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Application value of positron emission tomography-computer tomography on the resectability and
scope of hepatic alveolar echinococcosis

Yan Youxia', Tian Qingshan’, Wang Shunjuan', Li Yan', Li Mengjie' (I.PET-CT Center, Qinghai Provincial
People’s Hospital Xining 810007, China; 2.Department of Hydatid Disease, Qinghai Provincial People's
Hospital, Xining 810007, China)

Abstract: Objective To investigate the application value of positron emission tomography-computer tomography
(PET-CT) on the resectability and scope of hepatic alveolar echinococcosis. Methods Total of 30 cases with hepatic
alveolar echinococcosis who intended to undergo surgical resection in Qinghai Provincial People’s Hospital from
August 2017 to December 2019 were selected. Enhanced computed tomography (CT) and PET-CT examination
were performed within one week before surgery. The two images were analyzed by the radiologist and the surgeon
to determine the resectability and scope of the lesion, and the pathological analysis was carried out after operation
to determine the disease type. The receiver operator characteristic (ROC) curve of enhanced CT and PET-CT on the
diagnosis of hepatic alveolar echinococcosis was drawn. The sensitivity, specificity, accuracy and area under ROC
curve of the two methods were compared. Results A total of 33 lesions were found in 30 patients involved in this
study (3 of whom were with 2 lesions). After evaluation, 28 patients underwent surgical resection and complete
resection of 28 lesions, of which 26 lesions were with increased area of cyclic glucose metabolism shown by PET-
CT. Postoperative pathological showed that 22 were inflammatory infiltration and fibroblasts and 4 were multilocular
echinococcosis. Another 2 lesions had no increased area of cyclic glucose metabolism and were confirmed as
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normal liver tissue by postoperative pathology. The sensitivity (50.0% vs 100.0%) and negative predictive value
(16.7% vs 100.0%) of enhanced CT and PET-CT were statistically significant (all P << 0.05), the differences of
specificity (100.0% vs 100.0%) and positive predictive value (100.0% vs 100.0%) between the two methods were
not statistically significant. The area under the ROC curve of enhanced CT and PET-CT were 0.769 and 1.000,
respectively, the difference was statistically significant (z = 4.629, P << 0.001). Conclusions PET-CT can clearly

show the biological activity boundary of hepatic alveolar echinococcosis lesions, and the lesions in the whole body

could be shown in one image, including primary and distant metastases, which is of great significance to evaluate the

resectability and scope of lesions before operation.

Key words: Positron emission tomography-computer tomography; Hepatic alveolar echinococcosis;

Resectability; Resection range

JHE Y sk s AR v B s, R ANE
BB —Fh B AR dUR, EPEALRPORIXBCE WL, 1%
o BN R, H A S e i IR i 1t A
K e AR e a5 1 LI ACRER AN &,
Ll T ALK =494 (computer tomography,
CT) MRS (magnetic resonance imaging,
MRD) & 3R I S5 53 P 2R 5 T BAS F 00 TR S ol
SSNERAE, REREMAK, BAAE. HIRA
HIVEIT LR TR YNGR, ARATHHE Pk SRR )
AT M R R E ) RO o BT AR AT
Ik T JH 0 9 Y Tk sk g BB S SR CTANIE B 1 K
HF-1HENIWTZ S48 (positron emission tomography-
computer tomography, PET-CT) f]EUEHEAT 7047,
FEARGHREG IR, B PET-CTLE AT A IE AL ek
I AT U B S 7 B v T o ) S AL
1 BREREE
1.1 At WHE20174E8H £20194F12H T35
BN R B2 5930451 1 W76 B ik iy s 28 5 it
TG, TRBNA W RENLCEE . INFRHE: B IR
KIZW, REATEHEFAR, HREZIITFR
DGRkt o HEBRbRE: BEIRIG G . M 3L
W4 . PET-CTAL A i & 3 25 J1G A = 15,
A IR R A S H . (F52017-12-9)
1.2 2 7k AR B AR 2/ S g i,
P B S RIS < 11 mmol/L. Frfg g 1 A AT
HRRCTAIPET-CT. H5RCTHHIRH EMITE: &)
VRSN AF B 7 A R LA 320 mg/ml, RAR2.5~
3.0 mls, #FJE1.5~2 mlkg., PET-CTH A HIFTA £ &
Aefra~6 hbl b, 1%5.55 MBq/kgi ki 4t *F-FDG

OBk gi> 95%) , #:#50~60 minj5 FHE A .
. F 4 [ Siemens /A 7] S23APET-CT (Biograph mCT)
W, FAMSHECON: HIE110 kV, & HIF20 mA,
JZ)E3 mm, VB BF-FER SR . LR 4
1.5 min/RAT> (6~7) MNROI+fl CIANRAL,
2min) o JRIGEPRREL NG, SHCTXHPETENA

AT E, ARG G B B, IRTS RN
B+ IRAL FARBLECAL S CTSPET Rl & A
H1244 DL EAG G50 (1 A% 2= T AN AN RHE T3 [R] 40 Hr vF
95 ek AT VIR 1 B VBRI Rl

1.3 5 Brarf R B A 7R A MR IR I BRI AT 4k 4
M (B2 s R R T s SORPRERRE Y, LASR
HEER Ny “ShrdE” o WIRCTEMGR i Zonil
R RE = 10 HusE XCAMYE, < 10 HusE CONBATE.
PET 214 SUV,, fH > 2.50F, 2 HPETRHME.
PET-CT B4 9 1 30 2 B 7 B AR 1 3 v X 45
NEEYE, RZ WM. 55t S SR C TR PET-
CTL Wi REUE . e BH M T A7 A 9 2 7
MHE 5

1.4 %3t 3438 R HSPSS 20.08 44 34T St 24
Mo R ReSprk. FEE TN AR RN 9 1 00000 42 &5
N RL, DA E RS, R R
K MedCalc#i 422 il 34 5 CT FIPET-C T2 W i A
TR R 95 I a2 T 52 TAERFE (receiver
operator characteristic, ROC) 12k, KHzkL
MBI, LP < 0.05NESESIT%E L.

2 #R

2.1 — A AREFFILGA306 B, Horh P21
i, ko, FER13~68%, 1 (38+9) &,
2851 SR FUX R B s R HLIX, 200 38 AR
sk, 16 B A LIRS, 4B EER LRAT
J L, 3B AL . ARA305EHILEIZA
Wk G322 ) o RETEGR A LA
filr, I 0, HUERE I G 928 W B 56 250 S BH 4D
Wi 2 KR, REITFAR, HAEMGIEE G0
O BFURAIE Rz, BRIk bk A IE
B, OV NAREIG . B8 E AT FARYIG, It
SERYIR28M kL, 26N A FOPR A3 e [X ek
2N JEREES A R MIRIE . AT 4EgniE, 440 h
2 BER B AR L AR PET-CT R o
TR R, AR ERIE SN IE w44



80 - ipE -

2.2 ¥ CTAPET-CEB R rbix  ARHT1941 35 158
CTRRZY R W kb 5, ki Zk5aAbig g > 10 Hu
(E1A) , [F—JiGIPET-CT &40 ki 536 2
FERTHECTEMG (FI1B) , FEARE G & i X 5k
A JE R BRUE S R MEIR I A o 1208 Vg 6 B
BRI B, PET-CT— IR % e KB 4& St
Sha MG #A A, 12 WA I 6 B R Bk ) o3 XU %

) ) 20204 F12% H4HH

KR, RETPAEA IR

2.3 3R CTAPET-CTH AT & ) AR5 Wy 2 ke 153
CTHIPET-CTHUZ M AT 4 T 2 57 B G it 2 =
X (P¥)<< 0.05) , FrmfE. PHMHE T 2 5 i st
HEE N, WEI~F3, HWIRCTHPET-CTHROC
i 2k A 590,769, 1.000, #2FH %Gt FE
X (z=4.629, P<0.001) , ILKES3.

A

& | [E—RTAR B RRTkiTS B E BT A% CT 5 PET-CT Elff
B BE AL 185, R KRBT R G, FR G EIEAIE, A N5 CT R A M REIE QR ik id S, IR,
BURARIEY IR B NIZEHE PET-CT BIE, OB BUS MR IX, i QS &, I IOEE0s 1k i) A 4 2208 i 5 %
TRV

G

H

2 [B]— WA 2 & 5 # BT Bt 0 B Rk 4o 28 2 B R ANAT AE 438 CT 5 PET-CT [Elfg

e BEABE, 478, REGWHNT, DI mtis

A TR b SE BOR AT B T 2 o i AR R Y s B

s I b B B R ik SRR, C ORI b B e R A I T 2 L B A A A QIR s D s 22 I T I e SR R
PR EARNE CT S, Mk iAE, WRABNESLL: F 9 PET kb ARUE LR, SRl AR, NEBTED S
Wtk G oNRRM (EMF) Ghaimn i PET-CT &, AlEmiE = pkACHRE v S i 60, H 9T HACis MIP |, I EVLS R4 80

JEEECH L AL



® 1 28 MAFAEREURIKI R AR F 1852 CT IS HH)

CiE - 8l

= 2 28 NITIE B R kR kLI R PET-CT 12819

FBER (41 FBEFR (45
I E R At A FERE 2eit
Fel b A Fa A
3WIRCT PET-CT
e b 14 0 14 Fa 26 0 26
A 12 2 14 iRES 0 2 2
ot 26 2 28 L3t 26 2 28
#< 3 1852 CT 1 PET-CT xtAFAT B B ERER R R kL8 R BTIS W Ree [l (%) ]
W% ik B HRE [GRES i A b TR
¥ 32CT 14/28 (50.0) 2/2 (100.0) 14/14 (100.0) 2/12 (16.7)
PET-CT 26/26 (100.0) 2/2 (100.0) 26/26 (100.0) 2/2 (100.0)
P 17.55 5.833
Pi& < 0.001 0.016

e “27 TR

3 158 CT #0 PET-CT XJATAE B R SRk MR ktin Risin
B ROC Hhzk

3 TWHig

V2 T IR TR R 9 FH AR S T B
i, CTRMRI. @7 KEMERE. L. BEEH
LT BRI W K BhASRE VT B IR T B, (H2 B
WAk, iR E™ . CTHEAG B % B 9t
R, AR R AR A, RS T HE
PEJT A T #E7 FMIMRI,  {EAE GECTS A 445 AOE
FIVE W R A, 9 k5 AT 1E B T 2 5 18] S PR B R AN
FENOM A AL D B TE AT AL 9 P MRTEL AT 5%
M, AT R R T RN,
{8 DA b 3 e A 5 v 35 Je v SR s e JE TR IR
W, RRyE B N A s A R, FARMVIER
0 L3 AT DAL B2 A% S5 PR A DX e ] L
K1 em!™', (H SERRAF B A A JE R IR AT R
AREGE 1 om, FARIEVIBREEAE, ki
B, SRk HVIREECR, W] aeis A b 2

(PIFFELZ. RE N REAE K Bk 445, AN 36 1 & BF
Thig sz,

AN, 24T A R a9 R A A A D
SR R AE AN R, I8 CTHE DL S s 4
A, MPET-CTYEIL 7 A & MEFHIE S . PET-CT
KGR ECTHPET BM& &1 B A HLR A T BT
N % 2 AU T R PR RS R 1) R 0% B v A b PR 9
oA W 2 B S HE B 9 AT AR AR, I
PR TAF H AR FASE 2 BE B 08 s W, i HL 223
H8 /) ) H A LR AR S, SRR AL B R L
HF) T PG R 2 R BRI B . PET-CTiE T
TR R (CPF-FDG) 3K 58 Je i 7 725 B4 1
PG, NI = A2 — R 51 Th g G R I s AR
BRI, AR T R re Wt vl T R MR
JEACHHE BRI VR, 3] “TheEMERug B,
PET-CT 4 & AR AN v A6 H FTF 6 784 ol 1R 4 975 973
SRR K/ B0H ,  FLAE B I A
e DX 3k g ) O kAR s T T, IR
RIB AR TR A FZ W, T3S Bl R T
I AT VIR R DR B s R, 8
IEPET-CTHREAT 42 5 AR VEA I 2 B R (1 TNM 43
9, h AT A e 7R, s MR PNIMIZ) 1T AT 48 S 1 PR o o
EIT RS AR A 2 AT R
ZPET-CTHy & R ILXUN 2 K ¥EH#, TikidirF
R, BCAEWIEIT . PET-CT—IRJEIE T o 4d 5
PRk, BEATBARTEAL, AT G AL AR T PR
FIE Y. AR, PET-CTHE W /m—L8
AP AR TER SR A . BB CTAIMRLE 2~ A H (1)
FEE, I HREX 2RI T RO R BT BT



82

CRE

HAL BN A RKRMEM A, FE TR
AR 0, B 92 W AT AT D) R A K D) R A VA 5 T
HATE A, ESIRRIET M.

SE

(1]

(2]

B3]

4]

(3]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

WA, Sty TR, %5 30T RESL RPN AR 5 I AT v 7Y
BRI FIS W] I RTR 272 4 5,2019,38(4):646-650.
BT, Tz, Wied, %. PET-CTIE N B BER M 5 1T se ik 4
BeIAE R S RIS W E ], BRAE AR 2 36,2019,29(3):431-434.
TS, SR, WA, 4%, JFFYE A6 s bk L 45 5 B (I CTHRAIE 40 BT 0],
I TR 27 2% 76.,2019,38(6):1048-1052.

KRR, B, EE R, . 3T EL R £ RIS RECTIZ W )]
ST S R 28 ,2017,1(14):139-140.

MUELLER J, STOJKOVIC M, KAUCZOR H U, et al. Performance
of magnetic resonance susceptibility-weighted imaging for detection
of calcifications in patients with hepatic echinococcosis[J]. J Comput
Assist Tomogr,2018,42(2):211-215.

(EW, £, XSO, 55, IR BRER 9 14 2% X MR SR BN
185 ALGU B BRI T D). BT R R 24 4%,2015,38(10):1213-
1215,1219.

FEF, %, TR, 5. 2 EBRIECTX Rk 112 W 5w 1)
BRHEVEANI]. Hh S A Bl 5 1 R 2% 76,2016,23(1):104-108.
AR, BT, EER, 45 FFEAE R TE 4 F AR SUR M 50
PR R T]. shARTFAE ALK E,2018,24(8):571-574.

IRE, B, SRS W TE IV R A g 1 PR S FH I (ELRERR (]
I AR I25 24 SCHR PR T A 5,2019,6(72):133.

BRUMPT E, BLAGOSKLONOV O, CALAME P, et al. AE hepatic
lesions: correlation between calcifications at CT and FDG-PET/CT
metabolic activity[J]. Infection,2019,47(6):955-960.

ENGLER A, SHI R, BEER M, et al. Simple liver cysts and cystoid
lesions in hepatic alveolar echinococcosis: a retrospective cohort study
with Hounsfield analysis[J]. Parasite,2019,26:54.

RAN B, AJI T, JIANG T, et al. Differentiation between hepatic cystic
echinococcosis types 1 and simple hepatic cysts: a retrospective
analysis[J]. Medicine (Baltimore),2019,98(1):e13731.

WA, K& AR BB CTE SRR LI R L A, 521
[5524,2019,43(9):1459-1461.

TRV, RS BRI E B, A, 4. 5 BMRIVPA AR A &

) AT A 5 22 & (B TR ), 2020,12(4):78-82.

(1]

[16]

[17]

[18]

[19]

[20]

(21

[22]

[23]

[24]

[25]

[26]

[27]

) ) 20204 F12% H4HH

o it 26 D RE AT FR 0 [J]. T80T 27 51282, 2019,34(3):306-3 10.
AR, AT, FAE, 55 FFEAE RRMRIS B SPET/CT SR A
AR — B, th R B 2ARAR 25, 2018,26(11):845-848.
ZHENG J, WANG J, ZHAO J, et al. Diffusion-weighted MRI
for the initial viability evaluation of parasites in hepatic alveolar
echinococcosis: comparison with positron emission tomography[J].
Korean J Radiol,2018,19(1):40-46.
SADE R, KANTARCI M, GENC B, et al. Computed tomography
perfusion imaging for the diagnosis of hepatic alveolar
echinococcosis[J]. Eurasian J Med,2018,50(1):1-5.
JIANG Y, LI J] WANG J, et al. Assessment of vascularity in hepatic
alveolar echinococcosis: comparison of quantified dual-energy CT
with histopathologic parameters[J]. PLoS One,2016,11(2):e0149440.
GRAETER T, KRATZER W, OEZTUERK 8, et al. Proposal of a
computed tomography classification for hepatic alveolarechinococcosis[J].
World J Gastroenterol,2016,22(13):3621- 3631.
EH#, A, i, F AR AR AE ST EPNMA Y. |
TRBIOR 2 R R AL FE 0], B SRS K 272 41,2015,38(2):200-
203,207.
TRAE Y, Fl A, w5, & R AR aYT I st ). R4
BEAf 5 A A &,2015,22(2):162-165.
LI J, DONG J, YANG L, et al. Comparison of "*F fluorodeoxyglucose
positron emission tomography and contrast-enhanced ultrasound for
evaluation of hepatic alveolar echinococcosis activity[J]. Ultrasound
Med Biol,2018,44(11):2199-2208.
MR ESS BN &, XSO, IR R ) s 5 A8 T 1 2 (0],
FHPEREK 4 40,2015,38(10):1220-1222.
FARROKH D, ZANDI B, PEZESHKI RAD M, et al. Hepatic alveolar
echinococcosis[J]. Arch Iran Med,2015,18(3):199-202.
SHEN G, KOU Y, KUANG A. Doughnut sign of hepatic alveolar
echinococcosis on FDG PET/CT: Clinical case report[J]. Medicine
(Baltimore),2019,98(8):e14561.
QIN Y, LI X, ZHANG Q, et al. Analysis of the clinical value of
"F-FDG PET/CT in hepatic alveolar echinococcosis before and after
autologous liver transplantation[J]. Exp Ther Med,2016,11(1):43-48.
BULAKC1 M, KARTAL M G, YILMAZ S, et al. Multimodality
imaging in diagnosis and management of alveolar echinococcosis: an
update[J]. Diagn Interv Radiol,2016,22(3):247-256.

Wk H 35 2020-03-20

AR E, BF.0, TR, 5. E 8T K- AU B R AT AR 0 R BRI % IT IR P A IRSE B P 69 5 B A [J/CD].



