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CASE REPORT

Multiple recurrent ischaemic strokes in a patient
with cancer: is there a role for the initiation
of anticoagulation therapy for secondary

stroke prevention?

Giselle Alexandra Suero-Abreu, " Jia Zhen Cheng,” Ryna Karina Then’

SUMMARY

A 52-year-old woman with a medical history of cervical
and thyroid cancer, hypertension, dyslipidaemia,
uncontrolled diabetes and heavy smoking was diagnosed
with a new metastatic cholangiocarcinoma. While
undergoing palliative chemotherapy, she developed
dysarthria and left-sided weakness. Imaging studies
showed multiple bilateral ischaemic strokes. On hospital
days 2 and 5, she developed worsening neurological
symptoms and imaging studies revealed new areas

of ischaemia on respective days. Subsequent workup
did not revealed a clear aetiology for the multiple
ischaemic events and hypercoagulability studies were
only significant for a mildly elevated serum D-dimer
level. Although guidelines are unclear, full-dose
anticoagulation with low molecular weight heparin was
initiated given her high risk of stroke recurrence. She was
discharged to acute rehabilitation but, within a month,
she experienced complications of her malignant disease
progression and a new pulmonary thromboembolism.
The patient died soon after being discharged home with
hospice care.
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BACKGROUND

Patients with cancer have a substantial risk of
ischaemic strokes, increasing their morbidity and
mortality by more than twofold. This is a commonly
recognised but poorly studied clinical situation,
which represents a significant management chal-
lenge and brings together several medical fields.
Ischaemic stroke is the second most common brain
lesion in patients with cancer and, after an initial
ischaemic stroke, accounts for 31% of all recurrent
thromboembolic incidents in these patients.' * The
pathophysiology of cancer-associated ischaemic
stroke has been described, but the specific mech-
anisms linked to distinct patient and disease char-
acteristics are not well known.” There are no
current diagnostic or therapeutic guidelines for
the prevention and treatment of cancer-associated
strokes. Initiation of anticoagulation therapy for
secondary stroke prevention in such circumstance
remains controversial and clinical management of
these patients is challenging. We describe a case of
multiple recurrent ischaemic strokes in a patient
with cholangiocarcinoma. We present this case to
emphasise the need for more studies that could

shed light on the risk stratification and appropriate
management of recurrent strokes in patients with a
history of remote or current cancer. We also want
to highlight the lack of current guidelines for the
initiation of anticoagulation therapy for secondary
stroke prevention in cancer-associated strokes.

CASE PRESENTATION

This is the case of a 52-year-old woman with a
recently diagnosed liver mass with multiple bilat-
eral metastatic pulmonary nodules (figure 1A,B).
She had a history of cervical and thyroid cancer
10 and 4 years ago, respectively, both currently in
remission. The malignancy was initially detected
as a new unexpected liver finding on surveillance
imaging for her cervical cancer history. MRI with
MR cholangiopancreatography and pathology via
CT-guided percutaneous core biopsy confirmed the
diagnosis of cholangiocarcinoma. The patient also
had a medical history of hypertension, uncontrolled
diabetes mellitus, dyslipidaemia, asthma, morbid
obesity, hypothyroidism, neuropathy and arthritis,
as well as a 62 pack-years smoking history. The
patient underwent systemic palliative chemotherapy
with cisplatin and gemcitabine for 5 months, and
6 days after her eighth cycle of chemotherapy, she
presented to the emergency department with altered
mental status, sudden onset of left upper and lower
extremities’ weakness and slurred speech for 1day.
The patient also described having mild shortness of
breath for a few days and diffuse bilateral wheezing
was noted during examination. The patient was not
in acute respiratory distress; vital signs and oxygen
saturation on room air were within normal limits
during this admission. The patient had a medical
history of asthma and received a combination of
beta-adrenergic and anticholinergic bronchodilator
(DuoNeb) which improved her symptoms. With
regard to the neurological symptoms, the last known
normal (LKN) time was determined as 7 hours prior
to admission. A non-contrast head CT scan was
unremarkable; however, brain MRI findings were
consistent with acute multiple non-haemorrhagic
strokes. These infarcts involved the right frontal
and temporoparietal areas, in the vascular terri-
tory of the right middle cerebral artery bilaterally
(figure 2A,B). Infarcts also involved the left cere-
bellum corresponding to the vascular distribution of
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Figure 1 Non-contrast abdominal MRI showing a mass on the left
liver lobe (arrow) as a typical hypointense lesion on a T1-weighted
image (A). Non-contrast chest CT showing discrete multiple bilateral
lung nodules at the time of diagnosis (B; arrowheads).

the posteroinferior cerebellar artery (figure 2C,D). The patient
was admitted to the neurology stroke service for stroke workup
and poststroke care. On the second day of hospitalisation, she
experienced agitation, worsening dysarthria and left-sided weak-
ness. MRI studies showed a new small infarct in the deep white
matter of the right hemisphere, specifically in the right parasag-
ittal frontal lobe (figure 3). On hospital day 5, the patient re-ex-
perienced worsening dysarthria and increased weakness at the
left upper and lower extremities. There was also sensory deficits
to light touch and proprioception at the left side. A repeat brain
MRI demonstrated a new stroke within the body of the corpus
callosum and right cingulate gyrus (figure 4A,B), as well as the
superior aspect of the right cerebellar hemisphere (figure 4C,D).
When compared with the patient’s prior brain imaging studies,
the remaining acute and subacute strokes were essentially stable
in appearance. After this clinical event, the patient had a stable
hospital stay until discharge to an acute rehabilitation centre.

Figure 2 Hospital day 1, brain MRI showed bilateral middle cerebral
artery strokes (A,B) and left posterior inferior cerebellar artery strokes
(C,D: ADC, apparent diffusion coefficient ; DWI, diffusion weighted
imaging.

Figure 3  Hospital day 2, brain MRI showed small newly developed
strokes in the right parasagittal frontal lobe. ADC, apparent diffusion
coefficients; DWI, diffusion weighted imaging.

INVESTIGATIONS

At the acute presentation and after the two episodes of sudden
neurological deterioration, the patient underwent urgent
non-contrast head CT and brain MRI studies. Initial tests
were performed and showed that haemoglobin Alc was 6.8%,
low-density lipoprotein was 100mg/dL and high-density lipo-
protein was 51mg/dL. They also showed pancytopenia asso-
ciated with the recent chemotherapy treatments and elevated
alkaline phosphatase levels due to the underlying cholangiocar-
cinoma. Extensive workup to investigate the stroke aetiology
was conducted, and the relevant findings are discussed below in
relation to each differential diagnosis.

DIFFERENTIAL DIAGNOSIS
Several differential diagnoses wereconsidered, as described in
the following sections.

Embolic strokes due to cardiac aetiology

The patient had history of several major conventional vascular
risk factors such as hypertension, uncontrolled diabetes mellitus,
heavy smoking and dyslipidaemia. Imaging studies confirmed
recurrent acute ischaemic strokes in multiple vascular territories,
suggestive of embolic or—less likely—hypotensive or watershed
aetiologies. Workup was done to investigate a cardioembolic
actiology for the acute stroke: head and neck CT angiography
with and without contrast was unremarkable. Continuous ECG
did not reveal any concomitant acute myocardiac ischaemia or
arrhythmias, and cardiac enzymes were unremarkable. A trans-
thoracic echocardiogram (TTE) showed no atrial enlargement
and no evidence of intracardiac thrombus or patent foramen
ovale. However, there was moderate hypokinesis in the ante-
rior septal wall with a left ventricular ejection fraction of 40%.
This mild left ventricular systolic dysfunction was considered

2

Suero-Abreu GA, et al. BMJ Case Rep 2017. doi:10.1136/bcr-2016-218105



Novel treatment (new drug/intervention; established drug/procedure in new situation)

Figure 4 Hospital day 5, brain MRI showed two foci of new ischaemia
within the body of the corpus and right cingulate gyrus, as well as the
superior aspect of the right cerebellar hemisphere. DWI= diffusion
weighted imaging; ADC= apparent diffusion coefficient .

to be a result of the recent use of chemotherapeutic agents and
less likely to be the predisposing source for thrombus forma-
tion. After discussion with cardiology team, no loop recorder
was implanted at the moment given the patient’s cancer diag-
nosis, poor prognosis and immunocompromised state. Instead,
an event monitor was to be considered prior to discharge for the
purpose of long-term rhythm monitoring.

Embolic strokes due to infective endocarditis

Given the immunocompromised state of the patient secondary to
recent chemotherapy, blood cultures, erythrocyte sedimentation
rate (ESR) and C reactive protein (CRP) studies were obtained
to address a suspicion of endocarditis. A high ESR of 45 mg/
dL (normal range 0-20mg/dL) and a high CRP of 1.52 mg/dL
(normal <0.5 mg/dL) were found. There was one positive blood
culture for Gram-positive cocci in clusters, coagulase negative,
but subsequent blood cultures were negative which favoured
the probability of a contaminated specimen. Throughout the
hospital stay, there was no evidence of bacteraemia and no clin-
ical findings sustained suspicion for endovascular infection.

In light of her advanced malignancy, non-bacterial thrombotic
endocarditis (NBTE) was also considered as a manifestation of
the cancer-associated hypercoagulability. In contrast to infec-
tious endocarditis, in NBTE there is deposition of small, sterile
and friable vegetations on valvular surfaces leading to a throm-
bogenic state and embolic strokes. Notably, no valve vegetations
or murmur were reported in this patient on the TTE.*”* But,
the lesions on the heart valves in NBTE are commonly missed
and transoesophageal echocardiography (TEE) has been shown
to be more sensitive in detecting vegetations than TTE.” The
team considered conducting a TEE once the patient was in a
more stable clinical condition, but this was not done due to

comorbidities and high risk of bleeding. Early in the inpatient
management, the patient had severe thrombocytopenia due to
recent chemotherapy. Later, after the multiple recurrent episodes
of acute ischaemic events, the patient was placed on full dose
anticoagulation for secondary stroke prevention. The TEE was
going to be pursued as outpatient, but after discharge the patient
discontinued any interventions and opted for supportive care
only. Since conducting a more sensitive TEE was not possible in
this patient, the diagnosis of NBTE cannot be completely rule

7
out.

Brain metastasis in the setting of advanced
cholangiocarcinoma

Notably, multiple, non-specific, left-sided hyperintensities
were seen in the initial brain MRI fluid-attenuated inver-
sion recovery (FLAIR)images and, given the patient’s known
advanced cancer state, these findings suggested the possi-
bility of metastatic brain disease. For further investigation, a
complete non-contrast and contrast brain MRI was conducted.
This study confirmed the prior ischaemic findings, and the
multiple areas of mild contrast enhancement observed were
considered to be due to blood-brain barrier breakdown rather
than brain metastases.

Ischaemic stroke associated with the chemotherapy agents
There is a likely relationship between ischaemic stroke and
malignancy, and the risk elevates even higher in patients treated
with chemotherapy. This has been reported in association with
cisplatin-based chemotherapy and in some cases with gemcit-
abine. Our patient was undergoing a regimen combining these
two medications and therefore there was a chance of ischaemic
stroke as an adverse effect of the chemotherapy itself. Similar to
published reports, the initial stroke developed within 1-2 weeks
after the last chemotherapy session; however, it is not common
to have multiple recurrent strokes linked to chemotherapy
agents and a definitive proof of causality is difficult to establish.’
Although less likely, another possible aetiology was chemother-
apy-induced thrombotic microangiopathy such as thrombotic
thrombocytopenic purpura related to gemcitabine exposure, but
the patient did not have the clinical features indicative of this
clinical scenario.'’"?

Embolic source due to hypercoagulable state in the setting of
remote and active malignancy

After the multiple recurrent ischaemic events, and in the setting
of malignancy and obesity, hypercoagulable states were inves-
tigated. Main coagulation studies (prothrombin time, partial
thromboplastin time, and international normalised ratio) were
within normal ranges. Duplex ultrasonogram of the lower
extremities ruled out deep venous thrombosis (DVT) as the
source of the embolic events, and notably the patient was under-
going DVT prophylaxis since admission. Extensive hypercoag-
ulable workup was conducted and results for fibrinogen, anti-
thrombin III, protein C, protein S, factor V Leiden, prothrombin
gene mutation analysis, dilute Russell’s venom viper time screen,
cardiolipins, antiphospholipid antibodies and heparin-induced
antibodies were all found to be normal. The only significant
finding was an elevated D-dimer level of 3.19mg/dL (normal
value <0.5mg/dL). Similarly, a second D-dimer level was
measured and found to be elevated at 5.7 mg/dL after the third
recurrent stroke. Interestingly, several studies have reported
elevated D-dimer levels in recurrent cancer-associated strokes
and have suggested it as a biomarker of a hypercoagulable state
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and a predictor of the short-term risk of ischaemic strokes in
cancer patients.' ™

In cancer-associated thrombosis, the Khorana score is the most
validated method that helps to assess venous thromboembolism
(VTE) risk in cancer outpatients receiving chemotherapy and
to inform recommendation for thromboprophylaxis.”' ** The
calculated Khorana score for our patient using baseline data at
the time of chemotherapy was 1 point (body mass index >335 kg/
m?) for an intermediate VTE risk of 1.8%-2.0% at 2.5 months.
Our patient developed three ischaemic strokes and one VTE all
within 6 months after initiation of chemotherapy. Of note, to the
best of our knowledge, there is no published data on large cohort
studies using this score for risk prediction of arterial events such
as ischaemic strokes in patients with cancer.

TREATMENT
Following the first diagnosis of acute ischaemic stroke, the
patient was stabilised clinically and was promptly initiated on
the early key poststroke medical protocol according to national
guidelines. The patient had a LKN time of more than 4.5 hours
and also had pancytopenia with a low platelet count secondary to
the recent chemotherapy treatments. Thrombolytic therapy was
not appropriate, and she was admitted to a dedicated stroke unit
for medical management. Treatment included blood pressure
and glucose control, fluid management and swallowing assess-
ment. Antihypertensives were withheld on day 1 of admission
to facilitate permissible hypertension given a mild hypotensive
state; they were then resumed to achieve moderate blood pres-
sure control during the rest of the hospital course. She was also
initiated antithrombotic therapy with aspirin and statin therapy,
as well as inpatient DVT prophylaxis with subcutaneous heparin.
After the third stroke, full-dose anticoagulation with therapeutic
low molecular weight heparin (LMWH) was initiated (enoxa-
parin 120 mg twice a day subcutaneously). Although guidelines
about anticoagulation for stroke prevention in patients with
are unclear, this approach was initiated by consensus between
neurology and haematology—oncology in view of the patient’s
dramatic high-stroke recurrent risk. The possible hypercoagu-
lable state due to the advanced malignancy and the potential for
bleeding on anticoagulation were also discussed with the patient.
With regard to the metastatic cholangiocarcinoma, the
patient’s most recent cycle of palliative chemotherapy was 6 days
prior to the onset of the first neurological event, and further
oncological regimen was put on hold until acute neurological
issues were resolved. In general, the prognosis of patients with
unresectable stage IV cholangiocarcinoma is poor, and therapies
such as systemic chemotherapy have failed to show any signifi-
cant increase in survival. Thus, the benefit of palliative measures
should always be weighted against the potential side effects of
the therapy. Prior to discharge, the goals of cancer care were
discussed with the oncology team and the patient. It was recom-
mended a multidisciplinary supportive care to achieve clinical
stabilisation and a close follow-up with oncology as outpa-
tient to decide about resuming palliative chemotherapy. Also,
it was discussed additional palliative measures such as relief of
symptoms, placement of a biliary stent to bypass obstructions
and management of cholangitis to address future quality-of-life
concerns due to possible progression of the malignancy.

OUTCOME AND FOLLOW-UP

After a 7-day hospitalisation, the patient was discharged to
acute rehabilitation with instructions to receive continuous anti-
coagulation with enoxaparin (120 mg subcutaneously, twice a

Figure 5 Contrast chest CT and pulmonary embolism protocol
showing disease burden and significant progression of the multiple
bilateral lung metastasis (A) and filling defect consistent with
pulmonary embolism in the right lower lobe pulmonary artery (B).

day). The patient followed up with haematology—oncology as
an outpatient 2 weeks after discharge, and still had significant
residual dysarthria and weakness in the left upper and lower
extremities. Given her overall medical status, the patient decided
not to resume the palliative chemotherapy treatments and to
continue supportive care at the rehabilitation centre. One month
later, the patient presented to the ED complaining of abdominal
pain, nausea, vomiting and anorexia for 3 days. She was found
to have sepsis secondary to acalculous cholecystitis, progression
of the cancer and a complicated urinary tract infection related to
long-term Foley catheterisation and chronic urinary retention.
The patient also had shortness of breath and mild hypoxaemia,
and subsequent workup found remarkable progression of her
multiple lung metastases and a new onset pulmonary embolism
(figure 5A,B); despite being prescribed anticoagulation therapy
with enoxaparin as an outpatient. Due to her advanced chol-
angiocarcinoma, overall disease burden and multiple comor-
bidities, the patient was not a surgical candidate for cholecys-
tectomy or for additional palliative chemotherapy. She opted
for a cholecystostomy tube placement for symptomatic relief,
and after achieving clinical stability, the patient and her family
decided on her discharge home with hospice assistance and with
the appropriate comfort measures. The patient died 2 days after
being discharged.

DISCUSSION

In this report, we present a patient who developed multiple early
recurrent ischaemic strokes while undergoing chemotherapy for
metastatic cholangiocarcinoma. As in this case, patients with
active cancer may have multiple conventional vascular risk
factors which could be the main underlying stroke aetiology.’ °
However, compared with the general population, patients with
cancer are in a hypercoagulable state that increases their risk of
events such as venous thromboembolism, arterial thrombosis,
migratory superficial thrombophlebitis, NBTE and disseminated
intravascular coagulation.” ** ** In addition, besides coagula-
tion disorders, other mechanisms such as direct cancer effect,
paraneoplastic syndrome and complications of cancer treatment
have been identified as possible causes of stroke in patients with
cancer.' ¥ In our patient, a number of factors pointed towards
the probability of an embolic stroke aetiology due to cancer-as-
sociated thrombosis. These factors included the patient’s nega-
tive workup for the main traditional stroke risk factors, the pres-
ence of advanced-stage cancer, the occurrence of multiple early
recurrent strokes in distinct vascular territories and the elevated
D-dimer levels. In regard to D-dimer levels, several groups have
studied D-dimer as a marker of a cancer-associated hypercoag-
ulable state and in some cases high levels of D-dimer have been
correlated with an increased risk of early recurrent events in
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patients with cancer after an initial acute ischaemic stroke.

However, it is important to note that the predictive utility of
this biomarker is not always this straightforward. This is because
D-dimer levels could also be influenced by the advanced malig-
nancy itself (such as large tumour burden, progression and
metastasis without thrombosis), increased age, diabetes and
other factors.'* '* 2! Nonetheless, elevated D-dimer levels may
be helpful in recognising ischaemic stroke as the initial presen-
tation of an underlying malignancy in patients with cryptogenic
stroke and multiterritorial brain lesions.® ** That being said, in
this patient, the suspicion of cancer-associated thrombosis was
further strengthened when the patient also developed a new
pulmonary embolism, a manifestation of hypercoagulability
more frequently identified in patients with active cancer.

Further research is needed to better understand cancer-spe-
cific prothrombotic effects and how active inflammatory and
immune response mechanisms may play a role in the pathogen-
esis of stroke.”® ?” There are only a few large-scale epidemio-
logical reports that systemically study the incidence, mechanism
and appropriate treatment of recurrent stroke in patients with
cancer. One of the most recent comprehensive studies deter-
mined that the majority of patients with cancer with recurrent
thromboembolic events after ischaemic stroke had reached a
metastatic disease stage. In addition, the most common histo-
logical tumour type was adenocarcinoma and the most common
type of malignancy was lung cancer.' Prior studies have deter-
mined that other common cancer types linked to recurrent
stroke in patients are breast, gastrointestinal and gynaecological
cancers.' %" ** In the literature, we only found one reported case
of recurrent ischaemic stroke in the setting of cholangiocarci-
noma.” Some studies found that the median time from diagnosis
of underlying cancer to stroke was about 1year, but in a number
of patients with stroke could occur as early as 1month or as
late as several years after the cancer diagnosis. Interestingly, in
some patients with stroke can be the initial sign of cancer, and
approximately 849% of such patients had a second stroke within
the following 4 months.' % 3*7*

Anticoagulation in high-risk vascular events is an established
treatment. However, the use of risk-stratified thromboprophy-
laxis in patients with active malignancy as a strategy for the
prevention of arterial, as well as venous, thromboembolic events
is a less common intervention. Most clinical trials of cancer-as-
sociated thrombosis and the use of anticoagulation have focused
on the treatment and prevention of cancer-associated venous
thrombosis and clear guidelines have been established.*® %’
Several large studies have focused on the risk assessment, safety
and compliance with thromboprophylaxis for VTE in patients
with cancer.’*** However, it is uncertain how much these data
can be extrapolated to guide clinical decision making for the use
of anticoagulation in regards to arterial thrombotic events such
as ischaemic strokes.

Controversies remain concerning the initiation of antico-
agulation therapy and the optimal choice of medication for
secondary stroke prevention in the setting of active malig-
nancy. The goal of anticoagulation therapy in these patients
would be to decrease their substantial risk of short-term
stroke recurrence while also considering their risk of bleeding.
However, there is not enough data to support the claim that
early anticoagulation would be beneficial. One retrospective
study suggested that treatment with LMWH may be more
effective than warfarin for lowering the risk of stroke recur-
rence, but it was limited by a small sample size, confounding
factors and a short study period.'® There is also an ongoing
randomised phase I/Il trial evaluating enoxaparin versus

aspirin in patients with active cancer and first-ever acute isch-
aemic stroke to compare these treatments’ safety and efficacy
in preventing recurrent thromboembolic events (Clinical-
Trials.gov, NCT01763606). But, currently, the role of throm-
boprophylaxis for secondary stroke prevention in patients
with active cancer is not addressed in current stroke or cancer
treatment guidelines. Since this is an important evolving
area of research, large-scale randomised prospective studies
are needed to establish patient-specific and disease-specific
diagnostic and treatment algorithms for acute and recurrent
strokes in patients with cancer.

In closing, the interrelationship between ischaemic stroke and
cancer is a complex one. As the life expectancy of the general
population increases and the survival rate of patients with cancer
improves, the coexistence of stroke and cancer in adult patients
will continue to be common. This report seeks to highlight the
intricacies of this correlation. It emphasises the relevance of
establishing a distinct stroke aetiology on a patient-by-patient
basis, especially when active malignancy is present. This, in turn,
can have important implications for the prognosis, therapeutic
management and prevention of recurrent stroke in patients with
cancer.

Learning points

» Clinicians should remain alert for thromboembolic events
(both arterial and venous) in patients with cancer as a
possible cause of any clinical deterioration. Even though
their risk is significantly increased with advanced cancer,
delay in diagnosis is not uncommon and may negatively
impact patient morbidity and mortality.

» Identifying stroke aetiology in the setting of malignancy
can be complex due to the presence of traditional
cerebrovascular risk factors in many adult oncology patients,
but this is crucial to defining treatment and prevention
strategies.

» Some studies have associated elevated D-dimer levels with a
high risk of early recurrent ischaemic strokes in patients with
cancer. Thus, it can be beneficial to consider D-dimer levels
for risk stratification of recurrent events as part of the acute
inpatient stroke management of certain patients with active
cancer.

» There are no current recommendations to support any
benefit of early anticoagulation for secondary stroke
prevention after acute stroke in patients with cancer.
However, it should be considered if cancer-associated
hypercoagulability is likely to be the main stroke aetiology.
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