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emission tomography for patients with brain metastasis
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Abstract Background: In 30% of patients with brain metastasis (BM), neurological symp-

toms are the first clinical manifestation of systemic malignancy, referred to as BM from cancer

of unknown primary site (BM-CUPS). Here, we define the diagnostic value of 18F-fluordesox-

yglucose positron emission tomography (FDG-PET/CT) in the workup of BM-CUPS.

Methods: We screened 565 patients operated for BM at the University Hospital Zurich and

identified 64 patients with BM-CUPS with data on both FDG-PET/CT and contrast-

enhanced chest/abdomen computed tomography (CT) available at BM diagnosis. A cohort

of 125 patients with BM-CUPS from Lille and Vienna was used for validation.

Results: FDG-PET/CT was not superior to chest/abdomen CT in localising the primary lesion

in the discovery cohort, presumably because most primary tumours were lung cancers. How-

ever, FDG-PET/CT identified additional lesions suspicious of extracranial metastases in 27 of

64 patients (42%). The inclusion of FDG-PET/CT findings shifted the graded prognostic

assessment (GPA) score from 3 with CT alone to 2.5 for PET/CT (pZ 3.8 � 10�5, Wilcoxon’s

test), resulting in a predicted survival of 5.3 versus 3.8 months (p Z 6.1 � 10�5; Wilcoxon’s

test). All observations were confirmed in the validation cohort.

Conclusions: Lung cancers are the most common primary tumour in BM-CUPS; accordingly,

CT alone shows similar overall sensitivity for detecting the primary tumour as FDG-PET/CT.

Yet, FDG-PET/CT improves the accuracy of staging by detecting more metastases, reflected

by decreased GPA scores and decreased predicted survival. Therefore, randomised trials on

patients with BM should standardise methods of staging, notably when stratifying for GPA.

ª 2018 Elsevier Ltd. All rights reserved.

1. Introduction

In a third of patients with the diagnosis of brainmetastasis

(BM), neurological symptoms are the first clinical mani-

festation of systemic malignancy: BM from cancer of un-

known primary site (BM-CUPS) [1,2]. In 10% of patients
withBM-CUPS, a primary tumour is never identified [1,3].

Young age, high Karnofsky performance score

(KPS), low number of BM, absence of extracranial

metastases and controlled primary tumour are pre-

dictors of favourable outcomes in patients with BM in

general. The first four criteria are used to determine the

graded prognostic assessment (GPA) score [3,4].

Targeted therapies and immunotherapy may improve
overall survival in subgroups of patients with BM

selected for molecular characteristics of the primary

tumours [5e8]. Therefore, identifying the primary lesion

and further extracranial metastases are a major clinical

need in patients with BM-CUPS to define prognosis and

treatment [4,9]. Chest/abdomen CT has commonly been

considered the most valuable diagnostic test in patients

with BM-CUPS, detecting the primary tumour in more
than 80% of patients, largely because lung cancer is the

most prevalent primary tumour among patients with

BM-CUPS [1,2]. 18F-Fluordesoxyglucose position

emission tomography (FDG-PET/CT) has been estab-

lished as a routine method in the diagnostic workup and

follow-up of patients with cancer [10,11]. Here, we

evaluated the role of FDG-PET/CT compared with

chest/abdomen CT in localising the primary lesion and
for staging in patients with BM-CUPS.

2. Patients and methods

2.1. Patients

We screened the archives of the University Hospital

Zurich for patients who were operated for BM between

January 2004 and December 2014: Of 565 patients

identified, 126 were diagnosed with metastasis from a
solid extracranial tumour as the first manifestation of

disease, further referred to as patients with BM-CUPS.

Data on both FDG-PET/CT and contrast-enhanced

chest/abdomen CT were available at BM diagnosis for

64 patients (Fig. 1). A validation cohort of 125 patients

with BM-CUPS was derived from a cohort of 220 pa-

tients followed up at the Medical University of Vienna,

Austria (n Z 100) and the University Hospital Lille,
France (n Z 120) (Fig. A.1). The study was approved by

the Cantonal Ethics Committee Zurich.

2.2. Assessments

Only patients who had both FDG-PET/CT and

contrast-enhanced chest/abdomen CT were considered.

The primary tumour was considered identified if a lesion

suspicious of tumour and matching histology of BM

were reported. For determination of staging capabilities,

reports of radiologists (CT) and nuclear medicine spe-
cialists (FDG-PET/CT) were compared. Lesions suspi-

cious of extracranial metastasis were considered as true

positive based on the judgement of the treating oncol-

ogist under consideration of all histological and imaging
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