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Menorrhagia as main presentation sign of severe
hypothyroidism in a pediatric patient: a case report.
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Abstract
BACKGROUND: The relative high frequency of menstrual irregularities in the �rst two-three years after
menarche may lead to the risk of underestimation of associated pathological conditions, which are
always to be accurately researched with careful examination and anamnesis. The association between
menstrual irregularities and hypothyroidism is described in literature but the available data are scarce and
mainly based on adult case series. It is described that low plasma levels of thyroid hormone can shift the
hemostatic system towards a hypocoagulable and hyper�brinolytic state and seem to lead to an
increased bleeding risk.

CASE PRESENTATION: This case report describes the case of a thirteen years old girl who presented to
our Emergency Department complaining of menorrhagia for the last �fteen days, leading to severe
anemia. The objective examination revealed clinical signs of hypothyroidism and a severe short stature,
lower than mid-parental height, with stunting of growth and a signi�cant bone age delay. Blood exams
and thyroid ultrasound were consistent with the diagnosis of severe hypothyroidism in autoimmune
thyroiditis with acquired von Willebrand syndrome, growth hormone de�ciency. Magnetic resonance
showed pituitary functional hyperplasia.

The substitutive therapy with levothyroxine led to the resolution of heavy bleeding after �ve days and
following normalization of coagulative parameters and pituitary hyperplasia.

CONCLUSIONS: Hypothyroidism usually presents with unspeci�c symptoms, with consequent risk of
diagnostic delay. It can in�uence the coagulation system and it seems to be associated to increased risk
of menstrual irregularities.

We underline the importance of a regular follow up of the pubertal development, including height
measurements, thyroid palpation and menstrual anamnesis to intercept red �ags �ndings for
hypothyroidism.

Background
Autoimmune hypothyroidism (Hashimoto thyroiditis) is the most common cause of acquired
hypothyroidism in children, adolescents and adults (1), with an estimated prevalence of 1–2% in pediatric
age (2).

Hypothyroidism usually presents with unspeci�c symptoms, as fatigue, weight gain, growth retardation,
cold intolerance, constipation (2). The goiter is the most common physical sign, other examination
�ndings include bradycardia, delayed re�exes and myxedema (1).

Furthermore, thyroid hormone affects different cardiovascular parameters, for example hypothyroidism is
associated with an unfavorable lipid pro�le (3). Although less known, it also in�uences the coagulation
system: low plasma levels of thyroid hormone can shift the hemostatic system towards a
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hypocoagulable and hyper�brinolytic state and seem to lead to an increased bleeding risk, which could
be relevant in particular in patients undergoing invasive procedures (4). Hypothyroidism seems also to be
associated to increased risk of abnormal vaginal bleeding, but the available data are scarce (4) and
mainly based on adult case series. In women with hypothyroidism, different changes in menstrual cycle
are reported (5): the most common form is oligomenorrhea (6) and other manifestations include heavy
bleeding, amenorrhea, breakthrough bleeding (7).

Excessive or unpatterned uterine bleeding is normal in adolescents without thyroid disease in the �rst
years after menarche (8). This can lead to underestimation of the possible pathological causes at the
basis of menstrual irregularities, in particular in the absence of other associated symptoms, which must
always be sought carefully.

We present a case of a pediatric patient with menorrhagia, which led to severe anemia, due to
hypothyroidism in autoimmune thyroiditis with alteration of the coagulation system.

Case Presentation
A Salvadoran thirteen years old girl presented to our Emergency Department complaining of menorrhagia
for the last �fteen days. She had menarche one year and seven months before, followed by absence of
menstruation until the previous month, when she had a menstruation normal in duration and �ow. She
did not report asthenia nor other symptoms. Family history was negative for coagulopathy, the mother
had hypothyroidism in pregnancy and the father had hyperthyroidism.

The objective examination revealed xerotic and desquamating skin, thinning hair and acanthosis
nigricans on neck, armpits and ankles. She presented a mildly enlarged thyroid gland at palpation, heart
rate was 54 beats per minute, nothing relevant was noted at abdominal and pulmonary examination.

She was 133.8 cm tall (-3.53 standard deviation scores, SDS (9)), her mid-parental height was 155 cm (− 
1.25 SDS (9)), weight was 44 kg (-0.32 SDS (9)) and Body Mass Index, BMI 24.6 (1.37 SDS (9)). The
mother referred stunting of growth in the last two years but no previous height measurements were
available.

Abdominal ultrasound showed a vaginal anechoic formation (63x61x34 mm) with a non-vascularized
hyperechoic structure inside (43x36x25 mm), compatible with blood collection with a clot inside, which
was spontaneously expelled few hours later, and a right ovarian cyst (40x28 mm).

The �rst blood tests revealed decreased hemoglobin (8 g/dl, N.V. 11.3–14.5 g/dl) and red blood cells
(2.63 10^12/L, N.V. 4–5.1 10^12/L), normal prothrombin (PT) ratio, slightly increased activated partial
thromboplastin time (aPTT) ratio (1.27, N.V. 0.8–1.18) and mildly decreased levels of �brinogen (169
mg/dL, N.V. 200–400 mg/dL), von Willebrand Ristocetin Cofactor assay (vWF: Rco) (33%, N.V. 60–200)
and von Willebrand factor (VWF) (39%, N.V. 66–176).
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Thyroid ultrasound was performed for the suspect goiter, con�rming an enlarged thyroid (lobes
measuring 17 mm in anteroposterior diameter, isthmus 5.5 mm), with non-homogeneous hypoechogenic
structure and hyperechoic linear bands, two hyperechogenic nodules (3 mm) in the right lobe, an
increased vascularization and some reactive perithyroid lymph nodes, the major measuring 18 mm in his
long axis.

Blood exams to evaluate thyroid function showed an increased thyrotropin releasing hormone (TSH) level
(> 100 mU/ml, N.V. 0.660–5.060 mIU/L), with extremely low free thyroxin (fT4) in serum (< 1.5 ng/L, N.V.
7.4–13.5 ng/L), high titer of anti-thyroid peroxidase antibodies (TPOAb) (> 1000 kUI/L, N.V. <10 kUI/L)
and antithyroglobulin antibodies (TGAb) (> 1000 kUI/L, N.V. <10 kUI/L) and negative TSH receptor
autoantibodies (TRAb).

The patient was consequently diagnosed with autoimmune hypothyroidism and the substitutive therapy
with levothyroxine was started at 50 mcg/die, then increased to 100 mcg/die after two weeks.

In the second day of hospitalization, she required a red blood cells transfusion for worsening of anemia
(hemoglobin 6,3 g/dl). Heavy vaginal bleeding stopped in the �fth day of hospitalization, with
subsequent spotting until the following menstruation on the �fteenth day. This menstruation, as the
following ones, was still abundant in �ow, but lasted for �ve days.

Cerebral magnetic resonance (MR) was performed to evaluate the possible pituitary functional
hypertrophy, with the �nding of an enlarged adenohypophysis (16 mm in height) in contact with optic
chiasm. Left hand X-Ray showed a bone age of 9.6 years according to TW2 RUS method (10).

The patient reached fT4 normalization after four weeks and TSH normalization after seven weeks of
therapy. One month after the beginning of levothyroxine, coagulative parameters were re-dosed with a
normalization of aPTT ratio (1.03), �brinogen (322 mg/dL), vWF: Rco (65%) and VWF levels (83%).

Growth hormone (GH) release after arginine and glucagon tests was dosed one and two months after the
beginning of therapy and resulted insu�cient (respectively GH 0.61 UI/l, N.V. < 8 UI/l and GH 1.43 mcg/l,
N.V. <8 UI/l), with the diagnosis of GH de�ciency. The patient was consequently prescribed with
substitutive growth hormone therapy after the second MR, showing resolution of the pituitary hyperplasia
after three months of therapy.

Discussion
Our patient’s main presenting symptom was menorrhagia, however menstrual irregularities are very
frequent in the �rst two-three years after menarche due to the immaturity of the hypothalamic-pituitary-
ovarian axis (11). The relative high frequency of those irregularities may lead to the risk of
underestimation of associated pathological conditions, which are always to be accurately researched
with careful examination and anamnesis. In our case the patient presented short stature, signi�cantly
lower to the predicted height (considering also the pubertal stages with menarche 1.7 years before), and
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other signs of hypothyroidism, as bradycardia despite the anemia, mildly enlarged thyroid, dry skin,
thinning hair.

The association between menstrual irregularities and hypothyroidism is described in literature: the
hypothalamic-pituitary-thyroid axis and the hypothalamic-pituitary-gonadal axis work together, and any
dysfunction in the thyroid can affect the serum sex steroid levels, sex hormone-binding globulin (SHBG),
gonadotropin-releasing hormone (GnRH) and prolactin (7). The prevalence of menstrual irregularities in
hypothyroidism has been investigated in adult series, but not in a pediatric setting. Furthermore, there
seems to be con�icting evidence.

Joshi et al. found that 68% of hypothyroid women had menstrual irregularities, compared with only 12%
in controls (12). Krassas et al. reported that among 171 hypothyroid women, 23% presented irregular
cycles (compared with only 8% in controls); of those, 17 had oligomenorrhea, 6 hypomenorrhea, 6
amenorrhea, and 12 hypermenorrhea/menorrhagia (13). Among the menstrual irregularities described in
literature the most common form is oligomenorrhea (6) and there is an increase in the occurrence of
menstrual irregularities with increase in severity of hypothyroidism (14). On the other hand, Kakuno et al.
reported that the incidence of menstrual disturbances was similar among 586 women with
hyperthyroidism (18.3%), 111 women with hypothyroidism (15.3%) and 105 healthy controls (23.8%) (15).

In our patient the main presentation sign was menorrhagia with heavy bleeding. Hypothyroidism seems
to affect the coagulative cascade in different ways, shifting the hemostatic system towards a
hypocoagulable and hyper�brinolytic state (4). Acquired von Willebrand syndrome (aVWS) is the most
frequent coagulation disorder clinically observed in overt hypothyroidism (16). The pathogenesis of
hypothyroidism-associated aVWS is still unclear. A decrease in von Willebrand factor (VWF) protein
synthesis or a decreased response to adrenergic stimulation (otherwise enhancing the VWF release from
endothelial cells) due to the hormone de�ciency are the most plausible mechanisms involved, as also
supported by the �nding of a reversal of the hypothyroidism-associated aVWS following thyroid hormone
replacement (17).

In our patient VWF was assessed quantitatively and qualitatively, with an initial �nding of decreased level
and activity of the factor, which normalized at the control after one month of substitutive therapy.

Other alterations seem to be involved in this condition of hypocoagulability, like a signi�cant reduction in
coagulation factor VIII (FVIII), factor IX (FIX), and factor XI (FXI) levels (18) and qualitative platelet
abnormalities (19).

Chadarevian et al. studied the �brinolytic system in hypothyroid patients and documented a different
�brinolytic pattern according to the severity of hypothyroidism: an increased �brinolytic activity (i.e., low
levels of a2- antiplasmin, tissue plasminogen activator (tPA) and plasminogen activator inhibitor (PAI-1),
and high Ddimer levels) was observed in overt hypothyroidism, whereas a decreased �brinolytic activity
(high levels of a2-antiplasmin, tPA and PAI-1, and low D-dimer levels) was found in subclinical
hypothyroidism (20).
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As regards the other �ndings in our case, the short stature with stunting of growth should have been
investigated before with exams including thyroid function. Growth retardation is a common sign in
hypothyroidism, due to the great importance of thyroid hormones in growth process.

Free triiodothyronine (fT3) is a primary determinant of normal post-natal somatic growth and skeletal
development, and an important regulator of bone and mineral metabolism in the adult (21). Before
puberty, thyroid hormone may be the major prerequisite for normal maturation of bone with untreated
childhood hypothyroidism resulting in profound growth retardation and delayed skeletal maturation (22).
This failure of growth is probably caused by a decrease of the direct effects of thyroid hormones on
skeletal growth and by a secondary reduction in GH secretion and concentration of insulin-like growth
factor-1 (IGF-1) (23).

In our patient, the short stature, signi�cantly lower than mid-parental height, and the apparent stunting of
growth were associated with growth hormone de�ciency.

Prolonged severe hypothyroidism led also to pituitary functional hyperplasia. It is caused by high
thyrotropin-releasing hormone (TRH) levels, that stimulate pituitary thyrotrope cells, leading to the
enlargement of the pituitary gland (24). According to this mechanism, with the normalization of the
thyroid function we also saw the complete regression of the pituitary hyperplasia after three months.

Conclusions
Menstrual irregularities, despite being very frequent in the �rst two years after menarche, can be a
hallmark of underlying pathological conditions, whose signs and symptoms should be carefully
researched, as short stature or stunting of growth and unexplained bradycardia for hypothyroidism, which
can lead to a state of hypocoagulability.

We underline the importance of a regular follow up of the pubertal development, including height
measurements, thyroid palpation, general examination and menstrual anamnesis to intercept red �ags
�ndings for thyroid disturbances.

Abbreviations
APTT
activated partial thromboplastin time
aVWS
acquired von Willebrand Syndrome
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Factor VIII
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Factor XI
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free triiodothyronine
fT4
free thyroxin
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growth hormone
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insulin-like growth factor-1
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magnetic resonance
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sex hormone-binding globulin
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antithyroglobulin antibodies
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Rco:Willebrand Ristocetin Cofactor assay



Page 8/10

Declarations
Ethics approval and consent to participate

Not applicable.

Consent for publication

Written informed consent was obtained from patient’s parents for the publication of this Case report. A
copy of the written consent is available for review by the Editor-in-Chief of this journal.

Availability of data and materials

Data sharing not applicable to this article as no datasets were generated or analyzed during the current
study.

Competing interests

The authors declare that they have no competing interests.

Funding

No funding was granted for this research. Publication fee has been provided by Postgraduate School of
Pediatrics, Department of Public Health and Pediatric Sciences, University of Turin.

Authors' contributions

AB and RB wrote the paper and carried out the references search. MP, AB and GT performed the
assessment of the patient. CB, MP and LdS conceived the article and reviewed references and
manuscript. 

All authors read and approved the �nal manuscript. 

Acknowledgements

Not applicable. 

References
1. Hanley P, Lord K, Bauer AJ. Thyroid Disorders in Children and Adolescents: A Review. JAMA Pediatr.

2016 Oct 1;170(10):1008–1019.

2. de Vries L, Bulvik S, Phillip M. Chronic autoimmune thyroiditis in children and adolescents: at
presentation and during long-term follow-up. Arch Dis Child. 2009 Jan;94(1):33–7.

3. Duntas LH, Brenta G. The effect of thyroid disorders on lipid levels and metabolism. Med Clin North
Am. 2012 Mar;96(2):269–81.



Page 9/10

4. Elbers LPB, Fliers E, Cannegieter SC. The in�uence of thyroid function on the coagulation system and
its clinical consequences. J Thromb Haemost. 2018 Apr;16(4):634–645.

5. Krassas GE, Poppe K, Glinoer D. Thyroid function and human reproductive health. Endocr Rev. 2010
Oct;31(5):702–55.

�. Koutras DA. Disturbances of menstruation in thyroid disease. Ann N Y Acad Sci. 1997 Jun
17;816:280–4.

7. Dittrich R, Beckmann MW, Oppelt PG, Hoffmann I, Lotz L, Kuwert T, Mueller A. Thyroid hormone
receptors and reproduction. J Reprod Immunol. 2011 Jun;90(1):58–66.

�. Brawner Namnoum A, Koehler Carpenter SE. Abnormal Uterine Bleeding in the Adolescent. Adolesc
Med. 1994 Feb;5(1):157–70.

9. Centers for Diseases Control and Prevention. CDC growth charts.
https://www.cdc.gov/growthcharts/clinical_charts.htm.

10. Tanner JM, Whitehouse RH, Cameron N, et al. Assessment of Skeletal Maturity and Prediction of
Adult Height. 2 nd edition. New York: Academic Press; 1983.

11. Goodman NF, Cobin RH, Futterweit W, Glueck JS, Legro RS, Carmina E. American Association of
Clinical Endocrinologists (AACE); American College of Endocrinology (ACE); Androgen Excess and
PCOS Society (AES). American Association of Clinical Endocrinologists, American College of
Endocrinology, and Androgen Excess and PCOS Society Disease State Clinical Review: Guide to the
Best Practice in the Evaluation and Treatment of Policistic Ovary Syndrome—Part1. Endocr Pract.
2015 Nov;21(11):1291–300.

12. Joshi JV, Bhandarkar SD, Chadha M, Balaiah D, Shah R. Menstrual irregularities and lactation failure
may precede thyroid dysfunction or goitre. J Postgrad Med. 1993 Jul-Sep;39(3):137–41.

13. Krassas GE, Pontikides N, Kaltsas T, Papadopoulou P, Paunkovic J, Paunkovic N, Duntas LH.
Disturbances of menstruation in hypothyroidism. Clin Endocrinol (Oxf). 1999 May;50(5):655–9.

14. Sethi B, Barua S, Raghavendra MS, Gotur J, Khandelwal D, Vyas U. The Thyroid Registry: Clinical and
Hormonal Characteristics of Adult Indian Patients with Hypothyroidism. Indian J Endocrinol Metab.
2017 Mar-Apr;21(2):302–307.

15. Kakuno Y, Amino N, Kanoh M, Kawai M, Fujiwara M, Kimura M, Kamitani A, Saya K, Shakuta R, Nitta
S, Hayashida Y, Kudo T, Kubota S, Miyauchi A. Menstrual disturbances in various thyroid diseases.
Endocr J. 2010;57(12):1017–22.

1�. Vescovi PP, Favaloro EJ, Lippi G, Garofano M, Montagnana M, Manzato F, Franchini M. The spectrum
of coagulation abnormalities in thyroid disorders. Semin Thromb Hemost. 2011 Feb;37(1):7–10.

17. Michiels JJ, Schroyens W, Berneman Z, van der Planken M. Acquired von Willebrand syndrome type 1
in hypothyroidism: reversal after treatment with thyroxine. Clin Appl Thromb Hemost. 2001
Apr;7(2):113–5.

1�. Egeberg O. In�uence of thyroid function on the blood clotting system. Scand J Clin Lab Invest.
1963;15:1–7.



Page 10/10

19. Franchini M, Montagnana M, Manzato F, Vescovi PP. Thyroid dysfunction and hemostasis: an issue
still unresolved. Semin Thromb Hemost. 2009 Apr;35(3):288–94.

20. Chadarevian R, Bruckert E, Leenhardt L, Giral P, Ankri A, Turpin G. Components of the �brinolytic
system are differently altered in moderate and severe hypothyroidism. J Clin Endocrinol Metab. 2001
Feb;86(2):732–7.

21. Allain TJ, McGregor AM. Thyroid hormones and bone. J Endocrinol. 1993 Oct;139(1):9–18.

22. Underwood LE, Van Wyk JJ. Wilson JD, Foster DW. Normal and aberrant growth, Williams Textbook
of Endocrinology. 8th ed. Philadelphia: USAWB Saunders Company; 1992.

23. Burstein PJ, Draznin B, Johnson CJ, et al. The effects of hypothyroidism on growth, serum growth
hormone, the growth hormone dependent somatomedin, insulin-like growth factor, and its carrier
protein in rats, Endocrinology. 1979 Apr;104(4):1107–11.

24. Alves C, Alves AC. Primary hypothyroidism in a child simulating a prolactin-secreting adenoma.
Childs Nerv Syst. 2008 Dec;24(12):1505–8.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

CAREchecklistEnglishmodi�ed.pdf

https://assets.researchsquare.com/files/rs-1803172/v1/8711bf64d22f09da9fe59426.pdf

