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Abstract
Peripheral T cell lymphoma (TCL) is relatively uncommon 
and may involve lymph node, skin and extra-nodal non-cu-
taneous organs. Nodal TCL often presents as systemic 
disease with unfavorable outcomes. Extra-nodal non-cu-
taneous TCL, however, may remain as localized disease 
and be treated differently with favorable prognosis. This 
study revealed the common peripheral blood findings and 
clinical follow ups in patients with extra-nodal non-cutane-
ous mature TCL. There were 9 patients, 5 males and 4 fe-
males, median age 52, including 1 extra-nodal NK/T cell 
lymphoma, nasal type; 1 anaplastic large cell lymphoma, 
ALK-negative; 1 enteropathy associated T cell lymphoma 
and 6 peripheral TCL, not otherwise specified. No patients 
showed concurrent bone marrow, lymph node or cutaneous 
involvement by combined pathological and clinical studies. 
Seven patients had anemia; with associated lymphopenia 
in 2 patients, thrombocytopenia and thrombocytosis in 1 pa-
tient each. Three patients received CHOP chemotherapy; 
1 with radiation therapy and subsequent chemotherapy; 4 
with surgical procedures and 1 with conservative manage-
ment only. Two patients died of disease after chemothera-
py. Seven patients were in remission or alive with disease. 
Anemia was common in patients with extra-nodal non-cu-
taneous TCL, which made the patient management more 
challenging. In comparison with nodal TCL, extra-nodal 
non-cutaneous TCL in this study remained as localized dis-
ease without systemic involvement. Clinical management 
was more variable with fewer patients receiving chemo-
therapy. Surgical treatment alone and conservative man-
agement were the treatment of choice in more patients with 
relatively favorable clinical outcome.
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Introduction
Peripheral T cell lymphoma (TCL) is an uncommon 

disease and accounts for approximately 6% of all lym-
phomas in US [1,2]. Unlike many B-cell lymphomas, 
which have shown recent declined incidence in US, 
the incidence for T-cell lymphomas has continued to 
rise [3,4]. Based on the organ system involved, T-cell 
lymphomas can be further divided into nodal, extran-
odal, and cutaneous subtypes with different incidence 
rate [5,6]. In recent years, there have been significant 
advances in our understanding of TCL in its molecular 
mechanism, lymphoma classification, treatment strate-
gy and long term prognoses [7,8].

In comparison with TCL involving lymph node and 
skin, extra-nodal non-cutaneous T cell lymphoma may 
have significantly different clinical presentation and 
require different therapeutic approaches. Due to its 
rarity, however, extra-nodal non-cutaneous TCL is still 
not well studied, which brings challenges to medical 
care providers both in the diagnosis and management 
of this disease.

A complete blood count (CBC) is one of the most 
common laboratory tests in medical practice [9]. 
Abnormal peripheral blood findings have been shown 
to be an unfavorable prognostic factor in patients with 
lymphoma [10-12]. This study revealed the common 
peripheral blood findings in patients with extra-nodal 
non-cutaneous T cell lymphoma as a group of disease 
with clinical correlation and follow up evaluations.
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Clinical management and treatment received with 
follow ups

Retrospective review of the electronic medical charts 
was performed. Clinical management data was collect-
ed, including clinical presentation and assessment, phys-
ical and imaging studies, previous medical and surgical 
history, treatment received and outcomes with clinical 
follow ups for at least 12 months after the diagnosis of 
TCL was made.

Results

General patient information and clinical presen-
tation

There were 9 patients, including 5 males and 4 fe-
males, with a median age of 52 (33-96). All patients were 
found to have a mass lesion by imaging and clinical 
evaluations. Four patients had excisional specimens and 
the other 5 patients had core biopsies for pathological 
examination. Thorough clinical and imaging evaluations 
revealed no evidence of concurrent lymph node, bone 
marrow or cutaneous involvement of T cell lymphoma. 
Bone marrow biopsy was performed in 4 patients for 
lymphoma staging evaluation.

Pathological examination, immunophenotyping 
studies and diagnosis

Histological examination of the biopsy and excision-
al specimens revealed atypical lymphoid infiltrate with 
disruption of the normal tissue structure, indicative of 
lymphoma. Flow cytometry and immunohistochemical 
studies identified abnormal clonal T cell populations in 
all specimens. The histological and immunophenotyp-
ic findings were consistent with TCL. Five patients had 
specimens sent for TCR gene rearrangement studies 
and were positive for monoclonal TCR-gamma, which 
further confirmed the diagnosis. EBER was interpreted 
as positive by in situ hybridization in 2 of the 5 patients 
studied.

The diagnosis of TCL was shown in summary Table 1. 
Six patients were diagnosed of peripheral TCL, not oth-
erwise specified; 1 extra-nodal NK/T cell lymphoma, na-
sal type; 1 anaplastic large cell lymphoma, ALK-negative 
and 1 enteropathy associated T cell lymphoma.

Bone marrow biopsy results
Bone marrow biopsy specimens included core biop-

sies, aspirate smears and peripheral blood smears. In 
addition to routine histological and cytological evalua-
tions, all bone marrow biopsy specimens were sent for 
flow cytometry, immunohistochemistry and cytogenet-
ic studies, and revealed no evidence of TCL. No other 
hematopoietic or non-hematopoietic disorders were 
diagnosed.

Abnormal peripheral blood findings
All patients had peripheral blood samples sent for 

Materials and Methods

Patient selection and general information

Pathological reports filed at the Department of Pa-
thology, William Beaumont Hospital - Troy from 2006 to 
2016 were reviewed. In total, 9 patients with extra-nod-
al non-cutaneous TCL were identified. General patient 
information including age and gender was collected, 
together with the related pathological diagnosis and lab-
oratory test results.

Routine histologic examination of biopsy and ex-
cisional specimens and peripheral blood evalua-
tions

Core biopsy and excisional specimens were pro-
cessed following the standard procedures. Hematox-
ylin and Eosin (H&E) stained slides were prepared for 
microscopic examination. Giemsa stained smears from 
the bone marrow aspirate and Wright stained smears 
from peripheral blood samples were prepared for cyto-
logical evaluation in patients with bone marrow biop-
sies for lymphoma staging evaluation. The diagnosis of T 
cell lymphoma was made according to the recent WHO 
classification system [13].

CBC data at or near the time of TCL diagnosis was 
available for review in all patients. Peripheral blood 
smears were also prepared for concurrent morphologi-
cal examination with CBC results.

Flow cytometry and immunohistochemistry

Fresh tumor tissue was available in 1 patient for 
flow cytometry study. Multicolor flow cytometry eval-
uation was focused on identifying evidence of lympho-
ma, leukemia and myelodysplasia. A more sensitive and 
specific T cell receptor-V beta (TCR-V beta) panel was 
added since 2010. Immunohistochemical studies were 
performed following the standard protocols on all his-
tological specimens with adequate controls.

T cell receptor (TCR) gene rearrangement and 
Epstein Barr virus (EBV) RNA detection by in-situ 
hybridization

TCR gene rearrangement studies were performed 
by polymerase chain reaction (PCR) on paraffin imbed-
ded formalin fixed tumor tissue to confirm the diagno-
sis of T cell lymphoma in some patients. Three in-house 
validated multiplexed primer sets spanning the vari-
able and joining regions of the T-cell receptor gamma 
(TCR-gamma) chain gene were used. EBV infection was 
determined by Epstein-Barr encoding region (EBER) in 
situ hybridization on paraffin sections by using the Lei-
ca Microsystems (Leica Microsystems, Bannockburn, IL 
60015) fluorescein labeled EBER probe (ISH5687-A) and 
the Bond Polymer refine detection kit (DS9800) detect-
ing latent EBV infection.
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The standard treatment for TCL is still lacking [16,17]. 
Treatment in the front-line setting for nodal TCL often 
consists of cyclophosphamide, doxorubicin, vincristine, 
and prednisone (CHOP) or CHOP-like regimens [18,19]. 
The clinical management of extra-nodal non-cutaneous 
TCL was more variable with fewer patients receiving che-
motherapy. Based on its anatomic location and localized 
diseases, surgical treatment alone and conservative man-
agement were the treatment of choice in more patients 
with extra-nodal non-cutaneous TCL.

The long term survival for patients with nodal TCL is 
often poor. Patients may experience treatment failure 
and frequent disease relapse [20,21]. Primary cutane-
ous TCL has distinct clinical outcomes in comparison 
with systemic TCL with cutaneous involvement. For 
TCL limited to skin, topical therapies or skin-directed 
therapies were favored over multiagent chemotherapy 
(CHOP) and showed similar disease-free or overall sur-
vival with significantly less toxicity [22-24]. In this study, 
4 patients received CHOP/CHOP-like chemotherapy, 
and 2 of them died of disease and another 2 in remis-
sion. There was no mortality in patients only with sur-
gery and conservative management. Chemotherapy did 
not show more favorable outcome in the overall disease 
survival in this study. The anatomic location and local-
ized disease seem to be the more important factors for 
the long term prognosis in these patients. 

Conclusions
Extra-nodal non-cutaneous TCL is a rare disease. Ab-

normal CBC findings were common and might bring 
more challenges in patient management, although its 
impact on patient long term survival was unclear. Sur-
gical excision and conservative management were the 
treatment of choice in more patients with favorable 
prognosis. Traditional chemotherapy (CHOP) did not 
improve the overall survival rate. The favorable clinical 
outcome was likely due to its anatomic location and lo-
calized disease. However, the authors acknowledge that 
the number of patients in this study is limited and more 
studies are needed for this rare disease.
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