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Abstract 
Severe hypothyroidism can affect a variety of organs and can develop atypical manifestations. Peripheral precocious puberty may be secondary to other 
endocrinological diseases, which must be taken into account in the differential diagnosis in order to avoid unnecessary additional tests. Van Wyk– 
Grumbach syndrome is an infrequent manifestation characterized by severe hypothyroidism and incomplete precocious puberty. Diagnosis is made 
by clinical and complementary tests, and the main treatment goal is to achieve euthyroidism through hormone replacement. Prognosis is good once 
the treatment is established. The aim of this study is to review the available literature about Van Wyk–Grumbach syndrome following the PRISMA 
statement, and to present the first clinical case published in Spain. We have included the articles published during the period from 1905 to week 40 
of 2022. A total of 68 articles have been selected for study and analysis, within which there are 99 published clinical cases. Girls accounted for 
92.1% of cases (median age at the diagnosis 8.5 years). Metrorrhagia was the most prevalent symptom, present in 80.5% of the girls. Abdominal 
ultrasound was performed in 93.3% of the girls and 97.8% of them had at least one ovarian cyst. All cases were treated with levothyroxine, 
responding satisfactorily after the first doses of treatment. To conclude, Van Wyk–Grumbach syndrome is characterized by severe hypothyroidism 
and incomplete precocious puberty, which is important to keep in mind in order to avoid complementary exams and unnecessary surgical interventions.
Key Words: hypothyroidism, vaginal bleeding, precocious puberty, Van Wyk–Grumbach, polycystic ovaries
Abbreviations: FSH, follicle-stimulating hormone; fT4, free thyroxine; KDSS, Kocher-Debré–Semelaigne syndrome; LH, luteinizing hormone; PRISMA, Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis; TSH, thyrotropin (thyroid-stimulating hormone); VWGS, Van Wyk–Grumbach syndrome. 

Acquired hypothyroidism is the most common thyroid affec
tion in childhood and Hashimoto thyroiditis is the main cause. 
It is estimated to have a prevalence of approximately 1% to 2% 
in children, especially in girls [1], and higher incidence in pa
tients with autoimmune diseases and chromosomal disorders 
such as Down and Turner syndrome [2, 3]. Generally, signs 
and symptoms show a gradual onset, and they are character
ized by asthenia, weight gain, dry skin, and bradypsychia as 
well as growth and developmental delay. Occasionally, hypo
thyroidism may manifest with precocious puberty, as occurs 
in Van Wyk–Grumbach syndrome (VWGS) [4].

VWGS is characterized by severe hypothyroidism associ
ated with incomplete precocious puberty. It was described 
by Kendle [5] in 1905, in his published report of a clinical 
case of a 9-year-old girl with precocious puberty and metror
rhagia, in addition to obesity, short stature, constipation, and 
xerosis, which was treated with sheep thyroid extract and had 
a satisfactory evolution. After that, in 1960, Van Wyk and 
Grumbach [6] described this syndrome as severe hypothyroid
ism, precocious puberty, and cystic ovaries.

Nowadays, there is a pathophysiological hypothesis that estab
lishes that high thyroid-stimulating hormone (TSH) levels, which 
are present in cases of severe hypothyroidism due to the negative 
feedback mechanism secondary to failure of the thyroid gland [7], 

acts as a “follicle-stimulating hormone (FSH)-like” agent on the 
FSH receptors in the ovary, due to their common α-subunits. 
Estradiol levels increase and they generate ovarian hyperstimula
tion, developing precocious puberty, metrorrhagia, and ovarian 
cysts in girls as well as development of secondary sexual character
istics, in the absence of pubic or axillary hair. Paradoxically, 
thyrotropin-releasing hormone (TRH) induces hyperprolactine
mia and simultaneously probably suppresses the pituitary 
gonadotropic axis, especially luteinizing hormone (LH) [8].

Girls with VWGS have metrorrhagia, ovarian cysts, breast 
enlargement with or without galactorrhea, and delayed bone 
age. Usually, boys have macroorchidism without virilization. 
In contrast to many other causes of precocious puberty, this 
entity is characterized by the absence of axillary and pubic 
hair, highlighting a clear dissociation between gonadarche 
and adrenarche [9].

Clinical manifestations and complementary tests findings 
determine the diagnosis. In the laboratory test we can find 
very low free thyroxine (fT4) levels, and very high TSH, 
estradiol, and prolactin levels. High prolactin levels produce 
LH suppression, increase ovarian sensitivity to circulating 
gonadotropins, and accelerate follicular maturation [10]. 
Anti-thyroid antibodies are also elevated in most cases. 
After GnRH administration, and lack of increase in LH as 
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well as FSH are found, with is characteristic of peripheral 
precocious puberty.

Anemia is a common finding between many published clinical 
cases of VWGS, and this could be most likely be due to a reduc
tion in red cell production secondary to lower tissue oxygen re
quirements, in addition to blood loss in vaginal bleeding [8, 11].

Radiological tests usually reveal enlarged ovaries with sin
gle or multiple cysts and a pubertal uterus, as well as delayed 
bone age and pituitary hyperplasia.

Treatment is based on hormone replacement with a synthetic 
form of thyroid hormone, requiring progressive dose adjustment 
to achieve euthyroidism [12]. The prognosis is good once the 
treatment is established. Clinical manifestations disappear and 
secondary sexual characteristics regress. Prompt treatment ena
bles children to reach a normal final height [13, 14]. Surgical 
treatment is reserved for complications, such as ovarian torsion 
[14]. Early diagnosis is important to avoid invasive and unneces
sary diagnostic and therapeutic proceedings, and also to make a 
differential diagnosis with other pathologies like McCune 
Albright syndrome [15]. This syndrome may have similar symp
toms, except for the congenital hyperpigmented spots, polyos
totic fibrodysplasia and, very importantly, it usually presents 
with accelerated bone age [16]. Patients with McCune 
Albright syndrome do not present a response to the levothyrox
ine sodium treatment.

Material and Methods
A systematic review of the literature using the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis 

(PRISMA) statement was done for the period from the year 
1905 to week 40 of 2022 in the PubMed and Embase 
databases. In PubMed, the terms “hypothyroidism” AND 
“puberty, precocious” OR “precocious puberty” AND 
“polycystic ovary syndrome” OR “van Wyk Grumbach syn
drome” have been included. The articles selected in Embase 
met the following criteria: “hypothyroidism” AND “preco
cious puberty” AND “polycystic ovary syndrome” OR 
“ovary polycystic disease” OR “van Wyk-Grumbach 
syndrome.”

We have included any type of article written in English or 
Spanish language, including conference abstracts, because 
most clinical cases are presented in that format.

Within the inclusion criteria of the articles, they must pre
sent at least one clinical case with a diagnosis of VWGS, indi
cating the patient’s age, clinical presentation, blood tests at 
diagnosis, and the treatment received.

Articles that do not meet these inclusion criteria have been 
excluded.

A total of 158 articles have been found, 125 of them from 
these 2 databases (90 from Embase and 35 from PubMed) 
and 33 from other sources of information. A total of 51 ar
ticles have been excluded because they were repeated. Of the 
remaining, 22 have been eliminated for being inconsistent 
with the terminology, 2 due to a language other than 
English or Spanish, 2 because they are not available and 9 
for lack of information. Finally, 68 articles have been selected 
for study and analysis, including 99 clinical cases. Figure 1) 
presents the flow chart of the article selection.

PRISMA 2020 flow diagram for new systema�c reviews which included searches of databases, registers and other sources

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/
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Figure 1. Flow-diagram according to the PRISMA statement.
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Clinical Case
A 6-year-old Spanish girl consulted the emergency department 
of a tertiary level hospital with a 1-day history of metrorrhagia 
and dizziness. She had no relevant data in her personal or fam
ily medical background. In the previous 10 days, she had pain
ful breast development and abdominal discomfort. Her 
appetite was normal, and the symptoms were not associated 
with vomiting, fever, headache, asthenia, or weight loss.

On general physical examination, her weight was 28.8 kg 
(according to World Health Organization references, P98, 
2.08 SD), her height was 112 cm (P22, −0.79 SD) and her 
body mass index was 22.55 kg/m2 (> P99, 3.07 SD). She had 
very dry skin, mild acanthosis nigricans on the neck and breast 
development at Tanner stage 2 to 3, without galactorrhea, and 
she had no pubic or axillary hair development (Fig. 2). The ab
dominal examination revealed a mass painful to the touch, ap
proximately 5 × 4 cm in size, located in the right hemiabdomen 
that did not exceed the midline. Female external genitalia were 
normal, with minimal vaginal bleeding.

Laboratory tests revealed high TSH levels and low fT4 lev
els, positive thyroid antibodies, in addition to a slight eleva
tion of prolactin, estradiol, and CA-15.3 levels (Table 1). 
Abdominal ultrasound revealed a pubertal uterus with 
6.6 cm of longitudinal diameter, multicystic left ovary and 
in the right ovary a 5.4 × 3.9 cm cystic image with cysts inside, 
suggestive of a functional cyst.

As VWGS was suspected, the study was completed with thy
roid ultrasound, showing a normal-sized and hypoechogenic 
thyroid, which was suggestive of autoimmune thyroiditis. We 
also included a wrist x-ray image, which was in accordance 
with chronological age, and a brain magnetic resonance im
aging, which revealed adenohypophyseal physiological hyper
plasia. Treatment was started with levothyroxine (Eutirox®; 
maximum dose received 2.6 mcg/kg/day). She tolerated the 
treatment well and she did not suffer adverse effects.

Since then, she has presented a favorable clinical and analyt
ical evolution. Seven months later, her weight was 29.5 kg (P97, 
1.82 SD), her height was increased by 6.8 cm (118.8 cm, P46, 

Figure 2. Phenotype before starting treatment (above) and 6 months after treatment (below). Before starting treatment, she had telarchy, dry skin, 
scratching lesions, abdominal distension, and dorsal hump. Clinical manifestations had favorable evolution thanks to replacement treatment.
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−0.11 SD) and her body mass index was decreased to 20.9 kg/m2 

(>P99, 2.42 SD). Table 1 shows the analytical evolution and 
Fig. 2 shows clinical evolution over the course of treatment 

with levothyroxine. Metrorrhagia was resolved after starting 
the treatment. Two months later, abdominal ultrasound revealed 
a normal-size uterus and resolution of the ovarian cysts (Fig. 3).

Table 1. Laboratory evolution over the clinical course of treatment

At time of diagnosis 2 weeks after treatment 3 months after treatment 6 months after treatment

TSH (pUI/mL) 1132 95 1.04 17

fT4 (ng/dL) 0.4 1.1 1.1 1.1

Anti-TG (U/mL) 82 103 55

Anti-TPO (U/mL) >1300 912 >1300

Prolactin (ng/mL) 87

FSH (mUI/mL) 3.6 0.3 0.8

LH (mIU/mL) <0.07 <0.07 <0.07

Estradiol (pg/mL) 73 26 <12

Progesterone (ng/mL) 1.8

Abbreviations: Anti-TG, antithyroglobulin antibody; Anti-TPO, anti-thyroid peroxidase; FSH, follicle-stimulating hormone; fT4, free thyroxine; LH, 
luteinizing hormone; TSH, thyroid-stimulating hormone.

Figure 3. Pelvic ultrasound before (above) and after (below) starting treatment. Arrows point to ovarian cysts.
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Results
Ultimately, 68 articles were reviewed, in which we found 99 
clinical cases (92.1% girls). The patients were diagnosed at 
the median age of 8.75 years (range, 1.5-24 years) with 
10.3% presenting at 9 years.

Almost half of the cases reported (33.3%) are from India, 
14.4% are from the United States, 12.1% are from Pakistan, 
and 6% are from China. There are 5 cases from Turkey, 3 cases 
from Italy, 2 from Tunisia, 2 from Japan, 2 from Korea, and 2 
from Greece. The remaining cases originate one each from dif
ferent countries: Mexico, Guyana, Cuba, Bangladesh, Brazil, 
France, Germany, Georgia, Chile, Nepal, Sri Lanka, Algeria, 
Qatar, Bali, Croatia, and Jordan.

Metrorrhagia was the most common cause of consultation. It 
was present in 80.5% of the girls, with a median evolution time of 
12 weeks (range, 0.14-576). Abdominal pain was present in 18% 
and thelarche in 88.9% of the girls. At the diagnosis, the median 
SD of weight was −0.25 SD (range, −3.87–2.87) and height was 
−3.24 SD (range, −9.17–0.19). World Health Organization 
standards of reference were used in cases of children up to 
10 years of age and standards of reference from Carrascosa 
et al [17] were used for patients older than 10 years.

Seven cases were diagnosed as a result of a surgical interven
tion. Among these 7 cases, 5 [14, 18-21] underwent surgery 
due to an ovarian torsion and the other 2 [19, 22] on suspicion 
of neoplastic lesion.

Seven cases have been published in male patients, 2 of them 
[23, 24] from China, and the others from India [25], Italy [26], 
Korea [27], Turkey [28] and the United States [29]. These pa
tients presented with weight gain, short stature, delayed bone 
age, cold intolerance, and poor school performance. On phys
ical examination they had hepatomegaly and increased testicle 
size, without pubarche.

Ten patients had trisomy 21 [12, 30-36], 3 cases were asso
ciated with Kocher syndrome [37-39] and 1 with Alport syn
drome [27].

Abdominal ultrasound was performed in 93.3% of the pa
tients; 85.5% had multicystic ovaries, 12.2% a simple cyst, 
and the abdominal ultrasound was normal in the 2.3% of 
the patients. Wrist x-ray was done in 75 cases (75.8%) and 
97.3% had delayed bone age (mean difference between bone 
and chronological age was 43.2 months; range, 12-120 
months). Thyroid ultrasound was performed in 39.4% of 
cases, finding autoimmune thyroiditis in 51.3%. Brain mag
netic resonance imaging was done in 47.5%, pituitary hyper
plasia was observed in 51.1%, pituitary adenoma in 19.1%, 
and the remaining 29.8% had no alterations.

All cases were treated with levothyroxine (mean dose 
of 3.2 mcg/kg/day). All reported cases responded satisfac
torily to treatment, but there are 17 cases (17.2%) in 
which there is no reference to response to treatment. 
Metrorrhagia resolved after first doses, ovarian cysts 
and the rest of the symptoms disappeared a few months 
later, and laboratory tests normalized in 4.5 months on 
average (between 0.25 months and 48 months) with a me
dian of 3 months.

Discussion
VWGS is characterized by severe hypothyroidism and incom
plete precocious puberty. As we have seen in our review, it is 
more common in girls, and usually it presents with metrorrha
gia, abdominal pain, bilateral ovarian cysts, and delayed bone 

age. In male patients, it presents with increased testicle size 
without virilization, in addition to delayed bone age.

Bone age and height could be the key point in the differen
tial diagnosis because children with precocious puberty usual
ly have advanced bone age and pubertal growth spurt. In 
contrast, VWGS children are short, have delayed bone age, 
and lack the concomitant growth spurt [9].

In our review we have found a large number of cases re
ported in countries where the neonatal screening test for con
genital hypothyroidism is not universally implemented in the 
entire population [40]. The reported patients suffered from 
acquired autoimmune hypothyroidism, so although in 
Western countries screening is performed in the neonatal peri
od, this entity could not be diagnosed at that time because thy
roid function is normal at birth.

Our patient is the first Spanish case available in the litera
ture. She consulted for metrorrhagia and bloating, revealing 
bilateral ovarian cysts on abdominal ultrasound, which could 
be explained by ovarian myxedematous infiltration [4]. 
Laboratory tests showed normochromic normocytic anemia, 
elevated Ca 15.3 (75.5 IU/mL, normal value < 35 UI/mL 
[41]), that we have not found in the clinical cases reviewed, 
and normal levels of CA125. In some published cases 
[42, 43] CA125 levels were initially elevated and they normal
ized after regression of ovarian cysts.

Despite the fact that most of cases consulted in a short peri
od of time since the onset of metrorrhagia, a common finding 
in the literature is the presence of normocytic and normochro
mic anemia [4, 8, 15, 19], which could be explained by men
strual blood losses or due to lower metabolic requirements as 
a result of severe hypothyroidism.

Down syndrome [12, 30-34] could make the diagnosis 
more difficult, because cognitive impairment and behavioral 
alterations could be attributed to their condition. In this situ
ation delayed bone age and decreased growth velocity could 
facilitate the diagnosis [9, 33]. Hypothyroidism is the most 
common endocrine problem in children with Down syndrome 
and its prevalence varies between 7% and 40% [2]; therefore, 
it is important to evaluate thyroid function in children with 
Down syndrome, due to the increased risk of autoimmune 
hypothyroidism.

Kocher-Debré–Semelaigne syndrome (KDSS) is a rare dis
ease in childhood characterized by pseudohypertrophy and 
muscle weakness in patients with untreated long-standing se
vere hypothyroidism [44]. In our review, 2 cases presented 
VWGS in relation with KDSS [37, 38]. In these situations, 
the cause of myopathy is not completely clarified. It could 
be in relation to glycogen and glycosaminoglycans storage 
[45], and lower enzymatic activity for generating energy. 
Myopathy and laboratory alterations (increased creatine kin
ase) are resolved with levothyroxine treatment. Another clin
ical case [10] presented rhabdomyolysis, pseudohypertrophy, 
muscle weakness, and elevated CPK at the diagnosis, which is 
compatible with KDSS.

There are some limitations in this study. First, there was a 
lack of information in some of the published articles, and se
cond, some of the data collected are based on abstracts pre
sented in the European Endocrinology Congress.

Conclusions
We have presented here a review of the available literature 
about Van Wyk–Grumbach syndrome, an infrequent rare 
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manifestation characterized by severe hypothyroidism and in
complete precocious puberty, along with the first clinical case 
published in Spain. VWGS is a manifestation more common in 
girls characterized by severe hypothyroidism and incomplete 
precocious puberty. It is characterized by metrorrhagia, 
ovarian cysts, breast development, and delayed bone age. 
Diagnosis is made by clinical and complementary tests. The 
main treatment goal is to achieve euthyroidism through 
hormone replacement with synthetic thyroid hormone.

We believe this is an important topic. Although it is a rare 
manifestation of untreated hypothyroidism, it is important 
to suspect and diagnose it early to avoid invasive complemen
tary tests, unnecessary surgical interventions, and to initiate 
an appropriate treatment for a good prognosis.
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