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Application of the optimal monoenergetic images in energy spectral CT combined with tumor

markers detection in diagnosing peripheral lung cancer

WANG Shaokai
Department of Radiology, the First Hospital of China Medical University, Shenyang 110001, China

Abstract: Objective To analyze the application value of the optimal monoenergetic image in energy spectral CT combined with
the detections of serum CEA, NSE, CYFRA21-1 and SCCA in the diagnosis of peripheral lung cancer (PLC). Methods A total
of 240 patients with suspected PLC admitted to the First Hospital of China Medical University from January 2019 to January 2020
were enrolled in the study. After admission, the patients underwent CT examinations, and their serum tumor markers such as CEA,
NSE, CYFRA21-1 and SCCA were detected. Taking pathological results as the gold standard for PLC diagnosis, the application
value of energy spectral CT combined with the detections of serum CEA, NSE, CYFRA21-1, SCCA in the diagnosis of PLC was
evaluated. Results Among the suspected PLC patients, there were 130 malignant lesions and 110 benign lesions. The levels of
CEA, NSE, CYFRA21-1 and SCCA in malignant lesion group were significantly higher than those in benign lesion group (P<0.001).
Moreover, statistical differences were found in the levels of CEA, CYFRA21-1 and SCCA between adenocarcinoma group and
squamous cell carcinoma group (P<0.001); and the sensitivity and specificity of energy spectral CT combined with tumor markers
detection were significantly better than those of serum tumor markers detection or CT examination alone (P<0.01). Conclusion
The optimal monoenergetic image in energy spectral CT combined with the detections of serum CEA, NSE, CYFRA21-1 and SCCA
is of high value in the diagnosis of PLC, and its accuracy is higher than that of a single detection.
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Table 1 General information of patients

ZH BE(n=140) ZPE(n=100) x*/if  P{H
RS

JE 24~74 24~75

RS 49.11£3.22  49.22+3.14 0264  0.792
ikt H AR /mm 1.506  0.220
<6 80 65

>6 60 35

A5 4 Ak g - m?

] 18~32 18~31

A FREE 26.1242.12 26224232 0346 0.729
FEnbE

W bR 10 12 1.653  0.199
R I 25 26 0.034  0.853
O M 15 16 0.038  0.845
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Table 2 Comparison of the levels of serum tumor markers in patients with benign and malignant lesions (Mean+SD)

2151 n CEA/ng-mL"! NSE/ng-mL"! CYFRA21-1/ng-mL" SCCA/ug-mL"!
R AR 110 2.68+1.21 10.56+3.65 2.14+1.22 2.11+0.87
AR AR 130 88.98+10.54 23.58+5.98 9.10+3.21 7.54+2.14
HH 85.373 19.908 21.461 24.920
PAH <0.001 <0.001 <0.001 <0.001
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Table 3 Comparison of levels of serum tumor markers in patients with different types of PLC (Mean+SD)

2151 n CEA/ng-mL"! NSE/ng-mL"! CYFRA21-1/ng-mL"! SCCA/pg - mL-!
s 90 124.65+32.56 24.12+15.65 6.11+2.51 6.10+2.41
g 40 30.11+£15.98 22.41+12.68 14.54+2.68 11.00+3.54
A 17.427 0.608 17.309 9.199
PiE <0.001 0.545 <0.001 <0.001
F4 MBERBFRENS CTISEPLC GRS
Table 4 Diagnestic results of serum tumor markers and CT for PLC
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Figure 1 ROC for analyzing the diagnostic value of different

detection methods
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Table 5 Statistical results of diagnosis by different detection methods

Wiy R AR X PfH 95%CI

CEA 0.67 0.03 <0.01  0.60~0.73
NSE 0.69 0.03 <0.01  0.62~0.75
CYFR21-1 0.66 0.04 <0.01  0.59~0.73
SCCA 0.66 0.04 <0.01  0.59~0.73
CT 0.76 0.03 <0.01  0.69~0.82
AL M 0.89 0.02 <0.01  0.85~0.94
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Figure 2 Optimal monoenergetic images in energy spectral CT

L, TR R R A 2 851 R A S/ S
SAE, BE A BEAS AR 4 WURE CT fefh: e R Mg i
o Rt 0, 23 T FE A e kb AL, A T ) DRy L
JeAL, HATC A I Bon 2 22 05E CT K 78 PLC
W7 HARTE B AN E, A 5T 45 R R CT £ #
PLC HJ R EE 4 69.2%(90/130) , 5 555 4y 81.8%(90/
110) , #E #5 & Jy 75.0% (180/240) , ifif CEA. NSE,
CYFRA21-1,SCCA Fa I FH% 45 2 53 51 4 55 .58 .65 .
60 141] , 12 W B R AR T CT, CT 1) 5 55088 K o o J3 52



- 874 -

N e

5539 %:

TR — PR AR S ARG . ROC M ZRiE— 2L 50 T
AR CTIZWr i 26T 1A R 0.76 , T HoA 4 Ff i
HAREY R M T mARBTE 0.70 LATN o 7EK CT A
1Y 5 CEA .NSE .CYFRA21-1 . SCCA B &4 2 )5
LAt BHE 120 1], 3564 Rl () il 28R RS 0.89,
95%CI1=0.85~0.94, % Bz Fi2 W i XAFAE R 4FnY 12
Wil fig . ASBIE 5T A5 20 A0 G I AU Ak Rk S
Rogasch & [ F 5% B AR BN #:3L . Rogasch %5254
120 ff] PLC & # # 17 CT K #& & CEA. NSE,

CYFRA21-1 ,SCCA Kl , 75 H B A 46 I i) R A5 Ay
93.65%, . 3 5 T HL— Kl (P<0.05) , R B K
A1 PR AN (5 5 o

g5 Lk SRR CT e/ FR BB R X A5 1L CEA
NSE.CYFRA21-1,SCCA KiilUi2 ¥ PLC [ B4 , H
YRR R T B — G N, T LR S R

(5% 0]

[1] Bintein F, Yannoutsos A, Chatellier G, et al. Patients with
atherosclerotic peripheral arterial disease have a high risk of lung
cancer: systematic review and meta-analysis of literature[ J]. J Med
Vasc, 2021, 46: 53-65.

[2] Choi BH, Quan YH, Rho J, et al. Levels of extracellular vesicles in
pulmonary and peripheral blood correlate with stages of lung cancer
patients[ J]. World J Surg, 2020, 44: 3522-3529.

(3] %A&EF, B K, T4 A F % CTBRE I 47 &4 CEA, SCC-

Ag, ProGRP, NSE } B B IR 2 M J 25 3 69 5 3 5 W 48[ T ], 5
F e e &, 2021, 36(4): 614-617.
Pei DF, Chen SW, Li J. Differential diagnosis value of low dose spiral
CT combined with tumor markers CEA, SCC-Ag, ProGRP, NSE for
benign and malignant solitary pulmonary nodules[ J . The Practical
Journal of Cancer, 2021, 36(4): 614-617.

(4] Wz, 0%, SR E# . EGFR-TKI% 77 EGFR#A H % £ A NSCLC

997 A AT % A f 7 CEA ., CA-125 42 NSE AK-F a9 % +h 1], 55 A
JEIE S &, 2021, 36(4): 624-627.
Huang X, Wang SF, Zhang JY. Efficacy of EGFR-TKI in the treatment
of EGFR-sensitive gene mutant NSCLC and its effect on serum CEA,
CA-125 and NSE levels| J |. The Practical Journal of Cancer, 2021, 36
(4): 624-627.

[5] Corsini EM, Wang Q, Tran HT, et al. Peripheral cytokines are not
influenced by the type of surgical approach for non-small cell lung
cancer by four weeks postoperatively[J]. Lung Cancer, 2020, 146:
303-309.

[6] Schotten LM, Darwiche K, Seweryn M, et al. DNA methylation of
PTGER4 in peripheral blood plasma helps to distinguish between lung
cancer, benign pulmonary nodules and chronic obstructive pulmonary
disease patients[ J]. Eur J Cancer, 2021, 147: 142-150.

(7] K& . B A AT &I J 3E ) O A T A4 T o 89 5
FANAR[T ], B sR 5 72 &, 2021, 22(5): 817-819.

Zhang Q. Application value of combined detection of multiple tumor
markers in early diagnosis of non-small cell lung cancer[J ]. Chronic
Pathematology Journal, 2021, 22(5): 817-819.

[8] T34, Mmeds, stiabidk, 5 IS RIS % B RAT % &G 7
HAAE 2w AR S 8 TR R AT B | SR R A E I E W
v (1] AR A EF &, 2021, 21(6): 1160-1164.

Ding TT, Rui XY, Fan HF, et al. Effect of apatinib combined with
docetaxel on serum tumor markers, immune function and quality of
life in patients with multiline therapy for advanced non-small cell lung
cancer| J]. Progress in Modern Biomedicine, 2021, 21(6): 1160-1164.

[9] Gracia JD, Bravo C, Miravitlles M, et al. Diagnostic value of
bronchoalveolar lavage in peripheral lung cancer[J]. Am Rev Respir
Dis, 1993, 147(3): 649-652.

[10] FRARAE, 247, wALER A 0% 5 AT AU o 75 I 9 47 & 4 72 I 5

PP ag mRMALLT]. F B B 57 B8, 2021, 27(6): T1-72.
Xing GY, Wang X. Detection of serum tumor markers by
electroluminescent immunoassay in the diagnosis of lung cancer[J].
China Medical Device Information, 2021, 27(6): 71-72.

[11] K £25, W BF, Z 614 . MG 47 £ CA125, CALS3 MR 16 R
W P 8 R AT ). 16 AR R 25 4 &, 2021, 14(7): 161-162.
Zhang ML, Yang W, Wu JE. Application value of tumor markers
CA125 and CA153 in clinical diagnosis of lung cancer[J]. Chinese
Journal of Clinical Rational Drug Use, 2021, 14(7): 161-162.

[12] Showe LC, Showe M, Kossenkov AV, et al. Biomarkers in peripheral
blood mononuclear cells for diagnosing or detecting lung cancers: US,
US20110251098 A1[P]. 2018.

[ 13] Badovinac S, Bitar L, Roglic M, et al. The role of radial endobronchial
ultrasound for peripheral lung cancer tissue sampling and prognostic
biomarkers analysis-a single-center retrospective study [C ]/ERS
International Congress, Madrid: European Respiratory Society, 2019.

[14] Claude L, Morelle M, Pasquier D, et al. A comparison of two
modalities of stereotactic body radiation therapy for peripheral
early-stage non-small cell lung cancer: results of a prospective
French study[J]. Brit J Radiol, 2020, 93(1116): 20200256.

[15] Li M, Zhang C, Deng S, et al. Lung cancer-associated T cell repertoire
as potential biomarker for early detection of stage I lung cancer[ J].
Lung Cancer, 2021, 162: 16-22.

[16] #A&E, W T#, hise, % . f % uMtCK NSE.CYFRA2I-1. Pro-

GRP B LD il f2 3l 55357 v 04 5 R % 2 55 W6 AR 32 2 09 % &
[T]. B FRtede E 5 40 &, 2021, 42(4): 461-464.
Xie CX, Tian KG, Xu SH, et al. The significance of serum uMtCK,
NSE, CYFRA21-1, Pro-GRP and LD in the diagnosis of lung cancer
and the association with clinical pathological staging[ J]. International
Journal of Laboratory Medicine, 2021, 42(4): 461-464.

[17] B, 77 80k, %, 4. &b F AP A0 i 5 47 S 4 b

%2 UHE S M B AL | P45 %R . CD3+, CD4+F= CD8+44 #va [ 1],
16 R4 &, 2021, 29(2): 140-142.
Chen Y, Fang HL, Liu W, et al. Effect of total thoracoscopic surgery
on tumor markers NSE, PCT, immune markers CD3+, CD4+ and
CD8+ in lung cancer patients and its correlation with prognosis[ J].
Journal of Clinical Surgery, 2021, 29(2): 140-142.

[ 18] Safiri S, Ashrafi-Asgarabad A. Peripheral blood biomarkers associated
with clinical outcome in non-small cell lung cancer patients treated
with nivolumab: methodological issues[ J . J Thorac Oncol, 2018, 13
(5): e85-e86.

[19] 45 . AT b5 = &7 33 3F s A & & e i SCC

CYFRA21-1, TSGF K-+ % R B R # %eall]. H&RIEF, 2021,
27(13): 104-106.
Yan J. Effects of intensity modulated radiotherapy and 3D conformal
radiotherapy on serum SCC, CYFRA 21-1, TSGF levels and side
effects in patients with non-small cell lung cancer[J]. Contemporary
Medicine, 2021, 27(13): 104-106.

[20] Liu C, Ma C, Duan J, et al. Using CT texture analysis to differentiate
between peripheral lung cancer and pulmonary inflammatory
pseudotumor[J]. BMC Med Imaging, 2020, 20: 75.

[21] 4 R ¥, PE/R, vois, % . SWATH/DIA %4 PRM 3% AR J2 2 248 R

BT B R AR B R e A [T). o Bk R A F
2 &,2021, 16(3): 337-341.
Yang JY, Ban L, Shen H, et al. Use of SWATH/DIA combined with
PRM technology to screen for serum diagnostic markers in patients
with type 2 diabetes and lung adenocarcinomal J]. Journal of Pathogen
Biology, 2021, 16(3): 337-341.

[22] Hiraishi Y, Izumo T, Sasada S, et al. Factors affecting bacterial culture
positivity in specimens from bronchoscopy in patients with suspected
lung cancer[J]. Respir Investig, 2018, 56: 457-463.

[23] Chu X, Zhao J, Zhou J, et al. Association of baseline peripheral-blood
eosinophil count with immune checkpoint inhibitor-related
pneumonitis and clinical outcomes in patients with non-small cell lung
cancer receiving immune checkpoint inhibitors [J]. Lung Cancer,
2020, 150: 76-82.

[24] Rogasch JM, Frost N, Bluemel S, et al. FDG-PET/CT for
pretherapeutic lymph node staging in non-small cell lung cancer: a
tailored approach to the ESTS/ESMO guideline workflow [J].
Lung Cancer, 2021, 157: 66-74.

(%3 %8 A)



