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Breast cancer (BC) is the most commonly diagnosed can-
cer worldwide. Recently, 2-['®FIFDG PET/CT has become
indispensable in the care of patients with BC. In this issue of
the European Journal of Nuclear Medicine and Molecular
Imaging, the Joint EANM-SNMMI guideline on the role
of 2-['8F]FDG PET/CT in no special type breast cancer
[1] is published. This is the first guideline with the nuclear
medicine societies’ participation in this topic endorsed by
the following relevant societies in this field: the American
College of Radiology (ACR), the European Society of Sur-
gical Oncology (ESSO), the European Society for Radio-
therapy and Oncology (ESTRO), the European Society of
Breast Imaging/European Society of Radiology (EUSOBI/
ESR), and the European Society of Breast Cancer Specialists
(EUSOMA). In these guidelines, updated information about
2-['8FIFDG PET/CT procedures is summarized, and the cur-
rent evidence of the role of 2-['F]JFDG PET/CT in the initial
staging, assessment of treatment response, and assessment
of recurrence in patients with BC is presented and organized
into recommendation boxes (and summarized in Table 5 of
the EANM/SNMMI guidelines). All recommendations were
scored in terms of level of evidence and grade of recom-
mendation, with a percentage of agreement of at least 85%
by a group multidisciplinary team of experts. Finally, other
developments and future applications are discussed [1].
We, hereafter, discuss the difference and agreement
of these guidelines in comparison to the guidelines from
the European Society for Medical Oncology (ESMO)
and from the American National Comprehensive Cancer

This editorial commentary refers to the article “Joint EANM-
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Network (NCCN) (Table 1). The ESMO guidelines for early
breast cancer were first published in 2019 [2] and updated in
2024 [3], and the ESMO clinical practice guideline for meta-
static breast cancer was published in 2021 [4] and is regu-
larly updated on the ESMO website [5]. NCCN guidelines for
breast cancer are updated topic-wise several times each year,
and we refer to the version “Clinical Practice Guidelines in
Oncology—Breast Cancer—Version 2.2024” [6].

Baseline staging

2-['8F]FDG PET/CT is highly accurate in detecting extra-
axillary lymph nodes and distant metastases, particularly
in locally advanced breast cancer (LABC) or inflammatory
BC (T4d) (for stage and TNM classification, see Table 4
of the EANM/SNMMI guidelines). More recently, several
studies have shown that 2-['"*F][FDG PET/CT may also be
useful in “intermediate-risk™ patients. Given the high inci-
dence of BC, the costs of PET/CT imaging, the radiation
exposure, and the inconvenience associated with potential
false-positive results, it is important to determine in which
patient subgroups 2-['®F]FDG PET/CT staging would be
beneficial and should be performed.

EANM/SNMMI and ESMO guidelines do not recom-
mend systemic staging for stage I BC, whatever the BC
molecular subtype classification—clinical T1 (T <2 cm) NO
MO. Taking into account the BC molecular subtype classi-
fication, NCCN considers that systemic staging can be per-
formed for T1c NO TNBC and HER2 4+ BC (stage I BC of
more than 1 cm) [6]. In the NCCN guidelines, systemic stag-
ing can also be performed for stage ITA and higher, what-
ever the BC subtype, and this workup is based on a panel of
conventional imaging modalities. According to the NCCN,
“2-["®F]FDG PET/CT is most beneficial and accurate for
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advanced disease (stage III) and invasive ductal (compared
to lobular) histology but may be useful in selected circum-
stances of earlier stage disease (stage IIA disease: TINI1
and T2NO) such as equivocal CT and bone scan results and
suspicion of undetected nodal and/or distant disease” [6].

In ESMO guidelines, a workup based on a CT of the
chest, abdominal imaging (US, CT, or MRI), and a bone
scan is indicated for TO/T1 N1 disease of stage ITA and
for all stages IIB—III BC. For ESMO, 2-['"*F]FDG PET/
CT may be useful in the staging of early BC when conven-
tional methods are inconclusive and can also replace tradi-
tional imaging for staging in high-risk patients [3]. EANM/
SNMMI recommends baseline staging with 2-['*FIFDG
PET/CT (without conventional imaging) for stage IIB and
higher. In patients with clinical stage IIA (TIN1 or T2NO),
EANM/SNMMI considers there are not enough strong data
to recommend routine use of 2-['*F]FDG PET/CT in this
subgroup at this time [1].

For stage IV disease, EANM/SNMMI recommends
2-['8F]FDG PET/CT for determining the precise extent of
metastatic disease (outside the brain) and improving treat-
ment planning [1]. ESMO recommends a minimum imaging
work-up with CT of the chest and abdomen and a bone scan
or with 2-["®FIFDG PET/CT alone [4, 5]. NCCN recom-
mends a panel of different conventional imaging modali-
ties and states that 2-['"*F]IFDG PET/CT is useful in “certain
circumstances” [6].

Assessment of treatment response

Primary systemic treatment (PST) is used in most stage
[I-1IT BC patients. This strategy allows more patients
to undergo breast-conserving surgery and increases the
likelihood of surgery in cases of initially inoperable primary
disease. A complete pathological response (pCR) at the
end of PST is associated with better survival, namely in
aggressive breast cancer subtypes [7]. Early assessment of
response to PST is potentially useful information, as it can
theoretically reduce the toxicity of ineffective therapy or
allow for refinement of treatment. A number of studies have
demonstrated the potential effectiveness of 2-['FIFDG PET/
CT to predict early (after one of two cycles of PST) pCR and
patient outcomes, especially for TNBC and HER2 + BC. In
contrast, several studies showed that 2-['"*FJFDG PET is not
very sensitive in identifying residual primary tumor tissue
when performed at the end of the PST; hence, MRI is the
preferred modality in this situation.

EANM/SNMMI guidelines consider that 2-['*FIFDG
PET/CT may be used to assess early metabolic PST response,
particularly in TNBC and HER2 + BC. Furthermore, EANM/
SNMMI considers that 2-['®FJFDG PET/CT can be useful at
the end of PST to exclude metabolically active regional lymph

nodes or distant metastases before breast surgery. For NCCN
and ESMO, 2-["®FIFDG PET/CT has no indication in the PST
setting. NCCN considers that the accurate assessment of breast
tumors or regional lymph node response to PST should include
physical examination and breast imaging studies.

Early response to treatment is also important in the
metastatic setting in order to use the most effective
drugs and to stop ineffective therapy early. Moreover,
local treatments such as surgery, radiation therapy, and
radiofrequency may also be used, especially in patients
with oligometastatic disease. It is of utmost importance to
provide these treatments at the most appropriate time and
to be able to evaluate their effectiveness at an early stage.
Considering that changes in metabolic activity usually
occur earlier than changes in tumor size, 2-['"*F]JFDG PET/
CT has a relevant role to play due to its effectiveness in
assessing the response of patients with metastatic BC.
Compared with conventional imaging, 2-['®F]FDG PET/
CT has been shown to be very accurate, especially in
assessing the response of bone lesions. EANM/SNMMI
guidelines state that 2-['*FJFDG PET/CT may play a role
in monitoring treatment response in metastatic patients
and may be particularly useful to assess bone metastases
and enable an early response to treatment evaluation using
PERCIST or EORTC criteria. For ESMO, 2-["*F]FDG PET/
CT might provide earlier guidance in monitoring bone-only/
predominant metastases, but prospective trials are needed
to evaluate the impact on treatment decisions and overall
survival. NCCN recommends CT for response assessment,
using the RECIST or the WHO criteria.

Assessment of recurrence

Early detection and staging of recurrence are essential for
optimal therapeutic management. 2-['®F]JFDG PET/CT
offers high sensitivity in detecting locoregional and distant
metastases with higher performance than conventional
imaging, whether suspected by clinical examination,
conventional imaging, or elevation of a tumor marker.

In the absence of clinical signs and symptoms suggestive
of recurrent BC, NCCN, and ESMO, do not recommend
imaging studies for metastases screening. If there is
suspicion of oligometastic disease, ESMO recommends
systemic imaging staging, preferably with 2-['*F]FDG PET/
CT [5]. For known metastatic disease, ESMO recommends
a minimum imaging work-up with CT of the chest and
abdomen and bone scan, or with 2-['"F][FDG PET/CT.
NCCN recommends a panel of different conventional
imaging modalities and states that 2-['®F]FDG PET/CT
is useful in “certain circumstances”. For EANM/SNMMI,
2-["®F]FDG PET/CT is useful in detecting the site and
extent of recurrence when conventional imaging methods
are equivocal. Furthermore, 2-['"*F]FDG PET/CT can also be
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recommended in patients with signs or symptoms suggestive
of metastatic disease and in patients with rising serum
tumor markers to guide the site of biopsy and improve RT
planning. 2-['®F]FDG PET/CT can substitute for CT and/or
bone scan in the detection of bone metastases.

Final considerations

2-['8F]JFDG PET/CT is widely used in patients with breast can-
cer, with a proven impact on its clinical management. Overall,
although there are similarities among EANM/SNMMI, ESMO,
and NCCN recommendations, many differences exist, being
specific to each guideline. The Joint EANM/SNMMI guide-
lines more often recommend the use of 2-['"*FIFDG PET/CT
in patients with BC. ESMO has specific indications for 2-[®F]
FDG PET/CT and when it can replace conventional imaging
modalities. However, NCCN provides less specific recommen-
dations regarding the use of 2-['*F]FDG PET/CT and usually
states that it is indicated/useful in certain circumstances.

It is expected that the evidence to support the use of
2-['8F]FDG PET/CT will increase with future studies,
particularly regarding the metabolic response criteria and the
role of 2-['8F]FDG PET/CT in assessing treatment response
in the metastatic setting.

The relevance of the “Joint EANM-SNMMI guideline on
the role of 2-['®F]FDG PET/CT in no special type breast can-
cer” is related to the fact of being the first imaging guidelines
summarizing up-to-date information with the participation of
both international nuclear medicine societies and endorsed by
several other medical societies relevant to this subject. This

@ Springer

may help foster appropriate utilization of 2-['*F]JFDG PET/CT
in patients with breast cancer and lead to greater harmonization
of imaging and clinical guidelines in the future.
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