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Abstract The author describes paediatric case of relapsed

acute lymphoblastic leukaemia (ALL) presented as aleu-

kemic leukaemia cutis (ALC). A 2 year old child was

admitted in tertiary oncology centre. He suffered from pre

B cell ALL with absent Philadelphia chromosome. This

patient received multiagent induction chemotherapy as per

Berlin–Frankfurt–Munster (BFM) protocol for ALL. He

achieved remission after 28 days of treatment. Subse-

quently he presented with multiple skin lesions in the form

of multiple small erythematous violaceous macules,

papules, plaques and nodules on face, chest and back

regions. Histopathological examination of biopsy of skin

revealed diffuse infiltration of tumor cells with prominent

nucleoli, scant eosinophilic cytoplasm and numerous

mitotic figures consistent with LC. Immunohistochemistry

was positive for CD 10, CD 19, CD 22, CD 24, CD 79-a

and TdT while negative for surface immunoglobulin. At

the time of presentation his peripheral blood smear and

bone marrow examination was negative for malignant

cells. Sanctuary sites including central nervous system and

testicles were not involved. So patient was diagnosed as

ALC. He was managed as per BFM relapse protocol for

ALL. Skin lesions disappeared completely after 2 weeks of

treatment. Unfortunately patient developed bone marrow

and testicular relapse after 2 months. He was given tes-

ticular radiotherapy and systemic chemotherapy for

relapsed ALL. But his marrow was showing persistent

activity and he expired after 4 months.
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Introduction

Leukemia cutis (LC) is a rare condition characterized by

cutaneous lesion resulting from infiltration of the dermis,

epidermis or subcutis by neoplastic leukemic cells. Aleu-

kemic leukemia cutis (ALC) is LC in the absence of bone

marrow involvement.

Global incidence of LC is between 2 and 4 % for acute

myeloid leukaemia (AML). Out of these, 7 % of cases

present as ALC. LC usually occurs in patients with AML-

M5. LC occurs at presentation with systemic leukaemia

(23–44 %) or in the setting of an established leukaemia

(44–77 %). LC can rarely precede development of

detectable leukaemia in bone marrow [1, 2] LC in acute

lymphoblastic leukaemia (ALL) is very uncommon, occurs

in 1–3 % of patients [1, 3, 4]. ALC is very rare in ALL and

extremely uncommon in pre B cell ALL.

The intension of this case report is to depict a very rare

manifestation of relapsed B cell ALL in the form of ALC in

paediatric patient.

Case Vignette

A 2 year old child was admitted in our tertiary oncology

centre. He suffered from pre B cell ALL with absent

Philadelphia chromosome. This patient received induction
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chemotherapy with 4 drugs: daunorubicin, vincristine,

prednisolone and L asparaginase as per Berlin–Frankfurt–

Munster (BFM) protocol for ALL. He achieved remission

after 28 days of treatment. Subsequently he presented with

multiple skin lesions in the form of multiple small ery-

thematous violaceous macules, papules, plaques and nod-

ules on face, chest and back region (Fig. 1). On physical

examination his oral cavity was normal and there was no

hepatospleenomegaly or lymphadenopathy.

Histopathological examination of biopsy of skin lesions

revealed diffuse infiltration of tumor cells with prominent

nucleoli, scant eosinophilic cytoplasm and numerous

mitotic figures consistent with leukemia cutis (LC)

(Fig. 2). Immunohistochemistry suggestive of presence of

B cell markers like CD 10, 19, 22, 24, 79-a, TdT and

absence of sIg.

His Laboratory tests at the time of presentation showed,

hemoglobin—12.9 g/dL; WBC—31.9 9 109/L with

68.5 % polymorphonuclear cells; 16.5 % lymphocytes;

11.5 % monocytes; 3.4 % eosinophils; 1 % basophils and

platelets 5.28 9 109/L. His peripheral blood smear was

normal, with no evidence of blasts. Bone marrow aspira-

tion did not reveal blast cells. CSF cytology was also

negative for malignant cells and bilateral testicular

sonography was normal. So he was diagnosed as acute

leukemia cutis (ALC).

He was treated with BFM relapse protocol for ALL

including 4 drug chemotherapy in the form of

cyclophosphamide, vincristine, prednisolone, L asparagi-

nase. Skin lesions disappeared completely after 2 weeks of

treatment.

Subsequently patient developed relapse of bone marrow

and testicular relapse after 2 months. He was given tes-

ticular radiotherapy and chemotherapy for relapsed ALL.

But his marrow was showing persistent activity and he

expired after 4 months.

Discussion

The common cause of treatment failure in childhood ALL

is relapse. It occurs in 15–20 % of ALL patients. Most

ALL relapses occur during treatment or within the first

2 years after completion of treatment. Although there are

reports of relapses occurring even after 10 years from the

diagnosis [5, 6]. The majority of relapses occur in the bone

marrow, either in an isolated form or combined with

involvement of another site mainly CNS or testes. Isolated

skin relapse is extremely uncommon.

Leukemia cutis (LC) is a rare condition characterized by

cutaneous lesion resulting from infiltration of the dermis,

epidermis or subcutis by neoplastic leukemic cells.

Majority of cases of LC occur with established systemic

leukemia, but it may precede rarely with bone marrow

involvement [1, 2]. LC occurs in 2–4 % of patients

with AML. LC is very rarely found in ALL about 1–3 %

Fig. 1 Skin lesions of ALC.

a Papulo-nodular skin lesions

over face, b and c nodular skin

lesions over back
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of these patients and extremely rare in pre B cell ALL

[1, 3, 4].

Aleukemic leukemia cutis (ALC) is defined as skin

involvement by leukemic cells in the absence of marrow

involvement. ALC is extremely rare and commonly mis-

diagnosed. ALC is associated with AML as per certain

reports but it is extremely rare with ALL, in particular pre

B-ALL.

The reported evidence may be overestimated without

biopsy because skin lesions similar to LC have a wide

range of inflammatory, neoplastic and infectious etiologies.

Certain cutaneous syndromes associated with leukemia

Fig. 2 HPE of ALC

Table 1 Aleukemic leukemia

cutis (ALC) in pediatric patients

with ALL cases—literature

review

Reference No. of patients Age (years) Type of acute leukemia Type of relapse

Kishimoto et al. [19] 1 70 B-ALL LC

Lee et al. [11] 1 20 B-ALL LC

Najem et al. [12] 1 11 T-ALL ALC

Taniguchi et al. [13] 1 62 T-ALL ALC

Cochrane et al. [15] 1 63 Non specific ALL ALC

Ali et al. [16] 1 13 T-ALL ALC

Leah et al. [18] 1 27 Pre B-ALL ALC

Aneta et al. [17] 1 13 Bilinear ALL ALC

Present case 1 2 Pre B-ALL ALC
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such as Sweet’s syndrome, erythema multiforme, erythema

nodosum, and pyoderma gangrenosum [7–9]. LC is dif-

ferent from theses cutaneous syndromes. LC is presented as

violaceous or erythematous nodules, papules, and plaques

of different sizes. The lower extremities are involved most

commonly, followed by the upper extremities, back, chest,

scalp, and face.

The mechanisms for skin involvement are not fully

understood. It has been suggested that certain chemokine

receptors and adhesion molecules in leukemic cells like

CD56 are responsible for invasion of leukemic cells into

skin. It has been suggested that endothelial intercellular

adhesion molecule-1 interact with lymphocyte function-

associated antigen-1 on blast cells are responsible for skin

homing. Thus, this explain the spread of leukemias to skin

[10]. But mechanism of ALC in absence of marrow

involvement is not yet defined.

Literature review shows only 14 reported cases of ALC

associated with ALL. When using the most stringent defi-

nition of ALC [11–16] (negative peripheral blood and

negative bone marrow at time of diagnosis), only 3 cases of

ALC with T-ALL [12, 13, 16], 1 case with nonspecified

ALL [15], 1 with bilinear ALL [17], 1 with B-ALL [18]

have been reported in adult patients.

As per literature review, characteristics of LC described

by different authors are given in Table 1.

Conclusion

Isolated cutaneous relapse is rare. This appears to be first

reported case of pediatric B cell ALL presented as ALC, as

sole sign of relapse. ALC must be considered as one of the

differential diagnosis of cutaneous lesions in ALL.
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