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[Abstract] Objective To investigate the impact of saline flush for syringe after * F-FDG injection on the residual dose of
F-FDG and the standardized uptake value (SUV) of liver during PET/CT examination. Methods A total of 50 patients
who underwent PET/CT examination were enrolled and divided into control group (n=25) and experimental group (n=
25) according to different injection methods. Device system of the vein passage was established with 23 gauge scalp needle.
In control group, the intravenous line was directly flushed with 5 ml physiological saline after * F-FDG injection, while in
experimental group, firstly the intravenous line was flushed with 1 ml saline, then the syringe was flushed with 2 ml saline,
finally the intravenous line was flushed again with the residual 2 ml saline. The residual dose of *F-FDG and SUV,,., and
SUV, of liver were compared between the two groups. Results The total residual dose ([0.22+0.08]mCi), syringe
residual dose ([0.19+0.07]mCi) and intravenous channel residual dose ([0.03=0.02]mCi) in the experimental group
were all lower than those in control group (all P<C0.01). There was no significant difference of SUV ., nor SUV ..
between experimental group and control group at 3 different levels of the liver (level of the second liver porta, level of the
left portal vein and level of the first liver porta, all P=>0. 05). Conclusion Flushing the syringe can reduce residual dose of
¥F-FDG injection. A small amount of radiopharmaceuticals retention in the syringe may not affect SUV for liver, but
further standardization of the operation process of * F-FDG injection is still necessary.

[Keywords] fludeoxyglucose F 18; syringes; residual dose; standardized uptake value; positron-emission tomography

DOI: 10. 13929/j. 1003-3289. 201901081

58 Bk iE B9 P F-FDG i 5 il 7 i 5t i 51 =5 3
5% B 77 2 K B B4 7 4 38 BRAE B9 =2 Wi

HRE L ERA A AT RBER
(L B BE BE R AL b 10012352, v [ BE “A b2 B b 5t By AR Bie % B 2
LS 10073053, F ABEE RHAC MR AL 5 RIS B BE BB R AE ST 100070)

[ =] BH#&Y WiT PET/CT K ik iE 55 F-FDG T 5 W5 b Uk 1 5 2% 65 75k 512k 25 W 5% 88 79 . LA K AT i 4 4k
BBUE(SUWE N, A%k IEEZ PET/CT KA 50 B8 EH RIS 255 X4 X IEH (n=25) FISE IR 4H (n=25) ,

[EE€mB] FRHAARRH4S (81527805),

[E—1EE] MR 1988—) 5, v N A B+ BVl , BF5 )7 ) : PET/CT 98 1% . E-mail: flameflatter@163. com
GBS EE ] BBO 2 #0 B RE 24 iR b 5 K5 B B A% 2 22 8. 100070, E-mail : flxzxb@163. com

(s EH] 2019-01-12 [fEEAH#] 2019-05-28



e 1092 - i E B 2R R B R 2019 4E5S 35 #4258 78] Chin J Med Imaging Technol,2019, Vol 35,No 7

KA 23G %F”Eﬂ%v i VK [ L A SO F-FDG FESPBUS X Al B4 5 ml éEiEi’\/kM‘(f'ﬁ
ARG 2 ml Az BER K o e S R RS IR 2 ml FRR R
FJFHE SUV M (SUV ) il SUV i KAH (SUV,,,.0) B 22 57
B B R L[ 0. 19£0. 07) mCi] FH#H Ik 18 P % B 77 [ (0. 0310. oz>mcl]ﬂj/l\?xﬂ€éﬁ<PﬂJ<o 0D,

Vi QUM (4

FERE 3 ASARTE 2w CGE ZFT 2w ) #2256
0.05), Z5i& Wik aRIE /D F-FDG 55k B & .
{H3E— 25 MG F-FDG Vi 48 /5 J #4832,

A 1 ml A,
o HeEE 2 4R F-FDG 4 41 )5 5% 8 7 &= U
H#R %%éﬂ dﬁ;%%’%ﬂg[(o 2240. 08)mCi]  VEF 25 N
SCES U1 5 X IRl

—FTTZED 1 SUV e Hl SUV e 22 3 B B G127 T L (P >
TE ST & P /0 ik B PR 25 W A% B AR R LSRR AT IE SUV A2 4k,

(RS2 ]  FUBSA AP F18; 5 A% s 5% B i b i AL BRI s 1E v 7 R S AR S R

[E4SRS] R817.4 [X#kFRIRFE] A

Il AR 1 54 ¥ F-FDG VE 51 W 17 PET/CT K 5 I, 8
R 28 Sk B A Y VKB B S S E AT
X i FUF-FDG g W g el b B B a2 B 4
HﬁlETJ,T%M’E%‘%ETHB%E%&BM’EB&‘IEJ,ﬁﬁa‘ﬁﬁmﬁ'ﬁ‘&
SR o T RT T 30K o B3 A 2 5 2 3 00 ST 48 R ik o
DAL B ) 0 R SR A RS B X2 W T
B W, HORT o JC AH G B Y. AR dfE Ak R ORCE
(standardized uptake value, SUV)J& PET/CT ;%%
Hp i T B ) 2 A S bR L X2 W A AN,
JWAE SUV DLERAE SUV 5FIE SUV i H Al & iF £
WFFE s 200 & 1 48 Ar, U HUE S &L I BR TR B
[ L P 5 I A 3R 2 A R 6 SUV 52, 58 38 & N1
Hb PP 5 22 AR KT o A I AR B T R s 2 o ) K
Wiy B mEME . REFAE SUV 52 £ F A
BXRC R Q0 IR S 2 W B SRS R L A R AR
(6 ) | £ AR o i LA B PG S A B R SR o
— e R 2 A A o T X R PR 2K A SRS D T A
A o BV R I B A AR A K . AR ST R b R TR
ET%&E’JEJ’E%E%@%W“”E%@% BH o DA R ik R AR Ak

AW LR SUV, 5 7 0 U6 Ak I R # ke 5 F-
FDG {1 ) #EE S i 2%

1 #ER5HE

1.1 — %R W 2015 4£ 3 H—2016 46 5 A T
T AR EE B K 24 B JE b 5 K AR B B 8252 PET/CT K4
f9 50 5 5 L 5 30 . 4z 20 B LARIS 11~79 %,
(56.2+15. D%, AW HE: ORERL & PET/CT £
2 ;@D a5 B I HE <7 mmol/L; @ ¢ 3 & 57 # bk il 1 .
HEBR (B I RE Ak L 48 98 S I R 0 . AR s v
SHUF-FDG #:4E 7 £ .06 50 Bl & 4 LKA (n=
25) FIXY B2 (n=25),

L2 ESHdeehvkird ARBESEE 4L, D
23G Sk B BT (RIS TR -2 w1 4 57 bk 3 % Hm*
UM 0.3 ml, i ki 5 — W 45 Wil 4 —

() — M FL 3% B35 U F-FDG S A9 5 ml EET

[(XEHS]

1003-3289(2019)07-1091-04

B35 3 = 7 e B AT R A R L 5 — L 4 5 ml AR
oK. H A — R S AL T4 58 i F-FDG 1
PPV 53 2% o 2 Tt B A O O P R MR A L B R
TC 25 W K 23 S ER B S F-FDG v 5 WA 8 P 57 e e
3.70~5.55 MBq/kg {4 i & (0. 10~0. 15 mCi/ kg4 Ji
HORLE/NT 2 ml,

AT AR e =W R TRk s E 5 0 F-FDG
TF SHRGE I L HETE S F-FDG 7 S8, AR5 P E i 5
Az AR G 8 5 X BRAH B AR ] 5 mil A HER K vh ok A
L SCE e 1 ml A R K wp kA8 8 L SR JF A
FER KB TE 5 F-FDG E SR E , A 2 ml BB K
R F-FDG 51 8% th e W A% E . BT AR
FEER /KA 5 R, R 2 ml AR B K R
VRAFIE . BT A oP ORI R K .
1.3 K% %E FH Siemens Biograph Truepoint V
PET/CT H#i 4. R E R 5553 2 led b .
CT REZSH.EHBIE 120~ 140 kV, & I 33 ~
100 mAs, g # B 0.5 s/rot, B #H 0.9, 55 FF 512 X
512, ¥R R 77 i 25929 40~60 min 517
PET/CT % %, 3t R %&£ 5 4K 07, 4 4 K 1 R £
2 min,
1.4 K& WmAESERE KA Siemens Syngo
Workstation 3.0 TfEu, LA OSEM (ordered-subsets
expectation maximization) % B #,25 T 4,6 K ik
FRE L HE R 256 X 256, 43 il 2E 58 T )2 0H L 1]
ik 22 3 )22 T RS — 1712 1T S T S IR AR
3 em WEDE ROT, Wit JFFIE SUV SFIEE (SUV ) Fl
SUV i KME (SUV,0) o

SRS F-FDG #)R 4 K& w) 1] F-FDG
SPRAARFR . R JHIE i+ (CRC-15R, CAPINTEC. INC
N DD I 3 S T G P B B ) R G G Bz
BERD =0 NG AR B R EE L OTR AR N Dy Bk B
4, 07 R mCi,
1.5 Sit=eatr R SPSS 22.0 4834 #r 4k 14,



H [ BE A AR AR 2019 4E58 35 %5 7 8] Chin ] Med Imaging Technol,2019, Vol 35,No 7 *+ 1093 -

B DL ot s R, L A 5 6k BR 2 [E] be AR
ST R PRI LR A P K 3. P<<0.05
ZRAGIFE L,
2 #R

SEI2H 5 0 B ] AR % L L AR B AL F-FDG
VE SRR TR L1 5 F-FDG 21 3R 45 RG] 25 55 45 6
Gt L (P ¥>0.05,% 1.
2.1 FREFE SE AR AR AR AR P AR R

et VK G PN AR R R /N TR R 22 R A 5
TR (P ¥ <C0.01, 58 2), SCU6 28 F0 %k B 41 3 5t
AN BN 2 T bkl E N R BN . 2R A
it eF i X (1=10. 90.9. 65, P ¥<C0. 01),

2.2 JFWE SUV  SE3 4 5% B4l ) 7255 ) 1] )2
T T Bk 22 )2 T ANEE — T2 M 1 SUV e F
SUV,... 22 R git2 & L (P #>>0.05, 3% 3 &Kl
1.2),

F 1 I X IR — A VORH L (n=25)

24 51 AR 5 B/ i) AT i (kg) BF-FDG 75 B (mD TS F-FDG 3 R 4 E5 S ] (min)
S AL 54.3+17.9 13/12 65.33410. 87 1.10+0. 26 54,9645, 31
Xt B 41 58.2412.0 17/8 60. 0012, 33 1.2640. 36 54.01+5.93
¢/ 0. 90 1.33 1.62 1.84 0.61

P 0.37 0.25 0.11 0.07 0.54

F 2 SLEHSXBAESF-FDG 55k 7 R (mCi, =+ s, n=25)

HUF-FDG H 5 sk A 2 LU

. a8 3 TER 28 G TSUBERD B SUV,.. 1 SUV,.. 1Y
A it 8 Bt 58 Bt - ( :
SR 0.224+0.08 0.194+0.07 0.0340.02 e el8] o = s
Xf HE 40 0.59+0.13 0.40+0.09 0.19+0.07 A BE T J B VAT F
" 2 5 a7 1120 FDG B, 28 3k B il 16 45 2 g %
P i1 ~0.01 ~0.01 <0. 01 B AL e T ST e L R O S e

Al B,

1 BE,26 % B4 FRE PET/CT BIMR AL 112 SU Vi F1 SUViean 4391
3.47 M 2. 345 B. T MK Z SR T 2 SUV s F1 SUV i 7391 9 3. 31 F1 2. 305 C. 85— T2 T,
SUV inax Fl SUV mean 73 514 3. 41 Fl1 2. 36 2 BEL,13 4, A, HFE PET/CT B4
AP ITTZ T s SUViax Al SUViean 28 524 3,39 Fl 2,225 Bl 1§ Ik Z2 3 J2 T SUVinax Fil
SUVimean 5350124 3. 36 1 2. 275 C. % — I 12T SUVinax Al SUVmean 53510 3. 47 1 2. 27

3 itig

A FE 45 R JPET/CT K2 B, & Bk 73 51 F-
FDG J& , B 1k 245 ) 32 2 5% B8 70 1 38 28 v, 306 ) o g
T S e AN BE 8 9 /0 T 5 e PN 5k R Y 2 4 8 RE DD
IV B PN I AR B 24 A, T S e R R bk e T D

O M BA s R 28 Sk B A T A
SE U 25 W I B 2 1 T
S B2 A =38 45 TE A5 N AT 3l A
—E AR B T
TE 5 5 — e 55 18 25 B A o
e, LU TE HE A SZ K 5 R 1 24
R BRI B 2 2 i I IR
Femi i F-FDG 1 8 )5 fd
10 mlvE 54 2% vkt H oK Ul B 2
{USULE iy S N o S )
G "F-FDG J5 . 5250 20 F6) HR 20 6 24
F14) T 555 245 5 B AR B R T e ko
TE P Y A BR R R R T TR I
SHPEZ Y R EAR BB A SR
X — 7 T 5 G A LR L
HRBERAWARERER 24,
[DEEN R RER IR Eos S N |
RENE TN 05 5 — Ty i 5 F-FDG 1 SR e e 7E
TR N SR 5 FR T S 2 P N kG A G, A
T 5 i PR BT AR B TS M T B v TR RGE E N
AW ST 45 AL 5 L 38 S 3 ) vk VR G AR S A
T 5 2% P B R R O R AL (0. 40£0. 09 mCi B &=



e 1094 - i E B 2R R B R 2019 4E5S 35 #4258 78] Chin J Med Imaging Technol,2019, Vol 35,No 7
%% 3 i%ﬁ\éﬁ—%xd_ ﬁﬁ Zﬂzﬂ IEZ: IEJE:FHEE)% E SUVtrmx ;Fn SUVmezm E,(J [:Kﬁ( ;i S n— 25)
SUViean SUVmax
20 5 - - - - - - -
5T [T WK A 32 2 T N2 5 T2 [T Wk A 3 2 T T2
S AL 2.34740. 40 2.3140. 41 2.3140.41 3.3840.40 3.3440. 44 3.4540. 26
Xif R 21 2.29+0.45 2.3340. 42 2.29+0. 41 3.404+0. 35 3.474+0.34 3.3240.39
{8 0.44 0.18 0.16 0.21 1.17 1.36
P1H 0.66 0. 86 0.88 0.58 0.27 0.06

(0.1940.07) mCi, #f Ik i & N 5% 8 & M (0.19 +
0. 07)mCi F&E % (0. 03£0. 02) mCi, 2 7~ 396 7] wh % 1 5t
i AN ARE 8% D A0 T ST 2% P 5% B 24 i, 34 RE U/ i K GE
BN, RN T RS E S —
RE T B 5% PE 25400+ ARG 7 IR R 0 T S P

SUV J& sz W21 2% 7 5 351 5 BUFR B2 1 48 e
55 Z R0 R AN B R BT IR KT L R R
B I 4 R 5 AR B9 B 1] ROT KN 8 30k o 85 K 8% 1 47
R R AR b 32 i R S,
SUV BAE R IRER 2 W M EE S %, 45 H bRk 19"
F-FDG Qi #81d JIFAE 75 % B AE7E S # mTger . BFAE
T F-FDG (2 32 22 B A= DR B0 V8 FE i B 3R
B A% AR5 B 5 L [ IS e BURFIE SUV 38 %
IRAR JES 16 BE 2l AR BRSNS [6] T I 38 o7 4%
S F-FDG B FEBEAS ], R G AS AR 5 28 6 T E A 3 1S4
B2 HIE R ST SUV AR Xk, 45 R B os LI 5
XFHRAHTE] 3 AN 2T A SUV, Al SUV, 22 7 ¥ TSI
RSP ¥>>0.05), s L, R B 252 i
SUV A IAE, (H A B 52 K & X Rl 52 e, AT fig 5 SUV
W7 52 Z2 F PR 3252 e A 0%, BR Ab i i 1 F-FDG 1
SHRER BT RE AN 251 SUV B B A8k,

ENEMR TR SR 22U /¢ SIELE VA F
OF =935 3:5i ool b2 S SRR A U HOF Sk S
55 21 55 T FR 2 45V ek ] %) 222 53], 3RO b S 2 458 4 B )
KFXRA.HEXNTII%GE ZNEBEEERTS 2 5
AR,

25 RT3 ) gk A 24 10 S A% AT 020 R R R A
00\ ER R P9 %) 24 0 ARG 38, A R o o
R VAR PR B R0 B L B v T SRS B 5 Do A% B RO R X
JHRE SUV 7 A B 8 52 ), {0 3 — 22 " F-FDG &
SR ERAE AR R

[ 5% 30k ]

[1] Boellaard R, Delgado-Bolton R, Oyen W], et al. FDG PET/CT:
EANM procedure guidelines for tumour imaging: Version 2. 0.

Eur J Nucl Med Mol Imaging, 2015,42(2):328-354.

(2]

(3]

[4]

(5]

(6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Kobayashi R, Chen X, Werner RA, et al. New horizons in

cardiac innervation imaging: Introduction of novel '®F-labeled
PET tracers. Eur J] Nucl Med Mol Imaging, 2017, 44 (13):
2302-2309.
Se— M BRI L O 5 T I8 45140 s o 45 1R{EL K% G A o 12
VT H ) R B . R SR A, 2017, 14 (1) 117-121.
Keramida G, Dunford A, Siddique M, et al. Relationships of
body habitus and SUV indices with signal-to-noise ratio of hepatic
I8F-FDG PET. Eur ] Radiol, 2016,85(5):1012-1015.
Annunziata S, Cuccaro A, Calcagni ML, et al. Interim FDG-
PET/CT in Hodgkin lymphoma: The prognostic role of the ratio
between target lesion and liver SUVmax (rPET). Ann Nucl
Med, 2016,30(8):588-592.
Ayubcha C, Zadeh MZ, Rajapakse CS, et al. Effects of age and
weight on the metabolic activities of the cervical, thoracic and
lumbar spines as measured by fluorine-18 fluorodeoxyglucose-
positron emission tomography in healthy males. Hell J] Nucl Med,
2018,21(1):2-6.
XS, 2T, WIS R, %5 PET/CT ®AR P IES F-FDG 4% i
RIS R 3 P AR B AR 4y TR AR 2015, 35(6) :506-508.
XN, AR, R4, 45 S F-FDG AR KR [R]# ik i3 43 25 72 PET/
CT oA B SICR L. G BE 2, 2014, 43(36) :4928-4929.
WA, TAH K, R, % PET/CT K4 4 F-FDG J7 & BF
X PSR 2017, 32(10) 1 52-55.
Zule WA, Pande PG, Otiashvili D, et al. Options for reducing
HIV transmission related to the dead space in needles and
syringes. Harm Reduct J, 2018,15(1):3.
Elli S, Abbruzzese C, Cannizzo L, et al. In vitro evaluation of
fluid flushing different
connectors. J Vasc Access, 2016,17(5):429-434.
W X O, 2 i, S5 O W SO AR 35 AR O IR 3R O I I 4
WE-FDGHYFZ W . A 8 22 5 7r T AR 4% ik, 2017, 37(8):
470-474.
FrRk—, Wb pk, BRIE %, % 1S F-FDG 7l & 4 PET #7845
R AR B S TR AR AR, 2002, 22(4) 1 233-234.
Ozcan KP, Kara T,

reflux after types of needleless

Kara GG, et al. The role of

fluorodeoxyglucose-positron  emission  tomography/computed
tomography in differentiating between benign and malignant
adrenal lesions. Nucl Med Commun, 2011,32(2):106-112.
Batallés SM, Villavicencio RL, Quaranta A, et al. Variations of
the hepatic SUV in relation to the body mass index in whole
body PET-CT studies. Rev Esp Med Nucl Imagen Mol, 2013, 32
(1):26-32.

XSS, 254, W25, 45 I IOAR IS X JFIE'S F-FDG SUV 952
e B B8 1E IR h AR R 5 4 F R 2R, 2016, 36 (2)
166-170.



