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1. Abstract

As stated in the current World Health Organization classification,
T-lymphoblastic leukemia/lymphoma is a neoplasm of lympho-
blasts committed to T-cell lineage involving bone marrow (BM),
blood, or presenting as a tissue-based mass involving the thymus,
lymph nodes, or extranodal sites. We present a 10 -year -old boy
who is a family -burdened mucoviscidosis. Imaging studies report
an extended anterior mediastinum. After the first biopsy, the final
diagnosis is difficult, which significantly slows down the neces-
sary treatment. Prolonged treatment with corticosteroids and a
heterozygous family-burdened mucoviscidosis is the cause of se-
vere chemotoxicity after one course of chemotherapy. This is the
reason for the completion of treatment by consolidating involved
site radiotherapy.

The primary thymic Non-Hodgkin lymphoma is a rare disease.
Diagnosis is extremely difficult and requires a biopsy of the tu-
mor and bone marrow, strictly pathohistological and immunohis-
tochemical analysis, as well as imaging studies involving CT and
PET/CT. The clinical case focuses on the difficult final diagnosis,
as well as the need for consolidating involved site radiotherapy of
mediastinal tumor mass with a radical dose with strictly preserving
the adjacent normal tissues and organs.

2. Introduction

Thymic neoplasms are a heterogeneous group of tumors and are
the most common neoplasms of the anterior mediastinum [1].
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T-acute lymphoblastic leukemia (T-ALL) and T- lymphoblastic
lymphoma (T-LBL) are neoplasms of immature T-cell precursors
or lymphoblasts [2]. As stated in the current World Health Organ-
ization classification, T-lymphoblastic leukemia/lymphoma is a
neoplasm of lymphoblasts committed to T-cell lineage involving
bone marrow (BM), blood, or presenting as a tissue-based mass
involving the thymus, lymph nodes, or extranodal sites [3].T-ALL
represents around 25% of all adult cases of ALL. In contrast with
T-ALL, T-LBL is far more common than B-lymphoblastic lym-
phoma; 85% to 90% of all cases of T-LBL are of T-cell lineage [4].
The most common anterior mediastinal NHLs (90% to 95%) are
primary mediastinal (PM) large B-cell lymphoma and T-lympho-
blastic lymphomal[5]. Patients with T-ALL/T-LBL have clinically
aggressive disease[6]. We present an extremely rare clinical case
for a child with mediastinal tumor in the anterior mediastinum
who was diagnosed as thymic T- lymphlastic lymphoma (T-LBL).

3. Clinical Case

We present a 10 -year -old boy who is a family -burdened mucov-
iscidosis/ father with proven mucoviscidosis. In January 2022,
complaints of fever and cough began. After one month, shortness
of breath, cyanosis and cough suddenly occur from the antibiotic
treatment. As this condition is evaluated as an allergic manifesta-
tion, after treatment with urbazone the child improves. After 10
days, the child had shortness of breath, rapid breathing, edema of
the face and cyanosis. After a lung radiography, an extended upper

mediastinum was found (Figure 1). The CT of the upper anterior
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mediastinum found a tumor mass. Consultation with a hematolo-
gist was consulted and a corticosteroid treatment for the vena cava
syndrome began. After improving the condition and a significant
reduction in mediastinal formation, a biopsy through video assist-
ed thoracic surgery (VATS) was performed. (VATS). Due to the
presence of infiltration from inflammatory cells, single calcifica-
tions, focal necrosis, units of small monomorphic cells with oval
nucleus, without giant cells, the histological result was judged as a
lymphoproliferative process or thymom, including a sclerosing
histological features. The child was admitted to the Clinic of Pedi-
atric Clinical Hematology and Oncology in March 2022 in a satis-
factory general condition without fever. Paraclinical studies have
detected leukocytosis (WBC-34,98 g/1), biochemical tests were
within normal limits, bone marrow without pathological infiltra-
tion, and the bone marrow immunoflourcitometry (IF) does not
report clonal data in the material presented. Polymerase Chain
Reaction (PCR) does not establish the most common molecular
equivalents characteristic of acute lymphoblastic leukemia in
childhood. From the thorax CT / Mapt 2022 - There is no data on
significant cervical adenomegaly. Retrosternally visualizes a 53 x
24 mm soft tissue formation with a light -grade compression of the
vena brahiocephalica. No nodular lesions/ lymphoid infiltrates are
found in the pulmonary parenchyma. There are no pericardial and
pleural effusion. Bone structures are normal (Figure 2). March
2022 was conducted 18F-FDG PET/CT, which retrosterly reported
discrete immeasurable changes with the background accumulation
of marked glucose, and from the CT the presence of a vaguely
demarned soft tissue finding, difficult to distinguish from the adja-
cent lymph nodes located in the neighborhood (Figure 3). The re-
vision of histological results found that at its first processing the
material was technically compromised, which impedes the overall
judgment. Fatty and predominantly fibrous tissue with hyalinosis,
a significant number of vessels and infiltration of mature lymphoid
cells are reported. Immunohistochemistry reports positive CD3
and CD20 expression in part of the lymphoid cells; positive CD15
expression in the granulocytes, mainly in the lumen of the vessels;
negative CD30 expression after double marking; positive PAX-5
nuclear expression in the B-lymphocytes. Conclusion- The materi-
al does not allow the nosological category to define, which requires
examination of a reserve or new biopsy material. Due to the lack
of clearly established histological verification of the pathological
process, corticosteroid therapy was gradually reduced and discon-
tinued. The child was evaluated for active monitoring and plan-
ning a new biopsy with subsequent histological examination. In
May 2022, the thorax CT found an increased volume of retroster-
nal mass (Figure 4), on which a repeated VATS biopsy was per-
formed. The histological result was a lymphoproliferative process
made up of monomorphic lymphoid cells with diffuse growth
without morphologically distinct epithelial structures. The immu-
nohistochemical examination reports CD3-positive reaction, KI 67
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positive reaction above 90%, CD15 and CD20-negative reaction.
The find corresponds to a Non-Hodgkin T-cell lymphoma.
Bone-marrow biopsy reports hyperplastic bone marrow without
parablastic infiltration, and the immunoflourcitometry of the bone
marrow does not identify T- T-lymfoblasts. PCR does not detect
SIL-TAL1 fusion gene
HOXI11 gene. The lumbar puncture reports a normal cerebrospinal

transcripts and overexpression of the

liquor. After discussing the necessary induction treatment under
the ALL IC-BFM2009 protocol was started. Induction treatment
under the ALL IC-BFM2009 protocol was started. In the treatment
course, a gradually developing muscle weakness occurs, probably
as a result of drug -induced polyneuropathy and myopathy. At the
end of the induction phase, against the background of progressive-
ly induced bone marrow aplasia, a progressively increased volu-
metric hepatomegaly develops up to 5-6 cm below the rib arc with
a appearance of a subicter on the skin and sclera. Paraclinic studies
have evidence of hyperbilirubinemia, progressing cytolithic syn-
drome, hyperamoniamia, moderately elevated values of pancreatic
enzymes, hypoproteinemia with pronounced hypoalbuminemia.
The child was translated into an intensive sector with sepsis, sub-
ileus, severely induced bone marrow hypoplasia, severe toxic hep-
atitis and dyselectrolytemia. After intensive and complex treat-
ment for one month, the child’s difficult condition was mastered.
This was followed by a patient’s clinical monitoring period and
conducting control studies without taking new therapy due to the
observed severe side complications of the treatment. Thorax CT
from 27.09.22- The tracked formation behind the sterum, covering
the thymus and the anterior upper mediastinum changes its size
from 53x24 mm to 30x15 mm, and currently the thymus gland is
visible in the area of interest. No vascular compression data and no
focal and infiltrative changes in the bilateral lung parenchyma. No
data on pleural and pericardial effusion. Conclusion- Reduction of
the dimensions of the retrosternal formation (Figure 5). CT of ab-
domen from 27.09.22- without pathological changes in the abdom-
inal organs. Liver with normal shape and enlarged size. Inhomoge-
neous hypogenic structure without data on focal lesions. Paraclinic
studies are normal without leukocytosis, biochemistry is normal.
In the December 2022 chest CT reported an increase in the retros-
ternal mass in the anterior upper mediastinum, which has lobulat-
ed contours and homogeneous density. No vascular compression
data and no focal and infiltrative changes in the bilateral lung pa-
renchyma. No data on pleural and pericardial effusion. (Figure 6).
18F-FDG PET/ CT from January 2023-Persistence of the retroste-
neal formation in the front mediastinum, which now presents more
formulated, with lobulated contours and a homogeneous metabolic
activity SUV max 3.3 (Figure 7). The case was discussed by the
Onco -Hematological Committee on the current clinical condition,
the adverse dynamics after the induction treatment of the underly-
ing disease and the subsequent therapeutic strategy in the child.
The unusual toxicity of induction treatment was most likely due to

prolonged treatment with corticosteroids prior to determining the
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final diagnosis, as well as to heterozygous familial burden of cyst-
ic fibrosis disease. We estimated that a discontinuation of chemo-
therapy was required, but a consolidating radiotherapy (RT) of the
retrosternal mass was required. The child was aimed at conducting
intensity modulated radiotherapy (IMRT) of the tumor localized in
the front upper mediastinum. In RT preparation, we have prepared
two anatomy- topographical and dosimetric plans for the consoli-
dating involved site radiotherapy by the VMAT method. The first
plan is a free-breathing radiotherapy (Figure 8) and the second in
deep inspiration breath-hold RT technique (Figure 9). After com-
paring the dosimetric distribution of radiation doses in the critical
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organs / heart and in the lungs without the planned tumor volume
(PTV), a significant reduction in these doses was detected in the
deep inspiration breath hold RT technique (Figure 10 and 11). Af-
ter fusion of the PET/ CT and planning CT images, we determined
the clinical target volume (CTV). With the deep inspiration breath-
hold RT technique, in the planned targeted volume (PTV) includ-
ing the retrosternal tumor, we have realized a total dose (TD) 25.2
Gy with a daily dose (DD) 1.8 Gy. The child suffered the consoli-
dating involved site radiotherapy very well, without early radiation
toxicity. After 2 months of the completion of RT, the child was
directed for restoring PET/CT.

Figure 1: Pulmonary radiography from March 2022.

Figure 2: CT of thorax from March 2022.
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Figure 3: 18F-FDG PET/CT from March 2022, there are no metabolically active areas throughout the body

Figure 4: CT of thorax from May 2022.

Figure 5: CT of thorax from September 2022.

Figure 6: CT of thorax from December 2022- The last two slides show the image of a lung window.
http://www.acmcasereport.com/ 4
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Figure 7: 18F-FDG PET/ CT from January 2023-Persistence of the retrosteneal formation in the front mediastinum, which now presents more formu-
lated, with lobulated contours and a homogeneous metabolic activity SUV max 3.3 .

Figure 8: Free-breathing radiotherapy by the VMAT method.
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Figure 9: Deep inspiration breath-hold RT technique by the VMAT method.

Figure 10: A comparative analysis of the distribution of radiation doses in target volumes/ CTV and PTV/ and in the critical organs/ heart, lungs and
larynx/ in both RT methods with free and retained breathing. Free breathing curves are marked with a triangle and the curves in the hold of the breathing
with a square.The red curves show target volumes, the blue larynx, the green- the lungs without the pulmonary PTV, and the pink- the heart.

Figure 11: Table representing the radiation doses in the critical organs / max, min and mean / in both dosimetrically planned methodologies. In the free
breathing RT method, they are marked with a triangle and in the hold of the breathing RT with a square.

http://www.acmcasereport.com/ 6
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4. Discussion

The mediastinum is the common site for the occurrence of ma-
lignant lymphoma [7]. Lymphoma is one of the most common
malignancies which can occur in different organs and tissues
throughout the body, which includes Hodgkin’s lymphoma (HL)
and non-Hodgkin’s lymphoma (NHL) [8]. Primary mediastinal
non-Hodgkin’s lymphomas (PM-NHLs) represent ~5% of all
non-Hodgkin lymphomas (NHLs) and comprise lymphomas of
B-cell and T-cell origin [9] They are an extremely rare kind of
tumor, and they are lack of large-scale studies or definite guide-
lines to describe its clinical characteristics, treatment, and progno-
sis [10,11].The thymus, located in the anterior mediastinum, is the
primary anatomic site of T cell development. Therefore, it is not
surprising that many lymphoid malignant neoplasms arising with-
in the thymus are T cell neoplasms, mostly T cell lymphoblastic
lymphoma (T-LBL) [5]. T-LBL is the most common lymphoma
of children and most arise in the thymus [12]. Based on previ-
ous studies, there were only case reports or cases series of small
sample size for thymic lymphoma [13-16]. According to the WHO
classification of lymphoma, primary thymic large B-cell lympho-
ma (PTLBL) is the predominant pathological type of thymic lym-
phoma [17]. The initial clinical manifestation in T-LBL, which
accounts for approximately one quarter of childhood non-Hodg-
kin lymphoma, usually takes the form of a mediastinal mass or
lymphadenopathy whereas T-ALL patients present with predom-
inantly bone marrow and peripheral blood disease manifestations
[18]. PM-NHLs are defined as involvement of mediastinal lymph
nodes, thymus, and/or mediastinal organs (heart, lung, pleura, per-
icardium) by NHL without evidence of systemic disease at pres-
entation [5]. Patients with <25% bone marrow involvement are
classified as T-LBL while patients with 25% or more bone mar-
row blasts are diagnosed with T-ALL [19]. Both thymoma and T
lymphoblastic leukemia/lymphoma arise in mediastinum, and the
immature lymphocytes associated with thymoma may resemble T
lymphoblastic leukemia/lymphoma cells [20]. Lymphoma occur-
ring in patients with a prior history of a thymoma has also been
described in the literature, albeit rarely [21-24]. CT scan is very
useful for assessing the invasion of adjacent structures, although
MRI has been used in recent years since the images can better dis-
tinguish the thymic tumor from neighboring structures [25]. In the
clinical case presented from the chest CT visualizes a retrosternal
soft tissue formation 53 x 24 mm with a light -grade compression
of the vena brahiocephalica. No nodular lesions/ lymphoid infil-
trates are found in the pulmonary parenchyma (Figure 2). Positron
emission tomography (PET) and gammagraphy with gallium 67
currently seem to be the most useful for determining whether re-
sidual area harbors tumor activity or merely fibrosis [7]. In the
clinical case presented, 18F-FDG PET/ CT from March 2022 does
not take into account increased metabolic activity in the retros-
ternal tumor (Figure 3). Delayed diagnosis and inadequate initial
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therapy may comprise the potential for salvage and long-term sur-
vival [26]. Distinguishing between thymoma and T-lymphoblastic
lymphoma/leukemia may be challenging and requires multimodal-
ity diagnostic approaches using histological, immunophenotyping,
and molecular testing [27]. In Non- Hodgkin’s lymphoma cellu-
larity may be quite limited when sclerotic [12]. The distinction
between thymoma and T lymphoblastic leukemia/lymphoma is
occasionally difficult, because the immature lymphocytes associ-
ated with thymoma may resemble T lymphoblastic leukemia/lym-
phoma cells, both morphologically and immunohistochemically
[20]. Pathological analysis of T-lymphoblastic leukemia/ lympho-
ma, showing sheets of T-cell lymphoblasts positive for CD3, CD5,
CDla, and TdT and complete absence of epithelial cells with neg-
ative keratin markers [27,28]. The histological result in our patient
after the first biopsy is judged as a lymphoproliferative process or
thymoma, including a sclerosing histological features, due to the
presence of infiltration from inflammatory cells, single calcifica-
tions, focal necrosis, units of small monomorphic cells with oval
nucleus, without giant cells. Macroscopically, the thymus involved
by Hodgkin’s lymphoma show multiple firm white nodules with or
without visible fibrous bands. On histological study, the most com-
mon type is nodular sclerosis, as the other types typically affect
lymph nodes except the thymus[29]. in our patient a second biopsy
was required via VATS, which is a minimally invasive surgical
approach. The histological result is judged as a lymphoprolifera-
tive process made up of monomorphic lymphoid cells with diffuse
growth without morphologically distinct epithelial structures. A
immunohistochemical examination reports CD3-positive reac-
tion, KI 67 positive reaction above 90%, CD15 and CD20-nega-
tive reaction. Flow cytometry (FC) is helpful for the classification
of non-Hodgkin lymphoma [12]. FC remains an important tool
in distinguishing benign thymocytes from T-lymphoblastic lym-
phoma/leukemia lymphoblasts based on their distinct patterns of
antigen expression [30,31]. The Bone-marrow biopsy in our pa-
tient reports hyperplastic bone marrow without parablastic infiltra-
tion, and the bone marrow immunoflow cytometry (IFC) does not
identify T-lymfoblasts. Another diagnostic tool is the assessment
of characteristic cytogenetic or molecular abnormalities known
to be associated with T-lymphoblastic lymphoma/leukemia, such
as a monoclonal pattern of TCR-p and TCR-y rearrangements by
RT-PCR or the characteristic translocations or NOTCHI/FBXW?7
mutations which are frequently found in neoplastic T lymphoblasts
as opposed to normal thymocytes [32]. In our patient PCR does not
detect SIL-TAL1 fusion gene transcripts and overexpression of the
HOX11 gene. The lumbar puncture reports a normal cerebrospinal
liquor. Thus, the final diagnosis was made thymic Non- Hodgkin’s
T-lymphoblastic lymphoma.

In a patient with thymic tumour with a preoperative or intraoper-
ative study suspected of having a lymphoma, it is necessary to do
a biopsy and not resective surgery, to avoid unnecessary resec-
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tions and morbidity. The main treatment is radiotherapy (RT) and
chemotherapy (Ch), with associated bone marrow transplantation
in selected cases [33]. Due to severe toxicity after one Ch course,
our patient was targeted for intensity modulated radiotherapy
(IMRT) in the area of anterior upper mediastinal retrosternal tu-
mor. We conducted deep inspiration breath-hold RT by the VMAT
method, which reduces the radiation dose in the critical organs
near the target volume, mainly in the lungs and heart (Figure 9
and 11). This RT methodology is required for the RT of malignant
mediastinal processes. In the target volumes (CTV and PTV) in-
cluding the mediastinal tumor, we realized up to TD 25,2 Gy with
DD1.8 Gy (Figure 9). The child suffered the radiation treatment
very well, without early radiation toxicity. After 2 months of the
completion of RT, the child is directed for restoring PET/CT.

5. Conclusion

The primary thymic Non-Hodgkin’s lymphoma is a rare malig-
nancy, both in mature and childhood. Diagnosis is extremely diffi-
cult and requires a biopsy of the tumor and bone marrow, strictly
pathohistological and immunohistochemical examination, as well
as imaging studies involving CT and PET/CT. The clinical case
presented focuses on the difficult final diagnosis, which slows
down the initiation of the necessary treatment and thus worsens
the prognosis. Prolonged treatment with corticosteroids and a het-
erozygous family -burdened mucoviscidosis is the cause of severe
chemotoxicity after one course of chemotherapy. This is the rea-
son for the completion of treatment by consolidating involved site
radiotherapy. We conducted deep inspiration breath-hold RT tech-
nique by the VMAT method, which reduces the radiation dose in
the critical organs near the target volumes, mainly in the lungs and
heart. This RT methodology is required in the irradiation treatment
of malignant mediastinal processes.

References

1. Bushan K, Sharma S, Verma H. A review of thymic tumors. Indian J
Surg Oncol. 2013; 4(2): 112-116.

2. James You M, Jeffrey Medeiros L, His ED. T-Lymphoblastic Leuke-
mia/Lymphoma Am J Clin Pathol. 2015; 144: 411-422.

3. Borowitz MJ, Chan JKC. T lymphoblastic leukaemia/ lymphoma. In:
Swerdlow SH, Campo E, Harris NL, et al, eds. World Health Orga-
nization Classification of Tumors of Haematopoietic and Lymphoid
Tissues. 4th ed. Lyon, France: IARC; 2008; 176-178.

4. Onciu M. Acute lymphoblastic leukemia. Hematol Oncol Clin North
Am. 2009; 23: 655-674.

5. Kassan SS, Thomas T.L, Moutsopoulos HM. Increased risk of lym-
phoma in sicca syndrome. Annals of Internal Medicine. 1978; 89(6):
888-892.

6. Goldberg JM, Silverman LB, Levy DE. Childhood T-cell acute lym-
phoblastic leukemia: the Dana-Farber Cancer Institute acute lym-
phoblastic leukemia consortium experience. J Clin Oncol. 2003; 21:
3616-3622.

http://www.acmcasereport.com/

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Clinical Case

Ayadi-Kaddour A, Mlika M, Djilani H, El Mezni F. Primary thymic
Hodgkin’s lymphoma: A rare mediastinal mass. Respiratory Medi-
cine CME. 2008; 1(1): 48-50.

Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, et
al. WHO classification of tumours of haematopoietic and lymphoid
tissues. 2008 (Geneva, Switzerland: WHO Press).

Pina-Oviedo S, Moran C. Primary mediastinal nodal and extran-
odal non-Hodgkin lymphomas: Current concepts, historical evolu-
tion, and useful diagnostic approach: Part 2. Adv Anat Pathol. 2019;
26(6): 371-389.

Pina-Oviedo S. Mediastinal lymphoproliferative disorders. Adv
Anat Pathol. 2021; 28(5): 307-334.

Pifa-Oviedo S, Moran C. Primary mediastinal nodal and extran-
odal non-Hodgkin lymphomas: Current concepts, historical evolu-
tion, and useful diagnostic approach: Part 1. Adv Anat Pathol. 2019;
26(6): 346-370.

Zakowski MF, Parwani AV, in Fine Needle Aspiration Cytology,
Chapter-7 Mediastinum 2007: 201-218.

Fairchild A, McCall C, Oyekunle T. Primary mediastinal (Thymic)
Large b-cell lymphoma: Fidelity of diagnosis using WHO criteria.
Clin Lymphoma Myeloma Leuk. 2021; 21(5): e464-469.

Ondrejka S, Ott G. How I diagnose primary mediastinal (Thymic)
Large b-cell lymphoma. Am J Clin Pathol. 2021; 156(4):497-512.

Wang X, Miao Y, Cao Z. Characterization of molecular genetics and
clinicopathology in thymic MALT lymphoma. Ann Hematol. 2021;
101(1): 91-97.

Xu DM, Wang L, Zhu HY. Primary thymic mucosa-associated lym-
phoid tissue lymphoma: 7 clinical cases report and a review of the
literature. Zhonghua xue ye xue za zhi. 2020; 41(1): 54-58.

Gaulard P, Harris NL, Pileri SA. Primary mediastinal (Thymic) large
b-cell lymphoma. In: World health organization classification of tu-
mors of haematopoietic and lymphoid tissues. 2017; 314-316.

Reiter A, Schrappe M, Parwaresch R. Non-Hodgkin’s lymphomas of
childhood and adolescence: results of a treatment stratified for bio-
logic subtypes and stage — a report of the Berlin- Frankfurt-Munster
Group. Journal of Clinical Oncology. 1995; 13: 359-372.

Swerdlow SHCE, Harris NL, Jaffe ES, Pileri SA, Thiele J, Vardiman
JW. (eds) 2008 WHO Classification of Tumours of Haematopoietic
and Lymphoid Tissues. IARC, Lyon.

Maeshima M, Nakagawa K, Watanabe SI. Concurrent thymoma,
thymic carcinoma, and T lymphoblastic leukemia/lymphoma in an
anterior mediastinal mass. Pathology - Research and Practice. 2015;
211(9): 693-696.

Ertel V, Frith M, Guenther A. Thymoma with molecularly verified
“conversion” to T lymphoblastic leukemia/lymphoma over 9 years.
Leuk Lymphoma. 2013; 54(12): 2765-2768.

Le Clef Q, Ortega-Sanchez G, Dirnhofer S, Tzankov A. T-lympho-
blastic lymphoma after previous thymoma: how NGS helps estab-

lishing the diagnosis and procures new insights. Leuk Lymphoma.
2019; 60(5): 1320-1323.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3693138/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3693138/
https://pubmed.ncbi.nlm.nih.gov/26276771/
https://pubmed.ncbi.nlm.nih.gov/26276771/
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017
https://pubmed.ncbi.nlm.nih.gov/19577163/
https://pubmed.ncbi.nlm.nih.gov/19577163/
https://pubmed.ncbi.nlm.nih.gov/102228/
https://pubmed.ncbi.nlm.nih.gov/102228/
https://pubmed.ncbi.nlm.nih.gov/102228/
https://pubmed.ncbi.nlm.nih.gov/14512392/
https://pubmed.ncbi.nlm.nih.gov/14512392/
https://pubmed.ncbi.nlm.nih.gov/14512392/
https://pubmed.ncbi.nlm.nih.gov/14512392/
https://www.sciencedirect.com/science/article/pii/S1755001707000115
https://www.sciencedirect.com/science/article/pii/S1755001707000115
https://www.sciencedirect.com/science/article/pii/S1755001707000115
https://www.iarc.who.int/news-events/who-classification-of-tumours-of-haematopoietic-and-lymphoid-tissues-2/
https://www.iarc.who.int/news-events/who-classification-of-tumours-of-haematopoietic-and-lymphoid-tissues-2/
https://www.iarc.who.int/news-events/who-classification-of-tumours-of-haematopoietic-and-lymphoid-tissues-2/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/34074861/
https://pubmed.ncbi.nlm.nih.gov/34074861/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/31567132/
https://pubmed.ncbi.nlm.nih.gov/33487576/
https://pubmed.ncbi.nlm.nih.gov/33487576/
https://pubmed.ncbi.nlm.nih.gov/33487576/
https://pubmed.ncbi.nlm.nih.gov/34398178/
https://pubmed.ncbi.nlm.nih.gov/34398178/
https://pubmed.ncbi.nlm.nih.gov/34605949/
https://pubmed.ncbi.nlm.nih.gov/34605949/
https://pubmed.ncbi.nlm.nih.gov/34605949/
https://www.researchgate.net/publication/339104414_Primary_thymic_mucosa-associated_lymphoid_tissue_lymphoma_7_clinical_cases_report_and_a_review_of_the_literature
https://www.researchgate.net/publication/339104414_Primary_thymic_mucosa-associated_lymphoid_tissue_lymphoma_7_clinical_cases_report_and_a_review_of_the_literature
https://www.researchgate.net/publication/339104414_Primary_thymic_mucosa-associated_lymphoid_tissue_lymphoma_7_clinical_cases_report_and_a_review_of_the_literature
https://pubmed.ncbi.nlm.nih.gov/7844597/
https://pubmed.ncbi.nlm.nih.gov/7844597/
https://pubmed.ncbi.nlm.nih.gov/7844597/
https://pubmed.ncbi.nlm.nih.gov/7844597/
https://www.iarc.who.int/news-events/who-classification-of-tumours-of-haematopoietic-and-lymphoid-tissues-2/
https://www.iarc.who.int/news-events/who-classification-of-tumours-of-haematopoietic-and-lymphoid-tissues-2/
https://www.iarc.who.int/news-events/who-classification-of-tumours-of-haematopoietic-and-lymphoid-tissues-2/
https://pubmed.ncbi.nlm.nih.gov/26150396/
https://pubmed.ncbi.nlm.nih.gov/26150396/
https://pubmed.ncbi.nlm.nih.gov/26150396/
https://pubmed.ncbi.nlm.nih.gov/26150396/
https://www.tandfonline.com/doi/abs/10.3109/10428194.2013.792927?journalCode=ilal20
https://www.tandfonline.com/doi/abs/10.3109/10428194.2013.792927?journalCode=ilal20
https://www.tandfonline.com/doi/abs/10.3109/10428194.2013.792927?journalCode=ilal20
https://pubmed.ncbi.nlm.nih.gov/30301393/
https://pubmed.ncbi.nlm.nih.gov/30301393/
https://pubmed.ncbi.nlm.nih.gov/30301393/
https://pubmed.ncbi.nlm.nih.gov/30301393/

Volume 10 Issue 17-2023 Clinical Case

23. Khoury JD, Amin HM, Jorgensen JL. Composite thymoma and
chronic lymphocytic leukemia/small lymphocytic lymphoma in-
volving the anterior mediastinum. Arch Pathol Lab Med. 2003;
127(2): E76-79.

24. Chang H, Chen TJ, Chuang WY, Lin TL. Precursor B-cell acute lym-
phoblastic leukemia after thymoma and myasthenia gravis: report of
a case and review of the literature. Tumori. 2011; 97(1): 126—129.

25. Antonio RZ, Juan TL, Pedro JF. Hodgkin disease of thymic origin. J
Thorac and Cardiovasc Surgery 2002; 123: 1208-1210.

26. Jie Xu, Xiaojun Wu, Reddy V. T Cell/Histiocyte-Rich Large B Cell
Lymphoma of the Thymus: A Diagnostic Pitfall Case Rep Hematol.
2016; 2016: 2942594.

27. Mizrahi N, Kugler E, Hayman L. T-Lymphoblastic Leukemia/Lym-
phoma and Thymoma: A Case Report and Review of the Literature
of a Rare Association. Acta Haematol. 2022; 145: 106-110.

28. Felgar RE, Steward KR, Cousar JB, Macon WR. T-cell-rich large-B-
cell lymphomas contain non-activated CD8+ cytolytic T cells, show
increased tumor cell apoptosis, and have lower Bcl-2 expression
than diffuse large-B-cell lymphomas. American Journal of Patholo-
gy. 1998; 153(6): 1707-1715.

29. Kennedy BJ, Fremgen AM, Menck HR. The national cancer data
base report on Hodgkkin’s disease for 1985-1989 and 1990-1994.
Cancer. 1998; 83: 1041-1047.

30. Boddu P, Thakral B, Alhuraiji A. Distinguishing thymoma from
T-lymphoblastic leukaemia/ lymphoma: a case-based evaluation. J
Clin Pathol. 2019; 72(3): 251-257.

31. Li S, Juco J, Mann KP, Holden JT. Flow cytometry in the differ-
ential diagnosis of lymphocyte-rich thymoma from precursor T-cell
acute lymphoblastic leukemia/lymphoblastic lymphoma. Am J Clin
Pathol. 2004; 121(2): 268-274.

32. Van Vlierberghe P, Ferrando A. The molecular basis of T cell acute
lymphoblastic leukemia. J Clin Invest. 2012; 122: 3398-3406.

33. Rios A, Torres J, Roca MJ. Primary thymic lymphomas. Rev Clin
Esp. 2006; 206(7): 326-331.

http://www.acmcasereport.com/ 9


https://pubmed.ncbi.nlm.nih.gov/12562258/
https://pubmed.ncbi.nlm.nih.gov/12562258/
https://pubmed.ncbi.nlm.nih.gov/12562258/
https://pubmed.ncbi.nlm.nih.gov/12562258/
https://pubmed.ncbi.nlm.nih.gov/21528677/
https://pubmed.ncbi.nlm.nih.gov/21528677/
https://pubmed.ncbi.nlm.nih.gov/21528677/
https://pubmed.ncbi.nlm.nih.gov/12063471/
https://pubmed.ncbi.nlm.nih.gov/12063471/
https://pubmed.ncbi.nlm.nih.gov/26904321/
https://pubmed.ncbi.nlm.nih.gov/26904321/
https://pubmed.ncbi.nlm.nih.gov/26904321/
https://pubmed.ncbi.nlm.nih.gov/34537764/
https://pubmed.ncbi.nlm.nih.gov/34537764/
https://pubmed.ncbi.nlm.nih.gov/34537764/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1866338/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1866338/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1866338/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1866338/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1866338/
https://pubmed.ncbi.nlm.nih.gov/9731909/
https://pubmed.ncbi.nlm.nih.gov/9731909/
https://pubmed.ncbi.nlm.nih.gov/9731909/
https://pubmed.ncbi.nlm.nih.gov/30467242/
https://pubmed.ncbi.nlm.nih.gov/30467242/
https://pubmed.ncbi.nlm.nih.gov/30467242/
https://pubmed.ncbi.nlm.nih.gov/14983942/
https://pubmed.ncbi.nlm.nih.gov/14983942/
https://pubmed.ncbi.nlm.nih.gov/14983942/
https://pubmed.ncbi.nlm.nih.gov/14983942/
https://pubmed.ncbi.nlm.nih.gov/23023710/#:~:text=T cell acute lymphoblastic leukemias,transcription factors%2C signaling oncogenes%2C and
https://pubmed.ncbi.nlm.nih.gov/23023710/#:~:text=T cell acute lymphoblastic leukemias,transcription factors%2C signaling oncogenes%2C and
https://pubmed.ncbi.nlm.nih.gov/16831379/
https://pubmed.ncbi.nlm.nih.gov/16831379/

