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depends on the number and characteristics of the cysts, 
the underlying pulmonary disease, and the presumed 
cause of the cysts.

The differential diagnosis includes congenital lung 
disease (i.e., cystic adenomatoid malformation or Birt-
Hogg-Dubé syndrome), infectious disease, autoimmune 
disease, and malignancy [1]. Although definitive diag-
nosis depends on pathologic examination, the clinical 
impression hinges on the contours of the cyst wall, its 
size and overall characteristics, and patient presenta-
tion. Solitary cystic pulmonary lesions with thicker walls 
(> 15 mm) are at high risk (95%) of malignancy, whereas 
more thin-walled lesions (≤ 7 mm) are ordinarily benign 
[2, 3]. Both malignant and non-malignant pulmonary 

Introduction
Small pulmonary bullae are a common incidental find-
ing, but large pulmonary cysts are rare and are usually 
discovered incidentally during routine check-ups or 
through imaging (chest x-ray or computed tomography 
[CT]) acquired for other reasons. Whether or not sur-
gical resection is necessary for large pulmonary cysts 
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Abstract
Background Alveolar adenoma is a rare benign tumour, usually presenting as a peripherally located solid mass, 
sometimes mimicking malignancy.

Case presentation A 37-year-old woman presented with chronic intermittent vague chest discomfort. The chest 
x-ray showed a simple cyst in the left lower lung field, and serial computed tomography (CT) over the following 
2-year period showed rapid growth of the cyst, from 3.5 to 9.0 cm in diameter. The CT scan suggested bronchiolar 
communication, which was suspected to be the cause of growth, via check-valve mechanism. Thoracoscopic surgery 
was performed, and we found a thin-walled cyst in the lingular segment. Wedge resection was performed and the 
pathology was an unexpected alveolar adenoma which had grown on the terminal bronchiole, causing the alveolus 
to rupture and the cyst to grow. In 48 months of follow-up, there was no evidence of recurrence and the patient’s 
symptoms resolved.

Conclusions Rapidly growing pulmonary cysts can lead to complications including rupture with pneumothorax 
and haemothorax, and surgery is always indicated. Abnormally rapid growth may indicate an underlying pathology 
such as alveolar adenoma. Surgical resection is the treatment of choice and there have been no reported cases of 
recurrence. Here we present a rare form of alveolar adenoma, which was a form of rapidly growing pulmonary cyst.
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cysts can grow, but a rapidly growing cyst is a valid indi-
cation for surgical intervention [4].

Case presentations
A 37-year-old woman was referred to our hospital after a 
health check-up at another hospital. She had an approxi-
mately 2-year history of vague chest discomfort and 
heaviness, and the chest x-ray from the referring hospital 
showed a cystic lesion in the left lower lung field. Abdom-
inal ultrasound and routine blood tests results from the 
other hospital were all normal. She denied ever smoking 
and had no known comorbidities. Complete blood count 
with differential, blood chemistry, and electrocardiogram 
(ECG) were reviewed, and the results were all within nor-
mal limits.

The cyst diameter on the initial chest x-ray was approx-
imately 3 cm. The baseline low-dose chest CT showed a 
35-mm intraparenchymal pulmonary cyst of the lingu-
lar segment (Fig.  1A). After a thorough discussion with 
the patient about the findings and possible diagnosis, 
surgical resection was deferred for a course of watchful 
waiting. At 12 months after the initial diagnosis, the CT 

scan showed that the cyst had grown from 3 to 9 cm. A 
bronchiolar connection to the cyst was also suspected at 
this time (Fig. 1B C). The patient was continuing to have 
intermittent chest discomfort but was otherwise stable. 
Considering the rate of growth of the cyst and the risk 
of rupture, after discussion with the patient, the decision 
was made for surgical resection of the cyst. As there was 
a risk of fistula formation with the suspected bronchial 
connection, it was decided to operate directly rather than 
attempt needle aspiration.

After general anaesthesia with double endotracheal 
intubation, the patient was placed on one-lung ventila-
tion. Two-port video-assisted thoracoscopic surgery 
(VATS) was performed. On intraoperative inspection the 
thin-walled, broad-based cyst measured approximately 
9 cm and was located in the lingular segment adjacent to 
the fissure (Fig.  1D and E). There was no visible paren-
chymal stalk. The cyst wall was so fragile that it ruptured 
during surgical manipulation, but without spilling fluid 
contents. The cyst was well-demarcated and removal, 
including the broad base of the cyst, was complete by 
wedge resection using endostaplers.

Fig. 1 Diagnostic imaging and surgical findings: (A) initial chest CT demonstrating the 35-mm cyst; (B, C) axial and coronal views of cystic enlargement 
to 90 mm on subsequent CT. Yellow arrows indicate the suspected communication between cyst and bronchiole. (D) Intraoperative view of the cyst; 
(E) the opened cyst. The white arrow shows the terminal bronchiole, which has communication to the cyst. (F) Follow-up CT scan 2 years after surgery 
shows the healed surgical site
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On gross examination, the lesion was described as a 
unilocular cavity with an irregular wall with a maximum 
thickness of approximately 2  mm marked by fibrous 
thickening in the vicinity of the pleura (Fig. 2A). Micro-
scopically, flat or cuboidal cells lined the tiny compart-
mental spaces incorporated within the cyst wall (Fig. 2B). 
Immunohistochemical staining indicated positivity for 
cellular expression of cytokeratin and thyroid transcrip-
tion factor-1 (TTF-1), characteristic of type 2 pneumo-
cytes (Fig. 2C and D). The type II pneumocytes showed 
bland appearing nuclei without atypia, excluding atypi-
cal adenomatoid hyperplasia or adenocarcinoma in 

situ. Cystic lesions such as Birt-Hogg-Dube syndrome 
or emphysema, which is characterized by usually dif-
fuse lung change and surrounded by normal lung paren-
chyma, were also ruled out. The stromal cells were focally 
positive for smooth muscle actin and other mesenchy-
mal markers (including S-100 and CD56a) but negative 
for HBM-45, a marker of melanocytic tumours. Based on 
the immunohistochemical staining results, other cystic 
pulmonary lesions including lymphangioleiomyomato-
sis could also be excluded. The bronchiolar connection 
tentatively detected by CT was verified under micros-
copy. The rapid growth of cyst was presumably attributed 

Fig. 2 Microscopic appearance of the resected cyst: (A) low-power view (12.5×, haematoxylin and eosin (H&E) stain; (B) tiny compartmental spaces in 
cyst wall lined by bland, flattened to cuboidal cells (200×, H&E); (C, D) cellular positivity for pancytokeratin (C) and thyroid transcription factor-1 (TTF-1) 
(D) (200×); and (E, F) confirmed bronchiolar connection to the cystic lesion (12.5× and 100×, respectively; H&E stain)
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to a check-valve effect that caused the lesion to enlarge 
(Fig. 2E F). The final diagnosis was alveolar adenoma with 
cystic change, a rare benign tumour.

The patient’s postoperative course was uneventful. We 
removed a small Jackson-Pratt (JP) drain on postopera-
tive day 1, and the patient was discharged on postopera-
tive day 3. Given the rare but benign nature of the lesion, 
a brief multidisciplinary consultation with the pulmo-
nologist, pathologist, and radiologist was called but no 
specific additional treatment besides regular follow-up 
was recommended. The patient remained symptom-free 
after surgery and there was no evidence of recurrence 
during a 2-year follow-up period (Fig. 1F).

Discussion
Alveolar adenoma is a rare pulmonary tumour charac-
terized by proliferation of alveolar epithelium and sep-
tal mesenchyme. It is considered benign, and accounts 
for < 1% of all lung tumours [5]. Roughly 33 published 
reports with 60 cases have appeared in the English medi-
cal literature [6, 7]. The first description was supplied by 
Yousem et al. in 1986 [8].

The cases reported in the English literature to date are 
summarised in Table  1. The average age was 52.9 years 
(ranging from 40 to 60) and there was a female predomi-
nance (21 male patients, 37 females, 2 not known). Most 
were asymptomatic and found incidentally during rou-
tine screening or evaluation of other conditions (29/60 
patients). The most common symptoms were chronic 
cough (7 cases), either productive or non-productive, 
chest pain (5 cases), and mild dyspnoea (4 cases) [9–21]. 
Other non-specific symptoms, including generalized 
weakness, nausea, dysphagia, loss of appetite, and light-
headedness, were also reported.

The reason is unknown, but the most frequent location 
of the alveolar adenoma is the left lower lobe (23 cases), 
followed by the right upper lobe (15 cases), left upper 
lobe (9 cases), and right upper lobe (8 cases). The mean 
size of the tumour is 2.5 cm, ranging from 0.2 to 9.1 cm. 
The alveolar adenoma size itself in the present case was 
also 2 mm, although the total size of cyst was 9 cm. The 
CT findings were mostly of solid, round, well-circum-
scribed, homogeneous lesions of the peripheral lung; 
purely cystic features, as in our case, were reported in 2 
cases, and solid lesions with cystic appearance in 4 cases.

According to Fujimoto et al., magnetic resonance 
imaging (MRI) may be productive in some cases for 
delineating cystic spaces with central fluid and thin-rim 
enhancement [16]. MRI is a much more sensitive means 
of defining cystic lesions than other imaging modalities. 
On T1- and T2-weighted images, alveolar adenomas dis-
play low- and high-level signal intensities, respectively. 
Cystic changes due to the check-valve effect created by 

partial connection between tumor and bronchiole are 
apparently rare.

Surgical resection has been performed in most cases 
for both diagnostic and therapeutic purposes after CT 
scan. Fluorine-18-fluorodeoxyglucose positron emis-
sion tomography (PET) has been performed in only a 
few cases, and in most of these there was no evidence of 
infection or malignancy in the suspicious nodule. Rosh-
kovan et al. reported an SUVmax of 0.6 for a 12-mm solid 
nodule, which was only slightly above the lung paren-
chymal background [22]. Nosotti et al. reported an SUV-
max of 1.06 for a 1.8-cm lesion [14]. Okada et al. have 
reported the only case so far of malignant transformation 
of an alveolar adenoma; the SUVmax was 1.4 for a 1.8-cm 
nodule [23].

The pathogenesis of such tumours remains unclear, but 
their origins from type II pneumocytes is the consensus 
view. There is indeed some evidence supporting a tran-
sition to type II pneumocytes by primitive mesenchymal 
cell precursors [10, 11]. Microsatellite abnormalities have 
been demonstrated in the epithelial component but not 
the mesenchymal component [24]. Diploid DNA pat-
tern and non-balanced t(10;16) translocation have been 
reported in some cases [11]. Grossly, as in our case, these 
are well-demarcated subpleural or intraparenchymal 
lesions. Histologic preparations show ordinary cystic 
walls lined by flattened or cuboidal epithelial cells [6].

There have been other cases where tumour growth 
has occurred during follow-up before surgery [8, 24]. 
Although the exact size changes are not described in 
those reports, one of them was a case of solid mass with a 
cystic component that showed interval size increase over 
15 years [24]. There are also reports of growth of solid 
nodules. Okada et al. reported an increase in size from 11 
to 18 mm during a 15-month follow-up [23]. Generally, 
alveolar adenoma seems to be an indolent tumour, and 
the rapid growth in our case was attributed to the check 
valve mechanism.

Cyst formation is a well-known characteristic of some 
types of malignant tumours. In squamous cell carci-
noma, the cavitation is related to the tumour necrosis 
and keratinization. In adenocarcinomas, cavitation can 
be attributed to the tumour necrosis or to a unidirec-
tional check-valve mechanism [25, 26]. As has been well 
described by Hsieh et al., the unidirectional check valve 
mechanism appears to be initiated when a tumour begins 
to grow in the alveolar wall and then invades the non-
cartilaginous bronchiole; formation of cysts which may 
gradually increase in size eventually occurs when the 
alveoli are ruptured by the unidirectional gas flow [27].

Because the clinical presentation is so imprecise, a 
diagnosis of alveolar adenoma is challenging to validate. 
Frozen sections or small biopsy specimens may closely 
resemble normal lung tissue [28]. At times, alveolar 
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No. of 
cases

Age Sex Sx Radiologic findings Location Max di-
ameter 
(cm)

Work up Treatment Fol-
low-
up 
(mo)

Recurrence Other 
malignancy

6 [8] 45
74
54
58
64
59

F
F
F
M
M
F

N
Y
N
N
N/A
N

Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule

LLL
RML
RUL
LLL
RUL
RUL

2.0
2.5
2.5
1.5
1.2
1.3

CT, BRS (4) Wedge
Lobectomy
Lobectomy
Wedge
Lobectomy
Lobectomy

13
120
12
56
13

NED
NED
NED
NED
NED

Pituitary 
adenoma (1)

1 [21] 60 F Y Solid nodule LUL 1.0 CT Wedge None
1 [32] 67 F Y Solid nodule RML 2.8 CXR, unknown Enucleation 3 NED No comment
1 [12] 55 F Y Solid mass RLL 4.0 CT, BRS Segmentectomy 32 NED None
1 [33] 52 F N Solid nodule LLL 2.0 CT Wedge 12 NED No comment
17 [10] 45

58
50
39
41
52
41
54
64
58
45
68
46
NA
74
59
55

M
M
M
M
F
F
F
F
M
M
F
M
F
N/A
F
N/A
F

N/A
N
N
N
N
N
N
N
N/A
N
N
N/A
N
Y
Y
N
Y

N/A
Solid nodule
Solid lesion
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Solid nodule
Shadow
Solid nodule
Solid nodule
Solid mass

LUL
LLL
LLL
RLL
LLL
LLL
LLL
RUL
RUL
LLL
LLL
LLL
N/A
Right
RML
RUL
RLL

1.5
1.9
N/A
2.0
1.1
3.0
2.5
2.5
1.2
1.5
2.0
1.9
N/A
3.0
2.5
1.3
6.0

CT, BRS (5) Lobectomy (2)
Wedge or other 
resection (8)
Others: un-
known but lung 
resection

FU in 
5 pts 
(2, 2, 
5, 8, 
13 
yrs)

NED Melanoma
Acromegaly
Leiomyoma

1 [16] 47 F Y Solid nodules
Solid nodules
Solid nodules

LLL
RUL
LLL

2.0
1.0
1.0

CT, MRI, BRS Wedge (LLL) 15 NED None

1 [13] 34 F Y Solid nodule LUL 1.6 CT, BRS Wedge 12 NED No comment
1 [28] 51 F Y Solid mass with cystic 

lesion
RUL 3.4 CT, BRS Sublobar 

resection
18 No comment

1 [24] 69 M N Solid and cystic lesion RUL 3.5 CT, BRS Wedge 13 NED None
1 [34] 43 M Y Solid and cystic 

component
LLL 1.1 XR, CT, PET Wedge, LNS 18 NED None

2 [11] 62
54

M
M

Y
N

Solid nodule
Solid nodule

LLL
LLL

1.5
4.0

CXR, MRI
CXR, No 
comment

Segmentectomy
Wedge

22
32

NED
NED

No comment

1 [31] 71 M N Solid nodule RLL 1.7 CT Segmentectomy Prostate 
cancer

1 [30] 58 F Y Solid nodule LUL 0.8 CT Partial lung 
resection

3 NED None

1 [18] 38 F Y Cystic mass LUL 9.1 CT Partial lung 
resection

No comment

1 [35] 61 F N Solid nodule LUL 2.4 CT, PET Segmentectomy 12 NED None
1 [36]** 59 M N Incidental on pathol-

ogy specimen
RUL 0.2 CT Lobectomy Lung cancer

(SqCC)
1 [37] 42 F N Solid nodule RLL 1.2 CT Wedge 12 NED No comment
1 [14] 54 F Y Solid nodule LLL 1.8 CT, PET, Brain 

CT, Abdomen 
CT, BRS

Lobectomy 12 NED Gastric cancer

2 [17] 24
35

M
F

N
Y

Solid nodule
Solid mass

LLL
RUL

1.8
5.0

CT, PET
CT

Wedge
Wedge

7
132

NED
NED

No comment
No comment

1 [9] 60 F N Solid nodule RLL 7.0 CT, MRI Wedge 6 NED Cysts in breast, 
liver, kidney

Table 1 Summary of reported cases of alveolar adenoma from the literature



Page 6 of 8Sung and Moon Journal of Cardiothoracic Surgery          (2023) 18:303 

adenomas may simulate other pathology, including bron-
chioloalveolar carcinoma or other malignancies, atypi-
cal adenomatous hyperplasia, sclerosing hemangioma, 
hamartoma, papillary adenoma, congenital cystic adeno-
matoid malformation, or bronchial adenoma. Immuno-
histochemistry is quite helpful in this regard. Alveolar 
adenomas are positive for TTF-1, a transcription fac-
tor involved in the lung-specific expression of surfac-
tant proteins [10], and surfactant proteins in particular, 
namely prosurfactant proteins B and C, are important 
markers. If positive, the likelihood of alveolar adenoma is 
heightened. Furthermore, alveolar adenoma is routinely 
negative for CC10 protein, a marker of Clara cells.

Efforts to distinguish alveolar adenoma are especially 
critical when presenting as a solitary peripheral nodule. 
The decision for surgery is made chiefly for diagnos-
tic purposes. Progressive growth thus warrants surgical 
resection for tumour verification, ruling out malignancy 
[29, 30]. At present, alveolar adenomas are considered 
benign and prognostically inconsequential once com-
pletely resected. Even in extended follow-ups (up to 15 
years), Kavas et al. encountered no recurrences [20].

It is interesting to note that although the exact rela-
tionship is not clear, there have been some cases of 

co-existence of alveolar adenoma with malignant diseases 
or other benign adenomas. Alveolar adenomas have been 
found incidentally in several patients during the evalua-
tion of other conditions including as prostate carcinoma, 
colorectal carcinoma, and pituitary carcinoma [8, 22, 
31]. It is noteworthy that malignant transformation was 
confirmed in one case; the alveolar adenoma was sur-
rounded by an adenocarcinoma component and the 
border zone showed a transitional pattern [23]. This was 
the first case of alveolar adenoma with malignant trans-
formation. Adenomatous alveolar hyperplasia has also 
been reported as an incidental finding besides alveolar 
adenoma [7]. Apart from the pulmonary pathology, mul-
tiple systemic cysts (liver and kidney) were present in one 
report, which would warrant a systemic evaluation in the 
presence of suspicious symptoms [22].

Many of the points above are exactly why we need a 
multidisciplinary discussion. As well described in the 
interdisciplinary paper by Roshkovan et al., there are a 
number of questions to be answered. Among these are: 
should biopsy be performed before surgery? Is systematic 
workup, including PET, necessary before surgery? How 
much surveillance is necessary before surgery? What 
surgery should be decided and how extensive should 

No. of 
cases

Age Sex Sx Radiologic findings Location Max di-
ameter 
(cm)

Work up Treatment Fol-
low-
up 
(mo)

Recurrence Other 
malignancy

1 [29] 48 F N Solid mass RLL 4.0 CT, MRI,
bronchoscopy

Lobectomy 48 NED No comment

1 [27] 67 M Y Solid and cystic lesion RLL 3.9 CT Wedge No comment
1 [38] 47 F N Round mass with air 

inclusions (“abscess”)
RLL 4.0 CT Segmentectomy 52 NED Cerebral AVM

1 [23] 83 M N Solid nodule LUL 1.8 CT, PET, BRS Segmentectomy 48 NED No comment
1 [15] 40 M Y Solid mass LLL 5.1 CT Lobectomy 26 NED No comment
1 [39] 48 F N Solid mass LLL 3.5 CT Lobectomy 60 NED Bronchogenic 

cyst
4 [20] 36

51
38
59

M
F
F
F

Y
Y
Y
Y

Solid nodule
Solid nodule
Solid nodule
Solid nodule

LLL
RUL
RUL
LLL

2.6
1.8
1.3
2.0

CT, PET, BRS
CT, BRS
CT, RS
CT, BRS

Resection
Wedge
Wedge
Wedge

34
180
120
96

NED
NED
NED
NED

No comment

1 [40] 59 F Y Ground glass nodule RUL 2.4*(7.4) CT, Bone scan, 
Brain CT

Lobectomy 36 NED No comment

1 [22] 48 F Y Solid nodule LUL 1.2 CT, PET Wedge Colon 
tubulovillous 
adenoma, Pitu-
itary adenoma

1 [19] 26 F Y Multicystic bullae LUL 3.2 CT Lobectomy No comment
1 [6] 63 M N Solid nodule LLL 4.0 CT, BRS Lobectomy 12 NED No comment
1 [7] 52 F N Solid nodule RUL 1.2 CT, PET Wedge 36 NED Incidental AAH
Otherwise unnspecified, CT or MRI indicates chest CT and chest MRI.

AAH: alveolar adenomatous hyperplasia; AVM: arteriovenous malformation; CT: computed tomography; F: female; FU: follow-up; LLL: left lower lobe; LNS: lymph 
node sampling; M: male; mo: months; NED: no evidence of disease; No.: Number; RML: right middle lobe; RUL: right upper lobe; SqCC: Squamous cell carcinoma; Sx: 
symptoms

* On histologic exam, the largest diameter of the ground-glass cystic nodule was 7.4 cm

Table 1 (continued) 
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surgery be? And what type of postoperative follow-up is 
required? [22]. In this case, actually, there was no multi-
disciplinary discussion before surgery because no specific 
pulmonary nodules were observed on serial CT scans, 
and the cyst was thought to be simple cyst. Instead, we 
had a multidisciplinary discussion after surgery to deter-
mine the best course of postoperative follow-up and 
management.

In conclusion, alveolar adenoma is rare and considered 
benign. However, with the potential for gradual pro-
gression and a report of malignant transformation, the 
treatment of choice is complete surgical resection. No 
recurrences have been reported after curative surgery.

Acknowledgements
Not applicable.

Authors’ contributions
MMH performed the surgery, managed the patient, and wrote the main 
manuscript. EYS performed the histopathology examinations of the resected 
lesion and prepared the figures. All authors reviewed, read, and approved the 
manuscript.

Funding
No funding has been received for this study.

Data Availability
All of the data and materials used can be found in our hospital’s database.

Declarations

Ethics approval and consent to participate
All procedures were performed according to the tenets of the Helsinki 
Declarations. This case report was approved by the Institutional Review 
Board of the Catholic University of Korea, Seoul St. Mary’s Hospital (IRB No. 
KC22ZISI0339, Date: June 2,2022).

Consent for publication
Informed consent has been obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Received: 21 February 2023 / Accepted: 25 October 2023

References
1. Ye MX, Zao YL, Zhang J. Lung cysts as radiological manifestations of benign 

and malignant Diseases: pitfalls in the diagnosis. Arch Bronconeumol. 
2012;48:138.

2. Frick AE, Ankersmit HJ, Simonitsch-Klupp I, Hoetzenecker K. Difficulties in the 
differential diagnosis of large solitary pulmonary cysts. Interact Cardiovasc 
Thorac Surg. 2022;34:1157–9.

3. Nin CS, de Souza VVS, Alves GRT, do Amaral RH, Irion KL, Marchiori E, et al. 
Solitary lung cavities: CT findings in malignant and non-malignant Disease. 
Clin Radiol. 2016;71:1132–6.

4. Mets OM, Schaefer-Prokop CM, de Jong PA. Cyst-related primary lung malig-
nancies: an important and relatively unknown imaging appearance of (early) 
Lung cancer. Eur Respir Rev. 2018;27:180079.

5. Nicholson AG, Tsao MS, Beasley MB, Borczuk AC, Brambilla E, Cooper WA, et al. 
The 2021 WHO classification of lung tumors: impact of advances since 2015. J 
Thorac Oncol. 2022;17:362–87.

6. Graja S, Makni S, Hentati A, Chaari C, Sellami-Boudawara T, Kallel R. Alveolar 
adenoma: a rare benign tumour of the lung with a challenging diagnosis. 
Turk Patoloji Derg. 2022;38:158–61.

7. Lu YW, Chang SL, Yeh YC, Hsieh YS. Alveolar adenoma and coexisting atypical 
adenomatous hyperplasia: a case report and literature review. Pathologica. 
2022;114:326–31.

8. Yousem SA, Hochholzer L. Alveolar adenoma. Hum Pathol. 1986;17:1066–71.
9. Wang X, Li WQ, Yan HZ, Li YM, He J, Liu HM, et al. Alveolar adenoma com-

bined with multifocal cysts: case report and literature review. J Int Med Res. 
2013;41:895–906.

10. Burke LM, Rush WI, Khoor A, Mackay B, Oliveira P, Whitsett JA, et al. Alveolar 
adenoma: a histochemical, immunohistochemical, and ultrastructural analy-
sis of 17 cases. Hum Pathol. 1999;30:158–67.

11. Sak SD, Koseoglu RD, Demirag F, Akbulut H, Gungor A. Alveolar adenoma of 
the lung. Immunohistochemical and flow cytometric characteristics of two 
new cases and a review of the literature. APMIS. 2007;115:1443–9.

12. Oliveira P, Nunes JFM, Clode AL, da Costa JD, Almeida MO. Alveolar adenoma 
of the lung: further characterization of this uncommon tumour. Virchows 
Arch. 1996;429:101–8.

13. Cakan A, Samancilar O, Nart D, Cagirici U. Alveolar adenoma: an unusual lung 
Tumor. Interact Cardiovasc Thorac Surg. 2003;2:345–7.

14. Nosotti M, Mendogni P, Rosso L, Tosi D, Palleschi A, Basciu M, et al. Alveolar 
adenoma of the lung: unusual diagnosis of a lesion positive on PET scan. A 
case report. J Cardiothorac Surg. 2012;7:1.

15. Zhang X, Bai Y, Wang X, Huang K. Alveolar adenoma with the round-shaped 
mesenchymal cells: a rare case and review of literature. Int J Clin Exp Med. 
2017;10:3936–9.

16. Fujimoto K, Müller NL, Sadohara J, Harada H, Hayashi A, Hayabuchi N. Alveolar 
adenoma of the lung: computed tomography and magnetic resonance 
imaging findings. J Thorac Imaging. 2002;17:163–6.

17. De Rosa N, Maiorino A, De Rosa I, Curcio C, Sellitto C, Amore D. CD34 Expres-
sion in the Stromal Cells of Alveolar Adenoma. Case Rep Med. 2012; 2012: 
913517.

18. Petrella F, Rizzo S, Pelosi G, Borri A, Galetta D, Gasparri R, et al. Giant alveolar 
adenoma causing severe Dyspnoea. J Thorac Oncol. 2010;5:1088–90.

19. Volk L, Minerowicz C, Saadat S, Langenfeld JE. Multicystic alveolar adenoma 
in a symptomatic adult with extensive bullae and mediastinal shift. Surgi 
Case Rep. 2020;3:2–3.

20. Kavas M, Öztürk A, Derdiyok O, Atinkaya C, Ürek S, Yılmaz A, et al. Rare lung 
tumors: alveolar adenoma-four case reports. Turk Thorac J. 2019;20:203–5.

21. Al-Hilli F. Lymphangioma (or alveolar adenoma?) Of the lung. Histopathology. 
1987;11:979–80.

22. Roshkovan L, Thompson JC, Katz SI, Deshpande C, Jenkins T, Nowak AK, et al. 
Alveolar adenoma of the lung: multidisciplinary case discussion and review 
of the literature. J Thorac Dis. 2020;12:6847–53.

23. Okada S, Ohbayashi C, Nishimura M, Abe K, Choh S, Shimada J, et al. Malig-
nant transformation of alveolar adenoma to papillary adenocarcinoma: a 
case report. J Thorac Dis. 2016;8:E358–61.

24. Cavazza A, Paci M, De Marco L, Leporati G, Sartori G, Bigiani N, et al. Alveolar 
adenoma of the lung: a clinicopathologic, immunohistochemical, and 
molecular study of an unusual case. Int J Surg Pathol. 2004;12:155–9.

25. Xue XY, Wang PL, Xue QL, Wang N, Zhang LN, Sun JP, et al. Comparative study 
of solitary thin-walled cavity Lung cancer with computed tomography and 
pathological findings. Lung Cancer. 2012;78:45–50.

26. Hirata A, Saraya T, Arai N, Karita S, Kawachi R, Takei H, et al. Giant bulla 
formation in the lung because of a check-valve mechanism. Respir Investig. 
2017;55:63–8.

27. Hsieh MH, Tseng YH, Hua SF, Chou YH. Cystic alveolar adenoma: an unusual 
clinical presentation of a rare lung Neoplasm. Pathology. 2015;47:78–80.

28. Hartman MS, Epstein DM, Geyer SJ, Keenan RJ. Alveolar adenoma. Ann Thorac 
Surg. 2004;78:1842–3.

29. Wang L, Wang X, Rustam A, Hu J. Alveolar adenoma resected by thoraco-
scopic Surgery. Ann Thorac Cardiovasc Surg. 2013;19:489–91.

30. Nakamura H, Adachi Y, Arai T, Miwa K, Haruki T, Fujioka S, et al. A small 
alveolar adenoma resected by thoracoscopic Surgery. Ann Thorac Surg. 
2009;87:956–7.

31. González ET, Sánchez-Yuste R, Jiménez-Heffernan JA. Cytologic features of 
pulmonary alveolar adenoma. Acta Cytol. 2008;52:739–40.

32. Semeraro D, Gibbs AR. Pulmonary adenoma: a variant of sclerosing haeman-
gioma of lung? J Clin Pathol. 1989;42:1222–3.

33. Böhm J, Fellbaum C, Bautz W, Präuer HW, Höfler H. Pulmonary nodule caused 
by an alveolar adenoma of the lung. Virchows Arch. 1997;430:181–4.



Page 8 of 8Sung and Moon Journal of Cardiothoracic Surgery          (2023) 18:303 

34. Halldorsson A, Dissanaike S, Kaye KS. Alveolar adenoma of the lung: a clinico-
pathological description of a case of this very unusual tumour. J Clin Pathol. 
2005;58:1211–4.

35. Kondo N, Torii I, Hashimoto M, Takuwa T, Tanaka F, Tsujimura T, et al. 
Alveolar adenoma of the lung: a case report. Ann Thorac Cardiovasc Surg. 
2011;17:71–3.

36. Bhavsar T, Uppal G, Travaline JM, Gaughan C, Huang Y, Khurana JS. An unusual 
case of a microscopic alveolar adenoma coexisting with lung carcinoma: a 
case report and review of the literature. J Med Case Rep. 2011;18:187.

37. Panagiotou I, Kostikas K, Sampaziotis D, Kotoulas C. Alveolar adenoma: 
an extremely rare innocent coin lesion. Interact Cardiovasc Thorac Surg. 
2012;14:335–7.

38. Tang X, Wu Z, Shen Y. Coexistence of lung alveolar adenoma with cerebral 
arteriovenous malformations: a case report and literature review. Oncol Lett. 
2015;10:250–4.

39. Gan M, Weng S, Zheng H, Zhang L. Coexistence of lung alveolar adenoma 
with bronchogenic cyst: a case report and literature review. Int J Clin Exp 
Pathol. 2017;10:747–9.

40. Wu X, Yuan B, Huang L, Yin X, Liu JC. Alveolar adenoma with poor imaging: a 
case report. J Int Med Res. 2020;48:300060519885269.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Enlarging pulmonary cyst: a rare form of alveolar adenoma
	Abstract
	Introduction
	Case presentations
	Discussion
	References


