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Abstract

Background: Lung cancer is the most prevalent tumor in the world, with lung adenocarcinoma being
the main histological type. It has diverse pathological manifestations and is the leading cause of
cancer-related death worldwide. Inflammatory lesions of the lung and lung adenocarcinoma some-
times have histopathological and morphologic similarities, which make differential diagnosis diffi-
cult. In pathology, the degree of nuclear abnormality is often used to distinguish benign and malig-
nant diseases. Therefore, this study takes the nucleus of pulmonary nodules as the research object
and measures their diameters, which provides a new idea for the differential diagnosis of pneumo-
nia lesions, adenocarcinoma in situ and invasive adenocarcinoma. Methods: Thirty cases of alveolar
epithelial hyperplasia, 30 cases of adenocarcinoma in situ and 30 cases of invasive adenocarcinoma
were collected from the Affiliated Hospital of Jining Medical University. The lesion tissue sections of
were stained for hematoxylin-eosin (HE) staining and TTF-1 immunohistochemical (IHC) staining.
The iViewer digital slice software was used to randomly find 3 alveolar structures in each slice,
measure the nuclear diameter, and calculate the ratio of the largest and smallest nuclear nuclei (L/S)
in each alveolar. Results: There was no significant difference in the ratio between HE staining and
TTF-1 immunohistochemical staining for each disease (P = 0.21 for invasive adenocarcinoma, P =
0.06 for in-situ adenocarcinoma, and P = 0.21 for alveolar epithelial hyperplasia). The differences
in ratio distribution between each two groups of the three diseases were statistically distinct (P <
0.001). The ratio of L/S in invasive adenocarcinoma was the largest, with a median 95% confidence
interval of 4.26~4.44, followed by adenocarcinoma in situ, with a median 95% confidence interval
of 2.27~2.39, and the ratio of alveolar epithelial hyperplasia was the smallest, with a median 95%
confidence interval of 1.58~1.64. The differences in the ratio distribution between each two groups
of the three diseases were statistically significant (P < 0.001). Conclusions: The ratio of maximum
to minimum nuclear diameter among Inflammatory lesions of the lung, adenocarcinoma in situ and
invasive adenocarcinoma were statistically significant (P < 0.05), which could be used as a reference
for differentiating these three diseases.
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2.1. #R

FEIX I [ A 7, WACHE T B R A | RV R B IR T e R A B % 30 1, 3
P 8 B AT AR B, W 70 AR SR X6 MY HE Ge i b) F Rl TTF-1 S M) . &
BARATI B BARANE A R, AREF AR N B AT IR R A Z U 40, 0 TR 5 T R 2B Y@
= Bt = 25 BHA 0 FiAG #1253 A ok fk (FR LS 2021-08-C015).

2.2. HE 351 TTF-1 By IHC 36

HE Gutf: BURFMAR AL BT A e, U Bl 27K, B ZHERGE, Jo/K SREkh BV BiK
b, ZEIRAKIEVE. TRAKE Pt 3~5 min, FHER LEEEWL, BREREEMRI KA, Z8MKIEVE.
PGB G 1~3 min, ZATKIEYE. BRREEREEIRENOK, —HRBRIEREY, WKRE A

TTE-1 {0 THC Jett: 4 B Mism 4l 4] 7 i 27K, I\ EDTA fitlf e ki s s #vie & 3
min, HARARHE R, PBS M. 3% H00 R =R & 15 min, I1—HIARMEH EWH R 27, MAB-
0599), =¥ HE 60min, PBS /. M _Hi, ZiRIFH 30min, PBS /¥k. DAB R, FRARRAG. b
FEWRFERS K, —HRBRIEEEM, WRE .
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Figure 1. Nuclear diameter measurement and difference comparison of IHC staining for HE and TTF-1 in each disease. (a)
HE staining for alveolar epithelial hyperplasia and IHC staining for TTF-1; (b) HE staining for adenocarcinoma in situ and
THC staining for TTF-1; (c) HE staining for invasive adenocarcinoma and IHC staining for TTF-1; (d) Differences in L/S ratios
obtained by the two methods for disease practice

1. &K% HE # TTF-1 #) [HC RBMAMAZERNERERILE. () MEERIEE HE X85 TTF-1 £ IHC 3
s (b) RILARAE HE R85 TTF-1 B HC 8; (c) RIAMRRE HE 85 TTF-1 B HC f; (d) KRR
FEMB LS HEER
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Table 1. Statistical analysis of the differences in L/S ratios obtained by the two methods for each disease

F 1. BIRBERMMGERS LS (HEERHNREITFEST

X Bl B TTF-1 JR AL TTF-1 Jifiv8 b B 44 TTF-1
VS. VS. VS. VS.
Y B HE JEAL i HE Jifiyfe b e 362 HE
Mann Whitney 656
P1H 0.2115 0.0554 0.2147
FEHIL AL P A2 Ko FEHi FEH
P {EiHE ns ns ns
BEARFE(P <0.05)? 7 i i
— IR SEXE P H? B B B
X,Y F iRk 7708, 8583 7476, 8815 8580, 7711
Mann-Whitney U 3613 3381 3616

X =R L/S EAE ) 22 S kATt — 25 4T, HE Jea ) /b i@ 1 je s 4 L/S EefE A $oh 1.63,
JEAL RN 2.29, RIAVERRE N 4.22 (W 2(a), % 2), TTF-1 [ IHC @] F il b4 1/S teil
(AL ECN 1.59, JEARRE AN 2.40, R MERRE N 4.39 (K 2(b), % 3), DL ES5RBIIRTCIERALE HE V)
At TTE-1 YR, =FBpi w42 [ L/S WAl 7 A 2 R 3H Guil & (P < 0.001, WL 2(c), &
4). ¥ HE YI /5 TTF-1 )7 Brill & L/S L E G I, 3231 =408 0 8uE, Hrbiae Bz g 41 L/S HE
IrR AL 1.60, JRALERE N 2.36, IRIEMEARE A 435 (LK 3(a), % 5), ZHERAG 0PIz
] FFEAAAE ST 2 22 (LK 3(b), 72 6), HIULAS AR MERRSE L/S LM M 7 50 oK, H N R A B
iy b R 14 A B AR e/ o il B B2 38 A /S B AL B 95% BLAS IX R VS L 7E 1.58~1.64 2 [A], JRAL
R 2.27~2.39, VRGN 4.26~4.44 (JL3E 5), RTUCRAR O BIEE NS . ik, wld@ i il &
MuE NI NS SN AN AR B S L S L 7o

Table 2. Descriptive statistics of L/S ratios obtained by HE staining methods
% 2. HE 875715 L/S thEfR 5t

B B JEA s Jilive b 3 2k
FEA & 90 90 90
H/ME 3.20 1.84 1.28
NS 3.68 2.05 1.51
LA 4.22 2.29 1.63
By 2 4.68 2.49 1.73
YN 6.60 3.32 1.98
T 3.41 1.48 0.70
95%H) CI
PR EAF K 95.54% 95.54% 95.54%

BIE TR 4.00 2.18 1.59
BiE LR 4.48 2.37 1.68
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Figure 2. Differences and distribution of L/S ratios obtained by IHC staining methods
for HE and TTF-1 in each disease. (a) differences in L/S ratios obtained by HE staining
methods for each disease; (b) differences in L/S ratios obtained by TTF-1 IHC staining
methods for each disease; (c) distributions of L/S ratios obtained by the two methods

applied for each disease

& 2. %% HE 5 TTF-1 B9 IHC & 5EFRE LS LEESE RS . (2) &K
7% HE & F57EF1S L/S LLIEER; (b) & TTF-1 B9 IHC R F5EME L/S

EEEER; (o) BEBREARMAIERS LS LLESH

Table 3. Descriptive statistics of L/S ratio obtained by IHC staining method for TTF-1
% 3. TTF-1 B9 IHC & F53ES L/S th{EHR Gt

B R JEA s it | R 38 A
FEA & 90 90 90
w/ME 322 1.85 1.35
LR A 4.12 2.15 1.49
SRR 4.39 2.40 1.59
Vg 4.73 2.61 1.68
T INEN 6.80 3.59 2.10
i 3.58 1.74 0.74
95%¥ CI
bR B AH K 95.54% 95.54% 95.54%
BE TR 4.31 2.28 1.55
HIE LR 451 2.50 1.62
Table 4. Comparison of L/S ratio differences obtained by the two methods for each disease
4. BEREATMGERS LS LEERHRILLE
Dunn’s % % HEe ki i HE T
FHRE  BFE? RIEPME CPHME BE?  KRIEPMHE
RIEMERE vs. RS 90.23 2 <0.0001 89.66 P <0.0001
IR R vs il L A 178.5 = <0.0001 178.3 2 <0.0001
JEAT g vs il b g A 88.31 2 <0.0001 88.64 2 <0.0001
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Figure 3. Differences and distribution of L/S ratios in the pooled data
of each disease. (a) distribution of L/S ratios in the pooled data of each
disease; (b) differences in L/S ratios in the pooled data of each disease
B 3. SEREHEIE LS LEERRS . () SEREHEE
L/S LLlEST; (b) BEREHEBIELSLHEER

Table 5. Descriptive statistics of L/S ratios obtained from pooled data for each disease

5. BERBEHEIEAE U/S LLENER ST

B g JE A7 e it b e 3 2E
FEAS B 180 180 180
H/ME 3.20 1.84 1.28
L A 3.86 2.09 1.50
LR 435 2.36 1.60
B A i 4.69 2.60 1.72
RRAE 6.80 3.59 2.10
Fense| 3.60 1.75 0.82
95%H CI
bR E AR KT 97.61% 97.61% 97.61%
BIE TR 4.26 2.27 1.58
BE LR 4.44 2.39 1.64

Table 6. Statistical analysis of the differences in L/S ratios obtained from the combined data of each disease

# 6. BERBEHEIEFE LS LLEEFNFEIHTFES

Dunn’s % 5 LL AR 60 PRk SE N KIE P 1H
BRI vs SR AT R 179.7 Yes <0.0001
IRV AR vs il b et 356.5 Yes <0.0001
JRAL AR vs. it b 36 A 176.8 Yes <0.0001

4. g

P 4 37 25 6 P L i 18 24 7 B B T £ 5 3 46 (0 Bt B S O S5 TR S ML, R 5 X 4,
E=FHEFAR, E7 FERBUG AR, B, X2 B 2R A0 T I HR G 8236 77 A5 FUS o
TR LB o QUM% /N RIF 2 ) CS0A5 TR () S 25 R E o R o A A R i, 4 %
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Y A% AE JRE FNEIE TR B EALIAS R, 3 EOA [R I S o 40 B A% s AR FE AP e 2 o T Yy 1
Fe i B A T BiE (11, R0 R B Ao T R b S g e . ZEM I AE PR AR R, SORE
DRI PRy oA 10 R4 iy b 7 200 B R s 4 B R 7 R L DR 7, W B 200 T R 5 e 4 i 2 4 B iy R [ 121,
BB 22 R AT, AN S0 S ) B, AR R Ifivel b Rz IR 2R [13] [14], XFELL T, BEA il b f
308 0 % S AR PR /0N o A A O 2 A R DR R AR RN Gt A S, R R DR A R A e R v
SRR LA S, W1 EGFR. KRAS 1 BRAF 45 5: PR (1 548 i A hy 5 Tl 16 R AR R A R[15], 1tk
b, Geto AR E H 3G R AT BE S B MG K161 [17], BRI, 5 9CREMERAAR, B 4z E K2
F A

AT A HE Getf1 TTF-1 PIFr g U) 7 AT & dr,  H 25 m =S5 R et . #
R EBIEHAT SR, B EREGEE N H, SRR S RS R .

AR L, HE Y 5 TTF-1 e P v, st As . Ja o B . = PE e i 4
L LA T A 22 ) ) 22 S 240 BB Gt 2 SL(P < 0.001), PEAN T VE R & RS 7 FRER S5 5. o i
VBB SE AR L/S LUAE AL ECR 1.60, 95%HE (S X ARG E7E 1.58~1.64 Z I8, JEALJiRsE L/S LLAE
HRALECN 2.36, 95%MI B X H] N 2.27~2.39, 2 MR I AL B0 4.35, 95%IMEAE X (A4 4.26~4.44,
S LA (1) DR /N AR AR FE M b R 38 A A7 B BI0R T M A K, R W b R R AR R S Y
PN, AR, TR E e A RS A Bk, 45502 W AR, RS L/S el
HRAE L 95% B A5 DX 1] (1470 [ 4 B 4 Sl 3k =R, LA A% R /S (0 s A0S 7 B, 8357 2% BT DAL
DEAME P HABAST I AR B A, 78— @R EREIR M & F Rk
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