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Integrated positron emission tomography and computed tomography 
(PET/CT) has evolved since its introduction into the commercial market in 
2001 into a major imaging procedure, particularly in oncological imaging. 
In clinical routine service, PET/CT has shown a signifi cant impact on 
diagnosis, treatment planning, staging, therapy and the monitoring of 
treatment response, and has played an important role in the care of cancer 
patients. The high sensitivity from the PET component and the specifi city 
of the CT component give this hybrid imaging modality the unique 
characteristics that make PET/CT one of the fastest growing imaging 
modalities, even 14 years after its clinical introduction. 
This PET/CT atlas combines nearly one hundred comprehensive cases 
covering all major indications of FDG–PET/CT as well as some cases 
of clinically relevant special tracers. The cases provide an overview of 
what the specifi c disease can look like in PET/CT, the typical pattern of 
the disease’s spread, as well as common pitfalls and teaching points. 
This PET/CT atlas will be of help to all professionals working with and 
interested in PET/CT imaging. It contains a variety of oncological imaging 
and provides clinically relevant teaching fi les on the effectiveness and 
diagnostic quality of FDG–PET/CT imaging in routine applications.
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FOREWORD

Integrated positron emission tomography and computed tomography (PET/CT) has evolved since its 
introduction into the commercial market in 2001 into a major imaging procedure, particularly in oncological 
imaging. In clinical routine service, PET/CT has shown a significant impact on diagnosis, staging, treatment 
planning and the monitoring of treatment response, and has played an important role in the care of cancer patients. 
The unique characteristics that combine the high sensitivity from the PET component and the specificity of the CT 
component make PET/CT one of the fastest growing imaging modalities even 14 years after its clinical introduction. 

The main tracer currently used is still 18F-fluorodeoxyglucose (FDG), which has been used since 1976 in 
PET only imaging prior to the introduction of PET/CT. Although a rather unspecific tracer concerning the uptake 
mechanism, there is an increasing amount of literature that supports the importance, accuracy and reliability of 
the tracer for various oncological indications. Improved accuracy in primary diagnosis, staging and restaging, and 
impact on patient management has been documented for a variety of cancers, including head and neck, thyroid, 
lung, breast, oesophageal, colorectal, lymphoma, sarcoma, gastrointestinal stromal tumour, liver and gallbladder 
tumours, pancreatic cancer, cancer of unknown primary and melanoma. In those studies, the improvement of 
PET/CT over conventional staging is in the range of 5–25%, depending on the primary cancer entity. 

For cancers which do not have tracer uptake mechanisms suitable for FDG imaging, more specific tracers 
have been recently introduced clinically. Such examples include 18F-choline (11C-choline is also an option) for 
recurrent prostate cancer as well as 18F-DOPA and 68Ga-DOTA (TOC/NOC/TATE) for neuroendocrine tumours, to 
name a few. There is also an ever increasing body of research tracers discussed in scientific literature. 

This PET/CT atlas combines nearly one hundred comprehensive cases covering all major indications of 
FDG–PET/CT as well as some cases of clinically relevant special tracers. The cases provide an overview of what 
the specific disease can look like in PET/CT, the typical pattern of the disease’s spread, as well as common pitfalls 
and teaching points. 

Previous publications in the IAEA Human Health Series have provided information on the appropriate 
use of FDG–PET/CT, standard operating procedures for PET/CT and how to establish a PET centre, as well as 
different quality assurance programmes and diagnostic imaging topics with other imaging modalities. This PET/CT 
atlas will be of help to all professionals working with and interested in PET/CT imaging. It contains a variety of 
oncological images and provides clinically relevant teaching files on the effectiveness and diagnostic quality of 
FDG–PET/CT imaging in routine applications. The IAEA officers responsible for this publication were D. Paez 
and R. Nuñez Miller of the Division of Human Health.
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1. INTRODUCTION

1.1. BACKGROUND

Integrated positron emission tomography and computed tomography (PET/CT) continues to be one of fastest 
growing types of imaging modality in medicine and is becoming more widely available in many Member States, 
including low and middle income countries. PET/CT is considered to be an indispensable imaging technique in the 
modern management of cancer patients. Owing to this and to the increasing number of PET/CT systems being 
installed worldwide, there is a pressing need for expert training in this modern and technologically advanced 
diagnostic technique. Although PET/CT has many applications, including neurology, cardiology, and more recently 
inflammation and infection, by far the most widely used application is in oncology. 

The professional and accurate interpretation of the image is as important as performing the PET/CT scan 
itself. Although PET/CT is not an old imaging technique, there are many publications on the proper interpretation 
of images, the most popular ones being atlases. These are particularly useful in providing an easy to read and 
convenient, practical approach for learning and further developing the skills for image interpretation.

1.2. SCOPE

This atlas serves as a teaching file of PET/CT applications in the clinical routine of cancer patients. It combines 
nearly one hundred comprehensive cases covering all current major indications of FDG–PET/CT imaging, 
including some paediatric cases, and others using several different non-FDG–PET radiopharmaceuticals.

1.3. OBJECTIVE

The cases provide an overview of how the specific oncologic disease can appear in PET/CT imaging, the 
typical pattern of the disease’s spread, as well as typical pitfalls and teaching points. This publication is not intended 
to be a very comprehensive clinical atlas or a full review of the usefulness or indications — there are other more 
general publications available that cover these points. This atlas provides a quick, easy to read overview on the 
major types of cancer that can be successfully imaged through this powerful technique.

1.4. STRUCTURE

The structure of this atlas is adapted to follow the main anatomical areas, with different cases covering all 
major cancer entities. Each of the cases covers one of the main indications for PET/CT imaging in that particular 
type of cancer. For each of the cases, the reader will find a short description of the imaging protocol, brief clinical 
history and main relevant imaging findings, including the immediate impact on the clinical course based on the 
imaging findings. A list of the abbreviations used in the case studies can be found on p.199.
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2. HEAD AND NECK 
 

 CASE NO. H&N 1  2.1.

Study type: Oncology Clinical indication: Oropharyngeal cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: ENT 
Multiple metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 55 min Dose: 311 MBq 

Range: WB Blood glucose: 6.3 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 55 year old female patient with large soft tissue mass in the left neck region. Cytology proved poorly
differentiated ACC. CECT demonstrated widening oropharynx and necrotic soft tissue mass in the left
neck.  

PET/CT findings  

Intense FDG uptake within the left neck region corresponding to the known cervical mass. Abnormal FDG
uptake in the left oropharyngeal region with thickened wall on the CT images. Multiple pulmonary nodules
with increased FDG uptake are also detected representing pulmonary metastases. There are multiple, foci
of increased FDG uptake in the liver and through several bones (left scapula, sacrum and left radius).  

Impression: Primary oropharyngeal tumour with metastatic LNs in both sides of the neck, with multiple
pulmonary, hepatic and osseous metastases.  

Follow-up 

Tissue biopsy. 

Treatment: Palliative ChTx. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. H&N 2 2.2.

Study type: Oncology Clinical indication: Nasopharyngeal cancer

Clinical indication 
for PET/CT: 

Suspected recurrence 

Keywords: ENT 
Locoregional metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 55 min Dose: 253 MBq 

Range: WB Blood glucose: 4.2 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 37 year old female patient with nasopharyngeal carcinoma diagnosed and treated (with surgical resection
and ChTx) in 2009. Follow-up CT scan in 2011 was negative. Ultrasound guided biopsy from a left neck
LN was positive for SCC. The patient refused the recommended treatment (radical neck dissection). 

PET/CT findings  

Head and neck: In the nasopharynx, a 30 × 20 mm mass with intense FDG uptake is detected. At the level
of the left mandibular angle, in the parajugular region a 17 mm LN with intense uptake can be seen.  

Lung: In the right upper lobe, an FDG avid 10 mm nodule is present.  

Impression: Tumour recurrence in the nasopharynx with additional LN metastasis in the left parajugular
region, including a 10 mm solitary lung metastasis in the right upper lung. 

Follow-up 

Treatment: Patient refused the recommended treatment. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. H&N 3 2.3.

Study type: Oncology Clinical indication: Laryngopharyngeal cancer

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: ENT 
Locoregional metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 55 min Dose: 411 MBq 

Range: WB Blood glucose: 4.7 mmol/L 

No. beds: 11 Min/bed: 1 

Tube loading: 50 mAs Tube voltage: 120 kVp 

Short clinical history 

A 60 year old male patient with a history of enlarged LNs on the left side of the neck. Laryngoscopy found
the primary tumour located in the piriform recess.  

Histology: SCC.  

MRI demonstrated stage IV-B (T3 N3 Mx) disease. 

PET/CT findings  

Focal uptake can be seen in the left piriform recess. Multiple enlarged and active LNs on the left side of the
neck in the parajugular and supraclavicular region.  

Impression: Primary tumour in the left piriform recess with widespread LN metastases on the left side of
the neck. 

Follow-up 

Treatment: ChTxRT. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. H&N 4 2.4.

Study type: Oncology Clinical indication: Nasopharyngeal cancer

Clinical indication 
for PET/CT: 

Restaging 

Keywords: ENT 
LN metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 61 min Dose: 411 MBq 

Range: WB Blood glucose: 5.8 mmol/L 

No. beds: 11 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 64 year old male patient with a history of nasopharyngeal tumour. S/p ChTxRT 2 years ago. During 
clinical follow-up, a single palpable nodule appeared in the left side of the neck. FDG–PET/CT was 
recommended for restaging. 

PET/CT findings  

PET/CT for restaging shows small parajugular LN with moderate FDG uptake in the left side of the neck.  

Impression: Recurrent metastatic LNs in the left cervical region with evidence of progressive disease in the 
follow-up study.  

Follow-up 

Treatment: Palliative ChTxRT. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. H&N 5 2.5.

Study type: Oncology Clinical indication: Oropharyngeal cancer 

Clinical indication 
for PET/CT: 

Recurrence 

Keywords: ENT 
Secondary cancer 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 62 min Dose: 352 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 52 mAs Tube voltage: 120 kVp 

Short clinical history 

A 54 year old male patient with tonsillar and base of the tongue SCC, with initial stage III.  

Treatment: Surgery and RTx. FDG–PET/CT scan was requested for restaging. 

PET/CT findings  

Head and neck: Posterior to the right mandibular angle, there is a 2 cm LN with moderate intense FDG
uptake. On the right side of the base of the tongue, there is 1.8 cm intense FDG uptake without
corresponding soft tissue mass on the CT.  

Lungs: In the right middle lobe of the lung, there is a diffuse infiltration with mildly increased FDG uptake. 

Oesophagus: In the middle third of the oesophagus, there is 1.7 cm focally intense FDG uptake. 

Impression: Locoregional recurrence in the right base of the tongue. LN metastasis in right mandibular
angle. Intense focal FDG uptake in the oesophagus, which is likely a second primary tumour. The FDG
uptake pattern in the right lung is consistent with an inflammatory process. 

Follow-up 

Additional CT imaging follow-up of the right lung lesions. 

Tissue biopsy: Oesophagus. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. H&N 6 2.6.

Study type: Oncology Clinical indication: Oropharyngeal cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: ENT 
LN metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 64 min Dose: 317 MBq 

Range: WB Blood glucose: 6.5 mmol/L 

No. beds: 8 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 61 year old male patient post-surgery of a left-sided tonsillar cancer 4 weeks ago. Patient had a neck
MRI prior to surgery demonstrating LN metastases on the left side of the neck. FDG–PET/CT was
requested for WB staging in order to rule out residual tumour in the tonsillar bed and plan further therapy.  

PET/CT findings  

FDG–PET/CT showed increased tracer uptake in the left oropharynx without a morphological correlate on
CECT — probably reactive post-surgery. However, small residual tumour cannot be excluded.  

Large and partially cystic LN metastases in the left cervical region, indicating residual oropharyngeal
cancer.  

Follow-up 

Curative treatment: Surgery (neck dissection). 

Consequences of the current PET/CT examination reported here 

No change in treatment plan (neck dissection was planned prior to primary surgery). 

  



13

O
ro
ph
ar
yn
ge
al
ca
nc
er

61
y/
o
M

pa
tie
nt
s/
p
su
rg
er
y
of
a
le
ft-
si
de
d
to
ns
ill
ar
ca
nc
er
4
w
ee
ks

ag
o.

FD
G
–P
ET

/C
T

re
qu
es
te
d
fo
r
in
iti
al

st
ag
in
g
sh
ow

ed
in
cr
ea
se
d
FD

G
up
ta
ke

in
th
e
le
ft

or
op
ha
ry
nx

w
ith
ou
t
a

m
or
ph
ol
og
ic
al
co
rr
el
at
e
on

C
EC

T.
La
rg
e
an
d
pa
rtl
y
cy
st
ic
LN

m
et
as
ta
se
s
le
ft
ce
rv
ic
al
ly
,i
nd
ic
at
in
g
or
op
ha
ry
ng
ea
l

ca
nc
er
.



14

 

 

 

 

 CASE NO. H&N 7 2.7.

Study type: Oncology Clinical indication: Tonsillar carcinoma 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: ENT 
Multiple metastases 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 76 min Dose: 163 MBq 

Range: WB Blood glucose: 5.5 mmol/L 

No. beds: 7 Min/bed: 3 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 58 year old female patient with a history of tonsillar carcinoma. Complete regression after ChTxRT. Six
years later, she developed cardiac symptoms. CECT shows cardiac tumour involvement with multiple
pulmonary metastases. 

PET/CT findings  

Metastatic spread to the heart and lungs. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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3. HEAD AND NECK: THYROID 
 

 CASE NO. H&N THY 1 3.1.

Study type: Oncology Clinical indication: DTC 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: DTC 
Multiple metastases 
LN metastasis 

PET/CT system: Siemens Biograph Duo Tracer: FDG 

Uptake: 56 min Dose: 298 MBq 

Range: WB Blood glucose: 6.3 mmol/L 

No. beds: 8 Min/bed: 2 

Tube loading: 154 mAs Tube voltage: 80 kVp 

Short clinical history 

A 61 year old male patient with DTC (pT4 pN1 M0) s/p total thyroidectomy and treatment with 131I. The
patient was lost in follow-up for 5 years, subsequently presenting with dyspnoea and a cervical mass
suspicious for recurrent disease.  

PET/CT findings  

FDG–PET/CT requested for restaging showed advanced DTC with tumour invasion of the superior vena
cava, which is growing down to tricuspid valve (arrow).  

Follow-up 

Treatment: Palliative tumour debulking and ChTx. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. H&N THY 2 3.2.

Study type: Oncology Clinical indication: DTC 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Multiple metastases 
LN metastases 
Osseous metastases 

PET/CT system: Siemens Biograph Duo Tracer: FDG 

Uptake: 56 min Dose: 250 MBq 

Range: WB Blood glucose: 6.1 mmol/L 

No. beds: 8 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 69 year old male patient with DTC (pT4 pN1 M1) s/p thyroidectomy and 131I (total cumulative activity
of 16 GBq 131I) with PR (decrease of Tg from 1200 ng/mL to 14 ng/mL). However, after 1 year increasing
Tg to 89 ng/mL.  

PET/CT findings  

FDG–PET/CT requested for restaging purposes showed several cervical (A1), osseous (A2) and liver (A3)
metastases from DTC.  

Follow-up 

Treatment: Observation followed by palliative ChTx after 8 months. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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4. CANCER OF UNKNOWN PRIMARY 
 

 CASE NO. CUP 1  4.1.

Study type: Oncology Clinical indication: CUP 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: CUP 
ENT 
Pitfall 

PET/CT system: Siemens Biograph Duo Tracer: FDG 

Uptake: 63 min Dose: 298 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 8 Min/bed: 3 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 64 year old male patient with cervical mass. Biopsy proved malignancy. Endoscopy, CT and sonography
to detect primary were negative. FDG–PET/CT scan was performed to detect primary. 

PET/CT findings  

FDG–PET/CT was not able to detect the primary tumour. PET/CT shows FDG avid LN metastases in the 
neck and diaphragmatic elevation likely secondary to phrenic nerve paresis. The presence of increased
FDG uptake in the right vocal cord with absent uptake in the left is most likely due to paralysis of the 
recurrent laryngeal nerve. 

Note: Tracer accumulation in the right vocal cord was interpreted as false positive in FDG–PET alone. 

Follow-up 

Combined ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. CUP 2 4.2.

Study type: Oncology Clinical indication: CUP 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: CUP 
ENT 

PET/CT system: Siemens Biograph Duo Tracer: FDG 

Uptake: 60 min Dose: 312 MBq 

Range: WB Blood glucose: 4.9 mmol/L 

No. beds: 8 Min/bed: 3 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 60 year old male patient with cervical mass. Biopsy proved malignancy. Endoscopy, CT and
sonography to detect primary were negative. 

FDG–PET/CT scan was performed to detect primary. 

PET/CT findings  

FDG–PET/CT scan detected laryngopharyngeal carcinoma and avid LN metastases in the neck. No distant
metastases were detected. 

Follow-up 

Surgery and adjuvant combined ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 

  



23

C
an
ce
r
of
un
kn
ow

n
pr
im
ar
y

60
y/

o
M

pa
tie

nt
w

ith
ce

rv
ic

al
m

et
as

ta
si

s.
C

U
P.

C
T

w
as

ne
ga

tiv
e.

FD
G

–P
ET

/C
T

re
qu

es
te

d
fo

ri
ni

tia
ls

ta
gi

ng
:L

ar
yn

go
ph

ar
yn

ge
al

ca
rc

in
om

a
(A

1)
an

d
ne

ck
LN

m
et

as
ta

se
s

(A
2)

.

A
1

A
2



24

 

 

 

 

 CASE NO. CUP 3 4.3.

Study type: Oncology Clinical indication: CUP 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: CUP 
ENT 

PET/CT system: GE Discovery VCT Tracer: FDG 

Uptake: 63 min Dose: 360 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 8 Min/bed: 3 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 57 year old male patient with histologically proven LN metastasis of a squamous cell carcinoma. The
primary tumour was not discoverable despite clinical ENT examination. Primary tumour therefore
unknown at the time of the FDG–PET/CT scan.  

PET/CT findings  

FDG–PET/CT shows large LNs with elevated glucose metabolism in the left cervical region. In addition, a
focally elevated spot of glucose metabolism in the posterior wall of the left-sided piriform sinus is detected,
suspicious of being the primary tumour.  

‘Second look’ clinical examination at the ENT department confirmed the PET/CT diagnosis.  

Follow-up 

Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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5. THORAX: BREAST 
 

 CASE NO. TH BR 1 5.1.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Breast cancer 
Pitfall 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 64 min Dose: 306 MBq 

Range: WB Blood glucose: 5.5 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 55 mAs Tube voltage: 120 kVp 

Short clinical history 

A 41 year old female patient with history of breast cancer treated with lumpectomy and ALND.  

Histology: IDC G3 pT1 pN1 (3/6) HER2 +++. Referred to FDG–PET/CT for initial staging after surgery of
high risk cancer. Follow-up PET/CT was conducted after 3 months without additional therapy.  

PET/CT findings  

First PET/CT (A):     Suspicion of right axillary LN metastasis. Additional FDG avid uptake in the right
deltoid region owing to recent vaccination. 

Second PET/CT (B): No uptake in the axillary region, confirming reactive LN due to vaccination. No
metastatic disease.  

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

Downstage of disease and change in treatment plan. 
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 CASE NO. TH BR 2 5.2.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Breast cancer 
LN metastasis 
Osseous metastasis 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 56 min Dose: 400 MBq 

Range: WB Blood glucose: 5.5 mmol/L 

No. beds: 9 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 50 year old female patient had a mammography which demonstrated a suspicious nodule behind the left
breast tissue. Breast ultrasound also demonstrated pathologic axillary LNs.  

FNAC: Malignant histology, core biopsy. Invasive ductal breast cancer. 

PET/CT findings  

There is a 15 mm FDG avid left breast nodule with multiple FDG avid left axillary LNs and several
osseous metastatic lesions: Th4, Th10 vertebra and right iliac bone. 

Follow-up 

Treatment: Palliative ChTx. 

Consequences of the current PET/CT examination reported here 

Upstage of disease from T2 N1 M0 to T2 N1 M1 and change in treatment plan. 
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 CASE NO. TH BR 3 5.3.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Breast cancer 
Multiple metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 62 min Dose: 309 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 40 year old female patient with right breast carcinoma diagnosed 6 years ago, treated with mastectomy
and ChTxRT.  

Histology: Mixed intra-/ductal invasive carcinoma; 4 years ago a secondary in situ ductal left breast cancer
was also diagnosed. RTx of bone metastases 3 years ago including ChTxRT for neck metastasis diagnosed
3 years ago.  

PET/CT findings  

On the current FDG–PET/CT, multiple metastatic lesions are demonstrated mainly in the bone with
additional LN in the neck and liver metastasis.  

Impression: Recurrence with left breast and extensive disseminated metastatic disease. 

Follow-up 

Treatment: Palliative ChTx. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 

  



31

B
re

as
tc

an
ce

r
40

y/
o

F
pa

tie
nt

w
ith

rig
ht

br
ea

st
ca

nc
er

di
ag

no
se

d
6

ye
ar

s
ag

o.
S/

p
m

as
te

ct
om

y
an

d
C

hT
xR

T.
FD

G
–P

ET
/C

T
re

qu
es

te
d

fo
rr

es
ta

gi
ng

.

PE
T/

C
T

sh
ow

sr
ec

ur
re

nc
e

in
le

ft
br

ea
st

(a
rr

ow
)a

nd
ex

te
ns

iv
e

di
ss

em
in

at
ed

di
se

as
e.



32

 

 

 

 

 CASE NO. TH BR 4 5.4.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Breast cancer 
LN metastases 
Osseous metastases 
Pitfall 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 65 min Dose: 290 MBq 

Range: WB Blood glucose: 5.3 mmol/L 

No. beds: 7 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 44 year old female patient diagnosed with metastatic breast cancer with axiallary LN involvement.  

Histology: DCIS. FDG–PET/CT requested for initial staging. 

PET/CT findings  

(A) FDG–PET/CT for initital staging shows a large inhomogeneous, FDG avid soft tissue mass in the
right breast. In addition, there are numerous FDG avid LNs in the ipsilateral axillary region. An
additional single osseous metastasic lesion is detected in the sacrum.  

Impression: Recurrence with left breast and extensive disseminated metastatic disease. 

(B) FDG–PET/CT requested for restaging after ChTx (Taxol-Avastin) shows CMR.  

Additional findings: Brown tissue activity. Diffusely increased bone marrow activity, which is presumably
the result of reactive changes post-therapy. 

Follow-up 

Treatment: ChTx. 

Consequences of the current PET/CT examination reported here 

Upstage of disease. 
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 CASE NO. TH BR 5 5.5.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Restaging and monitoring therapy response 

Keywords: Breast cancer 
Multiple metastases 
Therapy response 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 60 min Dose: 303 MBq 

Range: WB Blood glucose: 5.5 mmol/L 

No. beds: 8 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 62 year old female patient with metastatic (left axilla and infraclavicular region) breast cancer diagnosed
1 year ago. S/p surgery and ChTx. 

PET/CT findings  

FDG–PET/CT requested for restaging (A) shows recurrent disease with multiple LN and osseous
metastasis. Subsequently, she was treated with ChTx.  

Follow-up FDG–PET/CT for treatment control (B and C) demonstrates progressive disease with new
metastatic lesions (e.g. new LN in peritoneum). 

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. TH BR 6 5.6.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Breast cancer 
Secondary cancer 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 70 min Dose: 363 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 8 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 60 year old female patient who, after trauma, was found to have a nodule in the right breast. She was
treated surgically followed by RTx. She underwent a second operation 5 years later owing to local
recurrence of disease. This was followed 3 years later by a second recurrence, which was treated with a
mastectomy and RTx. FDG–PET/CT scan was requested for restaging 3 years after the mastectomy and
RTx. 

PET/CT findings  

Focal intense FDG uptake can be seen in a soft tissue mass located in the sigmoid colon. An additional
small focus of increased FDG uptake can be seen in the right parotid gland. 

Impression: Second primary tumour in the sigmoid colon. The parotid gland lesion is likely a Warthin’s
tumour. However, there is no breast cancer recurrence. 

Follow-up 

Tissue biopsy followed by curative surgery. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. TH BR 7 5.7.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Breast cancer 
Multiple metastases 
Therapy response 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 60 min Dose: 370 MBq 

Range: WB Blood glucose: 7.0 mmol/L 

No. beds: 9 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 56 year old female patient with infiltrating ductal breast cancer diagnosed 3 years ago and treated with
ChTxRT. FDG–PET/CT was requested for restaging. 

PET/CT findings  

(A) FDG–PET/CT shows multiple metastatic foci. Subsequently, the patient was treated with 8 cycles of
Avastin-Taxol. 

(B) FDG–PET/CT requested for evaluation of response to therapy shows CMR. 

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. TH BR 8 5.8.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Initial staging and monitoring therapy response 

Keywords: Breast cancer 
Osseous metastases 
Therapy response 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 64 min Dose: 306 MBq 

Range: WB Blood glucose: 5.5 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 120 kVp 

Short clinical history 

A 41 year old female patient with history of breast cancer treated with lumpectomy and ALND. FDG–
PET/CT requested after surgery owing to high risk of metastatic disease.  

PET/CT findings  

(A) FDG–PET/CT for initial staging shows small FDG avid lytic lesions in the Th11 and L5 vertebra.  

MRI confirmed osseous metastasis, which was treated with ChTx (Taxotere-Herceptine). 

(B) FDG–PET/CT for restaging indicates CMR and progressive sclerosis of the osseous metastasis,
indicating healing with morphological response.  

Follow-up 

Additional imaging and ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. TH BR 9 5.9.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Breast cancer 
Pitfall 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 55 min Dose: 368 MBq 

Range: WB Blood glucose: 5.2 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 50 mAs Tube voltage: 120 kVp 

Short clinical history 

A 31 year old female patient with history of left-sided breast cancer. The patient was treated with
lumpectomy and ALND in high grade DCIS located in the lower inner quadrant of the left breast.  

Histology: G3, triple negative, pT1c pN0 pMx. The patient was treated with adjuvant ChTxRT. 

Subsequent self-examination revealed a small nodule just medial to lumpectomy scar.   

PET/CT findings  

Moderate focal FDG uptake in a 15 mm irregular shaped soft tissue lesion in the lower presternal region.
No evidence of other LN or organ metastasis. 

Pitfall: Focal left ovarian and endometrial uptake related to menstrual cycle (arrows in the 3-D image).  

Follow-up 

Treatment: Surgery plus ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. TH BR 10 5.10.

Study type: Oncology Clinical indication: Breast cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Breast cancer 
Second primary cancer 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 56 min Dose: 419 MBq 

Range: WB Blood glucose: 5.4 mmol/L 

No. beds: 9 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 61 year old female patient with breast cancer diagnosed 3 years ago was treated with ALND.  

Histology: Invasive carcinomatosis of breast cancer. Treated with ChTx. FDG–PET/CT is requested for
restaging.  

PET/CT findings  

(A) FDG–PET/CT demonstrates a large FDG avid lung lesion in the right lower lobe.  

She was treated surgically, demonstrating adenosquamous carcinoma (second primary tumour). 

(B) FDG–PET/CT requested for follow-up shows moderately increased focal uptake at the surgical
resection site without morphological correlate. A 3 month follow-up was recommended to exclude
recurrence. 

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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6. THORAX: LUNG 
 

 CASE NO. TH LU 1 6.1.

Study type: Oncology Clinical indication: SPN 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: SPN 
Lung cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 58 min Dose: 296 MBq 

Range: WB Blood glucose: 5.4 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 56 year old male patient presented with chronic cough. A CT scan of the chest demonstrated 30 × 21 mm
lesion in the right upper lobe and a 14 mm LN in the right hilum. Subsequently, the bronchoscopy was
negative. TLB and TBB were non-diagnostic. The lung mass was resected and histology confirmed it to be
bronchoalveolar cancer. 

Note: Iatrogenic PTX on the right.  

PET/CT findings  

Moderately increased FDG uptake in the right upper lobe mass corresponding to the bronchoalveolar
cancer. However, there is no evidence of nodal involvement or distant metastasis. 

Note: Iatrogenic PTX on the right. 

Impression: Moderate FDG avidity in non-dense soft tissue mass in the right upper lobe, secondary to the
bronchoalveolar cancer (confirmed by histology). 

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. TH LU 2 6.2.

Study type: Oncology Clinical indication: SPN 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: SPN 
Lung cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 62 min Dose: 366 MBq 

Range: WB Blood glucose: 8.7 mmol/L 

No. beds: 9 Min/bed: 1.5 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 62 year old female patient with history of COPD. A pulmonary nodule was incidentally detected on a
chest X ray. CECT shows 12 mm spiculated round nodule, which is suspicious for neoplasm. In addition,
there are two undetermined LN in the right hilum.  

PET/CT findings  

FDG–PET/CT requested for initial staging and characterization of the SPN shows increased FDG avidity in
the right lung nodule. However, there is no pathological activity in the LNs or in other mediastinal areas.   

Histologically the pulmonary nodule was confirmed to be adenocarcinoma, with the following staging
pT1a pN0 pMx. 

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Downstage of disease and change in treatment plan. 
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 CASE NO. TH LU 3 6.3.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Multiple metastases 
Lung cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 60 min Dose: 316 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 72 year old male patient with severe weight loss, weakness and a cough. CECT of the chest
demonstrated a centrally located left side lung cancer with enlarged mediastinal LNs. Bronchoscopy with
biopsy proved positive for adenocarcinoma. FDG–PET/CT was requested for initial staging. 

PET/CT findings  

FDG–PET/CT shows a centrally located left-sided lung tumour with high FDG uptake. Surrounding lung
parenchyma shows a fibronodular pattern with high FDG uptake. Left-sided pleural effusion.
Pathologically enlarged infracarinal LNs and other multiple FDG avid mediastinal and right supraclavicular
metastasis. Focal FDG avid mass in the left adrenal gland. Several FDG avid osseous lesions (e.g. left
lower pubic bone). 

Impression: Lung cancer with lymphangitis carcinomatosa and multiple LN metastases with left adrenal
and osseous metastasis. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. TH LU 4 6.4.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Osseous metastases 
Lung cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 64 min Dose: 366 MBq 

Range: WB Blood glucose: 4.0 mmol/L 

No. beds: 9 Min/bed: 1.5 

Tube loading: 120 mAs Tube voltage: 150 kVp 

Short clinical history 

A 63 year old female patient diagnosed with a left upper lobe adenocarcinoma 2 years ago. S/p lobectomy
with no additional adjuvant treatment.  

Histology: pT1 pN1 pMx, G3. 

The patient presented with back pain. An MRI demonstrated an indeterminate lesion in the Th1 vertebra.  

PET/CT findings  

FDG–PET/CT requested for restaging purposes shows focal intense FDG uptake in the right aspect of the
Th1 vertebral body, consistent with osseus metastasis lesion located on an 8 mm lytic area on the
CT image.  

Impression: Lytic osseous metastasis in lytic metastatic Th1 vertebra. 

Follow-up 

Treatment: RTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. TH LU 5 6.5.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: LN metastases 
Lung cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 59 min Dose: 318 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 56 year old male patient, asymptomatic, in whom a right pulmonary mass was incidentally detected on 
screening chest X ray. 

Subsequent CT scan of the chest demonstrates a right upper lobe mass with additional paratracheal, 
aortopulmonary, subcarinal and bilateral hilar lymphadenopathy.   

Cytology from TBLB: Adenocarcinoma. 

PET/CT findings  

FDG avid right upper lobe tumour with FDG avid mediastinal and right supraclavicular LNs.  

Impression: Tumour stage as T2a N3 M0. 

Follow-up 

Tissue biopsy: Supraclavicular biopsy instead of mediastinoscopy. 

Follow treatment: ChTxRT. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. TH LU 6 6.6.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Pitfall 
Lung cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 58 min Dose: 423 MBq 

Range: WB Blood glucose: 4.7 mmol/L 

No. beds: 11 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 59 year old male patient with history of SCC diagnosed 2 years ago, followed by resection of right lower
lobe and adjuvant ChTx. Follow-up CT scan 1 year ago was suggestive of tumour recurrence. FDG–
PET/CT was requested for restaging. 

PET/CT findings  

Large FDG avid right-sided subhilar lesion is depicted. In addition, a small paracardial soft tissue mass
with increased FDG uptake is also seen. There is a small focal FDG uptake in the right 4th intercostal
region. Elongated diffuse FDG uptake is located in the lower third of the oesophagus.  

Impression: Right-sided subhilar tumour recurrence, with paracardial metastasis.  

Pitfall: Focal FDG uptake in the 4th intercostal region is the site of pleural drainage.  

Additional finding: Oesophagitis. 

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. TH LU 7 6.7.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Lung cancer 
Secondary cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 57 min Dose: 262 MBq 

Range: WB Blood glucose: 4.2 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 56 year old female patient with a history of right-sided breast cancer. S/p ChTxRT 5 years ago. Follow-
up CECT scan revealed a soft tissue mass in the right lung. FDG–PET/CT was requested for
characterization of the mass and for restaging. 

PET/CT findings  

PET/CT shows a spiculated soft tissue mass in the right lung with intense FDG uptake. Two enlarged LNs
in the right are moderately FDG avid. 

Impression: New right lung cancer (second primary) with right hilar LN metastasis. However, there is no
evidence of distant metastatic involvement. 

Follow-up 

Tissue biopsy. 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. TH LU 8 6.8.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Lung cancer 
Therapy response 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 57 min Dose: 585 MBq 

Range: WB Blood glucose: 6.6 mmol/L 

No. beds: 7 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 49 year old female patient with histologically confirmed NSCLC. S/p ChTxRT. FDG–PET/CT was
requested for restaging purposes. 

PET/CT findings  

(A) Demonstrates locally recurrent right upper lobe malignancy.  

(B) Follow-up FDG–PET/CT scan without evidence of residual mass.  

Scar tissue in the right pulmonary base. 

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. TH LU 9 6.9.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Lung cancer 
LN metastasis 
Osseous metastasis 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 61 min Dose: 481 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 9 Min/bed: 1.5 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 62 year old female patient, asymptomatic, who presented with a right upper lobe mass incidentally
discovered during chest X ray. Subsequent CT scan of the chest depicted a soft tissue mass in the right
upper lobe as well as multiple mediastinal LNs. 

TBLB: Adenocarcinoma. 

The patient was referred for PET/CT for initial staging prior to surgery.   

PET/CT findings  

Large FDG avid right upper lobe tumour mass. Intense FDG uptake in several right paratracheal and
pretracheal mediastinal nodes. Several FDG avid osseous metastases are identified (e.g. in the right 4th rib,
right iliac bone and left side of the pelvis). 

Impression: Lung cancer with mediastinal and osseous metastasis.  

Follow-up 

Treatment: ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. TH LU 10 6.10.

Study type: Oncology Clinical indication: Lung cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Lung cancer 
LN metastasis 
Screening 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 55 min Dose: 259 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 8 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 67 year old female patient with an incidental finding of a mass in the right lung on screening CT.
Subsequent CECT revealed a left hilar soft tissue mass with post-stenotic atelectasis and mediastinal LNs.
There was evidence of additional lymph node involvement in the right lung and a soft tissue mass in the left
adrenal gland.  

Bronchial brush cytology showed poorly differentiated non-typable carcinoma. 

PET/CT findings  

FDG–PET/CT for initial staging shows centrally located left lung FDG avid tumour and FDG avid
mediastinal nodes. There is no evidence of FDG uptake of the right pulmonary micronodule. Adrenal gland
lesion without FDG uptake.  

Impression: Centrally located, left lung cancer with ipsilateral mediastinal tumour involvement. Left-sided
adrenal adenoma. CT scan of the chest is recommended for the right micronodule. 

Follow-up 

Additional imaging and treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Downstage of disease and change in treatment plan. 
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7. THORAX: MESOTHELIOMA 
 

 CASE NO. TH MES 1 7.1.

Study type: Oncology Clinical indication: Pleural mesothelioma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Pleural mesothelioma 
Lung metastases 

PET/CT system: GE Discovery 690 TOF Tracer: FDG 

Uptake: 67 min Dose: 240 MBq 

Range: WB Blood glucose: 4.4 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 62 year old male patient with recent weight loss and breathing difficulties. Outside thoracic CT scan of
the chest performed at a different institution suggested the presence of a left-sided pleural mesothelioma.
FDG–PET/CT was requested for staging purposes.  

PET/CT findings  

FDG–PET/CT with portal venous contrast media phase shows thick pleura of the whole left hemithorax
with high glucose metabolism. Contrast media was given to define mediastinal and thoracic wall
infiltration. There is also pericardial involvement as well as mediastinal LNs with elevated glucose
metabolism. There are multiple contralateral pulmonary metastases within the right lung. No thoracic wall
involvement could be demonstrated. No extrathoracic metastases.  

Follow-up 

Tissue biopsy and treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. TH MES 2 7.2.

Study type: Oncology Clinical indication: Pleural mesothelioma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Pleural mesothelioma 
Osseous metastases 

PET/CT system: GE Discovery 690 TOF Tracer: FDG 

Uptake: 67 min Dose: 322 MBq 

Range: WB Blood glucose: 6.6 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 65 year old male patient with increasing breathing difficulties and back pain. Thoracic CT scan
performed at a different institution suggested the presence of a left-sided pleural mesothelioma. Biopsy
confirmed a sarcomatoid mesothelioma. FDG–PET/CT was requested for staging purposes.  

PET/CT findings  

FDG–PET/CT with portal venous contrast shows partially thickened nodular pleura of the left hemithorax
with high glucose metabolism. The main tumour mass is at the base of the left lung. Intravenous contrast
media was given to define mediastinal and thoracic wall infiltration. There is pericardial involvement
detected. In addition, multiple osseous metastases in the spine, pelvis and right thigh are also detected.
Distant metastases are in line with the most aggressive type of pleural mesothelioma (sarcomatoid).  

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 

  



69

Pl
eu
ra
lm

es
ot
he
lio
m
a

65
 y

/o
 M

 p
at

ie
nt

 w
ith

 le
ft-

si
de

d 
pl

eu
ra

l m
es

ot
he

lio
m

a.
 F

D
G

–P
ET

/C
T 

re
qu

es
te

d 
fo

r s
ta

gi
ng

.

PE
T/

C
T 

sh
ow

s a
 p

ar
tly

 th
ic

ke
ne

d 
pl

eu
ra

 in
 th

e 
ba

sa
l h

em
ith

or
ax

w
ith

 h
ig

h 
gl

uc
os

e 
m

et
ab

ol
is

m
. I

n 
ad

di
tio

n,
 th

er
e 

is
 

pe
ric

ar
di

al
 in

vo
lv

em
en

t. 
N

ot
e 

m
ul

tip
le

 o
ss

eo
us

 m
et

as
ta

se
s 

in
 th

e 
sp

in
e,

 p
el

vi
s a

nd
 ri

gh
t t

hi
gh

.  



70

 

 

8. GASTROINTESTINAL TRACT: OESOPHAGUS 
 

 CASE NO. GI OES 1 8.1.

Study type: Oncology Clinical indication: Oesophageal cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Oesophageal cancer 
LN metastasis 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 55 min Dose: 317 MBq 

Range: WB Blood glucose: 5.6 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 1500 mAs Tube voltage: 120 kVp 

Short clinical history 

A 58 year old male patient diagnosed with oesophageal cancer. There was no evidence of metastatic
disease on a CECT scan at the time of initial diagnosis. Patient was initially treated with RTx. Afterwards
an FDG–PET/CT scan was requested for restaging purposes.  

PET/CT findings  

FDG–PET/CT scan shows intense FDG uptake in the middle third of the oesophagus consistent with the
primary. In addition, there is evidence of intense FDG uptake in the left supraclavicular region, highly
suspicious of the nodal metastases. 

Impression: Residual primary tumour of the middle third of the oesophagus and left supraclavicular
metastasis (Virchow LN).  

Follow-up 

Treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI OES 2 8.2.

Study type: Oncology Clinical indication: Laryngeal cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Oesophageal cancer 
Multiple metastases 
Osseous metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 63 min Dose: 222 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 150 mAs Tube voltage: 100 kVp 

Short clinical history 

A 50 year old male patient with laryngeal cancer diagnosed 6 years ago. S/p surgery and RTx. Currently,
the patient is presenting with enlarged right supraclavicular LNs. Fine needle aspiration cytology showed
metastasis from adenocarcinoma. However, oropharyngeal/laryngeal examination is not suspicious for
local recurrence. An FDG–PET/CT was requested for restaging purposes. 

PET/CT findings  

FDG–PET/CT shows intense FDG uptake and thickened proximal and middle third of the oesophagus.
There are multiple FDG avid supraclavicular LNs, as well as multiple FDG avid pulmonary nodules.
Several FDG avid hepatic lesions. Disseminated FDG avid osseous metastatic lesions can be seen
throughout the spine and pelvis.  

Impression: Oesophageal cancer (second primary tumour) with mediastinal and supraclavicular metastases.
Multiple pulmonary and osseous metastases.  

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI OES 3 8.3.

Study type: Oncology Clinical indication: Oesophageal cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Oesophageal cancer 
Multiple metastases 
Osseous metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 52 min Dose: 530 MBq 

Range: WB Blood glucose: 5.9 mmol/L 

No. beds: 10 Min/bed: 2.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 69 year old male patient diagnosed with oesophageal cancer in the lower third of the oesophagus and
with mediastinal metastasis. An FDG–PET/CT was requested for staging and restaging purposes. 

PET/CT findings  

(A) FDG–PET/CT for staging shows an FDG avid thickened distal oesophagus. No evidence of FDG
avid mediastinal metastasis. The patient was treated with surgical resection and mediastinal
dissection followed by ChTx. 

(B) FDG–PET/CT scan was performed for restaging purposes 11 months later, showing recurrent,
widely disseminated disease in the mediastinum and retroperitoneum. 

Final impression: Disseminated tumour recurrence. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. GI OES 4 8.4.

Study type: Oncology Clinical indication: Oesophageal cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Oesophageal cancer 
Liver metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 56 min Dose: 204 MBq 

Range: WB Blood glucose: 5.6 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 68 year old male patient with a history of dysphagia. Oesophageal cancer was detected following
endoscopy. Abdominal CECT was performed for staging purposes, which demonstrated a contrast
enhancing lesion of 18 mm in the right liver lobe suspicious for distant metastatic involvement. 

PET/CT findings  

FDG–PET/CT requested for staging purposes detected an FDG avid lesion in the middle third of the
oesophagus consistant with the known tumour in this organ. However, the hypodense lesion in segment
VIII of the liver failed to show increased FDG uptake.  

Impression: Primary oesophageal cancer with no distant hepatic metastasis.  

Follow-up 

Treatment: Surgery followed by RTx with curative intent. 

Consequences of the current PET/CT examination reported here 

Downstage of disease and change in treatment plan. 
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9. GASTROINTESTINAL TRACT: LIVER 
 

 CASE NO. GI LIV 1 9.1.

Study type: Oncology Clinical indication: HCC 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: HCC 

PET/CT system: Siemens Biograph Duo Tracer: FDG 

Uptake: 61 min Dose: 310 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 7 Min/bed: 3 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 58 year old female patient with a cirrhotic liver suspected of having HCC. A dedicated CT scan of the
abdomen was negative. 

PET/CT findings  

Initial FDG–PET/CT (A) detected HCC, confirmed by DSA and biopsy. The patient was treated with
radiofrequency ablation.  

Follow-up FDG–PET/CT (B) performed 6 months later shows no evidence of disease. 

Follow-up 

Treatment: Radiofrequency ablation with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. GI LIV 2 9.2.

Study type: Oncology Clinical indication: HCC 

Clinical indication 
for PET/CT: 

Initial staging, restaging 

Keywords: HCC 
Therapy response 

PET/CT system: Siemens Biograph Duo Tracer: FDG 

Uptake: 61 min Dose: 341 MBq 

Range: WB Blood glucose: 5.2 mmol/L 

No. beds: 7 Min/bed: 3 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 67 year old male patient with known HCC. No curative surgical resection is possible. An FDG–PET/CT
scan was requested before and following radiofrequency ablation. 

PET/CT findings  

(A) Initial FDG–PET/CT scan shows viable FDG avid HCC. Radiofrequency ablation of HCC was
performed. 

(B) Follow-up FDG–PET/CT performed 4 weeks after ablation shows no evidence of viable tumour. 

(C) Follow-up FDG–PET/CT 3 month after ablation shows a small area of FDG avid tumour recurrence.

Follow-up 

Treatment: Radiofrequency ablation with curative intent. ChTx. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. GI LIV 3 9.3.

Study type: Oncology Clinical indication: Liver tumour 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Unclear liver tumour 

PET/CT system: GE Discovery VCT Tracer: FDG 

Uptake: 70 min Dose: 312 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 59 year old female patient hospitalized due to perforated diverticulitis 10 days ago. At primary imaging
(contrast enhanced CT), a large liver tumour of the right hepatic lobe was discovered. Additional clinical
history revealed that the patient was already symptomatic prior to the diverticulitis.  

PET/CT findings  

FDG–PET/CT scan shows a large, 16 cm, centrally necrotic lesion with high glucose metabolism at the
rim. No other tumours or lesions are detected. Note also the faint uptake of the prior diverticulitis at the
right colonic flexure.  

Based on the FDG–PET/CT scan, a CCC or HCC was suspected. Histopathology after hemihepatectomy
revealed a poorly differentiated, highly malignant and highly proliferating tumour. No other differentiation
could be made.  

Follow-up 

Additional imaging. 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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10. GASTROINTESTINAL TRACT: PANCREAS 
 

 CASE NO. GI PANC 1 10.1.

Study type: Oncology Clinical indication: Pancreatic cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Pancreatic cancer 
Secondary tumour 
Pitfall 

PET/CT system: GE Discovery 690 TOF Tracer: FDG 

Uptake: 68 min Dose: 377 MBq 

Range: WB Blood glucose: 5.6 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 49 year old male patient who had radical cystectomy several years ago. Patient received adjuvant ChTx
and an ileal conduit. Currently, there is suspicion of pancreatic cancer (from outside follow-up/restaging
CT).  

PET/CT findings  

FDG–PET/CT scan with arterial and portal venous contrast media phase shows a hypodense lesion within
the pancreatic head with focal glucose metabolism. Slight widening of the pancreatic duct. There is direct
contact to the 2nd part of the duodenum. The fat plane cannot be differentiated, which is suspicious for
infiltration. No locoregional LNs or distant metastases are to be found. Note also the ileal conduit
subcutaneously in the anterior abdomen post-radical cystectomy.  

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI PANC 2 10.2.

Study type: Oncology Clinical indication: Pancreatic cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Pancreatic cancer 
Pitfall 

PET/CT system: GE Discovery 690 TOF Tracer: FDG 

Uptake: 68 min Dose: 301 MBq 

Range: WB Blood glucose: 6.0 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 73 year old female patient who complained about a slight increase in digestive problems. An MRI scan
was requested which demonstrated a cystic pancreatic neoplasm. An FDG–PET/CT scan was requested for
staging purposes.  

PET/CT findings  

FDG–PET/CT scan with arterial and portal venous contrast media shows a large cystic mass within the
pancreatic head with septa and calcifications. However, no elevated focal or diffuse glucose metabolism
can be seen. The portal vein confluence is slightly dilated. No locoregional LNs or distant metastases can
be seen. Imaging findings are in keeping with a mucinous cystic and infiltrative pancreatic neoplasm. Note
the brown fat uptake in the supraclavicular and paraspinal regions.  

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. GI PANC 3 10.3.

Study type: Oncology Clinical indication: Pancreatic cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Pancreatic cancer 
Hepatic metastasis 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 61 min Dose: 314 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 50 mAs Tube voltage: 120 kVp 

Short clinical history 

A 62 year old female patient with no major prior disease. She complained of right-sided abdominal pain
radiating to her back. In addition, the CA 19-9 tumour marker level is elevated. 

PET/CT findings  

Intense focal uptake at the pancreatic body corresponding to a malignant carcinoma. There are focal FDG
avid lesions in the liver representing metastases. 

Follow-up 

Treatment: ChTx and surgery with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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11. GASTROINTESTINAL TRACT: COLON 
 

 CASE NO. GI CO 1 11.1.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Restaging and suspected recurrence 

Keywords: Colon cancer 
Lung metastases 
Osseous metastases 
LN metastases 

PET/CT system: GE Discovery 690 TOF Tracer: FDG 

Uptake: 87 min Dose: 312 MBq 

Range: WB Blood glucose: 5.3 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 66 year old female patient with rectal cancer resected two years ago. The patient was treated with neo-
adjuvant ChTxRT. Currently, there is suspicion of tumour recurrence at the left iliac vein with vessel
infiltration. An FDG–PET/CT scan was requested for restaging purposes.  

PET/CT findings  

The FDG–PET/CT scan demonstrates the suspected tumour recurrence at the left iliac vein. In addition,
there are several FDG avid lesions in the lung as well as in the left sacral bone. Interestingly, the bone
lesion is not visible on the CT image. 

Impression: Metastatic recurrence at the left iliac vein, with several pulmonary metastases and a single
osseous metastasis in the left sacrum. 

Follow-up 

Treatment: ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI CO 2 11.2.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Restaging and suspected recurrence 

Keywords: Colon cancer 
Brain metastases 
Liver metastases 
Lung metastases 

PET/CT system: GE Discovery VCT Tracer: FDG 

Uptake: 87 min Dose: 349 MBq 

Range: WB Blood glucose: 7.5 mmol/L 

No. beds: 8 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 68 year old female patient referred for initial staging of a cancer of the rectosigmoid junction. On the CT
image, there are suspected liver metastases. The patient was referred for an FDG–PET/CT scan for initial
staging purposes.  

PET/CT findings  

FDG–PET/CT scan for initial staging confirms the presence of the already known circular rectosigmoid
cancer with high FDG uptake. In addition, an FDG avid liver lesion, left lower lung lesion and an FDG
avid brain lesion are detected. Furthermore, suspicious focal FDG uptake is detected at the ascending
colon. Note the FDG injection site in the right arm. 

Impression: Rectosigmoid cancer, with liver, lung and brain metastasis. Possible second primary cancer at
proximal ascending colon.  

Follow-up 

Additional imaging and treatment: Surgery (neck dissection) and ChxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI CO 3 11.3.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Restaging and treatment monitoring 

Keywords: Colon cancer 
Therapy response 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 58 min Dose: 386 MBq 

Range: WB Blood glucose: 5.8 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 50 year old female patient diagnosed with rectal cancer 1 year ago which was treated surgically.
Currently, she is presenting with rising tumour marker levels and pain in the sacral region. An FDG–
PET/CT scan was requested for restaging purposes. 

PET/CT findings  

(A) FDG–PET/CT scan for restaging shows intense FDG uptake corresponding to soft tissue lesions
along the right pelvic wall. She was managed with ChTxRT and surgical resection. 

(B) FDG–PET/CT scan after therapy, requested for restaging purposes shows decreased FDG uptake in
the right pelvic wall lesions. However, there are new FDG avid lesions in the left side of the pelvis.  

Impression: Local recurrence and progressive disease after therapy. 

Follow-up 

Tissue biopsy confirms cancer recurrence. Treatment: Surgery and ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI CO 4 11.4.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Colon cancer 
Pitfall 
Residual mass 
Therapy response 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 60 min Dose: 444 MBq 

Range: WB Blood glucose: 5.3 mmol/L 

No. beds: 8 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 46 year old male patient diagnosed with rectal cancer 2 years ago, s/p surgery and ChTxRT. Currently,
rising CEA and CA 19-9 levels. FDG–PET/CT was requested for restaging purposes. 

PET/CT findings  

(A) FDG–PET/CT scan for restaging shows two presacral foci with intense FDG uptake. Treated with
ChTx. 

(B) FDG–PET/CT scan for assessment of response to ChTx administered over 5 months, demonstrates
increasing size and FDG activity in the presacral lesion. 

Note: FDG uptake in the left lower abdomen corresponding to stoma. 

Impression: Locoregional recurrence and progressive disease after therapy.  

Follow-up 

Treatment: ChTxRT. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI CO 5 11.5.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Colon cancer 
Secondary cancer 
Liver metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 60 min Dose: 308 MBq 

Range: WB Blood glucose: 5.9 mmol/L 

No. beds: 8 Min/bed: 1 

Tube loading: 80 mAs Tube voltage: 120 kVp 

Short clinical history 

A 67 year old male patient with history of rectal cancer diagnosed 1 year ago, treated surgically and with
ChTx.  

Histology: Adenocarcinoma, Grade I, Dukes C1, pT3 pN1 pMx. An FDG–PET/CT scan was requested for
restaging purposes. 

PET/CT findings  

(A) FDG–PET/CT scan for restaging shows pathological focal uptake in the liver and an FDG avid mass
in the upper lobe of the left lung with an ipsilateral mediastinal node showing increased FDG
accumulation.  

Impression: Second primary lung cancer with ipsilateral mediastinal nodal metastasis. Solitary hepatic
metastasis. Surgical treatment confirmed SCC. 

Treatment: Left upper lobe resection. 

(B) Follow-up PET/CT scan revealed an increase in the size of the previously detected FDG avid lesion
in the left hepatic lobe. 

Impression: Progression of the hepatic metastasis. 

Follow-up 

Tissue biopsy and treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. GI CO 6 11.6.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Colon cancer 
Liver metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 58 min Dose: 336 MBq 

Range: WB Blood glucose: 5.1 mmol/L 

No. beds: 8 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 44 year old female patient with rectal cancer diagnosed 1 year ago.  

Histology: Adenocarcinoma. FDG–PET/CT scan was requested for restaging purposes. 

PET/CT findings  

An FDG–PET/CT scan shows several large irregular hypodense hepatic lesions which demonstrate ring-
like intense FDG uptake. A small subpleural nodule is also visible on the left lower lobe, with discrete FDG
uptake. 

Impression: Multiple liver metastases with central necrosis and sclerotic areas indicative of metastasis from
mucinous cancer. Suspected metastasis in the left lung. A CT scan is requested for follow-up. 

Follow-up 

Additional imaging and treatment: ChTx. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. GI CO 7 11.7.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Monitoring treatment response 

Keywords: Colon cancer 
Peritoneal metastases 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 56 min Dose: 381 MBq 

Range: WB Blood glucose: 4.1 mmol/L 

No. beds: 7 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 73 year old male patient diagnosed with colon cancer at the right hepatic flexure. Treated with
hemicolectomy. FDG–PET/CT scan was requested for staging purposes. 

PET/CT findings  

(A) FDG–PET/CT scan for initial staging shows multiple foci of intense FDG uptake in the peritoneum. 

Impression: Peritoneal metastases.  

Treated with ChTx. 

(B) FDG–PET/CT scan for assessment of response to therapy after 8 months demonstrates several new
FDG avid peritoneal lesions.  

Impression: Progression of peritoneal carcinomatosis. 

Follow-up 

Treatment: ChTx. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. GI CO 8 11.8.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Monitoring treatment response 

Keywords: Colon cancer 
Residual mass 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 69 min Dose: 396 MBq 

Range: WB Blood glucose: 8.3 mmol/L 

No. beds: 10 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 65 year old male patient with sigmoid cancer diagnosed 5 years ago treated with resection and ChTx.
Currently, he has rising tumour markers. FDG–PET/CT scan was requested for restaging purposes.  

PET/CT findings  

(A) FDG–PET/CT scan shows a prevesical hypermetabolic lesion in connection with the anterior
abdominal wall, corresponding to recurrence of disease. 

Treated with surgical resection (histology: metastatic adenocarcinoma) and ChTx. 

(B) FDG–PET/CT scan performed after treatment shows inhomogeneous FDG uptake in the post-
operative prevesical region. 

Impression: Post-operative status in the prevesical region, versus residual disease cannot be excluded. 

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. GI CO 9 11.9.

Study type: Oncology Clinical indication: Colon cancer 

Clinical indication 
for PET/CT: 

Monitoring treatment response 

Keywords: Colon cancer 
Splenic metastasis 

PET/CT system: Philips TF64 Tracer: FDG 

Uptake: 60 min Dose: 537 MBq 

Range: WB Blood glucose: 7.0 mmol/L 

No. beds: 11 Min/bed: 1.5 

Tube loading: 80 mAs Tube voltage: 120 kVp 

Short clinical history 

A 72 year old male patient with a history of colon cancer diagnosed 4 years ago, treated with a right
hemicolectomy and ChTx. Currently, the patient is presenting with rising tumour marker. However, CECT
and colonoscopy are negative. FDG–PET/CT scan was requested for restaging purposes. 

PET/CT findings  

FDG–PET/CT scan shows a focus of intense FDG uptake in the spleen corresponding to a hypodense
lesion on the CT image. Intense linear FDG uptake in the descending colon can be seen. 

Impression: Histology confirmed suspected splenic metastasis. Fairly intense FDG uptake in the colon is
either physiologic or secondary to medication (anti-diabetic). 

Follow-up 

Tissue biopsy followed by surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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12. GASTROINTESTINAL TRACT: 
GASTROINTESTINAL STROMAL TUMOUR 

 CASE NO. GI GIST 1 12.1.

Study type: Oncology Clinical indication: GIST 

Clinical indication 
for PET/CT: 

Therapy response assessment (Gleevec) 

Keywords: GIST 
Liver metastases 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 55 min Dose: 407 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 10 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 54 year old male patient diagnosed with a rectal GIST 5 years ago. CECT showed multiple hepatic
metastases. Patient was treated with imatinib.  

PET/CT findings  

(A) FDG–PET/CT for therapy follow-up performed 3 years ago showed multiple hypodense lesions in
the liver without increased FDG uptake and a presacral lesion with focal uptake suspicious for local
recurrence. Treated with targeted therapy.  

Impression: 1st follow-up — CMR in liver metastasis, suspected local recurrence. 

(B) FDG–PET/CT for therapy follow-up showed increased FDG uptake in all liver lesions but no
evidence of increase of FDG uptake in the presacral lesion. 

Impression: Progression of disease with metabolically active liver metastasis. No evidence of FDG uptake
in the presacral region (likely reactive tissue on prior PET/CT scan). 

Follow-up 

Treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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13. PELVIS: OVARY 
 

 CASE NO. PE OV 1  13.1.

Study type: Oncology Clinical indication: Ovarian cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Ovarian cancer 
LN metastasis 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 55 min Dose: 310 MBq 

Range: WB Blood glucose: 5.4 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 58 year old female patient with history of breast cancer treated with lumpectomy and RTx. Referred for
PET/CT for initial staging of clinically suspected ovarian cancer. 

PET/CT findings  

Intense FDG uptake by a right ovarian multilocular cystic tumour and the multiple metastatic LNs in the
retrocrural, para-aortic and para-iliac regions. 

Follow-up 

Treatment: ChTx. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PE OV 2 13.2.

Study type: Oncology Clinical indication: Ovarian cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Ovarian cancer 
Secondary cancer 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 57 min Dose: 308 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 8 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 75 year old female patient with history of breast cancer (histology: IDC, treated with ChTxRT) and
bladder cancer (histology: transitional cell, treated with surgery and intravesical ChTx). 

PET/CT findings  

FDG–PET/CT scan for initial staging shows an FDG avid right cystic ovarian tumour mass with multiple
peritoneal implants and several retroperitoneal metastatic LNs. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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14. PELVIS: CERVIX 
 

 CASE NO. PE CV 1 14.1.

Study type: Oncology Clinical indication: Cervical cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Cervical cancer 
Peritoneal carcinomatosis 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 55 min Dose: 525 MBq 

Range: WB Blood glucose: 5.2 mmol/L 

No. beds: 9 Min/bed: 3 

Tube loading: 200 mAs Tube voltage: 120 kVp 

Short clinical history 

A 66 year old female patient with suspected diagnosis of cervical cancer (histology: endometrioid
adenocarcinoma). 

PET/CT findings  

FDG–PET/CT for initial staging shows intense uptake in the cervix corresponding to the malignant tumour
with an additional large peritoneal metastatic conglomerate (‘omental cake’). Furthermore, multiple FDG
avid metastatic LNs in the retroperitoneal, para-iliac and right inguinal regions are also depicted. 

Follow-up 

Treatment: ChTxRT.  

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PE CV 2 14.2.

Study type: Oncology Clinical indication: Cervical cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Cervical cancer 
LN metastasis 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 55 min Dose: 310 MBq 

Range: WB Blood glucose: 5.1 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 62 year old female patient diagnosed with cervical cancer and no history of prior major diseases. 

PET/CT findings  

FDG–PET/CT scan requested for initial staging shows intense FDG uptake in the cervical region
corresponding to the primary malignant tumour obstructing the left ureter (note the decreased uptake of the
left kidney). Additional FDG avid nodal metastasis can be seen in the right common iliac region. 

Follow-up 

Treatment: RTx. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. PE CV 3 14.3.

Study type: Oncology Clinical indication: Cervical cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Cervical cancer 
LN metastasis 
Pitfall 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 59 min Dose: 346 MBq 

Range: WB Blood glucose: 4.9 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 58 year old female patient with recent history of cervical cancer, presented with bleeding disorders. 

Histology from curettage: Clear cell adenocarcinoma. 

PET/CT scan was requested for initial staging purposes. 

PET/CT findings  

(A) Intense FDG uptake can be seen in the uterine cervix invading the proximal part of the corpus as
well. There is an FDG avid subcentimetre LN in the left para-iliac chain.  

(B) On delayed images both focal uptakes show increasing activity. However, there is no evidence of
distant metastases. 

Follow-up 

Treatment: ChTxRT with curative intent.  

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PE CV 4 14.4.

Study type: Oncology Clinical indication: Cervical cancer 

Clinical indication 
for PET/CT: 

Monitoring ChTxRT 

Keywords: Cervical cancer 
LN metastasis 
Therapy response 

PET/CT system: Philips TF 64 Tracer: FDG 

Uptake: 69 min Dose: 316 MBq 

Range: WB Blood glucose: 6.0 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 50 year old female patient with cervical cancer. 

PET/CT findings  

(A) Initial staging PET/CT scan shows the primary cervical cancer with multiple metastatic LNs
retroperitoneum. Subsequently, the patient was treated with ChTxRT. 

Follow-up FDG–PET/CT for therapy response assessment was performed.  

(B) Complete metabolic and partial morphologic response of the infradiaphragmatic LN metastasis. 

Additional secondary finding: Probably metastatic LNs from occult breast carcinoma in the left axilla,
subpectoral and in the supraclavicular regions. A biopsy recommended. 

Follow-up 

Additional imaging and tissue biopsy.  

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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15. LYMPHOMA 
 

 CASE NO. LY 1 15.1.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

T-cell lymphoma, initial staging 

Keywords: Lymphoma 

PET/CT system: GE Discovery 690 TOF Tracer: FDG 

Uptake: 63 min Dose: 222 MBq 

Range: WB Blood glucose: 4.7 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 63 year old female patient with general malaise complaining of right-sided nasal congestion. Biopsy of
the mucosa of the right nasal region demonstrated a T-cell lymphoma. Subsequently, the patient was
referred for an FDG–PET/CT scan for staging purposes. 

PET/CT findings  

FDG–PET/CT scan shows a soft tissue mass within the right nose with high FDG uptake. Parts of the
anterior ethmoidal cells are filled with FDG avid soft tissue, too. All other adjacent sinuses are ventilated.
No signs of local bone destruction, no signs of any other tumour involvement. 

Impression: Localized FDG avid T-cell lymphoma of the right nose, with no evidence of additional signs of
tumour involvement. 

Follow-up 

Treatment: ChTx. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. LY 2 15.2.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

DLBCL, initial staging, monitoring treatment response during ChTx 

Keywords: Lymphoma 
Bone marrow involvement 
Treatment response 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 59/57 min Dose: 345/329 MBq 

Range: WB Blood glucose: 6.3 mmol/L 

No. beds: 8/9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 63 year old female patient with DLBCL referred for an FDG–PET/CT scan for initial staging purposes.  

PET/CT findings  

(A) Initial FDG–PET/CT scan demonstrates FDG avid LNs (10–15 mm) in the left supraclavicular,
retropancreatic, retrocrural and right para-iliac region. Focal FDG uptake in the middle third of the
sternal body without corresponding morphological correlate.  

(B) FDG–PET/CT scan requested for assessment of follow-up after 2 cycles of CHOP ChTx shows a
complete response to therapy with no residual FDG avid lesions. Moderately increased FDG uptake
in the bone marrow secondary to ChTx.  

Impression: Focal bone marrow involvement at initial staging and retroperitoneal lymphoma
manifestations. CMR in FDG–PET/CT at therapy follow-up. 

Follow-up  

Treatment: ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. LY 3 15.3.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

NHL, initial staging, monitoring treatment response during ChTx 

Keywords: Lymphoma 
Treatment response 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 60 min Dose: 296 MBq 

Range: WB Blood glucose: 4.5 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 21 year old male patient initially presented with multiple subcutaneous nodules and lymphadenopathy
throughout his body. Biopsy of the left clavicular region was diagnostic of a T-cell NHL. Clinically, he was
staged as IIIB. Bone marrow failed to demonstrate any involvement. FDG–PET/CT scan was requested for
initial staging. 

PET/CT findings  

(A) FDG–PET/CT for initial staging showed disseminated cutaneous FDG avid lesions, as well as supra
and infradiaphragmatic FDG avid LNs. Moderate diffuse FDG avidity of the bone marrow, no focal
bone marrow lesion is detected. Hepatosplenomegaly. 

The patient was treated with methotrexate and steroids. 

(B) FDG–PET/CT was requested to assess response to therapy. No evidence of FDG avid lesions
consistent with complete response to therapy. 

Impression: Mainly cutaneous, including supra and infradiaphragmatical lymphoma involvement with a
CMR to therapy seen on the follow-up scan. 

Follow-up 

Treatment: ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. LY 4 15.4.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

HD, initial staging, monitoring treatment response during ChTx 

Keywords: Lymphoma 
Treatment response 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 58/55 min Dose: 238/262 MBq 

Range: WB Blood glucose: 5.1 mmol/L 

No. beds: 7/8 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 15 year old female patient presented with chest pain. Chest X ray and CT scan of the chest requested for
initial diagnosis and staging demonstrated a large mediastinal mass. FDG–PET/CT was requested for initial
staging. 

PET/CT findings  

(A) FDG–PET/CT for initial staging shows large supra and infradiaphragmatic FDG avid lesions as well
as several foci of increased FDG uptake in the spleen consistent with tumour involvement in this
organ. The patient was treated with ChTx. 

(B) FDG–PET/CT scan for therapy monitoring shows diffuse increased FDG uptake throughout the bone
marrow and the spleen secondary to post-treatment changes. 

Impression: Supra and infradiaphragmatic lymphoma manifestations with additional spleen involvement at
initial staging. CMR observed on the follow-up scan performed 2 months after initiating therapy. There is
evidence of reactive bone marrow uptake and splenic uptake, secondary to treatment with ChTx. 

Follow-up 

Treatment: ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. LY 5 15.5.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

DLBCL, initial staging, restaging, monitoring treatment response during ChTx 

Keywords: Lymphoma 
Treatment response 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 56 min Dose: 470 MBq 

Range: WB Blood glucose: 5.5 mmol/L 

No. beds: 10 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 32 year old male patient initially presented with B symptoms. Chest X ray and subsequent chest CT scan
demonstrated a large mediastinal mass. Biopsy performed during mediastinoscopy showed DLBCL.
Several FDG–PET/CT scans were requested for initial staging, therapy monitoring, follow-up and
restaging. 

PET/CT findings  

(A) FDG–PET/CT for initial staging showed a bulky FDG avid mediastinal mass and FDG active
mediastinal and retroperitoneal LNs. Patient was treated with with ChTx (R-CHOP). 

(B) FDG–PET/CT for therapy monitoring after 2 cycles of ChTx (+1 mo) shows no FDG avid lesions.
The patient was also treated with RTx of the mediastinum due to residual morphological small mass.

(C) FDG–PET/CT for follow-up at 6 months after initiating therapy, demonstrates reactive diffuse bone
marrow uptake secondary to post-treatment changes. 

(D) FDG–PET/CT for follow-up after 13 months of initital diagnosis demonstrates a new FDG avid
mediastinal mass consistent with tumour recurrence. 

Impression: NHL with supra and infradiaphragmatic lesions from lymphoma with initital CMR, but
evidence of early mediastinal recurrence. 

Follow-up 

Treatment: ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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 CASE NO. LY 6 15.6.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

HD, initial staging 

Keywords: Lymphoma 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 57 min Dose: 276 MBq 

Range: WB Blood glucose: 5.2 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 34 year old female patient who initially presented with a jugular mass. Biopsy proved that it was HD.
FDG–PET/CT scan was requested for initial staging. 

PET/CTfindings  

FDG–PET/CT for initial staging presents intense FDG activity in a soft tissue mass in the jugular region
and the superior anterior mediastinum. However, there is no evidence of tumour involvement throughout
the rest of the body. 

Impression: Jugular and mediastinal/thymic HD lymphoma manifestation. 

Follow-up 

Treatment: ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. LY 7 15.7.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

DLBCL, initial staging, therapy monitoring, restaging 

Keywords: Lymphoma 
Therapy response 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 57 min Dose: 233 MBq 

Range: WB Blood glucose: 5.1 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

A 53 year old female patient with history of NHL diagnosed 10 years ago, initially treated with ChTx and
ASCT. She had a first relapse after 7 years, which was treated with additional ChTx and RTx to the
cervical region achieving a CMR. She had a second relapse 10 years after the initial diagnosis. FDG–
PET/CT scan was requested for restaging purposes and for therapy monitoring. 

PET/CT findings  

(A) FDG–PET/CT for restaging showed multiple FDG avid LNs, splenic lesions, liver lesions as well as
FDG avid osseous and lung lesions. Patient was treated with ChTx (R-Hyper-CVAD). 

(B) FDG–PET/CT performed for early assessment of response to therapy demonstrates PMR after 2
cycles of ChTx with a residual FDG avid lesion at the pancreatic head. Otherwise good therapy
response. 

(C) FDG–PET/CT for therapy monitoring after 4 cycles of ChTx demonstrated disseminated FDG avid
retroperitoneal, mediastinal, osseous and hepatic lesions.  

Impression: Diffuse recurrence with supra and infradiaphragmatic, splenic, hepatic, osseous and pulmonary
lymphoma manifestations, PMR after therapy and early progressive disease under ongoing therapy.  

Follow-up 

Treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan after first follow-up PET/CT. Change in treatment plan for R-IGEV after final
PET/CT. 
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 CASE NO. LY 8 15.8.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

NHL, initial staging 

Keywords: Lymphoma 

PET/CT system: Philips 64 TF Tracer: FDG 

Uptake: 58 min Dose: 289 MBq 

Range: WB Blood glucose: 4.6 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 120 mAs Tube voltage: 100 kVp 

Short clinical history 

An 18 year old male patient presenting weight loss, cough, palpable and enlarged nodules in the neck and
chest. Chest X ray showed an enlarged mediastinum. FDG–PET/CT was requested for initial staging. 

PET/CT findings  

FDG–PET/CT requested for initial staging showed FDG avid enlarged LNs on both side of the neck, in the
mediastinum, in both axilla and the subpectoral region. Right-sided pleural effusion. Slight diffuse bone
marrow hypermetabolism, no focal osseous FDG avidity. 

Impression: NHL with supradiaphragmatic lymphoma manifestations, no bone marrow involvement. No
other lymphoma manifestations. 

Follow-up 

Treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. LY 9 15.9.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

DLBCL, initial staging 

Keywords: Lymphoma 

PET/CT system: GE Discovery VCT Tracer: FDG 

Uptake: 58 min Dose: 335 MBq 

Range: WB Blood glucose: 6.5 mmol/L 

No. beds: 7 Min/bed: 1 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 21 year old male patient with DLBCL. Patient was primarily referred for MRI based on thoracic spine
pain. A tumour mass in Th1 was detected. FDG–PET/CT for initial staging. 

PET/CT findings  

FDG–PET/CT requested for initial staging shows multiple, FDG avid bone lesions of the thoracic spine,
upper extremities as well as in the ribs. Partial destruction of Th1 and Th2 is detected, FDG avid soft tissue
tumour mass invading the spinal canal. 

Follow-up biopsy: DLBCL. Treated with ChTx. 

Impression: DLBCL with primarily osseous lymphoma manifestations invading the spinal canal. 

Follow-up 

Treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan (additional intrathecal ChTx). 
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 CASE NO. LY 10 15.10.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

DLBCL, restaging 

Keywords: Lymphoma 
Therapy response 
Thymous rebound 

PET/CT system: GE Discovery 690 TF Tracer: FDG 

Uptake: 87 min Dose: 307 MBq 

Range: WB Blood glucose: 6.0 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 21 year old male patient with DLBCL. Mainly osseous lymphoma manifestation undergoing general
ChTx and intrathecal ChTx based on spinal canal involvment. FDG–PET/CT was requested for therapy
monitoring and post-therapy follow-up. 

PET/CT findings  

FDG–PET/CT requested for therapy monitoring during ChTx showed no increased FDG uptake of the
thymus. 

FDG–PET/CT requested for post-therapy follow-up showed slightly increased FDG uptake of the thymus
and a slightly increased density on the CT as well. Clinically the patient is well, no signs of recurrence. 

Impression: Typical aspect of a thymus rebound after ChTx. 

Follow-up 

Observation. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. LY 11 15.11.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

Mantle cell lymphoma, initial staging 

Keywords: Lymphoma 

PET/CT system: GE Discovery 690 TF Tracer: FDG 

Uptake: 84 min Dose: 307 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 61 year old male patient referred to the hospital with severe diarrhoea. Biopsy taken during colonoscopy
revealed infiltration of the bowel wall with mantle cell lymphoma (recurrence, primary tumour 5 years
ago). FDG–PET/CT was requested for restaging purposes. 

PET/CT findings  

FDG–PET/CT for restaging showed increased FDG uptake of the descending colon as well as in parts of
the small bowel and the proximal ascending colon. The descending colon showed a thickened bowel wall.
In addition, diffuse FDG uptake of the spleen. No extra-abdominal lymphoma involvement. 

Impression: Mantle cell lymphoma recurrence of the small bowel and bowel, additional spleen
involvement. 

Follow-up 

Treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan (splenic involvement).  
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16. MELANOMA 
 

 CASE NO. ME 1 16.1.

Study type: Oncology Clinical indication: Melanoma 

Clinical indication 
for PET/CT: 

Malignant melanoma 

Keywords: Malignant melanoma 
Osseous metastases 

PET/CT system: GE Discovery VCT Tracer: FDG 

Uptake: 87 min Dose: 320 MBq 

Range: WB Blood glucose: 4.3 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 50 year old female patient with complete resection of a malignant cutaneous melanoma of the right
shoulder. Primary diagnosis was 5 years ago. AJCC stage IV, Breslow 6 mm, Clark Level III-IV. Follow-
up examinations since primary diagnosis were negative. Currently, left ankle pain. MRI of the left ankle
was performed indicating metastases. FDG–PET/CT scan was requested for restaging. 

PET/CT findings  

FDG–PET/CT for restaging showes a lobulated, sclerotic lesion of the distal left tibia with high FDG
uptake. 

Impression: Differential diagnosis includes malignant primary bone lesions and melanoma metastases.
Biopsy proved metastases of a malignant melanoma. 

Follow-up 

Treatment: RTx with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan.  
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 CASE NO. ME 2 16.2.

Study type: Oncology Clinical indication: Melanoma 

Clinical indication 
for PET/CT: 

Malignant melanoma 

Keywords: Malignant melanoma 
Therapy response 
LN metastases 

PET/CT system: Philips Gemini TF 64 Tracer: FDG 

Uptake: 87 min Dose: 370 MBq 

Range: WB Blood glucose: 5.3 mmol/L 

No. beds: 7 Min/bed: 1.5 

Tube loading: 200 mAs Tube voltage: 120 kVp 

Short clinical history 

A 47 year old male patient with malignant melanoma diagnosed 3 years ago (right leg, Breslow 3.3 mm,
Clark VI + sentinel LN metastases). Chest X ray, abdomen and inguinal ultrasound at primary staging were
negative. FDG–PET/CT scan was requested for follow-up and therapy monitoring. 

PET/CT findings  

FDG–PET/CT requested for restaging showed FDG uptake in two right inguinal LNs. 

Treatment with LAD and ChTx. 

FDG–PET/CT requested for therapy follow-up showed new right inguinal and retroperitoneal LNs. 

Impression: Right-sided inguinal LN metastases and progressive disease under therapy. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. ME 3 16.3.

Study type: Oncology Clinical indication: Melanoma 

Clinical indication 
for PET/CT: 

Malignant melanoma 

Keywords: Melanoma 
LN metastases 
Adrenal gland metastases 

PET/CT system: Philips Gemini TF 64 Tracer: FDG 

Uptake: 77 min Dose: 405 MBq 

Range: WB Blood glucose: 5.8 mmol/L 

No. beds: 12 Min/bed: 1.5 

Tube loading: 150 mAs Tube voltage: 120 kVp 

Short clinical history 

A 65 year old female patient with enlarged and palpable left inguinal LNs. Subsequent biopsy confirmed
melanoma metastases. No primary tumour detected. Staging CECT showed pulmonary and hepatic lesions
suspicious for metastases. FDG–PET/CT requested for completion of initial staging. 

PET/CT findings  

FDG–PET/CT scan requested for completion of initial staging showed FDG avid left inguinal LNs and an
FDG avid mass in the right adrenal gland. No FDG avid pulmonary or hepatic lesions were detected. 

Impression: Left inguinal LN and right adrenal gland metastases. No other FDG avid metastases.
Pulmonary lesion as a differential diagnosis is benign or can be a secondary lung tumour. Hepatic lesions
could be hemangiomas or cysts. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. ME 4 16.4.

Study type: Oncology Clinical indication: Melanoma 

Clinical indication 
for PET/CT: 

Malignant melanoma 

Keywords: Melanoma 
Cutaneous metastases 
Mediastinal metastases 
Muscle metastases 

PET/CT system: Philips Gemini TF 64 Tracer: FDG 

Uptake: 58 min Dose: 405 MBq 

Range: WB Blood glucose: 4.1 mmol/L 

No. beds: 13 Min/bed: 1.5 

Tube loading: 120 mAs Tube voltage: 150 kVp 

Short clinical history 

A 51 year old female patient with malignant melanoma in the lumbar region and inguinal LN metastases.
Treated with ChTxRT. Two years later resection of a solitary pulmonary metastasis. Currently, left inguinal
palpable mass. FDG–PET/CT scan was requested for restaging. 

PET/CT findings  

FDG–PET/CT for restaging shows multiple cutaneous, subcutaneous and soft tissue lesions with FDG
activity. Enlarged hilar and mediastinal LNs with increased FDG uptake,  

Follow-up 

Treatment: ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 

  



151

M
al

ig
na

nt
m

el
an

om
a

51
y/

o
F

pa
tie

nt
di

ag
no

se
d

w
ith

m
al

ig
na

nt
m

el
an

om
a

s/
p

C
hT

x
an

d
re

se
ct

io
n

of
re

cu
rr

en
t

so
lit

ar
y

pu
lm

on
ar

y
m

et
as

ta
si

s
2

ye
ar

sl
at

er
.P

re
se

nt
sw

ith
pa

lp
ab

le
m

as
ss

us
pi

ci
ou

so
fr

ec
ur

re
nc

e.

FD
G

–P
ET

/C
T

re
qu

es
te

d
fo

r
re

st
ag

in
g

sh
ow

s
m

ul
tip

le
cu

ta
ne

ou
s,

su
bc

ut
an

eo
us

an
d

so
ft

tis
su

e
fo

ci
w

ith
hi

gh
FD

G
up

ta
ke

as
w

el
la

sr
ig

ht
hi

la
rm

et
as

ta
tic

LN
.

BA



152

 

 

 

 

 CASE NO. ME 5 16.5.

Study type: Oncology Clinical indication: Melanoma 

Clinical indication 
for PET/CT: 

Malignant melanoma 

Keywords: Malignant melanoma 
Liver metastases 
Multiple metastases 
Therapy response 

PET/CT system: Philips Gemini TF 64 Tracer: FDG 

Uptake: 58 min Dose: 260 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 9 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 120 kVp 

Short clinical history 

A 62 year old female patient with malignant melanoma at the left pre-auricular region with submandibular
LN metastases (Clark Level IV) 2 years ago (A). Patient underwent radical neck dissection, total
parotidectomy, submandibular gland resection as well as ChTxRT. FDG–PET/CT scan was requested for
restaging. 

PET/CT findings  

FDG–PET/CT requested for restaging shows multiple FDG avid liver lesions (partly centrally necrotic),
lung lesions and retroperitoneal/mesenterial lesions. 

Impression: Metastatic disease in the lungs, liver and retroperitoneal/mesenteric LN metastases. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. ME 6 16.6.

Study type: Oncology Clinical indication: Melanoma 

Clinical indication 
for PET/CT: 

Malignant melanoma 

Keywords: Melanoma 
Cutaneous metastasis 

PET/CT system: Philips Gemini TF 64 Tracer: FDG 

Uptake: 62 min Dose: 336 MBq 

Range: WB  Blood glucose: 4.8 mmol/L 

No. beds: 19 Min/bed: 1 

Tube loading: 50 mAs Tube voltage: 120 kVp 

Short clinical history 

A 54 year old female patient with history of breast cancer and metastatic malignant melanoma (face). S/p
surgery of breast cancer and of the melanoma primary tumour several years ago. SPN removed from the
left upper lobe of the lung (metastatic). Currently, rising tumour markers and left ankle pain. FDG–PET/CT
for restaging. 

PET/CT findings  

(A) FDG–PET/CT requested for restaging shows inhomogenous sclerotic lesion with high FDG uptake
in the left posterior calcaneus. Enlarged and FDG avid LN is detected in the left popliteal region. 

Treatment with ChTx. 

(B) FDG–PET/CT requested for therapy monitoring shows progressive disease with multiple new
subcutaneous lesions. 

Impression: Osseous metastases in the left calcaneus and popliteal LN metastases. Progression post-therapy
with new subcutaneous metastases. 

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan. 
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17. MISCELLANEOUS: PROSTATE 
 

 CASE NO. MISC PROST 1 17.1.

Study type: Oncology Clinical indication: Prostate cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Prostate cancer 
Local recurrence 
18F-choline 

PET/CT system: GE Discovery 690 TOF Tracer: 18F-choline 

Uptake: 120 min Dose: 201 MBq 

Range: WB Blood glucose: 4.5 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 75 year old male patient with primary prostate cancer diagnosed in 2001, pT3 pN0 cM0 G3, Gleason 
3 + 4 = 7. Treated with radical prostatovesiculectomy. Hormonal therapy (Zoladex/Casodex) until 
June 2011. S/p subcapsular orchiectomy in March 2012. Currently, rising PSA (3.4 ng/mL). Bone scan 
showed no suspicious osseous lesions.  

PET/CT findings  

18F-choline–PET/CT shows a mass posterior to the bladder wall with high choline uptake in the early
phase. The bladder is not filled with urine in the early phase. In the late phase, the suspicious lesion is
partly masked by the now filled bladder but still detectable morphologically and metabolically. The LN in 
the left inguinal region shows a decreasing uptake in the late phase — therefore not suspicious for 
malignancy.  

Follow-up 

Treatment: Surgery with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan.  
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 CASE NO. MISC PROST 2 17.2.

Study type: Oncology Clinical indication: Prostate cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Prostate cancer 
Liver metastases 
Local recurrence 
18F-choline 

PET/CT system: GE Discovery 690 TOF Tracer: 18F-choline 

Uptake: 120 min Dose: 222 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 69 year old male patient with prostate cancer, with first diagnosis in 2008, pT3 pN1 cM0, Gleason
4 + 4 = 8. Treated with hormonal therapy. S/p resection and radiotherapy of metastases of the corpus
spongiosum. Currently, detection of new metastases in pelvic MRI. No other tumour lesions detectable.  

PET/CT findings  

18F-choline–PET/CT shows a mass in the posterior part of the pars membranacea/corpus spongiosum with
high choline uptake. In addition, a hypodense lesion with high choline uptake is visible in the liver
(segment VII). Differential diagnosis: prostate cancer metastases to the liver or primary liver tumour (e.g.
HCC). HCC may show high choline uptake. However, there are no signs of liver cirrhosis detectable.  

Follow-up 

Treatment: Surgery and RTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan.  
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 CASE NO. MISC PROST 3 17.3.

Study type: Oncology Clinical indication: Prostate cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Prostate cancer 
Local recurrence 
Osseous metastases 
18F-choline 

PET/CT system: GE Discovery 690 TOF Tracer: 18F-choline 

Uptake: 120 min Dose: 201 MBq 

Range: WB Blood glucose: 6.9 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 78 year old male patient with adenocarcinoma (Gleason 4 + 3 = 7) of the right prostate. Secondary
resistence to hormonal therapy for 2 years. Bicalutamide additional to hormonal therapy. 

PET/CT findings  

18F-choline–PET/CT shows the large primary prostate cancer with infiltration of the posterior and right
lateral wall of the bladder, LN metastases on the left side and several osseous metastases of the pelvis as
well as the spine (e.g. C7). 

Follow-up 

Treatment: ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan.  

  



161

Pr
os
ta
te
ca
nc
er

78
y/

o
M

pa
tie

nt
w

ith
pr

os
ta

te
ca

nc
er

.A
de

no
ca

rc
in

om
a

of
th

e
pr

os
ta

te
,s

ec
on

da
ry

re
si

st
an

ce
to

ho
rm

on
al

th
er

ap
y

fo
r

2
ye

ar
s.

B
ic

al
ut

am
id

e
ad

di
tio

na
lt

o
ho

rm
on

al
th

er
ap

y.
18

F-
ch

ol
in

e–
PE

T/
C

T
sh

ow
s

th
e

la
rg

e
pr

im
ar

y
pr

os
ta

te
ca

nc
er

w
ith

in
fil

tra
tio

n
of

th
e

po
st

er
io

r
an

d
rig

ht
la

te
ra

l
w

al
l

of
th

e
bl

ad
de

r,
LN

m
et

as
ta

se
s

on
th

e
le

ft
si

de
an

d
se

ve
ra

l
os

se
ou

sm
et

as
ta

se
s

(e
.g

.C
7/

th
ird

co
lu

m
n)

.

P
rio

r P
E

T/
C

T 



162

 

 

 

 

 CASE NO. MISC PROST 4 17.4.

Study type: Oncology Clinical indication: Prostate cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Prostate cancer 
Local recurrence 
Osseous metastases 
18F-choline 

PET/CT system: GE Discovery 690 TOF Tracer: 18F-choline 

Uptake: 120 min Dose: 189 MBq 

Range: WB Blood glucose: 6.1 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 69 year old male patient with prostate cancer; first diagnosis was 22 years ago, cT2-3 N0 M0 G3
(Gleason 7), PSA at first diagnosis 5.8 ng/mL. S/p neo-adjuvant LHRH therapy, s/p RTx of the prostate
bed, s/p Zoladex/Casodex therapy. PSA rising under therapy. Casodex withdrawal without significant PSA
drop. Currently, increasing PSA without therapy.  

PET/CT findings  

18F-choline–PET/CT (late phase) shows a large local recurrence (known from previous PET/CT) in the
prostate bed with infiltration of the posterior wall of the bladder. In addition, several pathologically
enlarged LN metastases at the left side of the small pelvis as well as multiple, sclerotic bone metastases of
the pelvis and the spine.  

Follow-up 

Treatment: ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan.  
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18. MISCELLANEOUS: BRAIN 
 

 CASE NO. MISC BRAIN 1 18.1.

Study type: Oncology Clinical indication: Brain tumour 

Clinical indication 
for PET/CT: 

Restaging, suspected recurrence 

Keywords: Brain tumour 
Methionine 

PET/CT system: Philips Gemini TF 64 Tracer: 11C-MET 

Uptake: 10 min Dose: 282 MBq 

Range: Brain Blood glucose: 5.0 mmol/L 

No. beds: 1 Min/bed: 20 

Tube loading: 120 mAs Tube voltage: 300 kVp 

Short clinical history 

A 13 year old male patient with acute neurological symptoms. MRI of the brain revealed hydrocephalus
caused by a tectal tumour. He was treated with RTx. Two years after the RTx control MRI showed left
periventricular mass with high signal intensity but no contrast enhancement. 11C-MET–PET/CT was
performed to restage tumour recurrence.  

PET/CT findings  

11C-MET–PET/CT revealed high density periventricular tissue mass with abnormal methionine uptake and
also a focus of increased uptake in the pineal gland. 

Impression: Tumour recurrence in the left periventricular region and in the pineal gland. 

Follow-up 

Tissue biopsy was performed proving recurrence.  

Subsequent treatment: ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan.  
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 CASE NO. MISC BRAIN 2 18.2.

Study type: Oncology Clinical indication: Brain tumour 

Clinical indication 
for PET/CT: 

Restaging, suspected recurrence 

Keywords: Brain tumour 
Methionine 

PET/CT system: Philips Gemini TF 64 Tracer: 11C-MET 

Uptake: 10 min Dose: 370 MBq 

Range: Brain Blood glucose: 4.8 mmol/L 

No. beds: 1 Min/bed: 20 

Tube loading: 120 mAs Tube voltage: 300 kVp 

Short clinical history 

A 20 year old female patient with s/p surgery of a right frontal grade II astrocytoma 13 months ago. MR
shows hypointense lesion in the surgical bed with no enhancement. Clinically, the patient suffers from
psychiatric problems and headache.  

PET/CT findings  

Focal high methionine uptake in the right parasagittal region and focal high FDG accumulation in the same
focus.  

Impression: Recurrent tumour, high grade viable tumour tissue in the surgical bed. 

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment strategy.  
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19. MISCELLANEOUS: 
NEUROENDOCRINE TUMOUR (DOPA AND DOTA) 

 CASE NO. MISC NET 1 19.1.

Study type: Oncology Clinical indication: NET 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: NET 
DOTA-TATE 

PET/CT system: GE Discovery 690 TOF Tracer: 68Ga DOTA-TATE 

Uptake: 67 min Dose: 121 MBq 

Range: WB Blood glucose: 4.5 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 46 year old male patient with increasing liver enzymes and bowel discomfort. The CT and MRI
performed at another institution showed multiple liver metastases. Biopsy confirmed an NET. The primary
tumour was not detected.  

PET/CT findings  

DOTA-TATE–PET/CT with arterial and portal venous contrast media phase shows typical, arterial contrast
enhancing, disseminated liver large lesions with SSTR-2 positivity. Furthermore, there was a small,
contrast enhancing lesion found in the lower abdomen in the ileum (arrow), again with SSTR positivity.
DOTA-TATE–PET/CT, therefore, was able to identify the primary tumour.  

Follow-up 

Treatment: Surgery and adjuvant ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan.  
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 CASE NO. MISC NET 2 19.2.

Study type: Oncology Clinical indication: NET 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: NET 
DOTA-TATE 

PET/CT system: GE Discovery 690 TOF Tracer: 68Ga DOTA-TATE 

Uptake: 67 min Dose: 105 MBq 

Range: WB Blood glucose: 4.2 mmol/L 

No. beds: 7 Min/bed: 2 

Tube loading: 120 mAs Tube voltage: 80 kVp 

Short clinical history 

A 73 year old female patient underwent endoscopic evaluation due to some abdominal discomfort. A small
tumour at the caecum/distal ileum was incidentally detected. The biopsy confirmed an NET.  

PET/CT findings  

DOTA-TATE–PET/CT with arterial and portal venous contrast media phase shows the primary NET of the
caecum detected incidentally during endoscopy. No specific neuroendocrine symptoms. DOTA-TATE–
PET/CT shows an arterial enhanced small lesions of the terminal ileum/caecum with SSTR-2 positivity. No
other lesions or metastases detected.  

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan.  
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20. MISCELLANEOUS: IODINE-124 
 

 CASE NO. MISC I-124 1 20.1.

Study type: Oncology Clinical indication: Thyroid cancer 

Clinical indication 
for PET/CT: 

Dosimetry, staging 

Keywords: DTC 
Dosimetry 
Iodine avidity 

PET/CT system: Siemens Biograph Duo Tracer: 124I 

Uptake: 240 min Dose: 21 MBq 

Range: WB Blood glucose: 4.3 mmol/L 

No. beds: 8 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 77 year old male patient with advanced DTC (pT4 pN1 M1) s/p thyroidectomy.  

PET/CT findings  

124I–PET/CT for staging and dosimetry prior to first 131I treatment showed advanced DTC with multiple
iodine avid metastases. Those metastases were initially planned to be treated with 15 GBq of 131I. The
iodine negative vertebral metastasis needed external RTx. 

Follow-up 

Treatment: 131I treatment and RTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan.  
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 CASE NO. MISC I-124 2 20.2.

Study type: Oncology Clinical indication: Thyroid cancer 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Thyroid cancer 
Iodine avidity 

PET/CT system: Siemens Biograph Duo Tracer: 124I 

Uptake: 240 min Dose: 22 MBq 

Range: WB Blood glucose: 7.1 mmol/L 

No. beds: 8 Min/bed: 2 

Tube loading: 140 mAs Tube voltage: 80 kVp 

Short clinical history 

A 67 year old male patient with advanced DTC (pT3 pN1 M0) s/p thyreoidectomy and three 131I treatments
with a cumulative dose of 20 GBq 131I.  

PET/CT findings  

124I-PET/CT after 1 year for restaging in high risk patient showing three mediastinal iodine avid metastases
at the aortic arch. Dosimetry failed to prove that an adequate radiation dose could be delivered to the lesion
with 131I. Therefore, surgical management was chosen. Histology showed two DTC metastases. Tumour
markers decreased significantly post-therapy. 

Follow-up 

Treatment: Surgery with curative intent. 

Consequences of the current PET/CT examination reported here 

Change in treatment plan.  
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21. PAEDIATRICS 
 

 CASE NO. PAED 1 21.1.

Study type: Oncology Clinical indication: Sarcoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Sarcoma 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 71 min Dose: 325 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 6 Min/bed: 1 

Tube loading: 70 mAs Tube voltage: 100 kVp 

Short clinical history 

A 14 year old male patient with newly diagnosed Ewing’s sarcoma of the sacrum. Pulmonary metastasis
known. FDG–PET/CT was requested for initial staging. 

PET/CT findings  

FDG–PET/CT shows heterogeneous uptake in a partially destructive sacral mass and soft tissue avidity
anterior to this mass. In addition, diffuse metastatic disease in the chest with anterior mediastinal mass.
Moderate right-sided pleural effusion with low grade FDG avidity. 

Impression: Sacral mass and soft tissue FDG avid lesion. FDG avid mediastinal, pulmonary and pleural
metastatic disease.  

Follow-up 

Tissue biopsy and subsequent treatment. ChTx with palliative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. PAED 2 21.2.

Study type: Oncology Clinical indication: Neuroblastoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Neuroblastoma 
Multiple metastases 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 71 min Dose: 311 MBq 

Range: WB Blood glucose: 5.3 mmol/L 

No. beds: 6 Min/bed: 1 

Tube loading: 80 mAs Tube voltage: 120 kVp 

Short clinical history 

A 14 year old female patient with a biopsy proven SBRCT with osseous and soft tissue abnormalities.
FDG–PET/CT scan was requested for initial staging. 

PET/CT findings  

FDG–PET/CT shows multiple sites of abnormal activity. Focal abnormality in the right forearm, known
osseous abnormality around the olecranon and proximal ulna. LN involvement in medial right arm towards
axilla. Large soft tissue mass arising from the lateral aspect of the right kidney. Additional FDG avid
masses in the left kidney and next to the right kidney. Small right normal size iliac LN with low grade
FDG avidity. 

Impression: Multiple sites of disease involving right kidney, osseous lesions and the right forearm and
LN involvement. 

Follow-up 

Tissue biopsy and subsequent treatment. ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 
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 CASE NO. PAED 3 21.3.

Study type: Oncology Clinical indication: Hepatoblastoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Hepatoblastoma 
Multiple metastases 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 76 min Dose: 418 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 7 Min/bed: 1 

Tube loading: 60 mAs Tube voltage: 80 kVp 

Short clinical history 

A 14 year old female patient with hepatoblastoma. An FDG–PET/CT scan was requested for initial staging.

PET/CT findings  

FDG–PET/CT shows diffuse widespread abnormal FDG avidity involving multiple liver segments. Some
photopenia in the central part of the right lobe of the liver corresponding to tumour necrosis. Most
hypermetabolic regions correspond to morphologically detectable lesions on the CT image. 

Diffuse abnormal osseous involvement in the mid/lower thoracic and lower lumbosacral spine with altered
bone density on the CT image. Hypermetabolic abnormal FDG positive lesions seen also diffusely in the
lung corresponding to pulmonary nodules. Several soft tissue FDG avid lesions. Few areas in the brain
show mild prominent FDG activity (right parietal and left frontal). 

Impression: Diffusely metastazised hepatoblastoma. 

Follow-up 

Tissue biopsy and subsequent treatment. ChTx with curative intent. 

Consequences of the current PET/CT examination reported here 

No change in treatment plan. 

  



181

H
ep
at
ob
la
st
om

a
14

y/
o
F
pa
tie
nt
w
ith

he
pa
to
bl
as
to
m
a.
FD

G
–P
ET

/C
T
re
qu
es
te
d
fo
ri
ni
tia
ls
ta
gi
ng
.

Ex
te
ns
iv
e
hy
pe
rm
et
ab
ol
ic
fo
ci
of

di
se
as
e
in

th
e
liv
er
,t
ho
ra
ci
c
an
d
lu
m
ba
r
sp
in
e,
su
bc
un
ta
ne
ou
s
rig
ht
oc
ci
pi
ta
la
re
a

an
d
in
th
e
pa
nc
re
as
(a
rr
ow

).



182

 

 

 

 

 CASE NO. PAED 4 21.4.

Study type: Oncology Clinical indication: Neuroblastoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Neuroblastoma 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 60 min Dose: 119 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 6 Min/bed: 1 

Tube loading: 60 mAs Tube voltage: 80 kVp 

Short clinical history 

A 6 year old male patient with neuroblastoma stage IV. MIBG-SPECT requested 1 month earlier, shows
focal uptake in the right ileum.   

PET/CT findings  

FDG–PET/CT for confirmation assessment shows focal abnormal FDG avidity in the right iliac bone with a
size larger than that on MIBG. One prominent LN with FDG accumulation in the right posterior jugular
area of the upper neck. No abnormal FDG activity within the adrenal or lungs.  

Impression: Evidence of disease progression. 

Follow-up 

Surgery and ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PAED 5 21.5.

Study type: Oncology Clinical indication: Lymphoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Lymphoma 
Brain manifestation 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 60 min Dose: 119 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 4 Min/bed: 1 

Tube loading: 100 mAs Tube voltage: 100 kVp 

Short clinical history 

A 30 month old female patient with suspected lymphoma. An FDG–PET/CT scan was requested for
staging purposes. 

PET/CT findings  

FDG–PET/CT shows large FDG avid soft tissue mass originating from and focally infiltrating the right
calvarial frontal bone associated with a large soft tissue mass. Additional sites of abnormal FDG
accumulation associated with bone destruction of the skull base and numerous small foci of permeative
bone destruction. Elsewhere, additional abnormal FDG accumulation involving multiple other osseous
sites. Slightly inhomogeneous FDG accumulation in the spleen. 

Impression: Multiple osseous, hepatic and splenic lymphoma manifestations as well as frontal brain
manifestation. 

Follow-up 

ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PAED 6 21.6.

Study type: Oncology Clinical indication: LCH 

Clinical indication 
for PET/CT: 

Suspected recurrence 

Keywords: Paediatric oncology 
LCH 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 58 min Dose: 56 MBq 

Range: WB Blood glucose: 4.8 mmol/L 

No. beds: 4 Min/bed: 1 

Tube loading: 60 mAs Tube voltage: 80 kVp 

Short clinical history 

A 2 year old female patient with relapse/refractory LCH. An FDG–PET/CT scan was requested for
restaging purposes.   

PET/CT findings  

Intense FDG accumulation with osseous destruction centred at base of left pterygoid plates with associated
soft tissue mass with elevated FDG accumulation. Milder degree of FDG accumulation in known left
frontal and high right parietal skull vault lesions. Mild FDG uptake in the left neck LNs. Slightly increased
activity in L1, Th10 and Th8 vertebrae. 

Impression: Multiple metabolically active destructive skull lesions. Numerous lytic lesions throughout the
skeleton. Bilateral mildly hypermetabolic lymphadenopathy. 

Follow-up 

ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Unknown. 
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 CASE NO. PAED 7 21.7.

Study type: Oncology Clinical indication: Adrenocortical cancer 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Multiple metastases 
Adrenocortical cancer 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 60 min Dose: 292 MBq 

Range: WB Blood glucose: 5.3 mmol/L 

No. beds: 6 Min/bed: 1 

Tube loading: 60 mAs Tube voltage: 80 kVp 

Short clinical history 

A 10 year old female patient with newly diagnosed adrenocortical cancer with liver and pulmonary
metastases. An FDG–PET/CT scan was requested for staging purposes. 

PET/CT findings  

Extensive FDG avidity seen in the left side of the abdomen correlating with a left adrenal mass (irregular
FDG uptake with a central absence of uptake), extending from the left upper quadrant to the level of the left
pelvis, 20 cm in length. In addition, multiple FDG avid lesions seen within the liver (mainly right lobe) and
lungs. 

Impression: Extensive lobulated mixed FDG avid mass corresponding to left adrenal mass displacing most
of the abdominal viscera and multiple distant metastases. 

Follow-up 

ChTxRT with curative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PAED 8 21.8.

Study type: Oncology Clinical indication: Sarcoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Sarcoma 
Staging 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 60 min Dose: 354 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 40 mAs Tube voltage: 80 kVp 

Short clinical history 

A 16 year old female patient with sarcoma at the distal right femur. An FDG–PET/CT scan was requested
for staging purposes.  

PET/CT findings  

Multiple abdormal FDG avid distal right femoral tumour with avid metastatic disease involving numerous
osseous sites, LNs and pulmonary lesions. Probably Ewing’s Sarcoma. 

Follow-up 

Surgery and ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PAED 9 21.9.

Study type: Oncology Clinical indication: PTLD 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Sarcoma 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 60 min Dose: 354 MBq 

Range: WB Blood glucose: 5.0 mmol/L 

No. beds: 10 Min/bed: 1 

Tube loading: 40 mAs Tube voltage: 80 kVp 

Short clinical history 

A 16 year old male patient with sarcoma at the distal right femur. An FDG–PET/CT scan was requested for
staging. 

PET/CT findings  

Multiple abnormal FDG avid metastases. Most FDG avid region of radiotracer uptake is within the distal
right femur (distal femur and surrounding soft tissue). Numerous additional osseous sites of radiotracer
uptake identified: tibial and pelvic. Three FDG avid LNs and numerous pulmonary nodules.  

Impression: FDG avid distal right femoral tumour with avid metastatic disease involving numerous osseous
sites, LNs and pulmonary lesions. Probably Ewing’s sarcoma. 

Follow-up 

Surgery and ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PAED 10 21.10.

Study type: Oncology Clinical indication: Sarcoma 

Clinical indication 
for PET/CT: 

Initial staging 

Keywords: Paediatric oncology 
Multiple metastases 
Sarcoma 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 69 min Dose: 298 MBq 

Range: WB Blood glucose: 5.6 mmol/L 

No. beds: 12 Min/bed: 1 

Tube loading: 80 mAs Tube voltage: 120 kVp 

Short clinical history 

A 16 year old female patient with newly diagnosed rhabdomyosarcoma and cord compression. An FDG–
PET/CT scan was requested for staging. 

PET/CT findings  

Multiple foci of FDG avidity can be seen associated with LNs (neck, chest, abdomen and pelvis).
Abnormal soft tissue mass with increased FDG avidity in paravertebral location at multiple levels in the
thoracic region. Heterogeneous FDG avidity in the majority of osseous structures, including the proximal
humeri, scapulae, majority of the spine, pelvis, femora and proximal tibia. 

Impression: Multiple LNs within neck, chest and abdomen with increased FDG avidity. Bone marrow
appears diffusely involved. No primary lesion is noted. Large bilateral pleural effusion. 

Follow-up 

ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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 CASE NO. PAED 11 21.11.

Study type: Oncology Clinical indication: Sarcoma 

Clinical indication 
for PET/CT: 

Restaging 

Keywords: Paediatric oncology 
Osseous metastases 
LN metastases 
Sarcoma 
Treatment response 

PET/CT system: GE Discovery Tracer: FDG 

Uptake: 64 min Dose: 298 MBq 

Range: WB Blood glucose: 5.6 mmol/L 

No. beds: 12 Min/bed: 1 

Tube loading: 80 mAs Tube voltage: 100 kVp 

Short clinical history 

A 12 year old female patient with liposarcoma of the left chest s/p 7 cycles ChTx and resection. CT shows
residual mass. FDG–PET/CT scan requested for restaging. 

PET/CT findings  

Soft tissue mass extending from left hilum to left main pulmonary artery into the lower chest with increased
FDG avidity. In addition, two adjacent areas show increased FDG uptake, corresponding to soft tissue
masses. 

Impression: Disease progression in residual masses and new metastases in retrocrural location and lower
thorax.  

Follow-up 

ChTxRT with palliative intent. 

Consequences of the current PET/CT examination reported here 

Upstage of disease and change in treatment plan. 
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ABBREVIATIONS

ACC adenoid cystic carcinoma
AJCC American Joint Committee on Cancer
ALND axillary lymph node dissection
ASCT autologous stem cell transplant
11C-MET 11C-methionine
CA cancer
CCC cholangiocellular carcinoma
CEA carcinoembryonic antigen
CECT contrast enhanced computed tomography
ChTx chemotherapy treatment
CMR complete metabolic response
COPD chronic obstructive pulmonary disease
CT computed tomography 
CUP cancer of unknown primary
DCIS ductal carcinoma in situ
DLBCL diffuse large B cell lymphoma
DSA digital subtraction angiography
DTC differentiated thyroid cancer
ELF ChTx etoposide, leucovorin and fluorouracil chemotherapy treatment
ENT ear, nose and throat
F female
FDG 18F-fluorodeoxyglucose
FNAC fine needle aspiration cytology
GIST gastrointestinal stromal tumour
HCC hepatocellular carcinoma
HD Hodgkin’s disease
HER2 human epidermal growth factor receptor type 2
IDC invasive ductal carcinoma
IV intraveneous 
LAD lymphadenectomy
LCH Langerhans cell histiocytosis
LHRH luteinizing hormone-releasing hormone
LN lymph node
M male
MCL mantle cell lymphoma
MIBG metaiodobenzylguanidine
mo month
MRI magnetic resonance imaging
NET neuroendocrine tumour
NHL non-Hodgkin’s lymphoma
NSCLC non-small cell lung cancer
PET positron emission tomography 
pi post-injection
PMR partial metabolic response
PR partial response
PSA prostate-specific antigen
PTLD post-transplant lymphoproliferative disease
PTX pneumothorax
R-CHOP rituximab, cyclophosphamide, doxorubicin (hydroxydaunorubicin), vincristine (Oncovin) and 

prednisone (chemotherapy regimen)
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R-Hyper-CVAD rituximab hyper central venous access devices
R-IGEV rituximab, ifosfamide, gemcitabine and vinorelbine (chemotherapy regimen)
RTx radiation therapy treatment
SBRCT small, blue, round cell tumour
SCC squamous cell carcinoma
s/p status post
SPN solitary pulmonary nodule
SSTR somatostatin receptor
TBB transbronchial biopsy
TBLB transbronchial lung biopsy
Tg thyroglobulin
TLB thoracoscopic lung biopsy
TOF time of flight 
Tx treatment
WB whole body
WHO II World Health Organization grade 2
w/o without
y year
y/o year old
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IAEA HUMAN HEALTH SERIES PUBLICATIONS

The mandate of the IAEA human health programme originates from Article II of  
its Statute, which states that the “Agency shall seek to accelerate and enlarge the 
contribution of atomic energy to peace, health and prosperity throughout the world”. 
The main objective of the human health programme is to enhance the capabilities of 
IAEA Member States in addressing issues related to the prevention, diagnosis and 
treatment of health problems through the development and application of nuclear 
techniques, within a framework of quality assurance. 

Publications in the IAEA Human Health Series provide information in the areas 
of: radiation medicine, including diagnostic radiology, diagnostic and therapeutic 
nuclear medicine, and radiation therapy; dosimetry and medical radiation physics; and 
stable isotope techniques and other nuclear applications in nutrition. The publications 
have a broad readership and are aimed at medical practitioners, researchers and other 
professionals. International experts assist the IAEA Secretariat in drafting and reviewing 
these publications. Some of the publications in this series may also be endorsed or  
co-sponsored by international organizations and professional societies active in the 
relevant fields. 
There are two categories of publications in this series: 

IAEA HUMAN HEALTH SERIES
Publications in this category present analyses or provide information of an 

advisory nature, for example guidelines, codes and standards of practice, and quality 
assurance manuals. Monographs and high level educational material, such as graduate 
texts, are also published in this series. 

IAEA HUMAN HEALTH REPORTS
Human Health Reports complement information published in the IAEA Human 

Health Series in areas of radiation medicine, dosimetry and medical radiation physics, 
and nutrition. These publications include reports of technical meetings, the results of 
IAEA coordinated research projects, interim reports on IAEA projects, and educational 
material compiled for IAEA training courses dealing with human health related subjects. 
In some cases, these reports may provide supporting material relating to publications 
issued in the IAEA Human Health Series.

All of these publications can be downloaded cost free from the IAEA web site:
http://www.iaea.org/Publications/index.html

Further information is available from:
Marketing and Sales Unit
International Atomic Energy Agency
Vienna International Centre
PO Box 100
1400 Vienna, Austria

Readers are invited to provide their impressions on these publications. 
Information may be provided via the IAEA web site, by mail at the address given above, 
or by email to:

Official.Mail@iaea.org.
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VIENNA

ISBN 978–92–0–101115–2
ISSN 2075–3772

Integrated positron emission tomography and computed tomography 
(PET/CT) has evolved since its introduction into the commercial market in 
2001 into a major imaging procedure, particularly in oncological imaging. 
In clinical routine service, PET/CT has shown a signifi cant impact on 
diagnosis, treatment planning, staging, therapy and the monitoring of 
treatment response, and has played an important role in the care of cancer 
patients. The high sensitivity from the PET component and the specifi city 
of the CT component give this hybrid imaging modality the unique 
characteristics that make PET/CT one of the fastest growing imaging 
modalities, even 14 years after its clinical introduction. 
This PET/CT atlas combines nearly one hundred comprehensive cases 
covering all major indications of FDG–PET/CT as well as some cases 
of clinically relevant special tracers. The cases provide an overview of 
what the specifi c disease can look like in PET/CT, the typical pattern of 
the disease’s spread, as well as common pitfalls and teaching points. 
This PET/CT atlas will be of help to all professionals working with and 
interested in PET/CT imaging. It contains a variety of oncological imaging 
and provides clinically relevant teaching fi les on the effectiveness and 
diagnostic quality of FDG–PET/CT imaging in routine applications.
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