
Abstract. Background/Aim: To evaluate patients and
treatment characteristics as well as clinical outcome in
patients with intracranial metastases from prostate cancer
(PCA) treated with palliative radiotherapy. Patients and
Methods: Fifteen patients treated for intracranial metastases
of PCA were identified. The median age of patients was 69
years. 80% of patients received whole brain radiotherapy
and 20% received partial brain radiotherapy. Clinical
outcome was assessed. Univariate analysis was performed
to analyze the impact of patient specific parameters on
survival. Results: There was no >G2 acute or any late
toxicity. Median time from the first diagnosis of PCA to first
diagnosis of intracranial metastases was 62 months
(range=15-160 months). Median survival from first
diagnosis of intracranial metastases was 14 weeks
(range=0-126 weeks) and 6 weeks (range=0-47 weeks) from
the start of radiotherapy. In univariate analysis, survival was
significantly better for patients with an Eastern Cooperative
Oncology Group (ECOG) performance status 1 compared to
ECOG 2-3 [18 weeks (range=5-47 weeks) vs. 3 weeks
(range=0-21 weeks), p=0.030] and Recursive Partitioning
Analysis (RPA) class 2 compared to RPA class 3 [18 weeks
(range=5-47 weeks) vs. 6 weeks (range=0-21 weeks),
p=0.045]. Conclusion: Overall survival of the patients with
wide-spread intracranial metastases from PCA was poor.
The decision for a radiotherapy should be done on individual
patient basis.

Prostate cancer is one of the most common types of cancer
with almost 1,500,000 new cases worldwide (1). Cranial
metastases are rare with an estimated 0.16-0.7% of all
prostate cancer patients developing parenchymal or
meningeal metastases during the course of their disease (2,
3). Brain metastases occur late in the course of treatment
with an estimated median time from first diagnosis of
prostate cancer to the first diagnosis of brain metastases of
29-82 months (3-6).

Survival after the diagnosis of brain metastases is poor
with a median survival from radiotherapy of 1-4 months (2,
3, 7) and only few case series of selected patients reporting
a longer median survival of 10-16 months (4, 8, 9). In those
case series, patients were treated with stereotactic
radiotherapy or a combination of whole brain radiotherapy,
stereotactic radiotherapy, surgery or further systemic therapy.
With improved survival of castration resistant metastatic
prostate cancer patients due to effective systemic treatments
(10-14), the question remains, whether there will be an
increase in prostate cancer patients presenting with advanced
disease and intracranial metastases requiring effective local
treatment.  

Radiotherapy with palliative intent is an established local
treatment option in patients with brain metastases but
outcome data regarding toxicity and survival is scarce in
prostate cancer patients with brain metastases due to the low
incidence (2-9, 15-17). We therefore conducted this
retrospective analysis of prostate cancer patients treated with
palliative radiotherapy for intracranial metastases.

Patients and Methods

Patient characteristics. We retrospectively reviewed patient records
of all patients treated with palliative radiotherapy for intracranial
metastases in our department from 02/2010 until 02/2021 (n=716).
We identified 15 patients that were treated for intracranial
metastases from prostate cancer between 06/2014 and 02/2021. The
median age of the patients was 63 years at first diagnosis and 69
years at the time of cranial radiotherapy. All but one patient
presented with a high-risk (according to the D’Amico classification)
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tumor at first diagnosis. The vast majority of patients had
adenocarcinoma (86.7%), one patient had a neuroendocrine
carcinoma in the prostate and the histological subtype of one patient
with prostate carcinoma was unknown. The 80% of patients had a
tumor with a Gleason score of 8 or higher. 

Upon cranial radiotherapy, 73.3% of patients presented with
meningeosis carcinomatosa, the other 26.7% had multiple
parenchymal metastases inaccessible to stereotactic radiotherapy.
The 66.7% of patients had very advanced disease with visceral
metastases at the time of diagnosis of cranial metastases and
53.3% had an Eastern Cooperative Oncology Group (ECOG)
performance status 2 to 3. Recursive partitioning analysis (RPA)
class was also rather unfavorable with all patients having a RPA
class of 2 to 3. All but one patient were symptomatic from their

cranial metastases. Common symptoms at diagnosis of intracranial
metastases included sensory deficits (n=3), cranial nerve paresis
(n=3), dizziness (n=3), gait disturbance (n=3), motor deficits
(n=3), nausea (n=3) and headache (n=3). Further patient
characteristics are shown in Table I.

Treatment characteristics. All patients referred for cranial
radiotherapy had received at least one line of systemic therapy. The
93.3% of patients had received ADT as first systemic treatment and
at least one line of chemotherapy in the later disease course. The
6.7% received several lines of chemotherapy. The 80% of patients
had also received a second-line ADT (abiraterone acetate or
enzalutamide) during the course of their disease. Three patients
(20%) received enzalutamide within three months of the cranial
radiotherapy. Another three patients (20%) received abiraterone
acetate within three months of cranial radiotherapy. Overall, patients
had received multiple lines of systemic therapy at the time of cranial
radiotherapy with a median of five lines of systemic therapy
(range=1-8).

Unfortunately, all patients were inaccessible to stereotactic
radiotherapy. In 80% of patients whole brain radiotherapy (WBRT)
was conducted and in 20% partial cranial radiotherapy was
attempted to avoid WBRT. The majority (73.3%) had a fractionation
of 3 Gy×10, the remaining 26.7% received 4 Gy×5. Only 86.7% of
patients were able to complete the intracranial radiotherapy. In
13.3% treatment had to be stopped prematurely due to a rapid
decline in performance status. Treatment related information is
summarized in Table II.

Endpoints and statistical analysis. Toxicity was scored according to
the National Cancer Institute’s Common Terminology Criteria for
Adverse Events (CTCAE) v5.0. Toxicity was defined as either acute
(<12 weeks after RT) or late (>12 weeks after RT) toxicity. Overall
survival was calculated according to the Kaplan-Meier method
calculated from the first day of irradiation until death or last follow-
up. Univariate analysis using the log-rank test was performed to
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Table I. Patient characteristics (n=15).

                                                                              Median                Range

Age at first diagnosis (years)                                   63                    51-90
Age at cranial RT (years)                                         69                    55-91
                                                                                   N                        %

Histology
   Adenocarcinoma                                                    13                     86.7
   Neuroendocrine carcinoma                                     1                       6.7
   Unknown                                                                  1                       6.7
Initial D'Amico risk group
   Low risk                                                                   1                       6.7
Intermediate risk                                                         0                       0
   High risk                                                                14                     93.3
Gleason score
   ≤7                                                                             3                     20
   8                                                                                5                     33.3
   ≥9                                                                             6                     40
   Unknown                                                                  1                       6.7
Initial M status
   M0                                                                            7                     46.7
   M1                                                                            7                     46.7
   Unknown                                                                  1                       6.7
Initial local treatment of primary
   RPE with LND                                                        5                     33.3
   Palliative Radiotherapy                                           3                     20
   No local treatment (ADT)                                       7                     46.7
Other sites of metastases at diagnosis 
of brain metastases
   Bone only                                                                 5                     33.3
   Bone and visceral                                                  10                     66.7
Pattern of cranial metastases
 ≥10 parenchymal metastases                                  4                     26.7
   Meningeosis carcinomatosa                                  11                     73.3
ECOG at RT
   1                                                                                6                     40
   ≥2                                                                             8                     53.3
   Unknown                                                                  1                       6.7
RPA class at RT
   2                                                                                6                     40
   3                                                                                7                     46.7
   Unknown                                                                  2                     13.3

Table II. Treatment characteristics.

                                                                                   N                        %    

Target volume
   Partial brain RT                                                       3                     20
   WBRT                                                                    12                     80
Fractionation (planned)
   3 Gy×10                                                                 11                     73.3
   4 Gy×5                                                                     4                     26.7
RT completed
   Yes                                                                          13                     86.7
   No                                                                             2                     13.3
Steroid use at RT
   Yes                                                                         10                     66.7
   No                                                                             5                     33.3
Lines of systemic therapy at intracranial RT
   1-2                                                                            2                     13.3
   3-4                                                                            4                     26.7
   ≥5                                                                             9                     60



evaluate the influence of the presence of meningeosis
carcinomatosa, ECOG performance status score (1 vs. 2-3),
recursive partitioning analysis (RPA) class and the time from first
diagnosis of prostate cancer to the first diagnosis of brain metastases
(≤62 months vs. >62 months). This analysis was approved by the
responsible ethics committee of the Canton of Zurich. Statistical
analyses were performed with IBM SPSS statistics 25 (Statistical
Package for Social Sciences, International Business Machines Corp.,
Armonk, NY, USA).

Results

Toxicity. Overall, the intracranial radiation therapy was well
tolerated. No >G2 acute toxicity events were reported. Low
grade acute toxicity was reported in nine patients. Six
patients reported low grade treatment related fatigue, one of
them grade 2. Alopecia ≤grade 2 was reported by four
patients and four patients reported radiation dermatitis, one
of them grade 2 in the ear canal. There was no reported late
toxicity.

Survival. Median time from first diagnosis of prostate cancer
to first diagnosis of intracranial metastases was 62 months
(range=15-160 months). Median survival from first diagnosis
of intracranial metastases was 14 weeks (range=0-126
weeks). Median survival from start of radiotherapy was 6
weeks (range=0-47 weeks). At 3 months after radiotherapy,
seven patients were still alive. At 6 months after therapy,
only two patients remained alive. Figure 1 shows the
survival from the start of radiotherapy for all patients.

Univariate analysis. There was no significant difference in
survival for patients with or without meningeosis
carcinomatosa [6 weeks (range=0-47 weeks) vs. 6 weeks
(range=3-29 weeks), p=0.900] or regarding the time from
prostate cancer diagnosis to the diagnosis of intracranial
metastases [14 weeks (range=3-29 weeks) vs. 3 weeks
(range=0-47 weeks), p=0.421]. Survival was significantly
better for patients with an ECOG score of 1 compared to an
ECOG score of 2-3 [18 weeks (range=5-47 weeks) vs. 3
weeks (range=0-21 weeks), p=0.030] and RPA class 2
compared to RPA class 3 [18 weeks (range=5-47 weeks) vs. 6
weeks (range=0-21 weeks), p=0.045].

Discussion

Intracranial metastases in prostate cancer patients are rare and
associated with a poor prognosis (2, 3, 7). The largest case
series with 103 patients from the M. D. Anderson Cancer
Center published by Tremont-Lukats et al. reported a median
survival of patients of 4 months if treated with cranial
radiotherapy and only 1 month in untreated patients (3).

Also in our analysis, survival was very poor with a median
survival from first diagnosis of cranial metastases of 14
weeks and just 6 weeks from the start of radiotherapy. Only
47% of patients lived longer than 3 months after the start of
treatment. In two patients (13.3%), palliative radiotherapy had
to be terminated early due to a decline in performance status.
This survival is quite poor compared to published data with
a median survival of up to 16 months (3-6, 8, 9).
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Figure 1. Survival from the start of cranial radiotherapy (n=15). 



Data on patients treated with surgical resection and WBRT
or stereotactic radiotherapy show longer survival but there is
likely a selection bias regarding performance status and
number of cranial metastases. In our analysis, the patients had
a high parenchymal or meningeal tumor load as well as
visceral metastases, thus none were accessible for stereotactic
radiotherapy. The majority of patients had an ECOG
performance status of 2-3 (53.3%). 80% received WBRT and
the remaining 20% received partial brain irradiation with a
palliative dose for symptomatic metastases in attempt to avoid
WBRT. Therefore, survival in this cohort with a very
advanced disease is likely to be worse than in selected patients
with few cranial metastases. Another aspect might be the high
amount of patients with adenocarcinoma in this analysis
(86.7%). Tremont-Lukats et al. suggested poorer outcome for
brain metastases of adenocarcinoma with a median survival of
1 month compared to prostate cancer of other histological
subtypes with a median survival of 6 months (3). 

Further factors that were associated with survival were
performance status, RPA class, the use of cranial
radiotherapy in cohorts including untreated patients and the
time from prostate cancer diagnosis to diagnosis of brain
metastases or WBRT (3, 18, 19). Better performance status
and lower RPA class were also associated with improved
survival in this analysis. However, the time from prostate
cancer diagnosis to diagnosis of intracranial metastases did
not significantly affect survival.

Another aspect to discuss in this context is the applied
treatment dose for cranial radiotherapy. Prostate cancer is
considered rather radioresistant with 2-Gy equivalent
treatment doses to the primary in the curative setting of up to
79.2 Gy for normofractionated treatment or greater than 80 Gy
when treated with stereotactic body radiotherapy (SBRT) (20-
22). A treatment dose of 4 Gy×5 fractions or even 3 Gy×10
fractions might not be sufficient to achieve local control of the
cranial metastases. Stereotactic radiotherapy with the
advantage to deliver a high local treatment dose very precisely
might be beneficial in this case. However, not all patients
qualify for stereotactic cranial radiotherapy. In the present
cohort, all patients were inaccessible due to the size of
individual lesions or the overall cranial tumor load. 

Overall, patient selection for palliative radiation treatment
seems to be of the essence in this cohort. While treatment was
overall well tolerated with no >G2 treatment related
toxicities, median survival after palliative radiotherapy was
short with only half of the patients surviving more than 3
months. Therefore, many patients were under treatment or
even hospitalized for a relevant part of their remaining
lifetime. In symptomatic patients, conventional cranial
radiotherapy might still be warranted for symptom relieve but
an impact on overall survival is at least questionable.
Unfortunately, due to the short survival and loss of close
follow up, as many patients received best supportive care

after RT, a comprehensive analysis of possible beneficial
effects of cranial radiotherapy was not possible in this cohort.
For patients with brain metastases from non-small cell lung
cancer (NSCLC), the phase III QUARTZ trial suggests that
WBRT provides little clinically significant benefit in patients
unsuitable for surgical resection or stereotactic radiotherapy
(23). As no study has compared best supportive care and
WBRT for patients with brain metastases from prostate
cancer, the decision for conventional cranial radiotherapy
should be done individually based on the patient’s prognosis,
symptoms and treatment goals.

The limitations of this analysis lie within its retrospective
nature and the limited patient number resulting in limited
statistical power to detect associations between outcome and
the examined factors. Also, due to the short overall survival
the follow-up in this cohort is short, which limits for
example the possibility to analyze treatment related late
toxicity. Still, this retrospective analysis may offer clinical
guidance for the challenging care of these patients.

In conclusion, overall survival of patients with cranial
metastases from prostate cancer was poor in this analysis.
Patients with a worse performance status and higher RPA
class had a significantly shorter survival. Notably, patients
in this analysis had very advanced disease with a high cranial
tumor load. The decision for conventional cranial
radiotherapy with palliative intent should be performed on
individual patient basis and within a multidisciplinary team,
ideally including a specialized palliative care team.
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