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=Abstract=
Changes in Respiratory & Circulatory Physiology Caused by Various
Degrees of Spontaneous Pneumothorax

Young Dae Kim, M.D.*, Hwang Kie Jeoung, M.D.*

Here analized the chest physiologic changes caused by various degrees of spontaneous
pneumothorax in 77 patients admitted in Pusan National University Hospital from Jan. 1991 to Aug.
1992.

The results were summarized as follow:

1. There were 59 patients of primary spontaneous pneumothorax and 18 of secondary spontaneous
pneumothorax.

2. The intrapleural pressure risings were paralled to the increasing sizes of pneumothorax, especially
the intrapleural pressure changes were significant in large pneumothorax. In the secondary
spontaneous pneumothoraces the intrapleural pressure were relatively higher than primary in the
same sizes of pneumothorax.

3. The intensity of chest pain was paralled to the increasing sizes and intrapleural pressures of the
pneumothorax, but the degrees of dyspnea had no linear interrelationship.

4. The pulse rate, cardiac output, and arterial PO: started to change from positive intrapleural
pressure, and significant changes were noted between 6 to 9mmHg of intrapleural pressure. But the
arterial PCO2 changes had no interrelationship to the degrees of pneumothorax.

(Korean J Thoracic Cardiovas Surg 1994;27:770-8)
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Table 1. Age & Sex distribution
M F Total
AGE/SEX Primary Secondary Primary Secondary Primary éecondary
N
~20 21 1 1 0 22 1
21~30 16 2 3 1 19 3
31~40 10 1 0 0 10 1
41~50 3 2 1 0 2
S1~60 3 3 0 1 3 4
61~ 1 7 0 0 1 7
Total 54 16 5 2 59 18
*N.: number of patient
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€ ATE A =3k Table 2. Age & Disease distribution of secondary spon-
taneous pneumothorax
A}l ol gt
CHak 3 2 Age/Disease COPD* Asthma - Tuberculosis Pneumonia
N. :
19913 14945-€] 19923 8 A7}A] H-Abol shar | ol A ~20 1
alsl 288 7799 =kl 7] §- (Spontaneous pneumothor- 21~30 1 2
ax) BAE o2 stof S FF AW e 31~40 1
41~50 2
7% (Pneumothorax ; o)8} PTX)®] =718 WE &2 4] 51~60 | 1 2
&3 7] Fo] WA Aol Ao F= ek (Intrapleural 61~ 5 1 1
pressure, mmHg)& A 3te] 71§29 =7 wbd F47F Total 6 3 7 2
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Rate; |3} PR, beat/min), 4]4}&8k(Cardiac Index; o] 3}
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mmHg)& A3l X85 9|7} A 5] s o] shx)
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* COPD : chronic obstructive pulmonary disease
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Table 3. Pneumothorax sizes and causative disease

DISEASE/SIZE Small Medium Large  Total
N.

PRIMARY 13 27 19 59

SECONDARY
*COPD 2 3 I 6
ASTHMA I 2 0 3
TUBERCULOSIS 1 5 | 7
PNEUMONIA 1 0 1 2

Total 18 37 22 77

* COPD : chronic obstructive pulmonary disease

Fig. 1. Intrapleural pressure measuring by use of 'SUP-
ERMON-7210, Contron’
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S 7123 & okxlzbe] HpHE A Vsbed iL(Fig. 1)
Az A4 71§ FAf A Fhst Hdel —4.08
+1.25mmHg, $5% 041 +2.09mmHg, 3% 847 + 1,
S6mmHg = 7159 =77} Z71ares Fubzhygte] =
7¥eti 53] o] 71§ @l A & g Frbshe A
< &9 siden, Sa4al TOI]/HH—_ 74 % 1.00 +2.30
mmHg, FTF% 289+220mmHg I5E 933+036
mmHg 5-2.2 7159 7] Wl w} & gt o) wigs &
T Uug ot i V1 Shafell A U Mot 22 =
718 71Eol e F2 U7 oS Boloh(Table 4.
Fig. 2).
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Table 4. The changes of intrapleural pressure by the size of
primary and secondary pneumothorax

DISEASE /SIZE Small Medium Large
PRIMARY (mmHg) n=1{3 n=27 n=19
M £S.D. M £ S.D. M +SD.
=408 125 041209 847+1.56
SECONDARY n=>35 n=10 n=3
(mmHg) M £8S.D. M +S.D. M £S.D.
100+710 789+2%0 9.33+0.36
M % §.D.: mean # standard deviation
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Fig. 2. The changes of intrapleural pressure by the size of
primary and secondary pneumothorax
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Table 5. Degrees of pain by the size of pneumothorax
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Medium Large Total
PAIN/SIZE Primary Secondary Primary Secondary Primary Secondary Primary Secondary
N.
Mild 10 2 2 5 0 0 12 7
Moderate 3 3 22 5 4 1 29 9
Severe 0 0 3 0 15 2 18 2
Total 13 5 27 10 19 3 59 18
Table 6. Degrees of dyspnea by the sizes of pneumothorax
Small Medium Large Total
Dyspnea/SIZE Primary Secondary Primary Secondary . Prin{ary Secondary Primary Secondary
N.
Mild 12 0 18 2 14 1 44 3
Moderate 1 2 9 1 5 1 15
Severe 0 3 0 7 0 1 0 11
Total 13 5 27 10 19 3 59 18
Table 7. The increases of pulse rate according to the size of pneumothorax
SIZE /PR change (beat / min) -0 1~10 11~20 21~30
N. Total M + S.D.
Small 3 11 4 . 18 5.56 + 4.78
Medium 21 16 . 37 8.89 £ 4.35
Large 5 9 8 22 17.36 + 7. 14
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gF Mutgeo] 22715 Wolt)(Table 8, Fig. 4). Fig. 3. The increases of pulse rate according to the size of
pneumothorax
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Table 8. The increases of pulse rate in various degree of intrapleural pressure
PRESSURE/PR change ~0 1~10 11~20 21~30°
(mmHg) (beat/min) N. Total M + S.D.
—-6.0~— 3.1 1 9 2 0 12 5.56 + 4.46
—-3.0~- 0.1 0 6 6 0 12 8.83 + 4.17
0.0~ 29 1 11 10 0 22 8.43 + 475
30~ 59 I 4 2 0 8.86 = 5.55
6.0~ 89 0 6 6 1 13 11.62 + 6.36
9.0~ 11.9 0 1 3 5 20.78 + 5.72
2.0~ 0 0 0 2 2 25.50 = 0.70
Table 9. The decreases of cardiac index according to the size of pneumothorax
SIZE/CI change ~0 -01~-05 -06~-10 -11~~15 —-1.6~
N. Total M + 8.D.
Small 8 10 18 0.00 + 0.38
Medium 8 27 37 —0.24 + 0.28
Large 2 9 4 1 22 —0.64 + 0.45
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Fig. 4. The increases of pulse rate invarious degree of intrap-
leural pressure
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Fig. 5. The decreases of cardiac index according to the size
of pneumothorax
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Table 10. The decreases of cardiac index in various degree of intrapleural pressure

PRESSURE/CI change ~0 -01~-05 -06~-10 -11~-15 -1.6~
(mmHg) N. Total M % S.D.
- 6.0~~ 3.1 6 6 0 0 0 12 0.00 £ 0.38
- 3.0~- 0.1 3 9 0 0 0 12 —0.16 = 0.32
0.0~ 29 4 17 0 0 0 22 —-0.28 £ 0.21
30~ 59 2 4 t 0 0 7 —-0.32 £ 0.26
6.0~ 8.9 3 9 0 1 0 13 -0.34 + 0.32
9.0~ 11.9 0 1 6 2 9 9 -0.79 + 0.39
12.0~ 0 ] 0 1 1 2 —1.30 £+ 0.28
CI: Cardiac Index
Table 11. The decreases of Pa0O: according to the size of pneumothorax
SIZE/Pa0: change ~ =50 -51~-10 -10.1~—-15 —151~~-20 —-20.1~-25 -251~
(mmHg) N. Total M . S.D.
Small 11 4 : I 1 . 1 18 - 598 +£6.23
Medium 12 13 10 1 . 1 37 — 6.88 + 5.57
Large . 1 6 6 8 1 22 —-19.27 £ 5.46
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Fig. 6. The decreases of cardiac index in various degree of
intrapleural pressure
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Fig. 7. The decreases of PaOz2 According to size of pneum-
othorax
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Table 12. The decreases of PaOz in various degree of intrapleural pressure
PRESSURE/PaO: change ~ —5.0 —51~—10 —=10.1~=15 —=15.1~=20 —20.1~=25 —25.1~
(mmHg)  (mmHg) No. of Patient Total M = S.D.
- 6.0~— 3.1 10 1 1 0 0 0 12 — 331 = 3.15
- 3.0~- 0.1 4 5 3 0 0 0 12 - 6.08 + 4.35
0.0~ 29 8 9 3 1 0 1 22 — 6.40 + 595
30~ 59 1 2 2 1 1 0 7 —11.84 £ 7.54
6.0~ 89 0 1 6 4 2 0 13 —-16.25 £ 5.15
9.0~ 119 0 0 2 2 4 1 9 —-2097 £ 527
12.0~ 0 0 0 0 t 1 2 —27.05 £ 474
Table 13. The changes of PaCO2, according to the size of pneumothorax
SIZE /PaCO: change ~=5 —4~-1 0 1~4 S~
(mmHg) N. Total M =+ S.D.
Small 4 4 1 6 3 18 —0.05 + 6.64
Medium S 7 S 11 9 37 1.35 £ 5.79
Large 1 6 8 7 22 1.14 £ 5.68
30 » 15
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Fig. 8. The decreases of PaO:z in various degree of intrapleur-
al pressure
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Fig. 9. The changes of PaCO: according to the size of pneum-
othorax
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Table 14. The changes of PaCO: in various degree of intrapleural pressure

PRESSURE /PaCO: change ~-5 -4~ -1 0 1~4 5~
(mmHg) (mmHg) N. ‘ Total M £ SD.
- 6.0~— 3. 1 4 2 3 2 12 0.92 + 4.66
- 3.0~- 0.1 1 2 0 6 3 12 1.92 + 4.12
00~ 29 h) 3 3 6 S 22 0.45 + 6.65
3.0~ 59 2 2 1 1 1 —1.71 + 8.20
6.0~ 89 0 4 0 4 5 13 2.69 + 548
9.0~ 119 1 1 0 5 2 9 2.11 £ 496
12.0~ 0 1 0 0 1 2 4.50 + 7.78
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Fig. 10. The changes of PaCO: in various degree of intrapleur-
al pressure
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