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Abstract

compromising the logistics in a busy PET/CT clinic.

Nowadays, 18-fluorodeoxyglucose positron emission tomography (18-FDG/PET) and computed tomography
(CT) are frequently used in the diagnosis and staging of lung cancer. Usually, FDG-PET/CT images are taken
from cranium or skull base to the groin, which covers most of the potential locations of metastasis. We describe
three cases of stage IIIB NSCLC with unexpected stage-changing solitary bone metastasis outside the usual range
of FDG PET/CT. We discuss whether a total body PET/CT should be performed on a regular basis. In addition,
we propose a practical solution that is applicable in each clinic, to assess the whole body “on demand”, without
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Introduction

Lung cancer remains the most common cause of death from
cancer in the world with an estimated 1,600,000 new cases and
1,380,000 deaths in 2008. The overall 5-year survival is approximately
15% [1]. Lung cancer staging determines the treatment strategy.
Only 20% of patients with non-small cell lung carcinoma (NSCLC)
qualify for a curative resection [2]. When curative resection of
the primary tumor is not possible due to technological reasons,
distant metastasis or inoperability due to comorbidities, patients
can be treated by radiation therapy, a combination of chemotherapy
and radiotherapy or chemotherapy in a palliative setting.
18-Fluorodeoxyglucose positron emission tomography (18-FDG
PET) and computed tomography (CT) scans play an important role in
staging lung cancer and may serve as a guidance for obtaining material
for histopathological diagnosis [3,4]. By combining these, FDG PET/
CT is nowadays frequently used as a one-stop-shop imaging modality
in a fast track setting. Furthermore, FDG PET/CT is used to exclude
distant metastasis in patients scheduled to receive chemoradiation.

Usually, FDG PET/CT images are acquired from the base of the
skull to the groins, which cover most of the potential locations of
metastasis, as they occur most frequently in hilar, mediastinal and/or
supraclavicular lymph nodes, bone and the adrenal glands. FDG PET/
CT is more accurate in detecting bone metastasis in comparison to
bone scintigraphy [5], CT [6] and MRI [7]. The other common site of
dissemination, the brain, is imaged by MRI, due to the high sensitivity
and specificity in comparison to FDG PET/CT [8]. The lower limbs are
most often not imaged by FDG PET/CT. We describe three cases of
stage IIIB NSCLC where unexpected solitary bone metastasis outside
the usual range of FDG PET/CT was found.

Case 1

A 48 year-old male was referred with a mass in the left lung. FDG
PET/CT showed a large metabolic active tumor centrally located in the
left upper lobe. Pathological FDG uptake was shown in lymph nodes
at level 8, 4L and 2R (Figure la). Oesophageal ultrasound guided
fine needle aspiration showed a NSCLC and stage IIIB disease was
confirmed for which concurrent chemoradiation therapy was started
consisting of daily dose cisplatin (6 mg/m?) together with radiotherapy
(24 times 2.75 Gy [9]). Unfortunately, one month after treatment he

developed progressive pain in the left knee. Conventional radiography
showed no clear abnormalities (Figure 1b). Because of persistent
complaints, MRI was performed, which showed pathologic signal
intensity in the left knee, compatible with a bone metastasis (Figure
1c). Palliative chemotherapy was initiated alongside radiation therapy
to the left knee.

Case 2

A 53-year-old female was referred to our hospital with NSCLC of
the left lower lobe. FDG PET/CT showed a highly FDG avid tumor
with central necrosis in the left lower lobe, as well as FDG avid lymph
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Figure 1: (a) FDG-PET image showing a large metabolic active tumor
centrally located in the left upper lobe, with FDG avid lymph nodes at level 8,
4L and 2R. (b) No clear abnormalities on left knee X-ray. (c) MRI STIR image
showing pathological signal intensity in the lateral condyl of the left femur
fitting with bone metastasis.
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nodes at level 11L, 10L, 7 and 4R. No distant pathological FDG uptake
was shown (Figure 2a). As she was staged as having stage IIIB disease,
concurrent chemoradiation was initiated. Because of increased
pain in her lower left leg a radiograph was performed. That showed
a solitary metastasis in the left fibula head (Figure 2b). Concurrent
chemoradiation was terminated. Palliative radiotherapy to the left
fibula was started, followed by systemic chemotherapy.

Case 3

The third patient is a 58-year-old male, with strong suspicion of
lung cancer, who underwent a FDG PET/CT as the initial staging
imaging modality. It showed a FDG avid mass in the left upper lobe
with involvement of the mediastinum. FDG positive lymph nodes
were present at level 10L, 7 and 5 also the right adrenal gland showed
elevated FDG uptake (Figure 3a). However, despite repeated biopsies
no metastasis was detected in the adrenal gland. It was therefore finally
staged as IIIB disease. A radiograph of the right knee was performed
three days after start of chemoradiation, because of the onset of pain. A
large lytic lesion was seen in the distal part of the right femur. This was
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Figure 2: (a) FDG avid lesion in the left lower lobe, with FDG avid ipsilateral,
subcarinal and contralateral mediastinal lymph nodes. (b) Lytic bone lesion
in the head of the left fibula.

Figure 3: (a) FDG avid mass in the left upper lobe and FDG positive lymph
nodes at level 10L, 7, 5. Elevated FDG uptake in the right adrenal gland. (b)
Lytic lesion in the distal part of the right femur.

consistent with bone metastasis (Figure 3b). Treatment was switched to
palliative radiotherapy on the right knee and systemic chemotherapy.

Discussion

The findings in the patients described in this case series illustrate
how solitary metastases, beyond the usual scanning range, impact on
the staging and treatment plan of the individual patient. FDG PET/
CT is increasingly being used for diagnosis and staging of lung cancer,
as a “one-stop-shop” imaging modality. This single study, which is
performed to characterise the lung tumor itself, provides information
about, among others, the mediastinal lymph node status and can
exclude adrenal and bone metastasis. FDG PET/CT is more accurate
in detecting bone metastasis in comparison to CT, MRI and bone
scintigraphy [5-7]. In most hospitals FDG PET/CT is performed from
skull base (sometimes from the cranium) to the groin. This raises the
question whether or not a total body FDG PET/CT should be used.
The described cases arise from a series of 231 consecutive patients with
stage IIT NSCLC who were treated with concurrent chemoradiation
over a period of 3 years. The derived incidence is approximately 1% in
patients with this stage of disease.

Every year about 400-500 PET/CT scans are performed in our
clinic in order to diagnosis and staging of lung cancer. Performing a
total body PET/CT extends the scanning time by ten minutes (2 min/
bed position and 5 additional bed positions to cover the lower limbs).
On a yearly basis this would cost 4000 - 5000 minutes. Since a regular
PET/CT investigation is scheduled with a time span of 30 minutes,
performing a total body PET/CT for each patient with suspicion of
lung cancer would cost approximately 130-160 PET/CT pitches a year.

In our series solitary stage-changing metastases occurred only once
a year; these were later detected using additional imaging. In at least 2
out of the three cases described by us, a careful history of symptoms
might have given reasons for suspicion of bone metastases at the time
PET/CT was performed. A practical solution to prevent the incorrect
staging could be to extend the low dose CT in case of a suggestive
history or clinical suspicion of metastasis based on the (vague) pain.
With this strategy, it is still possible to assess the whole body “on
demand” adequately in a single procedure, without compromising the
logistics in a busy FDG PET/CT clinic.

Conclusion

Solitary stage-changing bone metastases occur outside the usual
scope of FDG PET/CT. However, due to the low incidence, performing
a total body PET/CT on a regular base would be inefficient. Extending
the low dose CT “on demand” may be an option to assess the whole
body, without delaying the logistics of a busy FDG PET/CT clinic.
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