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ABSTRACT Objective: To investigate the ability of ®F-FDG SPECT/CT with coincidence detector imaging in the detection of lung
cancer lesions and the diagnosis value of tumor/liver ratios in lung lesions and the thoracic small nodules. Methods: *F-FDG SPECT/CT
with coincidence detector imaging data of 41 patients with suspected lung lesions were analyzed from June 2011 to April 2013 at the First
Affiliated Hospital of Xi'an Jiaotong University, CT measurement of pulmonary primary tumor maximum diameter 4.16% 2.81 cm (the
minimum 1.3 ¢cm and largest 16 cm in diameter). Diagnoses of the subjects were confirmed by pathology. To investigate the ability of
BF-FDG SPECT/CT with coincidence detector imaging in the detection of lung cancer lesions and the diagnosis value of tumor/liver
ratios in lung lesions by t-test and receiver operating characteristic(ROC) curve. Results: There was a significantly statistical difference of
T/N and T/L between benign and malignant lesion (P <0.01). The AUC on ROC curve of T/L ratio was 0.857 in the lung lesions while
the T/N was 0.810. And the area under curve (AUC) on ROC curve of T/L ratio was 0.825 while the T/N was 0.760 in thoracic lesions
which maximum diameter are less than 3 cm. The sensitivity, specificity and the accuracy were 90%, 71.4%, 0.614 respectively with the
T/L cutoff of 3.5 in the lung lesions while in the thoracic lesions which maximum diameter less than 3 cm were 70%, 80%, 0.50
respectively. The sensitivity, specificity and the accuracy were 80%, 85.7%, 0.657 respectively with the T/L cutoff of 2.3 in the lung
lesions. The sensitivity, specificity and the accuracy were 90%, 80%, 0.70 respectively with the T/L cutoff of 1.6 in the thoracic lesions
which maximum diameter are less than 3 cm. Conclusion: T/L ratio is valuable in the diagnosis and differential diagnosis of lung cancer.
It can be well applied in the diagnosis of lung cancer with ®F-FDG SPECT/CT with coincidence detector imaging.
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Fig. 1 A 59 years old male patient whose pathology of pulmonary
lobectomy is chronic organizing pneumonia. a 3D image of the focus, b

Tomographic image of the focus, ¢ the image of pathology
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Fig. 3 A 62 years old male patient whose pathology of pulmonary
lobectomy is poorly differentiated adenocarcinoma. a 3D image of the

focus, b Tomographic image of the focus, ¢ the image of pathology
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Fig. 5 The ROC curve of T/N,T/L ratio in lung benign and malignant

lesion diagnosis
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Fig. 2 A 58 years old male patient whose pathology of pulmonary
lobectomy is tuberculoma. a 3D image of the focus, b Tomographic image

of the focus, ¢ the image of pathology
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Fig. 4 A 28 years old male patient whose pathology of pulmonary

a Akt =4 E

lobectomy is mucoepidermoid carcinoma. a 3D image of the focus, b

Tomographic image of the focus, ¢ the image of pathology
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Fig. 6 The ROC curve of T/N,T/L ratio in thoracic lesion

(diameter<3 cm) diagnosis



<3690 - DREYMESHE  www.shengwuyixue.com Progressin Modern Biomedicine Voll14 NO.19 JUL.2014
'y 3.3 Xkt B LR R AR
3 ITig

s i Wi Z2HE CT 1 B E Gl T 8ok isk 1B
AFEEAR ZAUEE CT J M v 24K 4 Tk W2 1995 £, F-FDG
ePET/CT 1] LUAG 8B L 3B A7 1Y AN A A s A5 2, L 1ELRE
AESCRR R PR TAE v, 22 358 o) i a3 R 7 A 2 P UL PR Sy 3
JEARIEA TR /AR LU R 5, JF R e RO PR R 1 FUE
100 A SCHRTS LA 2 = 988 A I 19 358 B i 9832 W7 1) 5 i) B2
X /INBEEE R BE ) 84T T H
3.1 FRAEMEASTRBARRA T RIFAIISHTSEE

VA i85 et oA UL R VB g A 98 AR JE T35 S 178 8 L
PERTEEAY T/N LUAE IS B0 3000 RAPER AR (3.43+ 2.37) SEPENS
KE(7.11% 3.43), 1A BEGHFE L (P<0.01), ILE5R S5
SCHEARGEARAFE, 107 RAFIEAT 5 AR S AR AR 5 R 1Y
Jifidh BB AE R T/L L350 5 B kE(1.65% 0.97),
EPEWILE(3.49% 1.65), 2 RINEA B FES TR L (P<0.01),

T/L L AR 2 W il 35 4 59 ROC 1t 28 i 1th 8 T iR 0.857
KT TN B A2 T mAR 0.825, HEBH T T/L LU AR X s
YRS HER A, RIS S PR /N T 3 em (A7)
FKEY T/N T/L 2 WA i ROC i Z67R:47 T Huj, H AUC
4394 0.760,0.810, 7T LA HXF /ML & T/L iz
Wl BE AR 5 R
3.2 AEHSHTFERT AhEs R R ER kL LA M0

XoF T i 0 ek AR U 28 T e BE A SCRRARGE ™12 SRELY
T/N=2.5 N FHERT, REPE RSB0 96.7 % 42.9 %,
TR 0.396, ARAEFR 4 SCHkHRGE P I T/N=3.5 S FHE
IF, RAEUE T 90 % JR BTy 71.4 %, R 0.614, TR
ROC [l 4R BEHCAER B foc o A e IO (B R T/N=5.3, REUE
76.7% R 5B R 85.7%  MERAEE R 0.624, LIFAE KA AR R 1)
ROC i1 £k 356 WU B2 5 e 1) T/L=2.3 B, RAHBE S 80% , 4 57
BEK 85.7% , ERABEHy 0.657 , T/L=1.6 i, REE H 96.7%, F 5
JER 57.1%, HERG R 0.538,

X F il S G e KA AR /N T 3 em 1/ Nkl , TIN=2.5 fif
HIUERR B 0.55, LT T/N=3.5 Sy FYART B HERA B 0.50, Ffm AR
F T/N=5.3 Jp SAERT UERTEE 0.23, T/L=1.6 [AHERAEE 0.70 B
WHLF T/L=2.3 B AR L 0.35,

WO T/N A E R B EUN =, R B I kL T/N=3.5
AR RSk L R e 1) v VA B AR T T/N=5.3, (L 7E R %
YN /N el R P ) 0] P T B A T T/N=5.3 B B HE T
B R G IR UARA SO AR TN HEZEI T/N=3.5
X T RTAE A A 4 500 e a1,

XFF T/L L (B (B A 2 B, 0 50 okl R 4 ) e
T/L=1.6 BHERAEE 0.538 WS {ILF T/L=2.3 A [ ERA EE 0.657, 78
ili B2 PR /N kR S A 00 v T/L=1.6 RYMERRE 0.70 B B
HF T/L=2.3 BHVERREE 0.35, [ERFMEMT T/L=2.3 R 5Ll
Hoh VA R 22 SR K, 2 B N AR I D PR AR R 25 T REME K
A 4 R AR (51 BIF 52 39— 25 VEE Y T/ L AR M . AR SC
R LRI BT kL K il S G /N ki Wi sk e 2 & e, 5 &
T/L=1.6 W FHEE BB RR BN RRE , BN kLS PERE
J1BT

HRYELR G ST LB S, T/N=3.5 I, Ry 70 %, 4¢
SERE R 80 %, MERMBE 9 0.50T/L=1.6 BT, AR 90 %, JE 5B
80 %, HEFHEE N 0.70, ATLAE H TS S AR E A 2 A
JIG 32 DU A 08 /AR L (R R B T RAF A R
G S HERE T L AT N AR AR / {98 L (B 2 R B
TR R U LLTFINE R A TS B / AR AR/
F 7> PERE 18 o
3.4 ePET EMRB N

RS2 4 1 ) BBk B 22 132 BT B i g
W EFAT "F-FDG RARZ I ZTATH M CT B340 4, PET/CT
WARMIZ I CT X T30l B0 5w T i S A A i, 2%
FAR BRI AESE, 17 ePET/CT BA%89 CT AL AR5 i
SENL CT, ] U R KA A 1452 BRI i, ki 6 S PR 22 Uk 4
M52 B3 B IR

ULAER PET/CT AR MY K AL "F-FDG b AR 7E I R AT 3
TSR L B R, SR 1T PET/CT A4 18 S 4352 26 Fh b
PR PET/CT SR A Bh 5t L 18 B A &, SR JRIEI R4 5 K
SR M IX T I ) BB 2K 38 55— D T, X T 22 U ik Mu X T
L PET/CT %R % B e ARRUE SRR, ARXMERIHES .
SPECT/CT AR T 3T AF A A% R 22 A A FR B iU Sz i, 723K
FEEZ) 1z R, FEM LA |-, *F-FDG ePET/CT SA% M T i
HI W 5 T A K

L5 LR, AR SO HGTIE ] "F-FDG ePET/CT & {4 1%
SEUTFRE M= A X T il B S RSPk A S0 BE 1 Bk
YRR BE e, RS AR L T, T LU SR N T iz a2
73— 77 0 AT 522 B AR GOkt — 20 WA oA 4 L A
IR RAFSIIRE ST O A IS FRE R T/L F4E.

& # 3T Wk (References)
[1] Jemal A, Bray F, Center MM, et al. Global Cancer Statistics [J]. Ca-a

Cancer Journal for Clinicians, 2011, 61(2): 69-90
[2] Zhao P, Dai M, Chen W, et al. Cancer Trends in China [J]. Japanese

Journal of Clinical Oncology, 2010, 40(4): 281-285
[3] Fischer B, Lassen U, Mortensen J, et al. Preoperative Staging of Lung

Cancer with Combined PET-CT [J].

Medicine, 2009, 361(1): 32-39

New England Journal of

[4] Mariani G, Bruselli L, Kuwert T, et al. A review on the clinical uses of
SPECT/CT/[J]. European Journal of Nuclear Medicine and Molecular
Imaging, 2010, 37(10): 1959-1985

[5] Rz, &L, 2 k4, %. 18F-FDG SPECT-CT 244 & SUI /8 I 53
&SI B EE B L BB I ] I A&,
2011, 19(3): 237-240
Xing Yan, Zhao Jin-hua, Wang Tai-song, et al. The role of 18F-FDG
SPECT-CT in detecting recurrence and metastases in breast cancer
patients with elevated tumor markers [J]. Chinese Journal of
Oncology, 2011, 19(3): 237-240

[6] Santini M, Fiorelli G, Vicidomini A, et al. F-18-2-fluoro-
2-deoxyglucose positron emission tomography compared to
technetium-99m hexakis-2-methoxyisobutyl isonitrile single photon
emission chest tomography in the diagnosis of indeterminate lung

lesions[J]. Respiration international review of thoracic diseases, 2010,
80(6): 524-533 (TH#E 3702 TT)



£ 3702 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.19 JUL.2014

Biochem, 2012, 361(1-2): 19-29

[8] Kang S, Dong S M, Kim B R, et al. Thioridazine induces apoptosis by
targeting the PI3K/Akt/mTOR pathway in cervical and endometrial
cancer cells[J]. Apoptosis, 2012, 17(9): 989-997

[9] Samulak D, Grosman-Dziewiszek P, Michalska M M, et al. Evaluation
of expression of the PTEN gene, oestrogen and progesterone receptors
as diagnostic and predictive factors in endometrial cancer [J]. Pathol
Oncol Res, 2014, 20(1): 191-196

[10] Pavlidou A,Vlahos N F. Molecular Alterations of PI3K/Akt/mTOR
Pathway: A Therapeutic Target in Endometrial Cancer [J]. Scientific
World Journal, 2014, 2014: 709736

[11] Skrzypczak M, Lattrich C, Haring J, et al. Expression of SCUBE2
gene declines in high grade endometrial cancer and associates with
expression of steroid hormone receptors and tumor suppressor PTEN
[J]. Gynecol Endocrinol, 2013, 29(12): 1031-1035

[12] Brucka A, Szyllo K. Immunoexpression of the PTEN protein and
matrix metalloproteinase-2 in endometrial cysts, endometrioid and
clear cell ovarian cancer[J]. Ginekol Pol, 2013, 84(5): 344-351

[13] Myers A P. New strategies in endometrial cancer: targeting the
PI3K/mTOR pathway--the devil is in the details[J]. Clin Cancer Res,
2013, 19(19): 5264-5274

[14] Bosse T, ter Haar N T, Seeber L M, et al. Loss of ARID1A expression
and its relationship with PI3K-Akt pathway alterations, TP53 and

microsatellite instability in endometrial cancer [J]. Mod Pathol, 2013,

26(11): 1525-1535

[15] Qin X, Yan L, Zhao X, et al. microRNA-21 overexpression
contributes to cell proliferation by targeting PTEN in endometrioid
endometrial cancer[J]. Oncol Lett, 2012, 4(6): 1290-1296

[16] Peterson L M, Kipp B R, Halling K C, et al. Molecular
characterization of endometrial cancer: a correlative study assessing
microsatellite instability, MLH1 hypermethylation, DNA mismatch
repair protein expression, and PTEN, PIK3CA, KRAS, and BRAF
mutation analysis[J]. Int J Gynecol Pathol, 2012, 31(3): 195-205

[17] Toffe Y J,Chiappinelli K B,Mutch D G,et al.Phosphatase and tensin
homolog (PTEN) pseudogene expression in endometrial cancer: a
conserved regulatory mechanism important in tumorigenesis? [J].
Gynecol Oncol, 2012, 124(2): 340-346

[18] Slomovitz B M,Coleman R L.The PI3K/AKT/mTOR pathway as a
therapeutic target in endometrial cancer[J]. Clin Cancer Res, 2012, 18
(21): 5856-5864

[19] Zhang Z, Zhou D, Lai Y, et al. Estrogen induces endometrial cancer
cell proliferation and invasion by regulating the fat mass and
obesity-associated gene via PI3K/AKT and MAPK
pathways[J]. Cancer Lett, 2012, 319(1): 89-97

[20] Wang L E, Ma H, Hale K S, et al. Roles of genetic variants in the

signaling

PI3K and RAS/RAF pathways in susceptibility to endometrial cancer
and clinical outcomes[J]. J Cancer Res Clin Oncol, 2012, 138(3): 377
-385

(3% 3690 T7)

[7] 5, R, RKA, F. 18 & - BLAR 848 Ik & K51 & 2
152 39 BI3UR TR KT 5B P ey R [J]. R E %, 2012, 41(13):
1293-1294
Liu Yong, Lu Wu, Song chang-xiang, et al. Application of *F-FDG
coincidence SPECT/CT detection imaging in preoperative diagnosis
of 39 cases of breast cancer[J]. Chongqing Medicine, 2012, 41(13): 1
293-1294

[8] xI&, &, REA, F. INZ ALY “F-FDG SPECT 24449 % &
FAFLIL F B EFHBES R E, 2011, 19(3): 237-240
Liu Yong, Lu Wu, Song Chang-xiang, et al. Semi-Quantitative Study
of Fluorodeoxyglucose Uptaking of Solitary Pulmonary Nodules by
SPECT [J]. Chinese Journal of Medical Image, 2011, 19 (3): 237-240

[9] £48 0, 5, 4%, 5. "F-FDG SUIE % 4 & % 3% SPECT & A
S P e A T]. A 55, 2009, 29(9): 902-904
Jiang Fu-sheng, Wei Bo, Li Wei-qing, et al. The value of 18F-FDG
dual head SPECT coincidence imaging in diagnosis of lung cancer
[J]. Tumor, 2009, 29(9): 902-904

[10] B2 %, TMRA. IRk HE LW & RZH (SPECT/CT) #23§ 5%
CT 4246 3% 29 ] Wi 5% S0 W bk €. 25 2 A0 09 S 5 547 0], F B AR 52
B 5 72 %,2006,5(001):20-22
Liao An-yan, Wang Jun-jie. Comparison of the differential of

mediastinal lymph node staging in lung cancer with SPECT and CT [J].

Chinese Journal of Current Practical Medicine, 2006, 5(001): 20-22

[11] B &, 31K, R4, 5. F-FDG 4% % SPECT/CT ¢ Misk b4
I T BT AL]. B 5K, 2011, 26(5): 560-563
Lu Wu, Liu Yong, Song Chang-xiang, et al. Diagnostic value of
18F-FDG SPECT/CT coincidence detection imaging for solitary
pulmonary mass [J]. Radiologic Practice, 2011, 26(5): 560-563

[12] R A, T84, RigZ, F. "F-FDG 444 % SPECT 12 it % 4
By e s R L [J]. o B B S ARHK, 2002, 21(4): 632-633
Zhang Ren-ling, Wang Rong-fu, Zhang Hai-qin, et al. 18F-FDG
coincidence with SPECT in diagnosis of lung cancer [J]. Chinese
Journal of Medical Image Technology, 2002, 21(4): 632-633

[13] 3w &, B¥%E, &9, 5. " F-FDG hPET/CT 4% i A 300 &
U] P44 E 5 % &, 2003, 23(1): 17-19
Han Li-jun, Qu Wan-ying, Zhu Ming, et al. Evaluation of pulmonary
nodules with "F-FDG hPET/CT imaging [J]. Chinese Journal of
Nuclear Medicine, 2003, 23(1): 17-19

[14] Z )k, 5k, 3@, %. 18F-FDG PET/CT & X AR B FAIEA
HRCT £ M5 b F g iAo e B Z o7 [J]. P REZEF L 5
F B4 E, 2013, 33(1): 29-33
Wang Shao-yan, Zhang Jian, Sun Gao-feng, et al. The maximum
standardized uptake value of SF-FDG PET/CT combined with the
image features on high resolution CT for the diagnosis of lung cancer

[J]. Chinese Journal of Nuclear Medicine, 2013, 33(1): 29-33



