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[Abstract] Objective To analyze the clinical - pathological features of brain metastases of lung
adenocarcinoma and detect the expressions of anaplastic lymphoma kinase (ALK) and epidermal growth
factor receptor (EGFR) in order to guide the targeted drug therapy of patients with advanced lung cancer.
Methods A total of 86 cases of brain metastases from non-small cell lung cancer (NSCLC) in Huashan
Hospital, Fudan University from January 2013 to December 2016 were selected for pathological analysis by
HE staining and immunolabeling, ALK and EGFR expression were detected by immunohistochemical
staining. Results Among 86 cases of brain metastases from NSCLC, 74 cases (86.05%) were
adenocarcinoma, 3 cases (3.49%) of squamous cell carcinoma, and 9 cases (10.47%) of neuroendocrine
tumors. Among the 74 brain metastases from lung adenocarcinoma, there were 44 cases (59.46%) of solid
type, 9 cases (12.16%) of acinar type, 14 cases (18.42%) of papillary type and 7 cases (9.46%) of
micropapillary type, which were significantly different from the pathological subtypes of primary lung
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adenocarcinoma reported in the literature (x°=97.858, P =0.000). The expression rate of ALK protein was
9.46% (7/74), the expression rates were not statistically significant in different pathological types (x° =
1.690, P = 0.639). The expression rate of EGFR non - mutant protein was 52.70% (39/74), and the
expression rates were statistically significant in different pathological types (x*=7.938, P =0.047). Fourteen
cases (18.92%, 14/74) showed positive staining by specific mutation antibody of exon 19 of EGFR gene,
while 12 cases (16.22%, 12/74) having exon 21 of EGFR gene mutation, and the total positive rate was
33.78% (25/74), the expression rates were not statistically significant in different pathological types (x° =
1.721, P =0.632). The expression levels of ALK and EGFR in brain metastases from lung adenocarcinoma
were mutually exclusive (x* = 12.462, P = 0.001). Conclusions Among lung adenocarcinoma, the solid
lung type and the micropapillary type have higher tendencies of brain metastasis. The expression rates of

ALK and EGFR in brain metastases were consistent with those of primary lung adenocarcinoma, and their

< 273 -

expression was mutually exclusive.

[Key words] Carcinoma, non-small-cell lung; Neoplasm metastasis; Receptor, epidermal growth

factor; Lymphoma, large-cell, anaplastic; Immunohistochemistry
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Pathological observation of brain metastases from poorly differentiated lung adenocarcinoma
HE staining Clear brown-yellow particles could be seen in the nucleus of tumor cells, TTF-1 was strong positive

Immunohistochemical staining (EnVision)
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Figure 2 Pathological observation of brain metastasis from poorly differentiated lung squamous cell carcinoma
No staining of tumor cell nucleus, TTF-1 was negative expression (Panel 2b).

No staining of tumor cell cytoplasm, Napsin A was negative expression (Panel 2c).
Clear brown-yellow particles could be seen in the nucleus of tumor cells, P40 was strong

cells distributed like nest (Panel 2a).
Immunohistochemical staining (EnVision)
Immunohistochemical staining (EnVision)

HE staining

positive expression (Panel 2d). Immunohistochemical staining (EnVision)
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cells were diffuse (Panel 3a). HE staining

positive expression (Panel 3b). Immunohistochemical staining (EnVision) Clear brown-yellow particles could be seen in the cytoplasm
of tumor cells, CgA was positive expression (Panel 3¢). Immunohistochemical staining (EnVision) Clear brown-yellow particles could
be seen in the nucleus of tumor cells, CD56 was strong positive expression (Panel 3d). Immunohistochemical staining (EnVision)
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Figure 3 Pathological observation of brain metastasis from poorly differentiated lung neuroendocrine carcinoma X 100  The tumor
Clear brown -yellow particles could be seen in the cytoplasm of tumor cells, Syn was

X 100 The tumor
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Figure 4 Histological classification of brain metastases from
lung adenocarcinoma HE staining X 200  Acinar type: the
tumor cells were arranged in adenoids, the cytoplasm and
glandular cavity contained mucus (Panel 4a). Solid type:
polygonal tumor cells were arranged in sheets (Panel 4b).
Papillary type: tumor cells were arranged in a papillary shape
around the axis of fibrous vessels (Panel 4¢). Micropapillary

type: tumor cells were arranged in clusters lacking the axis of
fibrous vessels (Panel 4d).
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Table 1. Comparison of the pathological classification of
primary lung adenocarcinoma reported in the literature and

the brain metastasis from lung adenocarcinoma in this

study [case (%)]
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P 0.000
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Figure 5 Immunohistochemically labeled ALK findings (EnVision) X100 ALK expression was negative in cytoplasm of tumor cells
(Panel 5a). ALK expression was weakly positive in cytoplasm of tumor cells (Panel 5b). ALK expression was moderately positive in
cytoplasm of tumor cells (Panel 5¢). ALK expression was strongly positive in cytoplasm of tumor cells (Panel 5d).
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Figure 6 Immunohistochemically labeled EGFR findings (EnVision) X 100 EGFR expression was negative in cytoplasm of tumor
cells (Panel 6a). EGFR expression was weakly positive in cytoplasm of tumor cells (Panel 6b). EGFR expression was moderately positive
in cytoplasm of tumor cells (Panel 6¢). EGFR expression was strongly positive in cytoplasm of tumor cells (Panel 6d).
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Figure 7 Immunohistochemically labeled EGFR exon 19 specific mutation (E746-A750del) and EGFR exon 21 specific mutation
(L858R) findings (EnVision) X 100 E746-A750del expression was negative in cytoplasm of tumor cells (Panel 7a). E746-A750del
expression was positive in cytoplasm of tumor cells (Panel 7b). L858R expression was negative in cytoplasm of tumor cells (Panel 7c).

L858R expression was positive in cytoplasm of tumor cells (Panel 7d).
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Table 2. Comparison of the positive rate of ALK, EGFR and mutant EGFR in different pathological types of brain

metastasis from lung adenocarcinoma

. - ALK EGFR RAFR EGFR
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il AL Sk 2 (451 7 0/ 7 77 6/ 7 1/ 17 3/ 7 4/ 7
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SARAE[H(%)] 44 5(11.36)  39(88.64) 21(47.73) 23(52.27) 15(34.09) 29(65.91)
X 18 1.690 7.938 1.721
P14 0.639 0.047 0.632

ALK, anaplastic lymphoma kinase, N () AR P bk B 9 B EGFR epidermal growth factor receptor, Fe K N2k

F®3MMRAE MR ALK 5 EGFR ki 22 5% [ 1 (%) ]
Table 3. The difference of ALK and EGFR expression in

brain metastases from lung adenocarcinoma [case (%)]
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M #-1  endothelin-1(ET-1)
T2 S-SR Tl B B N

reverse transcriptase-polymerase chain reaction(RT-PCR)
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gas chromatography tandem mass spectrometry(GC-MS/MS)
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gas chromatography-mass spectrometry(GC/MS)
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three dimensional T,-weighted sampling perfection with
application of optimized contrasts using different flip angle
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