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ABSTRACT

Kearns-Sayre syndrome is a rare mitochondrial disease that presents before the
age of 20 years with ptosis, external ophthalmoplegia, and pigmentary retinopathy
associated with endocrine and cardiac conduction abnormalities. Here we report an
18-year-old female presenting with fever, cough, secondary amenorrhea, diabetes,

ptosis, external ophthalmople gia, and ataxia . Fundosc opy revealed pigmen tary
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retinopathy. ECG showed
echocardiography revealed global left ventricular hypokinesia with reduced ejection
fraction. Hence, the diagnosis of Kearns-Sayre syndrome was made.

intraventricular conduction abnormalities, and 2D

Introduction

earns—Sayre syndrome (KSS) was first
described in 1958 as a rare mitochondrial
myopathy. The prevalence of KSS is
approximately 1-3 per 100,000 individuals.
The disease usually presents before 20
years of age with bilateral ptosis and
exercise intolerance. Other frequently
associated clinical features include cerebrospinal
fluid (CSF) protein elevation or cerebellar ataxia,
dementia, deafness, proximal myopathy, short
stature, and several endocrine disorders such as
diabetes mellitus, thyroid dysfunctions, Addison’s
disease, and hypoparathyroidism. The clinical triad of
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external ophthalmoplegia, pigmentary retinopathy,
and cardiac conduction defects is sufficient to make a
confident diagnosis. Here, we report a rare case of an
18-year-old Indian female with KSS [1 1].

Case presentation

An 18-year-old girl presented with epigastric pain
for 2 days. She also complained of fever, cough, and
weight loss of 3 kilograms during the last 2 months.
The fever was low-grade and associated with evening
rises. She expectorated scanty whitish sputum. She
had progressive ptosis for the last 6 years. She had no
loss of vision, diurnal variation of ptosis, or hearing
loss. Additionally, she had no history suggestive of
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limb weakness or myasthenia. She also complained of
amenorrhea for the last 2 years, which was preceded
by oligomenorrhea for 4 months. Her age of menarche
was 12 years, and she had regular cycles for 4 years
after menarche. She had no history suggestive of
cardiac illness, tingling or numbness of limbs, or any
history suggestive of tetany.

She was diagnosed with diabetes mellitus 6 years
ago and was prescribed basal-bolus insulin, but
her compliance with insulin was poor. She was the
firstborn child of a non-consanguineous marriage.
Family history for diabetes was absent, and there
were no similar complaints in the family.

On examination, her pulse rate was 134/minute, and
her blood pressure was 106/66 mm Hg. Her height
was 135 cm, and her weight was 30 kg, with a BMI of
16.46 kg/m?2. Higher mental functions were normal.
Cranial nerve examination revealed ptosis and
ophthalmoplegia involving all extra-ocular muscles
(Figure 1). Pupils were normal in size and reactive
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to light. Limb muscle tone, power, and reflexes were
normal. Dysdiadochokinesia and ataxia were noted.
Meningeal signs were absent. Pubarche was present.
Tanner staging was B1P2.

Respiratory system examination revealed signs of
cavitary consolidation. Cardiovascular and abdominal
examinations were normal.

Serum electrolytes, serum amylase, and serum
lipase were normal (Table 1). Arterial blood gas
analysis was normal. Sputum for acid-fast bacilli was
normal; however, sputum CBNAAT (Cartridge-Based
Nucleic Acid Amplification Test) showed a sensitive
strain of Mycobacterium tuberculosis.

Electrocardiogram showed right bundle branch
block with left anterior fascicular block (Figure 2).
2D-echocardiography revealed global left ventricular
hypokinesia with an ejection fraction of 40% and mild
mitral valve prolapse.

Fig. 1. Ptosis and ophthalmoplegia
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Table 1. Laboratory findings

PARAMETER RESULT REFERENCE RANGE
AT PRESENTATION AT 6 MONTH FOLLOW UP
Hemoglobin (g/dL) 9.5 11.8 12-14
ESR (mm/hour) 65 18 0-20
Random blood sugar (mg/dL) 542 146 100-140
Serum creatinine (mg/dL) 0.8 0.9 0.6-1.3
Urine Ketones 3+ NIL
Urine sugar 3+ NIL
Urine albumin 2+ NIL
Serum Albumin (g/dL) 2.42 4.1 3.2-5.5
Serum Total Calcium (mg/dL) 8.5 9.1 8.5-10.5
Serum Alkaline phosphatase (IU/L) 123 86 <110
Serum Triglycerides (mg/dL) 202 - <150
Serum LDL cholesterol (mg/dL) 74 - <100
Serology for HIV Non-Reactive - -
TSH (uIU/mL) 2.1 2.6 0.55-4.2
Free T4 (ng/dL) 1.0 1.1 0.7-1.6
Follicle-stimulating-hormone (mIU/mL - 0.2 3-10
Luteinizing-hormone (mIU/mL) - 0.3 5-25
Serum prolactin (ng/mL) - 10.2 <25
8AM-Cortisol (ug/dL) - 16.4 4-22

Fig. 2. ECG, Right bundle branch block with left anterior fascicular block.

Ophthalmological fundoscopy revealed pigmentary
retinopathy (Figure 3). Ultrasound of the abdomen
and pelvis was normal. MRI of the brain and orbit with
contrast was normal. Audiogram was normal.

A final diagnosis of Kearns-Sayre Syndrome with
Pulmonary Tuberculosis was made as the patient had
ptosis, external ophthalmoplegia, cerebellar ataxia,
intraventricular conduction abnormalities, diabetes
mellitus, hypogonadotropic hypogonadism, and
pigmentary retinopathy.

For treatment, she was hydrated with intravenous
fluids, and regular insulin infusion was given. Basal-
bolus insulin with glargine U-100 and regular insulin,
respectively, was initiated later on. Anti-tubercular
drugs (Isoniazid 300 mg + Rifampicin 450 mg +
Ethambutol 800 mg + Pyrazinamide 750 mg) were
started as per standard protocol. Pyridoxine and
multivitamins were given. Tablet Ivabradine 5 mg once
a day and tablet telmisartan 20 mg once a day were
started as advised by the cardiologist. She was advised
on a diabetic diet, and insulin education was given.

188

Mudraje S et al. Kearns Sayre Syndrome. CRCP. 2024; 9(4):186-191



July/August 2024, Volume 9, Issue 4

Fig. 3. Fundoscopy picture showing pigmentary retinopathy

At this point, amenorrhea was attributed to chronic
malnutrition due to pulmonary tuberculosis leading
to hypothalamic amenorrhea. The patient’s glycemic
control was achieved with basal-bolus insulin. Fever
and cough subsided. Her appetite improved, and she
gained 5 kilograms in weight. At 2 months, her sputum
CBNAAT came back negative, and she completed ATT
at the end of 6 months.

However, amenorrhea persisted during follow-
up at the 6th month. Follicle-stimulating hormone
and luteinizing hormone levels were low, indicating
hypogonadotropic hypogonadism. Serum prolactin
levels, 8 AM cortisol, and thyroid function tests
were normal. She was started on combined pills
and regained her menstrual cycles. She was advised
to follow up regularly in the Endocrinology and
Cardiology clinics.

Discussion

Kearns-Sayre syndrome (KSS) is a slowly progressive,
rare mitochondrial genetic disorder with multisystem
involvement. KSS is defined by the clinical diagnostic
triad: onset before the age of 20 years, chronic
progressive external ophthalmoplegia, and pigmentary
retinopathy. Affected individuals have at least one
of the following associated conditions: heart block,
cerebrospinal fluid protein greater than 1000 mg/L,
cerebellar ataxia, short stature, deafness, dementia,
and endocrine abnormalities. The clinical triad of

external ophthalmoplegia, pigmentary retinopathy,
and cardiac conduction defects is sufficient to make a
confident diagnosis [1-3].

The exact prevalence of this condition is unknown.
However, the approximate prevalence is 1 to 3 per
100,000 individuals. The etiology is a single, large
deletion of mitochondrial DNA, ranging from 1,000 to
10,000 DNA nucleotides. It is generally not inherited
but arises from mutations that occur after conception.
Approximately 90% of cases of KSS are sporadic. Rarely,
mitochondrial inheritance (i.e., mother to children) is
seen. Symptoms may start in the age group ranging
from infancy to adolescence. Only 226 cases had been
registered in the literature until 1994 [4-6].

Patients present with symptoms involving multiple
organs. Clinical manifestations include mild
skeletal muscle weakness, ptosis, and external
ophthalmoplegia. Cardiac manifestations include
recurrent syncope due to conduction blocks,
bundle branch blocks, fascicular blocks, non-
specific intraventricular conduction disturbances,
cardiomyopathies, and ventricular dysfunction.
Our patient had ptosis, external ophthalmoplegia,
pigmentary retinopathy, and ECG showed non-
specific intraventricular conduction abnormalities.
CNS manifestations include hearing loss, cerebellar
ataxia, impaired cognitive function, hypotonia,
reduced tendon reflexes, skeletal muscle atrophy,
and progressive intervertebral space narrowing.
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Seizures are infrequent. Lumbar puncture will
show cerebrospinal fluid protein of more than
1 g/L. Our patient had cerebellar ataxia and
dysdiadochokinesia.

Endocrine  manifestations  include  diabetes,
anterior hypopituitarism causing growth hormone
deficiency, hypogonadism, and hypothalamic-
pituitary axis dysregulation. Primary hypothyroidism,
hypoparathyroidism, dyslipidemia, and adrenal
insufficiency are rare manifestations. Depending
on the degree of preservation of beta cell secretory
capacity and peripheral muscle insulin sensitivity,
the phenotype of mitochondrial diabetes in KSS may
resemble that of type 1 or type 2 diabetes mellitus.
They may rarely present with diabetic ketoacidosis.
Our patient’s phenotype resembled type 1 diabetes,
and she presented with diabetic ketosis. Most patients
with mitochondrial diabetes do not require insulin
therapy at diagnosis, but they may progress more
rapidly to requiring insulin than patients with type 2
diabetes mellitus. The use of HbA1lc for the diagnosis
of mitochondrial diabetes has not been validated but
can be used for follow-up. Treatment of mitochondrial
diabetes in KSS should be individualized based on
phenotype [7, 8].

Ophthalmologic symptoms were seen in most of the
patients. Cardiac conduction defects cause syncope
and heart failure in up to 57% of KSS patients and
play a role in the mortality of 20% of these patients.
Cognitive decline is seen in 31% of patients. The
frequency of endocrine disturbances has been
reported to range from 35% to 67%, and 13% develop
mitochondrial diabetes [9, 10]. Endocrine dysfunction
can be the initial presenting symptom preceding other
neurological manifestations of KSS [11].

Muscle pathology will show ragged-red fibers,
ragged-blue fibers, or cytochrome c-oxidase-negative
fibers. Furthermore, postmortem neuropathology of
patients can be associated with severe demyelination
of the white matter tracts of the brain. It is not known
why the loss of myelin occurs [11-13].

Treatment is mainly symptomatic and supportive
and involves multiple specialties depending on the
organs involved. Pacemaker implantation can prevent
syncope and reduce morbidity in patients presenting
with advanced AV conduction abnormalities.
Arginine, citrulline, and taurine have been shown
to have limited efficacy. Respiratory chain cofactors
(succinate, riboflavin, thiamine, and Coenzyme Q10),
antioxidants (Coenzyme Q10, idebenone), and agents
like creatine, levocarnitine, and folate have been tried,
but evidence is lacking for most of these therapies.

RCE.

Aerobic and resistance exercise training have shown
to improve respiratory chain enzyme activity,
strength, and mitochondrial biogenesis. Prognosis
varies depending on the severity and number of
organs involved [10, 14].

The patient expressed gratitude for the care received

and satisfaction with the treatment. She stated that
she had gained weight and was feeling better after
glycemic control was achieved with the treatment.
She added that she was satisfied after she regained
her menstrual cycles.

Conclusion

Kearns-Sayre Syndrome is a rare cause of
mitochondrial diabetes, and KSS should be suspected
when a patient presents with diabetes, ptosis,
ophthalmoplegia, and pigmentary retinopathy.
Suspicion of syndromic diabetes is important when a
patient presents with young-onset diabetes and multi-
system involvement. Meticulous fundoscopy should
be an important part of the examination in diabetic
patients. A multidisciplinary approach is necessary for
management and better outcomes in KSS.

Limitations

CSF analysis, pyruvate levels, IGF-1, and GH
stimulation tests were not performed. Genetic testing
was not available for this patient.
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