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Case Report

Unusual Case of Beckwith-Wiedemann Syndrome with 
Spontaneous Resolution of a Hepatic Mass

Abstract

Keywords: Beckwith-Wiedemann Syndrome; Spontaneous Resolution; Hepatic Mass

Beckwith-Wiedemann Syndrome (BWS) is an overgrowth syndrome with risk for embryonal tumors. Over expression of paternal 
growth promoters and decreased expression of maternal growth suppressors are believed to underlie these tumors. We report a 
full term, large for date female with BWS. Initial serum alpha fetoprotein (AFP) was 36,790 ng/ml (1,212 - 49,039 ng/ml) on day of 
life (DOL) 7, which increased to 119,797 ng/ml (704-29,027 ng/ml) by DOL19, warranting evaluation to rule out hepatoblastoma. 
Abdominal ultrasound (US) and MRI on DOL 20 showed no mass. Thereafter, serial AFP levels quickly declined: 91,681 ng/ml at 1 
month, 24092 ng/ml at 2 months, 1207 ng/ml at 3 months of age but the abdominal US at age 3 months (done as part of surveillance) 
showed a mass in the right lobe of the liver. A repeat US at 3.5 months showed an increase in the size of the mass despite down trend-
ing serum AFP (785 ng/ml), and features of a vascular lesion (Hemangioma). Vigilant follow up with US and AFP was continued given 
the high risk of tumors. Imaging showed a decrease in size of the hepatic mass starting at 4 months of age and complete resolution 
by 9 months of age; confirming an involuting hemangioma. 

In conclusion, this is an unusual case of an isolated hepatic hemangioma associated with BWS that spontaneously resolved. Hem-
angiomas should be considered in the differential of hepatic masses especially with discordant AFP levels. 
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Introduction 
Beckwith-Wiedemann Syndrome (BWS) is an overgrowth syndrome characterized by anterior abdominal wall defects, macroglossia, 

dysmorphic facial features, hemihyperplasia, neonatal hypoglycemia, organomegaly and an increased susceptibility to embryonal tumors. 
It is considered a clinical spectrum and the affected individuals may present with many or few of the clinical features [1]. Infants with 
BWS have an increased susceptibility to childhood tumors (~8%), including Wilm’s Tumor (52% of all tumors), hepatoblastoma (14%), 



02

Unusual Case of Beckwith-Wiedemann Syndrome with Spontaneous Resolution of a Hepatic Mass

Citation: Bina Shah., et al. “Unusual Case of Beckwith-Wiedemann Syndrome with Spontaneous Resolution of a Hepatic Mass”. 
EC Endocrinology and Metabolic Research 5.3 (2020): 01-08.

neuroblastoma (10%), rhabdomyosarcoma (5%), and adrenocortical carcinoma (3%) [2]. Rarely, hepatic hemangioma/hepatoendothe-
lioma have been reported [3-6].

BWS is an imprinting disorder and has been localized to the growth regulating genes on Chromosome 11p15 [7]. Imprinting is an epi-
genetic phenomenon that allows certain genes from one parent to be expressed while silencing the expression from the other parent [8]. 
This imprinting is under the control of discrete DNA elements called imprinting centers [9]. The various mechanisms involved in the BWS 
are loss of methylation of the maternal imprinting center 2 (IC2), paternal uniparental disomy for chromosome (pUPD) 11p15, and gain 
of methylation on paternal imprinting center 1 (IC1). Overexpression of paternal growth promoters and decreased expression of maternal 
growth suppressors are thought to underly these tumors. The highest tumor risk (28%) is seen in patients with hypermethylation of IC1 
(normally methylated on the paternal allele). Intermediate risk (16%) is seen with pUPD and low risk (2.6%) is seen in hypomethylation 
of IC2 (normally methylated on the maternal allele). 

We report an infant with BWS presenting with hepatic mass and elevated AFP which eventually resolved by 9 months of age without 
any intervention.

Case Report
Our patient was a full term, large for gestational age baby girl. Pregnancy was complicated by maternal Grave’s disease, fetal macro-

somia and fetal macroglossia. She was delivered by C/S and had APGAR score of 8 and 9 at 1 and 5 minutes, respectively. At birth, macro-
glossia, glabellar hemangioma, anterior lobular crease, posterior helical indentation and enlarged umbilical cord with umbilical cord cyst 
were noted, leading to the clinical diagnosis of BWS. She presented with early transient hypoglycemia which responded well to Diazoxide 
therapy, which was successfully weaned after 2 months. Methylation sensitive MLPA of 11p15 showed hypermethylation of IC1 (H19) and 
hypomethylation of IC2 (LIT1), no deletions or duplications were detected. This pattern of abnormal methylation confirmed the clinical 
diagnosis of BWS, suggestive of segmental pUPD as the underlying mechanism. Peripheral blood karyotype showed normal female chro-
mosomal component.

Tumor surveillance: Initial serum alpha fetoprotein (AFP) was 36,790 ng/ml (1,212 - 49,039 ng/ml) on day of life (DOL) 7, which 
rapidly increased to 119,797 ng/ml (704 - 29,027 ng/ml) on DOL19. The clinical and molecular diagnosis (pUPD) of BWS with highly 
elevated AFP raised concern for an underlying hepatoblastoma. Abdominal ultrasound (US) and MRI were performed on DOL 20 and did 
not show any mass. Serial AFP levels showed a decline over the next 3 months (91,681 ng/ml at 1 month, 24,092 ng/ml at 2 months, 1,207 
ng/ml at 3 months). Abdominal US performed at age 3 months as part of routine surveillance, showed a hypoechoic mass (0.7 x 0.5 x 0.6 
cm) in the right lobe of the liver. A repeat US at 3.5 months showed an increase in the size of the mass (1.8 x 0.8 x 1.4 cm) (Figure 1) de-
spite down trending serum AFP (785 ng/ml). The mass was well circumscribed, appeared heterogeneous and contained calcifications and 
peripheral flow on US; MRI done to further characterize the mass showed prompt progressive enhancement beginning peripherally and 
filling in centrally, suggesting a vascular lesion like a hemangioma. Surgery and Hematooncology recommended close monitoring with US 
and serum AFP. Serial US imaging showed a decrease in size of the hepatic mass starting at age 4 months (1.1 x 0.6 x 1.1 cm); to 0.8 x 0.4 
x 0.7cm at 6 months (Figure 2) and complete resolution at 9 months of age (Figure 3); confirming an involuting hemangioma. Her most 
recent abdominal US at 28 months also showed no hepatic mass in conjunction with undetectable serum AFP. 

Discussion
Beckwith-Wiedemann Syndrome is an overgrowth syndrome with an increased susceptibility to tumors, both malignant and benign 

[7]. Hepatoblastoma is the second most common malignant tumor seen in BWS whereas hemangiomas are benign tumors that have been 
reported in a handful of case reports in the literature [3-6]. Hepatoblastomas usually present early in life, typically in the first 30 months 
and rarely after 5 years of age (Median age at diagnosis in BWS: 6 months). Early identification is important for successful treatment with 
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Figure 1: Ultrasound of the hepatic mass at 3.5 months (1.8 x 0.8 x 1.4 cm).

Figure 2: Ultrasound of the hepatic mass at 6 months (0.8 x 0.4 x 0.7cm).
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Figure 3: Disappearance of hepatic mass at 9 months.

Age Serum AFP 
(ng/ml)

Mean normal 
AFP (ng/ml)

Size of Mass 
(on USG, cm)

Morphology of right liver mass (USG)
Doppler 

flow (USG) MRI AbdomenAbnormal echogenicity 
(hypoechoic) Calcifications

D6 > 1000.0 41687
D7 36970.7 16107
D15 84045.7 3631
D19 119767.4 3631 No mass No liver mass
D34 91681.7 417
1.5 M 24092.1 178 No mass
2 M 10961.4 178
3 M 1207.5 36 0.7 x 0.5 x 0.6 Yes No flow

3.5 M 785.0 36 1.8 x 0.8 x 1.4 Yes Present Peripheral
1.6 cm mass 
likely venous 
malformation

4 M 458.6 20 1.4 x 1 x 1.3 Yes Present
Peripheral 
and central

5 M 1.1 x 0.6 x 1.1 Yes Present Peripheral
6 M 239.5 13 1.1 x 0.9 x 0.6 Yes Present
8 M 61.8 0-6 0.8 x 0.4 x 0.7 Yes Present
10 M 35.9 0-6 No mass Normal echotexture Absent
28 M <6 0-6 No Mass Normal echotexture Absent

Table 1: Table showing the clinical and radiological characteristics of the patient.
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Graph 1: AFP trend of our patient.

surgery +/- chemotherapy. Common surveillance practice includes abdominal US every 3 - 4 months till 8 years of age and serial AFP lev-
els every 2 - 3 months for the first 4 years of life for tumor surveillance [10,11]. Screening leads to early identification and better survival 
rates [11]. Not all experts agree on all components of tumor surveillance, and some suggest omitting AFP monitoring (discussed in detail 
later). Liver hemangiomas, on the other hand, are benign tumors with a peak incidence in the first 6 months of life [12,13], they can be 
focal or multifocal, and may or may not involute spontaneously. They are usually asymptomatic and may not require treatment unless they 
are symptomatic (hemorrhage, transient heart failure, transient coagulopathy and consumptive hypothyroidism) [13]. 

On ultrasound, hepatoblastomas are seen as well defined, echogenic soft tissue masses, with heterogeneity and variable echogenicity 
in bigger lesions, with intralesional calcifications [12]. Hemangiomas on the other hand are well defined hyperechoic lesions which may 
show peripheral feeding vessels on color Doppler and may or may not show calcifications. Because of the overlapping characteristics, dif-
ferentiating a hemangioma from a hepatoblastoma with ultrasound alone may be difficult [12]. MRI is superior in differentiating the two. 
Hepatoblastomas appear as hypo-intense masses on T1 images and hyper-intense masses with areas of necrosis and hemorrhage on T2 
images [13]. Hemangiomas are also hypo-intense compared to the rest of the liver on T1 images and hyper-intense on T2 image but show 
peripheral nodular discontinuous enhancement which progresses inward, and they tend to retain contrast on delayed images [13,14].

Newborns with BWS have higher average AFP levels than healthy newborns and show slower rate of decline in infancy [15]. This may 
present a challenge in interpreting results. In addition, AFP monitoring requires repeated venipunctures at a young age. Considering these 
difficulties, the 2018 consensus statement on the management of BWS voted against routine monitoring of serum AFP levels for hepa-
toblastoma surveillance [2,16]. This has not been universally accepted. Some experts recommend serial AFP measurements especially 
in the genetic forms at a higher risk for developing hepatoblastomas like segmental pUPD and hypermethylation of IC1 [7,17-21] as the 
increase in AFP usually precedes the appearance of a mass, leading to early detection of hepatoblastoma [22]. A rising trend in the AFP 
levels is highly suspicious of a hepatoblastoma and may also help in distinguishing a benign hemangioma from a malignant hepatoblas-
toma [21,23,24].
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There have only been a few cases of hemangiomas in BWS reported in the literature. In 1992, Drut., et al. reported a 4 months old 
patient with multiple hepatic hemangiomas, who died soon after diagnosis due to cardiac complications [4]. In 2003, a case was reported 
in Japan where a 4-month-old baby with BWS was found to have 2 hepatic masses. On biopsy, one mass was a hepatoblastoma (5 x 5 cm) 
and the other a hemangioma (1.5 x 1.5 cm). Chemotherapy and surgery was needed for the hepatoblastoma (2 courses of chemotherapy 
with vincristine, cyclophosphamide, Adriamycin, and cisplatin before the surgery and 2 courses after), leading to a decline in the AFP 
levels. The hemangioma was left in-situ. There was no change in the size of the hemangioma for 2 years [5]. A similar case was reported 
by Pranvera., et al. where a 4-month-old baby presented with 2 hepatic masses (5 cm and 1.5 cm) and an elevated AFP. Four cycles of 
chemotherapy with cystatin led to regression of the hepatoblastoma along with decline in the AFP level but no change in the size of the 
other mass. On biopsy, it was found to be a hemangioma [3]. In 2013 Francisco., et al. reported a BWS baby with elevated AFP and multiple 
pulmonary, axillary and hepatic hemangiomas that responded to propranolol and prednisolone [6]. A 4-year-old girl with a splenic mass 
was reported in 1997 by Herman., et al. She underwent partial splenectomy and the mass was found to be a hemangioma on histopathol-
ogy [25].

In line with the other reported cases, our patient’s AFP level continued to decrease despite the presence of a hepatic mass, indicating 
a benign nature of the lesion. The US and MRI findings suggestive of a hemangioma along with a down trending AFP helped prevent an 
invasive biopsy in our patient. To the best of our knowledge, this is the only BWS patient in which a hemangioma showed spontaneously 
involution and ultimately resolved (without any intervention).

Conclusion
Thus, in conclusion, while not commonly reported, our case and the others demonstrate that hemangiomas should be considered in 

the differential of a mass in BWS. Imaging and Serum AFP levels together can help make the distinction. But since there is a high risk of 
embryonal tumors, continued surveillance is recommended. 

Financial Disclosure
The authors have no financial relationships relevant to this article to disclose.

Conflicts of Interest
The authors have no conflicts of interest relevant to this article to disclose.

Bibliography

1. Shuman C., et al. “Beckwith-Wiedemann Syndrome”. In: Adam MP, Ardinger HH, Pagon RA, Wallace SE, Bean LJH, Stephens K., et al. 
editors. GeneReviews((R)). Seattle (WA): University of Washington, Seattle University of Washington, Seattle. GeneReviews is a regis-
tered trademark of the University of Washington, Seattle. All rights reserved (1993).

2. Brioude F., et al. “Expert consensus document: Clinical and molecular diagnosis, screening and management of Beckwith-Wiedemann 
syndrome: an international consensus statement”. Nature Reviews Endocrinology 14.4 (2018): 229-249.

3. Feka P., et al. “Beckwith-Wiedemann syndrome with hepatoblastoma and infantile hepatic hemangioma: A patient-specific manage-
ment”. Journal of Pediatric Surgery Case Reports 1.4 (2013): 53-55.

4. Drut R., et al. “Hepatic hemangioendotheliomas, placental chorioangiomas, and dysmorphic kidneys in Beckwith-Wiedemann syn-
drome”. Pediatric Pathology 12.2 (1992): 197-203.

5. Hamada Y., et al. “Hepatoblastoma associated with Beckwith-Wiedemann syndrome and hemihypertrophy”. Pediatric Surgery Inter-
national 19.1-2 (2003): 112-114.

https://www.ncbi.nlm.nih.gov/books/NBK1394/
https://www.ncbi.nlm.nih.gov/books/NBK1394/
https://www.ncbi.nlm.nih.gov/books/NBK1394/
https://www.ncbi.nlm.nih.gov/pubmed/29377879
https://www.ncbi.nlm.nih.gov/pubmed/29377879
https://www.sciencedirect.com/science/article/pii/S221357661300033X
https://www.sciencedirect.com/science/article/pii/S221357661300033X
https://www.ncbi.nlm.nih.gov/pubmed/1570237
https://www.ncbi.nlm.nih.gov/pubmed/1570237
https://www.ncbi.nlm.nih.gov/pubmed/12721741
https://www.ncbi.nlm.nih.gov/pubmed/12721741


07

Unusual Case of Beckwith-Wiedemann Syndrome with Spontaneous Resolution of a Hepatic Mass

Citation: Bina Shah., et al. “Unusual Case of Beckwith-Wiedemann Syndrome with Spontaneous Resolution of a Hepatic Mass”. 
EC Endocrinology and Metabolic Research 5.3 (2020): 01-08.

6. Francisco T., et al. “Multiple haemangiomas, diaphragmatic eventration and Beckwith-Wiedemann syndrome: an unusual association”. 
BMJ Case Reports (2013).

7. Maas SM., et al. “Phenotype, cancer risk, and surveillance in Beckwith-Wiedemann syndrome depending on molecular genetic sub-
groups”. American Journal of Medical Genetics Part A 170.9 (2016): 2248-2260.

8. Ferguson-Smith AC. “Genomic imprinting: the emergence of an epigenetic paradigm”. Nature Reviews Genetics 12.8 (2011): 565.

9. Lewis A and Reik W. “How imprinting centres work”. Cytogenetic and Genome Research 113.1-4 (2006): 81-89.

10. Mussa A., et al. “Cancer Risk in Beckwith-Wiedemann Syndrome: A Systematic Review and Meta-Analysis Outlining a Novel (Epi)
Genotype Specific Histotype Targeted Screening Protocol”. The Journal of Pediatrics 176 (2016): 142-149.e1.

11. Trobaugh-Lotrario AD., et al. “Hepatoblastoma in children with Beckwith-Wiedemann syndrome: does it warrant different treat-
ment?” Journal of Pediatric Hematology/Oncology 36.5 (2014): 369-373.

12. Pan FS., et al. “Infantile hepatic hemangioendothelioma in comparison with hepatoblastoma in children: clinical and ultrasound fea-
tures”. Hepatitis Monthly 13.8 (2013): e11103.

13. Zimmermann A. “Infantile Hepatic Hemangioma/Hemangioendothelioma”. Tumors and Tumor-Like Lesions of the Hepatobiliary 
Tract: General and Surgical Pathology. Cham: Springer International Publishing (2017): 937-957.

14. Feng ST., et al. “CT and MR imaging characteristics of infantile hepatic hemangioendothelioma”. European Journal of Radiology 76.2 
(2010): e24-e29.

15. Everman DB., et al. “Serum alpha-fetoprotein levels in Beckwith-Wiedemann syndrome”. The Journal of Pediatrics 137.1 (2000): 123-
127.

16. Elbracht M., et al. “[Beckwith-Wiedemann Syndrome (BWS) Current Status of Diagnosis and Clinical Management: Summary of the 
First International Consensus Statement]”. Klinische Padiatrie 230.3 (2018): 151-159.

17. Cooper WN., et al. “Molecular subtypes and phenotypic expression of Beckwith-Wiedemann syndrome”. European Journal of Human 
Genetics: EJHG 13.9 (2005): 1025-1032.

18. Mussa A., et al. “Neonatal hepatoblastoma in a newborn with severe phenotype of Beckwith-Wiedemann syndrome”. European Journal 
of Pediatrics 170.11 (2011): 1407-1411.

19. Mussa A and Ferrero GB. “Serum alpha-fetoprotein screening for hepatoblastoma in Beckwith-Wiedemann syndrome”. American Jour-
nal of Medical Genetics Part A 173.3 (2017): 585-587.

20. Duffy KA., et al. “The utility of alpha-fetoprotein screening in Beckwith-Wiedemann syndrome”. American Journal of Medical Genetics 
Part A 173.3 (2017): 581-584.

21. Kalish JM., et al. “Surveillance Recommendations for Children with Overgrowth Syndromes and Predisposition to Wilms Tumors and 
Hepatoblastoma”. Clinical Cancer Research 23.13 (2017): e115-e122.

22. Clericuzio CL., et al. “Serum alpha-fetoprotein screening for hepatoblastoma in children with Beckwith-Wiedemann syndrome or 
isolated hemihyperplasia”. The Journal of Pediatrics 143.2 (2003): 270-272.

https://www.ncbi.nlm.nih.gov/pubmed/23964040
https://www.ncbi.nlm.nih.gov/pubmed/23964040
https://www.ncbi.nlm.nih.gov/pubmed/27419809
https://www.ncbi.nlm.nih.gov/pubmed/27419809
https://www.ncbi.nlm.nih.gov/pubmed/21765458
https://www.ncbi.nlm.nih.gov/pubmed/16575166
https://www.ncbi.nlm.nih.gov/pubmed/27372391
https://www.ncbi.nlm.nih.gov/pubmed/27372391
https://www.ncbi.nlm.nih.gov/pubmed/24608075
https://www.ncbi.nlm.nih.gov/pubmed/24608075
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3800677/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3800677/
https://link.springer.com/referenceworkentry/10.1007%2F978-3-319-26956-6_52
https://link.springer.com/referenceworkentry/10.1007%2F978-3-319-26956-6_52
https://www.ncbi.nlm.nih.gov/pubmed/20576387
https://www.ncbi.nlm.nih.gov/pubmed/20576387
https://www.ncbi.nlm.nih.gov/pubmed/10891834
https://www.ncbi.nlm.nih.gov/pubmed/10891834
https://www.ncbi.nlm.nih.gov/pubmed/29660755
https://www.ncbi.nlm.nih.gov/pubmed/29660755
https://www.ncbi.nlm.nih.gov/pubmed/15999116
https://www.ncbi.nlm.nih.gov/pubmed/15999116
https://www.ncbi.nlm.nih.gov/pubmed/21448630
https://www.ncbi.nlm.nih.gov/pubmed/21448630
https://europepmc.org/article/med/28211991
https://europepmc.org/article/med/28211991
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5928504/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5928504/
https://www.ncbi.nlm.nih.gov/pubmed/28674120
https://www.ncbi.nlm.nih.gov/pubmed/28674120
https://www.ncbi.nlm.nih.gov/pubmed/12970646
https://www.ncbi.nlm.nih.gov/pubmed/12970646


08

Unusual Case of Beckwith-Wiedemann Syndrome with Spontaneous Resolution of a Hepatic Mass

Citation: Bina Shah., et al. “Unusual Case of Beckwith-Wiedemann Syndrome with Spontaneous Resolution of a Hepatic Mass”. 
EC Endocrinology and Metabolic Research 5.3 (2020): 01-08.

23. Chung EM., et al. “From the archives of the AFIP: Pediatric liver masses: radiologic-pathologic correlation. Part 2. Malignant tumors”. 
Radiographics 31.2 (2011): 483-507.

24. Chung EM., et al. “From the archives of the AFIP: Pediatric liver masses: radiologic-pathologic correlation part 1. Benign tumors”. 
Radiographics 30.3 (2010): 801-826.

25. Herman TE., et al. “Beckwith-Wiedemann syndrome and splenic hemangioma: report of a case”. Pediatric Radiology 27.4 (1997): 350-
352. 

Volume 5 Issue 3 March 2020
© All rights reserved by Bina Shah., et al.

https://www.ncbi.nlm.nih.gov/pubmed/21415193
https://www.ncbi.nlm.nih.gov/pubmed/21415193
https://www.ncbi.nlm.nih.gov/pubmed/20462995
https://www.ncbi.nlm.nih.gov/pubmed/20462995
https://www.ncbi.nlm.nih.gov/pubmed/9094248
https://www.ncbi.nlm.nih.gov/pubmed/9094248

	_GoBack
	_GoBack

