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Abstract
BACKGROUND: Adenocarcinoma (ADC) of the lung is the most common subtype of non-small cell lung cancer 
(NSCLC), occurring in ~40% of all patients with significantly higher incidence of brain metastasis compared with 
other subtypes of NSCLC. Among the five subtypes ADC of the lung, micropapillary predominant ADC may be more 
likely to metastasize. There are almost no reports of micropapillary ADC of the lung initially discovered to metastasis 
into the same site in the brain that has been previously operated.

CASE REPORT: We reported a 54-year-old woman who was referred to ICU of Dr. Hasan Sadikin Hospital, Bandung, 
due to a decreased of consciousness. Head computed tomography scan revealed multiple isohypodense lesions in 
the right frontal with brain edema. She had craniotomy total tumor removal 8 months earlier and diagnosed as brain 
metastasis due to micropapillary ADC of the lung. She refused to receive chemoradiotherapy. At the operation site, 
multilobulated lesions were found, and hence, she was operated for the 2nd time at the same site with the first one, 
exhibited the same histology. Immunohistological shown positive results for thyroid transcription factor (TTF)-1 and 
cytokeratin (CK)-7; negative for CK-20, led to a diagnosis of micropapillary ADC of the lung.

CONCLUSION: Herein, we reported our experience regarding a case of micropapillary ADC of the lung, considered 
as poorly differentiated ADC and associated with a high-grade lesion that metastasized to the same site that had 
been previously operated, twice. A definitive diagnosis was possible only through a histopathological examination 
along with a good communication between the surgeon and the pathologist.
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Introduction

Adenocarcinoma (ADC) of the lung is the most 
common subtype of non-small cell lung cancer (NSCLC), 
occurring in ~40% of all patients, is characterized by rapid 
progression or higher incidence of early brain metastasis 
compared with other subtypes of NSCLC [1]. The 
International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory 
Society criteria for lung ADC classification [2] and the 
2015 WHO criteria lung tumor classification recommend 
the identification of pathological patterns [3]. Primary 
invasive lung ADC has five architectural growth 
patterns, including lepidic, acinar, papillary, solid, and 
micropapillary patterns. Tsuta et al. reported that the 
most prevalent subtypes of invasive lung ADC was 
papillarypredominant (37.1%), lepidicpredominant 
(15.1%), solid tumor with mucin production predominant 
(13.7%), acinar predominant (10.8%), and micropapillary 
predominant (6.7%) [4]. Herein, we reported our 

experience regarding a case of micropapillary ADC of 
the lung, considered as poorly differentiated ADC, and 
associated with a high-grade metastasized lesions to the 
same site that had been previously operated, twice; the 
first surgery had been performed 8 months before at the 
very same area in the brain, the right frontal lobe.

Case Presentation

We present the case of a 54-year-old woman 
who suffered from intermittent headaches that worsened 
overtime but could be relieved with analgesics along 
with behavioral changes over the preceding 2 months. 
Neurological examinations and other cranial nerves 
revealed normal findings with no motor and sensory 
deficits. Chest radiograph (Figure  1a) and blood 
examination results were also within normal limits. 
Computed tomography (CT) scan of the head revealed 
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an irregular isohypodense lesion in the right frontal 
region that was enhanced inhomogeneously with 
contrast, ring enhancement (+), peritumoral edema (+), 
midline shift >5 mm to the left, and sulcus and gyrus 
compressed (Figure 1b) and a pre-operative diagnosis 
of high-grade glioma was made.

Figure 1: A pre-operative chest radiograph (a). The head computed 
tomography scan with contrast showing a large right frontal irregular 
isohypodense lesion with ring enhancement central necrosis 
appearance (b). Tumor was grayish, not easy on suction, highly 
vascular, easy to be bleed (c)

a b c

A craniotomy tumor removal surgery in the 
supine position using a right pterional approach was 
performed. The tumor was found to be grayish, not easy 
to suction, highly vascular, bleeding easily, and sticking 
to the meninges and measured 7 × 5 cm (Figure  1c). 
Histological examination confirmed the presence of 
micropapillary patterns predominant and perivascular 
arrangement (Figure 2a). The cells were strongly diffuse 
and demonstrated positive immunoreactivity to cytokeratin 
(CK) and moderately positive immunoreactivity to 
epithelial membrane antigen (EMA) (Figure  2b and c). 
Immunoreactivity to glial fibrillary acidic protein (GFAP) 
and vimentin was negative (Figure 2d and e). Tumor cells 
had round nuclei with a regular shape, chromatin, and a 
moderate amount of cytoplasm with distinct cell borders; 
hence, they contained prominent nuclei. The Ki-67 
rate of labeling index was 40% (Figure 2f). Finally, the 
tumor was diagnosed as micropapillary ADC of the lung 
based on histological and immunohistochemical (IHC) 
findings; thyroid transcription factor-1 (TTF-1) and CK-7 
positive, CK-20 negative (data not shown). Diagnose of 
lung carcinoma metastasis was made even the chest 
radiograph within normal limit (Figure 1a). Post-operative 
chemoradiotherapy was planned, but the patient refused.

Figure  2: Photomicrograph showing the sheets of the tumor cells 
arrange in papillary and perivascular pseudopapillary patterns 
(a) (H and E, ×400; inset H and E ×100). The immunohistochemical 
profile shows positivity for cytokeratin (b) and epithelial membrane 
antigen (c); negativity for GFAP (d) and vimentin (e) (×400). Tumor 
cells positivity for proliferative marker Ki-67 (f) (×400)

a b c
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After 8 months, the patient returned to 
our emergency unit due to a decreased level of 
consciousness. CT scan of the head revealed the 
presence of multilobulated lesions (Figure 3a) at the very 
same site where total removal surgery was previously 
performed. IHC examination demonstrated positive 
results for TTF-1 and CK-7 but negative result for CK-20 
(Figure  3b-d) which confirms to a diagnosis of lung 
carcinoma metastasis with >32% positivity of moderate 
intensity to programmed cell death ligand-1. A recent 
chest radiograph revealed the presence of small 3 cm 
nodules in the middle and inferior lobes of the right lung 
(Figure 4a). A contrast chest CT scan (both coronal and 
sagittal planes) (Figure b and c) revealed the presence 
of a 4.5-cm isohypodense mass that enhanced with 
contrast in the inferior lobe of the left lung. A fine-needle 
aspiration biopsy of both lungs was performed and the 
tumor was finally diagnosed as primary lung ADC with 
no mutations in the epidermal growth factor receptor 
(EGFR; using q-RT-PCR for exons 18, 19, 20, and 21; 
data not shown). However, the patient died 2 weeks 
after the second surgery due to respiratory failure.

Figure 4: A recent chest radiograph showed the presence of small 
3 cm nodules in the middle and inferior lobe of the right lung 
(a). A contrast chest computed tomography scan both coronal (b) and 
sagittal (c) showed the presence of a 4.5 cm isohypodense mass that 
enhanced with contrast in the inferior lobe of the left lung

a b c

Discussion

Micropapillary ADC of the lung has been 
recognized as high-grade variants of lung ADC. The 

Figure  3: Following a recently head computed tomography scan 
showed the presence of multilobulated lesion at the very same site of 
previously performed total tumor removal (a). Immunohistochemical 
positivity for thyroid transcription factor-1 (b) and cytokeratin (CK)-7 
(c); negativity of CK-20 (d) (×400)

a

b c d
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diagnosis of micropapillary ADC of the lung confirmed 
by histopathological examination. Micropapillary is 
considered equivalent to poorly differentiated ADC 
and resembles a morphology associated with a worst 
prognosis [5], [6]. The first report found with our literature 
query was published in 2002 by Amin et al. [6]; the 
authors acknowledged that micropapillary carcinoma 
in lung had been recognized, but no importance had 
yet been given to it. Miyoshi et al. were the first to 
describe the morphologic features of the micropapillary 
pattern in lung primary tumors. They simply described 
it as “small papillary tufts lacking a central fibrovascular 
core” [7] which have specific clinical and histopathological 
characteristics, such as a relatively female predominance 
and older age, which are consistent with our patient 
who was a 54-year-old woman. The study reveals that 
micropapillary ADC of the lung patient showed higher 
propensity to develop lymph node metastasis and had 
an overall decreased survival compared to those without 
a micropapillary component [7], [8], [9], [10], [11], [12].

Cytology became an important tool for 
diagnosis. Hoshi et al. defined the cytological features 
important in the diagnosis of micropapillary components 
as round, three-dimensional, cohesive clusters of 
neoplastic cells (consisting of >3 and <20 cells) with 
a pseudopapillary configuration. In their study, patients 
with these features in early Stage I disease had worse 
prognosis compared to controls [13]. Furthermore, a 
case report by Duncan et al. described the features seen 
in a primary lung cancer with significant micropapillary 
components as highly cellular malignant cells arranged 
in tight three-dimensional clusters, papillae without 
fibrovascular cores, and discohesive sheets of cells. 
Their avascular papillary structures and cell clusters 
were composed of overlapping atypical nuclei with 
irregular nuclear membranes and prominent nucleoli. 
In addition, they described many discohesive individual 
cells and clear spaces at the periphery of the cell 
balls, accentuated with Romanowsky stain [14]. These 
features were to diagnosis micropapillary carcinoma at 
the time and some are still used.

The major diagnostic dilemma arises in the 
histological diagnosis; in our study, some important 
IHC examinations were performed. The differential 
diagnoses include papillary meningioma, which is EMA 
and CK positive but vimentin negative. In our case, 
we detected a strongly diffuse CK expression, which 
suggested a metastatic carcinoma, but somehow, 
there was no evidence of malignancy in any other 
part of the body. Other differential diagnoses include 
papillary ependymoma which is GFAP positive and 
astroblastoma, which is characterized by a typical 
palisading pattern of astrocytic cells with broad, non-
tapering, strongly GFAP-positive processes radiating 
toward the central blood vessels. GFAP expression is 
rare; our case revealed GFAP-negative expression in 
the cell. Tumor invasion can occur into the adjacent 
brain tissue with abundant blood supply and higher 

Ki-67 index; in our case, the malignant features were 
exhibited with a high Ki-67 index. Due to their rare 
occurrence, unusual chest radiograph in the first place, 
and some inconsistencies, the final diagnosis is still 
dependent on pathological results.

In high-grade variants of lung ADC, such 
as in our case, chemo- and radio-therapy should be 
considered at the time of primary diagnosis, regardless 
of the surgical outcome. However, our patient refused 
to receive chemoradiotherapy. Eight months later, 
the patient returned to our emergency unit due to a 
decreased level of consciousness. CT scan of the head 
revealed the presence of a multilobulated mass in the 
very same area where total tumor removal surgery 
was previously performed. In our case, there were no 
pre-operative findings indicating the presence of lung 
cancer. Somehow, the patient refused to receive post-
operative chemo-radiotherapy and coincidentally, a 
multilobulated lesion was found at the very same site as 
previously operated. Therefore, she was operated for 
the 2nd time and exhibited an identical histology, which 
led to a diagnosis of micropapillary ADC of the lung that 
metastasis to the brain, twice.

In our center, the most common metastasizes 
tumor to the brain has been found to be lung cancer 
(64%) followed by thyroid (13%) and breast (9.4%) 
cancer. Several theories have been suggested to 
explain the mechanism of micropapillary ADC of the 
lung initially discovered to metastasis into the same site 
in the brain that has been previously operated twice, 
including their rich vascularity, originally malignant, 
fast growth rate that allows short time for metastasis 
spreading, hormonal factors, and high metabolic rate 
that provide a competitive metabolic environment. 
However, the exact mechanism of this phenomenon 
occurrence remains unclear. Although the primary 
lesion in the lung seems inhibited, they are activated 
when they move to the metastatic lesion and entrench 
themselves in the tissues at the secondary location [15]. 
This leads to affinity between tumors, which has been 
speculated to be a cause of same site of metastasis. 
A high-grade variant of micropapillary ADC of the lung 
with unusual chest radiograph imaging place and 
some inconsistencies that may result in a diagnostic 
dilemma, which can lead to incorrect choices for 
therapy. In general, brain imaging characteristics might 
lead to confusion between extra- or intra-axial brain 
tumors. The mechanism underlying such a lung tumor 
metastasis is not completely understood and the pre-
operative diagnosis remains challenging.

Conclusion

We have reported micropapillary ADC of the 
lung that metastasized to the brain in the same site, twice, 
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even after the first lesion in the brain previously operated 
totally. Therefore, in our case, a definitive diagnosis was 
possible only through the histopathological examination 
along with a good communication between the surgeon 
and the pathologist.

Consent

Informed consent was obtained from the 
patient for publication of this case report and any 
accompanying images.
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