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Surface Activity in Various Pulmonary Diseases

Buyng Wha Lim*, M.D., Keun Soo Shin*, M.D., Jin Shik Kim*, M.D.

OUn the study of surface activity in excized lung extracts of various pulmonary diseases, following

facts were concluded.

1) The minimum suface tension measured in lung extracts of tuberculous tissue surrounding cavitary

leston was 26.3 dyre/cm and its stability index was 0.53.

2) Macroscopically almaost normal lung tissue at a distance of tuberculous lesion in same lobe

revealed 21.3 dynz/cm of minimum surface tension in extracts and its stability index showed 0. 66.

This low surface activity may be due to the chronic pneumonitis microscopically.

3) In the atelectatic lung which had been collapsed by chronic emyema the extracts revealed much

higher minimum surface tension in 27.3 dyne’cm and its stability index revealed the least value

of 0.47 without correlation of duration of disease.

This suggests that the longstanding collapsed lung may be soon collapsed even after mechanical

full expansion because of lack of surfactant.
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F!g. 1. Schematic diagram of surface tension mea-
surement apparatus for lung extract.

T: Tensiomat Fisher type

R: Ribbon for isolation of surctant

P: Platinum ring

B: Barrier for Change of surface area

M

: Arm of barrier
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Case. 1.
Hwang Kum Jo, Female, Z24.
Dianosis: Pulm. Tbe. (Cavitary lesioa)
Duration: 3yrs.
Operation: Right upper lobectomy

Surface tension of lung extracts:

Section A (granulomatous ‘aflammaztion)
Max. 46 dyne/cm.
Min. 26 r'/

Stability index——0.53

Section B (Chronic pneumonitis)
Max. 42 dyne/cm
Min. 19 "
Stability index--0.75

Case. 2.
Kim Myong Ja, Female, 26.

Diagnosis: Pulm. Thec. (Cavitary lesions)
Duration 1.5 yrs.
Operation: kt. middle & lower lobectomy.
Surface tension of lung extracts._
Section A. (Tbc. granuloma)

Max. 46 dyne/cm

Min. 27 4

Stability index--0. 52.
Section B._a)hronic preumonitis)

Max. 43 dyne/cm

Min. 22 r

Stability index--0. 63.
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Case 3.
Lee Cha sik, Male 43.
Diagnosis: Pulm. The. (Cavitary lesion)
Duration: 10 yrs.
Operation: Rt. upper lobectomy.
Surface tension of lung extracts.
Section A. (Granulomatous inflammation)
Max. 45 dyne/cm
Min. 26 4
Stability index--0. 53.
Section B (Chronic pneumonitis)
Max. 42 dyne/cm
Min. 22 ”
Stability index--0.62.

Case 4.

Kim Kwang Jong, male 32.

Diagnosis: Bronchiectasis with Pulm. emphysema.
Duration: 10 yrs.
Operation: Lt. lower lobectomy.

Surface Tension of lung extracts.

Specimen: Peribronchiolitis and emphysema.
Max. 43 dyne/cm
Min. 25 4
Stability index--0. 53.
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Fig. 2. Chert X-Ray in Case 4
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Case 5.
Kim Ju Ho, Male 45.
Diagnosis: Pulm. Thc. (Total opacity)
Duratiion: 20 yrs.
Operation: Pleuro~pneumonectomy.

Surface tension of lung extracts.

Specimen: Fibrotic pulm tbe. with thickened
pleural peel.
Max. 51 dyne/cm
Min. 29 ”
Stability index—0. 50.
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Fig. 3. P-A chest X-Ray in Case 5.

Caose 6.
Lee Yong Hi, Female 22.
Diagnosis: Pulm. tbc. with pneumothorax and
bronchopleural fistula.
Duration: Pulm. tbc. for one year and pneumo-
thorax for 40 days.
Operation: Pleuro~pneumonectomy.
Surface tension of lung extracts.
Specimen: Collapsed lung tissue.
Max. 43 dyne/cm.
Min. 26 Y
Stability index—0. 50.
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Toble 2. Surface tension in various lung pathology

v

Lung pathology Max ’ "Min E Sitggél;ty
! !
‘J 46 26 | 0.55
The. granuloma 46 1 27 ‘[ 0 52
45 ' 26 | 0.53
f {
: Mean | 45 71 26. 3 0.533
3 I i
| |
; i 42 ! 19 | 0.75
Chrnoic | ‘ .
pneumonitis | 43 2z 0.63
42 22 0. 62
Fig. 4. P-A Chest X-Ray in case 6. : \ |
Mean [ 42.3 21. 0| 0. 666
Case 7. P
Park Kyung Sun, Male 8. . ' 29 0.50
. Atelectasis "
Diagnosis: Chronic thc. empyema. (Longstanding | 26 0.50
Duration: 2 yrs. collapsed) ‘ a7 0.43
Operation: Pleuro-pneumonectomy. .
Surface tension of lung extracts. Mean 21.3 0.476
Specmen: Complete collapsed lung.
Max. 42.2 dyne/cm Ecttaic lung 25 0.53
Min. 27.4 14
"Max, *Min.

Stability index—0. 43.

Fig. 5 P-A. Chest X-Ray in case 7. Fig. 6. Tuberculous granulation tissue
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Fig. 7. Chronic pneumonitis in macroscopically
almost normal lung
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Fig. 9. A typical surface tension-area curves of collapsed lung and chronic pneumonitis
lung. Arrows indicate the direction of change of surface area.

Table 3. Surface Tension of Lung Extracts in
Normal Adult, Children and Hyaline
membrane disease

By Avey M.E. 1958

"Max ‘ Min* Sit:é)gi(ity
Normal adult (4) [43.8+3. 53[ 7.2%+1.61 1.43
Normal children (5) 48.5+7.4 | 6. 7-+1. 96 1.51
Hyalin 66 +1.4130.4+3.12  0.62

membrane dis

*Max : Maximum surface tension in dyne/cm/
*Min ! Minimum surface tension in dyne/cm.
y
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