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How can we build the ECMO system for severe acute respiratory failure?
Giles Peek (East Midlands Congenital Heart Centre, Glenfield Hospital, UK)

Qualifications for a specialized ECMO-Center: structural and medical
preconditions.

Thomas Bein ( Department of Anesthesia & Operative Intensive Care,
University Hospital Regensburg, Germany)

Management of patients with severe respiratory failure in ECMO transport.
Kenneth Palle Palmer (ECMO center Karolinska, Karolinska University Hospital,
Sweden )
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* ARDS has been reported to oécur in between
14 and 35% of trauma patients and to have a
50% overall mortality.

Pope PE; et al. Am J Surg. 1982 Jul:144(1}:3124-30.{PMID7091520]
Mantgomery Ab; et al.Am Rev Respir Dis. 1985 Sep;132(3):485-9.(PMID4037521)

An 11-year-old girl
Height 134cm  Body weight 28 kg

Diagnosis:

# Pelvic fracture , hemorrhagic shock

# Liver injury (Il b), renal injury (la)

# L1-4 lumbar spine transverse process fracture
# Left diaphyseal femur fracture
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< A famous_succebsful case reported by Hill in
1972 was ECMO in acute respiratory failure
following trauma caused by traffic accident.

E | O ion for Acuie Post-
Traumatic Respintory Failure (Shock-Lung Syndrome) -
Use of the Bramson Mexsbrane Lung

(PMID5060491)

Primary lung injury
¥ Lung contusion
v Respiratory tract hemorrhage
¥ Pneumohemothorax
v Flail chest

Secondary lung injury
v/ARDS
Y TRALI .
¥ Fat embolism syndrome(FES)

[Chief complaint]
Fall from a high place
[Current medical history]
Fell from a window of the 4th floor of school building.
The ground was concrete:
[Initial hospital presentation]
Consciousness 3/JCS
Blood pressure at radial artery weak; pulse 130;
Respiratory rate 48; SpO; error (0, 10L) ; pupil 5/5
[BGA]
pH7.305, p0O, 56.3, pCO, 38.0, HCO; 18.5, BE-7.2




A: The patient spoke
B: Reduced left respiratory sound;,
tachypnea, SpO, error
C: FAST nhegative
Weak radial artery -> Responded to infusion
D: 20/JCS E2VAM6 No paralysis in four extremities
E: BT35.2

=> Tracheal intubation due to the state of shock

-> Drain inserted in left thoracic cavity; blood drainage
600 mL

ChestCT
(Mediastinal window)

Additional insertion of right drain
Preparation for emergency left
thoracotomy in ER

Massive hemoptysis of fresh blood
in the tracheal tube

Abdominal pelvic CT

Liver injury

Bronchoscope showed

extravasation of blood from the left
lung to the right

Right kidney injury Pelvic fracture {Sacroiliac disarticulation)
(+ lumbar spine transverse process fracture) -+ extravasation
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ERUMO CX-EB Series PMEA)

* Pump: CAPIOX (Centrifugal Pump)
* Oxygenator: CAPIOX LX (PMEA)

¢ No use of heparin ;1500 rpm ; flow >1.0 L/min

Operation 3 i < Admission

Right lateral recumbent posi
during operation

Extensive lung
contusion with
bleeding in'the left
lower lobe

Chest CT Chest CT

after operation after operation
(Lung window) (Mediastinal window)
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Abdominal pelvic CT
after operation

s

+ . TAE in bilateral internal iliac arteries, left hepaticartery,
intercostal artery, and right bronchial artery

[Setting]
Servo: FiO2 1.0, Peep10, PC20, RR 25
ECMO: Fi02 1.0, O2flow 10L/min, Blood flow 2.5
Rotation speed 2055 rpm
[Vital] =~ i o
BP 117/55 HR117 BT 32.3°C
SpO, 88% PeakPressure30mmHg
Tidal Volume<50cc (Almost none)
[BGA]
pH 7.492, p0O, 34.7, pC0O, 20,7, HCO; 15.5, BE -6.4
Lactate 5.87, Hb9.4

ratio 150

100
50
6;
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Tracheotomy was performed at Day 13.

While a shadow remained in images,
respiratory condition was good, thus
respirator was withdrawn.

Consciousness level was completely clear.

The patient is now rehabilitating.

Bleeding from other sites in patients

with extensive lung contusion or traumatic Jung cyst (multiple trauma)
-> It often collapses along with the progression of coagulopathy,

resulting in intratracheal massive hemorrhage (hemoptysis)
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In case of unilateral lung contusion, the patient can be
saved by protecting the healthy lung by differential lung
ventilation or blocker {oxygenation and ventilation can be
maintained).




Bilateral It

in this patient, extravasation was observed in the right lung iy . . K 8
which was relatively considered healthy Massive bleeding from right bronchial tube was observed during

operation.
Bleeding could be stopped by performing left lobectomy and bronchial
artery TAE while maintaining oxygenation and ventilation by ECMO.

« “Potentially reversible respiratory failure

* In areport of a retrospective study in 30 patients with
(CESARY)” is the criteria for indication.

trauma undergoing ECMO, bleeding complications were
observed in 58.6% of them (wichaeis as et al. in 1999).

s As trauma is fully reversible (treatable) as ‘l'o'nrg' :
as bleeding can be stopped, it is indication of
ECMO.

« In general, “risk of systemic bleeding with anticoagulation
(ELso Guidelines vi1.3)” IS relatively contraindicated.

* Risk of bleeding complication is high in trauma.
->Management without heparin will be required.

As complications resulting from ECMO
without heparin have not been fully
elucidated, it is ideal that ECMO for trauma is
performed for a short period in principle.
While ECMO was scheduled to be withdrawn
within 3 days in this patient, ‘the period of
ECMO extended to about 10 days due to
concurrent VAP and ARDS.

However, no significant complications such as
ECMO-induced bleeding or thrombus
occurred.

* (In case of a coating circuit) we believe that
ECMO can be performed relatively safely
without heparin if the period is short {e.g., 1
week).

In 1994, Anderson and Bartlett et al. reported
“Despite risks of anticoagulation in patients
with multiple injuries, ECLS can be lifesaving in
cases of respiratory failure refractory to
conventional mechanical ventilation”
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