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Dear Editor,

Premature ovarian insufficiency (POI) is defined as the occur-
rence of hypergonadotropic hypoestrogenic amenorrhoea in 
women under the age of 40 years and it is part of well described 
autosomal recessive syndromes (Perrault, Richard Rundle, 
Alstrom, Wolfram syndromes and Mitochondriopathies) (1). 
The association of hypergonadotropic hypogonadism (HH) 
in females and sensorineural hearing loss (SNHL) in females 
and males was described as Perrault syndrome (PS). Some 
patients also have neurological manifestations, but their exact 
frequency cannot be ascertained since several reports did not 
include a description of a neurological examination. More 
recent studies have investigated whether the neurological 
signs in some of the patients are a coincidental finding or part 
of the syndrome. Some researchers proposed a possible clas-
sification of PS to type I, without neurological disease, and 
type II or AAHH (The association of ataxia, hypergonadotropic 
hypergonadism and hearing loss), with progressive neurologi-
cal disease (2, 3).
Previously, partial deficiency of the mitochondrial enzyme 
cytochrome c oxidase and muscle coenzyme Q10 (CoQ10) 
deficiency was reported in cases with PS (4, 5). Recently, 
mutations in 17 beta-hydroxysteroid dehydrogenase type 
4 (also known as D-bifunctional protein (HSD17B4/DBP)) 
which is also involved in Zellweger syndrome, one of three 
leukodystrophies and mitochondrial histidyl tRNA synthetase 
(HARS2) also implicated, in the leukoencephalopathy with 
brainstem and spinal cord involvement and lactate elevation 
(LBSL), have been proposed as the genetic causes of PS 
(6-8). The “ovarioleukodystrophies” comprise a group of rare 
leukodystrophies associated with POI. Some of the patients 
have a variant of “vanishing white matter disease” with muta-
tions in subunits of eukaryotic initiation factor 2B (EIF2B) (9). 
Although HSD17B4, mitochondrial histidyl tRNA synthetase 
(HARS2) and EIF2B should be examined in other cases, it 
may be time to classify PS type II under the leukodystrophies. 
The report of Pierce et al. (8), represents a valuable contribu-

tion, because recent findings in genetic research have sug-
gested that a large number of genetic disorders are highly 
related in the genotypical root. For example; Alstrom syn-
drome has begun to be classsified as a ciliopathy (10). The 
late-onset form of GAII and the myopathic form of CoQ10 
deficiency are allelic diseases and chylomicron retention 
disease and Marinesco-Sjogren syndrome are related (11, 12).
We suggest that, before proceeding with further laboratory 
investigations, clinical and neurological examinations must 
be fully performed and a correct diagnosis of the cases 
made as there are many syndromes sharing several findings. 
Long term follow up is very important, since some clinical 
manifestations appear later in life. Pierce et al. (8) evalu-
ated the sisters MK and LK, whose clinical manifestations 
had been thoroughly described previously by Fiumara et al. 
(13) and Mc Carthy and Opitz (14). Therefore, these sisters 
are the only cases who have such a detailed clinical history, 
multidiciplinary approach and long term follow up. At the 
end, a causative mutation was discovered (6). This simple 
approach will provide an opportunity to recognize associated 
syndromes and evidence requiring the initiation of further 
laboratory investigations.
Before making high cost moleculer analysis; simple blood 
tests for glucose, vitamin E, folate and B12 levels, alpha-feto-
protein, very long chain fatty acids and phytanic acid, lyso-
somal enzymes, amino and organic acids, serum ammonia, 
arterial pH levels, and X-ray of the skeleton could be carried 
out. Performing ECG, muscle biopsy, MRI, measurement of 
mitochondrial enzyme cytochrome c oxidase and CoQ10 lev-
els and DNA analysis for trinucleotide expansions at the SCA 
1, 2, 3, 6, 7 and FrieDreich’s Ataxia loci, mutations analysis of 
FMR1, HSD17B4/DBP, mitochondrial HARS2 and EIF2B for a 
number of similar cases will give valuable information about 
the pathogenesis of PS (3, 15). 
PS type II seems to be caused by both a malfunction of the 
mitochondria and of myelination. The question remains 
whether there is one gene or at least two different genes 
responsible for two different clinical entities. 

Address for Correspondence: Esma Sarıkaya, Sedat Simavi Sok., No:4 D:5 Çankaya 06680 Ankara, Turkey 
Phone: +90 312 310 31 00 e.mail: sudesarikaya@hotmail.com
©Copyright 2012 by the Turkish-German Gynecological Education and Research Foundation - Available online at www.jtgga.org
doi:10.5152/jtgga.2012.17



References

1. Sarikaya E, Ensert CG, Gulerman HC. Hypergonadotropic 
hypogonadism, progressive spinocerebellar ataxia and late onset 
sensorineural hearing loss: Case report and literature review. BJMG 
2011; 14: 77-88.[CrossRef]

2. Amor DJ, Delatycki MB, Gardner RJ, Storey E. New variant of 
familial cerebellar ataxia with hypergonadotropic hypogonadism 
and sensorineural deafness. Am J Med Genet 2001; 99: 29-33.
[CrossRef]

3. Georgopoulos NA, Papapetropoulos S, Chroni E, Papadeas ES, 
Dimopoulos PA, Kyriazopoulout V, et al. Spinocerebellar ataxia 
and hypergonadotropic hypogonadism associated with familial 
sensorineural hearing loss. Gynecol Endocrinol 2004; 19: 105-10.
[CrossRef]

4. De Michele G, Filla A, Striano S, Rimoldi M, Campanella G. 
Heterogeneous findings in four cases of cerebellar ataxia 
associated with hypogonadism (Holmes’ type ataxia). Am J Hum 
Genet 2010; 87: 282-8.

5. Gironi M, Lamperti C, Nemni R, Moggio M, Comi G, Guerini FR, et 
al. Late-onset cerebellar ataxia with hypogonadism and muscle 
coenzyme Q10 deficiency. Neurology 2004; 62: 818-20.[CrossRef]

6. Pierce SB, Walsh T, Chisholm KM, Lee MK, Thornton AM, Fiumara 
A, et al. Mutations in the DBP-deficiency protein HSD17B4 cause 
ovarian dysgenesis, hearing loss, and ataxia of Perrault syndrome. 
Am J Hum Genet 2010; 87: 282-8.[CrossRef]

7. de Launoit Y, Adamski J. Unique multifunctional HSD17B4 gene 
product: 17beta-hydroxysteroid dehydrogenase 4 and D-3-

hydroxyacyl-coenzyme A dehydrogenase/hydratase involved in 
Zellweger syndrome. J Mol Endocrinol 1999; 22: 227-40.[CrossRef]

8. Pierce SB, Chisholm KM, Lynch ED, Lee MK, Walsh T, Opitz 
JM, et al. Mutations in mitochondrial histidyl tRNA synthetase 
HARS2 cause ovarian dysgenesis and sensorineural hearing loss 
of Perrault syndrome. Proc Natl Acad Sci U S A 2011; 16: 6543-8.
[CrossRef]

9. Mathis S, Scheper GC, Baumann N, Petit E, Gil R, van der Knaap MS, 
et al. The ovarioleukodystrophy. Clin Neurol Neurosurg 2008;110: 
1035-7.[CrossRef]

10. Girard D, Petrovsky N. Alström syndrome: insights into the 
pathogenesis of metabolic disorders. Nat Rev Endocrinol 2011; 7: 
77-88.[CrossRef]

11. Gempel K, Topaloglu H, Talim B, Schneiderat P, Schoser BG, 
Hans VH, et al. The myopathic form of coenzyme Q10 deficiency 
is caused by mutations in the electron-transferring-flavoprotein 
dehydrogenase (ETFDH) gene. Brain 2007; 130: 2037-44.[CrossRef]

12. Aguglia U, Annesi G, Pasquinelli G, Spadafora P, Gambardella A, 
Annesi F, et al. Vitamin E deficiency due to chylomicron retention 
disease in Marinesco-Sjögren syndrome. Ann Neurol 2000; 7: 260-4.
[CrossRef]

13. Fiumara A, Sorge G, Toscano A, Parano E, Pavone L, Opitz JM. 
Perrault syndrome: evidence for progressive nervous system 
involvement. Am J Med Genet A 2004; 128: 246-9.[CrossRef]

14. McCarthy DJ, Opitz JM. Perrault syndrome in sisters. Am J Med 
Genet 1985; 22: 629-31.[CrossRef]

15. Jenkinson EM, Clayton-Smith J, Mehta S, Bennett C, Reardon W, 
Green A, et al. Perrault syndrome: further evidence for genetic 
heterogeneity. J Neurol 2011; Oct 27. [Epub ahead of print] 

Esma Sarıkaya
Perrault Syndrome J Turkish-German Gynecol Assoc 2012; 13: 149-50150

http://dx.doi.org/10.2478/v10034-011-0050-z
http://dx.doi.org/10.1002/1096-8628(20010215)99:1<29::AID-AJMG1119>3.0.CO;2-Q
http://dx.doi.org/10.1080/09513590400001427
http://dx.doi.org/10.1212/01.WNL.0000113719.67643.B7
http://dx.doi.org/10.1016/j.ajhg.2010.07.007
http://dx.doi.org/10.1677/jme.0.0220227
http://dx.doi.org/10.1073/pnas.1103471108
http://dx.doi.org/10.1016/j.clineuro.2008.06.002
http://dx.doi.org/10.1038/nrendo.2010.210
http://dx.doi.org/10.1093/brain/awm054
http://dx.doi.org/10.1002/1531-8249(200002)47:2<260::AID-ANA21>3.0.CO;2-V
http://dx.doi.org/10.1002/ajmg.a.20616
http://dx.doi.org/10.1002/ajmg.1320220324



