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[Abstract] Background and purpose: Gene fusions have been identified as recurrent oncogenic events in
lung adenocarcinoma. Our purpose are to study the histologic features of anaplastic lymphoma kinase (ALK), c-ros
oncogene 1 receptor tyrosine kinase (ROS1) and RET proto-oncogene fusion-positive lung adenocarcinomas and to
evaluate the correlation between psammoma bodies and fusion-positive lung adenocarcinomas. Methods: In this

study, we performed a comprehensive histologic analysis of 44 fusion-positive (including 15 RET, 20 ALK and 9 ROS1)
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lung adenocarcinomas and 111 fusion-negative [including 20 epidermal growth factor receptor (EGFR), 20 Kirsten
rat sarcoma viral oncogene (K-ras), 71 pan-negative] lung adenocarcinomas. Results: ALK, RET and ROS1 fusion-
positive lung adenocarcinomas were more prevalent in solid or acinar predominant adenocarcinoma. Multivariate
analysis showed that tumors harboring a fusion gene had significantly higher prevalence of the presence of signet
ring cells (P=0.000), micropapillary component (P=0.044), mucinous cribriform pattern (P=0.000) and extracellular
mucin (P=0.010). The incidence of psammoma bodies was higher in the lung adenocarcinomas with a gene fusion
than in tumors without gene fusions (P=0.000). Psammoma bodies were more likely to be found in tumors with any
micropapillary component and/or mucinous cribriform pattern than in tumors lacking a micropapillary component
and/or mucinous cribriform pattern (P=0.000). Conclusion: Our data showed that the presence of psammoma bodies,
micropapillary component, mucinous cribriform pattern, extracellular mucin or signet ring cells may be either sensitive
or specific to predict tumors harboring a fusion gene. These distinct morphologic features may be helpful in selecting
cases for further accurate molecular testing.
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Tab.1 Comparison of histopathologic characteristics between fusion-positive group with fusion-negative group

Fusion-positive

Fusion-negative

ltem ALK ROSI  RET  Total EGFR  K-ras  Negative Total Pvalue®
(n=20) (n=9) (n=15) (N=44) (n=20) (n=20) (n=71) (N=111)

Predominant subtype
Lepidic 0 0 0 0(0%) 3 0 7 10(9.0%)
Acinar 11 2 6 19(43.2%) 16 3 31 50(45.0%)
Papillary 1 2 0 3(6.8%) 0 2 11 13(11.7%) 0.060
Micropapillary 0 1 1 2(4.5%) 0 0 9 9(8.1%)
Solid 3 3 7 13(29.5%) 1 4 9 14(12.6%)
Mucinous 5 1 1 7(15.9%) 0 11 4 15(13.5%)

Other histological pattern
Psammoma bodies 12 3 7 22(50%) 5 1 9 15(13.5%) 0.000
Extracelluar mucus 15 3 6 24(54.5%) 0 13 22 35(31.5%) 0.010
Mucinous cribriform 9 1 5 15(34.1%) 0 1 6 7(6.3%) 0.000
Signet-ring cell 12 2 2 16(36.4%) 0 5 5 10(9.0%) 0.000
Micropapillary” 12 4 7 23(52.3%) 2 2 33 37(33.3%) 0.044

*: Comparison of fusion-positive group with fusion-negative group; “: Any micropapillary component
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155G iR, FEA dREA N RR R o b 2
5941(59/155, 38.1%), M, FhGHLRZH244)
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Bl 1 ALKRhE B E PR AR
Fig. 1 ALK adenocarcinoma

Mucinous cribriform pattern consist of abundant extracellular mucus

(x400)

2  ROS1EL&EFE PR IREE

Fig.2 ROS1" adenocarcinoma

Tumor cells consist of a lot of signet-ring cells
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Tab.2 Relationship between psammoma bodies and oncogenic driver mutaion/fusion

Any mutation

Item (ALK/ROS/RET/EGFR/ ~ 1\ mutation

Any fusion No fusion

Total P value

K-ras) (negative) 1081 PValue s iROSRET) (EGFRIK-rasiegative)
Psammoma bodies
2 22 1
" 8 ? 0.004 > 37 0.000
- 56 62 22 9 118
Total 84 71 44 111 155
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B 3 RETRAYEE R AR E
Fig.3 RET+ adenocarcinoma

Extensive psammoma bodies showing irregular calcification within
the micropapillary adenocarcinoma and fibrous stroma

*3

(x200)
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Fig. 4 Micropapillary pattern is associated with psammoma
bodies

Psammoma body was in the center of the micropapillary cluster and
completely surrounded by a layer of neoplastic cells
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Tab.3 Relationship between psammoma bodies and other histologic pattern

Micropapillary Extracelluar Signet-ring cell Mucinous cribriform
Item P value mucus P value P value P value
+ - Total + Total + - Total + Total
Psammoma bodies
+ 29 8 37 0.000 19 18 0.080 10 27 37 0.076 13 24 37 0.000
- 31 87 118 ' 40 78 118 ' 16 102 118 ’ 9 109 118 '
Total 60 95 155 59 96 155 26 129 155 22 133 155
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