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Introduction

Androgen-deprivation therapy (ADT) is an important 
component of prostate cancer treatment, either as an 

adjuvant therapy in intermediate to high-risk localised 

disease, or for the treatment of metastatic or locally 

advanced/recurrent prostate cancer (1,2). Gonadotropin 
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Background: Androgen-deprivation therapy (ADT) is an important component of prostate cancer 
treatment, as an adjuvant in intermediate to high-risk localised disease, or for the treatment of metastatic 
or locally advanced/recurrent prostate cancer. Gonadotropin releasing hormone (GnRH) agonists are a 
commonly-prescribed form of ADT. GnRH agonist use for prostate cancer has been associated in a few 
cases with stimulation of the growth of meningiomas, which are the most common intracerebral tumours 
and which commonly harbour various hormone receptors, including those for GnRH, progesterone and 
oestrogen. To our knowledge, cranial nerve palsies have not previously been described after GnRH treatment 
in humans.
Case Description: A 67-year-old man was investigated for a raised prostate specific antigen (PSA) level 
of 11.7 ng/mL. Rectal examination revealed a stage B1 nodule in his right prostatic apex. He underwent 
ultrasound-guided prostatic biopsies, which were positive in four of six prostate areas, with a Gleason 
histopathological score of at least 4+4=8 out of 10, in a 53-gram gland. There were also scattered foci of 
Gleason pattern 5, but no perineural or lymphovascular invasion was observed. His CT scan of the abdomen 
and pelvis, as well as whole body technicium-99m bone scan, were negative for metastatic disease. The 
patient developed a reversible abducens nerve palsy when he was treated with a GnRH agonist prior to 
planned definitive radiation therapy. Subsequent cerebral MRI showed a likely ipsilateral cavernous sinus 
meningioma, enlargement of which presumably caused the abducens nerve compression and palsy. The nerve 
palsy gradually resolved three months after the GnRH agonist was ceased and the patient was subsequently 
treated with a GnRH antagonist.
Conclusions: GnRH receptor agonists, via stimulation of hormone receptors on meningiomas, can 
indirectly cause a cranial nerve palsy. Stimulation of the growth of meningiomas by GnRH agonists is 
increasingly recognised and may be an indication for the alternative use of GnRH antagonists, as used here.
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Figure 1 Axial MRI images showing a left cavernous sinus meningioma. (A) T1 weighted image demonstrating that the left cavernous sinus 
is expanded by a hypointense 7 mm maximal diameter mass (green arrows), with the left internal carotid artery displaced anteromedially 
(red arrowhead). (B) Gadolinium contrast enhanced T1 image showing enhancing nodular region in the inferior aspect of the left cavernous 
sinus (green arrow). Hypointensity of the lesion on T2 weighted images (not shown) was not consistent with schwannoma. (C) T1 weighted 
image demonstrating soft tissue mass in the left cavernous sinus, especially posterolaterally (arrowhead; compare asymmetry of left vs. right 
cavernous sinus). MRI, magnetic resonance imaging.

releasing hormone (GnRH) agonists are a commonly-
prescribed form of ADT. Side-effects of ADT include 
hot flushes, muscle weakness, osteoporosis, hypertension 
and non-infective hepatitis (2). GnRH agonist use for 
prostate cancer has been associated with stimulation of 
the growth of meningiomas (2-6), which are the most 
common intracerebral tumours and commonly harbour 
various hormone receptors, including those for GnRH, 
progesterone and oestrogen (3,7,8). 

Here we describe the development of a reversible 
abducens nerve palsy in a patient with prostate cancer, 
treated with a  GnRH agonist ,  whose subsequent 
cerebral MRI showed a likely ipsilateral cavernous sinus 
meningioma, enlargement of which presumably caused the 
abducens nerve compression and palsy. The nerve palsy 
gradually resolved three months after the GnRH agonist 
was ceased. We present the following case in accordance 
with the CARE reporting checklist (available at https://pcm.
amegroups.com/article/view/10.21037/pcm-21-57/rc).

Case presentation

In January 2018, a 67-year-old man was investigated for a 
raised prostate specific antigen (PSA) level of 11.7 ng/mL. 
The PSA analysis had been performed as part of a routine 
health check. Rectal examination revealed a stage B1 nodule 

in his right prostatic apex. He underwent ultrasound-
guided prostatic biopsies, which were positive in four of six 
prostate areas, with a Gleason histopathological score of at 
least 4+4=8 out of 10, in a 53-gram gland. There were also 
scattered foci of Gleason pattern 5, but no perineural or 
lymphovascular invasion. His CT scan of the abdomen and 
pelvis, as well as whole body technicium-99m bone scan, 
were negative for metastatic disease.

The patient had a past history significant for cardiac 
valve replacements and coronary artery bypass grafting. He 
had also had a laminectomy and discectomy at the 3rd and 
4th lumbar vertebrae. He was on no prescribed medications. 

The patient was commenced on neoadjuvant ADT with 
the GnRH agonist, Triptorelin, in February 2018 and by 
April 2018 his PSA had dropped to 1.5. After developing 
a left abducens nerve palsy, he had a cranial MRI which 
was consistent with a meningioma of the posterior aspect 
of the left cavernous sinus (Figure 1). It was likely that the 
Triptorelin had stimulated growth of the meningioma 
and caused the nerve palsy. Triptorelin was ceased and the 
nerve palsy gradually resolved over a three-month period. 
The patient was subsequently commenced on a GnRH 
antagonist (Degarelix). The meningioma had a stable 
appearance on MRI over a 10-month period (not shown).

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or national 
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research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

The sixth cranial (abducens) nerve arises from the brainstem 
at the junction of the pons and medulla oblongata, medial 
to the facial nerve. After traversing Dorello’s canal and at 
the tip of the petrous temporal bone, it enters the cavernous 
sinus lateral to the internal carotid artery, before passing 
through the superior orbital fissure to innervate the lateral 
rectus muscle (https://teachmeanatomy.info/). The lateral 
rectus muscle abducts the globe, hence a left lateral rectus 
palsy results in an inability to laterally deviate the eye 
to the left. The meningioma in our patient’s case was in 
the posterolateral part of the cavernous sinus and ADT 
therapy was associated with a clinical sixth cranial nerve 
palsy, presumably via compression of the abducens nerve 
by the enlarging meningioma. Once ADT therapy was 
discontinued, there was a gradual resolution of the cranial 
nerve palsy, suggesting decompression of the abducens 
nerve in the cavernous sinus, however the meningioma 
remained grossly the same size on serial MRI, over a period 
of 10 months.

Our patient did not have biopsy proof of the cavernous 
sinus lesion, although the lesion had all the MRI hallmarks 
of meningioma: a well-circumscribed lesion with 
homogeneous enhancement and a very limited differential 
diagnosis. It was very unlikely to be a schwannoma, on 
MRI criteria (Figure 1) and metastatic prostate cancer was 
likewise a very unlikely diagnosis. 

Meningiomas have been well-described to be hormone-
sensitive tumours; they are sensitive to fluctuations 
in female hormones. For example, they have a higher 
incidence in females, particularly during the reproductive 
years and there are multiple reports of exacerbation of 
meningioma symptoms during pregnancy (9-11). In some 
studies, the use of oral contraceptives and hormonal 
replacement therapy have both been linked to raised 
meningioma incidence (12,13), whereas in others, no such 
association was noted (14). In male to female transsexuals, 
meningioma induction has been described in association 
with anti-androgen therapies (15-17). 

Meningiomas are also reported to harbour receptors for 

various hormones, including receptors for progesterone, 
oestrogen, prolactin, somatostatin, androgen and GnRH 
(3,7,8). Furthermore, LHRH (GnRH) has been shown, in 
vitro, to enhance the proliferation of human meningioma 
cells (18), whereas a progesterone-blocking agent, 
mifepristone, had the opposite effect, restricting meningioma 
proliferation and growth in vivo, in nude mice (19). 
Reflecting this, ADT has been reported in some prostate 
cancer patients to be associated with enhanced meningioma 
growth (4-6,20), to the extent that it has been recommended 
that ADT be judiciously used, or avoided, in patients with 
meningiomas (3,20). On the other hand, in a patient on ADT 
for benign prostatic hypertrophy, regression of a meningioma 
was observed after ADT cessation (21). However, GnRH 
treatment of prostate cancer does not universally appear to 
stimulate the growth of known meningiomas: Fallanca et al. 
(2009) (22) reported two such patients whose meningiomas 
did not clinically or radiologically progress over the course of 
at least a year of GnRH treatment. It was possible that their 
tumours did not express the appropriate hormone receptors. 
Careful meningioma monitoring during ADT therapy is 
however clearly indicated. 

Cyproterone acetate is an antiandrogen and commonly 
used form of ADT; it is particularly useful in abrogating 
flares associated with initial GnRH use and in the treatment 
of locally advanced and metastatic prostate cancer (23). 
However, its use has not been associated with meningioma 
stimulation.

Choline-PET scanning was previously used routinely 
for the diagnosis, staging and determination of response 
in prostate cancer (Zhou et al., 2019) (24). These scans 
revealed many previously undiagnosed meningiomas 
(Fallanca et al., 2009 (22) and references therein), but 
choline-PET use has largely been superceded by PSMA-
PET (23). PSMA-PET is rarely positive in meningioma 
(the usual test in meningioma being dotatate-PET, a 
scan for somatostatin receptors), but it can be positive in 
tumour types with neovascularisation (24,25), which would 
include the less common high-grade meningiomas. Our 
patient reacted adversely to a GnRH agonist, developing an 
abducens nerve palsy. He had high risk localised prostate 
cancer and so ADT was indicated; after the GnRH agonist 
was ceased, he was recently started on a GnRH antagonist 
(Degarelix), which in theory should provide prostate 
cancer growth restraint whilst not stimulating meningioma 
proliferation/growth (3). This may well be the most 
appropriate form of ADT for meningioma patients.

https://teachmeanatomy.info/
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