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Concept of Based on the Theoretical of ROC to Quantitative Evaluation the Diagnostic Level of Ultrasound Physicians. Lu Xiao, Li Xin,
Ren Hat, et al. Department of Ultrasound, Sichuan University Huaxi Hospital, Sichuan 610041, China

Abstract Objective To investigate the value of quantitative evaluation the diagnostic level of ultrasound physicians by ROC theo-
ry. Methods A ultrasound examination was carried out respectively by A, B physicians on 92 patients with breast tumors and 60 patients
with thyroid nodules of our hospital. Puncture or pathological examination was considered to be the gold standard. Diagnostic results made
by two physicians were plotted to ROC curves,and area under curve( AUC) were compared and analyzed. Results For breast lumps, the
AUC of B physician(0.846) was higher than A physician(0.732) , the difference was statistically significant (Z =1.696, P =0.045).
For thyroid nodules,there was no significant difference between A physician(0.798) and B physician(0.767) (Z =0.297, P =0.383).
Conclusion Using the ROC analysis mothod to compare the diagnostic efficacy of ultrasound physicians, can truly reflect physicians’ a-
bility of identify and diagnosis a disease. This method provides a objective indicators and basis for hospital to evaluation physicians’ level of
identify and diagnosis. And according this to configure the physicians’ work,, would help to ensure the accuracy of diagnosis.

Key words ROC theory; Diagnostic level; Ultrasound physician

P R — ol L P A O A B A A A TR
U BLAEAT BRI A2 W B R . R A J0dR B Al
A A S A R, HLAT LASR A X5 4B R 0 B
GUE L 73 P RE 1 IR AY Bl A, A I R AR LU 2 B
FAU R I8 R A AR AT 2, R
U B 7 A UL B 2 SR A% 1, R A R 0 X
TR R A IE A U L KR DG Y 12 W 28 98 %) TR
A2 W 2R G2 W e A R B AR R AR

3% F P 1E $5 1F ( receiver operating characteristic

HETH EK ARG RIS H (71131006 )

YR BAL 610041 FRAR , PUJI 2 4R DY B2 e 75 BE (& 58 (2= 0T

Fil DL 7)), BERER) BB CRMEO
WIRAEE : B 2, R E AR B W, T fF 46 - mabuyun1010 @ 126.

.44 .

curve ,ROC) 4387 7 vk L 7E 1982 4F 3t 4 F 5% # 51 A
AW AR AT, HLAE 1995 4F 35 [ I IR 1K 56 % 4% 1L
Z 51 4: (NCCLS) 4 ROC 23 Ml h e it 43 Hr e PR 12
Wik g6 i kv o B4 BRI T IR RO B
I RGERREM bR EZ — o SR ROC i G811 5 bt
72 BT 25 5 OB 7 I8 Ui Xk 5 B 0 2 W B, T
DA AN T) = W et 122 5 0 1 S5 I BE T, A B T i I
U B4 32 W7 K 7 AR 38 0 BT 45 S B 40 i B2 01 (132 Wi
TAE A Bl T B g 8 7 R 5 0 A0 AT 3504 B DL R A B
.
mrts R iE

L — 0 kE . 6 £ 75 %8 & 5 B 2012 4F 12 J] ~
2014 4F 12 ASEi2 M ZLIR P He B 92 ), B & ¥
B i e BRI AE S 38.0 £10.2 &, A
UL PR L L IR B B2 A 2L Sk s 4 R T ek



BEAER el 2016 4E2 4 5545 % 452 M0

B B

B BB HUR RS T L 60 B, AE I 43.0 +
16.2 %, BEW WL HEEY ¢=0.5em'™ , A &
B E B | LW P B I 4 ) 0 A7
PR A R 2 TR BE TR T B AT 2 I O AR S e
KAt LA IS B 0 0 B, G o LR o B 58 3
T 38 M), R AT 54 5 R MR 25 OB A
18 i, RYEE A 42 . AWFoE 428 5 B B AR B 25 5t
SR T AR R UL R 4 F S R B S

2.7k TR B AR B B B WA s s TR
— R0 22 R R A B A AT IR A IS W A
FZ RS SRy 00 7 AT R 4y o AT R U 85 SR A )
(12 W b A o

L P e R Al o e AR S ar ik oy o - DB
L < LA P e 20 AR 45, Ak T 3 AT 5 S50 B £ 41
AR AL 3 @n] g KAk Mp He 4L 8L A1 ) 3l nf
Ko K AT s OAHE K i He g1 2132 51 4b
77 38 B i e 4 i A AR T AR i et JEAE TR s @ AT
R < b B ] 20 37 B 41 ) Rl i AR AT ;O
SE G I B 2l 2037 B A1 S 3 i b B e A R 0 21
LTI o AR IR P AR 38 TI - RADS 2 W b5 1
O3 O R DUREE N £ A & QnT g R
NG LR AE LAzt ol 32, R Ry ) A5 [l ak e
WIS A Se A5 A SO A5 Ak s @A 8 RO - [0l 75 1y
)RR GO SIPE A S T, I8 H At 48 5%
(75 RS ;. @ AT BB E .1 ~ 2 T R RO M i
WA AR B 5 Ak, h AL kB S 7 %O
=3 TR RO A R B, 0B AR 18] B
b, G AR ICHE N T R A 5

3. GEdt gy 6 BE U Y2 W 45 Bk AT e i O
FII ] SPSS 20.0 £ ROC i £, 2 W & iy AUC If
K Z KW HEAT M, L P <0.05 N A B it

P |
JE s

& R

Xof 7L e P e 2 0 PR R 45 B2 b B 2
EE RIS W45 SR 22 1.2 FF 4%, 221 4 B (9 ROC
Hhzenpd 1. 2 FroR, LR b de b, Z BRI AUC
7 0.846, i Ky 0. 732, SR B & (1012 Wi 7K SF- 3 8
AR 2B U X 7L B i B 2 A 1 Rk 4%
BHEEHN &S, ZRASLIT¥E L (Z=1.69,P =
0.045 ), fif £ H MR B 45 95 B, OB Jf A AUC R
0.798, Z B Ry 0. 767, W 35 12 Wi K 7 ¥ 4b F v 4,
HHHEW W R R Z R Z RS FE (7 =
0.297,P =0.383),

x1 B . ZEWXZIRMHRMISEHER (n)
H = Ui Z B
i % A A
PR BLHE B B P
HE R 18 11 23 6
] fig [ 10 6 9 5
R RE 3 9 2 6
] {8 2 9 1 9
o 5 19 3 28
100
80 |
Sr 5
B — K
i — LIEIT
B 4l SHEL
20 |
0 1 1 1 1 1
0 20 40 60 80 100
1R (%)
E1 B.ZEi2EIEMRE ROC & E
*2 R ZEWMMRERBETHISHER (n)
= L
sl 4
L% RLPE Wt BLHE B
o R 10 4 11 5
] g R 3 6 1 5
Rfse 2 6 3 7
] {8 1 8 0 8
R 2 18 3 17
1001
80
~ 60 S/
s — HEm
= — LIEIT
# BHL
=
= 40
20
0 1 1 1 1 1
0 20 40 60 80 100

1-Fp5e (%)

B2 B ZEIMSERKEETH ROC fZkE

.45 .



J Med Res,Feb 2016, Vol. 45 No.2

T %

B 2712 Wi 0 2 I K B2 2 1 — i o 2 I - B,
FERE S B AR B2 U 435 5 K A o Il R BT Rk — 20 % )
DX AR BERLE A DL R R N, B2 5 A AR AR
I EAT DX, 0 B AT HE B I R 5% 3 B2 3 AN JiL 7Y
FHO L ARSI B i R ) 18 AR A9 U
T VRS X BOFR AR B WK 12 K 45 3 40 A B R B
I, (E S5 58 5 5 T 18 45 1912 W s 14 802 480 T At
A G, — BRIl 22, Rl N ) 0% B2 45 48 b B0 A 4
RAEA T HL S BRI A R — AR A A 45 SR B I
VLA B A E S

ROC 73 M J7 2 v A7 v AR 2, 20 m] BE B AT fE
PP 2547 00, el P B 3 A S A A MR B 32
VENBE A bR IEATH B . ROC Hh 28 HA 2 WA [ Il 7
(B B0 T BB EE 5 8 S M A 00 0, IO T X P
2 W &0 B9 A, BT LLGE i 15 ROC il 42 F 1 AR
(area under curve, AUC) kb 5 b {7 119 12 Wr %% gt
AUC IBUEFE I 0.5 ~ 1.0, #0211 4 7 1
MR, M HA T 0.5 ~0.7 Z[alE}, 2 B B2 Ui 4412 W7 1
BRPELLBAR , A T2 0.7 ~0.9 Z [l i, & W1 EE i ) 12
W T A A o T SO, 2 > 0.9 1 TA K BE U Y 12 B
TR A o R A U X R — o 4 12 b
SER L RIAE [R] — Ae AR P T A, AT LA L 5 /) AUC
FANULY i 0 T2 8 06 112 W 1 1 45 B0 E A AT ]
2 I TAE

P AT 5 Ff o L A e A BOIR IR 25 5 /Y 12 Wy
ROC il £k 43 Fr v] 1, 76 %8 2L i b B £ 5 12 W ep 1
AF ] ) 75 A A S5 AR TR 2 R, S BRI AUC 2
0.846, I A 0.732, £, B il %f = 2L 4 Jib B 4 12 W
P A< A5 PR I U ) g, T 7 PR IR 57 v, B R O Y
AUC 25 0.798, ZBEIT S 0. 767 , 1 35 (12 W B % 2
] 22 G # B L (P >0.05) , L, 72X T 3L
i e S8 BORSA  A0 2R SRR SRR, R R £ B I E
Fr A, B HH B i E A I A BE 2 3 QBRI 4G
IXRE 8 D) Bl 7 RE X T 3L M B2 W iy oE
S TP B IBVN. S i UF o N N oY | B3 B I
B HEAROCHS A A, 078 20 AN 00 o 28 3 P LR AT A
HHE, PLURAb A 5 G IR Z AL o X2 1) ] ROC
il 28 I AT S A LA B 22 TR 8 S

ROC 73 # J5 ¥5 VF- i B2 Ui 12 W R0 RE 7 ¥ 1) B8 B
W, BE AT M 4T AR LA LA T R 12 T 0RE 1Y
%, 1T ELH: Fe 7 v [8]12 W AR 3 /Y F7 78 S INAF 5 52 bR i
DL AR A B i ST Al G R 4E ROC 4pHT

. 46 -

H

D VA B0 12 W R e B, R 1 40k Bh LR
JE A5 B ORR A TR 2 0 I i 00 AR P S O R
HEBRIX LEZ M, n] LR FH 22 U0 8 SR 45V S (H 1 147
PEM A M T A A T TR R LR R 0 O il
ROC i £ X 2 i )32 W 2E 17 PP 4 75 224 G b AT N
X IR A 00X HE A2 W R A o W G 9 AR A5 E B A0 R
E s @EAT ROC 43H7 77 ik ik 46 J2 1 R ok, %
B il A b S8 5 Al T R R A A R, A 2R Y
BEFT IS AV, AN A LR A AT 03 © 28 Mo i 46 A v 1Y
SRR LIRS A T2 s @5 5 ROC 2 i 4y
e ) £ 5 107 A e — i v B AT R RO ARR A, L 45
TR 5] 5 B g
Zi LTk MU ROC Hi 20 B O ik 20 47 8 7 B
B il A2 W ARCRE Y LE 55, BT A S VR I8 W v TR 285 1 7
T, B S 1 RO 25 WL A B L S ) B e = Ui
A [} A 55 A0 TR 2% A4 TR % T 58 — B 1) 12 B 48 531)
RE T, AT LASRAD LA AR 45 1= U ) 45 ¢ 352 PR 32 WL 0F
Hir B2 A 12 W7 RRE Y T2 WL 22 5%, S B e R 5 Uil ) 45
N3 N DR A 1 e e S VI T K =8 g G
FA 1 ) B2 0 AT G BEAC E, SE AR DR IR 2 W Y U B
Mo
2% 3k
1 LiuJ, Gao YH, Li DD, et al. Comparative study of contrast — en-
hanced ultrasound qualitative and quantitative analysis for identifying
benign and malignant breast tumor lumps [ J]. Asian Pacific Journal
of Cancer Prevention, 2014, 15(19) . 8149 - 8153
2 BhE. ROC Migk)” MR R RSN (D], K& v B
Bk, 2010
30 RINGEE. R L ARG ek LR R T S g O 2 Ik A (B B T O
[D]. =2 MK, 2013
4 fRGE, URAE, KUGRIE, SF. R HTHORTE FRIR RAETESS 2 W
B (A [J]. sz 24 B2 B, 2014, 35(6) : 889 - 896
5  Gong X, Wang Y, Xu P. Application of real — time ultrasound elas-
tography for differential diagnosis of breast tumors [J]. Journal of Ul-
trasound in Medicine, 2013, 32(12) . 2171 -2176
6 Wang J, Kuo WH, Shih TT, et al. Using (18)F = FLT PET to dis-
tinguish between malignant and benign breast lesions with suspicious
findings in mammography and breast ultrasound [ J]. Annals of Nu-
clear Medicine, 2014, 28(10) . 941 —9419
7 Gong X, Wang Y, Xu P. Application of real — time ultrasound elas-
tography for differential diagnosis of breast tumors [ J]. Journal of Ul-
trasound in Medicine, 2013, 32(12): 2171 -2176
8  Park YM, Fornage BD, Benveniste AP, et al. Strain elastography of
abnormal axillary nodes in breast cancer patients does not improve di-
agnostic accuracy compared with conventional ultrasound alone [ ]].
American Journal of Roentgenology, 2014, 203(6) : 1371 — 1378
(F#% 50 W)



J Med Res,Feb 2016, Vol. 45 No.2

SHE S HLH AT A I PR Sk R 05 0 B I R AL T R Y
SR NS %

1

&% ik

Tzeng TF, Liou SS, Chang CJ, et al. The ethanol extract of Lonicera
japonica ( Japanese honeysuckle) attenuates diabetic nephropathy by
inhibiting p - 38 MAPK activity in streptozotocin — induced diabetic
rats[ J]. Planta Med, 2014, 80(2 -3): 121 - 129
Jaiman S, Sharma AK, Singh K, et al. Signalling mechanisms in-
volved in renal pathological changes during cisplatin — induced ne-
phropathy[ J]. Eur J Clin Pharmacol, 2013, 69(11): 1863 — 1874
Ramachandran G. Gram - positive and gram — negative bacterial tox-
ins in sepsis: a brief review[ J]. Virulence, 2014, 5(1): 213 -218
Chang KC. Cilostazol inhibits HMGBI1 release in LPS - activated
RAW 264. 7 cells and increases the survival of septic mice [ ] ].
Thromb Res, 2015,136(2) :456 —464
Rameshrad M, Maleki — Dizaji N, Vaez H, et al. Lipopolysaccharide
induced activation of toll like receptor 4 in isolated rat heart suggests a
local immune response in myocardium[ J]. Iran J Immunol, 2015, 12
(2):104 -116
Nair AR, Masson GS, Ebenezer PJ, et al. Role of TLR4 in lipopo-
lysaccharide — induced acute kidney injury: protection by blueberry
[J]. Free Radic Biol Med, 2014, 71: 16 =25
Ding Y, Yang H, Xiang W, et al. CD200R1 agonist attenuates li-
popolysaccharide — induced inflammatory response in human renal
proximal tubular epithelial cells by regulating TLR4 — MyD88 — TAK1
- mediated NF - kappaB and MAPK pathway[ J]. Biochem Biophys
Res Commun, 2015,460.287 —294
Kim HG, Shi C, Bode AM, et al. p38alpha MAPK is required for ar-
senic — induced cell transformation[ J]. Mol Carcinog, 2015, Epub a-
head of print

Gehringer M, Muth F, Koch P,et al. ¢ —Jun N - terminal kinase in-

11

12

17

hibitors: a patent review (2010 — 2014)[J].
2015,25(8) :849 — 872

XULLHS , 46 MR AL AR, 45 TQGAPL 5 1M & Bk R I i 5 2 4 fw v
TP AR A B LRI R [ T] . v A B i 2% &5 ,2014,30(3) ;210
-216

Ju DT, Kuo WW, Ho TJ, et al. Protocatechuic acid from alpinia

Expert Opin Ther Pat,

oxyphylla induces schwann cell migration via ERK1/2, JNK and p38
activation[ J]. Am J Chin Med, 2015 ,43(4) :653 - 665

Saklatvala J, Dean J, Finch A. Protein kinase cascades in intracellu-
lar signalling by interleukin — T and tumour necrosis factor[ J]. Bio-
chem Soc Symp, 1999, 64 63 -77

Sun HY, Wang NP, Halkos M, et al. Postconditioning attenuates car-
diomyocyte apoptosis via inhibition of JNK and p38 mitogen — activated
protein kinase signalling pathways [ J]. Apoptosis, 2006, 11(9):
1583 - 1593

Morales MG, Olguin H, Di CG, et al. Endotoxin — induced skeletal
muscle wasting is prevented by angiotensin (1 —7) through a p38
MAPK dependent mechanism [ J]. Clin Sci: Lond, 2015,129(6) .
461 -476

Wang D, Warner GM, Yin P, et al. Inhibition of p38 MAPK attenu-
ates renal atrophy and fibrosis in a murine renal artery stenosis model
[J]. Am J Physiol Renal Physiol, 2013, 304(7) : 938 — 947
Menon MB, Dhamija S, Kotlyarov A, et al. The problem of pyridinyl
imidazole class inhibitors of MAPK14/p38alpha — MAPK11/p38beta
in autophagy research[ J]. Autophagy, 2015,11(8) ;1425 — 1427
Karanika S, Karantanos T, Kurosaka S, et al. GLIPRI - DeltaTM
synergizes with docetaxel in cell death and suppresses resistance to do-
Mol Cancer, 2015, 14 122

(Y kis H 91 :2015 - 07 - 13)
(&1 H #:2015 - 08 —02)

cetaxel in prostate cancer cells[ J].

(L#EH 46 )

9

Ko KH, Hsu HH, Yu JC, et al. Non — mass — like breast lesions at
ultrasonography; feature analysis and BI — RADS assessment [ J].
European Journal of Radiology, 2015, 84(1): 77 -85

Liang XN, Guo RJ, Li S, et al. Binary logistic regression analysis of
solid thyroid nodules imaged by high - frequency ultrasonography, a-
coustic radiation force impulse, and contrast — enhanced ultrasonogra-
phy [J]. Eur Rev Med Pharmacol Sci, 2014, 18(23): 3601 -3610
Zhou J, Zhou C, Zhan W, et al. Elastography ultrasound for breast
lesions; fat — to — lesion strain ratio vs gland — to — lesion strain ratio
[J]. European Radiology, 2014, 24(12): 3171 -3177

Liu XJ, Zhu Y, Liu PF, et al. Elastography for breast cancer diagno-
sis: a useful tool for small and BI — RADS 4 lesions [ J]. Asian Pacif-
ic Journal of Cancer Prevention, 2014, 15(24) . 10739 - 10743
Caferova S, Uysal F, Balci P, et al. Efficacy and safety of breast ra-
diothermometry in the differential diagnosis of breast lesions [ J].

Contemporary Oncology, 2014, 18(3): 197 -203

- 50 -

14

17

Mader R, Novofastovski I, Tervolino S, et al. Ultrasonography of pe-
ripheral entheses in the diagnosis and understanding of diffuse idio-
pathic skeletal hyperostosis (DISH) [J]. Rheumatol Int, 2015, 35
(3): 493 -497
FHEEAR, SRR 55, RS, 4F. JEF ROC HIIE E VAN 4T S U
WK TR [T]. hAeER B4R, 2009, 25(10) : 676 —
678
SRR, EJRM, FE. AR ARG B W N i R B AR S
FLARIE XM EXT LG [T]. TR BE2EAF5E, 2013, 22(6) : 841 —843
Wei X, Li Y, Zhang S, et al. The role of contrast — enhanced ultra-
sound (CEUS) in the early assessment of microvascularization in pa-
tients with aggressive B — cell lymphoma treated by rituximab —
CHOP: a preliminary study [J]. Clin Hemorheol Microcirc, 2014,
58(2): 363 -776
(WS B #9.2015 =04 -20)
(&R H #.2015 =05 - 13)



