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Abstract: T-cell lymphoblastic lymphoma (T-LBL) is a heterogeneous malignancy derived from T-cells that more commonly affects
teens and males. Most commonly, T-LBL exhibits signs of lymph nodes, bone marrow, and mediastinal mass invasion, but in rare
cases, the disease manifests cutaneously. We present a case of both cutaneous and systemic presentation of T-LBL in 9-year-old man in
which the skin immunophenotype analysis showed TdT expression with positivity of CD3, CD4 and CD99. Review of all currently
described cases of cutaneous T-LBL revealed that the most frequently positive tumor markers were TdT (100%), CD3 (100%), CD4
(59.1%) and CD99 (40.9%). Cutaneous involvement may be a prognostic factor in treating T-LBL with chemotherapy.
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Introduction

T-cell lymphoblastic lymphoma (T-LBL), the second most common subtype of non-Hodgkin lymphoma, usually presents
as a mediastinal mass or lymphadenopathy in young men in their teens to early twenties'*>. Cutaneous involvement by
T-LBL is a rare occurrence with a reported frequency of approximately 4.3%.> Although cases of skin involvement are
rare, it is often the first emerging manifestation of the disease and leads to misdiagnosis. We present a case in which
cutaneous involvement was the first indication of T-LBL, together with a review of all relevant cases.

Case Report

A 9-year-old boy presented at our outpatient department with a 1-year history of recurrent skin lesions. One year prior, the boy
developed skin lesions mainly on his scalp, face, and the distal limbs without obvious causes (Figure 1A and B). The skin
lesions showed a slowly progressive relapsing course, changing from erythema, to papules, to vesicles, to necrosis and finally
healing with atrophic scars and depigmentation. The child had previously been diagnosed with eczema or atopic dermatitis,
with no significant improvement after antihistamine treatment or topical corticosteroids. The patient complained fever (37.8—
38.4°C) and chest pain a month later. Laboratory results showed that he had a normal blood count and white blood cell
differentiation, normal C-reactive protein and lactate dehydrogenase, and normal kidney and liver function tests. A skin biopsy
of the left foot skin lesion was performed and histopathologic findings revealed dense lymphoid cell infiltration throughout the
dermis and surrounding perivascular area, focal necrosis, and the presence of atypical lymphocytes (Figure 2A and B).
Immunohistochemistry stains were positive for CD2, CD3, CD4, CD8, GrB, TIA-1, and TdT, but negative for, CD20, CD30,
CD56 and CD79a (Figure 2C-E). Ki-67 was approximate 60% positive. EBV-encoded RNA were detected in skin biopsy
specimens by in situ hybridization. A biopsy of the mass was performed and revealed that the tumor composed of malignant
polymorphic lymphoid cells with massive necrosis (Figure 2F and G). Immunohistochemistry stains showed that the tumor
cells were positive for CD2, CD3, CD4, CDS8, CD10, CD99, CD1a, TdT and Bcl-2 protein (Figure 2H-J). The proliferative
rate by Ki-67 was high at 90%. A CT scan revealed a large mediastinal mass with a maximum cross section of about
50 mmx37 mm (Figure 3A). The bone marrow biopsy performed was negative. The diagnosis of T-LBL with cutaneous
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Figure 2 Skin biopsy showing diffuse infiltration of the dermis and superficial subcuits by dense lymphoid cells with perivascular and periadnexal patterns (Hematoxylineosin
magnifications, (A) x40, (B) x400). Tumor cells were positive for CD3 (C), TdT (D), CD4 (E). Biopsy of mediastinal mass showing the tumor cells were infiltrated and most
of the tumors were necrotic.(Hematoxylineosin magnifications, (F) x40, (G) %400) Positive staining of tumor infiltrate for CD3 (H), TdT (I), CD4 (J).

involvement was made. The patient received 6 courses of modified Non-Hodgkin lymphoma-Berlin-Frankfurt-Munster 90
(NHL-BFM 90) protocol, including vinosic/dexamethasone/peloperoxidase/nooxorubicin (VDLD), 3 courses of cyclopho-
sphamide/cytitidine/6-mercaptopurine (CAM), high dose methotrexate (HD-MTX) and Pirarubicin/vincristine (VCR+THP) in
9 months. A CT scan revealed the maximum cross section of the mediastinal mass was 26 mm x 21 mm, which was
significantly decreased than before after the chemotherapy (Figure 3B). However, his skin lesions showed no obvious
improvement after the treatment. Then the patient started treatment consisting of methotrexate (17.5 mg once a week) and
6-mercaptopurine (50 mg every night). The patient was in continued remission at 6 months of follow-up (Figure 1C and D).

Discussion
To our knowledge, less than 7% of all cutaneous malignant lymphomas are of lymphoblastic type*>. Though the
lymphoblastic presentation is more often of T-cell lineage than B cell, cutaneous lesions have been less frequently
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Figure 3 CT examination. Mediastinal mass was significantly decreased than before (A) after the chemotherapy (B) (red arrow).

described with a frequency of around 4.3% patients with T-LBL as compared to B cell lymphoblastic lymphoma
(B-LBL) (16-33%). “° As a result of a literature review, we identified total 22 cases (including our patient) of cutaneous
T-LBL that either presented as a primary complaint or an associated systemic complaint™®'7 (Table 1).
The ratio of male to female was 17:5, and the patients aged from 5 to 75, only 3 patients with cutaneous T-LBL were
younger than 10 years. Fourteen cases (73.6%) of cutaneous T-LBL involved nodules at the time of presentation, while
the other main manifestations were papule, purpura, ecchymosis, macule, and plaque. These lesions were most
commonly found on the scalp, face, and trunk, with only 7 cases (31.8%) affecting the extremities. Systemic in addition
to cutaneous involvement of T-LBL was found in 95.5% (21/22) of included cases. It was reported that classical T-LBL
patients usually exhibit signs of bone marrow invasion.” However, the most common sites of involvement in the included
cases were the lymph nodes (68.2%), bone marrow (59.1%), and mediastinal mass (45.5%). We suspect when T-LBL
patients involve skin lesions, it indicates that other systemic diseases may already be present.

In regards to cutaneous B-LBL, 76.3% of patients present with nodules, frequently involving the scalp and
forehead.'® Thus, on cutaneous presentation, B-LBL and T-LBL are indistinguishable, and immunophenotyping is
necessary for differentiation. The immunophenotype is heterogeneous, but T-LBLs express cytoplasmic or membrane-
bound CD3, which is T lineage-specific. TdT is a DNA polymerase expressed in immature cells, and the marker is
expressed only in LBLs, with a 95% positive rate in T-LBL.'” Consistent with the expected results of classical T-LBL,
TdT and CD3 were positive expression in the histological findings of all cutaneous T-LBL cases reported in the included
literature. In addition, 13/22 (59.1%) tested positive for CD4, 9/20 patients (40.9%) tested positive for CD99, 8/22
(36.4%) tested positive for CD10, and 7/22 (31.8%) tested positive for CD5. Based on these data, it is likely that most
cutaneous T-LBLs are TdT+, CD3+, CD4+ and CD99+, which differ from previous reports''"'> but true in the case
described herein.

Treatment of LBL with regimens typically used for nonHodgkin lymphoma is associated with poor outcomes with 58%
complete remission rate and a 5-year disease free survival rate of 36%.> The prognosis of T-LBL has improved considerably
with the application of acute lymphoid leukemia (ALL)-like regimens, such as childhood chemotherapy regimens (BFM 90)
and adult chemotherapy protocols (fractionated cyclophosphamide, vincristine, adriamycin, and dexamethasone, hyper-
CVAD).>*?! With ALL-type treatment regimens, the outcome of pediatric T-LBL patients has improved, with event-free
survival rates of 75-90%.%' A study of the hyper-CVAD regimen in LBL reported by Thomas et al*>
patients, 30 (91%) achieved complete response, and 3 (9%) achieved partial remission. However, Zhu?® demonstrated that the

showed that among their

BFM 90 improved the overall survival rate more than the adult regimen in patients aged <40 years. Yu et al* found that a total
of 145 T-LBL patients who underwent first-line dose-adjusted BFM-90 received 3-year overall survival and progression-free
survival rates for overall were 66.8% and 58.4%, respectively. The German BFM group, who studied 105 children with T-LBL
given ALL-type regimens, estimated the 5-year event-free survival rate to be 90%.%* In our case, the mediastinal tumors in the
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Table | T-Cell Lymphoblastic Lymphomas with Cutaneous Involvement Reported in the Literature, Including Our Single Case

Age Cutaneous Extracutaneous Involvement | Immunohistochemical | Treatment Follow-Up References
(Years)/ | Involvement Profile of Skin Lesion
Sex
9/M Papules, necrosis, Mediastinal mass TdT, CD2, CD3, CD4, Modified NHL-BFM 90 protocol Partial remission | Present case
atrophic scars and CD8, GrB, TIA-I
depigmentation on the
scalp, face and
extremities
16/M Subcutaneous nodules Bone marrow and TdT, CD99, CD3 Chemotherapy (Not described) Died 2 years [17]
on left side of neck lymphadenopathy CD45RO after diagnosis
20/M Multiple scalp nodules Prostate involvement TdT, CD99, CD3, CD4 Chemotherapy (Not described) Died 5 mo after | [17]
CDA45RO, CDS8, CDI0 diagnosis
25/M Multiple subcutaneous Bone marrow, lymphadenopathy, | TdT, CD99, CD3, CD4 Chemotherapy (Not described) Good health 8 [17]
nodules on face, scalp, scrotal CD45RO, CDI0 years after
chest wall diagnosis
17/M Subcutaneous nodules Mediastinal mass, bone marrow, | TdT, CD99, CD3 Chemotherapy (Not described) Good health 9 [17]
on neck, abdomen lymphadenopathy CD45RO years after
diagnosis
25/F Subcutaneous nodules Bone marrow involvement, TdT, CD99, CD34, CD3, Chemotherapy (Not described) Relapse and [17]
on right breast, right side | lymphadenopathy CD4, CD8 hopeless
of neck, chest wall, legs discharge
39/M Multiple nodules on scalp | Mediastinal mass, TdT, CD3, CD4, CDS§, Chemotherapy (Not described) Good health 3 [17]
lymphadenopathy, bone marrow, | CDI10, CDla years after
bone, left kidney, left pleura diagnosis
22/M Multiple subcutaneous Mediastinal mass, TdT, CD3, CD45RO, Chemotherapy (Not described) Partial remission | [17]
nodules on back lymphadenopathy, tonsil, CDI0 after
nasopharyngeal chemotherapy,
relapse
24/F Purpura or ecchymoses Lymphadenopathy, liver, bone TdT, CD2, CD4, CD7, Chemotherapy (Cyclophosphamide, cytosine, arabinoside, | Died 21 months | [6]
on left eye, face, anterior | marrow CDI0, CDI3 teniposida, deoxycoformycin, Vincristine) after diagnosis
chest and breasts
25/M Multiple nodules on scalp | Mediastinal mass, cervical, TdT, CDI, CD2, CD3, Whole brain radiation therapy, intrathecal methotrexate, Complete [6]
supraclavicular, axillary CD4, CD5, CD7, CDS8, cyclophosphamide, doxorubicin, vincristine, L-asparaginas, | remission
lymphadenopathy CDI0 mercaptopurine
29/F Multiple nodules on face, | Axillary lymphadenopathy TdT, CD3, CD5, CD7, Cytosine arabinoside, cisplatin, and dexamethasone; Died after 28 [7]
breast, thoracomammary CD99, CD45RA, CD79a, | cyclophosphamide, methotrexate, vincristine, etoposide, months
region, abdomen, thighs Kié67 epirubicin, bleomycin, and cytarabine; autologous bone diagnosis
marrow stem cell transplant
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27/M

5/M

65/M

66/M

75/M

52/F

40/M

20/M

55/M

49/F

29/M

Nodule on right cheek
and forehead
Noduloulcerative
purplish lesions on
abdominal wall

Reddish tumors on
abdomen, extremities
Macules and nodules on

the scalp, trunk

Violaceous nodules on

scalp and right arm

Papular lesions on both
lower extremities and
abdominal wall
Erythematous macules
on the face, scalp and
trunk

Nodules,hard,
erythematous, plaques

on face, scalp, trunk

Erythematous papules
and annular plaques on
trunk and upper
extremities

Plaques on the sternal

region and breasts

Abdominal subcutaneous

mass

Mediastinal mass, bone marrow

None

Bone marrow

Bone marrow and
retroperitoneal
lymphadenopathy

Bilateral lymphadenopathy on
axillary, cervical, inguinal areas,
bone marrow

lliac lymphadenopathy

Lymphadenopathy, mediastinal

mass, bone marrow

Cervical lymph nodes,
mediastinal mass, and
nasooropharynx, bone marrow,
the pancreas, and the renal
cortex

Bone marrow, Splenomegaly,

lymphadenopathy

Mediastinal mass

Mediastinal mass

CD3, CD5, CD7, CD45,
CD34, Ki-67
TdT, CD3, CD45

TdT, CDla, CD3, CD43,
CD9%9

CD2, CD7, CD3, CD99,
TdT, C-kit

TdT, CD3, CD5, CD4,
Kié7

TdT, CD2, CD3, CD4,
CD5, CD26, CD52,
CD57, Kié7

TdT, CD2, CD3, CD4,
CD8 CDla, CDI0,
CD790,Ki67

TdT, CD3, CD4, CD5,
CD71, CD8, CDI10, Ki-67,
CD79AlI

TdT, CD3, CD4, CDS5,
CcD7

TdT, CD3, CD99,Ki67

TdT, CD3, CD4

Not described

Not described

Not described

Four cycles of CHOP (cyclophosphamide, doxorubicin,
vincristine, and prednisone) with intrathecal methotrexate

CHORP (cyclophosphamide, doxorubicin, vincristine, and

prednisone)

CHOEP (cyclophosphamide, doxorubicin, vincristine,
etoposide, and prednisone), methotrexate and cytarabine

NILG-ALL scheme (prednisone, cyclophosphamide,
idarubicin, vincristine, L-asparaginase, and dexamethasone),
methotrexate, cytarabine, dexamethasone, bone marrow
stem cell transplant

Methotrexate, daunorubicin, vincristine, and

cyclophosphamide

Cytoxan, daunorubicin, vincristine, cytarabine,

methotrexate, PEG-asparaginase, and dexamethasone

Chemotherapy, local radiotherapy, allogeneic stem cell
transplantation, methotrexate and cytarabine,vincristine,
mercaptopurine

Chemotherapy (Not described)

Not described
Not described
Died 2 months
after diagnosis
Complete

remission

Died 8 months
after diagnosis

Not described

Complete

remission

Partial remission

Complete

remission

Relapses

Complete

remission

(8]

1]

[10]

[

[12]

B3]

[13]

[4]

[14]

[15]

[1é]
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child were significantly decreased, and his conditions improved temporarily after receiving the modified NHL-BFM 90
protocol. Of the 18 cases of cutaneous T-LBL receiving chemotherapy described in the literature, 8 (44.4%) patients achieved
complete remission. Of the 6 patients who died, time from diagnosis to death was an average of 14.6 months. Cutaneous
T-LBL patients appear to have a worse prognosis treated with chemotherapy than those presenting with conventional T-LBL.
Thus, we speculate that skin involvement may be related to mortality in T-LBL patients, and may be a poor prognostic factor.

In conclusion, we present a worthy case of cutaneous involvement of T-LBL and reviewed the current literature,
highlighting the importance of an accurate diagnosis and aggressive treatment. Histopathological examination of a skin
biopsy with immunohistochemical study should be established on any cases of suspected T-LBL include TdT,
CD3, CD4 and CD99. More than 90% in the literature had systemic spread of the disease, suggesting that a comprehen-
sive systemic examination is mandatory for patients with cutaneous T-LBL.Cutaneous involvement may be a poor
prognostic factor in treating T-LBL with chemotherapy.
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