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Percutaneous Cardiopulmonary Support (PCPS) for Patients with Cardiopulmonary
Bypass Weaning Failure during Open Heart Surgery

Kyoung- Min Ryu, M.D.*,-Seongsik Park, M.D.*, Pil Won Seo, M.D.*, Jae-Wook Ryu, M.D.*; Seok-Kon: Kimi, M.D.**

Background: Recently, percutaneous cardiopulmonary support (PCPS) has been widely used to rescue patients in
ardiogenic shock or cardiac arrest. However, patients with cardiopulmonary bypass (CPB) weaning failure during
pen heart surgery still have very poor outcomes after PCPS. We investigated clinical results and prognostic fac-
ors for patients who underwent PCPS during open heart surgery. Material and Method: From January 2005 to
December 2008, 10 patients with CPB weaning failure during open heart surgery underwent PCPS using thef
CAPIOX emergency bypass system (EBS®, Terumo Inc, Tokyo, Japan). We retrospectively iy’revyiewed the 'rhedicat
ecords of those 10 patients. Result: The average age of the patients was 60.2+£16.5 years (range, 19~77 years).
The mean supporting time was 48.7+64.7 hours (range, 4~210 hours). Of the 10 patients, 6 (60%) were suc-
cessfully weaned from the PCPS While 5 (50%) were able to be discharged from the hospital. Complications were
noted in 5 patients (50%). In univariate analysis, long aortic cross clamp time during surgery, mediastinal bleeding
during PCPS and high level of Troponin-l before PCPS were significant risk factors. All of the discharged patients
are still surviving 34+8.6 months (range, 23~48 months) post-operatively. Conclusion: The use of PCPS for CPB
weaning failure during open heart surgery can improve the prognosis. More experience. and additional clinical stud-
es are necessary {o improve survival and decrease complications.

(Korean J Thorac Cardiovasc Surg 2009;42:604-609)
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Table 1. Surgical procedure of PCPS applied patients

Surgery No. of patients (N=10)
CABG 4 (Group A: 3, Group B: 1)
CABG+ AVR +Maze 1 (Group B: 1)
Patch closure of ASD 1 (Group A: 1)

MVR 1 (Group B: 1)
AVR 1 (Group B: 1)
MVR+AVR 1 (Group A: 1)

Arch replacement of aorta 1 (Group A: 1)

PCPS=Percutaneous cardiopulmonary support; CABG=Coronary
artery bypass surgery; AVR=Aortic valve replacement; ASD=
Atrial septal defect; MVR=Mitral valve replacement.

Table 2. Cause of CPB weaning failure

Cause No. of patient (N=10)
Low cardiac output 4 (Group A: 3, Group B: 1)
syndrome
Intractable ventricular 1 (Group A: 1)
arrythmia
Uncontrollable diffuse 3 (Group A: 1, Group B: 2)
bleeding

Suddern cardiac arrest 2 (Group A: 1, Group B: 1)
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Table 3. Comparisons between the two groups

Group A (n=6) Group B (n=4) p-value
Age (mean, year) 54.7£19.0 68.5t7.4 0.32
Emergent/urgent operation (person, %) 1 (16.7%) 2 (50%) 0.33
Mean CPB time (minutes) 154+64.9 240£66.5 0.06
Mean ACC time (minutes) 88+37.6 144+25.9 0.04
Mean duration of PCPS support (hours) 40+37.8 61.8£98.9 0.75
Use of IABP (person, %) 2 (33.3%) 2 (50%) 0.55
Use of CRRT (person, %) 1 (16.7%) 2 (50%) 0.33
Mediastinal bleeding during support (person, %) 1 (16.7%) 4 (100%) 0.04
Administration dose of epinephrine ( « g/kg/min) 2.08x0.74 2.75+1.32 0.59

Group A=Patients who could be weaned from PCPS; Group B=Patients who could not be weaned from PCPS. CPB=Cardiopulmo-
nary bypass; ACC=Aortic cross clamp; IABP=Intra-aortic balloon pump, PCPS=Percutaneous cardiopulmonary support; CRRT=
Continuous renal replacement therapy.
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FEAdA ] FHA Fe AEZE wis £FG HSE o Laborat - Group A Group B e
gApol] A E S-S iﬁ}ml AWRF Aees 3 OO VS ne) =gy P
A Ardskaid CK-MB (U/L) 1544737 1603649  0.89
AA) 3A1e] EBS® FFEAFE HF 48746474 THa~ LDH (U/L) 408+58.7 376+442  0.38
210/)7H 2.8 o|go] ATl F& HF 4043784 76| Troponin-I (ng/mL) 27.6%15.3 60.2126.1 0.04
o A3l Lo Creatinine (mg/dL) 1.58+0.75 1.98+0.44 0.37
T, ool AHF = AT 618:089A 02 olFo]  poioerit (%) 27.844.2 23462 0.17

AT FollA 28 A7 7bEsr)e st et BAH Urine volume (mijhour) 98.3%97.5  38.6+437  0.32
Aol HATHp=0.63). EBS@Q]' 2 diEd FAE = Group A=Patients who could be weaned from PCPS; Group
£ 44, A&H AA|LH-S 3904 A APt B=Patients who could not be weaned from PCPS.
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Table 5. Various results of mechanical circulatory support after
cardiac surgery (Review of literature)

Author N Weaning rate Survival rate
Ko (2002) 76 48% 26%
Chatzis (2004) 10 40% 20%
Zhang (2006) 32 43% 7.5%
Rastan (2006) 202 43% 24%
Oshima (2007) 13 30% 30%
Bakhtiary (2008) 45 55% 29%
Our series 10 60% 50%
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