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Case Report
Van Wyk Grumbach Syndrome in a 7-year-old girl: a case report
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ABSTRACT
Van Wyk Grumbach syndrome (VWGS) is a rare syndrome, characterized by hypothyroidism, delayed bone age, isosexual precocious
puberty and ovarian cysts. The symptoms completely reverse back to pre-pubertal state after treatment with thyroxine. This case
report illustrates a seven-year-old girl who was referred with vaginal bleeding, ovarian cysts and had the features suggestive of
VWGS. We explore risk factors for VWGS, and discuss the clinical presentation, pathophysiological mechanisms, and management
of this patient.
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Van Wyk Grumbach syndrome is a result of prolonged untreated primary hypothyroidism.1–3 Primary
hypothyroidism is a common endocrine abnormality leading to multiple system impairments, one of which is
reproductive disorders.4 Primary hypothyroidism in childhood often presents with a delayed puberty, but long
standing hypothyroidism can rarely manifest as precocious puberty.2,5,6 Precocious puberty in VWGS can present
breast enlargement and uterine bleeding without axillary or pubic hair.1,3,7 The development of isosexual
precocious pseudo-puberty in VWGS is characterized by extra-pituitary secretion of gonadotropins (GnRH
independent).2,8 Bone age is accelerated in precocious puberty, but is delayed in the VWGS.1
Ovarian cyst is a common cause of gynecologic surgery.4,9 The etiology varies from complex composition of the
ovary or result from endocrine abnormality.4 Ovarian cysts concomitant with precocious puberty, pituitary
hyperplasia and prolonged untreated hypothyroidism was first described by Van Wyk and Grumbach.6 The exact
mechanism is still not clear. In 1960, Van Wyk and Grumbach were treated three girls with precocious
menstruation, hypothyroidism, delayed bone age, and enlarged ovarian cysts with thyroxine, then the symptoms
regressed over 6 months to 1 year with medical therapy alone without any surgical intervention.6,8
CASE REPORT
A 7-year-old girl was referred to the pediatric endocrine specialty clinic from gynecologist with vaginal bleeding
for 3 days and bilateral ovarian cysts, concerning for precocious puberty. She has never menarche before, also
her axillary and pubic hair have not grown. She has no abdominal pain or mass, weight loss, cold intolerance,
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constipation, vomiting, headache, or visual symptoms. She was the first child of non-consanguineous marriage,
full-term baby by caesarean delivery, birth weight 3800 grams, no history of feeding difficulties, hypotonia,
prolonged jaundice, seizure, constipation or umbilical hernia. There was a history of thyroglossal duct cyst
surgery 3 years ago due to neck cyst from birth that enlarges 3 cm. No history of routine drug use or radiation
exposure. She had normal Denver II of development. There was history of short stature in the family and her
grandmother has a goiter. No family history of ovarian cyst, precocious or delayed puberty, infertility, genital
abnormalities or malignancy.
She has short stature and obesity. Her body has been fat since few years, even though she only ate 1-2 times a
day. Her height was 110 cm (<3rd percentile), weight was 28,3 kg (75-90th percentile), body mass index was 25
(BMI for age percentile >97th), mid upper arm circumference was 21 cm, and upper segment was 59,5 cm
(upper/lower ratio 1,1). Her height below mid parental height range prediction (158,5 ± 8,5 cm) and height
percentiles decreased crossing multiple curves during 3 years from 97 cm (50th percentile) to 110 cm (<3rd
percentile). Her pulse rate was 84 bpm, respiratory rate 18 x/min, temperature 36,5oC and blood pressure 96/65
mmHg. Tanner’s staging for sexual maturation was A1M2P1. There was postoperative scars in the middle of the
neck, but thyroid gland not enlarged and no thyroid nodules palpable. There was no dysmorphic features,
clitoromegaly, hyperpigmentation, ambiguous genitalia or other abnormalities.
From laboratory examination, she had a normal hemoglobin level of 12,5 g/dL. Hormonal profile revealed
hypothyroidism with low free thyroxine (FT4) 8.43 pmol/L (normal 9-20), high thyroid-stimulating hormone
(TSH) >1000 uIU/ml (0.4-6), also hypergonadotropic hypogonadism with high FSH 6,11 mIU/ml (Tanner 1 =
0,38-3,6), low estradiol 11 pg/ml (<18) and LH 0,24 mIU/ml (0,7 - 2). Thyroglobulin antibody (TgAb) <0,9
IU/L (≤1,75) and anti-thyroid peroxidase antibody (TPO) <0,5 U/mL (<5,61). Prolactin and insulin-like
growth factor-1 (IGF-1) were not done due to financial constraints. Pelvic ultrasonography showed bilateral
cysts with left ovarian cyst size 3.14 x 2.5 x 1.8 cm, and right adnexal cyst 5.2 x 4.08 x 4.9 cm (Figure 1). Tumor
marker was normal with HCG <2 mIU/ml (<2), AFP 1.53 ng/ml (0.89 - 8.78), CA-125 12.54 U/mL (<35).
Thyroid ultrasonography did not reveal any residual thyroglossal duct cyst, thyroid nodule or other abnormality.
Her bone age revealed delayed bone age 2 years based on Greulich and Pyle’s atlas (Figure 2). Head CT scan did
not reveal any mass or abnormality (Figure 3).
The diagnosis VWGS based on the findings of precocious puberty, hypothyroidism, delayed bone age, and
bilateral ovarian cysts. She received L-thyroxine therapy daily dose of 100 µg (3,5 μg/kg/day) and evaluated
thyroid functions every month. During follow-up, her compliance was good and the L-thyroxine dose was
titrated based on thyroid laboratory results from a daily dose of 100 µg to 75 µg. After 4 months of L-thyroxine
therapy, she had clinical improvement with weight 24,1 kg (25-50th percentile), height 116 cm (3rd percentile),
BMI for age 75-90th percentile, normal thyroid functions with FT4 17.42 pmol/L (9-20) and TSH 1.482 uIU/ml
(0.4-6) and the repeat pelvic USG revealed complete regression of bilateral ovarian cysts (Figure 4).
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DISCUSSION
Our patient presented with features of vaginal bleeding, precocious puberty, bilateral ovarian cysts,
hypothyroidism and delayed bone age. Normally, puberty begins with activation of hypothalamic-pituitarygonadal (HPG) axis, and estradiol will cause breast enlargement, pubertal growth spurt, and rapid bone
maturation, then menarche usually occurs at least 2 years after onset of breast enlargement.10 Precocious puberty
in girls defined as signs of puberty before 8 years of age, referring to breast enlargement (confirmed by
palpation).10,11 The etiology divided into central (GnRH dependent) and peripheral (GnRH independent).10,11 In
our case, precocious puberty with bilateral ovarian cysts may suggested an estrogen-secreting ovarian tumor, but
there was discrepancy because of delayed bone age and severe hypothyroidism, which is typical to VWGS.8 The
etiology precocious puberty in VWGS is due to TSH-mediated activation of gonadal FSH receptors (GnRH
independent).8
Childhood ovarian cysts more common in adolescent periods. Mostly asymptomatic or mild, and usually
discovered incidentally by ultrasonography.12 The etiology includes functional cysts, neoplastic/ malignancy,
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endocrine abnormality, etc.4,12,13 Functional cysts occur during normal menstrual cycle when follicles fail to
rupture during ovulation or when corpus luteum not dissolution, then continue to grow because of hormonal
stimulation. While the neoplastic cysts arise from the inappropriate overgrowth of cells within the ovary.12 One
of endocrine causes of ovarian cyst formation is hypothyroidism.12,13 Pathophysiology is still not clear, but the
hypothesis because of structural resemblance between TSH and FSH (interaction between high TSH and
ovarian FSH receptor).4 Surgery intervention for ovarian cysts performed if adnexal torsion, acute rupture with
hemorrhage, or suspected malignancy.12,13 Hypothyroidism and other endocrine abnormalities (McCune-Albright
syndrome, ectopic gonadotrophin adenoma secreting FSH) should be ruled out in childhood ovarian cysts to
avoid unnecessary surgical intervention.4,9
Hypothyroidism is a deficiency in thyroid hormone. The etiology includes congenital or childhood (acquired);
primary (thyroid gland), secondary (pituitary) or tertiary (hypothalamus); permanent or transient. 14,15 The most
common cause of acquired childhood hypothyroidism is Hashimoto (autoimmune) thyroiditis.6,7,14 The other
cause are post-ablation (surgical, irradiation to neck), medication effects, iodine deficiency, late-onset congenital
hypothyroidism, etc.14 Several case studies report VWGS due to autoimmune thyroiditis,2,16,17 suprasellar mass
(pituitary hyperplasia),3,18–20 post resection thyroglossal duct cyst,21 genetic disorders (Alport syndrome).22 In our
case, it is still possible caused by post-surgical, or late-onset congenital.
Untreated hypothyroidism can cause complications including short stature, obesity, hyperlipidemia, delayed
puberty, or in rare case, precocious puberty, such as VWGS.7,21,22 VWGS can be diagnosed by clinical profile and
laboratory examinations without doing surgery. Clinical profile is characterized by severe hypothyroidism,
isosexual precocious puberty, delayed bone age, ovarian cysts.3,8,23 Girls can have breast enlargement, vaginal
bleeding, galactorrhea and ovarian cysts, whereas boys only have testicular enlargement without virilization.

2,17

Hormonal profile in VWGS is characterized by elevated TSH, prolactin, estradiol, pre-pubertal LH and
decreased free thyroxine.2,20
Mechanisms of VWGS refer to high TSH levels stimulate FSH receptors, inducing FSH-like effects on gonads
(gonad hyperstimulation, increased ovary size and cysts, myxedematous infiltration of the ovary, increased
estrogen with uterine bleeding, breast enlargement), without increased androgens (absence of axillary and pubic
hair).1,3,8 High TSH also increasing prolactin, then effects of high prolactin are selective suppression of LH with
an increased FSH production that cause increased follicular maturation.8,19 Beside cysts and precocious puberty,
the effect of high TSH causes slow chondrocyte differentiation resulting delayed bone age, also decreased
metabolism/oxygen requirement resulting decreased red blood cell production (anemia).8
The raised tumor markers (CA-125, AFP, LDH) can be found in VWGS, which adding confusion to ovarian
germ cell tumor.8,16,17,24 An elevated tumor marker can cause significant anxiety for both patients and clinicians.
CA-125 is secreted by mesothelial cells in response to stress-mechanical (fluid overload) or inflammatory
mediators (TNF, interleukins). The elevated CA-125 and alpha fetoprotein (AFP) in VWGS due to increased
secretion by ovarian cyst, peritoneal inflammation, long standing hypothyroidism or delayed clearance.16,17
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Hypothyroidism causes myopathy and elevation of muscle enzymes such as lactate dehydrogenase (LDH). 8 In
our case, there was no increase in tumor markers.
Therapy of VWGS is aimed at the management of hypothyroidism. Thyroid hormone replacement results in
complete regression of symptoms to pre-pubertal state without surgery (oophorectomy or cystectomy).7,8 The
duration of thyroxine therapy was different in some case studies, range from 1 months to several years. 2–4,8,9,17,24,25
Follow-up include clinical examination (weight, height), thyroid functions, tumor markers and pelvic USG can
be done 3 monthly.8 In our case, vanishing ovarian cysts and normal thyroid function achieved within 4 months
of thyroxine therapy.
CONCLUSION
VWGS is a rare case. It is characterized by juvenile hypothyroidism, isosexual precocious puberty and delayed
bone age. Severe hypothyroidism can cause ovarian cysts, breast enlargement and vaginal bleeding. Thyroid
hormone replacement is the key management of patients with VWGS. Ovarian cysts and other symptoms
completely regress with medical therapy alone. Early recognition and initiation of hypothyroidism treatment
avoids unnecessary surgery intervention in girl with VWGS.
FINANCIAL SUPPORT AND SPONSORSHIP
Nil.
CONFLICTS OF INTEREST
There are no conflicts of interest.
REFERENCES
1.

Guerrero N, Athanassaki ID, Sebastian MR. Prolonged Untreated Disease and Limited English Proficiency: A Case of Van
Wyk-Grumbach Syndrome. J Adolesc Health. 2020 Nov 18:S1054-139X(20)30630-3.

2.

Egodawaththe NS, Seneviratne SN, Gunasekara S, Amarasekara SM, Weerasekara K. Van Wyk-Grumbach syndrome and
oligosyndactyly in a 6-year-old girl: a case report. J Med Case Rep. 2020 Sep 16;14(1):166.

3.

Anne B, Simhadri V, Yerramneni VK, Neusha D. An uncommon presentation of a common disorder: Van Wyk–Grumbach
syndrome. Thyroid Res Pract. 2019;16:36-8.

4.

Das B, Singhal SR. Hypothyroidism-Induced Ovarian Mass Masquerading as a Malignancy: A Case Report and Review of the
Literature. J Gynecol Surg. 2020;36(5):277-280.

5.

Vasudevan V, Viswanath A, Misgar RA. Case of Van-Wyk Grumbach syndrome. JMS. 2020;23(3):33-5.

6.

Mehta S, Verma PK, Chacham S, Bhat NK. Iso-sexual precocious puberty associated with primary hypothyroidism– Van
Wyk–Grumbach syndrome: An uncommon presentation of a common disorder. J Med Evid. 2020;1:105-8.

7.

Pant V, Baral S. Van Wyk Grumbach syndrome with precocious puberty and ovarian cysts: Value of thyroid function tests. J
Pediatr Surg Case Reports. 2019;43(1):32-34.

8.

Bhardwaj B, Menon A, Rawal P. Van Wyk Grumbach Syndrome - A Diagnostic Dilemma in Gynec- Oncology.
Gynecologist. 2020;2(1):1016.

9.

Dharmshaktu P, Kutiyal A, Dhanwal D. Vanishing large ovarian cyst with thyroxine therapy. Endocrinol Diabetes Metab
Case Rep. 2013;2013:130050.

Asia Pac J Paediatr Child Health

-------------------------------------------

Volume 5, Jan - Mar 2022

42

10.

www.apjpch.com

Kaplowitz P, Bloch C, the Section on Endocrinology. Evaluation and referral of children with signs of early puberty.
Pediatrics. 2016;137(1):e20153732.

11.

Kota

AS,

Ejaz

S.

Precocious

Puberty.

StatPearls

Publishing

2021.

Available

from:

https://www.ncbi.nlm.nih.gov/books/NBK544313/ [cited April 2021].
12.

Pienkowski C, Cartault A, Carfagna L, Ernoult P, Vial J, Lemasson F, et al. Ovarian cysts in prepubertal girls. Endocr Dev.
2012;22:101-111.

13.

Mobeen

S,

Apostol

R.

Ovarian

Cyst.

StatPearls

Publishing

2021.

Available

from:

https://www.ncbi.nlm.nih.gov/books/NBK560541/ [cited April 2021].
14.

Counts D, Varma SK. Hypothyroidism in Children. Pediatrics in Review. 2009;30(7):251-258.

15.

Diaz A, Elizabeth G, Diaz L. Hypothyroidism. Pediatrics in Review. 2014;35(8):336-349.

16.

Reddy P, Tiwari K, Kulkarni A, Parikh K, Khubchandani R. Van Wyk Grumbach Syndrome: A Rare Consequence of
Hypothyroidism. Indian J Pediatr. 2018;85(11):1028-1030.

17.

Gupta J, Lin-Su K. Van Wyk-Grumbach syndrome in a female pediatric patient with trisomy 21: a case report. Int J Pediatr
Endocrinol. 2020;2020(1):20-22.

18.

Riaz M, Ibrahim MN, Laghari TM, Hanif MI, Raza J. Van wyk grumbach syndrome. J Coll Physicians Surg Pakistan.
2020;30(12):1332-1334.

19.

Razi SM, Gupta AK, Gupta DC, Gutch M, Gupta KK, Usman SI. Van Wyk-Grumbach Syndrome with Kocher-DebréSémélaigne Syndrome: Case Report of a Rare Association. Eur Thyroid J. 2017;6(1):47-51.

20.

Zhang S, Yang J, Zheng R, Jiang L, Wei Y, Liu G. VanWyk-Grumbach syndrome in a male pediatric patient: A rare case
report and literature review. Exp Ther Med. 2017;13(3):1151-1154.

21.

Lilley JS, Lomenick JP. Delayed diagnosis of hypothyroidism following excision of a thyroglossal duct cyst. J Pediatr.
2013;162(2):427-8.

22.

Lee SJ, Moon JE, Lee GM, Cho MH, Ko CW. An alport syndrome boy with Van Wyk-grumbach syndrome induced by
prolonged untreated congenital hypothyroidism. Ann Pediatr Endocrinol Metab. 2020;25(2):132-136.

23.

Rastogi A, Bhadada SK, Bhansali A. An unusual presentation of a usual disorder: Van Wyk-Grumbach syndrome. Indian J
Endocr Metab. 2011;15:S141-3.

24.

Motamed F, Eftekhari K, Kiani MA, Rabbani A. Ovarian cyst enlargement in a 14 year old female with persistent ascities,
severe hypothyroidism and elevated serum CA-125 level. Iran Red Crescent Med J. 2012;14(6):379-381.

25.

Ayub SS, Ruzic A, Taylor JA. Ovarian cysts, vaginal bleeding and hypothyroidism in a 4-year-old female with Down
Syndrome: A case of Van Wyk-Grumbach Syndrome. J Pediatr Surg Case Reports. 2017;25:5-9.

Asia Pac J Paediatr Child Health

-------------------------------------------

Volume 5, Jan - Mar 2022

