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CASE REPORT
Consumptive hypothyroidism in a two 
months old infant secondary to hepatic 
haemangiomas
Ahmed Hassan Al-Ghamdi

Department of Pediatrics, Faculty of Medicine, Al-Baha University, Al-Baha, Saudi Arabia

ABSTRACT
The case described in this report is of a two- 
month-old boy who presented with severe 
hypothyroidism. The infant also had multiple hepatic 
haemangiomas. The cause of hypothyroidism was 
found to be due to consumption of the hormone by the 
tumour. The patient was put on high dose of thyroxin 
and medical treatment for the haemangiomas. 
He was followed for three years, cured from the 
haemangiomas, was no more suffering from 
hypothyroidism, and all treatments were stopped. 
More details about this case and similar other cases 
have been discussed.
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INTRODUCTION
Hepatic haemangioma is a benign tumour of the liver 
composed of hepatic endothelial cells. It is the most 
common liver tumour, and is usually asymptomatic 
and diagnosed incidentally on radiological imaging. 
Liver haemangiomas are thought to be congenital 
in origin [1]. Several subtypes exist, including 
the giant hepatic haemangioma, which can cause 
significant complications [2].

This report describes an infant with massive 
hepatic haemangioma that is associated with 
severe hypothyroidism, which necessitated high 
doses of thyroid hormone to restore euthyroid 
status and normal thyroid stimulating hormone 
level. This complication occurs when the tumour 
releases in the blood circulation the enzyme 
3-iodothyronine deiodinase, which disintegrates 
thyroid hormones leading to consumptive 
hypothyroidism [3,4].

CASE REPORT
A two-month-old baby boy was admitted to the 
paediatric wards of King Abdul-Aziz Medical 
City in Jeddah, Saudi Arabia for investigations. He 
was a product of full-term, spontaneous vaginal 
delivery. Umbilical cord blood thyroid-stimulating 
hormone (TSH) level was 7.23 mIU/L. He received 
phototherapy in the second day of delivery for indirect 
hyperbilirubinemia. His jaundice was secondary 
to rhesus incompatibility. He was discharged after 
three days in good condition. At the age of two 
weeks, the parents of the child noticed an increased 
abdominal distention, constipation and pallor. For 
these symptoms, they looked for a medical advice in 
a nearby hospital. The investigations done for him 
included full blood count, peripheral blood smear, 
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Coombs test, haemoglobin electrophoresis and 
liver function tests. All results were normal except 
for haemoglobin of 6 g/dL. He was transfused with 
packed cells.

The baby was on mixed breast feeding and 
formula feeding. He received polio and hepatitis 
B vaccines at birth. The parents did not have any 
concern about his growth and development. No 
significant information was revealed from the 
family and social history.

Examination of the child at the time of 
presentation revealed weight of 5.2 kg at 25th 
percentile (−0.46 standard deviation (SD)); 
length of 53 cm at 0.4 percentile (−2.61 SD) and 
head circumference of 37 cm at 4.2 percentile  
(−1.73 (SD)). The temperature, pulse and 
respiratory rate of the child were normal. The child 
was very pale, but not jaundice or dysmorphic. 
The respiratory system examination was normal. 
Cardiovascular examination revealed normal 
heart sounds and grade 2 systolic murmur heard 
at the left sternal border. Abdomen was distended 
with visible dilated veins. The liver was enlarged 
and palpable to the right iliac fossa. The spleen 
was palpable 5 cm below the left costal margin. 
There was also left inguinal hernia.

Investigations showed white cell count of 7.5 × 103 
with normal differential. Haemoglobin was 10.6 g/dL 
and the Erythrocyte sedimentation rate (ESR) was 8 
mm/hour. The liver function tests were normal apart 
from increase in Guanosine triphospatase (GTP), 

which was 865. Urea, creatinine and electrolytes 
were normal. Both serum calcium and phosphate are 
normal. Coagulation profile showed prothrombin 
time 11 seconds, activated partial thromboplastin time 
36 seconds, and internatiol normalise ratio (INR) 0.9. 
Sickling test and haemoglobin electrophoresis were 
normal. Screening for viral hepatitis was negative. 
Alpha-fetoproteins level was high at 11,307 IU/mL. 
Due to clinical findings in abdominal examination, 
ultrasound abdomen was requested. The abdominal 
ultrasound showed huge hepatomegaly with multiple 
diffuse nodules (Figure 1).

Based on the results of the ultrasound scan, a 
computed tomography (CT) scan of the liver 
was done (Figure 2). The CT scan with contrast 
revealed multiple variable sized hypodense 
lesions with peripheral enhancement in the 
arterial phase. Findings were suggestive of diffuse 
hepatic haemangioendothelioma (multinodular 
hepatic haemangiomatosis).

Because of the history of chronic constipation 
and family history of thyroid disease, thyroid 
function tests were requested and the results were 
as follows:

Thyroid stimulating hormone: 281 
(0.5–4.70 μIU/mL), free T4 (FT4) 10.4 pmol/L (10–
26 pmol/L), free T3 (FT3) < 1.5 (1.5–15.2 pmol/L).

These results suggest severe hypothyroidism. 
A radioisotope thyroid scan was then ordered. 
It showed (Figure 3) moderately enlarged gland 

Figure 1 - Abdominal ultrasound showing 
huge hepatomegaly with multiple diffuse 
nodules.

Figure 2 - Non-enhanced CT scan showing multi-
ple hypo attenuating lesions in the liver. 
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Figure 3 - Radioisotope thyroid scan showed moderately enlarged gland (left lobe 3.8 cm, right lobe 
3.7 cm) with normal location, shape and blood flow.

Figure 4 - Radioisotope thyroid scan showing abnormally high thyroid uptake. 
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(left lobe 3.8 cm, right lobe 3.7 cm) with normal 
location, shape and blood flow, and uniform 
intense uptake. Thyroid uptake was abnormally 
high (20.15%) (Figure 4).

The findings in history and examination, together 
with the results of investigations and images, 
pointed to the diagnosis of primary acquired 
severe hypothyroidism with massive hepatic 
haemangiomas. Based on this diagnosis thyroxin 
was started at a dose of 50 μg daily, the oncology 
team saw the patient and put him on propranolol. 
The patient then kept regular follow-up with the 
oncology and the endocrinology teams.

The diagnosis was further confirmed after 3 
years when we were able to stop L-thyroxin after 
complete cure of the liver hemngioma, which 
was confirmed radiologically by oncology team. 
The response to treatment and thyroid function 
test follow-up is illustrated in Table 1.

DISCUSSION
This patient had severe hypothyroidism that did not 
respond to the usual doses of thyroxin for similar 
cases of congenital hypothyroidism. The patient had 
associated multiple hepatic haemangiomas. Other 
infants with hypothyroidism usually respond to 7 μg 
of oral levothyroxine per kilogram, given daily. This 
dose is enough to restore the serum level of TSH. 
In our patient, we needed three folds as this dose, 
the cause is that most of the exogenous thyroxin, 
given orally, was converted to triiodothyronine 
by the haemangioma tissue [5,6]. While we were 
following the child, a paediatric oncologist was 
following the hepatic haemangiomas. We discussed 
the suitable treatment for these haemangiomas with 
the paediatric oncologist, as there was no agreed 
protocol in our hospital. After reviewing literature 

and published results in the treatment of infantile 
haemangioma, the oncologist decided to use 
propranolol, which gave excellent results [7,8,9].

The thyroid hormone is deactivated massively in 
the tumour tissue by 3-iodothyronine deiodinase. 
This is the only explanation of this phenomenon 
as the enzymatic activity of the haemangiomas 
consumed the thyroid hormone that was released 
by the infant and more than that; the tumour 
also consumed the ordinary exogenous thyroxin 
dose. In our case, we did not measure the level of 
3-iodothyronine deiodinase as its level was very 
high in most similar reported cases, and our patient 
responded well to high doses of thyroxin [4,6,10].

It was found in previous studies that the fibroblast 
growth factors expression is increased in the 
proliferative phase of hemiangiomas [4,11]. These 
growth factors activate the extracellular receptor 
of the kinase pathway, which in turn increases 
the activity of 3-iodothyronine deiodinase. Basic 
fibroblast growth factors play a major role in the high 
level of expression of 3-iodothyronine deiodinase 
in haemangiomas, which is mediated by endocrine 
or paracrine induction of the enzyme in endothelial 
cells [12,13]. Untreated hypothyroidism in the first 
year is very serious as it will lead to permanent 
deterioration in cognitive functions [14]. The 
first year is very critical in children with hepatic 
haemangiomas as this is the time where these 
tumours are proliferated and carry high risk to cause 
resistant hypothyroidism with the potential risk of 
mental retardation in infants. The importance of 
this case report came from the fact that most of the 
symptoms and signs of hypothyroidism in these 
infants may be masked with the severity of other 
symptoms of haemangioma such as symptoms 
related to haemostasis failure or those resulting 
from the hepatic injury.

Table 1 - Response to treatment and thyroid function test follow-up.

Time/date At diagnosis After 2 months After 1 year After 2 years After 3 years

TSH 28.1 10 6.3 3.6 2.1

FT4 10.4 16.68 15.92 18.56 17.92

Notes on 
treatment

Thyroxin 50 mcg 
daily

Thyroxin 50 mcg 
daily

Thyroxin 50 mcg 
daily

Thyroxin  
50 mcg daily

No treatment



SUDANESE JOURNAL OF  PAEDIATRICS 2018; Vol 18, Issue No. 1

75http://www.sudanjp.org

REFERENCES
1.	� Baron R. Liver—masses part I—detection and 

characterization [Internet]; 2006. Accessed: 
March 2016 Available from: http://www.
radiologyassistant.nl/en/p446f010d8f420/liver-
masses-i-characterization.html

2.	� Kullendorff CM, Cwikiel W, Sandström S. 
Embolization of hepatic hemangiomas in infants. 
Eur J Pediatr Surg. 2002;12:348–52; https://doi.
org/10.1055/s-2002-35949

3.	� Ji Y, Chen S, Xiang B, Xu Z, Jiang X, Liu X, et 
al. Clinical features and management of multifocal 
hepatic hemangiomas in children: a retrospective 
study. Sci Rep. 2016;6(31744); https://doi.
org/10.1038/srep31744

4.	� Drolet BA, Esterly NB, Frieden IJ. Hemangiomas 
in children. N Engl J Med. 1999;341:173–81; 
https://doi.org/10.1056/NEJM199907153410307

5.	� Larsen PR, Davies TF, Schlumberger MJ. Thyroid 
gland. In: Wilson JD, Foster DW, Kronenberg 
HM, Larsen PR, editors. OOOOE: oral surgery, 
oral medicine, oral pathology, oral radiology 
and endontology, Thyroid disorders. Part II: 
hypothyroidism. Philadelphia, PA: W.B. Saunders; 
1998; 148–152. 

6.	� Huang SA, Tu HM, Harney JW, Venihaki 
M, Butte AJ, Kozakewich HP, et al. Severe 
hypothyroidism caused by type 3 iodothyronine 
deiodinase in infantile hemangiomas. N Engl J 
Med. 2000;343(3):185–9; https://doi.org/10.1056/
NEJM200007203430305

7.	� Gunturi N, Ramgopal S, Balagopal S, Scott JX. 
Propranolol therapy for infantile hemangioma. Ind 
Pediatr. 2013;50:307–13; https://doi.org/10.1007/
s13312-013-0098-9

8.	� Shah MK. Beta blockers in infantile hemangiomas: 
a practical guide. Ind J Paediatr Dermatol.  
2014;15:55–60; https://doi.org/10.4103/2319-
7250.139498 

9.	� Léauté-Labrèze C, de la Roque ED, Hubiche T, 
Boralevi F, Thambo J-B, Taïeb A. Propranolol 
for severe hemangiomas of infancy. N Eng J 
Med. 2008;358:2649–51; https://doi.org/10.1056/
NEJMc0708819

10.	� Howard D, La Rosa FG, Huang S, Salvatore D, 
Mulcahey M, Sang-Lee J, et al. Consumptive 
hypothyroidism resulting from hepatic vascular 
tumors in an athyreotic adult. J Clin Endocrinol 
Metab. 2011;96:1966–70; https://doi.org/10.1210/
jc.2010-2104

11.	� Takahashi K, Mulliken JB, Kozakewich 
HP, Rogers RA, Folkman J, Ezekowitz RA. 
Cellular markers that distinguish the phases of 
hemangioma during infancy and childhood. J Clin 
Invest. 1994;93:2357–64; https://doi.org/10.1172/
JCI117241

12.	� Hernández A, St Germain DL, Obregón MJ. 
Transcriptional activation of type III inner ring 
deiodinase by growth factors in cultured rat brown 
adipocytes. Endocrinology. 1998;139:634–9; 
https://doi.org/10.1210/endo.139.2.5734

13.	� Hernández A, Obregón MJ. Presence of 
growth factors-induced type III iodothyronine 
5-deiodinase in cultured rat brown adipocytes. 
Endocrinology. 1995;136:4543–50; https://doi.
org/10.1210/endo.136.10.7664675

14.	� Fisher D. Management of congenital 
hypothyroidism. J Clin Endocrinol Metab. 
1991;72:523–9; https://doi.org/10.1210/jcem-72-
3-523

CONCLUSIONS
The most important message to the clinicians 
from this case report, and other similar reported 
cases, is that thyroid function should be assessed 

in children with hepatic hemangiomas before 
any type of therapy is begun. Any detected 
hypothyroidism should be adequately treated and 
carefully followed.

http://www.radiologyassistant.nl/en/p446f010d8f420/liver-masses-i-characterization.html
http://www.radiologyassistant.nl/en/p446f010d8f420/liver-masses-i-characterization.html
http://www.radiologyassistant.nl/en/p446f010d8f420/liver-masses-i-characterization.html
https://doi.org/10.1055/s-2002-35949
https://doi.org/10.1055/s-2002-35949
https://doi.org/10.1038/srep31744
https://doi.org/10.1038/srep31744
https://doi.org/10.1056/NEJM199907153410307
https://doi.org/10.1056/NEJM200007203430305
https://doi.org/10.1056/NEJM200007203430305
https://doi.org/10.1007/s13312-013-0098-9
https://doi.org/10.1007/s13312-013-0098-9
https://doi.org/10.4103/2319-7250.139498
https://doi.org/10.4103/2319-7250.139498
https://doi.org/10.1056/NEJMc0708819
https://doi.org/10.1056/NEJMc0708819
https://doi.org/10.1210/jc.2010-2104
https://doi.org/10.1210/jc.2010-2104
https://doi.org/10.1172/JCI117241
https://doi.org/10.1172/JCI117241
https://doi.org/10.1172/JCI117241
https://doi.org/10.1210/endo.136.10.7664675
https://doi.org/10.1210/endo.136.10.7664675
https://doi.org/10.1210/jcem-72-3-523
https://doi.org/10.1210/jcem-72-3-523

