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Juvenile xanthogranuloma (JXG) is a benign proliferative
disorder of histiocytes of the dendritic cell phenotype.1 It
is seen mostly in early childhood2 and manifests as a self-
limiting solitary reddish-brown to yellow papule or nodule
with a preponderance for the head, neck, and upper trunk

region.1 Even though exceedingly rare, JXG may present
systemically with multiple disseminated cutaneous and/or
extracutaneous lesions.3 While JXG is typically diagnosed
clinically, a skin biopsy for histology and immunohistochem-
istry may be used for confirmation.4
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Abstract Juvenile xanthogranuloma (JXG) is a benign proliferative histiocytic disorder of the
dendritic cell phenotype. It mostly presents in the pediatric age group as a solitary skin
lesion. We describe a rare case of an infant born with disseminated JXG who presented
with a blueberry muffin rash at birth. A term infant was noted to have multiple
petechiae, purple nodules, and macules (1mm–2 cm in diameter) and hepatospleno-
megaly, at the time of birth. Further investigations revealed thrombocytopenia and
direct hyperbilirubinemia and a magnetic resonance imaging showed scattered tiny
foci of restricted diffusion in multiple areas of the brain. Patient received multiple
platelet transfusions in the first few weeks with gradual improvement in thrombocyto-
penia. Ultimately, a biopsy of one of the lesions revealed the diagnosis of disseminated JXG
with notable atypical features. Somatic mutation analysis showed a novel MYH9-FLT3
fusion, but a bone marrow biopsy was negative. The lesions faded over time, relative to
patient’s growth and normal neurodevelopment was noted at 18 months of age. JXG
shouldbeconsidered in thedifferentials of blueberrymuffin rash in an infant. Although, JXG
is mostly a self-limited condition, congenital disseminated JXG may be associated with
significant morbidity and mortality.
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The term “blueberry muffin rash” was first used in the
1960s, to describe the classic bluish-red maculopapular rash
on the skin of a neonate with congenital rubella and repre-
sented sites of dermal hematopoiesis.5 However, this pre-
sentation can be caused by a wide variety of etiopathologies
beyond just infection, including conditions causing severe
fetal anemia, multifocal vascular lesions, and neoplastic
processes (►Table 1).6–8 We describe a rare case of neonate
presenting with a blueberry muffin rash at birth, which was
caused by congenital disseminated JXG with a novel MYH9-
FLT3 fusion.

Case Description

A 3,015-g male infant was born at 37 weeks’ gestation via
spontaneous vaginal delivery to a 26-year-old gravida 3, para

3 mother who received good prenatal care. Pregnancy was
uncomplicated and maternal serologies were significant for a
borderline rubella titer. Infant had Apgar scores of 8 and 9 at 1
and 5minutes, respectively. At the time of delivery, infant was
noted to have multiple petechiae, non-blanching purple nod-
ules, and macules ranging from 1mm to 2 cm in diameter
(►Fig. 1). These lesions were scattered across his face, torso,
and extremities. A thorough physical examination also
revealed hepatosplenomegaly. A complete blood cell count,
obtained at the birth hospital, was significant for a platelet
count of 18,000/mm3 and a complete metabolic panel was
significant for direct hyperbilirubinemia of 1mg/dL. The infant
received intramuscular vitamin K, erythromycin eye prophy-
laxis, and hepatitis B vaccine and was then transferred to a
tertiary care facility for further evaluation of his rash, petechi-
ae, thrombocytopenia, and direct hyperbilirubinemia.

Upon admission, a head ultrasound to rule out an intra-
cranial bleed and an abdominal ultrasound to rule out an
intra-abdominal mass were obtained andwere normal. Liver
was noted to be of normal homogenous echogenicity, and the
gallbladder showed an echogenic nonshadowing structure
compatible with biliary sludge. The infant was transfused
15mL/kg of platelets (►Fig. 2) and pediatric hematology and
infectious disease specialists were consulted. Workup for
infectious etiologies including a blood culture, qualitative
cytomegalovirus (CMV) urine polymerase chain reaction
(PCR), rubella immunoglobulin M (IgM), toxoplasmosis
IgM, herpes simplex virus blood PCR, rapid plasma reagin,
severe acute respiratory syndrome coronavirus 2 nasopha-
ryngeal PCR, and histoplasma antibody titers (due to family
ownership of chickens) were obtained and negative.

However, qualitative CMV blood PCR was positive. Due to
the discrepancy between the qualitative urine and blood
CMV PCR results, a quantitative blood CMV PCR was
obtained, and the infant was started on intravenous ganci-
clovir, which was later switched to oral valganciclovir, when
he started tolerating enteral feeds. Infant passed an auditory
brainstem response test, and an ophthalmologic examina-
tion was normal, but a brain magnetic resonance imaging
(MRI) showed scattered tiny foci of restricted diffusion
throughout the supratentorial white matter, left basal gan-
glia, left thalamus, and scattered tiny areas of susceptibility
artifact in the cerebellum that were thought to be areas of
hemorrhage.

Neonatal alloimmune thrombocytopenia testing was neg-
ative and platelet counts did not respond to intravenous
immunoglobulin treatment on two separate occasions
(►Fig. 2). He also developed severe neutropenia which was
thought to be secondary to valganciclovir treatment and it
remained persistent despite holding a few doses, so he
received granulocyte colony stimulating factor (G-CSF) treat-
ment. Once the absolute neutrophil count improved above
1,500/mm3, G-CSF was stopped. Urine homovanillic acid and
vanillylmandelic acid levels were normal, ruling out
neuroblastoma.

At this time, decision was made to biopsy a large 3-cm
diameter lesion on the right distal thigh (►Fig. 3) which
revealed the diagnosis of congenital disseminated JXG. The

Table 1 Differential diagnosis of blueberry muffin rash in
newborn6–8

Infection

• Toxoplasma

• Rubella

• Cytomegalovirus

• Herpes simplex virus

• Coxsackie virus

• Parvovirus

• Epstein-Barr virus

• Syphilis

Neoplasm

• Congenital leukemia cutis

• Neuroblastoma

• Rhabdomyosarcoma

• Histiocytic disorders (Langerhans cell histiocytosis and
disseminated JXG)

Hematologic

• Hemolytic disease of the newborn (ABO or Rh
incompatibility)

• Hereditary Spherocytosis

• Severe fetal anemia (intracranial bleeding, twin-to-twin
transfusion, fetal-maternal hemorrhage)

Congenital vascular lesions

• Disseminated neonatal hemangiomatosis

• Multifocal lymphangioendotheliomatosis

• Blue rubber bleb nevus syndrome

• Multiple glomangiomas

Other

• Neonatal lupus erythematosus

• Mastocytosis/Mastocytoma

• Urticaria pigmentosa

Abbreviation: JXG, juvenile xanthogranuloma.
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biopsy showed a monomorphic histiocytic infiltrate, which
in areas had a vacuolated cytoplasm, with scattered multi-
nucleated giant cells. Notable atypical features included a
deep infiltrative growth pattern and increased proliferation,
but no atypical mitosis or high-grade morphologic features
were seen. Immunostaining showed diffuse expression of
factor XIIIa, CD163, and CD68 stains, but the lesion was
negative for CD1a stain (►Fig. 4). Additionally, anaplastic
lymphoma kinase (ALK) immunostain and BRAF mutant-

specific immunostain (BRAF V600E) were also negative.
CMV immunostain was negative for viral inclusions and
the quantitative blood CMV PCR was negative, so valganci-
clovir was stopped.

Due to the unique presentation of JXG in this patient,
somatic mutation analysis of the tumor was done which
showed a novel MYH9-FLT3 fusion. A bone marrow biopsy
was also performed at around 2 weeks of age, which showed
no clonal proliferation with trilineage hematopoiesis. The

Fig. 2 Platelet counts from birth to 4 months of life. T-(n) represents platelet transfusions and IVIG-(n) represents intravenous immunoglobulin.

Fig. 1 Photo panel representing appearance of lesions at birth.
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erythroid and myeloid maturation was intact without any
dysplasia; however, there was an increase in the megakar-
yocytic precursors by 50% and there was also evidence of
dysmegakaryopoiesis.

During the hospital stay, the lesions remained stable in
size and the platelet count remained low, but stable, despite
multiple platelet transfusions (►Fig. 2). The infant also
received multiple packed red blood cell transfusions due to
severe anemia secondary to multiple laboratory draws.
Direct hyperbilirubinemia gradually improved and an MRI
prior to discharge showed stable scattered foci of hemosid-

erin depositionwhich were similar to the previous scanwith
no areas of restricted diffusion. At the time of discharge,
around 1 month of age, the infant was direct breast feeding
with good weight gain. He was followed closely by a hema-
tologist oncologist outpatient and his thrombocytopenia
gradually improved by 4 months of age (►Fig. 2).

The lesions slowly started fading in color and their growth
was negligible compared with the relative growth of the
patient (►Fig. 3). A bone marrow biopsy repeated around
1 year of age showed normal morphology and trilineage
maturation. Flow cytometry did not show any abnormal

Fig. 3 Top panel represents appearance of hand and foot lesions at 2 months of age and bottom panel represents appearance of lesions at
6 months of age. Arrow points to the site of the biopsy of a large 3-cm diameter lesion on the right distal thigh which revealed the diagnosis.

Fig. 4 (A) High power view with hematoxylin and eosin (H&E) stain demonstrating dense infiltrate of mononuclear histiocytic cells, some with a
vacuolated cytoplasm, with extension into subcutaneous fat (black arrow). (B) Lesion was uniformly positive for CD163 immunostain confirming
its histiocytic origin. The lesion was also positive for factor XIIIa and CD68 stains (not displayed).
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immunophenotypes and bone marrow sequencing did not
show the MYH9-FLT3 fusion present in the JXG lesions. The
patient was noted to have normal neurodevelopmentalmile-
stones at 18 months of age.

Discussion

JXG is the most common non-Langerhans cell histiocytosis
(LCH)1 and presents mostly as a single skin lesion in early
childhood. However, it can also present with extensive
systemic involvement with lesions disseminated in the
deep soft tissues, liver, spleen, lungs, bone, bone marrow,
or brain.3 Disseminated JXG has some striking similarities to
LCH in that they are both histiocytic disorders that present in
the neonatal period and can be associated with significant
morbidity and mortality9; however, the distinguishing clini-
cal feature of JXG is its greater potential for spontaneous
resolution, usually in 1 to 5 years.1,9

The histologic appearance of JXG depends on its location
and age of presentation.10 Early cutaneous JXG is character-
ized by a dense mononuclear histiocytic infiltrate, similar to
LCH. As time progresses, this is replaced by more vacuolated
histiocytes and Touton giant cells, which were seen in our
case (►Fig. 4). Touton giant cells are multinucleated cells
with a foamy cytoplasm due to their high lipid content.
However, these cells may be absent in extracutaneous
JXG.1 Eventually transitional or regressing JXG shows pro-
gressivefibrosis.2 In the presence of considerable clinical and
histologic overlap between disseminated JXG and LCH in
neonates, immunohistochemistry is vital in distinguishing
these entities. JXG is consistently positive for factor XIIIa,
CD163, and CD681 but negative for S100 and CD1a stains,
which are specific to LCH.10

JXG has also been described in association with neurofi-
bromatosis type 1 and juvenile myelomonocytic leukemia.11

While genetic mutations are not commonly seen in solitary
lesions of JXG, a significant number of genetic alterations
have been describedwith disseminated systemic JXG, name-
ly ALK translocation, BRAF V600E mutation, and mutations
in the genes involved in the MAPK pathway.12,13 Genomic
analysis of the lesion in our patient was negative for these
mutations but showed a novel MYH9-FLT3 fusion. FLT3
rearrangements have been reported with myeloid and
lymphoid neoplasms with eosinophilia, with a high sensi-
tivity in vitro to tyrosine kinase inhibitors,14 but the specific
partner (MYH9) identified in this case has not been previ-
ously reported to be rearranged with FLT3 in any other
neoplasm.

The treatment of JXG is dependent on the involved
sites. Majority of JXG involving cutaneous, subcutaneous,
and soft tissues is self-limiting and regresses spontaneously
without scarring; however, some larger lesions may develop
atrophic scarring.15 Systemic disseminated JXG may need
treatment with excision or a combination of radiotherapy
and chemotherapy.16 Standard-of-care chemotherapeutic
agents for LCH (vinblastine, prednisone, and mercaptopu-
rine) are usually used for treating systemic JXG.16 There
have also been reports of the successful use of cladribine

and cytarabine for the treatment of central nervous system
JXG.17,18 Recently, disseminated JXG with specific genetic
mutations have been targeted with tyrosine kinase
inhibitors.19

The overall prognosis of JXG is good but a high degree of
morbidity andmortality is associatedwith disseminated JXG
in infants with extensive visceral involvement.10 Our patient
showed gradual spontaneous regression of lesions and their
growth was negligible compared with the relative growth of
the patient, by 6 months of age (►Fig. 3). A bone marrow
biopsy repeated around 1 year of age showed normal mor-
phology and trilineage maturation. Flow cytometry did not
show any abnormal immunophenotypes and bone marrow
sequencing did not show the novel MYH9-FLT3 fusion pres-
ent in the JXG lesions. The patient was noted to have normal
neurodevelopmental milestones at 18 months of age.

Conclusion

Disseminated JXG should be considered in the differentials of
a blueberry muffin rash in a neonate, once infectious and
hematological etiologies have been ruled out. While JXG is
mostly a benign condition with spontaneous resolution
expected in most cases, disseminated JXG can be associated
with significant morbidity and mortality in neonates. In the
future, routine genomic analysis and targeted chemotherapy
may be used to effectively treat and improve outcomes
associated with disseminated JXG.
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