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of  response to chemotherapy in several tumors, including 
breast.[4‑7]

A paradoxical increase at FDG PET examination of  bone 
metastases metabolic activity, which is subsequent to endocrine 
treatment has been proposed as an index of  therapy efficacy.[8] This 
occurrence in a bone scan is well‑known as “flare phenomenon.”

Although the early appearance of  flare at PET is a positive 
prognostic marker, prolonged persistence of  this phenomenon 
could eventually disturb the correct image interpretation.[9]

CASE REPORT

Here we report a case of  a 53‑year‑old woman suffering from 
advanced breast cancer with bone pain, who came to our 
observation for the first time in July 2010 in Cracow branch 
of  MSC Memorial Cancer Center. Routine radiological and 
scintigraphic bone examination confirmed multifocal bone 
spread with a mixed osteolytic‑osteosclerotic pattern [Figure 1].
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INTRODUCTION

The management of  patients with metastatic breast cancer 
is facilitated by the availability of  the most effective systemic 
therapies.[1,2] In particular, the endocrine treatment allows to 
reduce estrogen production, block signaling through estrogen 
receptor (ER) or antagonize ER itself.

Positron emission tomography (PET) scan examination with 
18F‑fluorodeoxyglucose  (FDG PET) can measure tumor 
glycolysis, which may be considered an indirect measure of  cell 
proliferation.[3] Serial FDG PET can be used for the detection 
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Biphosphonate  (Aredia 90  mg/4  weeks) and endocrine 
treatments were immediately started  (Zoladex 3.6 mg/month 
and Tamoxifen 20 mg/day) together with palliative radiotherapy 
of  left hemipelvis.

The first FDG PET scan was ruled out in Gliwice branch of  
our institution on October 1, 2010 in order to exclude metastatic 
spread to soft‑tissues. It was performed with the use of  a Philips 
Gemini GXL device, 60 min after an injection of  333 MBq of  
radiotracer. Numerous skeletal lesions were detected, with no 
metastases outside bones [Figure 2a].

A bone scan showed progression in April 2011. Due to clinical 
worsening of  the patient’s condition, with Zubrod score having 
increased from 2 to 3, Tamoxifen was substituted with an aromatase 
inhibitor (Femara 2.5 mg/day). The second palliative radiotherapy 
was performed on the thoracic spine from April to May 2011.

A clinical improvement was observed successively in September 
2011, with Zubrod score having returned to 2 and a stable bone 
scan.

In March 2012, Zubrod score shifted down further to 1 and 
Zoladex were stopped. The patient got only bifosphonate and 
aromatase inhibitor treatment.

Another FDG PET examination was performed on February 
8, 2013 for a complexive evaluation of  the regression degree, 
22 and 31  months after the beginning of  therapies with the 
aromatase inhibitor and biphosphonate respectively. The scan 
was ruled out with the use of  a Siemens mCT device, 1 h after 
an injection of  240 MBq of  FDG. Evident recalcification 
of  bone lesions was seen on computed tomography  (CT), 
while an increase of  FDG uptake was clearly observable for 
almost all the bone lesions  [Figures  2b, 3 and 4]. A  direct 
comparison between SUV scores was not possible, because of  
PET scans having been performed by different devices. However, 
tumor/background ratios between physiological liver uptake 
and pathologic FDG accumulation displayed on Figures 3b (V 
right rib) and 4b (sternum) confirmed the visual impression of  
increased radiofarmaceutical uptake [Table 1].

DISCUSSION

It has been demonstrated that the metabolic flare detected in 
the FDG PET scan after endocrine therapy was due to initial 
estrogen‑like agonist effects, which were induced by increased 

Figure 1: First bone scan performed on July 2010, showing bone metastases

Figure  2: (a) First 18F‑fluorodeoxyglucose positron emission tomography 
performed on 1st October 2010: Maximum intensity projection projection with 
some pathological uptakes in the sternum, ribs, both humeri and right femur

Figure 2: (b) Second fluorodeoxyglucose positron emission tomography from 
8 February 2013: Maximum intensity projection projection showing a marked 
increase of metabolism in sternal, humeral and costal lesions

Figure 3: (a and b) Mixed osteolytic‑osteosclerotyc lesion on VIII right rib at firs 
positron emission tomography‑computed tomography examination (a) showing 
recalcification at second examination (b)

ba
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levels of  the hormone. Based on this fact, some authors suggested 
clinical use of  an increase of  FDG uptake as an early biomarker 
of  endocrine therapy efficacy.[8]

The metabolic flare was also reported to possibly be a result of  
biphosphonate treatment of  metastatic breast cancer.[10]

On the other hand, other authors proposed a different approach 
taking into account the fact that the level of  glucose metabolism 
in malignancies is strongly related to the expression of  antigen 
Ki‑67. Since an early decrease of  Ki‑67 expression after aromatase 
inhibitor therapy is a correlate with a better prognosis,[9] it was 
suggested that a decrease of  FDG uptake could be adopted as 
a non‑invasive biomarker of  aromatase inhibitors efficacy.[7]

Patient we described had breast cancer metastatic to bones and 
was treated with a biphosphonate and an aromatase inhibitor, 
which is a standard therapeutic procedure in such cases. It was 
a completely unexpected finding to observe the presence of  
the metabolic flare about 2 and 2.5 years after starting therapies 
with aromatase inhibitor and bisphosphonate respectively. After 
having been diagnosed, the patient was initially treated also with 
Tamoxifene and Zoladex. It is important to underline that the 
treatment was changed between the initial and the second PET 
studies and one can eventually speculate that the metabolic 
progression at second PET is due to the discontinuation of  the 
first‑line therapy. Nonetheless, if  the minor degree of  FDG 
uptake at first examination was due to major efficacy of  initial 
treatment, we should expect worsening of  patient’s condition 
parallel to metabolic progression of  the disease. The clinical 
improvement with evidence of  bone healing in this timeframe 
makes this theory less likely: The unexpected increase in FDG 
uptake discordant with all other clinical and radiological data 
should be explained mainly by metabolic flare. In our case the drugs 
responsible for this phenomenon are the aromatase inhibitor and/
or the biphosphonate, despite the long time elapsed from their 
initiation. Unfortunately, the patient had no further PET scan in 
the follow‑up; therefore, the presence of  metabolic flair should be 
regarded as a hypothesis, since one cannot exclude in advance a 
disease progression as underlying cause of  increased FDG uptake.

We did not find literature data about persistent or tardive 
metabolic flare, thus our case should be considered when 
evaluating the role of  PET‑FDG as a biomarker of  therapy 
efficacy.

Finally, our case underlines the pivotal role of  an accurate 
evaluation of  the CT scan when PET is performed by a hybrid 
PET‑CT device. The detection of  recalcification, together with 
clinical improvement is the most important elements indicating 
the reparative character of  the increase of  FDG uptake in bone 
lesions. Failing to interpret this radiological feature correctly 
by a reporting doctor can lead to an erroneous description of  
increased FDG uptake as indicative of  progressive disease.

Table 1: SUVs of the bone lesion at baseline PET 
examination (t0), at second PET scan (t1) and its ratios with 
physiological liver uptake
Organ SUVmax 

t0

SUVmax 
t1

Lesion/
liver ratio t0

Lesion/
liver ratio t1

Ratio 
increase %

Healthy liver 2.63 3.3
V right rib 3.47 5.05 1.31 1.66 +21
Sternum 3.8 10.22 1.44 3.09 +114

SUV: Standard uptake value, PET: Positron emission tomography

Figure 4: (c and d) Positron emission tomography‑computed tomography (PET‑CT) 
fused images of vertebral and sternal 18F‑fluorodeoxyglucose (FDG) uptakes 
at first (c) and second (d) PET‑CT examination, showing FDG uptake increase 
and recalcification

dc

Figure 4: (a and b) Sagittal computed tomography (CT) projection with vertebral 
and sternal lesions at firs positron emission tomography‑CT examination 
(a) showing recalcification at second examination (b)

ba

Figure  3: (c and d) Fused images of costal lesion at first  (c) and second 
(d) positron emission tomography‑computed tomography examination, showing 
18F‑fluorodeoxyglucose uptake increase concomitant to recalcification

dc
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