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=Abstract=

Clinical Analysis on the Closed Thoracostomy
-2341 cases-

Cheon Seog Kim, M.D. *, Yeun Gue Kim, M.D.* Jin Park, M.D. *% Kyong Woon Lee, M.D.**

Closed thoracostomy with UWSD* which is the most utilized procedure in chest surgery
applies general thoracic disorders, trauma and after-thoracic surgery. The University hospital
was involved on operating 2341 cases of closed thoracostomy with UWSD except chest
tubing after-thoracic surgery for a full six years from January, 1991 to December, 1996. The
rate of men and women out of the total 2341 cases was 3.5 : 1, the distribution by age
showed that men were 36.6=21.0 years old, women were 47.0+£20.2 years old and so that
the total were 40.0X£20.5 years old. As for indication, spontaneous, secondary and traumatic
pneumothorax were the most common, in addition to hemothorax, hemopneumothorax,
hydrothorax, hydropneumothorax, empyema, chylothorax. The most indwelling period of chest
tubing is between eight and fourteen days for 974 cases and the average is 13.7X6.3 days,
The average drainage amount immediately after thoracostomy was 537 =88ml, and in 694
cases(46.0%), the drain amount was 201 ~500 ml. The rate of right and left tubing was 52.4
: 47.6, in 2071 cases(88.5%), the thoracostomy was the first chance and 2210 cases(94.4%)
were treated with a single tube drainage. Almost all the patients complained of tube site
pain, besides tube site infection, intercostal neuralgia, loss of tube function by the pleural
adhesion, intrathoracic infection, incomplete reexpansion of defective lung, hemorrhage caused
by the rupture of a blood vessel, subcutaneous emphysema, lung parenchymal rupture,
diaphragmatic and intraabdominal trauma, reexpansionary pulmonary edema of one side lung
and cellulitis were relapsed. 84.6% of all patients recovered with only closed thoracostomy
and the rest of patient needed additional some necessary managements and so on to have
successful results. There were two deaths(0.1%), caused by reexpansionary pulmonary edema,
the cellulitis were complicated by thoracostomy with UWSD on an empyema patients to
come to death(due to sepsis).

* UWSD = under water seal drainage
(Korean J Thorac Cardiovasc Surg 1997;30:991-1000)

Kew word: 1. Thoracostomy
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Table 1. Sex & Age distribution of closed thoracostomy

S Male Female Total(%)
Age(years)
below 10 42 12 54( 2.3%)
11~20 488 41 429(18.3%)
21~-30 312 74 386(16.5%)
31~40 293 92 385(14.2%)
41~50 233 56 289(12.3%)
51~60 270 76 346(14.8%)
61~70 167 101 268(11.5%)
7180 69 51 120( 5.1%)
over 81 48 16 64( 2.7%)
Total(%) 1822(77.8%) 519(22.2%) 2341(100%)
Mean+S.D 36.6=21.0 47.3%£202 40.0+20.5

S.D = Standard deviation
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Table 2. The etiologies, age and sex distribution

Age & Sex(yrs) 10 11~20 21~30 31~40 41~50 51~60 61~70 71~80 81 Total
Etiologies M F MF M F M F M FMFMFMF M F (%)
Pneumothorax
Spontaneous 16 5 189 14 118 21 74 18 4 459(19.6%)
Secondary 5 2 7 1 27 5 51 16 59 13 54 25 25 22 13 4 329(14.1%)
Traumatic 2 0 5 1 11 4 14 7 1 2 3 1 3 0 1 2 57(2.4%)
845(36.1%)
Hemothorax
Traumatic 18 5 7616 8328 12827 90 17 50 15 41 26 11 8 12 2 653(27.9%)
Cancer 1 6 1 1 1 2 I 13(0.5%)
Idiopathic 1 1 2 1 5(0.2%)
671(28.7%)
Hemopneumothorax
Traumatic 5 1 74 3 45 8 36 8 32 17 40 15 24 28 10 5 6 1 358(15.3%)
Cancer 1 1 1 1 4(0.2%)
362(15.5%)
Hydrothorax
Prneumonia i 27 1 24 4 15 6 17 1 20 7 15 7 6 2 8 1 168(7.2%)
Tuberculosis 2 32 12 7 1 15 3 10 2 | 52(2.2%)
Cancer 2 1 3 1 7(0.3%)
Others 1 1 2 2 3 1 | 11(0.4%)
238(10.2%)
Hydropneumothorax
Pneumonia 52 6 2 10 111 4 4 2 1 2 54(2.3%)
COPD 1 3 9 3 3 1 5 2 l 1 29(1.2%)
Tuberculosis 31 5 1 6 3 4 1 24(1.0%)
Cancer 1 2 1 4(0.2%)
Others 1 1 1 2 6(0.3%)
117(5.0%)
Empyema
Pyogenic 2 31 [l 4 1 20 7 5 3 3 2 | 1 64(2.7%)
Tuberculosis 4 1 1 1 1 16 5 4 2 1 2 2 40(1.7%)
Cancer 1 1 2(0.1%)
106(4.5%)
Chylothorax
Postoperative I 1 2(0.1%)
2(0.1%)
Total 54 429 386 385 289 346 268 120 64 2341(100%)

COPD = chronic obstructive pulmonary disease; F = female; M = male

99(37.5%) &9 woldrh TS 4 2§ 40~60] o] 35890(15.3%) 2 iF-E-& AR siolow, +5& AFHe
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Table 3. Indications of the closed thoracostomy

No. of cases(%)
845(36.1%)

Indication

Pneumothorax(traumatic & general)

Hemothorax 671(28.7%)
Hemopneumothorax 362(15.5%)
Hydrothorax 238(10.2%)
Hydropneumothorax 117( 5.0%)
Empyema 106( 4.5%)
Chylothorax 2( 0.1%)
Total 2341(100%)
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Table 4. Initial chest tube draining amount

, amount™)jess 200 201 ~500 501 ~ 1000 over 1001 Mean+S.D
diseases

Hemothorax

Traumatic 56 317 258 22

Cancer 4 6 3

Idiopathic 1 2 1 1
Subtotal(%) 57(8.5) 323(48.1) 265(39.5) 26(3.9) 533+ 89
Hemopneumothorax

Traumatic 33 159 146 20

Cancer 1 1 2
Subtotal(%) 33(9.1) 160(44.2) 147(40.6) 22(6.1) 545+92
Hydrothorax o

Pneumonia 33 62 58 15

Tuberculosis 5 11 26 10

Cancer 2 2 3

Others | 3 4 3
Subtotal(%) 39(16.4) 78(32.8) 90(37.9) 31(13.0) 57194
Hydropneumothorax

Pneumonia 7 33 12 2

COPD 3 20 5 1

Tuberculosis 1 20 2 1

Cancer 2 1 1

Others 2 3 1
Subtotal(%) 13(11.1) 78(66.7) 21(18.0) 5(4.2) 394 58
Empyema

Pyogenic 9 33 20 2

Tuberculosis 5 21 12 2

Cancer 1 1
Subtotal(%) 14(13.2) 55(51.9) 33311 4(3.8) 475176
Chylothorax

Postoperative 2
Subtotal(%) 2(100)
Total(%) 156(10.4) 694(46.0) 569(37.8) 88(5.8) 537+ 88

COPD = chronic obstructive pulmonary disease; S.D = standard deviation

Table 5. Duration of chest tube indwelling

diseases
days Pmx. Hmx. H-Pmx. Hydrothorax Hydro-Pmx. Empyema  Chylothorax No. of cases(%)
below 7 420 101 36 17 14 588(25.1)
§~14 251 432 133 106 49 1 2 974(41.6)
15~21 103 124 17 55 28 28 455(19.4)
22~28 76 14 82 58 25 45 300(12.8)
over 29 5 4 2 1 32 44(1.9)
Total 845 671 362 238 117 106 2 2341(100)
Mean = S.D 11.1£6.5 12046 159%69 15.7%6.7 15.4:+6.7 27.1+8.4 13.7+6.3

Hmx = hemothorax; H-Pmx = hemopneumothorax; Hydro-Pmx = hydropneumothorax; Pmx = pneumothorax; S.ID = standard deviation
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Table 6. Complications of closed thoracostomy

complication

No. of cases(%)

tubing site pain
tubing site infection

intercostal neuralgia

disapperance of the tube function dft pleural adhesion

intrathoracic infection

incomplete pulmonary reexpansion

hemorrhage d/ft intercostal a. or v. injury

subcutaneous emphysema
diaphragm injury

lung parenchymal rupture
abdominal viscera injury
reexpansion pulmonary edema

cellulitis

2335(99.8%)
845(36.1%)
321(13.3%)
176(7.5%)

94(4.0%)
83(3.5%)
4702.1%)
25(1.1%)
8(0.3%)
5(0.2%)
2(0.1%)
2(0.1%)
1(0.04%)

a = artery; dft = due to; v = vein
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Table 7. Distribution of tubing site, times and numbers in various etiologic diseases.

tubing site times numbers
diseases Rt. Lt Both 1st 2nd 3rd  over4 1 tube 2 tubes 3 tubes over 4 tubes
Pneumothorax
Spontaneous 254 215 6 394 69 6 422 32 4 1
Secondary 165 154 13 161 85 43 30 298 16 7 8
Traumatic 28 29 2 57 57
Hemothorax
Traumatic 312 341 35 653 642 11
Cancer 8 5 | 12 1 13
Idiopathic 2 3 4 1 5
Hemopneumothorax
Traumatic 178 180 21 358 333 23 2
Cancer 2 2 4 3 1
Hydrothorax
Pneumonia 81 87 167 1 164 4
Tuberculosis 32 20 47 4 1 51
Cancer 3 4 1 7 7
Others 6 5 1 10 1 10 1
Hydropneumothorax
Pneumonia 24 30 52 2 51 3
COPD 15 14 19 7 2 1 27 1 1
Tuberculosis 13 11 15 6 3 20 1 2 1
Cancer 3 1 4 4
Others 4 2 5 1 6
Empyema
Pyogenic 26 38 61 3 57 5 2
Tuberculosis 18 22 37 1 2 36 2 1 1
Cancer 2 2 2
Chylothorax
Postoperative 2 2 2
Total 1269 1152 80 2071 182 57 31 2210 101 19 11
% 524 47.6 34 88.5 7.8 2.4 1.3 94.4 4.3 0.8 0.5

COPD = chronic obstructive pulmonary disease; Lt. = left; Rt. = right
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Tabie 8. Prognosis of closed thoracostomy
prognosis Recovery Tra;l?sfe; or self Open thoracotomy P oD ol
diseases chatge @ @ @ @
Pneumothorax
Spontaneous 345 24 86 14 469
Secondary 261 35 2 21 319
Traumatic 56 1 57
Hemothorax
Traumatic 594 16 43 653
Cancer 12 1 13
Idiopathic 4 1 5
Hemopneumothorax
Traumatic 326 7 25 358
Cancer 4 4
Hydrothorax
Pneumonia 161 3 4 168
Tuberculosis 47 2 1 2 52
Cancer 6 1 7
Others 7 1 3 11
Hydropneumothorax
Pneumonia 52 1 1 54
COPD 23 4 2 29
Tuberculosis 22 2 24
Cancer 4 4
Others 4 1 1 6
Empyema
Pyogenic 45 7 4 8 64
Tuberculosis 32 3 1 4 40
Cancer 2 2
Chylothorax
Postoperative 2 2
Total(%) 1981(84.6) 134(5.7) 88(3.8) 14(0.6) 16(0.7) 68(2.9) 13(0.6) 27(1.2)
COPD = chronic obstructive pulmonary disease; O-D = open drainage; T-P = thoracoplasty; (1: = blebectomy and pleurodesis; 2 =
resection; 3} = decortication; @) = explothoracotomy
O felFe) ARt 1948 Lampson'Vo] F¥ AREE whbe Aol Alasbd, Ao} A9 Al 6~gl STk ¥
qrgess £ AR e mANe] UFHed  dshAle] Tk Aol AW, dRe) g oy
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