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Risk Factor, Mortality and Infection Rate of Mediastinum
After Delayed Sternal Closure in Congenital Heart Surgery Patients

Jin Gu Lee, MD*, Han Ki Park, M.D.*, You Sun Hong, M.D.*,
Young Hwan Park, M.D.*, Bum Koo Cho, MD.*

Background: Congenital heart surgery may lead to myocardial swelling and hemodynamic
instability. Delayed sternal closure may be beneficial in this setting. The purpose of this
study was to assess mortality and mediastinal infection rate associated with delayed sternal
closure after congenital heart surgery and to evaluate the risk factors which affect mortality
and mediastinal infection rate. Material and Method: We retrospectively reviewed 40 patients
who underwent delayed sternal closure after repair of congenital heart disease at Yonsei
Cardiovascular Hospital, from January 1994 to May 2001. In these patients, we assessed the
mortality and mediastinal infection rate, and evaluated their risk factors including operation
time, bypass time, aortic cross clamp time, duration to sternal closure and postoperative
artificial ventilation time. Mediastinal infection was defined to have positive culture in
mediastinum. Result: Hemodynamic instability was the most common indication for delayed
sternal closure(n=36) and other indications included postoperative bleeding(n=2) and conduit
compression(n=2). The median age at operation was 14.4+33.4months old(range, 2days-
12years). The patients with postoperative bleeding and conduit compression were much older
than the others. The sternum was left open for 4.5+£3.4 days(range, 1-20days). Overall
mortality was 25%(10/40) and mediastinal infection occured in 24.3%(9/37) (3 patients were
excluded in mediastinal infection for early death). In risk factor analyses, only aortic cross
clamp time had statistical significance for mortality in univariate analyses. However,
multivariate analyses revealed that there were no significant predictors for risk of mortality
and mediastinal infection. Conclusion: Delayed sternal closure after repair of congenital
cardiac disease had relatively high mortality and mediastinal infection rate. But, in patients
with hemodynamic instability, postoperative bleeding and conduit compression after repair of
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congenital cardiac disease, delayed sternal closure may be an effective life saving method.

(Korean J Thorac Cardiovasc Surg 2002;35:517-22)
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Table 1. Patients

Age(month) 14.4+ 33.44(2day-12yr)
Male: Female 20:20
Weight(kg) 6.5+ 6.8(2.7-34)
No. of operation Ist 34
2nd
3d

Table 2. Diagnosis of Patients

Diagnosis No(% of 40) Death(% of 10) Infection(% of 9)
TGA 9(22.5) 2020) 3(33.3)
DORV 9(22.5) 4(40) 1(1L.1)
TAPVR 4(10) 1(10) 0(0)

ECD 410) 0(0) 1(1L.1)

TOF 3(7.5) 110y 00)

1AA 3(7.5) 0(0) 2(22.2)

PA [c IVS 3(7.5) 0(0) 00

CoA 2(5) 0(0) 1(11.1)

Others 3(7.5) 2020) 1LY

TGA, transposition of great artery; DORV, double outlet of right
ventricle; TAPVR, total anomalous pulmonary venous return; ECD,
endocardial cushion defect; TOF, tetralogy of Fallot; IAA, interrupted
aortic arch; PA /c IVS, pulmonary atresia with intact ventricular septum;
CoA, coarctation of aorta
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Fig. 1. Opened sternum was covered by silastic sheet 0.5mm
thick with the bridge made by thoracic tube. The sheet was
directly sutured to the skin with Nylon 4-0 continuously
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Fig. 2. Age distribution for indication
Tabel 3. Indication for DSC
Indication No(% of 40) Deaths(%) Infection(%)
Hemodynamic instability  36(90) 9/36(25) 9/33(27)
Conduit compression 2(5) 0/2(0) 0/2(0)
Bleeding 2(5) 1/2(50) 0/2(0)

DSC, delayed sternal closure
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Fig. 3. Age distribution for death and survival group.
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Fig. 4. Course of mediastinal infection.

Table 4. Risk factors for Mortality and

N

Irrigation and

debridement(n=4)

Pectoralis muscle
flap(n=1)

(n=1)

Cure(n=7)

Mediastinal infection

Variable Death Survival Infection No growth
OP time(min) 4304214 294+119 287+97 340170
CPB time(min) 196483  164+67 168+61 17476
ACC time(min) 14552 99+39* 114£46 11047
open time(day) 616 4+1 715 412

vent time(day) 27+22 1349 18+13  16#15

OP, operation, CPB, cardiopulmonary bypass; ACC, aortic cross clamp
time; open, sternum open day; vent, ventilator application day

*p-value for two sample t test(uni-variated analysis)=0.02

p-value for logistic regression(multi-variated analysis)=0.12
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