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Article Summary:
Through  a  case  of  IHH  complicated  consumptive  hypothyroidism  and  literature
review, this study highlight better treatment protocol for these rare patients.
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ABSTRACT:
Infantile  hepatic  hemangioma(IHH)  is  the  most  common  benign  liver  tumor  in
infancy, some life-threatening complications like abdominal compartment syndrome,
consumptive  hypothyroidism  and  cardiac  failure  may  occur  in  these  patients.
Hypothyroidism should be focused and managed earlier to prevent intellectual and
growth retardation.  We described  a  4  months  old  infant  complaint  of  progressive
abdominal  distention,  who  was  diagnosed  diffuse  hepatic  hemangiomas  by
ultrasonography and MRI, treated successfully with propranolol and levothyroxine for
consumptive hypothyroidism. At 8 months old levothyroxine was stopped, she grew
up with a normal growth trajectory and neurodevelopment at her last follow-up at the



age of 13 months. Literature review and our case suggest that thyroid function should
be evaluated even though negative neonatal screen and propranolol should be first-
line  agent  for  diffuse  IHH.  It  is  helpful  that  simultaneous  anti-tumor  and thyroid
replacement make diffuse IHH patients with consumptive hypothyroidism recovery
better.
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Introduction

Infantile hepatic hemangioma(IHH) is the most common benign liver tumor in

infancy, which was categorized into three patterns: focal, multifocal and diffuse. Most

focal  IHHs  are  similar  to  rapidly  involuting  congenital  hemangiomas,  while  the

multifocal and diffuse patterns are true infantile hemangiomas and may be associated

with  life-threatening  complications  like  abdominal  compartment  syndrome,

consumptive  hypothyroidism  and  cardiac  failure.1,2 Consumptive  hypothyroidism

complicates only in 5.3% of all  IHH cases but  timely treatment is  crucial  for the

patients to prevent intellectual and growth retardation.3 Here, we report a 4-month-old

boy  with  diffuse  hepatic  infantile  hemangiomas  complicating  consumptive

hypothyroidism,  which  was  managed  successfully  by  combination  therapy  of

propranolol and levothyroxine.

Case report

A 4-month-old female infant complaint of progressive abdominal distention due

to hepatic hemangiomas. She was an unexpected baby of her mother aged 40 years

old.  Routine examination was performed and nothing abnormal was found during

pregnancy.  She  was  full-term and  healthy  at  birth.  At  3  months  of  age,  she  was



admitted  to  emergency department  of  a  Children’s  hospital  because  of  abdominal

distension and edema of both feet. Abdominal ultrasonography(US) revealed multiple

hemangiomas of liver, and laboratory test showed hyponatremia and anemia. 2-day

treatment  was  ineffective  on  the  abdominal  distension  and  edema  of  lower

extremities. Her parents declined to further treatment and went home, for which the

Spring Festival was around the near, the lower extremities returned spontaneously to

normal 3 days later. 

The infant had a good diet without constipation or difficult defecation, but her

parents felt that her abdomen appeared more distended when she was 4 months old.

Again  she  admitted  to  emergency  department  of  previous  Children’s  hospital,

laboratory  test,  US  and  enhanced  computed  tomography  were  performed,  which

showed  that  hepatic  hemangioendotheliomas have  complicated  hyponatremia,

coagulation abnormality, hypoproteinemia and anemia. Due to nothing better regimen

for the treatment of hepatic hemangioendotheliomas, the infant was asked to transfer. 

When admitted to our pediatric surgery, abdominal distension was obvious and

the inferior edge of the liver was palpable at the level of anterior superior iliac spine

by physical examination, which was in consistent with followed US and magnetic

resonance  imaging(MRI).  Abdominal  US  showed  multiple  hypoechoic  nodular

lesions in liver parenchyma with increased vascularity, which was confirmed using

liver MRI as diffuse hepatic hemangiomas(Fig. 1). Laboratory examinations revealed

anemia(76 g/L),  hypoproteinemia(album 29.5g/L),  hyponatremia(118 mmol/L)  and

normal  range  of  liver  enzyme  levels.  AFP  was  11239  ng/ml.  Coagulation  test



suggested very low fibrogen(55 ng/mL) and normal D-Dimer. Cardiac function was

evaluated  by  echocardiography  with  patent  ductus  arteriosus,  atrial  septal  defect,

patent foramen ovale(PFO), pulmonary hypertension(56 mmHg), little regurgitation

of tricuspid valve and bicuspid valve. 

Hypothyroidism was diagnosed with elevated thyroid-stimulating hormone(TSH)

level(45.9 μIU/mL; normal range, 0.27–4.2 μIU/mL), low free T3(fT3) level (0.87

pmol/L;  normal  range,  3.1–6.8  pmol/L),  low  total  T3  level(0.45  nmol/L;  normal

range, 1.15-3.1 nmol/L), very high rT3(>500 ng/dl; normal range, 35-95 ng/dL) but

normal T4. US demonstrated normal thyroid in size and echogenicity. Her weight was

4.7 kilogram and treated with oral propranolol 5 mg twice a day. Thyroid function

was  rechecked  3  days  later  and  TSH was  lower(27.1  μIU/mL)  than  before.  And

consumptive hypothyroidism was confirmed when her parents denied any bad results

during neonate.  Levothyroxine was administered orally 16.7 μg once a day. Other

support  treatment  such as  cryoprecipitate,  suspension red  blood cells  and nutrient

guidance were given to improve her general condition.

Hyponatremia,  hypoproteinemia,  and  anemia  returned  to  normal  after  3-day

treatment.  And  coagulation  abnormality  was  improved  significantly.  With  2-week

medical  treatment,  only  patent  foramen  ovale(PFO)  still  did  exist  by

echocardiography,  while  TSH  rebounded  slightly  to  24.9  μIU/mL  after  gradual

decrease to the lowest point 17.20 μIU/mL on the seventh day(Fig. 2). Therefore,

levothyroxine was adjusted to 25 μg per day after consultation with endocrinologist.

Hepatomegaly recovered to the level of umbilicus on the lower margin. The parents



were satisfactory with the effect and discharged with propranolol(5 mg, twice a day)

and levothyroxine(25 μg/day).

With  close  follow-up,  her  thyroid  function  normalized  completely  and  the

levothyroxine was gradually reduced to 12.5 μg once every other day then stopped by

8 months of age. At the same time, abdominal US showed a reduction in the size of

the hepatic hemangiomas and the liver edge was 2cm below the right costal margin.

Propranolol was increased to 15 mg/day(approximately 2 mg/kg/day) according to her

weight 7.35kg. At the age of 12 months, MRI showed her liver was much better than

before.  In  addition,  she  grew  up  as  well  as  other  normal  infants  without  any

neurodevelopment abnormalities. 

Literature review

46 patients with consumptive hypothyroidism secondary to hepatic hemangiomas

or  hemangioendotheliomas  were  retrieved  from  38  English  articles,  which  was

searched  by  PubMed  with  term  “hepatic  hemangioma”,  “hepatic

hemangioendothelioma” and “hypothyroidism” from the publications up to October,

2020.  Given  significant  response  of  propranolol  for  hepatic  hemangioma  from

Mazereeuw-Hautier’s  report  in  20104,  patients  were  summarized  and divided into

group A(from 2011 to 2020) and group B(from 2000 to 2010) in Table 1. Steroids

were the most frequent agents for hepatic hemangiomas or hemangioendotheliomas

before 2011, but propranolol has been used most widely for the next decade according

to Figure 3.

Hemangioendothelioma  was  incorrectly  used  in  39%  (18/46)  cases,  which  is



actually a histologic diagnosis5,6. These patients were diagnosed at the mean age of

2.72 months and with no gender difference. Due to some non-available information in

articles, at least 71.7%(33/46) IHH patients with consumptive hypothyroidism can be

classified into diffuse type according to  Christison-Lagay’s  subtype classification.5

When  diagnosed,  the  most  common  symptom  was  abdominal  distension(63%),

followed  by  cutaneous  hemangioma(20%),  poor  feeding(17%)  and  jaundice(15%)

(Fig. 4). Other symptoms including constipation, pallor, peripheral coldness, lethargy

and respiratory distress were documented in literatures.

When we focused on the consumptive hypothyroidism caused by IHH, more than

37% consumptive hypothyroidism had to require excessive dose of levothyroxine(>10

μg/kg/d)  and  even  in  26%  patients  liothyronine  was  combined  to  normalize  the

thyroid function. 

Discussion

Multifocal  and  diffuse  IHHs  are  similar  to  infantile  hemangiomas,  which

proliferate  disproportionately with the child’s growth toward the first  year  of  life,

especially rapidly at the age of 1-3 months, and then involute slowly for a few years.

Many IHHs are undetected without symptoms but some may be found accidentally or

present  with  complicated  conditions  like  abdominal  compartment  syndrome,

consumptive hypothyroidism and cardiac failure.7

Consumptive hypothyroidism is  secondary to more than 70% of diffuse IHHs,

which  should  be  detected  and  managed  early  with  thyroid  replacement8,  because

thyroid hormone play a crucial role in neurodevelopment in the first year of life. Due



to  rapid  proliferation  of  hemangiomas  in  the  first  weeks  or  months  of  life,

overproductive type 3 iodothyronine deiodinase(D3) in the tumor catabolizes active

thyroid hormone, resulting in low fT3 and extremely high level of TSH and rT3,

which is different from congenital hypothyroidism and may need excessive dose of

thyroid replacement therapy.9

In our case, diffuse IHH was diagnosed clinically by enhanced CT, US and MRI.

Biopsy was declined by her parents and propranolol was indicated by the clinical

diagnosis with informed consent. Thyroid function was significantly improved after

5-day  administration  of  propranolol  and  normalized  after  ended  following

replacement therapy, which indirectly demonstrated that hypothyroidism was caused

by IHH and benefited from the treatment of IHH. During the course of IHH, rT3

decreased gradually with the reduction of hepatic hemangioma in size and numbers3,10,

which can be recommended as a marker for evaluating the effect of treatment protocol

of IHH.11,12 

Over past two decades, diffuse IHHs were managed first with medical therapy

including  corticosteroids,  interferon(IFN),  vincristine(VCR),

cyclophosphamide(CTX) and propranolol; while for some more complicated patients

resistant to agents, surgical approach including embolization, ligation of hepatic artery

and liver transplantation may be the last ditch.13 Propranolol has been the first-line

systemic  treatment  for  infantile  hemangioma and was proved to  respond well  for

patients  with  IHH1,14 as  in  our  case.  And increasing  evidence  showed propranolol

should be recommended firstly for IHH if indicated.1



However, consumptive hypothyroidism usually missed the newborn screening and

occured in the first weeks or months of life when IHHs may be gradually apparent.

For  infants  with multiple  skin hemangiomas(especially  more than 5) or  refractory

hypothyroidism,  abdominal  US  should  be  screened  to  exclude  occult  IHH.15,16

Thyroxine plays a crucial role in the prevention of neurodevelopmental retardation,

even permanent injury of nervous system in the first year of life, so it is necessary to

monitor closely and normalize thyroid function as soon as possible. In addition, the

course of abnormal catabolism of thyroxine through D3 from the tumor would be

inhibited by control of IHH. Consumptive hypothyroidism was found in 70% diffuse

IHH  patients8,  and  as  mentioned  in  our  results  more  than  70%  consumptive

hypothyroidism  was  caused  by  diffuse  IHH,  So  multi-disciplinary  treatment  was

suitable  for  these  patients.  What  we  should  pay  attention  to  is  that  conventional

thyroid  replacement  therapy  doesn’t  maintain  euthyroid  status  in  more  than  1/3

patients, even in 26% patients combination of replacement therapy required.

In conclusion, evaluation of thyroid function is mandatory for infants with diffuse

IHH.17 Combination of levothyroxine and liothyronine, and even unusually high dose

of thyroxine replacement would be indicated in some IHH cases with consumptive

hypothyroidism. Treatment of IHH resulting in regression of hemangiomas, in which

propranolol can be recommended for the first option, helps to manage consumptive

hypothyroidism.2,18 Simultaneous  management  of  consumptive hypothyroidism and

IHH is important for the patients with IHH complicated hypothyroidism.2
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Legend of figures:
FIGURE 1 
A. T1WI and (B) T2WI in axial MRI of the liver show diffuse nodules. C. A T1WI in
coronal  MRI  abdomen  shows  enlarged  liver  with  multiple  conglomerated
hyperintense lesions extensively involving all the lobes of liver with non-visibility of
the intervening parenchyma. D. Abdominal US shows multiple hypoechoic nodular
lesions in liver parenchyma.

FIGURE 2 
Changes of thyroid function over time after treatment.
↓stands for  start,  ↑stands for  remove;  the area  between the dotted lines  stand for
normal range of fT4.
fT3,  free triiodothyronine;  fT4,  free thyroxine;  TSH, thyroid-stimulating hormone;



LT4, levothyroxine

FIGURE 3
Treatment  choice  for  diffuse  or  multifocal  IHHs  complicated  consumptive
hypothyroidism.
VCR, vincristine; IFN, interferon; CTX, cyclophosphamide

FIGURE 4
Symptoms of IHH complicated consumptive hypothyroidism.

Table 1. Summary of previously reported IHH patients with hypothyroidism

Group
Group A

(2011-2020)
Group B

(2000-2010)
total

number of patients 28 18 46
gender(M/F) 13/15 9/9 22/24
age(month) 2.96(0.2-26) 2.34(0.2-10) 2.72(0.2-26)
diagnosis(n)

HHE（diffuse） 7(6) 11(6) 18(12)

HH(diffuse) 21(17) 7(4) 28(21)
symptoms

abdominal distension 20 9 29
cutaneous hemangiomas 8 1 9
jaundice 5 2 7
poor feeding 5 3 8
other symptoms 6 7 13
asymptomatic 0 4 4

therapy protocols(hemangioma)
Pro 11 0 11
Pro+/steroids+/VCR+/CTX* 12 0 12
Pred 1 4 5
Pred+/MP/+IFN** 1 2 3
VCR(+DXM)# 1 1 2
MP(+IFN)## 0 2 2
Spontaneous involution 0 2 2
Surgical ligation 1 3 4
Embolization 1 2 3
Liver transplantation 0 2 2

therapy protocols (hypothyroidism)
LT4 18 12 30
LT4+T3 4 6 10
T3 2 0 2
Spontaneous involution 3 0 3



NA 1 0 1
CTX,  cyclophosphamide;  DXM, dexamethasone;  HH, hepatic  hemangioma;  HHE,
hepatic  hemangioendothelioma;  IFN,  interferon;  LT4,  levothyroxine;  MP,
methylprednisolone;  NA, not  available;  Pred,  prednisonlone;  Pro,  propranolol;  T3,
liothyronine; VCR, vincristine.
*treatment regimen included propranolol and one of other agents.
**treatment regimen included Pred and one of other agents except propranolol.
#treatment regimen included VCR only or VCR and DXM.


