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Added Value of SPECT/CT in
Neuroendocrine Tumors

Giuliano Mariani
Regional Center of Nuclear Medicine, University
of Pisa Medical School, Pisa, Italy

Pretoria, South Africa, Dec. 6-10, 2010

Tumor types Specific serum tumor markers (por
wil
Thymus SS, serotonin
C-thyroid cells Calcitonin, CGRP, ACTH, SS, serotonin 7
Lung GRP, CT, S8, POMC, ACTH, ADH, serotonin, B-hCG CgA, NSE BO%
GI tract Gastrin, CCK, GIP, VIP, motilin, glucagon, GRP, PP, GHRH, CgA, NSE, hCG 80 -90%
n

Pancreatic islet cells CgA, NSE, hCG 60 -95%
Ovary CgA, NSE
Chromaffin cells , calcitonin, CgA, NSE 85-95%

Adenocarcinomas with NE  POMC, CGRP CgA, NSE 20-35%
differentiation

De: rom Krenning et al. (53); Olsen et al. (70); Lamberts et al. (8); Nobels et al. (40); Oberg (407); Norheim et al. (211); and Tomassetti
et al. (213). POMC, Proopiomelanocortin; GIP, gastric inhibitory peptide

Endocrine Reviews, June 2004, 25(3):458-511
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Gastro-Entero-Pancreatic tumors (GEP)

Insulinoma 70%
Gastrinoma 20-25%
VIP-oma 3-5%
Glucagonoma 1%

Gastric Carcinoid
lleal Carcinoid

Appendix Carcinoid

Expression of SSTy, in GEP
Tumors and SRS Sensitivity

Gastrinoma 90-95%
Carcinoid 85-95%
VIP-oma 80-90%
Non-functioning 75-85%
Glucagonoma 70-80%
Insulinoma 50-60%
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SRS (SPECT/CT?) in 253 patients (per-
lesion and according to location)

Sensitivity Specificity Accuracy

Primary 59% 99% 82%
Liver 91% 96% 94%
Soft tissue 84% 95% 91%
Bone 86% 99% 98%

Bombardieri et al. Q J Nucl Med Mol Imaging 2010

11|n-Pentetreotide (Octreoscan®)
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Nuclear Medicine or
“Unclear Medicine”?
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Single modality imaging
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Single modality imaging

Hybrid imaging




SPECT versus planar

* increased sensitivity and specificity.

SPECT/CT versus SPECT

* increased specificity
» (increased sensitivity with attenuation
correction)

SRS with Octreoscan®

Lung carcinoid missed on planar imaging,
but detected on SPECT/CT
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SRS with Octreoscan®

SRS with Octreoscan®

Pancreatic insulinoma missed on planar
imaging, but detected on SPECT/CT




Taste L—NET detection by SPECT and SPECT/CT: Patieni-Based Analysis.

1 diagnosis

No NET - 4 s
(=38 sens S| PPV NPV
[ N E 13 N E
SPECT a7 2 i 27 6 09216 0486 8) TRE (8.1 03.1 (84.6)
SPECT/CT 40 2 1 2 A5 1 0.9697 924 (¢ 93.2(95.2) 4.6 (92.3)

P = Posiive;
Predictive Value, Sensitivity, specific

ysis considering equivocal results as pegative for NET.

Negative: E = Equivocal; AUC = Area Under the Curve: Sens =

ensjfity; Spe
v, and negative and positive predictive values wi

¢ = Spedficity; PPV = Predictive Pastive Vitlue.
> caleulaied consklering equivecal patlents as postifve for NE

PV = Negative
n parenthe-

Vs 7

Perri et al. Q J Nucl Med Mol Imaging 2008:

81 patients = 43 NET, 38 non-NET
169 lesions = 138 NET, 31 non-NET

Paticnt-based analysis

Overall lesions

P=0.0038

«**' SPECT-AUC (95%C1) = 0.9158 (0.8632-0.9515)
= SPECTIOT-AUC (95%C1) = 09888 (0.9028.0.9992)

06

02 04 06 08 1
‘ P

Thoracic lesions

04
Pe0.73
02 - P=0.0102 0
=== SPECT-AUC (95%Cl) = D89ST (0.8216-0.9444) === SPECT-AUC (95%C1) = 0.9374 (0.8458-0979T)
— SPECT/CT-AUC (95%C1) = 09818 (0.8755.0.9988) — SPECTCT-AUC (95%C1) = 09907 (0.9417-0.9992)
02 04 06 08 02 04 06 0.8 1
2 Pr IPF
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Octreoscan®: SPECT/CT {, X
in Gastrinoma I

Octreoscan®: SPECT/CT in Gastrinoma
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Octreoscan®: SPECT/CT
in lleal Carcinoid

Octreoscan®: SPECT/CT in lleal Carcinoid
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Octreoscan®: SPECT/CT in lleal Carcinoid

\

Lumbo-aortic lymph nodes
lleal loop

Octreoscan® SPECT/CT: Response to Therapy
(radiofrequency on main lesion)
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Octreoscan® SPECT/CT: Peritoneal
Recurrence Post-surgery for lleal GEP

Limitations of SRS with
Octreoscan®

« Size of lesion(s)

* False positives

- “False” negatives (biological)

13
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Limited Spatial Resolution or
Minimum Detectable Lesion?

False Positive

Diaphragmatic
herniation

14



2010/12/10

Octreoscan® SPECT/CT: Physiologic
Distribution

Activity in cecum and
skin contamination Gallbladder

Octreoscan® SPECT/CT: Physiologic
Distribution

Accessory spleen
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Recent liver resection

Pneumonia
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IN CONCLUSION

SPECT versus planar

* increased sensitivity and specificity.

SPECT/CT versus SPECT

* increased specificity
» (increased sensitivity with attenuation
correction)

2010/12/10
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