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ABSTRACT

Acute lymphoblastic leukemia/lymphomas are tumors made of the precursor 
B or T cells. Precursor B cell type presents as acute leukemia, and most cases 
of pediatric leukemia are of this type. Malignancies originated from T cells are 
less common and are often manifested as lymphoma in adolescents. Terminal 
deoxynucleotidyl tranferase (TdT) is a DNA polymerase that is present in 
immature pre-B and pre-T cells. TdT enzyme is a sign of cell immaturity and 
is used to differentiate the dominant types of lymphoblastic lymphoma from 
mature lymphoma/leukemia cells. TdT is expressed in 90%–95% of lymphoblastic 
lymphoma cells. Childhood TdT negative lymphoblastic leukemia/lymphoma 
is very infrequent and its prognostic significance remains challenging. It is 
suggested that TdT negative lymphoblastic leukemia/lymphoma shows poor 
response to chemotherapy and has a more disastrous course. Here, we report a 
case of TdT negative T-cell lymphoblastic lymphoma in a 10-year-old boy who 
presented with respiratory distress.
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Introduction
Acute lymphoblastic leukemia (ALL) is the most common 
pediatric malignancy. Most childhood leukemias are of the 
pre-B cell phenotype. Precursor T cell immunophenotype 
is more common in male adolescents and manifests as 
lymphoblastic lymphoma (LBL).1 It usually presents 
as a fast-growing mediastinal mass accompanied with 
pleural effusion. Bone marrow is spared frequently.2 
Immunohistochemistry staining is definitey required 
for correct diagnosis.

In addition to lineage specific markers, precursor 
lymphocytes are positive for markers of immaturity, 
including CD34, CD1a, and terminal deoxynucleotidyl 
transferase (TdT). TdT is an intranuclear DNA polymerase 
which catalyzes joining of deoxynucleotides to the 
3’-hydroxyl terminus of oligonucleotide primers. TdT 

is expressed in 95% of precursor T or B cell lymphoma/
leukemia cells.3 This DNA polymerase enzyme is practical 
in recognizing ALL from mature lymphoid tumors. TdT-
negative precursor T or B leukemia/lymphoma may be 
derived either from an early stage of precursors missing 
TdT expression or from a later stage of maturation with 
lack of differentiation. Scarcely, does the tumor cells lack 
both TdT and CD34. Fewer than 5% of pre-T cells in ALL/
LBLs are negative for TdT.2

Here, a 10-year-old boy with TdT-negative T-cell 
lymphoblastic lymphoma is presented who was referred 
with respiratory distress.

Case Report
A 10-year-old boy presented to the pediatric emergency 
department with 10-days history of dry cough and 
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progressive dyspnea. General physical examination 
revealed a conscious boy suffering from dyspnea. His 
symptoms were aggravated by lying down. On physical 
examination, there was no evidence of peripheral 
lymphadenopathy or hepatosplenomegaly. His respiratory 
rate was 40/min, O2 saturation 74%, pulse rate 70/min 
and blood pressure was 110/70 mmHg. Chest radiograph 
showed a right-sided white lung (Figure 1). Ultrasound 
examination revealed severe pleural effusion in the 
right side. Liver span was 98 mm and spleen was 92 
mm in length. There was no evidence of para-aortic 
lymphadenopathy. Both testes had normal size and 
parenchymal echo. Spiral chest CT-scan showed severe 
right sided pleural effusion with collapse of right lung as 
well as deviation of heart and mediastinum to the left. A 
soft tissue mass in anterior mediastinum measuring 99 × 
58 mm was noted (Figures 2 and 3). A few nonspecific sub-
centimeter right axillary lymph nodes were also noted. 
Laboratory results were within normal range except for 
mild increase in LDH (823 IU/L). A thoracentesis was 
performed for the patient in which the aspirated fluid 
showed numerous dyscohesive small round cells with 
hyperchromatic nuclei, coarse chromatin and high N/C 
ratio (Figure 4). Flow cytometry of the pleural fluid was 
positive for CD45, CD3, CD99 and negative for CD20, 
ALK, CD117 and CD30. TdT was repeated twice which 
came to be negative (Figure 5). Based on morphologic 
and immunophenotyping results, TdT-negative T-cell 
lymphoblastic lymphoma was diagnosed for the patient. 

Bone marrow aspiration and trephine biopsy revealed 
scattered atypical lymphoid cells infiltration in favor of 
bone marrow involvement. The patient received T-cell 
ALL directed chemotherapy. He is well in remission 
until this report. Informed consent was obtained from 
the parents to report this case.

Discussion
ALL is the most common pediatric hematologic maligncy. 
Most children with ALL are of B-cell immunophenotype. 
Correct diagnosis is based on morphologic characteristics 
and IHC/flow cytometry findings. While, TdT is expressed 
in most ALL/LBL cases in children, it is positive in 
about 10% of patients with acute myelogenous leukemia 
(AML).4 As a matter of fact, TdT expression along with 
with other markers is the key method to differentiate 
ALL from AML. More to add, TdT is most useful in 
distinguishing ALL from mature B-lymphoid neoplasms, 
such as Burkitt lymphoma (FAB L3) and other lymphoid 
malignancies.4 

Despite the fact that TdT is positive in 90-95% of ALL/
LBL cases, it should be mentioned that lack of expression 
of TdT does not exclude the diagnosis of ALL/LBL.5, 

6 In a study on adults with high-risk T-lymphoblastic 
leukemia/lymphoma, 12% of patients from a cohort of 
59 de novo T-ALL/LBL were TdT negative. The TdT-
negative and TdT-positive cases were similar regarding 
their gender, percentage of patients with high leukocyte 
counts, central nervous system involvement, and an 
abnormal karyotype. In addition, patients with TdT-
negative T-ALL/LBL had a significantly higher rate of 

disease progression and shorter overall survival and were 
associated with elder patients and higher percentage of 
“early T precursor” (ETP) immunophenotype than TdT-
positive cases.7 Interestingly, although TdT negative 

Figure 1: Chest X-ray showing right-sided unilateral white 
lung.

Figure 2: Spiral chest CT-scan revealed soft tissue mass lesion 
in anterior mediastinum.

Figure 3: Spiral chest CT-scan showed severe right-sided 
pleural effusion.
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T-cell ALL cases are rare, the frequency of TdT negative 
B-cell ALL has not been examined extensively. In a study 
on children with ALL, immunophenotypes of 186 new 
cases of pediatric B-cell ALL was reviewed which 5 
(2.7%) TdT negative cases were found.8 They showed 
significantly higher frequencies of a WBC count of more 
than 50,000/microL, CD10 and CD34 negativity and MLL 
gene rearrangement compared with TdT positive cases.8 
Faber et al. has reported 3 TdT negative out of 200 ALL 
cases. The three TdT negative patients in their study 
were of early T-cell lineage. Flow cytometric analysis 
confirmed a pre-T-cell immunophenotype in all 3 cases. 
One of the cases showed rearrangement of a T-cell antigen 
receptor and immunoglobulin heavy chain. A second case 
showed germline configuration of T-cell receptors, but 
also showed rearrangement of the immunoglobulin heavy 
chain, despite the expression of T-cell markers only.4

In a 10-years study, 43 pediatric patients were diagnosed 
with lymphoblastic leukemia, of which 6 (14%) were 
characterized as TdT negative by flow cytometric analysis. 
Four of these 6 patients had B-LL and the other 2 had T-LL. 
Two of the six TdT-negative patients also had undetectable 
CD34 expression by flow cytometry (TdT/CD34 
double-negative). Surprisingly, immunohistochemistry 
on paraffin-embedded tissues of all 6 patients with 
negativity for TdT on flowcytometry showed weak 
TdT-like immunoreactivity in their marrow.9 It could be 
suggested that TdT negative pediatric B- and T-LL cases 
(especially those that are TdT/CD34 double-negative) 
confer diagnostic challenge to hematopathologists and 
further studies (paraffin immunohistochemistry) may be 
required in reaching the correct diagnosis.9

It is claimed that TdT negative T-ALL/LBL represents 
an aggressive subtype of T-ALL/LBL that has some 
common features with ETP leukemia (Early T-cell 
Precursor). In other words, TdT negativity has a 

prognostic value. Yi Zhou et al. showed that patients with 
TdT negative T-ALL/LBL had more advanced disease, 
and higher rate of disease progression. As a result, they 
had a shorter survival time similar to ETP leukemia 
cases.7 Lanting Liu et al. also found that for TdT-negative 
T-ALL/LBL patients who suffered from a severe disease, 
allogenic stem cell transplantation after complete 
remission is the best treatment option. In addition, the 
authors emphasized that TdT negativity does not exclude 
a diagnosis of ALL/LBL.8 Another interesting point is 
that the strength of TdT reactivity is far weaker in ALL 
with myeloid aberrancy than it is in myeloid-negative 
ALL.10 It should be noted that TdT expression can be 
down regulated after chemotherapy.7 A case of TdT 
negative T-LBL with aberrant Platelet Derived Growth 
Factor Receptor Alpha expression has been described by 
Terada et al.11. Xubo Pan et al. described an elderly lady 
with TdT negative T cell LBL arising from heterotopic 
Warthin’s tumor in cervical lymph nodes.12 Although 
TdT is a valuable marker in the differential diagnosis of 
precursor T or B cell lymphoma/leukemia versus other 
malignant round cell neoplasms, it has been detected 
in rare other non-hematologic malignancies such as 
Merkel cell carcinoma.13 Furthermore, hematogones 
are also positive for TdT and this point should be taken 
into account when interpreting bone marrow biopsy 
slides.13 Normal cortical thymocytes are also positive 
for TdT and it should not be misinterpreted as T-LBL 
in a small mediastinal biopsy sample.13 In this regard, 
Oschlies et al. recommended that when we encounter a 
case with lymphoblastic morphology and TdT negative 
immunophenotype, either expression of CD1a or CD34, 
coexpression of CD79a and CD3 or co-expression of 
CD4 and CD8 could be useful.13 It should be noted that 
co-expression of CD4 and CD8 has also been described 
in some mature T cell neoplasms.13 

Figure 4: Left panel: smear of pleural fluid shows numerous small-sized lymphoid cells with round nuclei, high N/C ratio and 
inconspicuous nucleoli (papanicolaou staining method). Middle and right panels reveals neoplastic cells in cell bloc specimen (X10 
and X40 respectively, H&E staining method)

Figure 5: Tumor cells were positive for CD3 (left panel), negative for CD20 (middle panel) and negative for TdT (right panel). 
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Conclusion
Pediatric TdT negative precursor B- or T-lymphoblastic 
leukemia/lymphoma cases are rare and their prognostic 
significance remains controversial. TdT negativity does 
not exclude the diagnosis of LBL and searching for 
other markers of immaturity such as CD99 and CD34 
are suggested in these cases. In addition, TdT negative 
pediatric B- and T-LL cases (especially those that are 
TdT/CD34 double negative) confer diagnostic challenge 
to hematopathologists and further studies (paraffin 
immunohistochemistry) are suggested in order to reach 
the correct diagnosis

Conflict of Interest: None declared.
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