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Abstract
Background Diffuse cutaneous mastocytosis (DCM) is an extremely rare disease characterized by mast cell (MCs)

infiltration of the entire skin. Little is known about the natural course of DCM.

Objectives We decided to characterize clinical manifestations, the frequency of MCs mediator-related symptoms

and anaphylaxis, risk of systemic mastocytosis (SM) and prognosis, based on 10 cases of DCM, the largest series

published to date.

Methods Diffuse cutaneous mastocytosis, DCM was confirmed by histopathological examination of skin samples

in all cases. SCORing Mastocytosis (SCORMA) Index was used to assess the intensity of DCM. The analysis of

clinical symptoms and laboratory tests, including serum tryptase levels was performed. Bone marrow biopsy was

done only in selected cases.

Results Large haemorrhagic bullous variant of DCM (five cases) and infiltrative small vesicular variant (five cases)

were identified. The skin symptoms appeared in age-dependent manner; blistering predominated in infancy, whereas

grain-leather appearance of the skin and pseudoxanthomatous presentation developed with time. SM was not

recognized in any of the patients. Mast cell mediator-related symptoms were present in all cases. Anaphylactic

shock occurred in three patients. Follow-up performed in seven cases revealed slight improvement of skin

symptoms, reflected by decrease of SCORMA Index in all of them. Serum tryptase levels declined with time in six

cases.

Conclusions Diffuse cutaneous mastocytosis, DCM is a heterogeneous, severe, cutaneous disease, associated

with mediator-related symptoms and risk of anaphylactic shock. Although our results suggest generally favourable

prognosis, the review of the literature indicate that SM may occur. Therefore, more guarded prognosis should be

given in DCM patients.
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Introduction
Mastocytosis is a heterogeneous group of myeloproliferative disor-

ders characterized by pathological increase and accumulation of

mast cells (MCs) in one or more organs, affecting particularly the

skin (cutaneous mastocytosis, CM), bone marrow, liver, spleen

and the lymph nodes (systemic mastocytosis, SM).1–4 The activat-

ing mutation of KIT gene in exon 17 (D816V) is found in most of

SM patients.1–5 In contrast to adult-onset mastocytosis, child-

hood-onset mastocytosis is usually skin disease characterized by

benign and self-limiting course.6–9 Paediatric mastocytosis has

been considered a reactive disorder and it remains unclear whether

or not the condition is clonal.8,10

According to WHO recommendations the major criterion of

SM is histological demonstration of multifocal compact MCs infil-

trates in the extracutaneus tissues. Minor criteria are: (i) more

than 25% of MCs in extracutaneous infiltrates are spindle-shaped

or atypical; (ii) detection of the KIT point mutation at codon 816;

(iii) expression of CD2 and ⁄ or CD25 by MCs in extracutaneous

organs; and (iv) serum tryptase level exceeding 20 ng ⁄ mL. To
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establish the diagnosis of SM one major and one minor criterion

or three minor criteria should be present.1,2,11

Diffuse cutaneous mastocytosis, DCM is an extremely rare and

the most severe clinical presentation of CM, characterized by

entire skin infiltration of MCs.12–14 Cutaneous symptoms consist

of widespread spontaneous blistering with erosions, erythroderma

or thickening of the skin.9,14 Due to the widespread and heavy

MC load in the entire skin DCM is often associated with severe

mast cell mediator-related symptoms such as: flushing, itching,

blistering, diarrhoea, abdominal pain, vomiting, hypotension,

headache and anaphylactic shock.12–14 Rubbing of skin lesions

invokes release of mast cell mediators and results in the reddening

and urticarial swelling. This response is known as the Darier’s sign

and is considered diagnostic for all forms of CM.8,9,12

Owing to low incidence of DCM, little is known about its natu-

ral course, the frequency of systemic involvement and anaphylaxis

in this disease. Therefore, we described the clinical features of 10

patients with DCM, the evolution of skin presentation, and fre-

quency and severity of symptoms dependent on the release of MC

mediators. We also tried to assess the risk of systemic involvement

in patients who initially presented with DCM. To the best of our

knowledge, it remains the largest series of cases with this uncom-

mon form of mastocytosis published to date.

Patients and methods
A total of 150 children and 130 adults were registered in the

Gdansk Center with various clinical forms of mastocytosis between

January 2002 and March 2011. The Gdansk Mastocytosis Center is

a reference site for the whole Polish population of mastocytosis

patients. DCM was revealed in 10 of 280 patients with mastocyto-

sis. The study is a clinical analysis of nine DCM children and one

adult patient with childhood-onset DCM. The diagnosis of masto-

cytosis and assignment to the disease category was made according

to the WHO criteria and classification. DCM was recognized in

patients with the entire skin involvement. In all the cases the medi-

cal history, physical examination, histopathological examination of

the skin lesions [including Giemsa staining and c-kit (CD117)

immunostaining], serum tryptase levels, a complete blood cell

count with peripheral smear, serum levels of transaminases, alka-

line phosphatase and abdomen ultrasound were performed. Bone

marrow biopsy, flow cytometric patterns and genetic examination

of KIT mutation at codon 816 were done in the adult patient.

Bone marrow biopsy was also performed in two children with

tryptase levels over 100 ng ⁄ mL and ⁄ or organomegaly. D816V

mutation was analysed in bone marrow using ASA PCR method.

Flow cytometric examination of bone marrow consisted of CD2

and CD25 staining. Total serum tryptase levels were determined in

all cases by a commercial fluorescent enzyme immunoassay

(UniCAP assay and UniCAP 100 instrument; Phadia, Sweden). To

assess the extent and activity of skin lesions, SCORMA Index was

applied.15,16 The SCORMA Index is a clinical scoring system based

on a semi-quantitative analysis of the extent (A), the intensity (B)

and subjective complains (C) for the patients with cutaneous

mastocytosis. The SCORMA Index formula is A ⁄ 5 + 5B + 2C ⁄ 5,

and it ranges from 5.2 to 100.

Patients were followed in 6 month-long periods. The same

diagnostic procedures and histopathological examination were

performed on presentation and on follow-up.

Informed consent for publication of data and clinical photo-

graphs were obtained from the adult patient and from the parents

of children enrolled into the study. The study was approved by the

local ethics committee.

Results
Diffuse cutaneous mastocytosis, DCM was diagnosed in 10

patients (3.57% of all mastocytosis cases in our centre). The study

group consisted of nine children aged from 4 months to 11 years

and one adult patient with onset of DCM at the age of 3 months

who was verified to our centre after 22 years of disease duration.

The onset of the disease occurred before or at the age of

6 months in eight cases and was congenital in two cases. Clini-

cal characteristics of the study group was presented in Tables 1

and 2.

Correct initial diagnosis of CM was rendered in four children,

whereas the diagnoses varied in the remaining ones (see Table 1).

The final diagnosis of DCM was established in the Dermatology

Department and the Allergology Department of Gdansk Medical

University where the diagnostic procedures have been completed.

Bullous lesions were the most common first presentation of the

disease which was found in seven cases. Blistering appeared in all

patients during infancy and occurred periodically up to 2–4 years

of age. Large haemorrhagic bullous variant (Fig. 1) and infiltrative

small vesicular variant (Fig. 2) were found in equal proportions of

children (see Table 1). Pseudoxanthomatous manifestation devel-

oped in an adult male patient with childhood-onset DCM. In this

case the earliest skin lesions appeared in 3 months of life and

manifested as extensive erythematous plaques with periodical blis-

tering on the trunk and the face which are typical for infiltrative

small vesicular variant. During the first year of life, skin lesions

gradually evolved into diffuse erythema followed by thickening of

the entire skin with reddish-brown colour and grain-leather

appearance in childhood. Numerous nodular infiltrative lesions

resembling xanthomas appeared after puberty (Fig. 3). Histologi-

cally, the skin was diffusely and densely infiltrated by mature MCs.

The infiltrate spared the epidermis. The diagnosis based on rou-

tine staining was confirmed by CD117 immunohistochemistry

(Fig. 4a–d). In six patients (no. 1, 2, 3, 4, 6, 10) erytroderma and

blistering present in infancy evolved into thickening of the entire

skin, with a reddish-brown or yellow-brown colour and grain-

leather appearance. Positive Darier’s sign, severe dermographism

and diffuse infiltration of the skin appeared in all patients on pre-

sentation and during follow-up.

Systemic alterations in a study group are presented in Table 2.

Ultrasound imaging showed hepatomegaly in two cases. However,
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it was not associated with elevation of liver function parameters

and occurred transiently in the monitoring period. Lymphadenop-

athy was found on physical examination in one case and it

resolved spontaneously with time. There were no clinically signifi-

cant abnormalities on peripheral blood analysis and serum bio-

chemistry in any of the patients. Trephine bone marrow biopsy

was performed in three cases and did not disclose any pathological

findings. In children, trephine biopsy was performed only if sys-

temic involvement was highly suspected (two cases), whereas in

the adult DCM patient it was a standard procedure. Bone marrow

biopsy was performed in children with tryptase level exceeding

100 ng ⁄ mL and ⁄ or organomegaly. Bone marrow biopsy was also

indicated in child no. 3 with tryptase level of 106 ng ⁄ mL, but it

was refused by his parents. Serum tryptase levels in this child

decreased gradually with time and amounted to 33 ng ⁄ mL at the

age of 6 years and no other clinical symptoms were suggestive of

SM in this case. In the adult DCM patient, flow cytometry of bone

marrow did not disclose CD2- and CD25-positive MCs, D816V

KIT mutation in the bone marrow MCs was not identified and

Table 2 Clinical characteristics of 10 diffuse cutaneous mastocytosis cases

Patient Age at V1 Monitoring
period

Tryptase SCORMA
index

Organomegaly Bone
marrow
biopsy

Treatment

V1 ng ⁄ mL VL ng ⁄ mL EI % V1 VL EI %

1 3 years 8 years, ongoing 22 17 22.7 82 62 24.4 H Normal H1, H2, GCS

2 13 months 4 years, ongoing 103 54 47.5 89 82 7.9 H, L Normal H1, H2, GCS

3 17 months 5 years, ongoing 106 33 68.8 87 70 19.5 No ND H1, H2 GCS

4 11 years Discontinuation 2.7 ND – 89 ND – No ND H1, H2 GCS

5 15 months 2 years, ongoing 23 20 13 82 69 15.8 No ND H1, H2

6 11 months 4 years, ongoing 29.7 22.4 24.6 87 76 12.6 No ND H1, H2

7 2 years 5 months, ongoing 28 ND – 82 ND – No ND H1, H2

8 18 months 2 year, ongoing 9.4 8 14.9 80 76 5 No ND H1, H2

9 4 months 3 month, ongoing 16.6 ND – 90 ND – No ND H1, H2 GCS

10 22 years 1 year 12.4 17.8 Elevation 87 82 5.7 No Normal H1, H2 GCS

V1 – first visit ⁄ VL – last visit in the Department of Dermatology, Medical University of Gdansk.

Figure 1 Large haemorrhagic bullous variant of diffuse cutane-

ous mastocytosis.

Table 1 Cutaneous manifestation of diffuse cutaneous mastocytosis (DCM)

Patient Gender Age of
onset

First
symptom

MB%* BC** Initial
diagnosis

Darier’s
sign

Variant of DCM

1 M At birth Bullae 30 3 years SSSS Yes Large bullous

2 F 3 months Bullae 25 4 years CM Yes Infilrtative small vesicular

3 M 6 months Bullae 30 3 years EBA Yes Large bullous

4 F 4 months Bullae 40 3 years IB Yes Large bullous

5 M 3 months Erythema 20 1 year CM Yes Infiltrative small vesicular

6 F 6 months Bullae 10 2 years CM Yes Infiltrative small vesicular

7 M 2 months Erythema 25 2 years CM Yes Large bullous

8 F 3 months Bullae 25 2 years IB Yes Large bullous

9 F At birth Bullae 15 Ongoing IB Yes Infiltrative small vesicular

10 M 3 months Erythema 20 2 years AD Yes Infiltrative small vesicular

MB%* – percentage of the skin involved at maximal blistering.

BC** – the age at which blistering ceased.

SSSS, staphylococcal scalded skin syndrome; CM, cutaneous mastocytosis;

EBA, epidermoIysis bullosa acquisita; IB, impetigo bullosa; AD, atopic dermatitis.

ª 2011 The Authors

JEADV 2011 Journal of the European Academy of Dermatology and Venereology ª 2011 European Academy of Dermatology and Venereology

Diffuse cutaneous mastocytosis 3



serum tryptase levels were under 20 ng ⁄ mL. He did not show any

SM criteria. Finally, SM has not been diagnosed in any of patients

under study.

Mast cell mediator-related symptoms were reported in all

patients as demonstrated in Table 3. Chronic itching was the most

common symptom present in all cases followed by periodic flush-

ing, hypotension, headache and diarrhoea. Mediator-related symp-

toms occurred as bouts in five of our DCM patients. They were

characterized by simultaneous occurrence of pruritus, flushing,

blistering, hypotension, vomiting and diarrhoea and were reported

only in children below 2–3 years of age. Anaphylactic shock

occurred in three DCM cases. Patient No.1 had three such events;

Figure 2 Infiltrative small vesicular variant of diffuse cutaneous

mastocytosis.

Figure 3 Pseudoxanthomatous manifestation of diffuse cutane-

ous mastocytosis in an adult male.

(a) (b)

(c) (d)

Figure 4 The histological appearance of

the grossly involved (a,b) and uninvolved

(c,d) skin in a patient with diffuse cutane-
ous mastocytosis. The diffuse dense

infiltrate of mature mast cells in the dermis

sparing the epidermis (a) confirmed by

CD117 immunohistochemistry (b).
The seemingly uninvolved skin contains

perivascular infiltrate composed exclusively

of mast cells (c). Angiocentricity of mast

cell infiltrates demonstrated by CD117
staining (d).
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they were induced by application of ketamin, clindamycin and

MRI-contrast medium. Anaphylactic reaction to ketamin was also

identified in patient no. 2, whereas in patient no. 4 the provoking

factor was not revealed.

Seven patients had been followed for a period of 1–8 years with

a frequency of one visit every 6 months (see Table 2). During

follow-up period complete remission of skin symptoms was not

observed in any of the patients. However, partial improvement of

the skin lesions and the general patient performance was found in

all monitored cases. SCORMA Index decreased (5–24.4%) with

time in these patients, nevertheless it remained high. Decrease in

tryptase levels was reported in six cases and it was particularly

remarkable in those with initial high serum tryptase levels.

Discussion
Results of our study indicate that DCM is an uncommon, clini-

cally heterogeneous disease associated with potentially life-threat-

ening mediator-related symptoms in a considerable number of

patients. Two clinical variants of DCM described in the literature

were found in children of this study, i.e., large haemorrhagic bul-

lous and infiltrative small vesicular.14 Moreover, we observed that

the skin symptoms appeared in age-dependent manner. Extensive

bullous lesions predominated in infancy, whereas diffuse infiltra-

tion of the skin developed further in the course of the disease as it

has been previously reported.9,17

The limitation of the study is relatively small number of DCM

patients due to extremely rare incidence of the entity. However,

our analysis remains the largest series published to date. To the

best of our knowledge we managed to include all Polish patients

with DCM, because Gdansk center is the referral site for mastocy-

tosis patients in our country. DCM amounted to 3.57% of all

mastocytosis cases recorded in our files. It corresponds to the fre-

quency reported in the large paediatric studies, which ranged from

0.6% to 8% and these values confirm that DCM remains a rare

form of CM.6,9,18,19

The onset of DCM has usually been reported within the first

6 months of life or at birth and this was compatible with our

observations.7,9,12 The occurrence of extensive bullous lesions,

which is regarded as a typical feature of infantile DCM, appeared

as the first or the predominant symptom of this condition in the

majority of our patients.12–14 In six cases incorrect initial diagnosis

of staphylococcal scalded skin syndrome (SSSS), epidermolysis

bullosa acquisita, impetigo bullosa and atopic dermatitis was

established. These findings indicate that the initial diagnosis of

infantile DCM is difficult. There are at least two reasons for this:

lack of maculo-papular or plaque lesions, which are characteristic

for childhood CM and rarity of DCM refraining paediatricians

and dermatologists from inclusion of this entity into differential

diagnosis. Moreover, the presence of extensive bullae may suggests

an infectious, congenital or autoimmunological bullous disease.

DCM cases mimicking SSSS or erythema multiforme have been

reported in the past.20–22 Nevertheless positive Darier’s sign and

the presence of mediator-related symptoms are highly suggestive

of mastocytosis, which should be confirmed by histopathological

examination.23

Two clinical presentations of DCM have been described in

infants: large haemorrhagic bullous variant and infiltrative small

vesicular variant.14 The disease may present with various clinical

features in children, teenagers and adults. Pseudoxanthomatous

lesions, DCM with large, tumour-like mastocytomas and pachyder-

mia with extensive skin folding have been reported.9,14,24–30 In our

series, blistering variants were found in infants and small children

whereas pseudoxanthomatous skin lesions developed after puberty

in the patient who initially presented with infantile small vesicular

form of DCM. The evolution of the clinical presentation was

observed in all our cases during follow-up. Blistering, which pre-

dominated in children under the age of two, ceased with time and

grain-leather texture of the skin with nodular infiltrates appeared.

In teenagers and adults, the skin becomes less reactive. However,

diffuse hyperpigmentation, with leather-like appearance usually

persists.9,12–14 We used the SCORMA Index to evaluate severity of

DCM on presentation and during follow-up, as this method pro-

vides the standardized information on the extent and activity of

CM and imposes no burden on the patient, which is particularly

Table 3 Mast cell mediator-related symptoms in diffuse cutaneous mastocytosis patients

Patient Flushing Itching Diarrhoea Headache Hypotension Bouts Anaphylactic shock

1 Yes Yes Yes Yes Yes Yes Yes, 3 episodes

2 Yes Yes Yes Yes Yes Yes Yes, 1 episode

3 Yes Yes No Yes Yes Yes No

4 Yes Yes Yes Yes Yes Yes Yes, 2 episodes

5 Yes Yes No No No No No

6 Yes Yes No No No No No

7 Yes Yes No No No No No

8 Yes Yes No No No No No

9 No Yes No No No No No

10 No Yes No No Yes Yes No

Total 8 10 3 4 5 5 3

Bout – simultaneous occurrence of flushing, blistering, hypotension, vomiting, diarrhoea in children under 2–3 years of age.
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important in children.23 The SCORMA Index is comparable with

that used for atopic dermatitis (SCORAD) and psoriasis (PASI); its

clinical applications have been published.15,16 In our series SCOR-

MA Index was high on presentation. Decrease of the index during

follow-up ranging from 5% to 24.4% reflects only slight improve-

ment although treatment with blockers of H1 and H2 receptors

was applied in all cases. These findings strongly indicate that DCM

is the form of CM with low propensity for regression.

The infiltration of the entire skin by MCs in DCM predispose to

release of large quantities of mediators evoking general symptoms

with high risk of the most severe anaphylactic reactions.12,31–33

Triggering factors for MCs degranulation are mechanical irritation

of the skin, heat, insect bites, particularly hymenoptera venom,

radiocontrast media, opioids and drugs used in general anaesthe-

sia.4,32,33 Similar to our observations, itching, flushing, diarrhoea

and hypotension are the most frequently reported symptoms.3,7,9,12

The incidence of anaphylactic shock in DCM is difficult to estimate

because a rarity of the entity causes that the majority of cases is

described as case reports. 31,34,35 Heide et al. did not identify any

life-threatening events in their eight DCM patients in contrast to

three of 10 of our patients who experienced this complication.14 It

is noteworthy that sudden death in infants with bullous mastocyto-

sis due to shock or gastrointestinal haemorrhage has already been

reported.35,36

Little is known about frequency of SM in patients who initially

presented with DCM. In the large study of 173 cases of paediatric

mastocytosis, Hannaford et al. reported only three cases of DCM

with further systemic dissemination occurring in two of them.9

Numerous case reports indicate that DCM may present with

more severe complications and increased risk of SM develop-

ment.29,37–40 MC infiltration of the liver, spleen, lymph nodes and

bone marrow, chronic diarrhoea, malnutrition, myeloproliferative

disorders and KIT mutation have been described in children with

DCM.29,37–40 Taking these reports into consideration with our

observation of significant frequency of anaphylaxis in DCM we

recommend more thorough diagnosis including multidisciplinary

consultations and careful monitoring of the disease course. We

share the opinion presented by Heide et al. that bone marrow

analysis in DCM children should by performed only if systemic

involvement is highly suspected.14

Evaluation of serum tryptase level appears a useful tool to mon-

itor DCM patients, because it closely correlates with the disease

course and is considered a surrogate marker of the disease sever-

ity.1,16,41 In our series, tryptase levels were exceeding 20 ng ⁄ mL in

six children and in two of them the levels were more than

100 ng ⁄ mL, although the condition was limited to the skin. Ini-

tially high tryptase levels in infants declined with time in all moni-

tored cases. Our findings indicate that serum tryptase levels can be

very high in the first 2 years of life, but they mostly decline after

the age of two. It has been recommended to perform bone mar-

row investigation in children with suspected haematological dis-

ease, serum tryptase persistently exceeding 100 ng ⁄ mL or rising

and when other signs of SM appear.3,23 Results of our study sug-

gest that tryptase levels may reflect an intensity of cutaneous

involvement. In our DCM cases highly elevated tryptase levels,

particularly in the early stage of the disease, correlated with signifi-

cant extent and severity of cutaneous lesions and mediator-related

symptoms. Temporal decline in tryptase levels was associated with

decrease of the intensity of these symptoms and the risk of life-

threatening events. Serum tryptase level has been proposed an

indicator of the total body MC burden.41,42 This may explain

elevation of serum tryptase levels in DCM cases which are charac-

terized by MC infiltration of the entire skin.

Both our findings and published data concerning the course of

DCM indicate that the disease is especially dangerous in the first 2

years of life because of the risk of life-threatening events as well as

due to extensive blistering, which gradually ceases with time. The

review of the literature suggests that prognosis in DCM is uncer-

tain. Some authors point out that if bullous eruptions manifest as

the first symptom of the disease in children, the disease is more

prone to progress to SM than those patients who originally pre-

sented with infiltrative lesions.7,43 Our observations do not sup-

port this sequential evolution of DCM and suggest rather

favourable prognosis. Of particular interest is the adult patient

with DCM who remains under observation for 22 years and did

not show any SM criteria. None of our patients progressed into

SM and this corresponds to the results reported by Heide et al.

and Kiszewski et al.14,19 Therapeutic considerations are out of the

scope of this article because discussion on it and the protocol for

management has been recently published.22,44–47 Nevertheless, we

would like to mention that in our case treatment was restricted to

long-term administration of antihistamine agents. Only severe

mediator-related symptoms and extensive blistering were treated

periodically with oral steroids. Anaphylactic shock required ste-

roids and adrenalin application.

In conclusion, although CM in children is generally a benign

disease with favourable prognosis, diagnosis of DCM in these

patients should be followed by more guarded prognosis. The

authors’ personal experience in the clinical care of mastocytosis

patients and the review of the literature suggest that DCM cases

are at risk of systemic involvement and potentially life-threatening

events such as anaphylaxis, cardiovascular collapse and haemor-

rhage which may occur upon massive MCs mediator release.

Therefore, we recommend avoiding potentially triggering factors

and providing patients with an emergency set.1–4,23 The follow-up

including organ function tests, peripheral blood analysis and the

determination of serum tryptase levels is essential to rule out SM,

haematological disease or other complications and to apply appro-

priate management.
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