

’ Co

mu huovoj ‘
[
64’%_ \-‘

Bornsgo (13 =
{ nz, (= O
o "y y N 4 &
éﬁegnara n h e SN / ot SNl 3 &
DVl E A : ; s O

— ¥ =T, Pietra
e ] I all'Dlmo

Ipm

O

) i
gl doeitmoy
Y \
Ig:,n i Y c“a;oz"'M'
Casginetta ' ) ~~=
'd;iu;ijgnnno =

. A\




- Bergamo

. L ® ’
o, @ :
g S0 qp Azienda Ospedaliera
’&‘ﬁ-ﬂ”l Papa Giovanni XXIlI
RS

4. Hemolysis
The plasma hemoglobin should be less than 10 mg/dl under most conditions. If
the plasma hemoglobin exceeds 50 mg /dl. the cause should be investigated.
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Propylene 4-Methylpentene-1 TPX(polymethylpentene)
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=g § Oxygenator’s Quantitative Evaluation
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Oxygenator’s Quantitative Evaluatio
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ECMO Specialist
Training Manual
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roximately 42 % of neonatal

ECMO programs will monitor in-line

measurements (pH, pO.,pCO.,BE.....)
using a CDI 500 device....
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« CUVETTE H/S
- 3/8Inc.or 1/4 Inc.
- Optical Reflectance—~> SOz-Htc-Hgb

- SHUNT SENSOR
- Blood tenperature
- Optical Fluorescen measurementy—>
K+-PO2-PCO:z2-pH
- Minimal FLow 35 ml/min

{@ = H/S cuvatte -1
e l\w
» -

Probe

T
LED Photo detector
7 i

Se—— L E—

Cable head

LED/Photo detector







i ¥ Oxygenator’s Quanhtatnve Evaluation
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Intervento N* pallagnn 20

pomeriggio del 27
n
Gestione Tabella

GRAFICO: andamento del SO2 Venoso

Recording Interval : § min.
Number's of BGA per 24 hrs : 12 x 24 (hr) = 288 BGA
Reconstruction every 12 hrs= 12 x 12 = 144 BGA
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ECMO | Pediatric Mean Mean CDI Recording

- Indication ECMO Time | Measure Intervall
modality | vs Adult (h) (n) (min)
RDS (4)
VV (6) Pediatric MPACAS (1) 225 3413 5
CDH (1)
Bridge to LTx (8)
VV (11) | Adult ARDS (3) 213 2515 5
P Post — Cardiotomic (6)
VA (8) | Pediatric ECPR (2) 199 2865 5
Cardiogenic Shock (5)
Post — Cardiotomic (4)
VA (13) Adult 226 3387 5
LTx (1)
ECPR (4)

38
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_ Oxygenator’s Quanlitative Evaluation
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Oxygenator’s Quanlitative Evaluation
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Perfusionista 08135

Perfusionista 15-20 =
Perfusionista 20—08 E
Paziente 08-15 15-20 20-08 g
Colore
&

Temperature
Temperature arto sup. dx
Temperature arto sup. sn

201

208
94
15

VV_adulti VV_pediatrici VA_adulti VA_pediatrici

En°check [/n°calibration

Materiali emergenza 08-15 15-20 20-08
Circuito| SI O NOOY S1 0 NOO | st NOO
Ossigenatore| SI O NOO s1 00 NOO s1 0 NOO
Testatadipompa| SIO NOO | SIO NoO | s1 O NOoO
Tubi| SI O NOOY s1 0 NOO s1 0 NOO
Flussimetro| SI O NO O S1 0 NOoO | st NOO
Consollelibera| SI O NOO sS1 0 NOoO | st NOO
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Oxygenator’s Quanlitative Evaluation

Riepilogo test dell'ipotesi

ipotesi nulla

test

significativita

La mediana delle differenze tra
pHVBGA e pHvCDI e uguale a 0

Test dei segni per ranghi di
Wilcoxon a campioni correlati

decisione

0.087 ) Mant.lenl
I'ipotesi nulla

Il livello di significativita & 0.05.

Riepilogo test dell'ipotesi

ipotesi nulla test significativita decisione

La mediana delle differenze tra Test dei segni per ranghi di 0.565 Mantieni
PCO2vBGA e PCO2vCDI e ugualea 0 Wilcoxon a campioni correlati ' I'ipotesi nulla

Il livello di significativita e 0.05.
Riepilogo test dell'ipotesi

ipotesi nulla test significativita decisione

La mediana delle differenze tra Test dei segni per ranghi di 0.685 Mantieni
PO2vBGA e PO2vCDI e uguale a 0 Wilcoxon a campioni correlati ' I'ipotesi nulla

Il livello di significativita e 0.05.
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Riepilogo test dell'ipotesi

Oxygenator’s Quanlitative Evaluation

ipotesi nulla

test

significativita

La mediana delle differenze tra

Test dei segni per ranghi di

Mantieni
I'ipotesi nulla

decisione

KvBGA e KvCDI e ugualea 0 Wilcoxon a campioni correlati 0.055
Il livello di significativita € 0.05.
Riepilogo test dell'ipotesi
ipotesi nulla test significativita decisione
enze tra Test dei segni per ranghi di 0.001
HCO3vBGA e HCO3vCDI  ugualea 0 Wilcoxon a campioni correlati nulla
Il livello di significativita € 0.05.
Riepilogo test dell'ipotesi
ipotesi nulla test significativita decisione
La mediana delle differenze tra Test dei segni per ranghi di 0.03 Rifiuta l'ipotesi

BEVBGA e BEVCDI e ugualea 0

Wilcoxon a campioni correlati

Il livello di significativita € 0.05.

nulla




Oxygenator’s Quanlitative Evaluation
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Circuito ECMO adulti con CDI 500 24.26

Fircuito ECMO pediatrico senza CDI 500 24.48

Circuito ECMO pediatrico con CDI 500 20.65




D 0@ % / Do le
o My ‘3,"# Nll Azienda Ospedaliera
S o i Papa Giovanni XXII
- DA < 5 3 .p_s.,;,‘ Bergamo

- L Ad Py ' -.'-..

2 . = ) |
-. concorre direttamente . - =\ |
e alla ricerca " 7 /2 D

Wl (0) ]
el

\

i;,
.
Vall
3 .

/
%ogofooo.

Y

A nelle materie di sua competenza l > S




Oxygenator’s Quanlitative Evaluation
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ASAIO Journal 2014 Adult Circulatory Support

Analysis of Thrombotic Deposits in Extracorporeal Membrane
Oxygenators by Multidetector Computed Tomography

CHRiSTIAN DORNIA,* ALOIS PHiLIPP, T STEFAN BAUER,* MATTHIAS LuBNOW, ¥ THOMAS MULLER, ¥ KARLA LEHLE, T CHRISTOF ScHMID, T
RENE MULLER-WILLE,* PHiLIPP WIGGERMANN,* CHRISTIAN STROSZCZYNSKI,* AND ANDREAS (G. SCHREYER*
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Figure 4. Schematic presentation of clot distribution showing the
thrombus extent score per chamber on the four-point scale: (0) no
thrombotic deposits, (1) low extent (2) moderate extent, and (3) high
extent of thrombus formation. Data are presented as median and range.
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Case Report
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PCO2=34,8 mmHg > 45 6 mmHg
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Stories HOME > Stories > Hope for ECMO Babies

From Sweden to Ann Arbor
Hope for ECMO Babies “Hope“ for ECMO Babies Give online #
Saving Jake

The Dick Sarns Innovation In 1974, a poor young woman in

Fellowship Baja, Mexico, was going into labor p

The John R. Pfeifer Collegiate with her first pregnancy. : S SUPPORT =, i,
Professorship Determined that her child would ey o - - The Robert Bartlett

The Robert Bartlett Professorship have a better life as a United State - Sl 4 e Professorship in

in Pediatric Surgery citizen she crossed the border to , ) Pediatric Surgery
Tovah's Story deliver her baby in California. When

her water broke and she took the

Blalsa Rooney next exit off the freeway, finding

Miranda's Story herself at the Orange County

The William W. Coon Collegiate Medical Center where her daughter
Professorship was born. The little girl looked

The Robert M. Oneal Collegiate perfect, but her lungs were not
Professorship workmg Desplte a ventilator tumed

were unable to provide her with enoug

-osuise a specially moditied
heart-lung machine....©

survived against all odds with the help of Dr. Bartlett. ECMO (which stands for
Extracorporeal Membrane Oxygenation) has saved thousands of lives over the past
four decades. During an illustrious career at the University of Michigan, Dr. Bartlett
worked unceasingly to perfect the ECMO equipment - devising new artificial organs
and improved pumps to make the procedure ever safer for his tiny charges. The
University's Pediatric Surgery Section is at the forefront of ECMO intervention
nationwide, and owes this distinction to Dr. Bartlett. Now a Professor Emeritus of the
Department of Surgery, he directs the University's Life Support Research Laboratory.

To learn more about Dr. Bartlett's work, or to make a gift to support the future of
ECMO research, please contact Ann Boyd-Stewart in the Department of Surgery's
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Multidisciplinary approach
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