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Immunohistochemical Analysis of the Bullae in Patients with
Primary Spontaneous Pneumothorax
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Background: Bulla is an air-filled space within the lung parenchyma resulting from
deterioration of the alveolar tissue. Molecular mechanism of the formation of the bulla is not
well described. Fibroblast growth factor(FGF)-7, bone morphogenetic protein(BMP) receptor,
and transforming growth factor(TGF)-53 receptor are known to have a stimulatory or
inhibitory role in the lung formation. We investigated to see if these growth factor or
cytokine receptors are involved in the bulla formation by immunohistochemical staining of
bullous lung tissues from patients with primary spontaneous pneumothorax. Material and
Method: Bullous lung tissues were obtained from 31 patients with primary spontaneous
pneumothorax, including 30 males and 1 female from 15 to 39 years old. The bullous
tissues were obtained by video-thoracoscopic surgery and/or mini-thoracotomy and fixed in
formalin. Blocks of the specimens were embedded with paraffin and cut into 5~6 yum thick
slices. The sections were deparaffinized and hydrated and then incubated with primary
antibodies against FGF-7, BMP-RII, or TGF-RIl. Result: Of the 31 patients, 24 were
TGF-RIl positive including 18 strong and 6 weak positives. Observation with high
magnification showed that strong immunostaining was detected in the boundary region
between bullous and normal lung tissues. In contrast, all of the sections were negative with
FGF-7 or BMP-RII antibodies. Conclusion: These results suggest that overexpression of
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TGF- BRIl may be involved in the formation of bulla, although further molecular studies are
needed to find out more detailed molecular mechanisms.

(Korean J Thorac Cardiovasc Surg 2003;36:86-90)
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Table 1. Patient's Profile

Number of Patients 31
Age(years) : 15~39
Male : Female 30:1
Site of Pneumothorax

Left 17

Right 12

Both 2
Surgical Indications :

Recurrence 21

Persistence

Visible bulla 2
Surgical Approach :

VATS 22

Thoracotomy 9

VATS, Video-assisted thoracic surgery

Table 2. Results of iImmunohistochemical staining

Positive Negative
TGE-8 R 1T 24 7
FGF-7 0 31
BMP R I 0 31

TGF, Transforming Growth Factor; FGF, Fibroblast
Growth Factor; BMP, Bone Morphogrenetic Protein
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Fig. 1. Results of immunohistochemical staining of bullous
tissues using TGF-RIl antibody. (A & B) Picture of bullous
tissues from two patients (CS-84 and CS-85) immuno-
histochemically stained with TGF-RIl antibody, low mag-
nification (40X). (C & D) Picture of the same bullous tissues
shown in A & B with high magnification (100X). The areas in
the dotted rectangles in A & B are shown respectively. (E &
F) Picture of bullous tissues immunohistochemically stained
with secondary antibody alone, low magnification (40X). (G &
H) Picture of normal lung tissues immunohistochemically
stained with TGF-RIl antibody, low magnification (40X).
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Fig. 2. Results of immunohistochemical staining of bullous
tissues using BMP-RII and FGF-7 antibodies. (A & C) Picture
of bullous tissues from two patients (CS-84 and CS-85)
immunohistochemically stained with BMP-RIl antibody, low
magnification (40X). (B & D) Picture of bullous tissues from
two patients (CS-84 and CS-85) immunchistochemically
stained with FGF-7 antibody, low magnification (40X).
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