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— Abstract —

Clinical Study on Closed Thoracotomy

Jong Su Lee, M.D.*, Myung Gyu Park, M.D.*, Byeng Ryul Park, M.D.*, Hyung Ryul Lee, M.D.”,
Jeong Rae Lee, M.D.*, Si Chan Sung, M.D.*, Jong Won Kim, M.D.”, Hwang Kiw Chung, M.D.*

Reexpansion of the lung is the most desirable method of filling the pleural space whether it's contents
may be, and closed thoracotomy connected to a waterseal drainage remains the basic therapeutic modality
in the treatment of the problems of the pleural space. We usually used rubber mushroom tubes, size No.
from 16 to 34 fr., and performed closed thoracotomy after preliminary thoracentesis to determine the exact
depending position.

Author reviewed 576 cases of closed thoracotomy which were performed in the Department of Thoracic
and Cardiovascular Surgery, Pusan National University Hospital, since Jan., 1980 to june, 1984.

The results were as follows:

1. The age distribution was 10 days to 76 years old and mean age of the patients was 36.6 year, and the
most prevalent age group was twenties, and sex predisposition was male dominant, 86.9%.

2. The most common etiologic disease group was prieumothorax and the most common etiologic disease
was traumatic hemothorax.

3. Sites of tubing were predominantly at posterior axillary line, 7th intercostal space and midclavicular fine,
2nd intercostal space even though frequent presence of free pleural space. The two sides, right and left
difference of occurrence rate was more frequent at right side, 51.2%.

4, Usually the durations of tubing was less than 10 days, 52.6%, and the number of tubes used to the same
patient concomittantly was one, 73.9%, and the time of tubing to the same patient was Tst, 83.6%.

5. The common symptom and sign were dyspnea, 50.0%, chest pain, 30.7%, cough, 10.7%, fever, 6.5%. Especially,
fever and cough was the most common symptom and sign in pyogenic empyema, 59.3%.

6. The common etiologic lesions of pneumothorax were bleb and bulla, 73.3%, and of pyogenic empyema
was pneumonia, 69.0%.

7. The complication rate of ciosed thoracotomy was 26.0%. Among these complications, infection was 44.7%,
and intercostal neuralgia was 25.3%.

8. 70.9% of all patients recovered with only closed thoracotomy and the rest of patient needed additional
some necessary managements such as open thoracotomy (Blebectomy, Resection, Pleurodesis, Decortica-

tion, Bleeding control), open drainage, thoracoplasty and so on to have successful results.
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* Department of Thoracic and Cardiovascular Surgery, College of Medicine, Busan University
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Table 1. Age and sex distribution of closed thoracotomy
Age Below 9 . ) _ . - Above
Sex 10 Yrs 11-20 21-30 31-40 41-50 51-60 61-70 71 Yrs Total %
Male 22 39 80 55 64 59 26 6 351 86.9
Female 12 3 12 6 8 9 1 2 53 13.1
Total 34 42 92 61 72 68 27 8 404 100
% 8.4 10.4 22.8 15.1 17.8 16.8 6.7 2.0 100

Mean age: 36.6 year
Male: Female = 6.6:1
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Table 2. The etiology, age and sex distribution
Age & Sex Below 10 11-20 21-30 31-40 41-50 51-60 61-70 Above 71 Total 33.3
Etiologies M FMTFMTFMTFMTFMT FMT FMTF ’
Pneumothorax
Primary spont. 15 2 20 2 11 4 1 55 13.0
Tuberculosis 1 2 1 6 3 9 3 18 1 8 8 3 64 152
Emphysema & COPD 1 3 4 2 13 3.1
Traumatic 6 4 13 4 13 1 7 1 6 1 62 14.7
194  46.0
Pleural effusion
Tuberculosis 1 2 1 7 3 2 20 4.7
Cancer 2 1 1 1 8 1.9
Others* 1 1 1 1 1 1 5 1.2
33 7.8
Empyema
Pyogenic 15 9 3 4 1 5 11 10 3 1 62 14.7
Tuberculosis 1 4 8 17 4.0
Cancer 1 2 0.5
81 19.2
Hemothorax
Traumatic 3 2 10 27 3 13 3 17 5 12 4 5 2 106 25.1
Cancer 1 1 1 3 0.7
Adhesiolysis 1 1 1 0.2
Idiopathic 1 3 4 1.0
114 270
Total 422 100

* Include a patient with typhoid fever, with postcraniectomy state, with measles, 2 patients with mitral valvular disease
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Table 3-1. Distribution of tubing levels in relation to the etiologicdiseases

Levels 1-2  ICS* 34 ICS 56 ICS 78 ICS 910 ICS Total %
Etiologies Re* Lt R Lt R Lt Rt Lt R Lt o °
Pneumothorax
Primary spont. 30 27 6 5 2 2 9 12 93 16.2
Tuberculosis 3 18 12 10 15 7 23 16 2 106 18.4
Emphysema & COPD 6 4 2 1 2 1 4 24 4.2
Traumatic 23 41 2 1 70 12.2
Pleural effusion
Tuberculosis 1 3 1 2 1 8 9 25 4.3
Cancer 1 6 3 10 1.7
Others 1 1 1 6 1.0
Empyema
Pvogenic 7 4 6 1 10 10 30 21 89 154
Tuberculosis 2 3 1 3 7 6 22 3.8
Cancer 2 2 4 0.7
Hemothorax
Traumatic 2 1 8 11 48 47 2 119 20.7
Cancer 1 2 3 0.5
Adhesiolysis 1 1 0.2
Idiopathic 1 3 4 0.7
Total 74 100 29 19 45 35 142 127 5 0 576 100
% 12.8 17
4 50 3.3 7.8 6.1 247 220 09 0 100
*]CS: Intercostal space, RT: Right, Lt: Left
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Table 3-2. Distribution of tubing sites on the conventional thoracic longitudinal lines in relation to the etiologic diseases

Positions MCL* ALL® MAL* PAL"

Etiologies Rt Lt R L Rt Lt Rt g ol %
Pneumothorax
Primary spont. 28 25 9 5 7 8 3 8 93 16.2
Tuberculosis 5 15 11 14 14 12 25 10 106 18.4
Emphysema & COPD 8 4 3 1 2 1 2 3 24 4.2
Traumatic 23 40 1 1 2 1 2 70 12.2
Pleural effusion
Tuberculosis 2 3 2 2 1 7 8 25 4.3
Cancer 2 5 3 10 1.7
Others 1 1 1 3 6 1.0
Empyema.
Pyogenic 8 3 9 6 13 10 23 17 89 15.4
Tuberculosis 2 2 1 3 1 7 6 22 3.8
Cancer 1 1 2 4 0.7
Hemothorax
Traumatic 2 3 2 11 10 45 46 119 20.7
Cancer 1 1 1 3 0.5
Adhesiolysis 1 1 0.2
Idiopathic 1 1 2 4 0.7
Total 79 92 36 32 57 48 123 109 576 100
% 13.7 16.0 6.3 5.5 9.9 8.3 21.4 18.9 100
*MCL: Mid-clavicular line, MAL: Mid-axillary line,
AAL: Anterior axillary line, PAL: Posterior axillary line
Table 4. Durations of tubing
‘ ‘ Durations Less than 47 810 1114 1521 2228 More than Total %
Etiologies 3 days 4 weeks
Pneumothorax
Primary spont. 3 32 27 14 15 2 93 16.2
Tuberculosis 2 11 8 32 20 12 21 106 18.4
Emphysema & COPD 8 2 6 1 5 24 4.2
Traumatic 16 40 9 2 2 1 70 12.2
Pleural effusion
Tuberculosis 1 2 3 3 5 25 4.3
Cancer 1 2 3 2 1 10 1.7
Others 3 2 7 9 1.0
Empyema .
Pyogenic 1 11 10 9 26 7 25 89 154
Tuberculosis 1 6 3 12 22 3.8
Cancer 1 3 4 0.7
Hemothorax
Traumatic 15 60 25 12 3 2 2 119 20.7
Cancer 1 1 8 3 0.5
Adhesiolysis 1 1 0.2
Idiopathic 3 1 4 0.7
Total 38 177 88 82 80 37 74 576 100
%o 6.6 30,7 153 142 139 6.4 12.9 100
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Table 5. Numbers of tubing

Tube No.

3 ) 1 tube 2 tubes 3 tubes 4 tubes More than 5
Etiologies
Pneumothorax
Primary spont. 28 21 2 3 1
Tuberculosis 42 12 4 3
Emphysema & COPD 5 5 3
Traumatic 54 8
Pleural effusion
Tuberculosis 16 3 1
Cancer 6
Others 4 1
Empyema
Pyogenic 43 11 8
Tuberculosis 12
Cancer 1 1
Hemothorax
Traumatic ' 93 13
Cancer 3
Adhesiolysis 1
Idiopathic 4
Total 312 81 19 6 4
% 73.9 19.2 4.5 1.4 1.0

Table 6. Times of tubing in various etiologic diseases

F, 571% 2 4 A4 AR Y £elded,
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Times ¥ 2F FUEE TolR (X6 ).
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Table 7. Symptoms and signs of closed thoracotomy patients in relation to the etiologic diseases

Sx & Sns . .
D C ¢
Etiologies yspnea hest pain Fever Cough Sputum Hemoptysis Total
Pneumothorax
Primary spont. 52 21 2 3 1 63
Tuberculosis 64 2 1 67
Emphysema & COPD - 12 1 1 14
Traumatic 34 47 81
Pleural effusion
Tuberculosis 13 9 1 5 2 2 32
Cancer 7 5 1 15
Others 4 2 1 1 8
Empyema
Pyogenic 21 5 28 30 4 1 89
Tuberculosis 11 2 2 8 1 24
Cancer 1 2 1 1 5
Hemothorax
Traumatic 38 74 112
Cancer 1 1 3 5
Adhesiolysis 1 1 2
Idiopathic 2 1 2 5
Total 261 160 34 56 8 3 522
% 50.0 30.7 6.5 10.7 1.5 0.6 100
Table 8. Combined lesions of closed thoracotomy patients in various etiologic diseases
. . Combined lesions Blebs & Bullae Thbe. Pneumonia Lung abscess Bronchiectasis Etc.
Etiologies
Pneumothorax
Primary spont. 13 1
Tuberculosis 5 1
Emphysema & COPD 4 1
Traumatic
Pleural effusion
Tuberculosis 2*
Cancer
Others 4%
Empyema
Pyogenic 3 20 3 3
Tuberculosis 2
Cancer
Hemothorax
Traumatic 2
Cancer
Adhesiolysis
Idiopathic
Total 25 2 21 4 11 6

* . Atelectasis, ** : A typhoid fever, a measles, and two mitral valvular disease
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Table 9. Complications of closed thoractotomy in relation to the etiologic diseases

Complications Subcutaneous . . Intercostal Rib

. . Bleeding Infection . i Total
Etiologies emphysema neuralgia osteomyelitis
Pneumothorax

Primary spont. 5 2 4 3 1 15

Tuberculosis 7 1 17 1 26

Emphysema & COPD’ 2 4 1 7

Traumatic 11 1 4 4 20
Pleural effusion

Tuberculosis 1 4 1 6

Cancer 2 2

Others 1 1
Empyema

Pvogenic 21 7 5 33

Tuberculosis 1 2 1 4

Cancer
Hemothorax

Traumatic 3 1 11* 15 4 34

Cancer 0

Adhesiolysis 1 1

Idiopathic 1 1
Total 30 5 67 38 10 150
% 20.0 3.3 44.7 25.3 6.7 100

* : Includes 8 cases of empyema after closed thoracotomy
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Table 10. Special managements during tubing period in every etiologic diseases

Special Tx. Antibiotics Low power Blowing Tetracycline Anti-CA drug Observation

Etiologies irrigation suction device infusion infusion only Total
Pneumothorax
Primary spont. 21 2 24 25 69
Tuberculosis 4 13 ’ 51 68
Emphysema & COPD 7 3 7 17
Traumatic 1 62 63

Pleura! effusion

Tuberculosis 5 2 14 21
Cancer : 4 4 8
Others 1 4 5
Empyema ‘
Pyogenic 27 31 5 12 75
Tuberculosis 5 8 . 9 22
Cancer 1 1 1 3
Hemothorax
Traumatic 18 88 106
Cancer 2 2 1 5
Adhesiolysis 1 1
Idiopathic 1 3 4
Total 32 84 37 31 6 277 467
% ’ 6.9 18.0 7.9 6.6 1.3 59.3 100

Table 11. Prognoses of closed thoracotomy

Prognosis Hopeless Open thoracotomy Thoraco- Open
Recovery discharge Bleb- Rgse- P]eu{- Dec?rti- Explo- plasty drainage Total
ectomy ction odesis cation thora
Pneumothorax
Primary spont. 27 21 3 4 55
Tuberculosis 42 2 3 1 1 15 64
Emphysema & COPD 9 1 2 13
Traumatic 62 s 62
Pleural effusion
Tuberculosis 9 1 4 6 20
Cancer 4 1 3 8
Others 3 2 5
Empyema
Pyogenic 35 4 3 1* 10 9 62
Tuberculosis 7 2 1 4 3 17
Cancer 2 2
Hemothorax
Traumatic 100 6 106
Cancer 1 2 3
Adhesiolysis 1 1
Idiopathic 4 4
Total 299 16 26 6 5 10 8 20 32 422
% 70.9 3.8 6.1 14 1.2 2.4 1.9 4.7 7.6 100
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