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Abstract 

Background Neonatal hemochromatosis (NH) is a rare condition that is characterized by severe neonatal liver 
disease in association with hepatic and extrahepatic excess iron deposition (siderosis), while sparing the reticuloen-
dothelial system. The most common cause of fetal liver injury leading to the NH phenotype (accounting for over 95% 
of cases) is gestational alloimmune liver disease. This condition is caused by the transfer of maternal IgG antibodies 
through the placenta, targeting a fetal hepatocyte antigen. Prenatal diagnosis, particularly the identification of iron 
overload involving both liver and thyroid, is of significant importance and can have a profound impact on patient 
care. To our knowledge, no case has been reported on prenatal diagnosis of iron overload involving both liver 
and thyroid.

Case presentation We present an exceptionally rare case of fetal hemochromatosis in a primigravida, a case that sig-
nificantly contributes to our understanding of this condition. The diagnosis was made with the presence of hepatic 
and extrahepatic siderosis involving the thyroid using Ultrasonography (USG) and fetal Magnetic Resonance Imaging 
(MRI) findings. A 23-year-old primigravida was referred to our center in view of oligohydramnios, Intrauterine Growth 
Restriction (IUGR) and echogenic bowel at 29 weeks of gestation. USG and fetal MRI showed features of coarse liver 
echotexture and iron overload involving the liver and thyroid; this is the first case describing iron accumulation 
in the fetal thyroid gland diagnosed in utero.

Conclusion This case underscores the critical importance of performing MRI in suspected cases of fetal hemochro-
matosis for early diagnosis and intervention, emphasizing the potential to significantly improve patient outcomes.
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Background
Neonatal hemochromatosis (NH) is a rare gestational 
disease characterized by severe prenatal liver injury 
associated with hepatic and extrahepatic iron overload 
that classically spares the reticuloendothelial system. By 
far, the most frequent cause of fetal liver injury leading 
to the NH phenotype (accounting for > 95% of cases) is a 

gestational alloimmune disorder called gestational allo-
immune liver disease (GALD), which results from trans-
placental transfer of maternal IgG antibodies directed 
against a fetal hepatocyte antigen. MRI remains a valua-
ble tool in the early prenatal diagnosis of iron overload in 
the liver and extrahepatic tissues. We present a rare case 
of fetal hemochromatosis, which was diagnosed with the 
presence of hepatic and extrahepatic siderosis involving 
the thyroid using USG and fetal MRI findings. This is the 
first case describing iron accumulation in the fetal thy-
roid gland diagnosed in utero.
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Case presentation
A 23-year-old primigravida with Rh-positive typing was 
referred to our center in view of oligohydramnios, IUGR 
and echogenic bowel at 29  weeks of gestation. Detailed 
USG showed fetal growth restriction, left axis deviation 
of the heart, and diffusely echogenic bowel walls. Follow-
up USG at 32 weeks showed altered, coarse echotexture 
of the liver with a drop in growth velocity. Fetal MRI was 
done for further evaluation. It showed an enlarged liver 
with intense T2 hypointensity and loss of T1 hyperin-
tense signal of the liver, splenomegaly, minimal ascites 
(shown in Fig.  1) and loss of T1 hyperintense signal of 
the thyroid (shown in Fig.  2). T2* images showed dif-
fuse hypointensity in the liver which led to the suspicion 

of fetal hemochromatosis. Karyotyping was normal, 
TORCH and Parvovirus PCR were negative. Weekly 
follow-up for Doppler was done, and the baby was deliv-
ered at term by elective LSCS. The baby was admitted to 
NICU in view of Meconium Aspiration syndrome with 
tachypnea and Respiratory distress. The baby required 
non-invasive ventilation for 8  days; then the baby was 
gradually weaned to room air.

The baby had hepatosplenomegaly at admission asso-
ciated with hypoglycemia, deranged liver function tests, 
thrombocytopenia, elevated ferritin and dysmorphic 
facies (retrognathia, macrostomia, low set posteriorly 
retracted ears). The baby was suspected to have neo-
natal hemochromatosis / GALD. MRI showed chronic 

Fig. 1 (a,b) Normal T2 and T1 weighted coronal images of fetal MRI (1.5 T) at the level of thorax and abdomen in third trimester show normal T2 
hypointense signal (white arrow) and normal T1 hyperintense signal of liver (black arrow). (c,d) T2 and T1 weighted coronal sections of fetal MRI 
(1.5 T) in our case show intense T2 hypointense (white star) and T1 hypointense signal of liver (yellow star), splenomegaly (yellow arrow) and mild 
ascites (arrowhead)
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parenchymal liver disease with moderate iron overload 
in liver (shown in Fig.  3a) and thyroid gland (shown in 
Fig. 3b). TORCH panel was negative. Urine reducing sub-
stances and urine succinyl acetone were done to rule out 
other causes of acute liver failure in neonates. Lip biopsy 
showed hemosiderin deposition within few of the acinar 
epithelial cells (shown in Fig. 4).

Clinical exome sequencing revealed compound het-
erozygous variants related to the SKIV2L gene, which is 
associated with Trichohepatoenteric syndrome. This syn-
drome is a rare genetic disorder characterized by growth 
failure, intractable diarrhea, woolly, brittle hair, immuno-
deficiency, liver failure and dyschromic skin spots. How-
ever, the child did not develop the typical phenotypic 
features of Trichohepatoenteric syndrome, leading us to 
consider GALD as the diagnosis of exclusion in this case.

Upon diagnosis, the baby was immediately started 
on liver protective measures, which included main-
taining fluid and electrolyte balance. In addition, the 
baby received IVIg treatment for 2 days, followed by an 
exchange transfusion. This treatment regimen was aimed 
at reducing further damage to the liver. The baby showed 
gradual improvement in liver function tests and clinical 
symptoms and was eventually discharged. Unfortunately, 
the baby died at 2  months of age due to complications 
related to liver failure.

Discussion
This case underscores the critical importance of perform-
ing MRI in suspected cases of fetal hemochromatosis for 
early diagnosis and intervention, emphasizing the poten-
tial to significantly improve patient outcomes.

Fig. 2 (a) T1-weighted coronal image of fetal MRI (1.5 T) at the level of head and neck in a normal fetus shows normal T1 hyperintense signal 
in both lobes of thyroid gland (white arrows). (b) T1-weighted coronal image of our present case shows loss of normal hyperintensity in the region 
of thyroid gland (white stars). (c) T2* weighted coronal image of fetal MRI shows hypointense signal in the region of thyroid gland (white arrows)

Fig. 3 (a,b) T2* weighted axial postnatal MRI images show hypointense signal of liver (white arrow) and thyroid (yellow arrow)
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GALD is a condition characterized by the immune 
mediated fetal liver injury during pregnancy. This can 
lead to liver failure in utero, which is the most common 
cause of neonatal acute liver failure (NALF) [1]. GALD 
occurs when the mother’s IgG antibodies cross the pla-
centa and target an unknown antigen on the fetal liver 
[2, 3].

Fetal hepatocytes become targets of these antibodies 
and the attack of membrane complexes, leading to dis-
ruption of iron homeostasis and subsequent deposition 
in extrahepatic tissues, typically starting with hepatic 
siderosis sparing the Kupffer cells, ultimately resulting 
in severe fetal liver damage and cirrhosis [4, 5].

The fetal hepcidin pathway regulates the fetal iron 
stores [1]. Maternal antibodies damaging the fetal 
liver can decrease hepcidin levels, leading to an accu-
mulation of iron in the liver [2]. To differentiate the 
NH-GALD phenotype from other causes of neona-
tal hemochromatosis, a comprehensive assessment is 
necessary. Specific investigations to rule out alterna-
tive etiologies with a similar clinical presentation have 
been described [6]. These other causes, which make up 
approximately 2% of NH cases, primarily involve fetal 
liver injury disrupting placental iron flux regulation [1].

Early indicators of GALD often include IUGR which 
can be detected in the early mid-trimester scan [7]. 
Because FGR can stem from various causes, such as 
uteroplacental insufficiency, genetic factors, and infec-
tions, an accurate diagnosis of FGR associated with the 
NH phenotype requires careful consideration.

Given that liver biopsy is impractical during the intra-
uterine period, prenatal diagnosis relies on MRI find-
ings. GALD may induce non-immune hydrops due to 
hypoproteinemia [8]. Suspicion of NH arises in fetuses 
presenting with hydrops, anemia, and hepatomegaly, 
warranting fetal MRI examination.

The quantification of organ iron accumulation using 
T1 or T2* relaxometry can be adapted for pediatric use. 
However, there is a lack of normative data regarding iron 
quantification in various neonatal tissues [2, 9]. Fetal 
MRI in cases of GALD could potentially assess responses 
to in utero treatment [10]. Qualitative assessment of 
signal intensity on various MRI sequences such as T2, 
T2*, T1, and gradient recalled echo (GRE) sequences 
may be employed. While fetal organ iron deposition 
can be detected by MRI, it may not always be present at 
the time of examination [10]. Conversely, liver siderosis 
may be absent due to the destruction of targeted hepato-
cytes, and the presence of extrahepatic siderosis poten-
tially aids diagnosis in such cases [4, 7]. The first case 
of intrauterine hemochromatosis was studied by Marti-
Bonmati et  al. in 1993 using a T2* sequence, revealing 
markedly low hepatic parenchymal signal intensity com-
pared to fetal and maternal fat tissue [11]. Currently, fast, 
single-shot T2-weighted sequences are the primary tool 
in fetal MRI, which can initially raise suspicion of liver 
iron deposition. Organ iron load quantification can be 
achieved through MRI T2* relaxometry techniques, as 
demonstrated by Schoennagel et al. [12]. A retrospective 
multicentric study from France observed that iron stor-
age in fetuses was more common in the thyroid than in 
the pancreas [13]. The detection of extrahepatic sidero-
sis can be done non-invasively using multi-echo gradient 
recalled echo T2*-weighted MRI sequences shortly after 
birth [2, 9]. Postmortem MRI can be valuable in con-
firming neonatal hemochromatosis, especially in cases 
where traditional autopsy methods are not feasible due 
to parental preferences, and can provide justification for 
further investigations such as guided liver biopsy [14]. In 
our case, the genotype–phenotype correlation of tricho-
hepato-enteric syndrome could not be established; fur-
ther studies are required to establish a correlation.

Presently, IVIG treatment has significantly altered 
the outlook for affected women, enabling them to carry 
a healthy child following an NH pregnancy [15].] This 
treatment has altered disease progression, leading to the 
absence of ultrasound manifestations and an improved 
life expectancy compared to untreated pregnancies [10]. 
Nonetheless, IVIG therapy is costly, may face availabil-
ity constraints in certain regions, and can pose severe 
adverse effects [15].

Prenatal findings of NH are frequently nonspecific. 
MRI should be considered in specific cases involving 

Fig. 4 Lip biopsy specimen showing hemosiderin deposition 
within few of the acinar epithelial cells stained blue with Perls stain
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unexplained fetal growth restriction (FGR), oligohydram-
nios, hydrops, enlarged fetal liver, and the presence of 
ascites or fetal anemia. Typically, MRI is recommended 
after ruling out more common conditions. MRI can iden-
tify hepatic and extrahepatic siderosis, confirming NH. 
In cases where parents decline fetal autopsy, postmortem 
MRI should be available for unexplained fetal and new-
born deaths with liver failure, as it can readily detect liver 
siderosis and guide further investigations. Further stud-
ies are warranted to identify underlying genetic causes of 
fetal liver injury and to establish genotype–phenotype 
correlation.

Abbreviations
NH  Neonatal hemochromatosis
GALD  Gestational alloimmune liver disease
USG  Ultrasonography
MRI  Magnetic resonance imaging
NICU  Neonatal intensive care unit
IUGR   Intra uterine growth restriction
TORCH  Toxoplasmosis rubella cytomegalovirus herpes
PCR  Polymerase chain reaction
LFT  Liver function test
NALF  Neonatal acute liver failure
FGR  Fetal growth restriction
GRE  Gradient recalled echo
IVIG  Intravenous immunoglobulin

Acknowledgements
Not applicable.

Author contributions
RK and SN contributed to conceptualization, investigation, validation, writ-
ing—original draft, review and editing. SR and DM doen validation and writ-
ing—review and editing.

Funding
This study was not supported by any sponsor or funder.

Availability of data and materials
All data generated or analyzed during this study are included in this article. 
Further enquiries can be directed to the corresponding author.

Declarations

Ethics approval and consent to participate
Study approval statement: Ethics approval was not required as decided by 
the ethics committee of KMCH. Consent to participate statement: Written 
informed consent was not required as decided by the ethics committee of 
KMCH.

Consent for publication
Written informed consent was obtained from the parents for publication of 
the details of their medical case and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 1 July 2024   Accepted: 12 September 2024

References
 1. Feldman AG, Whitington PF (2013) Neonatal hemochromatosis. J Clin 

Exp Hepatol 3(4):313–320. https:// doi. org/ 10. 1016/j. jceh. 2013. 10. 004. 
(Epub 2013 Nov 27 PMID: 25755519 PMCID: PMC3940210)

 2. Chavhan GB, Kamath BM, Siddiqui I, Tomlinson C (2022) Magnetic 
resonance imaging of neonatal hemochromatosis. Pediatr Radiol 
52(2):334–339. https:// doi. org/ 10. 1007/ s00247- 021- 05008-9. (Epub 
2021 Mar 12 PMID: 33710405)

 3. Whitington PF (2006) Fetal and infantile hemochromatosis. Hepatology 
43(4):654–660. https:// doi. org/ 10. 1002/ hep. 21129. (PMID: 16557536)

 4. Whitington PF (2012) Gestational alloimmune liver disease and neona-
tal hemochromatosis. Semin Liver Dis 32(4):325–332. https:// doi. org/ 
10. 1055/s- 0032- 13299 01. (Epub 2013 Feb 8 PMID: 23397533)

 5. Lopriore E, Mearin ML, Oepkes D, Devlieger R, Whitington PF (2013) 
Neonatal hemochromatosis: management, outcome, and prevention. 
Prenat Diagn 33(13):1221–1225. https:// doi. org/ 10. 1002/ pd. 4232. 
(Epub 2013 Oct 4 PMID: 24030714)

 6. Shanmugam NP, Bansal S, Greenough A, Verma A, Dhawan A (2011) 
Neonatal liver failure: aetiologies and management–state of the art. 
Eur J Pediatr 170(5):573–581. https:// doi. org/ 10. 1007/ s00431- 010- 
1309-1. (Epub 2010 Oct 2 PMID: 20886352)

 7. Sciard C, Collardeau-Frachon S, Atallah A, Combourieu D, Massardier 
J, Heissat S, Gaucherand P, Guibaud L, Massoud M (2019) Prenatal 
imaging features suggestive of liver gestational allo immune disease. 
J Gynecol Obstet Hum Reprod 48(1):61–64. https:// doi. org/ 10. 1016/j. 
jogoh. 2018. 11. 005. (Epub 2018 Nov 19 PMID: 30465890)

 8. Society for Maternal-Fetal Medicine (SMFM); Norton ME, Chauhan SP, 
Dashe JS. Society for maternal-fetal medicine (SMFM) clinical guideline 
#7: nonimmune hydrops fetalis. Am J Obstet Gynecol. 2015;212(2):127–
39. https:// doi. org/ 10. 1016/j. ajog. 2014. 12. 018. Epub 2014 Dec 31. 
PMID: 25557883.

 9. Alenezi K, Kamath BM, Siddiqui I, Tomlinson C, Chavhan GB (2018) 
Magnetic resonance imaging findings in neonatal hemochromatosis. 
J Pediatr Gastroenterol Nutr 66(4):581–587. https:// doi. org/ 10. 1097/ 
MPG. 00000 00000 001880. (PMID: 29287003)

 10. Hoogstraten J, de Sa DJ, Knisely AS (1990) Fetal liver disease may 
precede extrahepatic siderosis in neonatal hemochromatosis. Gastro-
enterology 98(6):1699–1701. https:// doi. org/ 10. 1016/ 0016- 5085(90) 
91110-r. (PMID: 2110917)

 11 Martí-Bonmatí L, Baamonde A, Poyatos CR, Monteagudo E (1994) 
Prenatal diagnosis of idiopathic neonatal hemochromatosis with MRI. 
Abdom Imaging. 19(1):55–56. https:// doi. org/ 10. 1007/ BF021 65863. 
(PMID: 8161905)

 12. Schoennagel BP, Remus CC, Wedegaertner U, Salzmann I, Grabhorn E, 
Adam G, Fischer R, Harmatz P, Kooijman H, Yamamura J (2014) Quanti-
fication of prenatal liver and spleen iron in a sheep model and assess-
ment of iron stores in a human neonate with neonatal hemochroma-
tosis using R2* mapping. Magn Reson Med Sci 13(3):167–173. https:// 
doi. org/ 10. 2463/ mrms. 2013- 0096. (Epub 2014 Jul 2 PMID: 24990465)

 13. Collardeau-Frachon, Sophie & S, Heissat & R, Bouvier & Fabre, Monique 
& Baruteau, Julien & P, Broué & Cordier, marie-pierre & Debray, 
Dominique & Debiec, Hanna & Ronco, Pierre & Guigonis, Vincent. 
(2012). Collardeau-Frachon S, Heissat S, Bouvier R, Fabre M, Baruteau J, 
Broué P, Cordier MP, Debray D, Debiec H, Ronco P, Guigonis V.A French 
retrospective multicentric study of neonatal haemochromatosis: 
importance of autopsy and of auto-immune maternal manifesta-
tions.Pediatr Dev Pathol. 2012 Aug 17. Pediatric and Developmental 
Pathology.

 14. Staicu A, Albu C, Popa-Stanila R, Bondor CI, Rotar IC, Stamatian F, 
Muresan D (2021) Diagnostic value of virtual autopsy using pm-MRI 
at 3T on malformed second trimester fetuses vs classic autopsy. PLoS 
ONE 16(11):e0260357. https:// doi. org/ 10. 1371/ journ al. pone. 02603 57. 
(PMID:34843527 PMCID:PMC8629304)

https://doi.org/10.1016/j.jceh.2013.10.004
https://doi.org/10.1007/s00247-021-05008-9
https://doi.org/10.1002/hep.21129
https://doi.org/10.1055/s-0032-1329901
https://doi.org/10.1055/s-0032-1329901
https://doi.org/10.1002/pd.4232
https://doi.org/10.1007/s00431-010-1309-1
https://doi.org/10.1007/s00431-010-1309-1
https://doi.org/10.1016/j.jogoh.2018.11.005
https://doi.org/10.1016/j.jogoh.2018.11.005
https://doi.org/10.1016/j.ajog.2014.12.018
https://doi.org/10.1097/MPG.0000000000001880
https://doi.org/10.1097/MPG.0000000000001880
https://doi.org/10.1016/0016-5085(90)91110-r
https://doi.org/10.1016/0016-5085(90)91110-r
https://doi.org/10.1007/BF02165863
https://doi.org/10.2463/mrms.2013-0096
https://doi.org/10.2463/mrms.2013-0096
https://doi.org/10.1371/journal.pone.0260357


Page 6 of 6Natarajan et al. Egypt J Radiol Nucl Med          (2024) 55:186 

 15. Staicu A, Popa-Stanila R, Albu C, Chira A, Constantin R, Boitor-Borza D, 
Surcel M, Rotar IC, Cruciat G, Muresan D (2023) Neonatal hemochroma-
tosis: Systematic review of prenatal ultrasound findings-is there a place 
for MRI in the diagnostic process? J Clin Med 12(7):2679. https:// doi. 
org/ 10. 3390/ jcm12 072679. (PMID:37048762 PMCID:PMC10094906)

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3390/jcm12072679
https://doi.org/10.3390/jcm12072679

	Fetal hemochromatosis: rare case of hepatic and extrahepatic siderosis involving thyroid on fetal MRI
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Acknowledgements
	References


