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ABSTRACT
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Arterial dissection is one of the common etiologies of young ischemic strokes. We report a case of Graves’ disease presenting
as isolated spontaneous cervical internal carotid artery dissection followed by subarachnoid haemorrhage. A young female in
her early 40s presented with 3-day history of headache and left hemiparesis. MRI of the Brain showed acute right hemispheric
watershed infarcts. CT Angiogram showed a short segment right cervical internal carotid artery dissection. Her serum TSH was
markedly reduced with an elevated free T3/free T4 ratio (1.78) and strongly positive Anti TSH-R antibodies. She was treated with
anticoagulants and antithyroid medications. Still, later she developed an episode of focal seizure following right frontal subarach-
noid hemorrhage, when anticoagulation was stopped and started on a single antiplatelet, with which she recovered well. Spon-
taneous cervical internal carotid artery dissection and focal subarachnoid haemorrhage presenting secondary to Graves’ disease
without any other symptomatic systemic manifestations of hyperthyroidism is probably rare.
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INTRODUCTION

Carotid artery dissection accounts for about 10-25% of
ischemic strokes in the young population." Headache,
ipsilateral facial or eye pain, neck pain and neurologi-
cal deficits are the usual presenting features. Arterial
dissection occurs due to multifactorial actiology and
implies a tear in the intimal layer usually occurring
spontaneously or secondary to trauma, leading to mural
thrombus formation and distal ischemic symptoms or
as a tear in the tunica adventitia, causing ancurysmal
dilatation ot subarachnoid haemorrhage.” About 61%
of carotid dissections occur spontancously secondary
to multiple actiologies, but that secondary to Graves’
disease is uncommon.” We report a patient with newly
detected Graves’ hyperthyroidism presenting as acute
ischemic stroke due to unilateral cervical carotid artery
dissection and later had a focal seizure due to focal sub-
arachnoid haemorrhage.

CASE PRESENTATION

A young female in her early 40s, without any known
prior co-morbidities presented with sudden onset left
upper and lower limb weakness along with deviation
of her mouth towards the right for 3 days duration.
She had difficulty in doing her routine household
chores due to left upper limb weakness and was able
to walk without support. She had a mild headache 3
days back at the onset of symptoms, which subsided
gradually over 1-2 days. She did not have vomiting,
neck pain, trauma, loss of consciousness or bleeding
from nose, ear or mouth. She was neither a smoker
nor an alcoholic. She had no history of migraine or
significant family history. Her clinical presentation was
suggestive of an acute vascular event in the right MCA
territory. On examination, she had no markers of hy-
percholesterolemia or connective tissue disorder. Her
blood pressure was within normal range and her pulse
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Antibody was strongly positive, sugges-
tive of Graves’ disease. ANA-IF was
2+ and ANA profile was negative. ECG
showed normal sinus rhythm and 2D
ECHO showed normal ejection fraction
with grade 1 diastolic dysfunction.

TREATMENT

She was managed conservatively with an-
ticoagulation. She was started on methi-
mazole 5mg/day and slowly up titrated
to 20mg/day. She was also started on
propranolol as she had persistent resting
tachycardia, though asymptomatic.

OUTCOME AND FOLLOW-UP

Figure 1. MRI Brain Axial DWI showing acute infarcts (A-D) MR Angiography showing

carotid dissection (E-F)

was regular and equally felt on both sides. She had no
carotid bruit or cardiac murmur. There were no signs
of Horner’s syndrome. She was alert and oriented, had
mild dysarthria, left UMN facial palsy, left upper limb
power 3/5 and left lower limb drift, without sensory
dulling, ataxia or visual disturbances. Her NIHSS score
was 5 and her mRS was 3.

INVESTIGATIONS

MRI Brain showed multiple patchy acute infarcts in the
right MCA-PCA cortical watershed region and right
MCA-ACA internal watershed region. MR Angiog-
raphy showed dissection in the right internal carotid
artery at its origin extending for about 2 cm and causing
significant luminal narrowing (Figure 1). CT Angiog-
raphy also showed similar findings and there was no
evidence of large artery atherosclerotic disease in other
vessels (Figure 2).

On day 7 of hospitalization, our patient

developed a brief episode of left-sided
focal motor seizure with impaired awareness. Imaging
showed subarachnoid hemorrhage in the right frontal
region (Figure 3). Anticoagulation was stopped and
she was initiated on levetiracetam and a single antiplate-
let. She had no further seizures and her neurological
deficits improved. She was advised to avoid activities
predisposing to cervical injury for at least 6 months.
On follow-up after 1 month, she had improvement in
neurological deficits with only residual dysarthria. Her
NIHSS was 0 and mRS was 0. She is kept on regular
follow-ups with an endocrinologist for the manage-
ment of hyperthyroidism.

DISCUSSION

Arterial dissection accounts for about 1-2% of all
ischemic strokes and is more common in younger in-
dividuals. About 7% of young ischemic strokes were
secondary to artetial dissection in an Indian study.’

Routine haematological and
biochemical investigations
including a lipid profile,
HbA1C and serum homo-
cysteine levels were normal.
Serum TSH was 0.005
milU/mL  (normal 0.5-5
mIU/L), free T3 was 11.25
pg/mL (normal 2.3-4.1 pg/
ml) and free T4 was 6.32
ng/dL (normal 0.8-1.8 ng/
dL). Free T3/Free T4 ratio

was 1.78. TSH Receptor

Figure 2. CT Angiography showing right internal carotid dissection at its origin (A-C)

167 | Kerala Medical Journal | July - Sept 2024 | Vol XVII Issue 3



Lakshmi Priya et al,. Spontaneous Arterial Dissection Secondary to Graves’ Disease: A Possible Association

vehicle accidents,
falls or direct blunt
injuries  to  the
neck. Though
spontaneous  dis-
sections are attrib-
uted to variety of
genetic  (Ehlers-
Danlos syndrome
type IV, Marfan’s
syndrome,
autosomal
dominant polycys-
tic kidney disease,
Osteogenesis  im-

perfecta 1) and
Figure 3. A) CT Brain showing right frontal subarachnoid hemorrhage. B) Axial SWI sequence showing blooming €nVitonmental
in the same region factors (minor pre-

Carotid artery dissections are multifactorial but are
usually either traumatic or spontaneous. The carotid
and vertebral arteries are more prone to dissection as
compared to other arteries of similar size like coronary
or renal arteries, probably due to their greater mobility
and the propensity to get injured by contact with sut-
rounding bony structures like cervical vertebrae and
styloid process.®® The tears in arterial walls are nototi-
ously difficult to identify but a sub-intimal tear leads
to intramural hematoma causing stroke either due to
ischemia or embolic phenomenon and a sub-adventi-
tial tear leads to aneurysmal dilatation of the artery or
subarachnoid haemorrhage.®

cipitating events like
dancing, practicing yoga, coughing, vomiting, sneezing,
anesthesia recipient, amusement park rides or chi-
ropractic neck manipulations), the etiology is usually
speculative and definite precipitant remains elusive in
most cases as in our patient.”

The association of carotid dissection with thyroid
dysfunction is a rarely reported entity. Campos et al
first reported two cases with bilateral carotid dissec-
tion with Graves’ disease who eventually succumbed,
and postmortem evaluation of one of those patients
showed segmental medial arteriopathy, which was a

(Figure 3). In addition to
classical presenting features
of dissection like headache,
facial pain and neck pain, the
other reported features are

Normal Vessel wall

Decreased peripheral
vascular resistance;
Increased Cardiac
output *

$

Horner’s syndrome, cranial

YyY

nerve palsies especially lower

Immune mediated

TSHRAD {—‘ Flow derived shear stress |

nerves and pulsatile tinnitus.’

Spontaneous internal
carotid artery  dissection
causes ischemic  strokes
in the majority like our
patient, while other pres-
entations include transient

ischemic

ischemic attacks,

Rupture of tunica intima causing
intramural thrombus

‘—‘ Altered Cellular and ECM architecture*

)
Rupture of tunica adventitia causing
Subarachnoid Hemorrhage

optic neuropathy, amaurosis
fugax and retinal infarct.’
Traumatic arterial dissection
can occur due to signifi-
cant insults following motor

Figure 4. Proposed mechanisms of arterial dissection due to Graves’ disease.

*Thyroid hormones cause pe-ripheral vasodilatation by direct effect causing decreased peripheral resistance,
which activates renin-angiotensin system to increase sodium and water retention, which along with the
direct iono-tropic effect of thyroid hormones causes increased cardiac output. # Thyroid hormones have a
di-rect effect on vascular smooth muscles, endothelial cells and extracellular connective tissue; TSH R Ab -
Thyroid Stimulating Hormone Receptor Antibody. (Illustrated by author L Priya)
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Iytic process involving tunica media and was attrib-
uted to be an immune mediated mechanism similar
to the prior reported case with SLE and similar his-
topathological findings.'"
a retrospective study among 58 spontaneous carotid
artery dissection patients and found that antithyroid
antibodies were present in 31% of those patients
and proposed a hypothesis that arterial disease might
be one of the phenotypic expressions of generalized
immune activation.””  Another retrospective study by
Shi Z et al showed that antithyroid peroxidase antibod-
ies to be significantly elevated in young ischemic stroke
patients with intracranial large artery stenosis (16.5%
out of 121 patients), proposing an immune mediated
pathogenesis.”” Thyroid hormone has a direct effect
on vascular smooth muscles causing vasodilation,
that activates renin-angiotensin system to increase the
plasma volume, which in addition to its transcriptional
and non-transcriptional effects on cardiac myocytes
increases the cardiac output, thereby creating a hyper
dynamic circulatory state.'* Although Graves’ disease
can be coincidentally detected along with carotid dis-
section in our patient, we consider it to be less likely
in view of the support from existing literature. In our
patient, we hypothesize that the hyper dynamic flow
state in Graves’ disease causes sheer stress on the vessel
wall, which is already in a state of altered microstruc-
ture (vascular smooth muscle cells, endothelium and
connection tissue) due to both direct and probable
immune mediated mechanism, making the vessel vul-
nerable to dissection and perhaps this alteration occurs
prior to the manifestation of overt clinical signs and
symptoms of hyperthyroidism like ophthalmopathy
or dermopathy (Figure 4). There had been a report
of familial association of Graves’ Disease with suba-
rachnoid haemorrhage which had hypothesized hyper
dynamic flow state as one of the predisposing mecha-
nisms.”® However, based on the available literature
currently, we neither confirm nor disprove the associa-
tion between Graves’ Disease and spontaneous arterial
dissection, but rather speculative.

Pezzini et al conducted

Our patient had tapering occlusion and vessel wall it-
regularity on CT angiogram (figure 2), which was
correlating with clinical picture to conclude carotid
dissection. However, an MR Angiogram with fat-sup-
pressed images would have helped to identify intramu-
ral hematoma if no clues had been obtained on CT
*We propose that in our patient hyperthy-
roidism would have caused a tear in tunica adventitia

Angiogram.

also leading to subarachnoid hemorrhage, though anti-
coagulant use may account for rare instances. DSA was
deferred to further characterise the aetiology given the

risks associated with already existing occlusive thrombus
in cervical ICA. Genetic testing is not routinely recom-
mended to patients with carotid dissection, but may be
useful in patients with recurrent dissections, positive
family history and patients with physical signs sugges-
tive of connective tissue disorders."”

As this patient had an occlusive thrombus with no other
significant bleeding tendencies initially, she was treated
with anticoagulation, but later when she developed
subarachnoid hemorrhage, single anti platelet was con-
sidered the treatment of choice as per recent AHA
guidelines. The risk of recurrent dissections are usually
higher in the initial few months after first event."” Man-
agement of hyperthyroidism is crucial as early and ap-
propriate management prevents further vessel damage.

LEARNING POINTS/TAKE HOME MESSAGES

* There must be a high index of suspicion of carotid
dissection in young patients presenting with acute
ischemic stroke though the classical symptoms of
dissection like headache or neck pain are vague.

*  Young females with arterial dissection must be
evaluated for Graves’ disease even though clinical
signs and symptoms of thyroid dysfunction are
absent.

* Hyperthyroidism may predispose to arterial dissec-
tion at two independent sites causing an occlusive
thrombus and subarachnoid hemorrhage.
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Abbreviations

TSH-R: Thyroid Stimulating Hormone Receptor
ANA: IF Anti nuclear antibody - Immunofluorescence
CT: Computed Tomography

MRI: Magnetic Resonance Imaging

MRA: Magnetic Resonance Angiography

ICA: Internal Carotid Artery

MCA: ACA Middle Cerebral Artery - Anterior Cerebral
Artery

MCA: PCA Middle Cerebral Artery - Posterior Cerebral
Artery

ECG: Electrocardiogram

ECHO: Echocardiography
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