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=Abstract=
Risk Factors of Neurologic Complications After Coronary
Artery Bypass Grafting

Kay-Hyun Park, M.D.*, Hurn Chae, M.D.*, Choong Kyu Park, M.D. *,
Tae Gook Jun, M.D. *, Pyo Won Park, M.D. *

Background: As the early outcome after coronary artery bypass grafting(CABG) has been
stabilized, neurologic complication has now become one of the most important morbidity.
The aim of this study was to find out the risk factors associated with the neurologic
complications after CABG. Material and Method: Tn 351 patients who underwent CABG, the
incidence and features of neurologic complications, with associated perioperative risk factors,
were retrospectively reviewed. Neurologic complication was defined as a new cerebral infarc-
tion confirmed by postoperative neurologic examination and radiologic studies, or delayed
recovery of consciousness and orientation for more than 24 hours after the operation. Result:
Neurologic complications occurred in 18 patients(5.1%), of these nine(2.6%) were diagnosed
as having new cerebral infarctions(stroke). Stroke was manifested as motor paralysis in four
patients, mental retardation or orientation abnormality in four, and brain death in one.
Statistical analysis revealed the following variables as significant risk factors for neurologic
complications by both univariate and multivariate analyses: cardiopulmonary bypass longer
than 180 minutes, atheroma of the ascending aorta, carotid artery stenosis detected by Duplex
sonography, and past history of cerebrovascular accident or transient ischemic attack. Age
over 65 years, aortic calcification detected by simple X-ray, and intraoperative myocardial
infarction were significant risk factors by univariate analysis only. Neither the severity of
carotid artery stenosis nor technical modifications such as cannulation of the aortic arch or
single clamp technique, which were expected to affect the incidence of neurologic com-
plications, had significant relationship with the incidence. Conclusion: This study confirmed
the strong association between neurologic complications after CABG and atherosclerosis of
the arterial system. Therefore, to minimize the incidence of neurologic complications, system-
atic evaluation focused on atherosclerotic lesions of the arterial system followed by adequate
alteration of operative strategy is needed.

(Korean J Thorac Cardiovasc Surg 1999;32:790-8)
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Table 1. Factors analyzed for association with neurologic
complications

Age

Sex

Diabetes (use of insulin or oral hypoglycemic agent)
Hypertension
Past history of CVA or TIA
Calcified or dilated aorta on chest X-ray
Carotid bruit
Carotid stenosis (=50% area) on Duplex sonography
Higgins’ clinical severity score*
Emergency operation
Palpable atheroma or calcification on the ascending aorta
Associated procedures other than CABG
Perioperative use of aprotinin
Duration of cardiopulmonary bypass
Arterial cannulation site (ascending aorta vs. arch)
Technique of proximal anastomosis

(aortic cross clamp vs. partial clamp)
Use of intraaortic balloon pump
Perioperative myocardial infarction

CVA; cerebrovascular accident, TIA; transient ischemic attack,
*; Higgins, JAMA 1992;267:2344-8.

1 test E-2 Fisher's exact test S& A&} 3 thsek B4
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Table 2. Risk factors for neurologic complications after CABG
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Incidence of neurologic complications

Factors Univariate analysis  Multivariate analysis
Factor (+) Factor (-)
Age = 65 years 11/ 114 9.6% 7 | 237 3.0% P<0.05 NS
Sex (male) 11 / 249 4.4% 7/ 102 6.9% NS NS
Diabetes 5/ 114 4.4% 13 [ 237 5.5% NS NS
Hypertension 9/ 181 5.0% 9/ 170 53% NS NS
Past history of CVA or TIA 7/ 41 17.1% 11 / 310 3.5% P<0.01 P<0.05
Aortic calcification on CXR 4/ 28 14.3% 14 / 323 4.3% P<0.05 NS
Carotid bruit 2/ 22 9.1% 16 / 329 4.9% NS NS
Carotid stenosis > 50% 10/ 94 10.6% 8 [ 257 3.1% P<0.05 P<0.05
Emergency operation i/ 19 5.3% 17 [ 332 5.1% NS NS
Palpable aortic atheroma 5/ 23 21.7% 13 / 328 4.0% P<0.05 P<0.05
Procedures + CABG 4/ 35 11.4% 14 / 316 4.4% NS NS
Use of aprotinin ) 17 | 269 6.3% 1/ 82 1.2% . NS NS
CPB = 180 min 12 / 126 9.5% 6/ 225 2.7% P<0.05 P<0.05
Aortic arch cannulation 6/ 162 3.7% 12 / 189 6.3% NS NS
Single clamp technique 8 / 159 5.0% 10 / 192 52% NS NS
Use of IABP 3/ 38 7.9% 15 / 313 4.8% NS NS
Perioperative MI 4/ 29 13.8% 14 / 322 4.3% NS NS

CXR; chest X-ray, CPB; cardiopulmonary bypass, IABP; lintraaortic balloon pump, MI; myocardial infarction, NS; not significant.
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Fig. 1. Age vs. incidence of neurologic complications after
CABG
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Fig. 2. Duration of CPB vs. incidence of neurologic compli-
cations after CABG
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Fig. 3. Higgins’ clinical severity score vs. mortality rate and
incidence of neurologic compiications after CABG
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Fig. 4. Age vs. prevalence of carotid disease
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Table 3. Causes of prolonged hospital stay (=21days)| after CABG

Causes

Number (%)

Management of combined illness unrelated to CABG
Sternal wound problem; dehiscence, infection, discharge
Neurologic complications |
Cardiac problem; arrhythmia, heart failure \
Leg wound problem

Other complications; UGI bleeding, ARF, jaundice, etc
Total

17 patients (25.4%)
14 patients (20.9%)
13 patients (19.4%)
11 patients (16.4%)
6 patients ( 9.0%)
6 patients ( 9.0%)
67 patients (100%)

UGI; upper gastrointestinal, ARF; acute renal failure.

Incidence (%) |
—‘ no study ‘
] no stenosis 12.5% |
— Bl area stenosis >50%

Il orea stenosis >75% 10.6%
- area stenosis >90%

> 265% TSk

Fig. 5. Severity of carotid. stenosis vs. incidence of neuro-
logic complications after CABG
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