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1. Introduction

Gama Câmara SPECT PET

Simple Photon
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Eletronic
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Source: Nuno Chichorro, 2018
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1.1. Physical principle to obtain the PET 
Image

In order to get a PET image, a 
radiopharmaceutical is administered to the 
patient. The administration of this radioactive 
compound will cause instability in the nucleus 
of the patient’s cells.

1. PET/CT
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1. Introduction



1.2. Clinical applications

Despite being very useful in 
many clinical areas, PET 
imaging mostly contributes 
to the following areas:

ONCOLOGYNEUROLOGY CARDIOLOGY
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1. Introduction

ONCOLOGY

1. PET/CT



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

6

1.3. Radiopharmaceuticals used in PET in oncological situations

Source:
Sofia C Vaz , Francisco 

Oliveira et al. 2020
DOI: 10.1259/bjr.202000
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1. Introduction

1. PET/CT

https://doi.org/10.1259/bjr.20200095


1.4. 18F-FDG

The FDG molecule is characterized by being a glucose analogue, coupled

with radioisotope.

As most cancer cells have a higher glycolytic activity, it can easily be

inferred that the uptake of 18F-FDG will be higher in these cells;

The image appears with higher uptake of the radiopharmaceutical in

the tumor cells when compared to normal cells.
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1. PET/CT
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1. Introduction

Complex emotion, felt in a potentially

dangerous or unknown situation for the

individual.
(Pifarré et al 2011)

2. Anxiety



Psychological

Physiological

• Muscle tension;
• Fatigue
• Tremors
• Frequent urination
• Variation in blood

glucose levels

Behavioural

It can take many forms, as:

• Decrease
perception of
self-eficency;

• Disconfort;
• Irritability

Abreu C, Grilo A, Lucena F, Carolino E. Oncological Patient Anxiety in Imaging Studies: the PET/CT Example. J Cancer Educ. 2017 Dec 1;32(4):820–6.

Santos A, Martins A, Sousa C, Vieira L, Grilo A, Carolino E, et al. Eficácia da música no controlo da ansiedade durante o exame de PET/TC

• Movement of
patient
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1. Introduction

2. Anxiety



2. Research questions

DOENÇA 

ONCOLÓGICA

TRATAMENTO DE 

RADIOTERAPIA

EDUCAÇÃO DOS 

DOENTES

NECESSIDADES DE 

INFORMAÇÃO

DIFERENÇAS NO PROCESSO DE 

INFORMAÇÃO

1

2

3 4,5
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(a) How can anxiety be levels and measured in cancer patients

undergoing PET, and which factors cause anxiety?

(b) Which non-pharmacological strategies can be used in

reducing anxiety in patients undergoing PET?



3. Aims
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1) to describe the cancer patients undergoing PET/CT scans with 18F-

FDG anxiety levels and the measures that are used to assess these

levels;

2) to identify the main factors contributing to anxiety;

3) to present non-pharmacological strategies to reduce patients

anxiety.



4.Methodology

DOENÇA 

ONCOLÓGICA

Matthew et al. The PRISMA 2020 statement: an updated guideline for reporting systematic review s. BMJ 2021;372, 71
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• CINAHL, PsycINFO, PubMed, Scopus, Web of Science, and 
other manual search sources;

• Articles published from January 2000 to December 2020;

• “Patient anxiety"; AND "PET CT" AND "Oncology" 

Aims: 1 and 2

Systematic Review
(a)

•PubMed; Science Direct

•Articles published from January 2000 to June 2020

•“PET/CT” AND “anxiety” AND “patient satisfaction” AND 
“relaxation techniques”

Aim 3

Systematic Review
(b)

Aim 3

Systematic Review
(b)



4.Methodology

DOENÇA 

ONCOLÓGICA

Matthew et al. The PRISMA 2020 statement: an updated guideline for reporting systematic review s. BMJ 2021;372, 71

1

2

3

4,5

6

13

Inclusion criteria

Aim 1 and 2
Systematic
Review (a)

• Adult oncological patients 
• PET/CT with 18F-FDG
• Anxiety measures
• Factors contributing to anxiety 

Aim 3
Systematic
Review (b)

• Adult patients 
• PET/CT
• Non-pharmacological strategies 

to reduce Anxiety

Paediatric patients ;
PET/CT with other RF
Articles exclude anxiety assessment
Systematic reviews

Pediatric patients;
Psychiatric Patients
Other medical images exams
Systematic reviews

Exclusion criteria



5. Results
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Source: Pedro et al (2020)

Aim 1 and 2

Source: Vieira et al (2021)

Aim 3



Source: Vieira, et al. (2021). Anxiety experienced by
oncological patients who undergo 18F-FDG PET CT: A
systematic review.
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5.Results
Aim 1 - Measures

Pifarré et al., (2011), Spain;
Vogel et al., (2012), Netherlands
Elboga et al., (2015), Turkey;
Abreu et al., (2016), Portugal
Grilo et al., (2017), Portugal 
Santos et al., (2018), Portugal and Spain
Goense et al., (2018), Netherlands
Lorca et al., (2019), Spain
Grilo at al., (2020), Portugal 
Sun et al., (2020), China

Psychological parameters

(adHQ) 

HADS

SEQ

SRQ

STAISubjective
measurements

SEQ – Scan Experience Questionnaire;

HADS - Hospital Anxiety DepressionScale

SRQ - Self-Report Questionnaire
STAI - Spielberger State-Trait Anxiety

Inventory



Source: Vieira, et al. (2021). Anxiety experienced by
oncological patients who undergo 18F-FDG PET CT: A
systematic review.
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5.Results

Physiological parameters

Objective
measurements

Vogel et al., (2012), Netherlands; 
Santos et al. (2018), Portugal.

Electrodermal activity

Blood pressure
/Heart Rate

Electromyography

Aim 1 - Measures



Fonte: Vieira, et al. (2021). Anxiety experienced by
oncological patients who undergo 18F-FDG PET CT: A
systematic review.
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5.Results

Biochemical parameters 

Saliva cortisol

Vogel et al., (2012), Netherlands; 

Aim 1 - Measures
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5.Results

Pifarré et al., (2011), 67.5%
Vogel et al., (2012), 59.0%

Grilo et al., (2017), 82.7%

Pre-scan Anxiety levels Most patients felt anxiety

Aim 1 - Levels

Percentage (%)
Grilo at al., (2020), 44.7 ± 10,         total of 80 points (STAI-S)

Elboga etal., (2015) 40.4 ± 8.5 

Abreu et al., (2016), 6.4 ± 2.7 on a 10-point

Santos et al., (2018), 6.5 ± 4.0, total of 24 points (STAI-S brief 
version)

Lorca et al., (2019), 28.28 ± 8.08, total of 60 points (STAI-S)

STAI average



D

R

E

P
anxiety
factors

Preparation and
procedure

- Outcomes and consequent 
clinical decisions

Diagnostics

- Fear of pain or 
discomfort

Radiation

Equipment

1. Elboga U, Elboga G, Can C, Sahin E, Karaoglan H, Kalender E, et al. Assessment of Procedure Related Anxiety and Depression in Oncologic Patients before F-18 FDG PET-CT Imaging. 2014; 17
2. Pedersen GA, Stenstad LI, Landmark AD, Brattheim B. Information Given to Patients Undergoing Nuclear Medicine Procedures [Internet]. 2015 [cited 2020 Jan 12]. Available from: http://ceur-ws.org
3. Grilo A, Vieira L, Carolino E, Oliveira C, Pacheco C, Castro M, et al. Anxiety in Cancer Patients during 18 F-FDG PET/CT Low Dose: A Comparison of Anxiety Levels before and after Imaging Studies . Nurs Res Pract. 
2017;2017:1–9

19

5. Results
Aim 2 - Factors

http://ceur-ws.org/
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A
Strategies 
to reduce 

anxiety

Audiovisual             
(Yuyung et al., 2019; 
Vogel et al., 2012)

Listening to music
(Lee at al., 2016; Santos et 

al., 2018, Ponard, 2020)

Communication
(Acuff et al., 2014; 

Ponard, 2020; 
Westerman et al., 

2004)

Mindfulness
(Lorca et al., 2019)
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5.Results  
Aim 3 – Non-pharmacological

Strategies



21Source: de Witte M,  et al.  Health Psychol Rev. 2020;14(2):294–324. 

5.Results
Aim 3 Non-pharmacological strategies to reduce anxiety

Listening to music applied at different 
examination times

slow music with 60 to 80 
beats per minute

songs without lyrics

https://www.youtube.com/watch?v=bPCds

a7hS7M
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https://www.youtube.com/watch?v=jv2WJMVP
Qi8Sy
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• Examples of videos from:

• Nature

• Sea

behaviour 
strategies 

• What is it Like to Have a 
PET Scan? | Cancer 
Research UK 

educational 
strategies 

www.youtube.com/watch?v=_2c

8YZwzaMk

5.Results
Aim 3 Non-pharmacological strategies to reduce anxiety

https://www.youtube.com/watc
h?v=Te923WMki_k



23

Mindfulness

.

It promotes self-
awareness, total 
attention, breath 

contact and 
acceptance of positive 
or negative thoughts 

and reflections

Lorca et al (2019)

5.Results
Aim 3 Non-pharmacological strategies to reduce anxiety
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5.Results
Aim 3 Non-pharmacological strategies to reduce anxiety

Face-to-face communication Health 
professional-patient

Invest in the beginning: 
• Create rapport quickly; 
• Raise the patient's concerns

Providing information:
• Procedure
• Sensory
• Radiation Risk
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Knowing 
the factors 
that cause 

anxiety

Non-
pharmacolog

ical
strategies

Health 
professionals

can reduce 
anxiety

Increase
patient

satisfaction

Improve de 
quality of

Image

6. Conclusion
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