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ABSTRACT 
 

Skeletal involvement is the second most common site of metastases after lymph nodal metastases in patients with prostate 
cancer. The skeletal metastases from prostate cancer are osteoblastic in nature and show increased tracer avidity on the bone 
scan. Focal tracer avid lesion in skeleton especially in skull requires the careful examination by further investigation. The 
patients with skull metastases are commonly asymptomatic at presentation, but some may have the mass lesion effect .The 
occurrence of solitary skull metastatic lesion is rare and the metastasis in the existing tracer uptake should be ruled out with 
the help of high resolution or hybrid imaging modality. We present a known case of prostate cancer who presented with pain 
in the right temporal region and highlight the  utility of the single photon emission computed tomography/computed 
tomography (SPECT/CT) imaging in localization and characterization of the isolated focal tracer uptake in the skull region 
found in bone scan. 
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INTRODUCTION 

Skeleton is the second common site for distant 
metastases in patients with prostate cancer after 
lymph nodes. Different anatomical as well as 
functional imaging modalities have been used for 
detection and characterization of metastatic sites. 
Among them, skeletal scintigraphy (SS) has been 
widely used as initial modality for assessment of 
bony metastasis. It provides the image of whole-body 
skeletal system [1]. SS has shown the high sensitive 
in detection of bony metastasis though its specificity 
is poor. The low specificity is due to increased MDP 
tracer uptake in conditions with altered bone 
metabolism like trauma and inflammation in addition 
to metastases [2]. Skull bone metastases are not 
common in prostatic cancer patients and solitary 
lesion is rarer. Skull bones are flat bone and prone for 
traumatic lesions. Hence proper characterization of 
isolated skull lesions seen on SS is absolute 
necessary. Single-photon emission computed 
tomography/ computed tomography (SPECT/CT) 
provides combined anatomical and functional 
imaging details and accurately localizes the tracer 
activity compared to skeletal scintigraphy [3]. The 
accurate solitary skull lesion characterization is 
essential. The aim of the present case report is to 
highlight the additional role of SPECT/CT in solitary 
skull tracer uptake during planar bone scintigraphy 
which avoided the upstaging of the disease and 
resulted in the correct management. 
 

 

CASE REPORT 

We present a 69-year-old male patient with prostate 
cancer, referred for bone scan to rule out skeletal 
metastasis. The history and examination of the 
patient was non-contributory and his PSA level was 
within normal limit (4.0ng/ml). He underwent 
bilateral orchidectomy without any chemotherapy 
and hormonal treatment six months prior to his bone 
scan. After 3 hours of intravenous injection of 740 
MBq of Tc-99m methylene diphosphonate (MDP), 
whole body bone scan was acquired in anterior and 
posterior views that revealed a solitary focus of 
increased radiotracer uptake in right temporal bone 
with no other abnormal tracer uptake noted in the rest 
of the skeletal system (Figure 1 a and b). To rule out 
the contamination at the site of tracer uptake, the 
repeat scan after cleaning of that region, showed no 
change in the finding. The hybrid SPECT/CT images 
of skull were acquired for the characterization of the 
solitary tracer uptake in bone scan as the presence of 
solitary skeletal metastasis in the patient of prostate 
cancer would change the staging and further 
management. Hybrid SPECT/CT images showed 
focal increased tracer uptake in the mastoid part of 
right temporal bone with soft tissue in mastoid cavity, 
minimal sclerosis and loss of mastoid air cells, likely 
due to mastoiditis (Figure 1 c, d, e and f).The careful 
history evaluation revealed that the patient had the 
chronic suppurative otitis media of right ear for 
which he was medically treated. The further clinical 
follow-up of the patient revealed the resolution of 
symptoms. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. A 69-year old male patient with prostate carcinoma. Tc99m-MDP planar skeletal scintigraphy, anterior (a) and posterior (b) views: 
show abnormal focal increased tracer uptake in right temporal bone. SPECT/CT of the skull performed to rule out metastasis. Axial and 
coronal computed tomography (CT) (c,e) and SPECT/CT (d,f) images show increased tracer uptake in the mastoid part of right temporal 
bone, corresponding CT images show soft tissue in mastoid cavity, minimal sclerosis and loss of mastoid air cells (arrow: right mastoid 
bone) In this case, SPECT/CT skull characterized the planar scintigraphy indeterminate lesion as benign in nature. 
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Table 1: SPECT/CT vs. planar scintigraphy for characterization of isolated skull lesions. 
 

 

DISCUSSION 

Bone metastases in skull and skull base are less 
frequent in prostate cancer patients with the incidence 
of 8% and 1.7% respectively [4, 5]. The metastases to 
the skull commonly arise from cancer of breast 
followed by lung, melanoma and prostate. The 
sclerotic metastases are commonly found in prostate 
and breast, and show increased MDP tracer uptake on 
the bone scan [6]. Majority of the patients are 
asymptomatic, though some may have the mass 
effect on adjacent structures and that may lead to 
severe disability due to compression of dural sinuses, 
cranial nerves and brain parenchyma [7]. The 
diagnosis of the metastatic disease should be 
established at the earliest as the limited metastatic 
disease has shown the better results than the 
widespread disease [8]. It has been shown that 
negative PSA does not exclude the presence of brain 
metastasis [9, 10]. The planar bone scintigraphy is 
not an accurate imaging modality for characterization 
of solitary skull lesion. Planar bone scintigraphy has 
shown the poor specificity than SPECT/CT for 
isolated skull lesion as shown in Table 1 [3, 11-13]. 
Hybrid SPECT/CT combines both the functional 
information of SPECT and anatomical information of 
CT, with a higher specificity of approximately 92% 
[3]. Solitary lesions present in the brain or skull 
require aggressive investigation in the prostate cancer 
patients due to their rarity and the other probable 
causes with similar presentation. The prognosis and 
management of other conditions differ substantially 
from metastatic bone disease secondary to prostate 
cancer. Chronic mastoiditis is common inflammatory 
disease that shows tracer avidity due to inflammation 
and reactive bone changes.  

CONCLUSION 

This case report shows the importance of careful 
evaluation of skull lesions especially solitary in 
nature by SPECT/CT before arriving at the 
conclusion. 
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