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Case study  

Thyrotoxic valvulopathy in a 7-year-old child: Case report and literature review 

 

Abstract 

Introduction 

Children with thyrotoxicosis may present rarely with valvulopathies. A very high index of 

suspicion is crucial to making diagnosis. 

Case Reports 

O.C, a 7-year-old female child presented with abdominal pain that started seven days ago, 

passage of loose stool that started five days ago and weight loss that started five days ago. Salient 

findings at presentation were tachycardia, anterior neck swelling that moves with swallowing 

with a grade 3/6 pan-systolic murmur maximal at the apex. A diagnosis of hyperthyroidism at 

risk of thyrotoxicosis was made based on supported laboratory evidence. Echocardiography done 

showed severe mitral regurgitation. She is on Tabs Carbimazole and Propranolol. She has 

improved remarkably and has been on follow up 

Conclusion 

Hyperthyoidism affects multiple organ systems in the body and the heart is not spared. Most of 

the cardiac manifestations are functional and occur as a result of the hyperfunctioning gland. A 

high index of suspicion is required, as many of the patients present with only the consequences 

of hyperthyroidism  
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Introduction 

Hyperthyroidism is a disease with multisystemic manifestations. [1] The heart is an organ which 

is highly susceptible to thyroid hormones and therefore cardiac manifestations are observed even 

in subclinical cases of hyperthyroidism. [2] Thyroid hormones have a significant impact on 

cardiac function and structure, with an attendant de novo cardiac condition or could uncover an 

underlying cardiac pathology. [2] The cardiovascular manifestations of hyperthyroidism include 

tachycardia, palpitations, bounding peripheral pulses, wide pulse pressure, hyperactive 

precordium, and murmurs. [3] The most common cardiac complications of hyperthyrodism are 

arrhythmias (mainly atrial fibrillation), valvulopathies, heart failure and hypertension. [3] From a 

US based study, the incidence of pediatric hyperthyroidism and thyrotoxicosis is about 0.44 

cases per 1000 population for children aged 0-11 years and 0.59 cases per 1000 for those aged 

12-17 years, therefore showing increasing incidence throughout childhood. [4] Despite the 

cardiovascular symptoms and effects being one of the major clinically significant features of 

thyrotoxicosis, there is paucity of data on the true incidence of thyrotoxic heart disease in 

children compared to adults. No data on the incidence or prevalence of thyrotoxic valvulopathy 

in children has been reported. This rarity necessitated the presentation of the case reports. 

Case presentation 

O.C, a 7-year-old female presented with abdominal pain that started seven days ago, passage of 

loose stool that started five days ago and weight loss that started five days ago. She was then 

taken to a Teaching Hospital in Cotonou, Benin Republic where some investigations and 
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medications were given with persistence of symptoms necessitating her return to Nigeria. She 

was then referred to UNTH from a private hospital at Nsukka. She was first seen by the 

Gastroenterology team at UNTH where she had a colonoscopy done. Following an incidental 

finding of a systolic murmur at the apex, she was referred to the cardiology team for further 

evaluation. She is the first child in a monogamous family setting with 4 children. Other siblings 

are alive, with no history of similar complaints. Parents are of the lower socio-economic class. 

Salient findings at presentation were tachycardia, anterior neck swelling that moves with 

swallowing, spherical in shape, not tender, no differential warmth and smooth to touch, wide 

pulse pressure, first and second heart sounds with a grade 3/6 pan-systolic murmur maximal at 

the apex. 

 A diagnosis of hyperthyroidism at risk of thyrotoxicosis was made. Complete blood count and 

serum electrolyte, urea and creatinine showed normal parameters . Thyroid function test (TFT) 

done showed elevated Free T3 and T4 of 36.05 and 61.34pmol/L respectively and low TSH of 

0.010LmiU/L. Thyroid USS showed diffuse enlargement of the thyroid gland and isthmus with 

increased echogenicity and heterogeneous texture. Echocardiography done showed severe mitral 

regurgitation.  She is currently being managed by the Paediatric Endocrinology team, and is on 

Tabs Carbimazole and Propranolol. Awaiting repeat of thyroid function tests and 

Echocardiography. She has improved remarkably and now on follow up. 

Discussion 

Children with thyrotoxicosis may present rarely with valvulopathies as seen in or index case. 

Birrell [5] et al reported that children with undiagnosed thyrotoxicosis in the northern region of 

England have initially been referred to cardiologists with a heart murmur, gastroenterologists 

with diarrhoea and failure to thrive, as well as to psychiatric/psychology services because of 
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challenging behaviour and school refusal. Griffith [6] et al also reported a 16-year-old girl with 

complaint of chest pains, palpitations and a new onset heart murmur with bilateral exophthalmos 

and thyromegaly.  

There may a link between race and MR in children with thyrotoxicosis. For instance. Lester [7] 

et al studied 18 hyperthyroid children (9 black and 9 white), six out of the 9 black children had 

findings of mitral regurgitation while none of the white children had MR. Our index patient is of 

a black race. [7] 

There may be some genetic link with thyrotoxic valvopathy. A study done in Canada by Stefani 

Doucette [8] et al of a 36-year woman who had been treated for thyrotoxicosis in pregnancy and 

was eventually delivered of a neonate who had features of thyrotoxicosis. Further examination 

revealed a systolic murmur at the lower sternal border and echocardiography finding of moderate 

to severe tricuspid valve regurgitation. We could not follow up the siblings and parents of our 

index patient for financial reasons. [8] 

 The clinical features range from an asymptomatic presentation to overt signs of cardiac 

decompensation as seen in our patient. In a study by Ertek [9], the most frequent clinical features 

were palpitation, tachycardia, exercise intolerance, exertional dyspnoea and orthopnoea. Saxena 

et al reported Tachycardia, elevated blood pressure with wide pulse pressure, precordial apical 

systolic murmur. It could also be asymptomatic. 

The investigations for diagnosing a hyperfunctioning thyroid gland; Echocardiography and ECG 

are important for the diagnosing CVS pathology in thyrotoxicosis. Echocardiography findings 

range from demonstrating regurgitant flow in the valves (especially mitral valve) to structural 
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changes in the valve (prolapse). [2] This was also reported in our index case ECG can show 

fibrillatory waves indicative of atrial fibrillation. 

Treatment of thyrotoxic valvopathy include the use of diuretics and anti-failure medications and 

rarely valve replacement surgeries. [1-3] The prognosis is good especially in the paediatric 

population Most of the valvular manifestations are “functional”. They resolve entirely or become 

less problematic with treatment of the hyperthyroidism Resolution is within weeks to months of 

starting the antithyroid medications. [2-4] The index case has improved remarkably and has been 

on follow up. 

Conclusion 

Hyperthyroidism affects multiple organ systems in the body and the heart is not spared. Most of 

the cardiac manifestations are functional and occur as a result of the hyperfunctioning gland. A 

high index of suspicion is required, as many of the patients present with only the consequences 

of hyperthyroidism  

Declaration 

Ethical approval: Not applicable 

Consent to participate: 

Patients and parents or caregivers were duly informed in detail about the disease. 

Written Consent for publication: This was obtained for the purpose of publication of this 

article. 

Availability of data and materials: Data are however available from the authors upon 

reasonable request and with permission of the corresponding Author 



6 
 

 

 Code availability (software application or custom code): Not Applicable 

 

References 

1. Elvan-Tüz A, Ayrancı İ, Ekemen-Keleş Y, Karakoyun İ, Çatlı G, Kara-Aksay A, Karadağ-

Öncel E, Dündar BN, Yılmaz D. Are Thyroid Functions Affected in Multisystem Inflammatory 

Syndrome in Children? J Clin Res Pediatr Endocrinol. 2022 Dec 1;14(4):402-408. doi: 

10.4274/jcrpe.galenos.2022.2022-4-7. Epub 2022 Jun 30. PMID: 35770945; PMCID: 

PMC9724052. 

2.Nijith L, Ranjan R. Cardiovascular Manifestations in Hyperthyroidism: A Cross-Sectional 

Study in a Tertiary Care Hospital in South India. Cureus. 2022 May 23;14(5):e25232. doi: 

10.7759/cureus.25232. PMID: 35755496; PMCID: PMC9217679. 

3.   Pediatric Hyperthyroidism: Background, Pathophysiology ... Medscape 

https://emedicine.medscape.com › 921707-overview 

4. Bhattad PB, Roumia M. Cardio-Thyrotoxicosis Syndrome: A Review of Thyrotoxic 

Cardiovascular Disease. Cureus. 2023 Apr 16;15(4):e37659. doi: 10.7759/cureus.37659. PMID: 

37200647; PMCID: PMC10188272. 

5. Birrell G, Cheetham TJuvenile thyrotoxicosis; can we do better?Archives of Disease in 

Childhood 2004;89:745-750. 

6. Griffith E, Nunlist E. Mitral valve prolapse in adolescent female with hyperthyroidism. Prog 

PediatrCardiol. 2020; 58:101264.  



7 
 

 

7. Lester, L.A., Sodt, P.C., Rich, B.H, Anne W. Lucky, Nancy Hutcheon , René A. 

Arcilla. Cardiac abnormalities in children with hyperthyroidism. PediatrCardiol 1982; 2, 215–

223 

8. Doucette S, Tierney A, Roggensack A, Yusuf K. Neonatal Thyrotoxicosis with Tricuspid 

Valve Regurgitation and Hydrops in a Preterm Infant born to a mother with Graves' Disease. 

AJP Rep. 2018 ;8(2): 85-e88. doi: 10.1055/s-0038-1645879. 

9. Ertek S, Cicero AF. Hyperthyroidism and cardiovascular complications: a narrative review on 

the basis of pathophysiology. Arch Med Sci. 2013 Oct 31;9(5):944-52. 

javascript:;
https://link.springer.com/article/10.1007/BF02332112#auth-Nancy-Hutcheon-Aff1
https://link.springer.com/article/10.1007/BF02332112#auth-Ren__A_-Arcilla-Aff1
https://link.springer.com/article/10.1007/BF02332112#auth-Ren__A_-Arcilla-Aff1
https://link.springer.com/article/10.1007/BF02332112#auth-Ren__A_-Arcilla-Aff1

