
PET/CT features of lung SABR chest wall toxicity

Singh, U., Walls, G. M., Hanna, G. G., Lynch, T. B., & McAleese, J. (2020). PET/CT features of lung SABR chest
wall toxicity. Journal of Medical Imaging and Radiation Oncology. https://doi.org/10.1111/1754-9485.13115

Published in:
Journal of Medical Imaging and Radiation Oncology

Document Version:
Publisher's PDF, also known as Version of record

Queen's University Belfast - Research Portal:
Link to publication record in Queen's University Belfast Research Portal

Publisher rights
Copyright 2020 the authors.
This is an open access article published under a Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution and reproduction in any medium, provided the author and source are cited.

General rights
Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other
copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated
with these rights.

Take down policy
The Research Portal is Queen's institutional repository that provides access to Queen's research output. Every effort has been made to
ensure that content in the Research Portal does not infringe any person's rights, or applicable UK laws. If you discover content in the
Research Portal that you believe breaches copyright or violates any law, please contact openaccess@qub.ac.uk.

Download date:23. May. 2023

https://doi.org/10.1111/1754-9485.13115
https://pure.qub.ac.uk/en/publications/07fcff80-6021-4111-bf44-6a73ca012a0d


MEDICAL IMAGING—RADIATION ONCOLOGY—CASE OF THE MONTH

PET/CT features of lung SABR chest wall toxicity
Urvashi Singh,1 Gerard M Walls,1,2 Gerard G Hanna,2,3 Tom B Lynch1 and Jonathan McAleese1,2

1 Cancer Centre Belfast City Hospital, Belfast, Northern Ireland

2 Patrick G Johnston Centre for Cancer Research, Queen’s University Belfast, Belfast, Northern Ireland

3 Peter MacCallum Cancer Centre, Melbourne, Australia

U Singh MSc; GM Walls MB, MRCP, MSc,

FRCR; GG Hanna MB, MRCP, FRCR, PhD,

FRANZCR; TB Lynch MB, FRCR; J McAleese,

MA, MRCP, FRCR.

Correspondence

Miss Urvashi Singh, Patrick G Johnston Centre

for Cancer Research, Queen’s University

Belfast, Lisburn Road, Belfast BT97AB,

Northern Ireland.

Email: usingh01@qub.ac.uk

Conflict of interest: None of the authors have

a conflict of interest to declare.

Submitted 15 July 2020; accepted 20

September 2020.

doi:10.1111/1754-9485.13115

Summary

Stereotactic ablative radiotherapy offers a radical treatment approach for early
stage lung cancers and an aggressive local therapy for pulmonary oligometas-
tases from other tumour sites. Chest wall toxicity is one of the key dose-limiting
toxicities for intrathoracic stereotactic treatments. The description of stereotac-
tic radiotherapy chest wall toxicity using functional imaging has not been
reported previously. A 56-year-old male received 60 Gy in 8 fractions delivered
by volumetric modulated arc therapy for a T1bN0M0 clinical left upper lobe lung
cancer. The past medical history included poorly controlled type 1 diabetesmelli-
tus, severe peripheral vascular disease and obesity. The patient attended 9
months later with left-sided, slowly progressive chest pain. An 18FDG PET/CT
performed in order to investigate contralateral pulmonary lesions revealed FDG-
avid focal thickening at the left superio-lateral thoracic wall with overlying inflam-
matory stranding in keeping with an indolent inflammatory process. Chest wall
toxicity may present as pain, swelling, fracture and skin changes, and has the
18FDG PET/CTcharacteristics of an inflammatory process. Patients with risk fac-
tors for chest wall toxicity, such as obesity, diabetes and smoking should be
informed of their higher propensity for this clinically significant treatment side
effect. For patients developing chest wall toxicity as demonstrated in this case
with associated functional imaging findings, anti-inflammatory treatment should
be promptly commenced.

Key words: computed tomography; lung cancer; positron emission tomogra-
phy; radiation oncology; stereotactic ablative radiotherapy.

Introduction

A 56-year-old man received stereotactic ablative radio-
therapy (SABR) for a T1bN0M0 peripheral clinical left
upper lobe lung cancer staged by 18FDG PET/CT (Fig. 1).
Volumetric arc modulated therapy was used to deliver
60 Gy in 8 fractions, and a sizeable volume of chest wall
was noted to receive ≥ 30Gy (Fig. 2).

The patient attended a District General Hospital Emer-
gency Department 9 months later with left-sided chest
pain. The history was that of a slowly increasing pain
severity over days, causing sleep disturbance when posi-
tioned on his left side. Associated symptoms such as
dyspnoea, palpitation, nausea and sweating were absent.
The past medical history included atrial fibrillation,
myocardial infarction, peripheral vascular disease (PVD),
poorly controlled type 2 diabetes mellitus, chronic kidney Fig. 1. Staging 18FDG PET/CT confirming T1bN0M0.
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disease and a previous cigarette smoking history. As
multiple electrocardiograms, serial highly sensitive
serum troponin T assays and the chest radiograph were
unremarkable, a diagnosis of non-cardiac chest pain was
reached. The patient was discharged with mild opiates.

Fig. 3. Axial appearance of SABR CW injury on 18F-FDG PET/CT.

Fig. 2. Planning CT with overlying dose-wash showing the region receiving

30Gy in coronal (top) and axial (bottom) planes.

Fig. 4. Coronal appearance of SABR CW injury on 18F-FDG PET/CT.
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At a planned Oncology appointment as part of routine
SABR follow-up 10 days later, the pain severity was per-
sistent despite good adherence to maximal dosage of
mild opiates. On examination, there was a 6 9 6 cm firm
and tender swelling of the left-sided axillary chest wall
(CW) without erythema. The examination findings corre-
lated with the level of the tumour on the original diag-
nostic cross-sectional imaging, and thus a clinical
diagnosis of grade 3 CW radiation toxicity was reached.
Topical opiates were added to his medicines with a mod-
est symptomatic benefit derived. Although anti-inflam-
matories were contraindicated, the symptoms resolved
completely over two months. The patient expired
3 months later due to complications of PVD.

Immediately prior to Oncology review, a planned
18FDG PET/CT investigating contralateral pulmonary
lesions was performed. Retrospective review of the left
CW appearances on CT revealed focal thickening with
overlying inflammatory stranding at the left superio-lat-
eral thoracic wall (Figs 3,4). The SUV was estimated at
3.7, which was mildly above the background blood pool.
These features were felt to be in keeping with an indo-
lent inflammatory process. To the authors’ knowledge,
the PET/CT appearances of SABR CW toxicity have not
been published previously.

Radiation Oncologists using SABR to treat early lung
cancers and thoracic oligometastatic cancer routinely
prospectively consent patients regarding the possibility
of CW toxicity. All-grade CW toxicity is reported in 10%
cases, with 2% having grade 3 events, despite increas-
ingly complex radiotherapy planning and delivery.1 Multi-
ple studies have demonstrated a correlation between
treatment factors, such as dose received and volume of
tissue irradiated, but there is a lack of consensus on dose
constraints.2

CW toxicity symptoms such as radiation dermatitis, pain
and rib fracture typically occur in the months to years after
SABR treatment.3,4 Clinical factors such as diabetes melli-
tus, obesity, smoking and younger age are also relevant
risk factors in this case.5 Consideration should be given to
more specific anti-inflammatory therapy such as corticos-
teroids for CW toxicity, given the under lying inflammation
observed in this case on PET/CT imaging.
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