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Unexpected outcome (positive or negative) including adverse drug reactions

CASE REPORT

Internal carotid artery occlusion and stroke as a
complication of cisplatin-based chemotherapy for
metastatic testicular germ cell tumour

Roberto Christian Cerrud-Rodriguez, Maria Gabriela Quinteros, Mohammed Azam

SUMMARY

Testicular tumours are the most common tumours in
young men. Germ cell tumours (GCTs) account for 95%
of all testicular cancers, and the non-seminomatous type
(NSGCT) accounts for 50% of all GCTs. Cisplatin-based
chemotherapy is curative in up to 90% of patients, but
it is not without its inherent risks. Ischaemic stroke is a
very uncommon, but severe complication of cisplatin-
based chemotherapy. Strokes in young patients cause

a disproportionately large economic impact by leaving
victims disabled during their most productive years and
strains the healthcare system with expensive hospital
stays. We present a case of a young male patient with
past medical history of metastatic NSGCT with the
sudden onset of dysarthria, left hemiplegia and ipsilateral
hemisensory loss 3 days after receiving cisplatin-based
chemotherapy. Subsequent studies revealed a stroke
involving the right middle cerebral artery territory
secondary to an acute right internal carotid occlusion..

BACKGROUND
Testicular tumours are the most common solid
tumours in men between ages 15 years and 35
years, and they account for 1% of all cancers in
men. Germ cell tumours (GCTs) account for 95%
of all testicular cancers and the non-seminomatous
type (NSGCT) account for approximately 50% of
all GCTs. Chemotherapy based on cisplatin, etopo-
side and bleomycin is curative in up to 90% of
patients with NSGCT.! 2

The incidence of arterial thromboembolic events
in patients undergoing therapy with cisplatin ranges
between 0.3% and 1.6%. Ischaemic cerebrovas-
cular accidents (CVAs) associated to cisplatin-based
chemotherapy are thus very infrequent events, with
a strong temporal association between the admin-
istration of cisplatin and the CVA—most occur
within 10 days of administration, after a median
number of three cycles of chemotherapy—which
might suggest a causative relationship between the
two.” ™

Stroke is not a common occurrence in the young,
which are usually defined as the population below
45-49 years of age. Stroke in this patient population
has a disproportionately large economic impact by
leaving victims disabled during their most produc-
tive years. In addition, the estimated average cost of
a hospital stay for a young patient with ischaemic
stroke is US$34886.”

We believe our case is relevant because it high-
lights the importance of educating our patients
about potentially catastrophic adverse reactions
to treatment options that might be life-saving,
even if the said adverse reactions are extremely
uncommon—thus adhering to the basic ethical
principles of medicine. Our case also highlights the
financial burden that stroke in the young represents
for the patient, as well as for the healthcare system
in general.

CASE PRESENTATION

A 36-year-old man presents to the emergency
department with a 30-min history of sudden onset
of left hemiparesis, left facial droop, dysarthria as
well as ipsilateral decreased sensation. The patient
was at home when he suddenly fell to the ground
while walking towards the bathroom. His wife,
who accompanied him to the hospital, reported
that after hearing him fall to the ground, she ran
and found the patient lying on the floor, profusely
diaphoretic, but responsive and alert.

On physical examination, he was alert and
oriented to self, place and time. The patient was
found with dysarthric speech, left hemiplegia
and ipsilateral hemihypoesthesia; in addition to
these symptoms, the patient also had anosognosia
without asomatognosia.

Blood pressure was normal. National Institute of
Health Stroke Score (NIHSS) was 11.

Given these findings, a clinical diagnosis of
stroke was formulated. CT of the brain without
contrast was obtained and intracranial bleeding was
excluded.

Thrombolysis was then given within the time
frame defined by the American Heart Association/
American Stroke Association, without improve-
ment of the patient’s symptoms. Neurosurgical
thrombectomy was offered to the patient, but he
declined the intervention.

Our patient was a former smoker with a 20
pack/year history, and his past medical history was
remarkable for a left testicular NSGCT diagnosed 2
years before presenting to our hospital with stroke.
He quit smoking when he was first diagnosed with
cancer and was initially treated with a left orchiec-
tomy. He also denied any illegal drug use.

The patient was being followed up with serial CT
scans of the abdomen and pelvis, and new-onset
metastatic retroperitoneal lymphadenopathy was
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Figure 1 A high signal on diffusion weighted imaging in the right
middle cerebral artery distribution compatible with acute to subacute
infarct.

found 4 months before the stroke. Chemotherapy with etopo-
side and cisplatin was started when the metastases were discov-
ered.

He received a total of three cycles of chemotherapy, the last
one 3 days before the development of his acute neurological
findings. The review of systems were negative with the exception
of the patient endorsing mild bilateral blurry vision, which had
been present since his last chemotherapy session.

Family history was negative for stroke, connective tissue
disorder, coagulopathy.

INVESTIGATIONS
Serum studies on admission revealed hypomagnesaemia, normal
coagulation and lipid profile.

MRI of the brain revealed an acute to subacute infarct in the
right middle cerebral artery distribution (figure 1).

Duplex sonogram of the carotids was suggestive of right
internal carotid artery occlusion (figure 2). CT angiogram of
the neck was subsequently performed, showing a complete
occlusion of the right internal carotid artery (figure 3). The left
carotid system showed no evidence of atherosclerotic disease in
either study.

Hypercoagulable workup was obtained: serum homocysteine
level was normal; anticardiolipin antibodies, prothrombin gene
mutation, factor V mutation, methylenetetrahydrofolate reduc-
tase mutation, lupus anticoagulant and dilute Russell's viper
venom time test were all negative.

Transoesophageal echocardiogram and Holter monitoring
results were unremarkable.

< 80765 - 41 SAG >

Figure 2 A sagittal CT angiogram image demonstrates abrupt
occlusion of the right internal carotid artery.
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Figure 3  Loss of colour Doppler flow signal at the right internal
carotid artery (ICA). The colour Doppler flow signal seen in the adjacent
right external carotid artery.

DIFFERENTIAL DIAGNOSIS
Cerebrovascular disease in the young is not a common occur-
rence.’ Our patient had none of the classical risk factors for
stroke, with no history of hypertension, diabetes or dyslipi-
daemia. There was also neither personal nor familial history of
connective tissue disorders.

He also had no history of heart disease. Structural heart
abnormalities that could have precipitated a cardioembolic
stroke, including a patent foramen ovale, were ruled out with
the normal transoesophageal echocardiogram. Normal Holter
monitoring ruled out paroxysmal atrial fibrillation as the aeti-
ology for stroke in our patient.

Coagulopathy, which itself is a rare cause of stroke in young
adults,” was ruled out in our patient. He had neither personal
nor familial history of sickle cell disease nor any other haemo-
globinopathy which could explain his stroke. His complete
blood count on admission was unremarkable, ruling out poly-
cythaemia.

Thus, we conclude that the only risk factor present in our
patient was having received cisplatin-based chemotherapy 3 days
before his ischaemic stroke, this being his third cycle of chemo-
therapy, which correlates well with what has been described in
the literature.

TREATMENT

After his admission, the patient was managed with daily aspirin.
Statins were not used as their benefit in patients with stroke unre-
lated to atherosclerotic disease is controversial. Vascular surgery
was consulted, but deemed the patient not to be a surgical candi-
date.

OUTCOME AND FOLLOW-UP

The patient was discharged to short-term rehabilitation facility
after a 10-day hospitalisation. Speech had improved, with no
residual dysarthria, and he had recovered some motor strength
in his left lower limb.

He was re-evaluated 3 months later and had completely recov-
ered motor strength in his left lower extremity, thus regaining
the ability to ambulate. He had persistent severe residual weak-
ness in his left upper limb. NIHSS at the time of re-evaluation
was 5.

DISCUSSION

Few other cases of CVAs in young male patients affected
by NSGCT after cisplatin-based chemotherapy have been
reported.’™ To the best of our knowledge, besides our case
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report, only two reports of a cisplatin-related internal carotid
occlusion have been reported in the past, with one of them being
caused by an internal carotid dissection.”®

Our patient developed a right internal carotid occlusion with
subsequent right middle cerebral artery stroke 3 days after
receiving his third cycle of cisplatin-based chemotherapy, which
fits in the usual time frame for symptom presentation established
in the literature.*’

The exact mechanism by which this cerebrovascular toxicity
occurs is still up to debate—in general, chemotherapy active
against NSGCTs has been associated to increased platelet aggre-
gation, increased serum levels of von Willebrand factor, as well
as direct endothelial lesion. Cisplatin, in particular, has been
associated to an increased o-adrenergic tone, as well as a state
of hypomagnesaemia, which by itself increases the sensitivity of
the vascular endothelium to contracting agents.”* ® Of note, our
patient was found to have low serum magnesium on presenta-
tion, which required aggressive intravenous correction with
magnesium sulfate.

There is still no consensus on what the appropriate preven-
tive strategy for patients receiving cisplatin-based chemotherapy
should be to prevent stroke. It is thus especially important to
develop a protocol to regularly monitor serum magnesium levels
in these, correcting any derangement as soon as it is detected. In
addition, we find ourselves in agreement with the authors who
advocate the prophylactic use of low molecular weight heparin
as an anticoagulating agent and aspirin for its antiplatelet action

Learning points

» Although cisplatin-based chemotherapy can be curative
in patients with non-seminomatous germ cell testicular
tumours, there is a small, but real, risk of major stroke—and
patients need to be properly educated about this risk.

» Other, more common causes, of cerebrovascular disease
in young adults should be ruled out first, making this a
diagnosis of exclusion.

» Stroke in young patients can be catastrophic given the
disproportionately large economic impact by leaving victims
disabled during their most productive years.

» We hope to increase awareness of this adverse effect and
inspire research institutions to help devise protocols to
reduce the risk of stroke in patients receiving cisplatin-based
therapy.

during each cycle of cisplatin-based chemotherapy to try to
reduce the risk of stroke, although this will require additional
studies to prove its efficacy.’

Even though a stroke in the young can have catastrophic
psychological, medical and financial consequences, it is fortu-
nate that the long-term functional prognosis is usually good,
with most patients returning to their neurological baseline
or suffering minimal disability. The caveat is that long-term
mortality in this population is increased even 20 years after the
event when compared with the general population.' *°’
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