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Could the theory of chaos contribute to the interpretation 
of pathogenesis of polycystic ovary syndrome? 
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Polycysti_c ova�y_syndrome (P�<?S) is� �yndrom� involving_de!e_cts in primar� cell�lar c�ntrol me�hanisms that result in
the expression of chronic anovulation and hyperandrogenism. In this syndrome the relation between the various parameters 
is of particular interest. These relations constitute the cornerstone of the pathogenesis of PCOS. The fact that the pathoge­
nesis of the PCOS has not yet been clarified, despite the plethora of relative information, may be the result of a general way 
of thinking in the interpretation of several scientific data, and especially those that refer to biochemical phenomena. The use 
of the various models of the theory of chaos, that permits a concrete approach for the interpretation of data, may constitute 
an optional procedure for the future understanding of the association of different parameters and their disturbances in the 
pathogenesis of PCOS. 
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Introduction 

Polycystic ovary syndrome is a syndrome involving defects in primary cellular control mechanisms that 
result in the expression of chronic anovulation and hyperandrogenism. This syndrome has for years been 
one of the most controversial entities in gynecological endocrinology. Since the initial report of Stein and 
Leventhal [l ], our knowledge of the endocrine mechanism underlying the clinical signs of the syndrome is 
still fragmentary, incomplete and often confusing [2]. 

PCOS is a familial condition. Clinical genetic studies have pointed to an autosomal dominant mode of 
inheritance, but a complex trait with an oligogenic basis seems more likely. Evidence has been found, so 
far, for the involvement of two key genes in the etiology of PCOS. The results of both linkage and associa­
tion studies suggest that the steroid synthesis gene CYPI la and insulin VNTR regulatory polymorphism 
are important factors in the genetic basis of PCOS and may explain, in part, the heterogeneity of the syn­
drome. Thus, differences in expression of CYPl 1 a could account for variation in androgen production in 
women who have polycystic ovaries. It is postulated that those subjects carrying class III alleles at the insulin 
gene VNTR locus are more likely to be hyperinsulinemic and to suffer from menstrual disturbances, and 
may be at higher than normal risk of NIDMM [3]. 

Three major pathophysiologic hypotheses have been proposed to explain the clinical findings of PCOS 
related to three major laboratory findings. The three interlinked and not necessary mutually exclusive 
hypotheses are as follows: (a) The LH Hypothesis: A primary neuroendocrine defect leading to exaggerated 
LH pulse frequency and amplitude results in ovarian hyperandrogenism and anovulation. (b) The Insulin 
Hypothesis: A unique defect in insulin action leading to hyperinsulinemia results in excess androgen secre­
tion and anovulation. (c) The Ovarian Hypothesis: A primary defect of sex steroid synthesis or metabolism 
results in exaggerated ovarian androgen secretion and anovulation [4]. 

A fourth hypothesis for a primary defect at the level of the ovary comes from the classic polycystic ovarian 
morphology seen histologically or by pelvic ultrasonography. Although the presence of many small follicles 
with a high androgen to estrogen ratio was first thought to represent a high rate of follicular atresia in polycy­
stic ovaries, recent studies have demonstrated that granulossa cells are viable and able to respond to FSH 
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