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Hypothyroidism and Cerebral Infarction: A Case Report and
Literature Review

Mei-Yuan Sun', Ta-Cheng Chen’, and Yung-Lung Le¢’

Abstract- Thyroid hormone has been studied in cardiovascular disease but rarely in cerebrovascular disease
(CVD). Recently, hypothyroidism has been suggested to be related to risk factors such as atherosclerosis but
not directly to CVD. We reported a 52-year-old woman with acute ischemic stroke, and greatly improved
general conditions after thyroid hormone replacement. Hypothyroidism is reported to be one of the causes
of hypertension or elevated cholesterol levels, the established risk factors of CVD. Further studies of the
possible association of thyroid hormone and CVD are warranted. Thyroid hormone might need to be sur-
veyed in CVD patients especially if there are symptoms and signs of thyroid disorders.
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INTRODUCTION

Cerebrovascular disease (CVD) is the main cause of
death and disability in adults. Risk factors for CVD
include age, hypertension, cardiac diseases, diabetes
mellitus, cigarette smoking, dyslipidemia; and, possibly
also elevated C-reactive protein level and hyperhomo-
cysteinemia. Hypothyroidism has been studied in car-
diovascular disease but rarely mentioned in CVD
patients. Here, we reported a patient diagnosed as acute
stroke clinically, and with her neurological and general
conditions improved greatly after thyroid hormone
replacement. There may be growing evidence sugges-
tive of the relationship between hypothyroidism and ath-
erosclerosis. Hypothyroidism thus could be at least indi-
rectly related to CVD.

CASE REPORT

A 52-year-old right-handed woman visited our out-
patient department (OPD) of Neurology because of
weakness of the left limbs and dysarthria for 2 days. She
experienced one episode of consciousness impairment
more than 10 years ago, slow gait for 2 years and mild
dyspnea on exertion for some time. She has not been
diagnosed with any systemic disease, has not had any
operations, did not smoke or drink, and did not take any
medication, herbs or pills. According to the patient’s
statement, sudden onset of left limbs weakness and
dysarthria developed 2 days earlier when she was hav-
ing ice cream that afternoon. The condition worsened on
the next day but stabilized afterwards.

On admission, her vital sign was stable except tran-
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sient elevation of the blood pressure (170/90 mmHg).
Physical examination revealed a mild puffy face with
edematous eyelids, a grade II/VI systolic murmur over
the apex on cardiac auscultation, and mild nonpitting
pretibial edema. A hoarse voice and dry as well as brittle
hair was also noted. The patient was oriented on neuro-
logical examination, which revealed left central facial
palsy, dysarthria, left hemiparesis (3/5 muscle strength
diffusely) and hypesthesia of the left limbs. During hos-
pitalization, laboratory studies revealed decreased Hgb

Figure 1. Before treatment, the chest film revealed obvious car-
diomegaly in configuration.

(10.5 g/dl), T4 level (0.9 pg/dl), elevated Cholesterol
(229 mg/dl) and ESR (97 mm/hr).

The chest film showed obvious cardiomegaly (Fig.
1), and brain CT showed a low density over the right
corona radiata and old multiple infarcts in the right basal
ganglia, the right corona radiata, and the pons (Fig. 2).
Transthoracic cardiac echocardiography revealed region-
al wall motion abnormality, left ventricle dysfunction,
mitral regurgitation, tricuspid regurgitation and pericar-
dial effusion (350 ml). Ejection fraction was 33-43%.
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Figure 3. After thyroid hormone replacement 2-3 months later,
the cardiomegaly was improved.

Figure 2. Brain CT showed a low density over the right corona radiata and old multiple infarcts in the right basal ganglia, the right

corona radiate, and the pons.
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Carotid duplex showed tortuosity of internal carotid
artery and intima-media thickness (1.2 mm) in bilateral
carotid bulbs, but there was no plaques or hemodynamic
changes.

Further laboratory data showed Free T4 0.3 ng/dl,
T3 0.4 ng/ml, TSH >75 ulU/ml, microsomal Ab
1:6400 X (+) and cortisol (AM) 13.9 ug/dl. According to
the clinical and laboratory data, autoimmune hypothy-
roidism was suspected and thyroxine sodium 0.05 mg
per day was prescribed. The left hemiparesis and
dysarthria recovered almost completely after the replace-
ment therapy with thyroid hormones for 2-3 months.
Cardiomegaly and shortness of breath are also improved
(Fig. 3). After a two-year follow-up period, the patient
had essentially no obvious neurological deficit.

DISCUSSION

The abnormality of the heart in this patient was
obviously related to hypothyroidism. However, the
abrupt onset of left-limbs weakness, left facial palsy, and
dysarthria was compatible with a diagnosis of cere-
brovascular disease rather than hypothyroidism, as the
latter usually presented with an insidious onset of gener-
al weakness. Thyroid hormone influences cardiac perfor-
mance via changes in peripheral circulation and is relat-
ed to an increased risk of functional cardiovascular
abnormalities and atherosclerosis"”. Ischemic stroke is
rarely mentioned in patients with hypothyroidism except
in Hashimoto thyroiditis. In Hashimoto encephalopathy,
a stroke-like pattern with mild cognitive impairment or a
diffuse progressive type with seizures, psychotic
episodes, and dementia has been noted. The pathogene-
sis is unclear but autoimmune-mediated inflammatory
attack of cerebral vessels probably played a role™.
However, our patient did not have Hashimoto thyroiditis.

Possible association between hypothyroidism and
cerebral infarction

Many articles elaborated on the roles of the risk fac-
tors of cardiovascular disease or atherosclerosis in
hypothyroidism. There is substantial evidence that
hypothyroidism alters several risk factors of cardiovas-
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cular disease, including hypertension and hypercholes-
terolemia which may result in accelerated atherosclerosis
and premature cardiovascular abnormalities. In recent
years, hyperhomocysteinemia and endothelial dysfunc-
tion have also been identified as risk factors for athero-
sclerosis in patients with thyroid hormone deficiency®*”.

Elevated level of lipoprotein(a) [Lp(a)], a particular
atherogenic LDL variant, has also been reported in
hypothyroidism and is considered as an independent risk
factor for atherosclerosis®. Jurgens et al. showed that
Lp(a) and total as well as low-density lipoprotein choles-
terol were statistically significantly elevated, and the ele-
vation could be correlated with the severity of sympto-
matic cerebrovascular disease and the degree of carotid
stenosis®.

In 1969, McCully proposed that elevated plasma
homocysteine could cause atherosclerotic vascular dis-
ease”. Abundant epidemiologic evidence has validated
this relationship and shown that hyperhomocysteinaemia
is a common, independent risk factor for premature ath-
erosclerotic and thromboembolic disorders such as cere-
brovascular disease, coronary artery disease and venous
thrombosis"”'. Acute hyperhomocysteinemia causes
endothelial dysfunction, which might promote atheroma
development and is associated with asymptomatic
carotid artery wall thickening and stenosis">'”. Several
studies had demonstrated elevated homocysteine levels
in hypothyroidism, suggesting a potential mechanism for
the higher incidence of vascular disease observed in
patients with hypothyroidism“””.

Our patient did not have diabetes mellitus and the
known risk factor of her ischemic stroke was hypercho-
lesterolemia. There was increased IMT, but no plaque
formation in the carotid duplex study or vegetation in the
transthoracic echocardiography. There was no evidence
to suggest that atherosclerosis with thrombosis is the
cause of stroke in this patient from the lab work-up.
Also, the negative results of transthoracic echocardiogra-
phy, normal cardiac rthythm, and lack of past history of
heart disease made cardiac emboli an unlikely cause.
The improvement of the heart function (cardiomegaly)
and her neurological condition two to three months after
thyroid hormone therapy suggested that the event might
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be related to hypothyroidism. Therefore, any ischemic
stroke patient with possible manifestations of hypothy-
roidism should have thyroid function check-up and be
treated with thyroid hormone as early as possible.
Moreover, further large-scaled studies of the relationship
between hypothyroidism and ischemic stroke are war-
ranted.
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