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Case Report

Is Bilateral Orchiectomy for Metastatic Prostate Cancer
Treatment Associated with High Cardiovascular Risc?
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ABSTRACT: Cardiovascular disease is one of the most common causes of death worldwide and the most
usual in the western populations. Although it affects both sexes, it is more frequent in males in whom it
shortens the average life expectancy. This difference has been attributed to the negative effects of
testosterone; however, recent research showed that this hormone may have protective effects on the
cardiovascular system. In confirmation to the above current evidence suggests that the low levels of
testosterone could be associated with an increased CVD risk and with an augmentation of morbidity and
mortality in males. In the present article, we present 2 cases of men with CVD and metastatic prostate cancer
treated with bilateral orchiectomy who died of acute stroke during the perioperational period. The possible
association of androgen deprivation with cardiovascular disease progression and the consequent risk of

stroke are briefly discussed.
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Despite the development of a variety of novel agents for
the treatment of advanced and metastatic prostate cancer,
the foundation of treatment for this stage of disease
remains androgen-deprivation hormonal therapy. The last
is either surgical (orchiectomy) or medical (luteinizing
hormone-releasing hormone [LHRH] antagonists, LHRH
agonists and antiandrogens) [1]. Considerable emotional
and psychologic effects render orchiectomy unacceptable
to most patients and thus the abovementioned medications
are usually used as primary hormonal therapy. In contrast,
orchiectomy is rarely performed although it is a simple
and virtually complication-free surgical procedure; it is
easily performed under local anaesthesia and is cost
effective. However, when initial relapse on hormonal
therapy occurs despite medical treatment, orchiectomy
may be an option for patients with serum testosterone
levels higher than 50 ng/dL (castration levels). In fact,
about 10% of patients treated with LHRH agonists fail to
achieve castration levels. This proportion rises to 15% if
the castration threshold is defined as 20 ng/dL [2].

Bilateral orchiectomy, which is either total or
subcapsular (i.e. with preservation of tunica albuginea and
epididymis) is the quickest way to achieve a castration
level, usually within less than 12 hours [3]. Exposure to
LHRH agonists and antagonists eventually results in
down-regulation of LHRH-receptors, suppressing
pituitary LH and FSH secretion and testosterone
production. Testosterone levels decrease to castration
levels usually within 2-4 weeks [4].

Presentation of cases
1) Patient demographics and prior history

Their median age was 79,5 years. The older patient was a
diagnosed with occult prostate cancer 18 years prior to his
admission for which he was treated with watchful waiting.
He reported arterial hypertension under treatment and a
left nephrectomy 36 year prior his admission for renal
abscess treatment. The younger one was diagnosed with
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locally advanced prostate cancer 7 years prior to his
admission for which he was treated with external
radiotherapy and adjuvant androgen-deprivation
hormonal therapy. Upon biochemical relapse he received
LHRH agonists and antiandrogens. Despite treatment his
PSA value raised to 50ngr/ml. He was suffering of serious
CVD, hypertension and type 2 diabetes.

2) Detailed clinical features

Case 1: A 86-year-old vegetarian man with a history of
prostate cancer and an interrupted watchful waiting
treatment presented with urinary retention and back pain.
On clinical examination his prostate was irregularly
enlarged and hard in palpation. Upon examination he
reported suprapubic discomfort and pain in the right
costo-vertebral angle. Abdominal ultrasound revealed
dilatation of the renal pelvis and ureter and residual urine
of 750 cc. Blood urea nitrogen (BUN) and serum
creatinine level were elevated (96 and 1,8 respectively)
while his serum PSA value was 120 ngr/ml. CT scan of
the abdomen revealed a large prostate protruding in the
urinary bladder lumen while the bone scan revealed
metastatic lesions on the O2 and O3 vertebras.
Preoperative ECG revealed a scar due to a silent heart
attack some time ago. He was treated with bilateral
subcapsular orchiectomy under general anaesthesia. No
complications occurred. He recovered rapidly and he
discharged home the 2" postoperative day. He died at
home, in his sleep 3 days after the operation. In autopsy,
the cause of death was attributed to acute stroke.

Case 2: A 73-year-old male smoker with a history of
locally advanced prostate cancer and biochemical relapse
presented with gross hematuria. On clinical examination
his prostate was small and hard in palpation. He reported
no pain or discomfort in the clinical. Abdominal
ultrasound and CT scan were normal. BUN and serum
creatinine level were normal while his serum PSA value
was 50 ngr/ml. The bone scan revealed metastatic lesions
on the 5™ and 6™ ribs. Patient refrained from aspirin for
one week before surgery. He was treated with bilateral
subcapsular orchiectomy under spinal analgesia. No
infection or bleeding occurred, however he died the 2
postoperative day from an acute stroke, despite
prophylactic ~ low  molecular  weight  heparin
administration.

DISCUSSION

CVD is one of the most common causes of death
worldwide and the most usual in the western populations.
Although it affects both sexes, it is more frequent in males
in whom it shortens the average life expectancy. In the

past, this difference has been grossly attributed to the
negative effects of testosterone. Nowadays, an amount of
evidence suggests that this hormone may have protective
effects on the cardiovascular system: during the last
decade low testosterone was associated with conditions
that predispose to CVVD such as excess abdominal fat [5,6]
and atherosclerosis [7,8]. In fact, a critically important
role of testosteroneis to enable HDLto remove
excess cholesterol from the arterial wall and transport it to
the liver for disposal. This effect of enhancing HDL
termed “reverse cholesterol transport” is vital to
preventing arterial occlusion [9,10].

However still there are no solid proofs of an
association between testosterone levels and CVD and
indeed, the literature provides no clear answer as to
whether low endogenous testosterone increases risk of
CVD in healthy men. An older metanalysis suggests that
evidence weakly supports the inference that testosterone
use in men is not associated with important cardiovascular
effect [11]. However, when examined separately for age
groups, testosterone seems to be associated with CVD
risk: in a recent metanalysis, while no association between
endogenous testosterone levels and risk for CVD in
middle-aged men was found, it was showed that
testosterone may protect elderly men against CVD [12].
On the other hand, it is believed that low testosterone may
indicate a poor general health and therefore, associations
between testosterone and CVD are coincidental. In fact,
conventional risk factors for cardiovascular disease in
men (e.g. diseases such as metabolic syndrome, aortic and
lower limb arterial disease and clinical findings such as
increased carotid intima-media thickness loss of insulin
sensitivity [13,14] have been associated with lower
circulating testosterone concentrations [15]. Moreover, a
number of additional independent risk factors involved in
the development of atherosclerosis, thrombosis and
subsequent heart attack and stroke exists, rendering thus
the above association difficult. To our knowledge, Yeap
et al., in a respectively large prospective study, after
adjusting for conventional risk factors for cardiovascular
disease, demonstrated that lower total testosterone levels
predict increased incidence of stroke in older men [16].
Similarly, Muller et al., showed that low free testosterone
levels were related to intima-media thickening of the
common carotid artery in elderly men independently of
cardiovascular risk factors [17].

It remains unclear how low testosterone levels trigger
major cardiovascular events and it is not known if a
drammatical reduction of circulating testosterone can lead
to lethal acute stroke. In contrast it is well known that
estrogens cause deep venous thrombosis in about one-
third of male patients while 7% of them experience
myocardial infarction. The incidence of these
complications is dose depended and increases in patients
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with CVD [18]. In confirmation to the above, Callou de
Séet al., found that men with CVVD have higher oestradiol
and FEI levels [19]. In fact, elevated estrogen
can sharply increase heart attack risk by promoting
platelet aggregation and coagulation in coronary arteries
[20]. Higher estrogen in men also
increases inflammation which can cause unstable plaque
to rupture and occlude a coronary artery, thus creating a
sudden heart attack [21,22].

However, it is not clear how estrogens contribute to
CVD development in the elderly. On one hand, it has long
been known that aging men have a propensity to
develop high levels of estrogen combined with woefully
inadequate testosterone [23]. On the other hand most
aging men suffer both low testosterone and estrogen [24].
The most possible explanation of this controversy is that
estrogens act on cardiovascular system even at low
quantities. Moreover, aging men are at risk for having
excess activity ofaromatase. The effect of
surplus aromatase is that most testosterone is converted
to estrogen [25]. Given that many aging men suffer from
CVD, it seems plausible that in the elderly, an imbalance
between endogenous testosterone and estrogen may
contribute to CVD deterioration. Of note, recent studies
showed that the lower testosterone the higher estrogen
levels and the subsequent risk of CV mortality [26].
Taking in account the above considerations it could be
easily assume that the rate of testosterone decline is of
outmost importance: Elder prostate cancer patients
suffering of CVD who receive androgen-deprivation
medical therapy may develop gradual increment of CVD
risk with the gradual decline in total testosterone levels.
In contrast those undergoing bilateral orchiectomy are in
immediate risk due to rapid drop of testosterone levels.

CONCLUSION

Further studies are warranted to determine whether
interventions that raise estrogen levels might affect CVD
disease risk in men. Moreover, clinicians need to be aware
of the serious risk of CVD complications when deciding
the type of androgen deprivation therapy in aged CVD
patient with prostate cancer.
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