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Cytological features of atypical adenomatous hyperplasia 
and adenocarcinoma in situ of the lung: a case report
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Atypical adenomatous hyperplasia (AAH) and adenocarcinoma in situ (AIS) are generally treated as different lesions, depending on the differ-
ences in lesion size and histological findings. However, these differences are not absolute; thus, AAH and AIS are often difficult to distinguish. 
Moreover, whether AAH and AIS can be regarded as different lesions remains unknown because cytological specimens, especially those of AAH, 
are rare. In this study, we examined these uncommon cytological specimens and compared the cytological findings between AAH and AIS. We 
observed many common cytological features with no obvious differences between AAH and AIS. These findings suggest that these two distinct 
lesions can be grouped into a single category. Therefore, we propose creating a new cytological category.
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INTRODUCTION

Atypical adenomatous hyperplasia (AAH) is generally defined 
as lesions ≤0.5 cm in diameter [1,2]. These lesions are diffi-
cult to detect with preoperative computed tomography (CT) 
scans owing to the 0.5 cm detection limit of thin-slice CT [3,4]. 
Therefore, most AAHs are incidentally discovered during vi-
sual examination of the cut surfaces of resected lung cancer 
specimens or through the investigation of pathological speci-
mens using microscopy. Thus, cytological specimens of AAH 
are rare and their details remain unclear [4]. The present study 
aimed to address this gap by preparing cytological specimens 
of lesions diagnosed as AAH or adenocarcinoma in situ (AIS), 
respectively. We examined the cytological features of AAH and 
compared them with those of AIS. We then investigated the 
differences between AAH and AIS, and whether they could be 
distinguished based on cytological findings. We also compared 
the definitional, histological, and genetic differences and sim-

ilarities between AAH and AIS to investigate the need to con-
sider them as different lesions.

CASE REPORT

Case 1 involved a 53-year-old Japanese non-smoking female. 
The patient’s comorbidities included chronic cough due to 
gastroesophageal reflux disease, cough variant asthma, hyper-
lipidemia, hypertension, and leiomyoma. The patient's uncle 
had tongue cancer. Chest CT was performed to investigate the 
chronic cough and revealed ground-glass opacity (GGO) 0.7 
cm in diameter in the left upper lobe of the lung. Subsequently, 
as the GGO could have been lung cancer, the patient under-
went thoracoscopic partial resection of the left upper lobe.

Case 2 involved a 78-year-old Japanese female exposed to 
secondhand smoke. The patient’s comorbidities included severe 
mitral stenosis and atrial fibrillation. The patient’s father and 
brother had pancreatic cancer. Chest CT was performed for 
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preoperative evaluation of severe mitral stenosis and revealed 
multiple GGOs in both lungs. These GGOs were followed up 
with CT. During follow-up, one of the multiple GGOs at the 
apex of the right upper lobe increased from 0.6 cm to 0.8 cm 
in diameter and its density also increased. These CT findings 
suggested that the precancerous lesion may have transformed 
into invasive cancer. Therefore, thoracoscopic partial resection 
of the right upper lobe was performed.

Cytological findings
In both cases, we rubbed the respective lesions on isolated lung 
specimens with Orcellex Brush RT (Rovers Medical Devices 
BV, Oss, Netherlands) and collected the lesions in BD Cytorich 

red preservation solution (Becton Dickinson and Company, 
Sparks, MD, USA). Then, we performed liquid-based cytolog-
ical examination of the Papanicolaou-stained specimens using 
the BD Cytorich method.

Case 1
The low-power view showed sheet-like, mildly overlapping cell 
aggregates (Fig. 1A). The high-power view revealed that the 
atypical cells comprising these aggregates had pale cytoplasm, 
nuclei with finely granular chromatin, and tiny, prominent 
nucleoli (Fig. 1B). Nuclear irregularities, including nuclear 
wrinkles, were often observed (Fig. 1C), while intranuclear 
cytoplasmic inclusion bodies (Fig. 1B) and nuclear grooves ap-

Fig. 1. Cytological features of atypical adenomatous hyperplasia (AAH) and adenocarcinoma in situ (AIS). (A) Low-power view of AAH 
cells showing sheet-like aggregates. (B) High-power view of AAH cells showing intranuclear cytoplasmic inclusion bodies in the center. (C) 
Conspicuous nuclear wrinkles in AAH cells. (D) Nuclear groove in AAH cells (yellow arrow). (E) Sheet-like appearance of AIS cell clusters at 
low-magnification, as well as several binuclear cells (yellow arrows). (F) High-magnification of AIS cells showing clear nuclear wrinkles. (G) 
Intranuclear cytoplasmic inclusion bodies and nuclear grooves (yellow arrows) in AIS cells. (H) Mild cell size variation observes in AIS cells. 
The cell in the lower left (yellow arrow) is twice as large as the other cells (A–H, Pap).
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pearing similar to coffee beans, were sometimes observed (Fig. 
1D). Binuclear cells were rarely identified.

Case 2
At low-magnification, atypical cell clusters appeared sheet-like 
and showed mild overlap, with several binuclear cells observed 
in a single cell cluster (Fig. 1E). Binuclear cells were often ob-
served on the cytological slides. At high-magnification, the 
atypical cells were small and had high nucleus-to-cytoplasm (N/
C) ratios, pale cytoplasm, nuclei with finely granular chroma-
tin, small prominent nucleoli, and often clear nuclear wrinkles 
(Fig. 1F). Intranuclear cytoplasmic inclusion bodies and nucle-
ar grooves were occasionally observed (Fig. 1G). The atypical 
cells were usually uniform but showed mild size variation (Fig. 
1H).

Histological findings
Case 1
The alveolar septal walls were thickened (Fig. 2A). Atypical 
cells resembling type II alveolar epithelial cells and Clara cells 
had proliferated and replaced the existing alveolar epithelium 
(Fig. 2B). These atypical cells were small, uniform, and hyper-
chromatic. Moreover, they also had high N/C ratios and some-
times showed intranuclear cytoplasmic inclusion bodies (Fig. 
2B). Based on these histological findings and the lesion size (0.5 
cm in diameter), we diagnosed the lesion as AAH.

Case 2
The alveolar septal walls were thickened with inflammatory cell 
infiltration and papillary architecture (Fig. 2C). Atypical cells 
that resembled type II alveolar epithelial cells and Clara cells 

Fig. 2. Histological features of atypical adenomatous hyperplasia (AAH) and adenocarcinoma in situ (AIS). (A) Low-power view of an AAH 
lesion showing alveolar septal wall thickening. (B) Similarity of AAH cells with type II alveolar epithelial and Clara cells. Intranuclear cyto-
plasmic inclusion bodies are shown (yellow arrows). (C) Low-magnification showing thickened alveolar septal walls with permeated inflam-
matory cells, along with papillary structures. (D) Mild size variation and overlap in AIS cells (yellow arrows).
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had proliferated, replacing the existing alveolar epithelium (Fig. 
2D). These atypical cells were small, hyperchromatic, and had 
high N/C ratios (Fig. 2D). Mild size variations were observed, 
with partial nuclei overlap (Fig. 2D). Intranuclear cytoplasmic 
inclusion bodies and binuclear cells were also observed. Based 
on these histological findings and the lesion size (0.8 cm in di-
ameter), we diagnosed the lesion as AIS.

DISCUSSION

We initially compared the histological findings of AAH and 
AIS. Both AAH and AIS cells resemble type II alveolar epithe-
lial cells and Clara cells, and proliferate and replace existing al-
veolar epithelium. However, AAH and AIS differ in lesion size, 
overall lesion structure, and the presence of mild variations in 
cell size. In addition to lesion size, the cell density and chroma-
tin condition [5,6] can be used to differentiate AAH from AIS, 
as in the present study. However, distinguishing these condi-
tions remains challenging [4]. Thus, differentiating AAH from 
AIS should consider both histological findings and lesion size.

Second, we compared the cytological findings between AAH 
and AIS. Many cytological features were shared between AAH 
and AIS, including sheet-like and mildly overlapping cell aggre-
gates; small cells; high N/C ratio; pale cytoplasm; fine granular 
chromatin; small prominent nucleoli; and cell irregularities 
such as intranuclear cytoplasmic inclusion bodies, nuclear 
wrinkles, and some nuclear grooves. Slight differences were 
observed between the two conditions. The first was the size 
variation in atypical cells. While the AAH cells were generally 
uniform in size, some AIS cells exhibited mild size variation. 
The second was the frequency of binuclear cells, as more bi-
nuclear cells were observed on AIS slides than on AAH slides, 
and more than one binuclear cell was identified in each AIS cell 
cluster. In contrast, binuclear cells were barely observed on the 
AAH slides. Despite these two slight differences, they did not 
differentiate AAH from AIS as the mild size variations were not 
seen on the entire AIS specimen, and binuclear cells are also 
observed in AAH [6]. In addition, the overall lesion structures 
and lesion sizes could not be determined in the cytological 
specimens. Therefore, our cases suggest that cytological speci-
mens alone cannot be used to differentiate AAH from AIS.

These slight cytological differences between AAH and AIS 
are also observed in severe dysplasia and carcinoma in situ in 
the gynecological region. These types show slight cytological 
differences, including the N/C ratio and nuclear findings [7]. 

Severe dysplasia shows an N/C ratio ≤80% and nuclear irreg-
ularities [7]. In contrast, carcinoma in situ has an N/C ratio 
>80% and smooth and taut nuclear edges [7]. Both severe 
dysplasia and carcinoma in situ are atypical parabasal cells of 
approximately the same size, with fine granular chromatin. 
Despite these differences, they are often difficult to distinguish; 
therefore, they are treated as a single category (CIN3) in the 
World Health Organization (WHO) classification [7]. Thus, the 
same categorization might be considered for cytological find-
ings in AAH and AIS.

Finally, we summarize the histological, genetic, and defini-
tional differences and similarities between AAH and AIS. One 
difference was lesion size. The “General Rule for Clinical and 
Pathological Record of Lung Cancer” defines AAH as a local-
ized precancerous lesion of peripheral adenocarcinoma of the 
lung with a diameter ≤0.5 cm [1]. It defines AIS as a localized 
adenocarcinoma ≤3.0 cm in diameter, with tumor cells resem-
bling type II alveolar epithelial and Clara cells and dense prolif-
eration [1]. AIS is further defined as replacement growth with-
out stromal, vascular, or pleural invasion [1]. However, AAH 
measuring >0.5 cm has been reported [3,8,9]; in such cases, le-
sion sizes cannot inform their differentiation. Other differences 
between AAH and AIS include the histological type and find-
ings. AIS rarely has a mucinous type, whereas AAH only has a 
nonmucinous type [1,6]. While some histological findings may 
also help to differentiate AAH and AIS [5,6], the potential for 
strong cell atypia in AAH [9] can make this challenging. The 
histological similarities between AAH and AIS include type 
II alveolar epithelial cells and Clara cells and proliferation dis-
placing the alveolar epithelium [1,4,6]. Additionally, both have 
thick alveolar septal walls [6] and show immunohistochemical 
positivity for thyroid transcription factor-1 [1,6]. In addition, if 
surgically removed, the survival rate is almost 100% [4,10]. Pe-
ripheral-type lung adenocarcinoma is thought to occur through 
a multistage process involving AAH, AIS, and invasive ade-
nocarcinoma with gradual accumulation of genetic mutations 
[6,9,11,12]. KRAS mutations have been detected as early as the 
AAH stage [11], with comparable detection rates between AAH 
and AIS [11,13].

Although AAH and AIS differ in lesion size and histological 
findings, the criteria for their differentiation are not always 
clear. However, as they share cytological, histological, genetic, 
and definition similarities, AAH and AIS may not need to be 
treated as different lesions. The WHO Reporting System for 
Lung Cytopathology does not differentiate AAH from AIS in 
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the diagnosis of cytopathology specimens [14]. The monograph 
does not use AIS as cytodiagnosic terminology, and AAH is not 
mentioned [14]. Additionally, new criteria for assessing tumor 
invasion from the International Association for the Study of 
Lung Cancer Pathology Committee suggests the precise classi-
fication of AIS as low-risk lesions [10], supporting the findings 
of the present case report. Therefore, at least in the cytological 
field, where lesion sizes are not relevant, we suggest that AAH 
and AIS be regarded as a single category.

The conclusions of this study require validation in future 
studies including additional cytology specimens from patients 
with AAH. However, as discussed above, such cases are rare 
[4], which complicates the collection of such specimens. In our 
experience, cytology specimens of AIS are easier to collect than 
those of AAH. Therefore, we intend to substantiate our conclu-
sions by comparing the cytological images of AAH presented in 
this report with those of AIS we will collect in the future.
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