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Mature Type T-Lymphoblastic Leukemia/Lymphoma 
Presenting With Isolated Central Nervous System 

Symptomatology in a Patient With Giant Cell  
Arteritis on Long-Term Steroid Treatment
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Abstract

T-lymphoblastic leukemia/lymphoma (T-ALL/T-LBL) is a malig-
nancy comprised of T-lymphoblasts that can present as one of four 
clinical subtypes (pro-T, pre-T, cortical T, and mature T). Clinical 
presentation is typically characterized by leukocytosis with dif-
fuse lymphadenopathy and/or hepatosplenomegaly. Beyond clini-
cal presentation, specific immunophenotypic and cytogenetic clas-
sifications are utilized to diagnose mature T-ALL. In later disease 
stages it can spread to the central nervous system (CNS); however, 
presentation of mature T-ALL by way of CNS pathology and clini-
cal symptomatology alone is rare. Even more rare is the presence of 
poor prognostic factors without correlating significant clinical pres-
entation. We present a case of mature T-ALL in an elderly female 
with isolated CNS symptoms in combination with poor prognos-
tic factors including terminal deoxynucleotidyl transferase (TdT) 
negativity and a complex karyotype. Our patient lacked the classi-
cal symptomatology and laboratory findings of mature T-ALL but 
deteriorated quickly upon diagnosis due to the aggressive genetic 
profile of her cancer.
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Introduction

T-lymphoblastic leukemia/lymphoma (T-ALL/T-LBL) is a 
neoplasm of lymphoblasts committed to T-cell lineage involv-
ing bone marrow (BM), blood, or presenting as a tissue-based 
mass involving the thymus, lymph nodes, or extranodal sites 
[1]. The designation of T-ALL is best used when there is ex-
tensive blood and BM involvement. In the United States, the 
incidence of T-ALL is 0.3 to 1 case per 100,000 population [2]. 
The diagnosis of T-ALL is based on clinical, morphological, 
immunophenotypic, and cytogenetic features [1]. The clini-
cal presentation of T-ALL is characterized by some combina-
tion of high leukocyte count, mediastinal or other tissue mass, 
hepatosplenomegaly, hypercalcemia, and lymphadenopathy 
[1, 3]. Based on maturation stage, T-ALL is classified into four 
subgroups: pro-T, pre-T, cortical T, and mature T (medullary). 
Mature T-ALL is typically positive for CD3, CD7, CD4+/-
, CD8+/- and negative for CD1a and CD34 [4, 5]. Terminal 
deoxynucleotidyl transferase (TdT) is typically positive in T-
ALL, but TdT-negative cases have been rarely reported [6]. 
Central nervous system (CNS) involvement can be present at 
initial diagnosis in a small subset of T-ALL cases [7]. Howev-
er, initial presentation by way of CNS symptomatology alone 
is exceedingly rare. In this case we present an elderly female 
with the diagnosis of a TdT-negative, mature T-ALL who pre-
sented as the result of persistent neurological complaints in the 
absence of the other typical findings of this disease.

Case Report

A 67-year-old female with a past medical history of giant cell 
arteritis (GCA), coronary artery disease, non-ST elevation 
myocardial infarction, cerebrovascular stenosis, Pneumocystis 
carinii pneumonia (PCP, diagnosed 1 year prior, with a lactate 
dehydrogenase (LDH) level of 421 U/L on diagnosis) and thy-
roid cancer status post thyroidectomy and thyrotropin suppres-
sion presented to the hospital with headaches accompanied 
by extremity numbness and fatigue of a few weeks’ duration. 
During her hospitalization, investigatory measures led physi-
cians to diagnose her with a flare of vasculitis and she was dis-
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charged on a steroid taper after receiving pulse dose steroids 
inpatient. After initially improving upon discharge, the patient 
returned to the hospital about a month later and reported that 
she was experiencing worsening confusion, weakness, and 
dizziness. A caretaker reported that the patient had become 
practically bed-bound and had intermittently been unable to 
recognize familiar faces over the past couple of weeks.

Initial physical exam was limited due to severe lethargy 
of the patient but did not demonstrate any lymphadenopathy, 
hepatosplenomegaly, bony tenderness, or dermatologic find-
ings. Upon admission, the patient’s complete blood count 
(CBC) showed white blood cell count of 12,000 × 103/µL, with 
hemoglobin and platelet counts in normal range. Her slight 
leukocytosis was not out of the realm of possibility in the set-
ting of recent steroid use. The most notable laboratory find-
ing was a sodium of 119 mmol/L, which became the working 
rationale as to the etiology of her neurological symptomatol-
ogy. However, following correction of her serum sodium, her 
neurological symptoms persisted. Magnetic resonance imag-
ing (MRI) of the head revealed ependymal enhancement in the 
bilateral frontal horns consistent with either chronic small ves-
sel disease versus an infectious process such as meningitis or 
ventriculitis (Fig. 1). A lumbar puncture was inconsistent with 
infection but did show increased cerebrospinal fluid (CSF) 
protein at 110 mg/dL, glucose of 117 mg/dL, a total nucleated 
cell count of 12 cells/µL, with “atypical cells” that could not 
be further classified. Flow cytometry of the CSF showed no 
diagnostic abnormalities. The common infectious or metabolic 
causes of encephalopathy were negative upon further workup 
including negative autoimmune and infectious testing of the 
CSF, negative blood and urine cultures, and normal electrolyte 
values.

Ten days into her hospitalization, hematology/oncology 
was consulted for leukoerythroblastosis and rouleaux forma-
tion on peripheral smear. Immunofixation and serum protein 
electrophoresis (SPEP) were both unremarkable at initial con-
sultation and LDH was 409 U/L. Given the continued enceph-
alopathy, a repeat lumbar puncture was performed that demon-
strated increased CSF protein at 75 mg/dL, glucose of 80 mg/
dL and more of the “atypical cells” that could not be further 
classified. Flow cytometric analysis of peripheral blood did not 
show significant numbers of circulating blasts or an abnormal 
lymphoid or myeloid population, in contrast to the findings 
on automated peripheral smear. Still the patient had a physical 
exam that did not signal any suspicion for malignancy with 
the absence of lymphadenopathy, hepatosplenomegaly, bone 
pain or dermatologic lesions. Over the next 10 to 14 days the 
patient developed a normocytic anemia and thrombocytopenia 
that progressed with a new finding of schistocytes and atypical 
lymphocytes on peripheral smear (Fig. 2) as well as an LDH 
of 1,360 U/L (Fig. 3). She also developed diffuse petechiae 
and purpura. A repeat head computed tomography (CT) scan 
showed a new hypodense focus of the right lentiform nucleus 
suggestive of a stroke vs. encephalitic process (Fig. 4). The pa-
tient also got a positron emission tomography (PET)/CT scan 
that showed a few areas of increased uptake in the lungs and 
periesophageal area that were deemed to be nonspecific. The 
patient then developed a low reticulocyte count, prompting a 
bone marrow biopsy.

By the time bone marrow biopsy was performed, the pa-
tient’s hemoglobin had dropped from over 13 g/dL on admis-
sion to 7.1 g/dL and her platelet count had dropped from over 
300 × 103/µL to 11 × 103/µL. At no point during either hos-
pitalization did the patient become hypercalcemic. Bone mar-
row pathology report indicated neoplastic cells comprising up 
to 40% of the bone marrow aspirate that showed an immature 
morphology, including some with “hand mirror” appearance 
(Fig. 5). Flow cytometry analysis of bone marrow revealed 
that the blasts had a higher side scatter (SSC) and were posi-
tive for CD2, CD3, CD4, CD5, CD7, CD8 (partial), CD56, 
CD45 and negative for TdT, CD34, T-cell receptor (TCR)-
gamma/delta. TCR-alpha/beta was negative to very dim com-
pared to the residual T lymphocytes (Fig. 6). Immunohisto-
chemical studies performed on bone marrow biopsy showed 
that the blasts were positive for CD2, CD3, CD4, CD5, CD7, 
CD8 (partial), p53 and negative for TdT (Fig. 7). Cytogenet-
ics showed deletion 16 and t(1;9) with complete karyotype/
cytogenetics. The clinicopathological findings supported a 
diagnosis of mature T-ALL. The patient was informed of the 
grim prognosis and her poor candidacy for chemotherapy. The 
patient quickly deteriorated, developing profound transamini-
tis and hypotension with subsequent transfer to the intensive 
care unit for intubation and blood pressure support. The pa-
tient expired within weeks of her development of cytopenias 
due to multi-organ failure in the setting of system wide in-

Figure 1. T1 weighted MRI of the head, axial view. This scan exhibits 
bilateral ependymal brain enhancement of the frontal horns, suggestive 
of ventriculitis, an uncommon imaging finding in mature T-lymphoblas-
tic lymphoma/leukemia. MRI: magnetic resonance imaging.
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flammation presumed to be secondary to progression of the 
T-ALL.

Discussion

This patient is unique and notable due to the fact that she pre-

sented with isolated CNS involvement and poor prognostic 
factors although the remainder of the clinical picture did not 
suggest mature T-ALL. It is more likely, given the lack of cy-
topenias and circulating blasts, that the disease originated in 
the CNS or at the least spread to the CNS prior to invading 
the bone marrow. In this case, the main differential diagnoses 
were T-ALL, T-prolymphocytic leukemia (T-PLL) and periph-

Figure 2. This graph represents the patient’s LDH values over time. The star represents the initial LDH (1 year prior) while point 1 
represents LDH upon initial hematology consultation. The rest of the points represent the progression of LDH through the disease 
course. LDH: lactate dehydrogenase; PCP: Pneumocystis carinii pneumonia; ATLL: adult T-cell leukemia/lymphoma; Heme/Onc: 
hematology and oncology.

Figure 3. (a) Peripheral blood smear shows the presence of schistocytes, helmet cells (× 100, magnification). (b) Peripheral 
blood smear shows lymphocytic appearing cells with large irregular nuclei, similar to the appearance of the atypical cells in the 
CSF sample. CSF: cerebrospinal fluid.
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eral T-cell lymphoma (PTCL) including adult T-cell leukemia/
lymphoma (ATLL). The clinical findings and negative T-cell 
leukemia 1 (TCL1) by immunohistochemistry did not sup-
port T-PLL. Given a negative TdT result, PTCL could not be 
completely excluded. The diagnosis of ATLL requires positive 
Human T-cell leukemia virus type 1 (HTLV-1) testing, which 

could not be obtained in our patient due to her expiration. 
However, the neoplastic cells demonstrated an immature mor-
phology, thymic origin (CD4+, CD8+) and a complex karyo-
type. With the lack of extramedullary involvement, these find-
ings supported a diagnosis of mature T-ALL. Unusual features 
in this case include TdT negativity, CD56 positivity, and p53 
expression. Though rare, TdT-negative cases of T-ALL have 
been reported in the literature [6]. Negativity of TdT in T-ALL 
has been associated with poorer prognosis [6]. CD56 and p53 
are also associated with an unfavorable prognosis in T-ALL 
[8, 9].

At no point during the progression of our patient’s disease 
did she develop the systemic signs and symptoms of T-ALL. 
She never developed hepatosplenomegaly, lymphadenopathy, 
skin lesions or hypercalcemia. Though CNS involvement is 
present in a small subset of T-ALL cases, CNS disease as the 
only clinical manifestation is rare [7]. Commonly observed 
CNS clinical manifestations in these cases include altered 
mental status, seizures, syndrome of inappropriate antidiu-
retic hormone and the potential for leukemic meningitis [10]. 
According to the literature, CNS involvement will typically 
present on imaging as a single or multiple discrete masses 
that exhibit a pathological enhancement on CT scan [11, 12]. 
Furthermore, cases in which the disease has progressed to the 
CNS typically exhibit diffuse uptake in the liver, spleen, and 
mediastinal lymph nodes on PET/CT scan. Our patient pre-
sented with isolated CNS symptomatology, had no character-
istic radiological findings of disease, and was subsequently 
diagnosed with mature T-ALL.

Previous studies have indicated that long-term steroid use 
can be linked to the development of hematologic malignan-
cies [13-20]. Our patient was on long-term steroid therapy for 
GCA as well as PCP pneumonia, therefore it is not out of the 
question for her steroid use to have been a contributing fac-

Figure 5. Hematoxylin and eosin stain reveals hypercellular bone marrow with extensive immature infiltrate in a background of 
decreased trilineage hematopoiesis (× 400, magnification). Bone marrow aspirate smear (inset) shows presence of lymphoblasts 
(medium-sized to large cells with higher nuclear to cytoplasm ratio, round to oval-shaped nucleus with fine chromatin and small 
nucleoli (× 1,000, magnification).

Figure 4. CT scan of the head, sagittal view. There is hypodensity of 
the right lentiform nucleus, most consistent with acute vascular pathol-
ogy vs. inflammatory changes, an uncommon imaging finding in ma-
ture T-ALL. Solid masses are more characteristic of mature-T-ALL. CT: 
computed tomography; T-ALL: T-lymphoblastic leukemia.
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Figure 6. Flow cytometry histograms of the patient’s bone marrow sample. The blasts have a higher sight scatter (SSC) and 
forward scatter (FSC) and express CD2, CD3, CD4, CD5, CD7, CD8 (partial), CD56, negative to very dim TCR-alpha/beta (much 
weaker than the residual normal T cells), and negative for CD34, TCR-gamma/delta. TCR: T-cell receptor.

Figure 7. Immunohistochemistry of the patient’s bone marrow sample, displaying the staining patterns of each of the cell markers 
denoted in the top right corner. The blasts are positive for CD2, CD3, CD4, CD5, CD7, CD8 (partial), p53 and negative for TdT 
(× 100, magnification). TdT: terminal deoxynucleotidyl transferase.
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tor in her development of T-ALL. It is important to point out, 
though, that review articles have not found a particular asso-
ciation between GCA-associated steroid use and the develop-
ment of malignancy [21]. Questions remain regarding the link 
between steroids and the development of cancer, and it will be 
important for future studies to tease out if steroids themselves 
or the underlying pathology they are treating contribute to the 
development of malignancies. Overall, we do not believe that 
our patients steroid use led to the development of her T-ALL.

Furthermore, our patient had atypical CSF findings, which 
raised suspicion for vasculitis, but cytology found atypical 
cells that could not be further classified but that were similar 
in morphology to atypical cells found in the peripheral blood. 
Flow cytometry sample showed cell degeneration, which is a 
common challenge that laboratories face. It can take as little 
as 30 min for cells in a CSF sample to degenerate, likely due 
to poor viability of malignant cells combined with low cell 
counts in the samples [22]. Recent advances in the technology 
of stabilizing collection media have greatly improved the relia-
bility of flow cytometry in the diagnosis of CNS malignancies, 
though degeneration is still a consideration [23]. Though our 
institution has quality assurance guidelines that include proper 
stabilization of the CSF sample prior to flow cytometry, the 
sample showed cell degeneration which may represent an er-
ror or time lapse in the protocol. Flow cytometry is a valuable 
asset in the investigation of cancer, but newer technology ex-
ists that can increase the sensitivity of diagnosing hematologic 
diseases. One such tool that could have proven useful is next 
generation sequencing, a process which has shown great prom-
ise in the detection of infection and circulating tumor DNA in 
the CSF [24].

Treatment for T-ALL depends on the clinical subtype, se-
verity of disease, as well as other patient specific factors. In 
adults with T-ALL, survival rates have hovered between 40% 
and 50% over the past decade [25]. Management of T-ALL 
in adults has progressed from the use of historical lymphoma 
regimens to the use of leukemia regimens, including induction, 
consolidation, delayed intensification, and maintenance phas-
es with CNS prophylaxis. One regimen termed hyper-CVAD 
employs classical chemotherapeutics including cyclophospha-
mide, vincristine, adriamycin, and dexamethasone alternating 
with high-dose methotrexate and cytarabine. Studies have also 
demonstrated improved survival in patients treated with hy-
per-CVAD when combined with the purine nucleoside analog 
nelarabine [26]. Considering the poor survival of adults with 
T-ALL, recent consideration has been given to the use of stem 
cell transplantation in these patients. Trials have demonstrated 
survival benefits of allotransplant in patients who have either 
achieved their second complete remission or high-risk patients 
who have achieved their first complete remission [27]. Ongo-
ing investigations will demonstrate the viability of stem cell 
transplantation in the treatment of this disease [10].

In conclusion, we have described a case in which mature 
T-ALL presented in a unique fashion. Even though the patient 
lacked systemic signs of disease, CNS involvement in combi-
nation with a unique immunophenotype proved to be negative 
prognostic indicators. It is quite possible that this patient had 
the disease for an extended period of time, even more than a 
year, without detection.
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