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Pulmonary manifestation of systemic mast cell disease
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ABSTRACT: Systemic mast cell disease is a rare disease of unknown aetiology. Sys-
temic infiltration and proliferation of mast cells in skin, bone marrow, gastroin-
testinum and lymph nodes is the central pathological feature. This study reports a
patient with mastocytosis of the skin (urticaria pigmentosa) for 10 yrs. The patient
was referred to hospital for dyspnoea. Chest radiograph showed moderate reticular
infiltration of both lungs, computerized tomography revealed multiple lymph nodes of
the mediastinum and faint nodular lesions of middle and upper areas of lungs.
Transbronchial biopsy demonstrated mast cell infiltration of the lung with formation
of mast cell granuloma. According to the current literature, systemic mast cell disease
with pulmonary involvement is a very rare entity. After a treatment with interferon a-
2a over 6 months, the patient's condition and particularly dyspnoea showed im-
provement in parallel with an amelioration of the lesions as demonstrated by thorax
computed tomography.
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Mastocytosis is a local or systemic disease characterized
by infiltration and expansion of mast cells in various
tissues. Urticaria pigmentosa is diagnosed when skin is
affected systemically showing multiple brown or livid
papules.

Whenever mast cell infiltration involves additional or-
gans, the diagnosis of systemic mast cell disease (SMCD)
is applied. Involvement of the gastrointestinal tract and
bone marrow is most common. The patient presented here
showed systemic mastocytosis with a biopsy-proven mast
cell infiltration of the bone marrow and lung.

Case report

The present 54-yr-old male with a moderate smoking
history had chronic pruritus for 10 yrs. Integument re-
vealed exanthematic red brown papules with major in-
volvement of the truncus. Rubbing of the skin evoked
urticarial swelling. A cutaneous skin biopsy showed kera-
tinocytes with increased pigmentation and proliferation of
melanocytes. In the upper dermis, perivascular infiltrates
consisted of lymphocytes, histiocytes and huge numbers of
mast cells, all alterations indicative for urticaria pig-
mentosa. A total of 24 mast cells per high power field
(magnification 6400) were counted. Figure 1 shows the
truncal skin of the patient with the typical dermal mani-
festation of mast cell disease. The patient then presented
with dyspnoea. The chest radiograph showed signs of
interstitial lung disease with a fine reticular infiltration of
both lungs (fig. 2A). Computed tomography (CT) of the
thorax revealed faint nodular and cystic lesions of the
middle and upper fields of the lungs with mediastinal
adenopathy (fig. 2B). Blood gas analysis at rest gave a
mild hypoxaemia with an arterial oxygentension (Pa,O2)
of 8.5 kPa (64 mmHg). Pulmonary function tests showed
a modest obstruction with a forced expiratory volume in

one second (FEV1) of 3.05 L (77% of predicted value)
and a normal vital capacity (VC) of 4.82 L (92% pred).
Carbon monoxide transfer factor (TL,CO) was markedly
diminished (55% pred). Laboratory chemical examina-
tions yielded a peripheral white blood count of 12.250
cells.mm-3 with 65% neutrophiles, 25% lymphocytes, 5%
monocytes, 4% eosinophilic cells and 1% basophilic
cells. Red blood counts and thrombocytes were normal.
Standard laboratory values of serum were all in normal
range. Serum tryptase was 2.86 mg.mL-1 (normal range
<1 mg.mL-1), histamine in 24 h urine collection was 72
mg.24 h-1 (normal <50 mg.24 h-1).

Biopsy of the bone marrow was performed and showed
typical mast cell granuloma with focal cellular accumula-
tions. Bone marrow presented a mast cell infiltration of
2%, lobulated mast cell nuclei were not found and fat cell
content was normal. Because of the clinical symptoms

Fig. 1. ± Torso of the presented patient showing generalized papulosis.
After rubbing, urticarial skin lesions develop indicative for urticaria
pigmentosa.
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of the patient and the described radiological findings,
bronchoscopy and transbronchial fine needle biopsy was
carried out. Bronchoscopy revealed signs of chronic bron-
chitis.

Histology showed infiltration of the lung interstitium by
mast cells (basophilic cytoplasma and granula) with abor-
tive mast cell granuloma formation. As shown in figure 3,
mast cell granuloma consisted of lung interstitial cells,
lymphocytes and mast cells. Mast cells showed signs of
maturity as well as of immaturity which were distinguish-
able by the content of mast cell granula and size and
shape of nuclei. A significant fibrosis was not visible.

Gastroscopy showed no pathological condition and bi-
opsies could not demonstrate mast cell infiltration of the
gastrointestinum. Cardiac evaluation including echocar-
diography was normal. For urticaria pigmentosa, therapy
with antihistaminic agents was continued, and his pul-
monary symptoms inhalative mast cell stabilizers (disod-
ium chromoglycate) were applied. Since dyspnoea did not
improve after 6 weeks, therapy with interferon a-2a (Ro-
feron1; Roche, Grenzach, Germany) was started at a dose
of 3 million IU. IE Roferon s.c. three times a week. After 6
months of treatment, CT of the thorax showed improve-
ment of nodular and cystic lesions of the lung (fig. 2C).
Size and number of mediastinal lymph nodes did not
decrease significantly and pulmonary function tests were
stable.

Discussion

Mastocytosis represents a wide spectrum of disorders
characterized by proliferation and accumulation of tissue
mast cells. In most patients, mast cell expansion is con-
fined to the skin giving the diagnosis of cutaneous
mastocytosis. In systemic mastocytosis different organs
can be involved with the bone marrow and the gastro-
intestinal tract as the most frequently affected sites [1±3].

The lung is typically not involved in systemic masto-
cytosis although some studies described pulmonary in-
volvement [4, 5]. In a very early study, solitary pulmonary
mast cell granuloma or tumours have been described but
at the time, pathologists had difficulty in distinguishing

Fig. 2. ± Chest radiograph (A) showing diffuse fine reticular interstitial
infiltration pattern of both lungs. Computed tomography (CT) scan of
the thorax shows faint cystic and nodular lesions of lung interstitium as
well as adenopathy of the mediastinum at the time before interferon-a
treatment (B). After 6 months of treatment with interferon-a interstitial
lesions of the lung had markedly improved (C).

Fig. 3. ± Abortive mast cell granuloma formation of lung interstitium.
The section shows interstitial infiltration by lymphocytes and mast cells
besides resident lung interstitial and alveolar cells. Mast cells are char-
acterized by deep violet-blue basopholic granules and cytoplasm (ar-
rows). Mature as well as immature mast cells with different shape of
nuclei and content of granules are distinguishable. (Giemsa stain; ori-
ginal magnification 6240, internal scale bar =50 mm.)
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the histological pattern of mast cell tumours from plas-
macytoma because staining procedures and immunohis-
tochemical markers were not well-established [6].

According to a study by TRAVIS et al. [7], where 58
patients with systemic mastocytosis were evaluated, res-
piratory symptoms occurred in 20% of the SMCD
patients. The symptoms were dyspnoea and chronic bron-
chitis sometimes in association with asthma. Chest radio-
graphic abnormalities were found in 16% of the patients.
The abnormalities described were focal or scattered ar-
eas of fibrosis, bilateral interstitial fibrosis and multiple
pulmonary nodules. In this study, suspected pulmonary
involvement by mastocytosis was not confirmed by his-
tology.

Concerning therapy of SMCD, all modes of treatment
are aimed to relieve symptoms because curative therapy
does not exist. Symptomatic treatment includes H1- and
H2-antihistaminic drugs, prostaglandin blockers and mast
cell stabilizers such as oral disodium cromoglycate [8±10].

For systemic and malignant mastocytosis different che-
motherapeutical schemes exist all of which have been
shown to be of limited value. Treatment with prednisolone
and interferon a-2a has failed to improve the natural course
of the disease but some cases showing a histologically
proven response and relief of symptoms have been pub-
lished [11±13]. Progression of symptoms under conven-
tional therapy was the rationale to treat the presented
patient with interferon a-2a. After treatment with this
drug for 6 months, pulmonary function tests, the number
of enlarged mediastinal lymph nodes and biochemical
markers analysed in serum or urine did not improve sig-
nificantly but symptoms such as dyspnoea and pruritus
improved and computed tomography of the lung showed
amelioration of interstitial lesions.
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