ALIRE SRS 76 1 —3) 1~6 (2007)
e (EINEZERIAT)

O A L & U C OREBZ I L Bl

mEROH, RO OMA, B O, BARE, RIFHEX

ALBREERI R AR AR B R R il (AL SIS BdR)

Percutaneous Cardiopulmonary Support System (PCPS) for the Resuscitation of Out-of-Hospital

Cardiopulmonary Arrest Patients

Satoshi NARA, Kazuhisa MoORI, Mamoru HASE, Yoshihiko KURIMOTO, Yasufumi ASAI
Department of Traumatology and Critical Care Medicine, Sapporo Medical University School of Medicine
(Chief. Prof. Yasufumi Asai)

ABSTRACT

Limits regarding the effectiveness of closed-chest compression as a cardiopulmonary cerebral resuscitation tech-
nique have been pointed out, and the use of cardiopulmonary bypass appar atus has been gaining attention as an alter-
native to this technique. However, the clinical application of these machines in first-aid was not realized until the
advancement of certain medical technologies, such as extracor poreal membrane oxygenator, centrifugal pumps, and
per cutaneous-insertion-enabled cannula of the current percutaneous cardiopulmonary support system. There have
been many recent reports of the clinical application of PCPSin cardiac arrest patients. The reports showed very good
results. For example, in 1983, Phillips and joint researchersreported that from among five cardiac arrest patientsthey
had saved the lives of three using PCPS. From 1989, Safer and joint researchers began clinical studies of PCPS. In
1992, they reported that, from among 187 cardiac arrest patients they had saved the lives of 40 (21%).

In our hospital, PCPS as a resuscitation technique has been applied in out-of-hospital cardiac arrest patients since
1988. We applied PCPSin 156 cases up to March 2005 and, as a result, saved 34 lives (21.2%) and acquired 16 intact
survival cases (10.2%). In 1999, we began to attach importance to the idea of comprehensive lifesaving medical servic-
es, including PCPS for out-of-hospital cardiac arrest patients. That is, we tried to improve pre-hospital medical proce-
dures, established a radical treatment system for cardiogenic diseases, and introduced post-resuscitation brain
hypothermia therapy. As aresult, the PCPS introduction time was remarkably shortened and the lifesaving rate was
increased.

PCPS as a cardiopulmonary cerebral resuscitation technique has several problems: thereis no established stan-
dard for PCPS and no definitive evaluation of the technique. However, it cannot be negligible that, since 1999, among
the cardiac arrest cases in which ordinary advanced life support was not available, at least 10% were acquired as
intact survival cases. Asa crucial next step, we will establish a standard for PCPS and examine its prospective usage
by examining past cases. It issaid that PCPSis a high-cost treatment; however, as a counterbalance, we should consid-
er that other lifesaving costs areincluded in the cost of out-of-hospital cardiac arrest treatment.
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Tablel Clinical characteristic and outcome of patients with
introducing PCPS. (156 cases, 1988-2005.3)

(Age/Sex)
Age: 5-78y (50.0% 16.3)
Sex: male/female:125/31

(Diagnosis)
AMI (including suspected cases) 70 (44.9%)
Arrhythmia * cardiomyopathy 19 (12.2%)
Acute Myaocrditis 7 (4.5%)
Pulmonary embolisim 4 (3.0%)
Hyperkalemia 1(0.6%)
Acute aortic dissection 17 (10.1%)
Malignant tumor 2 (1.3%)
Asthma 2 (1.3%)
Accidental hypothermia 20 (12.8%)
Near drowning 1 (0.6%)
Electrical injury 2 (1.3%)
SAH 7 (4.5%)
Digestive tract hemorrhage 3(1.9%)
Valsalva aneurysm rupture 1 (0.6%)

(Outcome)
ROSC 101 (64.7%)
Survive 34 (21.2%)
SD, VS 15
MD 3
GR 16 (10.2%)

ROSC: return of spontaneous circulation
GR: good recovery, MD: moderate disability, SD: severe disabili
VS: vesitative state
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Table2 Clinical characteristic and outcome of patients with introducing PCPS.: The comparison of three periods.

1988-1999.3 1999.4-2003.3 2003.4-2005.3
N=50 n=47 N=59
Age (yr) 16-78 (46.7+15.4) 5-77 (53.8+ 15.0) 7-85 (53.8+ 15.0)
Sex (M/F) 4218 36/11 46/13
arrest-ADM. (min.) 28.1+14.6 (n=43) 30.9+17.4 (n=40) 37.7+14.7 (n=56)
ADM-PCPS (min.) 50.6+21.9 27.8+14.1 21.8+114
ECG
Asystole 22 (44%) 13 (27.6%) 22 (37.3%)
VF/PulselessVT 27 (54%) 24 (51.1%) 24 (25.4%)
PEA 1 (2%) 10 (21.3%) 22 (37.3%)
ROSC 34 (68%) 33 (70.2%) 36 (61.0%)
Survive 6 (129) 12 (25.6%) 16 (27.1%)
GR 2 (4%) 7 (14.5%) 7 (11.9%)

Datais expressed as mean + SD.
ADM: admission, ROSC: return of spontaneous circulation
GR: good recovery
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Table3 Clinical characteristic and outcome of 28 survival cases
(1999.4-2005.3)

Age: 26-69yr (52.4+12.7)

Heart desease: 22/28 (78.6%)
AMI: 15
Cardiomyopathy: 3
Arrhythmia: 3
Valsalva aneurysm ruputure: 1

Arrest-PCPS (min.): 51.4+13.7
ADM.-PCPS (min.): 22.0+13.1

ECG and Outcome
Asystole: 4 (GR: 0, MD: 1, SD: 1,VS: 4)
VF/PulselessVT: 13 (GR: 8, MD: 1, SD: 1, VS: 3)
PEA:5(GR: 1, MD: 0, SD: 1,VS: 3)
Datais expressed as mean = SD.

ADM: admission, GR: good recovery, MD: moderate disability,
SD: severe disability,VS: vegetative state
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