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Fig.1 A lobulated mass lesion is located in the left frontal dura mater and frontal bone. The alb
mass shows iso-intensity on T1-weighted imaging (a), low intensity on T2-weighted cl|d
imaging (b), and iso-intensity on diffusion-weighted imaging (DWI) (b=1000mm?s) (c)
compared to the gray matter of the brain, and the mean ADC value is 0.9 X 10°mm?s.

The mass has a relatively uniform contrast effect (d). There is no edematous change in
the brain parenchyma.

Non-contrast-enhanced head computed
tomography (CT) (a, b) demonstrates the
left frontal mass. The mass shows higher
attenuation than the brain parenchyma (a,
arrows), with the skull bulging (b, arrow),
worm-eaten appearance of the internal
table (b, arrowhead), and sclerotic changes
in the diploe and external table.
Contrast-enhanced body CT (c) shows
a mass with peripheral enhancement in
segment 4 of the liver.
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Fig.3 Somatostatin receptor scintigraphy ('''In-pentetreotide) static images (a) and SPECT/CT fusion a

images (b, c) show focal uptake spots consistent with the left frontal mass and the hepatic

mass, graded as Krenning score 3.

38

blc

JJCR 2024



BABSHRHMEFIES - ERFIMHHES 2024

AEBVERE

Fig.4 Whole-body static image of bone scintigraphy (*"Tc-
HMDP) shows mass-like uptake in the left frontal
bone (arrow), as well as other focal uptake spots in
the right frontal bone, left parietal bone, left clavicle,
and left 8th rib (arrowheads).
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Table 1 Comparison of somatostatin receptor scintigraphy and bone scintigraphy for bone lesions (+: Positive, —: Negative).

left frontal bone right frontal bone left parietal bone left clavicle left rib
SRS + - - - -
BS + + + + +
MR IR RIZHEST 3 2 72 O 5 A FRIZ TC 234996 %, WBHEYSRSICH L TREJE - FFERE L & m<
ACW%%%&ﬁﬂ\o*ﬁf,ﬁﬁﬁL%u,Tmi Wl 72 1) DA DIt & AR 23, ARG
10~15%, ACI3ixK50% & O fER TH RS 5 7= BRBEANTH D, T TE 2 MRERE5 N5,

%, REOSRGRBIEE SN 557,

HF A R Z T THEL BRIITH > T Y,
YIBR T RE 25 5807 C b UL ARG O EIG & 75 57, in
FEOUFFEIBOLIE TN - i - BB 5 h 528, Uk
REEL 250 D B0 2021, B & RENG
WANET 5 ETEETH BT, 72, HEBOHME
FIZHEMICZ <, BEOHEERIEREHOEEIKT
XE 5720, HEHEFERO TS ED T, HifEO T 1]
FEHL - ﬁ@ﬁxﬁﬁihé LaL, BERICK55ER
EiRA D EEIIPEREE & S h, mﬁfﬁ@%%é%&
FT5ZET, LIFLIEREIhTWE",

HILF A FOFEREBWT S LT, Rl E
RERAMi 2 32 & ¢ 5 CT - MRI, RERERTAMAYATBET & 5 4%
%%k O SRS, BS,
emission tomography/CT ("FDG-PET/CT) % ¥ 6h
%, SRSIF, 20154(Z In-pentetreotide (4 7 b L 7
Fo V) BERENTUURE, 2ETELfTEhs XS
& 572, SSTRO52DH T A4 FDH %, SSTR-2
B XU SSTR-S ICHRVEAM A A L, ZEKRERIT S
JHS & 5. G2 ATRET, WEHARS T IREE
FHE, HREOREICHWENS, 72, ZEKOH
WAGHES 2 Z &2 5, JREED D TH 5 PRRTD
IS B HID Z MK S, FEEEIZH80~90% T, FFiC
ZERERBO L V@MU A OFEIZET Thw3Y,
KIZ, BSIFHEBEOMBIZEOTRENLHRED D
T,é%@%ﬁ%%U%?UV7%&%Lt%%@%T

o JNZERIRE T O, PRI, TR
ma@m YT HEATARET, 72 & A LRIl
D—DThb, £72, "FDG-PET/CT & HEIENESE; O #
ROWIHBW IR 2E R VRAETH 5, NENsIZHWT
(LML AV E O SCLCRLCNECO I A T 5 723,
B LE R E AL F 7 4 FIZOW TGS
113~53% £ E< WY, Zoflh, WETIZY bR
AFVZHEARDPETA A =Y v & TdH % Ga-DOTA-
Tyr3-octreotide (*Ga-DOTATOC) % *Ga-DOTA-Tyr3-
octreotate (“Ga-DOTATATE) O &\ v HEE AV FHAl X h T

¥F-fluorodeoxyglucose-positron

40

Hi A2+ 5 ET, CT TOAWRZEDREIFFE
IZHEL <, BSEWANTE EZENEL B0, MRIE
REIE - FERIE L $ICBS kD B mLaY, 2L RGO
R EDOBERIZIRO W Tl Y, MHEBHT
R ORI £ 5. A HEHlGiA ATHE 2 0 T & AR
MEIEHTH %,

AIEBNZ I\ TR T 5 & OTEREGHI (2 CT - MRI,
A5 Al 12 SRS - BS & JitifT L7z, SRS Tld 2.5em kKD
JERTHATRINZS & 3em KORFIEFS I —B L THE S M %E
Rz, NS R EIRER MR IR D L5, —
JiBSTIE, BEMIZHE S22, HEHOLHRE
%Eﬁa,%ﬁ@¢ﬁ§té%ﬁé%wtﬁmmﬂo

ASEFIT SRS FEVED BRI KT L BS 2 ERK L 72 B
ELT, —DIREDOH A X, &9 —DIFEREDOVEIR
MET NS, ISR SRS DRKIEIZEA, H
A ZD/NE GO IRE < 80, AREFITS, SRS
Palk A 2 U225, 1enfiith /NS WIRETH - 720
WHRIZEHZ MY ) — < DOREHNZ SRS & fEfT L, 2l
EOWREDREE 1Z896%, 1.1~2mTidH64%, 1.1cm
DIFCi3f30% HEOmHICHE > 0@t e &0,
IS D+ 4 2L SRS OMMFITFITHBEIL T 57, &
7z, NENs O'HEMIE —BEEAENTH D",
ARER® Z UZABL Tz, ThEg BS T/IVRZE 5
WhiFszenTcErL—REHNTE B,

GHEBS AL D EBNT 285R E 57228, LD
HESLEZTE, SRSEBSOESLARLDELTL
L0 T EEBRRTOE DI TV, BSIdERH
DOFEE, SRSIINESFOZEEFEBE &, Wik Al
Mz R -4 T, ko EfaicBrokL
HAoNB™Y, Fi2, RCAIERIZ *Ga-DOTATOC %
®Ga-DOTATATE % {7 L T\ =5 51F, /N B s
LA T2 LRanw™™ ) KRR T T IR
W7, “Ga-DOTATATE I35\ TIEIN TORER
RS MAHGRBR S ARG X Tl 0, RS & & 5 72 B
JEE SR ME ORI D B,

JJCR 2024



BABSHRHMEFIES - ERFIMHHES 2024

AEBVERE

#

Rt BIR I 2 REREZRBO 2l L F 7 4 FO
REG & B L 72 2R IFE O ILHE L IEHRIC SRS & BS
DMAEDEVPERTH - 7=,

SER

1) Nicholson AG, Tsao MS, Beasley MB, et al: The 2021
WHO Classification of Lung Tumors: Impact of Advances
Since 2015. Journal of Thoracic Oncology. 2022; 17:
362-87.

2) Baudin E, Caplin M, Garcia-Carbonero R, et al: Lung and
thymic carcinoids: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Annals of Oncology.
2021; 32: 439-51.

3) Zhang J, Yu Q, He Y, et al: The Cancers-Specific Survival
of Metastatic Pulmonary Carcinoids and Sites of Distant
Metastasis: A Population-Based Study. Technol Cancer
Res Treat. 2021; 20: 15330338211036528.

4) Goto Y, Motoi N: Neuroendocrine Tumor of Lung and
Mediastinum: the Updated Pathological Diagnosis and
Treatment. Haigan, 2019; 59: 37-45.

5) Mansoor W, Ferguson S, Ross V, et al: Diagnostic and
Management Pathways for Pulmonary Carcinoid Tumours
in the United Kingdom: Results from the National Lung
Neuroendocrine Tumour Pathway Project. International
Journal of Endocrinology. 2020; 2020: 1-9.

6) Hori T, Yasuda T, Suzuki K, et al: Skeletal metastasis
of carcinoid tumors: Two case reports and review of the
literature. Oncology Letters. 2012; 3: 1105-8.

7) Garcia-Torralba E, Spada F, Lim KHJ, et al: Knowns and
unknowns of bone metastases in patients with neuroendo-
crine neoplasms: A systematic review and meta-analysis.
Cancer Treat Rev. 2021; 94: 102168.

8) Tan EH, Tan CH: Imaging of gastroenteropancreatic
neuroendocrine tumors. World J Clin Oncol. 2011; 2: 28-
43.

9) Kayani I, Conry BG, Groves AM, et al: A comparison of
68Ga-DOTATATE and 18F-FDG PET/CT in pulmonary
neuroendocrine tumors. J Nucl Med. 2009; 50: 1927-32.

10) Squires MH, Volkan Adsay N, Schuster DM, et al: Oc-
treoscan Versus FDG-PET for Neuroendocrine Tumor
Staging: A Biological Approach. Ann Surg Oncol. 2015;
22: 2295-301.

41

11) Kubota K, Okasaki M, Minamimoto R, et al: Lesion-based
analysis of (18)F-FDG uptake and (111)In-Pentetreotide
uptake by neuroendocrine tumors. Ann Nucl Med. 2014;
28: 1004-10.

12) Graham MM, Gu X, Ginader T, et al: 68Ga-DOTATOC
Imaging of Neuroendocrine Tumors: A Systematic Review
and Metaanalysis. J Nucl Med. 2017; 58: 1452-8.

13) Hope TA, Calais J, Zhang L, et al: "'In-Pentetreotide
Scintigraphy Versus *Ga-DOTATATE PET: Impact on
Krenning Scores and Effect of Tumor Burden. J Nucl
Med. 2019; 60: 1266-9.

14) Sandstrém M, Velikyan I, Garske-Roman U, et al: Com-
parative Biodistribution and Radiation Dosimetry of
68Ga-DOTATOC and 68Ga-DOTATATE in Patients with
Neuroendocrine Tumors. Journal of Nuclear Medicine.
2013; 54: 1755-9.

15) Liu T, Wang S, Liu H, et al: Detection of vertebral
metastases: a meta-analysis comparing MRI, CT, PET,
BS and BS with SPECT. J Cancer Res Clin Oncol. 2017;
143: 457-65.

16) Alexander HR, Fraker DL, Norton JA, et al: Prospective
Study of Somatostatin Receptor Scintigraphy and its
Effect on Operative Outcome in Patients With Zollinger-
Ellison Syndrome: Annals of Surgery. 1998; 228: 228-38.

17) Cives M, Rizzo F, Simone V, et al: Reviewing the
Osteotropism in Neuroendocrine Tumors: The Role of
Epithelial-Mesenchymal Transition. Neuroendocrinology.
2016; 103: 321-34.

18) Meijer WG, Veer E van der, Jager PL, et al: Bone Me-
tastases in Carcinoid Tumors: Clinical Features, Imaging
Characteristics, and Markers of Bone Metabolism. Journal
of Nuclear Medicine. 2003; 44: 184-91.

19) Lebtahi R, Cadiot G, Delahaye N, et al: Detection of Bone
Metastases in Patients with Endocrine Gastroentero-
pancreatic Tumors: Bone Scintigraphy Compared with
Somatostatin Receptor Scintigraphy. Journal of Nuclear
Medicine. 1999; 40: 1602-8.

20) Hope TA, Bergsland EK, Bozkurt MF, et al: Appropriate
Use Criteria for Somatostatin Receptor PET Imaging in
Neuroendocrine Tumors. J Nucl Med. 2018; 59: 66-74.

21) Johnbeck CB, Knigge U, Kjar A: Pet Tracers for So-
matostatin Receptor Imaging of Neuroendocrine Tumors:
Current Status and Review of the Literature. Future
Oncology. 2014; 10: 2259-77.

JJCR 2024



Case Report

A Case in Which Combined Somatostatin Receptor Scintigraphy
and Bone Scintigraphy Contributed to the Diagnosis
of Multiple Bone Metastases from Pulmonary Carcinoid Tumors
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Abstract

Pulmonary carcinoid tumors are included among neuroendocrine neoplasms (NENs). As long as the lesion is in a
resectable area, surgical treatment is often the first choice, even for recurrent or multiple lesions. Multiple bone
metastases are likely to be unresectable, so accurate identification of bone metastases is required to avoid excessively
invasive treatment.

A case of multiple bone recurrences 14 years after treatment of pulmonary carcinoid is presented. Some lesions showed
no tracer uptake on somatostatin receptor scintigraphy (SRS), but showed tracer uptake on bone scintigraphy (BS).

SRS is a nuclear medicine test that visualizes somatostatin receptor expression specifically and allows whole-body
evaluation. However, it is less sensitive when tumors have poor receptor expression or are small in size. BS can be
used to detect multiple bone metastases from NENs, because bone metastases from NENs are predominantly osteogenic.
The combination of SRS and BS can facilitate accurate identification of multiple bone metastases by depicting different

aspects of bone metastases.
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