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Abstract
A 53 year old man with a background of castrate-sensitive prostate cancer on intermittent androgen deprivation therapy (ADT) presented
with right sixth nerve palsy secondary to a solitary right petroclival lesion involving adjacent dura and bone. The clinical and imaging
characteristics of the lesion were consistent with a number of differential diagnoses (including metastatic prostate cancer, meningioma
and chondrosarcoma). The patient initially declined biopsy and ADT was recommenced but the lesion continued to enlarge despite an
excellent biochemical response. A subsequent biopsy of the petroclival mass demonstrated a WHO grade I meningioma and the patient
proceeded to have definitive stereotactic radiotherapy. This case illustrates an unusual solitary skull base lesion in a man with prostate
cancer. Whilst bony metastases, usually multiple, in the skeleton are common, solitary skull or brain lesions should be investigated as
alternate diagnoses are likely in such circumstance.
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Introduction
Prostate cancer is the most common cancer in Australian men and the third most common cause of cancer deaths, comprising
13% of all cancer deaths in Australian men [1]. One in five Australian men will develop prostate cancer by age 85 with 1 in 25 risk
of dying from prostate cancer [1]. However, many cases are indolent and patients often die from competing risks. Whilst the risk
of mortality is only 3% in low risk patients, it increases in intermediate risk (7%) and high risk disease (18%) [2].
Approximately 90% of patients with metastatic prostate cancer develop bony metastases, which are characteristically multiple
osteoblastic lesions to the axial skeleton [3]. Bone metastases to the skull (8%) and skull base (1.7%) are much less frequent [3,4].
Similarly, patients with parenchymal central nervous system disease are also rare, being reported in less than 1% of patients [5],
although the prognosis is usually very poor in such cases [5,6]. Where these cases are reported, most (79%) involve the brain
parenchyma itself although some (21%) involve dura only [5]. Importantly, the finding of solitary metastasis to the central nervous
system from prostate cancer is exceedingly rare [5].
Here, we report a patient with castrate-sensitive prostate cancer in biochemical remission who presented with progressive right
sixth nerve palsy secondary to a solitary right petroclival lesion involving adjacent dura and bone.

Case Report
A 53-year-old man was referred by his primary physician for the management of an asymptomatic screen-detected prostate cancer,
with a prostate specific antigen (PSA) level of 22.5 (institutional reference range 0.0 – 3.5 μg/L). He subsequently underwent
a radical prostatectomy and lymph node dissection in March 2010 which revealed a T3bN1 carcinoma (Gleason 4+5) with
lymphovascular and perineural invasion, positive margins and extra-capsular extension in one of two involved lymph nodes. Post-
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operatively, his PSA nadir level was 4 μg/L but without evidence of macroscopic metastases. He was commenced on ADT with
goserelin acetate for 6 months and achieved biochemical complete remission (PSA<0.01) in March 2011. However, treatment was
poorly tolerated and an intermittent schedule was adopted.
In July 2011, the patient began experiencing mild diplopia on right gaze which progressed over several months. Examination
findings were consistent with mild right-sided sixth nerve palsy. Investigations showed a 10 mm x 3 mm extra-axial, durallybased, homogenously enhancing mass arising from the petroclival ligament. There was evidence of bony invasion with lysis but no
sclerosis (Figure 1a & 1b). Concurrently, his PSA rose from 0.01 μg/L to 0.04 μg/L over 5 months but importantly, re-staging CT
and bone scan showed no evidence of other visceral or bony disease. The lesion was only minimally FDG-avid on PET. The patient
was offered a biopsy to differentiate between the differential diagnoses of a solitary prostate cancer metastasis or, more likely, an
unrelated pathology such as meningioma or chondrosarcoma. The patient declined a biopsy and requested recommencement of
ADT for presumed petroclival metastasis from prostate cancer.
With ADT, the patient’s PSA fell steadily over the next 6 months but unfortunately, his diplopia worsened and the lesion continued
to enlarge (Figure 1c & 1d). He also developed subtle signs of right trigeminal nerve involvement, manifested by reduced
corneal sensation. The patient agreed to a biopsy and limited decompression of the lesion. Histopathology demonstrated a grade
1 meningioma with an elevated ki67 index, without evidence of carcinoma (Figure 1e & 1f). The patient underwent definitive
stereotactic radiotherapy 50 Gy in 20 fractions prescribed to 90% isodose (5 fractions per week over 4 weeks), with stabilisation of
his neurological deficits

Figure 1: (a) Axial post contrast T1 MR. (b) Bone window CT images demonstrate a durally-based, homogeneously enhancing petroclival mass
(arrow) with associated bone lysis when compared to the bone density on the left. (c) Corresponding MRI 10 months and (d) 18 months later
with increase in lesion size and progressive bone invasion. (e) High power images (400x) showing characteristic morphological features of
meningioma with syncytia, nests and whorls of meningothelial cells. (f) A ki67 stain of the lesion showing moderately elevated ki67 proliferative
index.

Discussion
This case highlights the diagnostic challenge of a solitary base of skull lesion in a patient with prostate cancer presenting with a
sixth nerve palsy. Although cases of diplopia from cranial nerve palsies [6,7] or ocular rectus muscle invasion [8] from metastatic
prostate cancer have been reported, these are relatively rare. Whilst it would have been tempting to make a presumptive diagnosis
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of metastatic prostate cancer, a number of features in this case raised the possibility for an alternate diagnosis: the general rarity
of solitary metastatic lesions in the brain or skull; the relatively low absolute levels of PSA; and the radiological appearance of the
osteolytic focus in the petroclival region. It should be noted that a negative PSA does not exclude the presence of brain metastasis
[9,10]. However, a diagnostic biopsy was initially declined by the patient on several occasions. The most common causes of clival
lesions are primary tumours such as chordomas or chondrosarcomas (83%) with the rest being meningiomas and metastatic
disease from sites such as the lung, prostate, liver or skin (melanoma) [11].
Our patient was ultimately diagnosed and treated for a meningioma. The diagnosis of meningioma was considered in his initial
differential diagnosis but the rarity of skull base meningiomas (2.8%) [12] and the rapid rate of change argued for a diagnosis of
metastatic disease, given that most meningiomas tend to remain asymptomatic and are slow growing (one series showed 35 of 57
patients displayed no growth over a 29-month follow-up period) [13,14]. There is also sparse literature showing that metastatic
prostate cancer can simulate meningiomas [15-17]. One intriguing possibility is the hypothesis that the unusual behaviour of the
meningioma in this case may be the result of using luteinising hormone releasing hormone (LHRH) agonists as there is emerging
data that some meningiomas may be regulated by the LHRH receptor expression [18-20].

Conclusion
This is a rare case of a concomitant atypical meningioma, possibly further stimulated by the use of ADT for prostate cancer
treatment. Solitary lesions in the brain or skull of patients with a history of prostate cancer should be aggressively investigated
given their rarity and the range of alternate diagnoses which can present similarly. The prognosis and management of many of
these alternate diagnoses also differ substantially from those of metastatic prostate cancer and a high index of suspicion would aid
an earlier diagnosis.
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