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PET 1C y 'PET-RM EN
EL DIAGNOSTICO
DE METASTASIS
HEPATICAS EN
CANCER
COLORRECTAL
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OBJETIVO DOCENTE

Describir el rendimiento diagnodstico de |la
PET-TC con FDG y PET-RM en la deteccion

de metastasis hepaticas de
pacientes con cancer colorrectal

Abordar la influencia en las medidas
terapéuticas y el rendimiento diagnodstico
de estas pruebas de imagen.
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REVISION DEL TEMA

Las metastasis hepaticas influyen tanto en el
pronostico como en las opciones terapéuticas en los
pacientes

oncologicos. Es importante para elegir la mejor
terapia (cirugia, quimioterapia o radiocirugia),
determinar de forma exacta su localizacion y
diferenciar si la afectacion es uni o bilobar.

Frente a la TC, la RM hepatica, gracias a su
excelente caracterizacion tisular, ofrece una elevada
sensibilidad especialmente en lesiones <10 mm.

La PET con FDG permite valorar el metabolismo
tumoral intrahepatico, mostrando una sensibilidad
discretamente inferior a la RM con una similar
especificidad.
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El estudio de la afectacion hepatica tanto durante
como tras tratamientos de quimioterapia
conlleva con frecuencia una disminucion del
rendimiento diagnostico de las pruebas de
imagen.

La union de la informacion anatomo-metabdlica
PET-RM puede obtener una adecuada valoracion
de la situacion tumoral en esta

situacion clinica.

Entre los dilemas a considerar esta el manejo de
lesiones tratadas y en respuesta completa
metabadlica PET que persisten en la imagen RM
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El HIGADO es el 6rgano de preferencia para la
afectacion metastasica del CCR, pudiendo ser la
localizacion unica en el 40% de los casos.

Sitio de eleccion metastasico del Ca de colony
de recto superior al drenar via vena porta

La ecografia y el CT con frecuencia infraestiman
la afectacion hepatica
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iIca PET

Imagen metabo

Revista Ano Autor Estudio N Sensibilidad
Radiclogy 2005 Bipat Metaanalisis 75, 9%
J Gastrointest Surg | 2007 Lubezky Prospective 27 93%
Clirr Nuel Med 2002 Rohren Hetrospectivo 23 95%
J i Wiirasound 2007 Wikdi Prospectivo 16 Tk
J Chin Oncol 2002 Ruers Prospectivo a1 B5%
Cancer 2005 Wierng Metaanalisis B8%
Ann SUng 2004 Selzner Prospectivo [ 91%
BrJ Surg 2005 Truant Prospective 53 78%
Annals Surg Oncol 2007 Wiering Prospectivo 131 85%

83,1%
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Rendimiento PET-CT

PET-CT 80-90% 85-92%

eLas imagenes TARDIAS (a los 90 min post-
inyeccion) aumentan el rendimiento diagndstico

eLa QT disminuye la sensibilidad de |la PET, siendo
recomendable dejar intervalo de 2-3 semanas tras
su finalizacion.

eConsiderar el tipo histologico como fuente de
posibles FN
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Deteccion de lesiones hepaticas tras neoadyuvancia QT precirugia

El rendimiento de la PET-FDG para detectar metéstasiz hepdticas disminuye tras necadyuvancia QT dado el efecto
precoz del tratamiento a nivel metabolico

Revista Afo Autor Ezstudio N® lesiones Sb-CT Sb-PET
J Gastrointest Surg 2007 Lubezky Prospectivo 1z2 65.3% 48%
J Chin Uiltrasoound 2007 Wildi Praspectivo 83%
56%

La exploracion PET-FDG debe ser hecha SIEMPRE antes de la necadyuvancia. Mo utilidad posterior a QT

Bespussta metabdlica completa post necadyuvancia QT precirugia, @ Qué significa? Ton et of, J_Gessbrointest Surg, K07

14 pacientes con AC metabdlica

sdla el 15% de laz lesiones (21% de los pacientes presentaban RC patolégica)

La respuesta metabdlica completa no debe ser el criterio a utilizar para la realizacion de la cirugia
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Vol msging Gel 2011 Jun T3{3E565-T2 dot 10.1007/11307-010-0304-x

Detection of hepatic metastases using dual-time-point FDG PETICT scans in patients with colorectal cancer.
& Author information

Abstract

PURPOSE: The purpose of this study was to determine the mast uselul parameter of duat-time-point 2-deoxy-2-{"Flfiucre-0- gluceses posiron
amission tomographyfcomputed tomography (PET/CT) for detection of hapatic metastases in patients with colorectal cancer

PROCEDURES: Thisty-nina patients had undargone 3 dualtime-point PET/CT scan and a subsaquent histopathological confirmation for a workup of
hepatic metasiases. Detection rates were compared for visual analysis score, standardized uptake value (SUV), tumor-to-inver uptake ratio (TLR), and
percent changes: of the SUY and TLR.

RESULTS: Of 31 lner fesions, 86 lesions were confirmed as metastases The SUV and TLR of metastatic lesions on the delayed images were higher
than those on the first scan (p<0.001) The signal-to-noise ratio of the delayed PET scan was higher than that of the first scan (p< 0.0001). The TLR
and SUNV of the delayed scan showed the highest detection rates of 92% and 88%. wheareas percent changes of SUV and TLR showed the lowest
detection rates (31%. 67%). Visual analysis detected 87% on the delayed scan and TT% on the first scan

CONCLUSIONS: A delayed scan is more fevorable for the detection of hepatic metastases of colorecial cancer, and the TLR on the delayed scan
was the most useful parameter

N: 91 lesiones | BASAL TARDIO

Valoracién visual Sb-77% Sb-87%
TLR (lesién/tejido sano) Sh-82% Sb- 92%
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Improvement of hepatic lesion characterization by 18F-FDG PETICT with the use of the lesion to background livar
activity ratio.

Jolepalgm P, Rrdoerg i, Wona GO
# Author infarmation

Abstract
OBJECTIVE: This study aimed lo develop a reproducible method te improve (18)F-FOG PET/CTs diagnostic accuracy when characterizing hepatic
leziang

METHOD 5: This was a ratrospective study of 76 patients with vanous typas of cancer who had 134 lver lesions described on diagnastic CT, MRI o
(18)F-FDG PET/CT All 134 lesions wara imagad by PET/CT. For companson, all 134 lesions ware alsa imaged aither by MRI (58 lesions) or by
dingnostic CT (107), with somé imagad by both. The anginal render's intarpratation was used to doterming the dingnostic validity of aach madality
The (18)F-FDG PET/CT findings wera then ra-stratified using the ratie of the SUV{max) of the Iner lesion to the SUV(avg) of liver backgraund
(SUVITLR)) The standard of referance was histopathology and/or imaging fellow-up Eighty-ning out of the 134 lesions were positve for metlastases
Two-taled P values were calculated using 8 chi-square tast

RESULTS: & SUV(TLR) greater than 2.0 strongly comalated with metastasis, whila less than 2.0 strongly correlated with banign activity. Basad on
tha onginal intarpreter's visual analysis (PETIVA)), (18)F-FDG PET/CT had an accuracy of 74 6% with a high sensitiaty (95 5%). but limited
spacificity (33.3%). Using the SUM{TLR) cutof value of 2.0 1o objectively re-stratify these cases, thare was improvement in accuracy to 97 8%,
sansitivity to 100%, and specificity to 93.3%. These values weare statistically significant by chi-sguare analysis, with P = 0.0001 for bath PET{VA) and
SUVITLR). The 58 MRI lesions and 107 diagnostic CT lesions that were reviewed had accuracies of 70 7% (P = 0.008) and 73.8% (P = 0.0001),
raspectivily

CONCLUSION: Using & cutoff value of 2.0 for SUV(TLR) to objectivaly evaluate for potential hepatic metastases on (18)F-FDG PET results in a
significant improvamant in dingnostic accuracy over subjective sual analysis alone In this imited study, use of SLAWTLR) more accurataly
charactenzed hepatic lesions than the onginal CT or MBI interpratations

N: 134 lesiones | e | €D |

Valoracion visual 95,5% 33,3% 74,6%
TLR (lesion/tejido sano) cut off: 2 97-100% 93,3% 97,8%
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Appropriate Use Criteria for '®*F-FDG PET/CT in Restaging
and Treatment Response Assessment of Malignant Disease

Hossein Jadvar', Patrick M. Colletti*, Roberto Delgado-Bolton?, Giuseppe Esposito!, Bernd J, Krause?, Andrei H, Tagaru’,
Helen Nadel'-¢, David 1. Quinn®, Eric Rohren!, Rathan M. Subramaniam®, Katherine Zukotynski', Julie Kauffman',

Sukhjeet Ahuja', and Landis Griffeth!

ISociety of Nuclear Medicine and Molecular Imaging (SNMMI); 2European Association of Nuclear Medicine (EANM); 3 American
Society of Clinical Oncology (ASCO); *American College of Nuclear Medicine (ACNM ); 7 Society for Pediatric Radiology (SPR); and

SCanadian Association of Nuclear Medicine (CANM)

J Nucl Med 2017; 00:1-12
DOI: 10.2967/jnumed.117.197988

is taken to mean the period in which there is concern for new or
progressive disease after completion of prior therapy. This docu-
ment excludes “initial staging” and “surveillance.” These appro-
priate use criteria (AUC) are intended to aid referring medical
practitioners in the appropriate use of PET/CT for restaging of
breast cancer, colorectal cancer, lymphoma, lung cancer, mela-
noma, sarcoma, and head and neck cancer.

. Ssensibilidad Especificidad

RECIDIVA HEPATICA

RESPUESTA TRATAMIENTO MTX
HEPATICAS

93,6%
85%

96,4%
92%
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Eur J Mucl Med Mol Imaging. 2014 Oct 18. [Epub ahead of print]

Diagnostic accuracy and impact on management of 18F-FDG PET and PETICT in colorectal liver metastasis: a
meta-analysis and systematic review.

Maffione AW, Lopci E, Bluemel C, Giammarile F, Herrmann K, Rubello D

# Author information

Abstract

PURPOSE: The first aim of the review (aim 1) was to obtain the diagnostic performance values of '8F-FDG PET for the detection and staging of liver
metastases in patients with colorectal cancer (CRC), the second aim (aim 2} was to compare PET and conventional imaging modalities, and the third
aim {aim 3} was to evaluate the impact of PET on patient management. The incidence of extrahepatic disease (EHD) detected by PET is also
reviewed.

METHODS: A comprehensive search was performed on PubMed/MEDLINE for studies evaluating PET and PET/CT in CRC patients with liver
metastases up te June 2014 For inclusion PET had to have been performed priar to surgery. there had to be at least 18 patients in the study, and the
reported data had to allow calculation of 2 = 2 contingency tables (for aim 1) A total of 18 studies were eligible for at least ane of the three intended
subanalyses including a total of 1,059 patients. Fooled sensitivity, specificity and accuracy and the corresponding 95 % confidence intervals were
derived from the contingency tables on a patient basis (patient-based analysis, PBA) and a lesion basis (lesion-based analysis. LBA) for eight
studies.

RESULTS: Pooled sensitivity and specificity of PET on PBA were both 93 %_ Corresponding values for LBA were B0 % and 79 %, respectively. Areas
under the summary ROC were 0.97 for PBA and 0.67 for LBA. Regarding aim 2. PET had a slightly lower sensitivity than MRl and CT on PBA (93 %.
100 % and 98 %, respectively) and LBA (66 %, 89 % and 79 %, respectively) but appeared to be more specific than MRI and CT (86 % 81 % and

B7 %. respectively). PET findings resulted in changes in the management of a mean of 24 % of patients. The mean incidence of PET-based EHD was
32 %.

CONCLUSION: This meta-analysis suggests that FDG PET/CT is highly accurate for the detection of liver metastases on a patient basis but less
accurate on a lesion basis. Compared to MRl PET is less sensitive but mere specific and affects the management of about one-guarter of patients.
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La RM posee una mayor sensibilidad que el PET-

CT pero con similar especificidad

RADIATION— REVIEW ARTICLE

Meta-analysis of diagnosis of liver metastatic cancers:

Comparison of '®FDG PET-CT and gadolinium-enhanced MRI
Jinlong Deng, Jiande Tang and Naipeng Shen

Department of Medical Imaging Center, The Affiliated Hospital of Weifang Medical College, Weifang, China

1 Deng MD; 1 Tang MD; N Shen M. Abstract

Introduction: We performed a meta-analysis to compare the performance of

Correspondence
Dr liande Tang, Department of Medical Imaging 18F-fluorodeaxyglucose (**FDG) positron emission tomography-CT (PET-CT)
Center, The Affiliated Hospital of Weifang with that of gadolinium-enhanced MRI for the detection of liver metastatic
Medical College, Weifang 261000, China. cancers.
Email: tangjd2014@sohu.com Methods: The MEDLINE and EMBASE databases were searched for relevant
original articles. The histology and/or imaaging follow-up data served as the
Funding: No external funding was received in reference standard. We calculated the pooled sensitivities, specificities, posi-
this study. tive likelihood ratios, negative likelihood ratios and constructed summary
receiver operating characteristic curves for "FDG PET-CT and gadolinium-
Conflict of interest: None. enhanced MRI, respectively.
Results: Ten studies (1105 patients) were included for this meta-analysis.
Submitted 30 April 2014; accepted 23 July YFDG PET-CT has similar patient-based specificity (1.00 and 0.99), positive
2014. likelihood ratios (253.1 and 138.2), negative likelihood ratios (0.16 and 0.10)
and area under curves (0.99 and 0.99) with gadolinium-enhanced MRI.
COEIO N7 fann 12 Gadolinium-enhanced MRI tends to have higher sensitivity (0.91 and 0.84)

than *FDG PET-CT.
Conclusion: Both “FDG PET-CT and gadolinium-2nhanced MRI have excellent
diagnostic performance for the detection of liver metastatic cancer.

Key words: liver metastasis; malignant tumour; MRI; PET-CT.
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Evaluacion preoperatoria de metastasis. Concordancia PET y CT.
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CONCLUSIONES

ePET-CT es de gran utilidad en el manejo de las
metastasis hepaticas

eMejora su rendimiento si se utiliza imagen tardia y
el ratio lesion/higado. Falsos negativos por
neoadyuvancia y tipo histologico

eSimilar especificidad y menor sensibilidad que
RM. PET-RM técnica de eleccidn

eDilema tras tratamiento: lesiones en RM/CT y PET
negativo
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