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ABSTRACT

Kearns-Sayre Syndrome is a rare mitochondrial
disorder which is caused by mitochondrial DNA
deletion. It has a typical triad of progressive
external ophthalmoplegia, pigmentary
retinopathy, and heart block. Multisystem
involvements may frequently be associated with
these features. Ragged red fibers are shown in
histopathological examination and these findings
can be confirmed by electronmicrography. In this
article, a 17-year-old male who had this triad and
other clinical conditions, such as short stature,
sensorineural hearing loss, lactic acidosis, and
hypogonadism was presented in the light of the
literature review.
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INTRODUCTION

Kearns Sayre syndrome (KSS), a rare disease,
was first described by Kearns and Sayre in 1958
(). It is also called ophthalmoplegia-plus
syndrome, oculocranio- somatic syndrome,
chronic progressive external ophthalmoplegia
and myopathy, chronic external ophthalmoplegia

associated with ragged red fibers (RRFs). It is
characterized by a triad of progressive external
ophthalmoplegia, pigmentary retinopathy, and
cardiac conduction defects (1). In addition to
these, mental retardation, muscle weakness,
cerebellar findings, Babinski signs, sensorineural
hearing loss, epileptic seizures, short stature,
delayed puberty, and other findings of
endocrinopathies may be seen. Increase in
cerebrospinal fluid (CSF) protein level (>100
mg/dl), and presence of RRF in muscle biopsy
are also characteristic features in this disease. It
occurs as a result of mitochondrial DNA (mtDNA)
deletions (2-8).

In this article, a case who had typical
characteristics of KSS was discussed regarding
to clinical, and laboratory findings in the light of
extensive literature review.

CASE-REPORT

A 17-years-old male presented to our department
with the complaints of bilateral eyelids dropping,
generalized fatigue, and failure to thrive. Fe had
dropping eyelids for 5 years, and tiredness for 2
years. His parents were consangiuos. They first
noticed delay in his growth and development at
age seven. They also stated that he went to
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~JO steo-artritin bulgu ve belirtilerinin
gderimesi, eriskinlerde romatoid amitin bujguve befirderinin
giderimesi, eriskinlerde akut agrilarn giderimesi, pnmer

herhangi birine karsi asin duyarl oldugu t
kontrendikedir. Asetiisalisilik asitya da diger non-steroid
anti-enflamatuvar ilaglan kullandiktan sonra astim, G

da alerji benzeri reaksiyon gorulen i

Non-steroid ano-enfamatuvar ilag

) tedavisi srrasinda GISde kanama, Ulser, hatta
perforasyon gérilebilir. Fatal gastro-intestinal olaylann
cogunun yaslilarda ve diiskiinlerde gotiildqgui bikiriMjgjnden.
bu gruptaki hastalarda NSAEI kufenlrken didcatiic
Oykiisiinde iskemk kalp hastahg bulunan kckrde n
kullanilirken dikkadi olunmalidir. NSAEI kullai
karaciger enzim diizeylerinde ylikselmeler gortitebir. Uzun
sireli NSAEI tedavileri srasinda renal papiler nekroz ve
djger bobrek hastaUdangoriileblr. Bobrekislevieri
olanlar, kalp yetmezIigi, karaciger yetmeziigi bulunaniar,
dkiredk ve ADE inhfciedrii Hg kubnanlar ve yaslarda risk
dahayuiksektir. A$r dehidratE hastalardanofekoksfc tecfavisne
baslarken cSkkadi oJunmakir. Sn retansiyonu, hipertansiyon
yada kalp yetmezii§i bulunanlarda rofekoksib tedavisine
dustik dozlarda baglanmali ve dfckatS oJunmakir. Refekoksfc
ite tedavi edten hastalarda kardiyovaskulertrombodk o
(ani 6lum, miyokard enfarktusu, stabil olma)
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tedavisi uygulanan hastalarda bazen anemi gériilebilir.
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injection needle
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Formli: Her bir kullanima hazir sinnga 0.5 m1'llk gozelti iginde 180-135 mikrogram peginterferon alfa-2a icerir. Ozellikleri: Pegasys. dallanmis bir monometoksi polietilen glikol (PEG) eklenmis rekombinant interferon alfa-2a'nin kovalent bir konjugatidir. FarmakokInetlk dzellikler Tek subkutan
Pegasys enjeksiyon uygulamasindan sonra pik serum konsantrasyonlanna 72-96 saat icinde ulagilir. Kararli durumdaki 8-14 litrelik dagilim volimyle (Vd) en fazla kan dolagiminda ve hicredisi svilarda goralir. Tedavinin 48. haftasinda plk/vadi deger orani yaklasik 1.5 - 2'dlr. EndlkasyonUn: Pegasys
erigkin hastalarda kronik hepatit Cnin tedavisinde asagidaki durumlarda endlkedinKopriilesme fibrozu olmayan veya koprilesme fibrozu olan, sirozlu veya sirozu olmayan hastalarda. Karaciger yetmezligi bulunmayan, kronik hepatit Cnin histolojik bulgulan ve serum gostergeleri bulunan (orn. anti-HCV,
transamInazlarda yitkselme. HCV-RNA) hastalarda endlkedlr. KontrendlkasyonUn: Aktifmaddeye veya yardima maddelerden herhangi birine karsi asin duyarlilik, alfa interferonlara agin duyarlilik, otoimmn hepatit. ciddi psikiyatrik bozukluk aykus, tiroid anormallikleri, ciddi hepatik disfonksiyon,
kontrol edilmeyen nobet bozukluklari ve/veya merkezi sinir sistemi fonksiyonunda bozukluk, gebelik, yardima madde olarak benzil alkol kullaniimasi nedeniyle 3 yasina kadar olan cocuklar ve yenldoganlar. UyariUr/onlemler: interferon tedavisi (Pegasys dahil) goren hastalar psikiyatrik istenmeyen
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olaylar agisindan dikkatle izlenmelidir. Kalp hastaligi, hepatik, renal. myeloid fonksiyon bozukluklannda dikkatle kullaniimalidir. Gebelik ve Emzlime Doneminde Kullanimi: Pegasys
gebelik sirasinda kullaniimamalidir. Pegasys tedavisinden veya emzirmeden hangisinin kesilecegi karan. Pegasys tedavisinin anne acisindan Gnemi goz onine alinarak verilmelidir
Yan Etkilen Pegasys ile en sik bildirilen istenmeyen etkiler hafif-orta siddettedirve dozaj degisikligi veya tedavinin kesilmesine gerek kalmadan tedavi edilir. Grip benzeri semptomlar,
triner, hematopoetlk, solunum, sinir sistemi, deri ve yen etkiler olusabilir, yen bir etki goriildaginde doktorunuza
basvurunuz. Kullanim Sekil ve Dozu: Pegasys'in Gnerilen dozu 48 hafta sireyle, haftada bir kez. subkutan yolla uygulanan 180 mlkrogram'dir. Saklama Kosulu: 2 C - 8 'C'de
(buzdolabinda) saklayiniz. Dondurmayiniz. Ticari $ekil: Pegasys 180, 135 mikrogram/0.5 mi | adet kullanima hazir sinnga, Pegasys i80, 135 mikrogram/0.5 mi 4 adet kullanima
hazir innga. Ruhsat Sahibinin Isim ve Adresi: Roche Mistahzarlari Sanayi Anonim Sirketi, Levent, Istanbul. Ruhsat No ve Ruhsat Tarihi: Pegasys 180mcg; 114/32 - 18.07.03,
Pegasys 135meg; 114/33 - 18.07.03. Uretim Yeri ve Adresi: F.Hoffmann-La Roche Ltd.. Basel, Isvigre. Recete ile satilir, ithal arinlerin fiyatlan her parti icin Saglik Bakanligi nca
belirlenmektedir. Tescilli marka. Aynndli bilgi iin prospektise bakiniz. Daha detayl bilgi firmamizdan elde edilebilir
Referanslar: |- Fried MW, et al. Peginterferon alfa-2a plus ribavirin for chronic hepatitis C virds infection. NEjM 2002;342:975-82. 2- Pegasys urin prospektisi
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primary school at age eight but was slow in
learning to read and write. He was always behind
his peers. There was no family history of similar
illness.

On physical examination, his height was short
(137 cm), weight was light (25 kg) and secondary
sex characteristics were not properly developed.
His pubic and axillary hair were scanty, long and
slightly pigmented (stage 2 according to Tanner
Staging of Sexual Development) his genitalia
were underdeveloped the deepening of the voice
was not completed.

Fig.l: Conjugate eyes movement (pitosis and partial
ophthalmoplegia).

Kearns-Sayre syndrome

On neurological examination, mental retardation
(WISC-R, total 1Q 60), bilateral semipitosis,
restricted vertical and horizontal conjugate gaze
palsy, facial diplegia, nasonated-hipophonic
speech were detected (Fig 1). Retinitis
pigmentosa was detected fundoscopically (Fg
2). Muscle power was 4/5 in the proximal muscle
groups of all limbs. Deep tendon reflexes (DTRS)
were normoactive in the upper extremities
whereas they were hyperactive in the lower
extremities.

Fig.2: Retinitis pigmentosa in fundoscopic examinatin.

On laboratory examination, complete blood count
and blood biochemistry including creatine
phosphokinase and fasting blood glucose were
normal. Lactic acid was elevated (36.1 mg/dl)
while pyruvic acid was normal (1.3 mg/dl) in
blood. Both CSF protein (183 mg/dl, normal
range: 15-45) and lactate (4.2 mmol/L, normal
range: 1-2.4) were increased. Testesterone (2.3
ng/ml, normal range: 2.55-7.53), follicular
stimulating hormone (FSH, 0.5 mlll/ml, normal
range: 2.5-15), luteinising hormone (LH, 1.4
mlll/ml, 2.5-16), were decreased whereas other
hormone levels including growth hormone,
prolactin, thyroid, cortisol, ACTH, parathormone,

117



Filiz Kog, et ai.

and calcitonine were normal. Standard
chromosome banding pattern using G-staining
method showed 46 XY.

In electrocardiography (ECG), bifascicular block
including right bundle branch block and left
superior-anterior hemiblock was observed. Mitral
valve prolapsus, thickening of mitral valve
leaflets, and moderate mitral valve failure were
detected in echocardiography (EcoCG).
Electroencephalography revealed diffuse slowing
of background activity and slow wave
paroxysms. Audiometric test showed bilateral
moderate sensorineural hearing loss (right>left).
In a plain X-ray of the wrist, bone age was
consistent with age 14. Abdomino-pelvic
ultrasonography was normal. Electromyographic
study revealed myogenic units in proximal
muscle groups. Diffuse cortical atrophy was
detected in cerebral computer tomography (CT).

A muscle biopsy was made from right biceps
muscle. Modified Gomori trichrome stain showed
RRFs (Fig 3). In electronmicrography,
subsarcolemmal mitochondrial accumulations,
abnormally increased and enlarged

Fig.3: Transverse section from the biceps muscle showing
typical ragged red fibres. Modified Gomori stain.
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mitochondria, para-crystalline inclusions,
osmophilic and electrodense structures were
observed.

The patient was diagnosed as KSS according to
clinical, laboratory, and histopathological
findings. Testesterone was given intramuscularly
once in every three weeks for gonadal
dysfunction. Angiotensin converting enzyme
(ACE) inhibitor was started perorally for mitral
valve insufficiency.

DISCUSSION

KSS, one of the mitochondrial
encephalomyopathies, is a rare disease due to
genetic defects in mitochondrial DNA structure
(deletions in mtDNA) (2-7). Its exact incidence is
unknown (1). It affects both sexes equally. Its
onset is before the age of 20 years. Most cases
are sporadic but familial cases have also been
reported (8,9).

It is characterized by a triad of chronic
progressive external ophthalmoplegia,
pigmentary retinopathy, and cardiac conduction
defects (1-8). Central nervous system
dysfunctions such as mental retardation,
cerebellar ataxia, dementia and/or
encephalopathy, dystonia, and bilateral
sensorineural hearing loss may also be seen (10).
Increased protein level in CSF and abnormal
mitochondria in muscle biopsy are detected.
Additionally, muscle weakness (eg, dysphagia
and skeletal muscle weakness), cataracts,
proximal renal tubular acidosis, sensory-motor
polyneuropathy (clinical and/or subclinical-10% of
cases), and endocrinopathies (eg, diabetes
mellitus, growth retardation/short stature,
hypoparathyroidism) may be displayed (11-18).

Diabetes mellitus has been reported in 13% of
cases, half of which require insulin treatment
(14). Thyroid disease, hyperaldosteronism and
hypomagnesemia are uncommon (13). Short
stature has been documented in 38% of cases.
Harvey and Barnett suggested that spongioform
changes in the brain were responsible for short
stature (11). Gonadal dysfunction has been seen
in 20% of cases and it affects both sexes equally
(11). In researches, it has been shown that
pituitary glands in KSS patients are responsive to



gonadotrophic releasing hormone (GnRH), in
other words, the defect in pituitary-gonadal axis
is at the level of the hypothalamus.

In our case, clinical findings started at age 7.
First, his family noticed delay in growth and
developmental milestones and later, eyelid drop
and generalized fatigue. On examination, he had
mental retardation, bilateral ptosis, partial
external ophthalmoplegia, pigmentary
retinopathy, bilateral sensorineural hearing loss,
and weakness of proximal muscle groups. He
also had short stature and  incomplete
development of secondary sex characteristics.

Apart from the above manifestations, some
unusual clinical conditions, such as congenital
glaucoma, sparing of retina, non-autoimmune
Addison disease, anhydrosis and de Toni-
Fanconi-Debrei syndrome, and subclinical
peripheral neuropathy have been reported (19-
22).

KSS is associated with various cardiac findings,
predominantly complete heart blocks. In ECG,
conduction defects, long PR and QT intervals
can be detected (23,24). The complete heart
block has been implicated in sudden death.
Stroke may occur in KSS due to underlying
cardiac pathologies, probably secondary to
cardiac embolism (25,26). In our case,
conduction defects including bifascicular block
were seen in ECG.

In laboratory studies, serum creatinine kinase
may be normal or moderately elevated. Blood
lactate and pyruvate are usually elevated. CSF
lactate may be elevated even if blood lactate is
normal. CSF protein is high (> 100 mg/dl).
Hormones and biochemical parameters including
fasting blood glucose, calcium, magnesium, and
electrolites related to associated
endocrinopathies may be abnormal. We found
that both blood and CSF lactate and CSF protein
were increased. His hormone screen showed
decreased testosterone, FSH, and LH.

Neuroimaging studies often show cerebral and
cerebellar atrophy in KSS. They may also be
normal. Increased signal intensity in T2-weighted
MR images may be seen in various localizations,
such as subcortical white matter (symmetric or
asymmetric), brainstem, globus pallidus,
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thalamus, and cerebellum (27,28). Neuroimaging
findings usually do not correlate with specific
nerological symptoms. Our case had only diffuse
cortical atrophy.

RRFs are typical but not pathognomonic
morphological features in  mitochondrial
encephalomyopathies. These fibers appear red
in the modified Gomori trichrome stain due to
subsarcolemmal and interfibrillar abnormal
mitochondrial accumulations (29). In our case,
histopathological and electronmicrograhic
findings were compatible with mitochondrial
diseases.

The prognosis in KSS varies depending on the
severity of symptoms. And treatment is mainly
supportive and shows changes according to the
underlying pathologies such as pace-maker for
heart blocks, anticoagulants for cardioembolic
strokes, hearing apparatus for hearing loss,
hormone replacement for endocrinopathies,
vitamine supplementation (26, 28, 30). Komura
et al. reported that creatine supplementation was
effective in these patients and increased their
maximum performance by improving aerobic
oxidative function of mitochondria (31). In our
case, testesteron replacement and ACE inhibitor
were given. The patient was given instruction on
how to use hearing apparatus.

KSS is a rare mitochondrial disorder. In this
article, we wanted to present a typical KSS case.
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