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—Abstract—

A Clinical Study of Acute Respiratory Failure Following
Open Heart Surgery

Jae Sung Lee and Kyu Tae Kim*

In the early days of open heart surgery, acute respiratory failure following extracorporeal circulation
was a significant deterrent to an uncomplicated recovery. Although a marked improvement in prevention
and treatment of postoperative respiratory failure has been achieved, the problem has not been com-
pletely eliminated and continues to be a causative factor in morbidity and mortality rates following open
heart surgery. We have attempted to evaluate postoperative respiratory failure in patients undergoing
cardiac operation with the aid of extracorporeal circulation. Our series comprised 92 patients who
underwent elective open heart surgery at the Department of Thoracic and Cariodvasculars urgery, School
of Medicine, Kyungpook National University, from January, 1980 to December, 1982, In our study,
the overall incidence of acute respiratory failure following open heart surgery was 18.8 percent. The
duration of extracorporeal circulation in a series of 18 patients who developed postooperative respiratory
failure {Group B) was longer in the mean value (120.3 minutes) than the uncomplicated 74 patients
(Group A) (85.8 minutes). The duration of artificial ventilation after open heart surgery in Group A
averaged 13.4 hours as contrasted with 76.5 hours in Group B. In Group B, the inspired oxygen concen-
tration (FiO,) in artificial ventilation was continued in the higher level than Group A until 18 hours
after operation. Upon pulmonary function test performed pre-and postoperatively, residual volum{RV),
RV/TLC and FEV 1.0/FVC were remained essentially unchanged following extracorporeal circulation,
whereas forced vital capacity (FVC), FEV 1.0 and FEF 25-75% were significantly decreased in the early
postoperative days. The incidence of acute respiratory failure was significantly higher in a series of
patientw who developed postoperative complications, such as re-exploration due to massive bleeding,
low cardiac output, acute renal failure and arrythmias. A total of 9 patients died, giving an overali mor-
tality was 33.3 percent whereas the mortality was only 1.1 percent for patients without respiratory

failure.
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Table 1. Criteria for diagnosis of acute respiratory
failure

Clinical criteria

Apneic episode

Tachypnea>35/min.

Retractions, Nasal flaring

Use of accessory muscles

Decreased inspiratory breath sounds
Radiologic criteria

Diffuse infiltrates

Atelectasis

Diffuse haziness with air bronchogram
Physiologic criteria

Pa0, <60 torr. (air),

<100 torr. at Fi0, <0.50

PaCO, 250 torr.

pH<7.30

P(A-2)0,>350 torr. at Fi0, =1.0
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Table 2. Clinical materials (I)

Group A Group B, Total

No. of patients 74 18 92
Sex

Male 43 10 53

Female 31 8 39
Age (y1)

Youngest 3 2 2

Oldest 59 35 59

Mean 16.8 17.1 16.9

Group A: Without postoperative acute respiratory

failure,
Group B: With postoperative acute respiratory failure.

Table 3. Clinical materials (II)

1<), Fallot® 4Z37 109, &
Qe (Al 3R,

Diagnosis No. of cases Total
Group A Group B

ASD 14 2 16

ASD+PS 6 - 6

VSD 25 1 26

TOF 11 10 21

MS 13 5 18

Al 2 - 2

Aneurysm of 1 - 1

sinus Valsalva

Myxoma 2 - 2

74 18 92

Group A: Without postoperative acute respiratory

failure.
Group B: With postoperative acute respiratory failure.
ASD : Atrial septal defect.
VSD : Ventricular septal defect.

PS : Pulmonary stenosis.
TOF : Tetralogy of Fallot.
MS Mitral stenosis.
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Table 4. Composition of cardioplegic solution

1. Young solution

0.8% K-citrate

2.46% MgSO,. TH, O

Normal Saline Solution 1,000 ml
2. GIK solution

Glucose (5%) 50ml
Insulin 10 units
KCI (1 mo}) 10ml (40 Eq/L)
NaHCO, 5ml
Osm 343 mOsm
pH 7.8

3. Bretschneider solution
NaCl 0.70gm/L 12.0mM/L
KC1 0.75gm/L 10.0mM/L
MgCl,. 6H,0 0.41gm/L 2.0mM/L
Procaine. HCL 2.00gm/L 7.4mM/L
Mannitol 43.50gm/L 239.0mM/L
Osm 320mOsm
rH 5.5-7.0
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Table 5. Bypass time and postoperative extubation
time in Group A and Group B (mean+SD)

Group A Group B p Value
(n=74) (n=180
Bypass time, 85.8+32.5 120.3+36.5 ¢<0.001
min
Post-Op
extubation 13.4:5.7 76.5141.2 r<0.001
time, hour

Group A: Without postoperative acute respiratory failure,
Group B: With postoperative acute respiratory failure,

BYPASS
TIME (mm)

RATE OF ARF (%)

Relationship between bypass time and incidence
of acute respratory failure (ARF).

Fig. 1.
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Fig. 2. Postoperative changes of FiO, and PaO, during
assisted ventilation.
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Table 6. Postoperative changes of FVC, FEV1.0, FEV1.0/FVC, RV, TLC, RV/TLC,
FEF200-1200ml, FEF25-75%, MVV in Group A. (n=24)
Post-Op. day
Pre-Op.
24 7-9 12-14 30-50
FVC, %pred. 52.0 16.4 334 28.9 36.9 48.1
FEV1.0, %pred. 51.5 16.6 28.7 35.3 38.5 524
FEV1.0/FVC, % 89.7 92.8 86.7 96.9 95.9 95.3
RV, %pred. 103.5 95.3 114.5 110.9 121.8
TLC, %pred. 69.9 440 514 59.4 64.9
RV/TLC % 30.9 437 46.8 41.3 32.8
FEF200-1200ml, %pred. 40.7 29.5 324 404 45.7
FEF25-75%, %pred. 54.5 18.8 30.8 40.9 49.8 58.4
MVV,%pred. 56.3 43.0 41.7 59.1
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Table 7.

Postoperative changes of FVC, FEV1.0, FEV1.0/FVC, RV, TLC, RV/TLC,
FEF200-1200m}, FEF25-75%, MVV in Group B. (n=8)

Post-Op., day
Pre-Op.
24 7912-14 12-14 30-50
FVC, %pred. 47.8 16.0 21.7 32.7 40.5
FEV1.0, %prepd. 47.9 18.0 25.7 39.0 41.8
FEV1.0/FVC, % 90.6 100.0 99.7 100.0 90.3
RV, %pred. 109.9 86.0 111.3 1132
TLC, %pred. 61.6 34.0 51.3 58.0
RV/TLC, % 37.9 41.0 46.0 40.3
FEF 200-1200ml, %pred. 38.0 43.0 35.7
FEF25-75%, %pred. 48.1 25.5 31.0 50.0 47.0
MVYV, %pred. 45.5 31.0 43.0 46.5
Table 8. Clinical assessment of patient status 45
5-7 hours after operation.
[ ¢ Group A
Group A Group B 0 L’V_ ¢ Group B
(n=74) (n=18)
4
Level of consciousness 42 7 r
Restless 2 6 o
Lethargic 10 5 2
Self respiration effort _ﬁ_ -
Good 12 1 g br
Fair 47 4 =t
Poor 15 13 ° ok
S 10
Cough effort “ L
Good 10 2 i
Fair 44 5 5 [ 5/5A%
Poor 20 11 -
Sputum production [ 9{ 7 % /
Small 47 13 ol A |
Medium 27 s NO MASSIVE LOW ACUTE ARRITY-
COMPL- BLEED-OUTPUTRENAL THMIA
ICATI- ING SYNDR- FAIL
ON OME URE
AAEZ FHITEFEA HFo] whiE A=bg-2 4] Fig. 4. Incidence of acute respiratory failure (ARF)
5o, 33870 AW AToAL T4e] Z 37} in the patients with or without complications.
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