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[Abstract] Objective To evaluate the clinical value of *F-FDG PET/CT whole-body imaging in
the manage-ment of cancer of unknown primary (CUP). Methods From February 2015 to June 2016, 46
CUP patients were analyzed retrospectively in Taizhou People’s Hospital. They underwent *F-FDG PET/CT
imaging to detect their primary tumors that had not been detected through routine examinations. Visual and
semiquantitative analyses were then employed to analyze the PET/CT images. The results were assessed on
the basis of the pathological results, comprehensive clinical diagnoses, and clinical follow-ups. Results
Of the 46 patients, 33 had primary tumors, which were detected through "F-FDG PET/CT imaging and
further confirmed by pathology or clinical follow-up. Meanwhile, the primary tumors in 13 patients were not
characterized. The CUP detection rate of the ®F-FDG PET/CT was 71.7% (33/46). Of the 33 patients with
detected CUPs, 3 had lymphoma, 2 had gastric cancer, 4 had esophageal cancer, 3 had oophoroma, 14 had
lung cancer, 2 had liver cancer, 1 had urinary tract epithelial cancer, 2 had nasopharyngeal carcinoma, 1
had multiple myeloma, and 1 had colon cancer. The modes of tumor metastasis included lymphatic
metastasis in 32 cases, bone metastasis in 20 cases, liver metastasis in 13 cases, lung metastasis in 9 cases,
pleural and peritoneal metastasis in 5 cases, adrenal metastasis in 3 cases, brain metastasis in 4 cases,
subcutaneous metastasis in 3 cases, and pericardium metastasis in 1 case. Conclusions The "F-FDG
PET/CT outperforms ordinary routine examinations in terms of CUP detection. Thus, *F-FDG PET/CT
possesses significant importance to clinical management.

[Key words] Fluorodeoxyglucose F18; Positron-emission tomography; Tomography, X-ray

computed; Cancer of unknown primary



Bl e e

201743 H 554145552 Int J Radiat Med Nucl Med, March 2017, Vol.41, No.2 95

AN BH R i ﬁ”: (cancer of unknown primary ,
CUP)J&—HESR IR & A e, e 5% A5 k20 2 il 4
it 27 B 20 205 B 2 A5 2 A DA i o Al AG A (£
FETEAN A 0 BB, (AR AGAY | S0 SR R AL
AR ) R R B R KRR, i TR
PR 3%~10%""2, ZZBRBFE WG 2, 3 FEFE
K 11%, 5HEAFERN 6%, FEH A AR R
2~10 /B BT AR Rk kAT B4R Il R = i
BHARYT RGE B E TS . BRI F-FDG PET/
CT iZ2Wr CUP B F IR AL RLRE M AF 4, Kole %54
W55 T 29 5l CUP BF-FDG PET 4> & BAR 45 5,
BF-FDG PET {X &% B 7 #1(24% )CUP J& & 4L, CUP
FEH (I R A A7 I A PR D e kb & BT 45 DA i3t
FFLMATTIN R BF-FDG PET 4 fit(3 B iy K 2 X
AR HEENIMECHTRARIE, *F-FDG PET X}CUP
J5L Rk B LR 54%5), WA LA H
BR-FDG PET B A RK: H CUP & kAWl e, A
WF5E 8 FE E— A3 SF-FDG PET/CT 4= & 8% %f
CUP JE R AAYZ Wi (e

1 ARSI

1.1 — ek

PEHL 2015 4F 2 A & 2016 4F 6 HEFKBEA T ®F-
FDG PET/CT 45 A5 HIwFRIHI2 R R I 1 28
a6 ], HABME 8 . Lot 28 i, AFEHE 38~85
%, SEEAERS(62.78+11.98)% . FIrA 2k R
B R AT (AL 5 Y (R AR 2 ) ¥R & IR &
fho BT A TR ARSE T AE R EA .

&1
LG IR R S Rk . D, A AU XSS Se-FDG @ikl ; B~C: PET/CT B T B ®F-FDG & fCikE (B

FIE G, CONIERIEIR), HEHES .
Fig.1 "F-FDG PET/CT images of patient with cancer of unknown primary

AR AL I B E B SF-FDG PET/CT [ B, 65 %, — A Hi & A M BiR DX O A ok 45

12 ik

KAEALLR H 52 3 64 JZ PET/CT(SIEMENS Bi
ography mCT), BA451¥K *F-FDG. 46 il &1
2= 6h Ll F, 28 MK EARTF 10 mmol/L, &
JKISF BF-FDG (3.7~5.5)x10° Bq/kg, L Rk
5 60 min J54T BF-FDG PET/CT 45 B1%; X &#4>
S bk BOME AR A 1 AR, TS BARRE 2~3 h
)RR AR A% . EURALER R BAL A sttt T,
JELA CT FMEXT PET UG TREilii E, din &tk
REEREFHITERUIGE S, 5382 B R KB ERGY
KIS A4S W2 /0 PET. CT & PET/CT @& KM%
(RLFEREWTOL . JRARDL L SR ), WSBE ] A 7 E
— A PR F] = A EUE
1.3 EURHE

H 2 7 IR R B 2E AR W = DR H
AR E RO, B ROL, M SUV,. [, ™
BEIWA—Zt, raissdtii. 2 WibR i
SUV,.,=2.5 B 4ER BA% SUV,., m T RE% Y 20%.
1.4 Bl SRS

JUTHG: HH 0 Rk Fe 2 W 2 B A L I IR
LR AW RE DT IESE

2GR

J RS AEAE PET/CT R E R B TS PRk 2R
(1, E2), SUV,, =25, 46 &, F-
FDG PET/CT BAZFRE 5 A b geg 33 1], 357 25 5 3L
WK I IRZE AW sk BT IESE 5 13 Bk & B
IR &gkt o 33 B BH R B sk i 3 . B R 2

ABEATH BUE X



26 Bl e e

2017453 H 55414552 Int ] Radiat Med Nucl Med, March 2017, Vol.41, No.2

B2 ORHIJER IR B BF-FDG PET/CT Bl BYERE, 49 %, 2 A Hik A4 SRR L oG, A BET 1 ik O 45 15 465 B /R e
bk, B, A ASESHRESE SP-FDG @l ; B: PET/CT & BLEMATIRE $F-FDG & CHkt; ¢ REINIZE B REIUE, SHEss

RS WA A LS

Fig.2 "F-FDG PET/CT images of patient with cancer of unknown primary
B B 4 B SRS 3 6. BE 14 6L R
200, RIS R L. S 2 B 2R
1B, S5 1 B SF-FDG PET/CT %f CUP J&
RIERIR R 71.7%(33/46), 33 14k ) )5 & b
S ERE T, R RT  Hels, iRE] 42.4%
(14/33),

BN 5k I e 19, R Bk B 25 FE RS 32
B, BERS 20 B HEERS 13 . MRS 9 ). B
HREHE A% 5 . B EARIEHE 3 ). i Hs 4 41
B REERS 3 0. DS 16

3 itig

JHIRTVAYT B B RS W A e o0 dl], 2
et 22 BRI A kb e BRI A 5L R gkl I R
LG AR L W T-BEXT CUP 9 AR s, K
FAV N 20%~27%, CT. MRI, Hi7 FI% R B4
A HETAE TR CUP JF & ki F 8 F- B, (HAY
RE R LL 40% 1Y 5 & g k-1, BT RL CUP J5 & KA
SIS AR BRI G BT [ 2 — . TR
AN, AEAEARERBET XA TR, T2
RITBCRANERMBEHUS AR . "F-FDG PET/CT 4%
B BRAEREA2WT R RS . Rk S E
FIFREN I Z 2 TG IRE IR Z KA, PET/
CT BEREFR UL AL E R e 5 FRHE R, X
REAR LR AR 07, — IR BAR B v 3RS 4
S& W RGBS, FEARMS T, "F-FDG
PET/CT Xf CUP JFU& L 046: H2R ok 71.7%(33/46)
Jir e RS A A& S IR B 5 [ DX L 4 5 B8

F2, CT 380 ik B 45 48 4% Gl F 42 KT 1.0~
1.5 em ICHRFERMR LS )R IZ W, 17 PET W28
it BF-FDG MHRBCR 2, REJER . PET X
R W . IEERS . M RS A% S K i 4
W AR 0 R, & TR CT 5 MR R 4,
X 4 B Z2 R e A K (R AR I B ELAT TG T HEA
ML AR IRATLI, Lt LI C 455
BIZ 0, KHERIK 69.6%(32/46), 4347 70 H #
I, SRR USRS, B AR
DIGARR BT Tk 2556 8 R 32, W R 2 s Jin e LA
WAL . ARG R 2 0L, R H/ Nk
ELZ5 56576 PET FALBE B8R B s Rkt . 5341,
BB W, KAEEN 43.5%(20/46), BH
W2 DE SR s B Prtis . SCmikds LU
HRRUE L, PET MR R i m, M H AL
A A R, ASWEIE I IS B8 & AR R Gk
28.3%(13/46); MR 2 ., KRR 19.6%
(9/46). PET XtHg . JE B oA A 5 R r L
P, A PET BUR M . 8RR DL B S 334 L A
BRI, SRRERAERISWT, AL S )
. BEREEERS, KRN 10.9%(5/46) . PET XN
FER PR G R AR MR W25, KX ¥F-FDG (1)
PRI, FEAE ARSI AL, A AL ] 3k
LRI 4 BIRGERS, KAEZN 8.7%(4/46), HoA
RIS FIREERS . NS L DA R
B, RGN 6.5%(3/46) . 6.5%(3/46) . 2.2%
(1/46) . _FR&EF 5 Ao O AT SCRkRGE AHARLO-,
X5 R RS T AR R, BT A E T



[E] BRI BE 2 A e 2 2 i 20174E3 1 454148552 Int J Radiat Med Nucl Med, March 2017, Vol.41, No.2 97

ZAiNpE N

AHIESE T A AR AR R R A 4] 13 1]
JRATREA LA RIS (DR AN, B R
P& s¥ Jnl R S RS A Z [ AR KT, iR AR
SN B 3 1843 3 5 PR i X LAAG: 1 5 (2) ph T I
AN R A R R R L Mg A i T, ok ek
s (3)/DECRR RIS g X F-FDG 8L /L
ARSI s R, AN R . i B
RIS (4)JFE R AEBTALTRAL (A L. B
Fis . i R o A D) O A G R, s TR
KAL) BF-FDG $5HL,

TEABFGE R, BT & BRBHME: 3w it i L 451
ik 42.4%(14/33), o2& T HAME, FT R
K, ATEEA AR ILA . (1)2015 4, FREILAT 429.2
T3 R R Iga s 0 281.4 T ERESET R, g &
WYy ()RRt e 2 BT
EERENEOL, DB M S T BRI, D/INA
Ml n 2, )AL, ARZ LM, (iE
BB, WH\RRSAE RS . D Ikt

2% b TR, SF-FDG PET/CT 4= & B4 % CUP
JER Kk (AR H SR R T — e A B, B R
WORTTEA . HHERAE R, AT L IR 55 T i
Ro MARRERFF LA, PET/CT tLRERs4R (L
S BRI GO, A BT R e
Wi ANEYT 5, XM H FUR (G A A A 0k e
1. I, “F-FDG PET/CT 45 @454 CUP B H
AR G RN A, (AR — B RN

RIZERIE ADEIE B 4 M4 F STR A T . R0 K
FERTRIZ .

fERTRAR RIS FISOEE, GRS RT3
i WA GUIIE SCHIEIT S 5 22— 5 S0 M I
B K T I L

£ % X W

[ 1] 5Kki4R. "F-FDG PET/CT -4k i It & kA R o 1 FHAN LAY
Y MEII]. HF E S2 B2 W2, 2013, 17(2): 326-327. DOI: 10.
3969/j. issn. 1007-4287. 2013. 02. 042.

Zhang HR. Looking for tumor primary tumors in the clinical
application value of analysis of “F-FDG PET/CT[J]. Chin J Lab
Diagn, 2013, 17(2): 326-327.

KA, B, i, 4. SF-FDG PET/CT XI5 % A W 250340
CLEE R S U A R AU B TR B 0 TR
7%k, 2013, 33(6): 417-420. DOI: 10. 3760/cma. j. issn. 2095—
2848.2013. 06. 004.

[2

[

Song JH, Zhao JH, Xing Y, et al. ®F-FDG PET/CT for the detection
of primary malignancy in patients with cervical lymph node
metastatses from unknown origin[J]. Chin J Nucl Med Mol Tmaging,
2013, 33(6): 417-420.

A, 2, 2. BF-FDG PET/CT 725 & A B bk £ 2%
SR N L. P B 25 R, 2011, 27(9): 1838-
1841. DOI: 10.3969/j.issn.1008-1062.2011.06.009.

Zhang Q, Li YM, Li XN. Value of "F-FDG PET/CT imaging in

[3

[

metastatic lymph node carcinoma of unknown primary site[J]. Chin
J Med Imaging Technol, 2011, 27(9): 1838-1841.

[ 4] Kole AC, Nieweg OFE, Hoekstra HJ, et al. Fluorine-18-
fluorodeoxyglucose assessment of glucose metabolism in bone
tumors(J]. J Nucl Med, 1998, 39(5): 810-815.

[ 5] Yaylali O, Kirac FS, Yuksel D. The role of ®*F-FDG PET-CT in the
detection of unknown primary malignancy:a retrospective study|[J].
Turk J Med Sci, 2016, 46(2): 474-482. DOI: 10. 3906/sag—1502—
99.

[ 6 ] X£r2r, 22 e, Anand G, 4. "F-FDG PET/CT X J5UR AL A B 451

TR LS RS IS L IS AN (B . TR 0 TR
Jki, 2016, 36(1): 48-53. DOL: 10. 3760/cma.j.issn. 2095-2848.
2016.01.012.
Liu HH, Lan XL, Anand G, et al. Diagnostic and prognostic values
of "F-FDG PET/CT in cervical nodal metastatic carcinoma of un-
known primary site[J]. Chin J Nucl Med Mol Imaging, 2016, 36
(1): 48-53.

[ 7 ] ARG, BEAESR, M, 45, 284t R A B AE I R A W] A

TR MRS W AR (1], AR IR 2 A, 2013, 35(9):

698-702. DOI: 10. 3760/cma. j. issn. 0253-3766. 2013. 09. 012.

Ni XG, Cheng RR, Lai SQ, et al. Value of narrow band imaging

endoscopy in the detection of unknown primary site with cervical

lymph node metastasis of squamous cell carcinoma [J]. Chin J Oncol,

2013, 35(9): 698-702.

TUREIR, #7%E, VFENY, 46 F-FDG SPECT/CT A5 2 7 J5U & ikl

ENLZ B B E T hAMETF, 2013, 32(22): 24, 27. DOI: 10.

3969/j. issn. 1674-0742. 2013. 22. 012.

Jia XJ, Han J, Xu ZQ, et al. The value of ®F-FDG SPECT/CT

[8

[

examination in detecting primary tumor for patients with carcinoma
of unknown primary[J]. Chin For Med Treat, 2013, 32(22): 24, 27.

[ 9 ] Mgk, A3, T IEW], 4. "F-FDG PET/CT XS 5E CT R

T PPAR SRz A 55 RS I AT, T PR R 2, 2016, 45(13): 1756
1758. DOI: 10. 3969/j. issn. 1671-8348. 2016. 13. 009.
Deng JQ, Fu WG, Lei ZM, et al. Value of ®F-FDG PET/CT in
abdominal contrast-enhanced CT for preoperatively evaluating
distant metastasis of liver cancer[J]. Chongqing Med, 2016, 45(13):
1756-1758.

[10] BRSE, 2R, BN, 48, “F-FDG PET/CT Ui 8 e 45 E
i K IS AR5 0 H A T, S 2 SR B, 2015, 30(8):
869-872. DOI: 10. 13609/j. cnki. 1000-0313. 2015. 08. 016.

Wei H, Lan XL, Liao SS, et al. The role of *F-FDG PET/CT imaging
(F#% 149 )



[ bR ST BE 2 A R 2 2 i 20174E3 1 45418552 Int J Radiat Med Nucl Med, March 2017, Vol.41, No.2 149

lation[J]. Chin J Nucl Med Mol Imaging, 2012, 32(5): 358-362.

[32] Shaw LJ, Raggi P, Schisterman F, et al. Prognostic value of cardiac
risk factors and coronary artery calcium screening for all-cause
mortality [J]. Radiology, 2003, 228(3): 826-833. DOI: 10. 1148/
radiol. 2283021006.

[33] Detrano R, Guerci AD, Carr JJ, et al. Coronary calcium as a
predictor of coronary events in four racial or ethnic groups[J]. N Engl J
Med, 2008, 358(13): 1336—-1345. DOI: 10.1056/NEJM0a072100.

[34] Gaemperli O, Schepis T, Koepfli P, et al. Accuracy of 64-slice CT
angiography for the detection of functionally relevant coronary
stenoses as assessed with myocardial perfusion SPECT[J]. Eur J
Nucl Med Mol Imaging, 2007, 34(8): 1162—-1171. DOI: 10. 1007/
$00259-006-0307-z.

[35] Rozanski A, Gransar H, Wong ND, et al. Cardiac imaging for
ischemia in asymptomatic patients: use of coronary artery calcium
scanning to improve patient selection: lessons from the EISNER
study[M]//Asymptomatic Atherosclerosis: Pathophysiology, Detection
and Treatment. Totowa: Humana Press, 2011: 411-427. DOI: 10.
1007/978-1-60327-179-0_30.

[36] Cook S, Togni M, Walpoth N, et al. Percutaneous coronary
interventions in Europe 1992-2003[]]. Eurolntervention, 2006, 1
(4): 374-379.

(37 ] SKIAL, [t He, RO, 45, AR 18 RO LI Sk 43
Wr[J]. Hh FE#4E2%, 2010, 30(10): 1354-1356. DOT: 10. 3969/.
issn. 1005-9202. 2010. 10. 017.

Zhang YZ, Wen SS, Zhao C, et al. The analysis of 18 lead
electrocardiogram and coronary angiography in elderly people[J].
Chin J Gerontol, 2010, 30(10): 1354-1356.

[38] Garcia EV. SPECT attenuation correction: an essential tool to

realize nuclear cardiology’s manifest destiny[J]. J Nucl Cardiol,
2007, 14(1): 16-24. DOL: 10. 1016/j. nuclcard. 2006. 12. 144.

[39] Einstein AJ, Johnson LL, Bokhari S, et al. Agreement of visual
estimation of coronary artery calcium from low-dose CT attenuation
correction scans in hybrid PET/CT and SPECT/CT with standard
Agatston score[J]. J] Am Coll Cardiol, 2010, 56(23): 1914-1921.
DOI: 10. 1016/j. jacc. 2010. 05. 057.

[40] O’connor MK, Kemp B, Anstett F, et al. A multicenter evaluation of
commercial attenuation compensation techniques in cardiac SPECT
using phantom models[J]. J Nucl Cardiol, 2002, 9(4): 361-376.
DOL: 10. 1067/mne. 2002. 122676.

[41] Goerres GW, Burger C, Kamel E, et al. Respiration-induced
attenuation artifact at PET/CT: technical considerations[J]. Radiology,
2003, 226(3): 906-910. DOI: 10. 1148/radiol. 2263011732.

[42] Utsunomiya D, Nakaura T, Honda T, et al. Object-specific
attenuation correction at SPECT/CT in thorax: optimization of
respiratory protocol for image registration[J]. Radiology, 2005, 237
(2): 662-669. DOI: 10. 1148/radiol. 2372041387.

[43] Schepis T, Gaemperli O, Koepfli P, et al. Use of coronary calcium
score scans from stand-alone multislice computed tomography for
attenuation correction of myocardial perfusion SPECT[J]. Eur ] Nucl
Med Mol Imaging, 2007, 34(1):11-19. DOI: 10. 1007/s00259—-
006-0173-8.

[44] Verberne HJ, Acampa W, Anagnostopoulos C, et al. EANM
procedural  guidelines for radionuclide myocardial perfusion
imaging with SPECT and SPECT/CT: 2015 revision[J]. Eur J Nucl
Med Mol Imaging, 2015, 42(12): 1929-1940. DOI: 10. 1007/
500259-015-3139—x.

(i H 3= 2017-02-20)

R T o T N s s R T T S ot R o N S e R R N

(E#% 97 W)
in the evaluation of solitary pulmonary nodules in patients with
colorectal cancer|J]. Radiol Practice, 2015, 30(8): 869-872.

[11] #1f2%). *F-FDG PET/CT RARLE BIRASS B R FIEERE T 267
Hr{E[D]. )M BT EERIRE, 2011
Bao JC. Diagnostic value of postoperative gastric cancer recurrence
and metastasis of *F-FDG PET/CT[D]. Guangzhou: Southern Medical
University, 2011.

(12] WRJTTE, TR AL, B 204, 45, = 2010 45T R & 5 2
T[] P EE R, 2014, 23(1): 1-10. DOI: 10.11735/j.issn.1004—
0242.2014.01.A001.

Chen WQ, Zhang SW, Zeng HM, et al. Report of cancer incidence
and mortality in China, 2010[J]. China Cancer, 2014, 23(1): 1-10.
L, REUIAT, RO, 55, SF-FDG PET/CT 1 M) B £ % il
W LEFAL T S W B (E]]. FEIBREUR B2 2 B R 27206, 2016,
40(6): 408-413. DOI: 10. 3760/cma. j. issn. 1673-4114. 2016.
06. 002.

Li SX, Tang MD, Lin DY, et al. Value of "F-FDG PET/CT in

[13

[l

detecting metastatic lymph nodes of thoracic esophageal squamous
cell carcinomalJ]. Int J Radiat Med Nucl Med, 2016, 40(6): 408—
413.

(ks H B : 2016-11-01)



