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Thyroid hormones have various effects on the 
reproductive system of the human female. 
Alteration in thyroid function, particularly hy-

pothyroidism, can cause ovulatory dysfunction, the lat-
ter being the leading cause of impaired female fertility.1-3 
Although the underlying causes of hypothyroidism and 
polycystic ovary syndrome (PCOS) are completely dif-
ferent, these two entities have many features in com-
mon, including oligo- or anovulation; decreased serum 
sex hormone–binding globulin; increased serum free 
testosterone, luteinizing hormone (LH) and cholesterol 
concentrations.4-7 Moreover, since ultrasonography be-
came available, an increase in ovarian volume and the 
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BACKGROUND AND OBJECTIVES: Primary hypothyroidism may be associated with ovarian enlargement and/ 
or cyst formation. We evaluated the effect of thyroid hormone replacement therapy on hormonal changes, ovar-
ian volume and sonographic appearance. 
DESIGN AND SETTING: Open, prospective study of women admitted to university gynecology clinic.
PATIENTS AND METHODS: The study included 26 patients with untreated hypothyroidism who had polycystic 
(n=10) or normal-appearing (n=16) ovaries and 20 euthyroidic controls. Basal serum total testosterone, free tes-
tosterone, androstenedione, dehydroepiandosterone-sulfate, prolactin, estradiol, luteinizing hormone, follicle-
stimulating hormone, free T3, free T4 and thyroid-stimulating horone, together with ovarian volumes, were 
determined and repeated after euthyroidism was achieved. 
RESULTS: Ovarian volumes of patients with hypothyroidism were significantly greater compared with controls, 
and their magnitudes diminished significantly during thyroid hormone replacement therapy. Hypothyroidic 
patients with polycystic ovaries had significantly higher serum free testosterone and dehydroepiandosterone-
sulfate, but lower androstenodione levels compared with those who had normal-appearing ovaries. Serum total 
testosterone concentrations were significantly higher in hypothyroidic patients without polycystic ovaries, and 
thyroid hormone replacement therapy achieved a significant reduction in total as well as free testosterone. 
CONCLUSION: Severe longstanding hypothyroidism leads to increased ovarian volume and/or cyst formation. 
A decrease in ovarian volume, resolution of ovarian cysts and reversal of the polycystic ovary syndrome-like 
appearance, together with improvement in serum hormone levels, occurred after euthyroidism was achieved. 

appearance of bilateral multicystic ovaries, sometimes 
mimicking polycystic ovaries, have been reported in 
various cases with primary hypothyroidism.8-15 

Consistent regression of the ovarian cysts after thy-
roid hormone replacement therapy supports a causal re-
lationship between hypothyroidism and ovarian stimu-
lation. In addition, the presence of ovarian cyst has been 
considered a diagnostic marker for hypothyroidism.16-18 
Enlargement and cystic changes in ovaries of patients 
with hypothyroidism has been observed in numerous 
case reports after Silver et al19 raised this concern the 
first time.8-15 However, we are unaware of prospec-
tive case-controlled studies in the literature, showing 
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whether there is any association between ovarian cysts 
and hypothyroidism, or whether treating these patients 
with thyroid hormones could decrease ovarian volume, 
reverse morphological changes and affect serum hor-
mone levels. The aim of this study was to compare basal 
and post-treatment ovarian volumes of patients with 
primary hypothyroidism (with or without polycystic 
ovaries) and to determine whether there is any change 
in serum levels of ovarian and/ or adrenal hormones af-
ter thyroid hormone replacement therapy.

METHODS
Twenty-eight women with untreated primary hypothy-
roidism admitted to the Department of Gynecology, 
the Department of Endocrinology, or the Metabolism 
Polyclinics at Erciyes University between June 2002 and 
July 2004 were enrolled in this prospective study. As 
people living in rural areas around the capital of Kayseri 
were devoid of medical service, some patients presented 
with a full-blown clinical picture of hypothyroidism. 
Pregnancy occurred in two patients during the study, 
and these patients were excluded from the final analy-
ses. The Ethics Committee of the Erciyes University 
School of Medicine approved the study, and informed 
consent was obtained from all patients. 

All patients were in the reproductive age group, had 
no history of previous ovarian surgery and had not re-
ceived any medication that could affect adrenal hormone 
metabolism. Primary hypothyroidism was diagnosed on 
the basis of low serum free thyroxine (FT4) (<9.0 pg/
mL) and elevated thyroid-stimulating hormone (TSH) 
(>5 µIU/mL) levels together with the presence of signs 
and symptoms of hypothyroidism. In all cases, hypo-
thyroidism was diagnosed for the first time. No patient 
had received any thyroid hormone replacement therapy 
prior to presentation. Exclusion criteria were the pres-
ence of secondary hypothyroidism, congenital adrenal 
hyperplasia, Cushing syndrome, androgen-secreting 
ovarian or adrenal tumor and polycystic ovary syn-
drome (PCOS). Patients who were excluded because 
of PCOS were evaluated according to the Rotterdam 
criteria.20 Congenital adrenal hyperplasia was exclud-
ed with an intravenous adrenocorticotropic hormone 
(ACTH) stimulation test. To identify those patients 
who might be heterozygous for 21-hydroxylase defect, 
serum 11-desoxycorticosterone levels below 13 ng/mL 
and serum 17-hydroxyprogesterone levels below 10 ng/
mL were considered normal.21,22 Patients who had first- 
or second-degree relatives with established PCOS were 
also excluded. Twenty healthy women with regular 
menstrual cycles without any hormonal disturbances 
served as controls. Ovaries with 12 or more peripher-

ally arranged antral follicles (2-9 mm in diameter) and/ 
or increased ovarian volume (>10 mL) were defined as 
polycystic.20 Then, patients were divided into 3 groups: 
(1) controls (with normal menstrual cycle, normal hor-
monal profile and without any endocrinologic diseases 
and ovarian morphologic disturbances; (2) hypothy-
roid patients with polycystic ovaries; and (3) hypothy-
roid patients without polycystic ovaries. The age, body 
weight and height of each patient were recorded, and a 
complete physical examination was performed. Ovarian 
volume was measured as described by Campbell et al.23 

Sonographic examinations using 3.5 MHz abdominal 
or 6.5 MHz vaginal transducers (Hitachi, EMB 450, 
Japan) were carried out by the same operator (N.E.) 
to avoid inter-observer variability. Measurements were 
recorded before and after thyroid hormone therapy. 
The underlying cause of hypothyroidism was autoim-
mune thyroiditis (n=23), postpartum hypothyroidism 
(n=2) or treatment with radioactive iodine (n=1). Most 
of the patients had autoimmune thyroiditis and were, 
for the first time in their lives, found to be hypothyroid. 
Therefore, the mean duration of hypothyroidism in the 
study population could not be determined in retrospect. 

Blood was taken at baseline and after euthyroidism 
was achieved for measuring serum follicle-stimulating 
hormone (FSH), luteinizing hormone (LH), 17-hy-
droxyprogesterone (17OHP), dehydroepiandoste-
rone-sulfate (DHEAS), total testosterone (T), free T, 
cortisol, 11-desoxycorticosterone (11DOC), andro-
stenedione (A), free thyroxine (FT4), free triiodothy-
ronine (FT3), thyroid-stimulating hormone (TSH) 
and thyroid peroxidase antibody (anti-TPO). Samples 
were obtained in the fasting state and at the early fol-
licular phase (in women with regular menstrual cycles) 
or on a convenient day for those who were amenorrheic. 
Patients with hypothyroidism were treated with appro-
priate doses of L-thyroxine (Tefor, Organon, Holland) 
until a euthyroid state was attained, at which time se-
rum hormone levels were re-evaluated. The size and ap-
pearance of the ovaries were checked at least 3 months 
after euthyroidism was achieved. Depending on the age 
of the patient, the severity of hypothyroidism and com-
pliance, the mean time to achieve euthyroidism was 7.8 
(4) months. The median duration of follow-up was 12 
months (range, 9-26). 

FSH, LH, total T, free T, A, estradiol (E2) (DSL-
4900, Webster, Texas) and DHEAS (Immunotech, 
Marseilles, France) were measured by radioimmunoas-
say. The intra-assay and inter-assay coefficients of varia-
tion were, respectively, 3.2% and 8.4% for FSH, 6.8% 
and 7.9% for LH, 8.1% and 9.1% for total T, 3.7% and 
7.9% for free T, 4.3% and 6.0% for A, 5.2% and 5.5% for 
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E2, and 5.6% and 4.1% for DHEAS.
Mean values and standard deviation for continu-

ous variables were calculated using standard meth-
ods. All variables were tested for normality using the 
Kolmogorov-Smirnov test, and appropriate logarithmic 
transformations were applied to the variables that were 
not normally distributed. Baseline data between the 
three groups (controls, hypothyroid patients with poly-
cystic ovaries and hypothyroid patients without poly-
cystic ovaries) were compared using one-way analysis 
of variance and post hoc Tukey test. Pretreatment com-
parisons between controls and all hypothyroid patients 
(those with and without polycystic ovaries) were per-
formed by the independent samples t test. Differences 
within the groups after treatment were compared with 
the independent samples t test. The pretreatment and 
post-treatment data of patients with hypothyroidism 
were compared using the paired t test. All analyses were 
performed using SPSS, 13.0 version (Chicago, Illinois). 
Statistical significance was set at P<.05.

RESULTS
Of the 26 women with hypothyroidism who fulfilled 
the inclusion criteria, 10 had sonographical evidence 
of polycystic ovaries and 16 did not. Twenty healthy 
euthyroidic women served as controls. Table 1 sum-
marizes the serum hormone levels and ovarian volumes 
of the study population and controls before and after 
hormone replacement therapy. As patients with severe 
(TSH ≥ 100 IU/mL; n=4) and mild (TSH <100 IU/
mL; n=22) hypothyroidism were included, baseline 
serum TSH levels showed great variation (range, 7.48-
163 µIU/mL). 

The mean age and mean body mass index (BMI) of 
hypothyroid patients with PCOS, hypothyroid patients 
without PCOS and controls were comparable, as were 
basal serum FSH, LH, E2, 11DOC, DHEAS, A, free 
T and 17OHP concentrations (P>.05). Hypothyroid 
patients with PCOS had significantly higher pretreat-
ment serum prolactin, DHEAS and free T levels but 
lower TSH levels than hypothyroid patients without 
PCOS. When compared with controls, pretreatment 
serum free T3, free T4, TSH, prolactin, cortisol and 
total T concentrations were significantly different in pa-
tients with hypothyroidism (P<.05). 

A significant improvement in serum hormone levels 
occurred after thyroid hormone replacement therapy. 
Serum FT3 and FT4 levels increased whereas serum 
TSH, prolactin, E2, free T and total T levels decreased. 
The serum DHEAS levels of patients with polycystic 
ovaries remained high, and there was no overall change 
in serum cortisol, 17OHP and 11DOC levels after 

achievement of euthyroidism. Before the initiation of 
therapy, women with hypothyroidism and polycystic 
ovaries had complaints of excessive hair growth (n=2) 
and/or oligomenorrhea (n=6), whereas the correspond-
ing numbers of women with hypothyroidism and nor-
mal-appearing ovaries who had these complaints were 
5 and 14, respectively. Improvement in the menstrual 
cycle occurred in 18 women (5 cases with polycystic 
ovaries and 13 cases with normal-appearing ovaries) 
after achieving euthyroidism. 

Patients with hypothyroidism and polycystic ova-
ries had significantly higher basal DHEAS and free 
T but lower A levels when compared with those with 
normal-appearing ovaries (P<.05). Serum total T con-
centrations were significantly higher in hypothyroid pa-
tients without polycystic ovaries, and thyroid hormone 
replacement therapy achieved a significant reduction 
in total and free T levels. The ovarian volumes of pa-
tients with hypothyroidism (with or without polycys-
tic ovaries) were significantly greater when compared 
with controls (P<.05, Figure 1). Basal ovarian volumes 
within the study population were similar, although 
the slightly larger size of the left ovary in those with 
polycystic ovaries was statistically significant (P<.05). 
There was no association between serum pretreatment 
TSH levels and ovarian volumes (P>.05; the Pearson 
correlation coefficient for the left and right ovary was 
0.256 and 0.07, respectively). Ovarian volumes of hy-
pothyroid patients with or without polycystic ovaries 
decreased significantly during hormone replacement 
therapy and became comparable with those of controls 
(P<.05, Figure 1). Of the 22 patients with mild hypo-
thyroidism, 10 had polycystic ovaries before thyroxine 
therapy. In all these patients, the polycystic appearance 
of the ovaries regressed after euthyroidism was achieved 
for at least 3 months. 

DISCUSSION
Primary hypothyroidism is the most common patho-
logical hormone deficiency, the prevalence of overt and 
subclinical disease being 0.3% and 4.3%, respectively.24 

Deficiency of thyroid hormones has many profound 
end-organ effects, which also include those in the re-
productive system of the human female. Longstanding 
hypothyroidism can interfere with gonadotropin se-
cretion by increasing serum prolactin levels.4 Clinical 
manifestations, including menstrual irregularities and 
impaired fertility, are the results of anovulation and/or 
luteal phase defect.1 

This study showed that basal ovarian size of patients 
with hypothyroidism (with or without polycystic ova-
ries) was significantly larger when compared with con-
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trols. In other words, hypothyroidism had profound 
effects on ovarian size, other than simply producing 
ovarian cysts. A plausible explanation for this finding 
can be had from animal studies, which have shown that 
hypothyroidism causes collagen deposition within the 
ovarian intercellular matrix.25 In humans, hypothyroid-
ism is characterized by deposition of mucopolysaccha-
rides (hyaluronic acid and chondroitin sulfate) within 
the connective tissue ground substance of various or-

gans. Moreover, similar myxedemetous changes of the 
ovarian stroma together with an increase in collagen 
content and sclerosis have been reported in a 16-year-
old patient with hypothyroidism and bilaterally en-
larged cystic ovaries.26 Alteration of ovarian stroma 
may alter paracrine and autocrine mechanisms of com-
munication within the ovary, resulting in disrupted fol-
licular development and altered steroidogenesis. Cyst 
formation may also cause ovarian enlargement. Animal 

Table 1. Baseline serum hormone levels and ovarian volume of the study population and controls before and after replacement 
therapy with T4.

Primary hypothyroidism (PH)

Controls
(n= 20)

Before thyroxine replacement therapy After thyroxine replacement therapy

PH with 
polycystic 

ovaries 
(n= 10)

PH without 
polycystic 

ovaries 
(n= 16)

Total
(n= 26)

HypoT with 
polycystic 

ovaries 
(n= 10)

HypoT 
without 

polycystic 
ovaries 
(n= 16)

Total
(n=26)

Age (years) 29.9 (8.2) 29.1 (11.1) 28.5 (8.5) 33.6 (10.3)

BMI (kg/m2) 26.6 (5.1) 25.9 (6.7) 26.2 (4.2) 26.1 (5.1) 25.1 (6.5) 25.4 (3.9) 25.9 (4.9)

Free T3 (pg/mL) 3.2 (0.5)a,† 1.6 (0.5)b 1.8 (0.7)b 1.7 (0.6) 3.1 (0.9)d 3.1 (0.8)e 3.1 (0.9)f

Free T4 (pg/mL) 12.7 (1.7)a,† 6.9 (2.9)b 6.1 (2.6)b 6.4 (2.7)a 11.3 (1.8)d 12.0 (3.3)e 11.8 (2.8)f

TSH (μIU/mL) 1.7 (0.8)a,† 39.8 (24.1)b 67.9 (43.5)c 57.1 (39.2) 2.9 (1.1)d 2.9 (0.9)e 2.9 (1.0)f

FSH (IU/L) 7.2 (3.5) 5.4 (2.3) 8.4 (5.9) 7.3 (5.0) 7.6 (3.8)d 9.0 (5.6) 8.5 (8.6)

LH (IU/L) 7.8 (7.4) 11.2 (4.4) 9.0 (5.1) 10.9 (8.3) 11.7 (4.6) 7.8 (4.9) 9.3 (5.1)

E2 (pg/mL) 85.6 (36.4) 97.2 (63.7) 94.9 (80.9) 95.8 (73.5) 64.9 (13.7) 60.9 (21.3) 61.9 (18.6)f

Prolactin (mIU/L) 13.3 (6.3)a,† 21.3 (7.2)b 18.4 (5.7)a 19.5 (6.4) 13.1 (5.7)d 15.2 (5.7) 14.4 (5.7)f

Cortisol (μg/dL) 10.9 (5.2)a,† 14.8 (5.4)a,b 18.9 (9.1)b 17.3 (7.9) 12.3 (4.2) 13.7 (5.1) 13.2 (4.7)

11DOC (ng/mL) 1.5 (0.7) 1.5 (0.7) 2.3 (1.4) 2.0 (1.2) 1.7 (0.7) 1.8 (0.9) 1.8 (0.8)

DHEAS (mg/mL) 1.9 (1.2)a 3.4 (0.8)b 1.9 (0.7)a 2.5 (1.0) 3.1 (0.9)g 1.8 (0.5) 2.2 (1.0)

A (ng/mL) 1.7 (0.6) 1.5 (0.6) 2.1 (0.8) 1.8 (0.8) 1.8 (0.7) 1.8 (0.5) 1.8 (0.6)

T (ng/ml) 30.7 (14.8)a,† 48.5 (25.5)b 56.8 (19.8)b 53.6 (22.0) 40.2 (32.1) 37.9 (25.1)e 38.8 (27.4)f

free T (pg/mL) 1.6 (0.4)a 2.5 (0.3)b 1.6 (0.3)a 2.0 (0.5) 1.3 (0.6)d 1.2 (0.5) 1.2 (0.5)f

17OHP (ng/mL) 1.3 (0.7) 1.7 (0.8) 1.6 (0.6) 1.9 (1.2) 2.2 (1.7) 1.6 (0.4) 1.9 (1.1)

Right ovarian 
volume (cm3) 4.3 (1.7)a,† 8.5 (4.0)b,* 6.3 (4.4)a 7.1 (4.1) 4.4 (1.8)d 4.5 (2.6)e 4.5 (2.3)f 

Left ovarian volume 
(cm3) 4.3 (1.6)a,† 11.1 (6.5)b,* 6.9 (3.6)a 8.5 (5.2) 4.6 (2.7)d 4.9 (1.8)e 4.8 (2.1)f

Data are expressed as mean (SD). a,b,cOne-way ANOVA with post hoc Tukey test was used for comparison within groups before thyroxine replacement therapy. Independent t test 
was used for comparison of variables after treatment. Paired t test was used for comparison of groups before and after treatment
†vs. all patients with hypothyroidism before treatment (P< .05); dvs. patients with hypothyroidism with polycystic ovaries before thyroxine replacement therapy (P<.05); evs. patients 
with hypothyroidism without polycystic ovaries before thyroxine replacement therapy (P< .05); fvs. total number of patients with hypothyroidism before T4 replacement therapy (P< 
.05). gvs. hypothyroidism without polycystic ovaries after T4 replacement therapy (P< .05). 
PH, primary hypothyroidism; ET, euthyroidism, *right vs. left ovarian volume before treatment (independent t test) (P<.05). Paired t test was used for comparison of groups before 
and after treatment vs. all patients with hypothyroidism before treatment (P<.05); dvs. patients with hypothyroidism with polycystic ovaries before thyroxine replacement therapy 
(P<.05); evs. patients with hypothyroidism without polycystic ovaries before thyroxine replacement therapy (P<.05); fvs. total before T4 replacement therapy (P<.05).
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studies have shown that perinatal exposure to TSH 
in vivo and in vitro causes a “hormonal imprinting ef-
fect” which leads to amplification of the response to 
subsequent FSH receptor binding.27 Elevated TSH in 
combination with normal serum FSH levels may get ac-
tivated with FSH receptors, causing profound stimula-
tion of ovarian follicles. Although it is not clear whether 
a similar action is operative in humans, the occurrence 
of spontaneous ovarian hyperstimulation syndrome in 
pregnant15,28-30 and nonpregnant patients12,29,30 with hy-
pothyroidism supports this theory. 

Ghosh et al31 summarized the plausible underlying 
pathophysiologic mechanisms of ovarian cyst formation 
in patients with subclinical and overt hypothyroidism. 
They stated that the formation of ovarian cysts, similar 
to those occurring in polycystic ovary syndrome, may be 
restricted only to individuals with subclinical hypothy-
roidism, and that patients with severe and longstanding 
hypothyroidism should not show ovarian cyst forma-
tion. Our results support this theory, as approximately 
half of the patients with mild hypothyroidism showed 
polycystic ovaries. In contrast, other researchers have 
claimed that severe hypothyroidism is required for the 
cysts to form and that they disappear in several months, 
even after inadequate thyroid hormone replacement.10 

In the present study, basal ovarian volumes of hy-
pothyroid patients with polycystic ovaries were slightly 
different from those of hypothyroid patients without 
polycystic ovaries, the left being larger than the right — 
a finding for which no reasonable explanation could be 
determined. As the number of cases was limited, this 
may also represent a type I error. A significant decrease 
in ovarian volume after initiating thyroid hormone re-
placement therapy and achieving euthyroidism was 
found. The decrease in ovarian volume was comparable 
in hypothyroid patients with and without polycystic 
ovaries. The ovarian size of euthyroid patients did not 
differ from that of the controls at the end of therapy. 
Although numerous case reports have emphasized a 
beneficial effect,8-15,19 this study shows prospectively for 
the first time in the literature that thyroid hormone re-
placement therapy reverses ovarian size in patients with 
hypothyroidism.

Ghosh et al31 reported that hormonal changes as-
sociated with overt hypothyroidism include a decrease 
in sex hormone–binding globulin (SHBG), together 
with a concomitant increase in TSH, prolactin, estra-
diol, total and free T. They found a decreased LH-FSH 
ratio in severe hypothyroidism but an increased ratio in 
subclinical hypothyroidism. Furthermore, the increase 
in serum androgen levels (T, A and DHEAS) was 
more prominent in patients with subclinical hypothy-

roidism who also had polycystic ovaries on ultrasound, 
compared with those who had severe hypothyroidism 
without polycystic ovaries.31 We found similar hor-
monal changes in the present study population before 
starting hormone replacement therapy when compared 
with controls. Although the overall basal serum andro-
gen level of patients with hypothyroidism tended to be 
higher, only the difference in total T was significant. 
Hypothyroid patients with polycystic ovaries had sig-
nificantly higher serum DHEAS and free T but lower 
A levels. Achieving euthyroidism decreased overall se-
rum prolactin, E2, total and free T levels (but not A and 
DHEAS values) significantly. 

Resumption of regular menses occurred in 50% of 
PCOS and 81% of non-PCOS patients after euthy-
roidism had been achieved. Additionally, the polycystic 
appearance of the ovaries disappeared in all patients af-
ter thyroxine treatment. These findings further support 
the connotation that the PCOS-like appearance of the 
ovaries can be caused by primary hypothyroidism.

One drawback of this study is that serum SHBG 
levels were not evaluated. Previous studies have found 
that irrespective of the severity of thyroid dysfunction, 
hypothyroidism is associated with low serum SHBG 
levels.5,31 As SHBG is one of the major proteins to 
which T is bound in plasma (the other is albumin), a 
decrease in SHBG is associated with increase in free 
T concentrations. However, in the present study, only 
patients with hypothyroidism and polycystic ovaries ex-
hibited high pretreatment serum free T concentrations, 
whereas those without polycystic ovaries had free T lev-
els within the normal range. Thyroid hormone replace-
ment restored plasma free T levels in the former group, 
confirming that hypothyroidism has profound effects 
on SHBG levels. As hypothyroidism can indirectly af-

Figure 1. Ovarian volume (mean [SD]) in patients with primary hypothyroidism before 
and after treatment with L-thyroxine compared with that in controls.
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fect serum free T levels, these patients may show signs 
of hirsutism. However, hirsutism was not a prominent 
finding in our patients, so evaluation of hirsutism 
scores was not focused on. 

It has been claimed that changes in SHBG levels 
play a central role in the underlying pathophysiologi-
cal mechanisms of hormonal as well as ovarian mor-
phological changes in hypothyroidism. Low SHBG 
and concomitant high free T levels trigger a vicious 
circle which results in ovarian enlargement and/or 
cyst formation.31 Thyroid hormone replacement re-
stores serum SHBG levels and, with decreasing serum 
TSH, diminishes the FSH-like stimulation of ovarian 
follicles, thereby reversing ovarian size and initiating 
ovulation. The time required for this restoration to 
occur is not known, but it is believed to take several 
months. As we have not followed up the patients in 
this study after euthyroidism was achieved, we are not 
able to make a statement on the time required for res-
toration.

The relationship between thyroid hormones and 
ovarian size was shown in a rat model study.32 Thyroid 
function might affect the size of the gland and also the 
number of LH-/hCG-binding sites in rat ovaries. The 
ovaries of the hyperthyroid group were diminished in 
size, and the number of receptors per ovary also was 
reduced when compared with the control group. In 
contrast, the ovaries of the hypothyroid group were 
higher in size, and the number of receptors per ovary 
was increased. In our study, the ovarian volume was 
increased in patients with hypothyroidism. In another 
study, simultaneous insulin sensitivity could be cor-

related to hypothyroidism and PCOS.33 Additionally, 
hypothyroidism may cause insulin resistance, which 
may lead to PCOS. In our study, hypothyroidism might 
have affected the ovaries and this situation might have 
been altered with the treatment of hypothyroidism. 
Our study supports the finding of various studies found 
in literature — that there is a close connection between 
ovarian and thyroid functions. 

We conclude that severe longstanding hypothy-
roidism leads to an increase in ovarian volume, which 
can also be accompanied by cyst formation. Although 
several mechanisms have been implicated, the exact 
cause is still unknown. We do not know whether the 
hormonal change that is triggered by hypothyroidism 
leads to ovarian enlargement, or whether myxedemal 
infiltration is primarily implicated. Changes in plasma 
hormone levels, as well as the sonographical appearance 
of the ovaries, may have many similarities with those 
of classical PCOS. Therefore, patients with suspected 
PCOS (both based on clinical and hormonal changes) 
should be reevaluated after a possible underlying hypo-
thyroidism has been appropriately treated. A decrease 
in ovarian volume and resolution of ovarian cysts should 
be expected after euthyroidism has been achieved with 
thyroid hormone replacement therapy. However, the 
clinical pictures of overt hypothyroidism and PCOS 
are easy to confuse, and therefore the present results 
should only be applied to patients in whom overt hy-
pothyroidism and PCOS might coexist. Consequently, 
further studies might be needed to confirm the relation-
ship between ovary and thyroid functions; there might 
be an interaction between them. 
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