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Abstract

Background Blueberry muffin is a descriptive term for a neonate with multiple purpuric skin lesions. Many causes
are known, amongst them life-threatening diseases like congenital infections or leukemia. Indeterminate cell histio-
cytosis (ICH) is an exceptionally rare cause of blueberry muffin rash. ICH is a histiocytic disorder which can be limited
to the skin or can present with systemic involvement. A mutation that has been described in histiocytic disorders is a
MAP2K1 mutation. In ICH, this mutation has previously been described in merely one case.

Case presentation A term male neonate was admitted to the neonatology ward directly after birth because of a
blueberry muffin rash. ICH was diagnosed on skin biopsy. The lesions resolved spontaneously. The patient is currently
3 years old and has had no cutaneous lesions or systemic involvement so far. This disease course is similar to that of
the Hashimoto-Pritzker variant of LCH.

Conclusions ICH can manifest in neonates as resolving skin lesions. It is limited to the skin in most cases, but
systemic development is possible. Therefore, it is essential to confirm the diagnosis with a biopsy before the lesions

resolve and to monitor these patients closely with routine follow-up.
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Background

Histiocytic disorders form a rare group of diseases
caused by proliferation and accumulation of histio-
cytes. The term ‘histiocyte’ is used to describe immune
cells from the mononuclear phagocyte system, including
monocytes, macrophages and dendritic cells. Langerhans
cell histiocytosis (LCH) is the most common histiocytic
disorder. In LCH cells accumulate which phenotypically
express Langerin (CD207), CD1a and S100. In indetermi-
nate cell histiocytosis (ICH) the accumulating cells do not
meet all these phenotypic criteria [1]. The accumulating
cells express CD1a and S100 but lack Langerin. ICH was
first described in 1985 and is limited to the skin in most
cases. However, patients can develop systemic involve-
ment. We present a newborn who was admitted with a
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blueberry muffin rash caused by ICH. A biopsy was per-
formed to confirm the diagnosis. ICH is an exceptionally
rare cause of blueberry muffin rash in neonates. In our
case, the skin lesions were self-limiting, similar to the
Hashimoto- Pritzker variant of LCH. This case empha-
sizes that a histiocytic disorder should be considered in
newborns with a blueberry muffin rash. It illustrates the
necessity to perform the complete work-up in time: con-
firm diagnosis with skin biopsy before the lesions resolve,
rule out systemic involvement and arrange long-term
follow-up.

Case presentation

A male neonate was born to a primigravida after in vitro
fertilization. He was born at the gestational age of
39 weeks and 4-days. Apgar scores were 9 and 10 at 1 and
5minutes. His birth weight was above the 10th percentile.
There were two risk factors for infection: prelabor rup-
ture of membranes and a group B streptococcus positive
mother. Because of these risk factors, the neonate was
admitted to the maternity ward for observation. In the
first hour after birth, he developed purpuric skin lesions
for which he was admitted to the neonatology ward.
Physical examination showed several purple discolored
lesions disseminated on the body which measured about
1-4mm and did not blanch with pressure (Fig. 1). In the
first couple of hours new lesions developed. The newborn
looked pale but was hemodynamically stable. There was
no hepatosplenomegaly.

Laboratory examination showed no abnormali-
ties, consisting of a full-blood count, infection
markers, liver function and coagulation studies. Intra-
venous antibiotics were administered with the differ-
ential diagnosis of a perinatal infection. These could
be stopped after 48 hours because of a good clinical
condition of the newborn and a negative blood cul-
ture. Our differential diagnosis included a vasculitis or
other dermatological condition, for which a biopsy of
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one of the papules was performed. The biopsy revealed
dermal clusters of histiocyte-like cells with oval nuclei
containing nuclear grooves and a moderate amount of
eosinophilic cytoplasm. There were no eosinophilic
granulocytes accompanying these lesional cells. Immu-
nohistochemistry showed expression of CD68, CDla
and S-100 (Figs. 2 and 3), but no expression of Lan-
gerin (Fig. 4). Molecular analysis revealed a MAP2K1
mutation. Despite the resemblance with LCH, the lack
of accompanying eosinophilic granulocytes and the
lack of Langerin expression fits with the diagnosis ICH
[2]. Ultrasonography of the brain and abdomen was
normal.

Treatment of the lesions was not necessary. Five days
postpartum the neonate could be discharged from the
hospital. The patient was referred to a pediatric oncolo-
gist for follow-up. On his first visit to the clinic, at the age
of 18 days, the cutaneous lesions had completely resolved
(Fig. 5). The patient has been checked regularly for recur-
rence of cutaneous lesions and systemic involvement.
Until now, at the age of 3 years, the patient showed no
signs of recurrence. This disease course is similar to the
Hashimoto- Pritzker variant of LCH.

Discussion and conclusion

The newborn in this case presented with a blueberry
muffin rash. Blueberry muffin is a descriptive term for
multiple purpuric lesions in the skin which are caused
by extramedullary hematopoiesis, vascular processes,
or neoplastic infiltrations. There are many underly-
ing causes that need to be considered when a neonate
presents with blueberry muffin syndrome. The differ-
ential diagnosis can be divided into neoplastic, derma-
tological, haematological and infectious (TORCHES)
causes. Examples of these underlying causes are listed
in Table 1 [3-5]. The blueberry muffin rash most com-
monly results from intrauterine infections, such as
rubella and cytomegalovirus, and less commonly from a

Fig. 1 Purpura on the first day
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Fig. 3 H&E: Lesional cells with abundant pale pink cytoplasm, and nuclei sometimes with nuclear groove (arrow). It is striking that there are no

eosinophilic granulocytes between the tumor cells, as in an LCH. Positive staining of lesional cells with CD1a, S100 and CD68. All magnifications 400x

malignancy or hematologic disorder. To our knowledge,
there is no validated diagnostic algorithm for neonates
with a blueberry muffin rash [6]. We would suggest a
multidisciplinary approach involving neonatologists,
paediatricians, dermatologists, haematologists/oncolo-
gists and infectious disease specialists.

After complete physical examination, a blood sample
should be taken for blood count, blood film, coagula-
tion and screening tests for infection. This includes
maternal and infant serology and PCR for the infec-
tions included in the acronym TORCHES (see Table 1).
Specialist review by a paediatric haematologist is
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Fig. 4 Negative staining of lesional cells with Langerin (CD207) which only stains reactive Langerhans cells. A: magnification 50x, B: magnification

400x

Fig. 5 Normalisation of the cutaneous lesions 18 days after birth

Table 1 Differential diagnosis of a blueberry muffin rash

Category Diseases

Infectious TORCHES®
Dermatologic
Neoplastic

Hematologic
tary spherocytosis

Haemangiomatosis, blue rubber bleb naevus syndrome, multifocal lymphangioendotheliomatosis, glomangiomatosis
Congenital leukemia, neuroblastoma, congenital rhabdomyosarcoma, histiocytoses®
Blood dyscrasias®, disseminated intravascular coagulation, transient myeloproliferative disorder, mastocytosis, heredi-

@ TORCHES Toxoplasmosis, Other (varicella-zoster virus, parvovirus B19, coxsackie virus, hepatitis B, Epstein Barr virus), Rubella, Cytomegalovirus (CMV), HErpes

infections and Syphilis

b Langerhans cell histiocytosis, indeterminate histiocytosis, juvenile xanthogranuloma

¢ For example Rhesus incompatibility, twin-to-twin transfusion syndrome

recommended, as the initial features of leukemia may
be subtle. In addition, skin biopsy is an important
diagnostic investigation, which we strongly advise to
perform in an early stage since the skin lesions might
resolve within a couple of days, making diagnosis
impossible. Skin biopsy might show for example con-
genital leukemia or histiocytic disorders. An ultrasound
of the abdomen can be used to look for neuroblastoma.

In our case, the blueberry muffin rash was caused by
ICH, which is extremely rare and can only be diagnosed
by biopsy. Approximately 100 cases of ICH have been
described. It usually occurs in adults and is of unknown
etiology. Some cases appear to arise as an inflamma-
tory reaction after for example scabies or a tick bite [7,
8]. A few cases concerned infants and to our knowledge,
only one case in literature concerned a neonate [9]. Like
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our case, the skin lesion in this neonate spontaneously
regressed, lacked Langerhans cells in histopathological
examination and there were no signs of systemic disease.
In contrast to our case, this neonate presented with a
solitary lesion that was present at birth, while in our case
multiple skin lesions developed shortly after birth.

ICH can present with a solitary or with multiple skin
lesions, usually on the trunk and extremities [10]. Extracu-
taneous involvement is rare, but ICH lesions in the eye, in
the bone and in the spleen have been reported [11-13]. The
clinical course of ICH is diverse; it varies from solely cutane-
ous involvement with a self- limiting or chronic benign clin-
ical course to severe systemic forms [14]. Early recognition
of ICH and routine follow-up are important since multi-
organ involvement and development of secondary hemato-
logical neoplasms, such as myeloid leukemias or low-grade
B lymphomas, have been observed in adults [15, 16].

Multiple treatment options have been reported in the
literature, varying from a wait- and-see policy, sometimes
with additional corticosteroids, to systemic treatments
and phototherapy [17]. No standard treatment regimen
exists yet.

In our case, skin biopsy revealed proliferation of CDla
and S100 protein-positive dendritic cells, which were
negative for Langerin (CD207). The lack of Langerin dif-
ferentiates ICH from LCH [14]. Recurrent genetic altera-
tions have been determined in many of the different types
of histiocytosis [2, 18]. In our case, skin biopsy revealed a
MAP2K1 mutation, which is known to be present in part of
the patients with LCH [2]. The MAP2K1 mutation has been
previously described in merely one case of ICH, which was
a teenage boy [19]. Little is known about mutational profiles
of patients with ICH and its impact on clinical progression.

In our patient, the purpuric eruptions dissolved spon-
taneously after 2 weeks. There was no systemic involve-
ment. This disease course is similar to that of Congenital
Self- Healing Langerhans Cell Histiocytosis or Hashi-
moto-Pritzker disease, a rare benign variant of LCH
which typically appears at birth or in the neonatal period.
It is characterized by multiple asymptomatic papulonod-
ular lesions which resolve spontaneously within weeks
to months. However, the presence of Langerin in the
accumulating cells, distinguishes this LCH variant from
ICH. Due to the rarity of ICH, little is known about the
chances of remission and disease-free survival after spon-
taneous resolution of the lesions.

ICH is an exceptionally rare cause of blueberry muffin
rash in neonates which can be diagnosed by skin biopsy.
ICH is limited to the skin in most cases, but systemic
development is possible. Therefore, it is essential to mon-
itor these patients closely and perform routine follow-up.
To this date, pathologic parameters to predict disease
course have not been established.

Page 5 of 6

Abbreviations
ICH Indeterminate Cell Histiocytosis
LCH Langerhans Cell Histiocytosis

Acknowledgements
Not applicable.

Authors’ contributions

The authors confirm contribution to the paper as follows: SBLK and MEV have
been involved in drafting the manuscript. CB, WJMH, MEGK, RN and AMTS
reviewed the manuscript. All authors have given final approval of the version
to be published in BMC pediatrics.

Funding
No funding was obtained.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written consent to publish this case report was obtained from the parent of
patient.

Competing interests
All authors declare there is no (financial or non-financial) conflict of interest.

Received: 25 February 2022 Accepted: 19 February 2023
Published online: 08 March 2023

References

1. Emile JF, Abla O, Fraitag S, Horne A, Haroche J, Donadieu J, et al. Revised
classification of histiocytoses and neoplasms of the macrophage-den-
dritic cell lineages. Blood. 2016;127:2672-81.

2. Durham BH. Molecular characterization of the histiocytoses:
neoplasia of dendritic cells and macrophages. Semin Cell Dev Biol.
2019;86:62-76.

3. MehtaV, Balachandran C, Lonikar V. Blueberry muffin baby: a pictoral
differential diagnosis. Dermatol Online J. 2008;14:8.

4. CyrJ,Langley A, Demellawy DE, Ramien M. A neonate with Langerhans cell
histiocytosis presenting as blueberry muffin rash: Case report and review
of the literature. SAGE Open Med Case Rep. 2020;8:2050313X20919616.

5. Hock M, Zelger B, Schweigmann G, Brunner B, Zelger B, Kropshofer
G, et al. The various clinical spectra of juvenile xanthogranuloma:
imaging for two case reports and review of the literature. BMC Pediatr.
2019;19:128.

6. Kaleta K, Ktosowicz A, Jusko N, Kapifiska-Mrowiecka M. Blueberry muffin
baby syndrome. A critical primary sign of systemic disease. Postepy
Dermatol Alergol. 2022;39(2):418-20.

7. Ruby KN, Loo EY, Mann JA, LeBlanc RE. Post-scabietic nodules: mimicker
of infantile indeterminate cell histiocytosis and potential diagnostic
pitfall. J Cutan Pathol. 2020;47:52-6.

8. StringerT, Ghazi E, Alvarez Del Manzano G, Beasley J, Brinster N, Oza VS.
Tick bite mimicking indeterminate cell histiocytosis. Pediatr Dermatol.
2017;34:e347-8.

9. Levisohn D, Seidel D, Phelps A, Burgdorf W. Solitary congenital indetermi-
nate cell histiocytoma. Arch Dermatol. 1993;129:81-5.

10. Horna P, Shao H, Idrees A, Glass LF, Torres-Cabala CA. Indeterminate
dendritic cell neoplasm of the skin: a 2-case report and review of the
literature. J Cutan Pathol. 2017;44:958-63 PMID: 28880462.

11. Calatayud M, Guell JL, Gris O, Puig J, Arrondo E, Huguet P. Ocular involve-
ment in a case of systemic indeterminate cell histiocytosis: a case report.
Cornea. 2001;20:769-71.



Koster et al. BMC Pediatrics

(2023) 23:111

Martin Flores-Stadler E, Gonzalez-Crussi F, Greene M, Thangavelu M,
Kletzel M, Chou PM. Indeterminate-cell histiocytosis: immunophenotypic
and cytogenetic findings in an infant. Med Pediatr Oncol. 1999;32:250-4.
Chen M, Agrawal R, Nasseri-Nik N, Sloman A, Weiss LM. Indeterminate cell
tumor of the spleen. Hum Pathol. 2012;43:307-11.

Ratzinger G, Burgdorf WH, Metze D, Zelger BG, Zelger B. Indeterminate
cell histiocytosis: fact or fiction? J Cutan Pathol. 2005;32:552-60.

Loghavi S, Curry JL, Garcia-Manero G, Patel KP, Xu J, Khoury JD, et al.
Chronic myelomonocytic leukemia masquerading as cutaneous indeter-
minate dendritic cell tumor: expanding the spectrum of skin lesions in
chronic myelomonocytic leukemia. J Cutan Pathol. 2017;44:1075-9.
Vasef MA, Zaatari GS, Chan WC, Sun NC, Weiss LM, Brynes RK. Dendritic
cell tumors associated with low-grade B-cell malignancies. Report of
three cases. Am J Clin Pathol. 1995;104:696-701.

Zerbini MC, Sotto MN, de Campos FP, Abdo AN, Pereira J, Sanches JA Jr,
et al. Indeterminate cell histiocytosis successfully treated with photo-
therapy. Autops Case Rep. 2016;6:33-8.

Kemps PG, Hebeda KM, Pals ST, Verdijk RM, Lam KH, Bruggink AH, et al.
Spectrum of histiocytic neoplasms associated with diverse haematologi-

cal malignancies bearing the same oncogenic mutation. J Pathol Clin Res.

2021;7:10-26.

Toth B, Kiss N, Harsing J, Kérpati S, Csomor J, Bodor C, et al. Frequent KIT
mutations in skin lesions of patients with BRAF wild-type Langerhans cell
histiocytosis. Virchows Arch. 2020;477:749-53.

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

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	A case report of a blueberry muffin baby caused by congenital self-healing indeterminate cell histiocytosis
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


