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Introduction

Placental transmogrification of the lung (PTL) is a rare 
benign cystic or bullous lesion in which papillary 

structures resembling placental villi are pathologically 
represented, but the tissue has no placental function.1) 
The condition is histologically diagnosed and often found 
incidentally after surgery for cystic lesions. PTL is con-
sidered a histologic variant of unilateral bullous lesions, 
and often presents as a giant bullous lesion radiographi-
cally; however, the exact etiology is unknown.

Patients with PTL often develop respiratory symptoms, 
such as dyspnea, chest tightness, and cough caused by 
large emphysematous bullae.2) Hence, surgical removal of 
the lesion is necessary to relieve the patient’s symptoms 
and improve respiratory function. However, there are only 
a few reported cases in which PTL was complicated by 
spontaneous pneumothorax.

Herein, we report the first case of PTL found acciden-
tally after video-assisted thoracoscopic surgery (VATS) 
bullectomy for recurrent spontaneous pneumothorax, 
and we compare the clinical characteristics of PTL com-
plicated by pneumothorax with those of primary sponta-
neous pneumothorax (PSP).

We report a 33-year-old man who presented with recurrent right pneumothorax. Com-
puted tomography (CT) showed the presence of a large bulla with a maximum diameter of 
8 cm in the right middle lobe; he subsequently underwent bullectomy. Histopathology 
revealed that pulmonary parenchyma adjacent to the bulla represented nodular prolifera-
tion of clear cells characterized by a papillary structure resembling placental chorionic villi. 
Immunohistochemically, clear cells were positive for CD10, suggesting placental transmog-
rification of the lung (PTL). We reviewed 36 surgical cases of PTL, and only 2 cases (5.6%), 
including our case, were operated for spontaneous pneumothorax. Bullous lesions second-
ary to PTL tend to appear as unilateral large cystic masses in non-upper lobes, which is 
atypical for primary spontaneous pneumothorax (PSP). Although PTL is considered a very 
rare cause of secondary pneumothorax, we must carefully differentiate this condition.
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Pneumothorax Due to Placental Transmogrification

Case Report

The patient was a 33-year-old male who presented 
with sudden onset right anterior chest pain and dyspnea. 
He had a medical history of spontaneous pneumothorax 
at age 32 years, which was treated by conservative man-
agement without other interventions, and he was a 
13-pack-year current smoker. He had no family history 
of spontaneous pneumothorax, and his height and body 
weight were 160 cm and 48 kg, respectively. Chest X-ray 
revealed a completely collapsed right lung with a large 
bulla (Supplementary Figure 1. All Supplementary 
Figure and Tables are available Online.). He was treated 
by chest tube insertion with subsequent admission to the 
hospital. Chest computed tomography (CT), which was 
performed after inflating the right lung, revealed a bullous 
lesion with a maximum diameter of 8 cm in the right middle 
lobe occupying less than 30% of the hemithorax 
(Fig. 1A and 1B). No other abnormalities, such as other 
bullae, were identified in either lung.

Because the patient’s pneumothorax was ipsilateral 
recurrent with a large bulla, he underwent VATS bullec-
tomy with three ports on the second day of admission. We 
detected the large bullous lesion in the right middle lung 
of segment 4. There were no other cystic lesions in the 
apex of the lung or in the right lower lobe superior seg-
ment. Wedge resection of the middle lobe, including the 
bullous lesion, was performed using mechanical endo-
scopic staplers, and the staple line was covered with a 

polyglycolic acid sheet (Neoveil; Gunze Ltd., Kyoto, 
Japan). Neither mechanical nor chemical pleurodesis was 
performed. The chest tube was removed the day after the 
surgery, and the patient was discharged on the second 
postoperative day. Pathological examination of the 
resected specimen showed that the stroma of the tissue 
was uniformly proliferated with non-atypical cells pos-
sessing round uniform nuclei and clear foamy cytoplasm 
(Fig. 2A). In addition, the stroma was partially edema-
tous, and the tissue structure resembled chorionic villi 
(Fig. 2A). Elastica van Gieson staining demonstrated dis-
ruption of the alveolar walls by the proliferated stromal 
cells (Fig. 2B), which were diffusely positive for CD10 by 
immunohistochemical staining (Fig. 2C), but negative for 
SMA and HMB45 (Fig. 2D). Additionally, proliferated 
stromal cells showed a low Mib-1 index (1%); hence, the 
patient was diagnosed with PTL. He has remained free 
from recurrent pneumothorax and PTL for 12 months.

Discussion

To our best knowledge, there were 38 reported cases of 
PTL between 1995 and 2019 (Supplementary Table 1). 
Among these patients, 36 were diagnosed histologically 
after the surgery while one patient was diagnosed after 
biopsy, and the other after autopsy. Table 1 shows the 
characteristics of the patients who underwent surgery. The 
mean age of the patients was 45 years (range, 24–72 
years), and 81% (29/36) of the patients were men. In all, 

Fig. 1  Axial (A) and coronal (B) chest CT views showing an emphysematous lesion with a maximum diam-
eter of 8 cm in the right middle lobe occupying less than 30% of the right hemithorax (arrows). CT: 
computed tomography; RLL: right lower lobe; RML: right middle lobe; RUL: right upper lobe 
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21 patients (58%) had respiratory symptoms, such as 
chest tightness and dyspnea owing to giant bullae or pneu-
mothorax, whereas 9 (25%) patients were asymptomatic. 
CT findings of PTL showed a cystic lesion in 75% (27/36) 
of the patients; precisely, 11 (31%) demonstrated medias-
tinal shift, and 7 (19%) patients had giant bullae. There-
fore, patients with PTL often require volume reduction 
surgery for giant bullae that cause respiratory symptoms. 
In contrast, only two patients, including our patient, 
underwent surgery for spontaneous pneumothorax.

We first considered that our patient had PSP; however, 
the CT findings were atypical compared with PSP. Typi-
cal pulmonary blebs or bullae are commonly located at 
the apex of upper lobes in patients with PSP.3–6) As previ-
ously reported, the sizes of the bullae were smaller than 
3 cm in 90% of patients who underwent surgery for 
PSP,6) bullae are usually 2 cm in size.7,8) In fact, blebs are 
more common than bullae in patients with PSP.8) Addi-
tionally, contralateral asymptomatic bullae were found 
in 49% of the patients with unilateral PSP and more than 
80% of existing bullae were multiple.8) Therefore, the 

present case, with an 8-cm single unilateral bulla in the 
middle lobe, was too unusual to consider PSP.

Conversely, bullae secondary to PTL show different 
characteristics from bullae detected in PSP. As shown in 
Table 1, PTL lesions are located in the non-upper lung 
lobes (middle lobe: n = 2, lower lobe: n = 17) rather than in 
the upper lobe (n = 11). Moreover, no patients presented 
with bilateral lesions in previous reports. One study showed 
that among 12 patients with cystic lesions of PTL, the 
mean size of the pulmonary bullae was 6.5 cm.2) There-
fore, summarizing the characteristics of bullous lesions 
secondary to PTL, patients present with a relatively large 
single bulla that is often located in the non-upper lobes, 
unilaterally. If we find such atypical bulla in patients with 
pneumothorax and the patient refuses surgery, follow-up 
and monitoring the size of the bullous lesions may be rec-
ommended in case the bulla size increases, which could 
cause respiratory symptoms, as with PTL.

Four reported patients (11%) with PTL developed pneu-
mothorax, including our patient (Supplementary Table 2). 
The reason for the low incidence of pneumothorax in 

Fig. 2  Conventional HE staining of a section of the resected specimen showing that the stroma of the tissue is 
partly edematous, and the tissue structure resembles chorionic villi (A). The proliferated stromal cells 
have disrupted the elastic fibers of the alveolar walls, which is visible with EVG staining (B). These cells 
were diffusely positive for CD10 (C) and negative for HMB45 (D). Bars: 100 μm; EVG: Elastica van 
Gieson; HE: hematoxylin and eosin 
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patients with PTL is that PTL may be categorized as a sub-
type of giant bulla, which occasionally complicates pneu-
mothorax. The bullae of PTL ranged from 0.5 cm to 20 cm 
in size,2) while reported giant bullae ranged from 9 cm to 
30 cm in size.9) The common characteristics of the four 
reported patients who developed pneumothorax were that 
all were men with unilateral cystic lesions in the non-upper 
lobe (Supplementary Table 2). Of the four patients, two, 
including our case, underwent surgery for pneumothorax 
while two underwent surgery to address dyspnea owing to 
giant bullae. Our patient underwent wedge resection while 

the other patient underwent right middle lobectomy subse-
quent to completion pneumonectomy.10) Regarding the sur-
gical procedure for PTL (Table 1), 52% (19/36) of patients 
underwent anatomical thoracic surgery, such as lobectomy 
(n = 11), segmentectomy (n = 1), and pneumonectomy (n = 
7) because of the suspicion of malignancy or difficulty per-
forming wedge resection owing to giant bullae. However, 
even in 31% of the patients who underwent wedge resec-
tion, no recurrent PTL was reported. Therefore, wedge 
resection is an acceptable procedure for PTL, and early sur-
gery may allow proceeding to wedge resection instead of 

Table 1 Characteristics of patients diagnosed with PTL after lung resection

Variable
n (%) or median (range)

(n = 36)

Age, years
 Mean (years) 44.8 (24–72)
Sex
 Male 29 (80.6)
 Female  7 (19.4)
Symptoms or clinical presentation before surgery
 Asymptomatic  9 (25.0)
 Respiratory symptoms owing to giant bullae 19 (52.8)
 Respiratory symptoms owing to pneumothorax 2 (5.6)
 N/A  6 (16.7)
Pneumothorax
 Yes  4 (11.1)
 No 32 (88.9)
Imaging findings
 CT findings
  Cystic lesion 27 (75.0)
  Mass 2 (5.6)
  N/A  7 (19.4)
 Mediastinal shift
  Yes 11 (30.6)
  No 25 (69.4)
Localization of PTL lesions
 Distribution
  Bilateral 0 (0.0)
  Unilateral  36 (100.0)
 Side
  Right 21 (58.3)
  Left 15 (41.7)
 Lobe location
  Upper 11 (30.6)
  Middle 2 (5.6)
  Lower 17 (47.2)
  N/A  6 (16.7)
Surgical procedure
 Pneumonectomy  7 (19.4)
 Lobectomy 11 (30.6)
 Segmentectomy 1 (2.8)
 Wedge resection/bullectomy 11 (30.6)
 N/A  6 (16.7)

N/A: not available; PTL: placental transmogrification of the lung
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anatomical resection, by preserving lung function.2) How-
ever, most cases were followed only short term; within 1 
year. Because the etiology of PTL is uncertain, following 
patients for several years after surgery may be best.

In the present case, we diagnosed PTL incidentally, 
although we first considered PSP. The utility of routine 
histological examination of clinical PSP specimens has 
been questioned.11) However, Sauter et al.12) reported that 
in spontaneous pneumothorax specimens, clinically sig-
nificant unexpected histological findings were identified 
in 8.3% of the specimens, including lung cancer, endo-
metriosis, and Birt–Hogg–Dube syndrome. This study 
showed that routine histological examination of sponta-
neous pneumothorax specimens is justified, in that this 
examination discloses unexpected findings that are clin-
ically significant and that impact patient management. 
Because PTL was found incidentally after bullectomy 
for spontaneous pneumothorax in our patient, we must 
consider differential diagnoses such as PTL, especially 
with atypical CT findings. Moreover, it is important to 
share clinical information associated with atypical bullae 
with pathologists because there is a possibility of unex-
pected diagnoses, such as rare diseases like PTL.

General pathological findings of PTL are papillary 
structures resembling placental villi.1) The structures are 
covered by hyperplastic pneumocytes, and contain inter-
stitial cells with abundant clear cytoplasm.13) Immuno-
logically, the interstitial cells are positive for CD10 and, 
focally for vimentin, and these cells are negative for 
smooth muscle actin, desmin, S100 protein, HMB45, 
MART1, CD68, CD34, CD117, BCL2, TTF1, chro-
mogranin, and cytokeratin.13) The pathological findings 
in our patient showed typical histological findings of 
PTL. Although PTL is rare, positive-CD10 staining of 
interstitial cells is specific to PTL, which helps easily 
differentiate PTL from other cystic diseases, such as 
alveolar adenoma, congenital lesions, or lymphangi-
oleiomyomatosis.14)

The pathogenesis of the lesion in PTL is still unclear, 
and there are various theories. PTL is not considered to 
be associated only with cystic or emphysematous lung 
lesions but also with pulmonary fibrochondromatous 
hamartomas and pulmonary lipomatosis.15) One study 
suggested that the lesion primarily represents a benign 
proliferation of peculiar interstitial cells with secondary 
cystic change.13) The present case also demonstrated that 
the stromal cells disrupted and destroyed the alveolar 
walls’ elastic fibers, which may result in degeneration of 
alveoli and lead to coalescence into a bulla.

Conclusion

We have reported a case of PTL diagnosed incidentally 
after VATS bullectomy for recurrent pneumothorax. In 
the case of spontaneous pneumothorax caused by atypi-
cal large bullae located in the non-upper lobes unilater-
ally, PTL should be considered in the differential 
diagnosis. Moreover, surgery may be the best approach, 
not only to prevent recurrent pneumothorax but also to 
treat PTL, which has the potential to become giant bullae.
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