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ABSTRACT

Introduction: Lymphomas are lymphoproliferative tumours that may arise from B lymphocytes, T lymphocytes, or
Natural killer (NK) cells. Understanding the diverse spectrum of lymphoma variants is paramount for accurate diag-
nosis, effective management, and improved patient outcomes. This study aims to explore the spectrum of lymphoma
variants encountered in a tertiary care hospital. Materials and methods: This study was conducted at the Histopa-
thology laboratory of Saveetha Medical College and Hospital, Chennai from January 2022 to February 2024. It is a
retrospective study, and the test samples were the specimens sent for histopathological analysis. A total of 32 cases of
lymphomas were analyzed during the study period. Results: During the study period, the total number of lymphoma
cases received in our histopathology department was 32 cases, of which 24 (75%) cases were non-Hodgkin lym-
phoma (NHL) and 8 (25%) cases were Hodgkin lymphoma (HL). They were correlated with parameters like age, sex,
histopathologic type, location and immunohistochemical characteristics. Conclusion: Exploring diverse lymphoma
variants within a tertiary care hospital setting is crucial for enhancing diagnostic accuracy and tailoring effective
treatment strategies. This understanding enables healthcare professionals to provide more personalized and targeted

care, ultimately leading to improved patient outcomes.
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INTRODUCTION

Lymphomas  represent a  diverse group  of
lymphoproliferative tumors that originate from different
types of immune cells, including B lymphocytes, T
lymphocytes, and Natural Killer (NK) cells. These
malignancies account for approximately 3% of all cancer
types worldwide [1]. The incidence and distribution of
lymphomas exhibit significant variation across different
geographical regions, influenced by factors such as
genetics, environmental exposures, and infectious
agents. Lymphomas are among the most common
hematological neoplasms, with nearly half of all newly
diagnosed cases falling into this category. Globally,
lymphomas are the sixth most frequent type of cancer in
both men and women [2]. Traditionally, lymphomas are
categorized into two primary groups: Non-Hodgkin’s

Lymphoma (NHL) and Hodgkin’s Lymphoma (HL). This
classification is based on the histological identification
of Reed-Sternberg (RS) cells, which are characteristic
of Hodgkin’s Lymphoma. Non-Hodgkin’s Lymphoma,
on the other hand, comprises a heterogeneous group
of lymphoid cancers with diverse biological behaviors
and clinical outcomes. Over time, the classification of
lymphomas has become more complex, with the World
Health Organization (WHO) periodically updating
its classification system. This evolving classification
reflects the discovery of new lymphoma subtypes,
each defined by unique morphological, molecular,
and clinical characteristics [3,4]. The vast majority of
lymphomas, approximately 90-95%, arise from the
neoplastic transformation of B cells. The remaining
cases originate from T lymphocytes or NK cells, which
contribute to the diversity of lymphoma subtypes
[3,5]. The prevalence of Non-Hodgkin’s Lymphoma,
particularly Diffuse Large B-Cell Lymphoma (DLBCL),
varies significantly across different regions. DLBCL is
the most common subtype of NHL, accounting for about
one-third of all cases, and it demonstrates considerable
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variation in its clinical presentation and response to
treatment depending on geographic and demographic
factors [3,6,7]. A comprehensive understanding of the
various lymphoma subtypes is essential for accurate
diagnosis, appropriate therapeutic intervention, and
improving patient outcomes. Each subtype exhibits
distinct prognostic factors, epidemiological patterns,
and responses to therapy, making tailored treatment
strategies increasingly important. This study seeks to
delve into the diverse spectrum of lymphoma variants,
examining their correlations with critical parameters
such as age, gender, histopathological type, and
immunohistochemical characteristics. By doing so, the
research aims to contribute to the existing knowledge
on lymphomas, providing insights that could enhance
diagnostic accuracy and therapeutic efficacy.

MATERIALS AND METHODS

This study was conducted at the Histopathology
laboratory of Saveetha Medical College and Hospital,
Chennai from January 2022 to February 2024 after
getting proper approval from the Institutional Review
Board. It is a retrospective study, and the test samples
were the specimens sent for histopathological analysis.
A total of 32 cases of lymphomas were analyzed
during the study period. The inclusion criteria were the
excision or biopsy samples of all cases with a confirmed
diagnosis of lymphoma based on histopathological
examination. The exclusion criteria were the cases of
lymphoproliferative disorders other than lymphomas.
The parameters like age, sex, relevant history, clinical
details, and investigation details regarding any case were
taken from the histopathological examination request
forms and the MIAS (Medical Information Archiving
Software) database of our hospital.

All relevant data were tabulated in Microsoft Office Excel
2016 and correlated. The obtained tissue specimens were
fixed in formalin, processed, stained using Hematoxylin
and eosin (H&E) stain, and examined under a light
microscope to assess the cellular morphology, tissue
architecture, and malignant features to identify the
lymphomas. In addition, immunohistochemistry (IHC)
was done for further characterization, confirmation,
and classification of lymphomas. Based on the staining
pattern observed, the results were interpreted to arrive at
a diagnosis and classification of lymphoma.

Hematoxylin and Eosin (H&E) staining procedure:

1. Deparaffinization:

Place tissue sections on microscopic slides. Immerse the
slides in xylene or a xylene substitute for 2-3 minutes to
remove paraffin wax. Repeat the process 2-3 times to
ensure complete deparaffinization.

2. Rehydration:

Transfer the slides through a series of graded alcohols
to rehydrate the tissue. 100% ethanol for 2 minutes (2

changes), 95% ethanol for 2 minutes, and 70% for 2
minutes. Rinse slides in distilled water for 2 minutes to
remove alcohol.

3. Hematoxylin Staining:

Immerse the slides in hematoxylin solution for 5-10
minutes, depending on the strength of the hematoxylin
and desired staining intensity. Rinse the slides in
running tap water for 5 minutes to remove excess stain.
Differentiate in 0.3% acid alcohol for a few seconds to
remove nonspecific staining (until sections appear light
purple). Rinse immediately in running tap water for 5
minutes. “Blue” the sections by immersing the slides
in ammonia water or Scott’s tap water substitute for 30
seconds to 1 minute. Rinse in running tap water for 5
minutes.

4. Eosin Staining:

Immerse the slides in eosin solution for 1-3 minutes,
depending on the desired staining intensity. Rinse
quickly in distilled water to remove excess eosin.

5. Dehydration:

Dehydrate the slides through graded alcohols: 70%
ethanol for 30 seconds, 95% ethanol for 1 minute,
100% ethanol for 1 minute (2 changes). Ensure that the
sections are fully dehydrated before proceeding.

6. Clearing:

Transfer the slides to xylene or a xylene substitute for 2-3
minutes (2 changes) to clear the tissue sections. Ensure
the tissue is transparent, indicating complete clearing.
7. Mounting:

Apply a few drops of mounting medium to the tissue
section. Carefully place a coverslip over the section to
avoid air bubbles. Allow the slides to dry completely
before viewing under a microscope.

IHC staining procedure:

Four-micron sections were cut from each study block
and mounted on positively charged slides. The slides
were labeled with the laboratory number and type
of test. The slides were in an incubator at 37 degrees
Celsius overnight for drying. The immunohistochemical
processing was carried out the next day

1. The slides were deparaffinized with 3 changes of
xylene (6 minutes each).

2. The slides were hydrated using decreasing grades of
Isopropyl alcohol — 3 changes (5 minutes each)

3. They were washed under running tap water for 5
minutes.

4. Antigen retrieval was done by pressure cooker method
using Tris- EDTA retrieval solution at p H 9.0

5. The pressure cooker was cooled under running tap
water. Once the pressure was reduced, the lid was
opened and the slides were washed in tap water.

6. Sections were washed twice in Tris Buffered Saline for
5 minutes with gentle rocking

7. The sections were covered with 0.3% hydrogen
peroxide solution for 10 minutes to block endogenous
peroxide enzyme activity.
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8. Slides were washed twice in Tris Buffered Saline for
5 minutes.

9. Slides were incubated with each primary antibody
(1:100 dilution) for the duration specified for each
antibody according to the manufacturing guidelines.
10. Slides were washed twice in Tris Buffered Saline for
5 minutes.

11. Slides were incubated with a primary antibody
amplifier (Master diagnostics) for 30 minutes.

12. Slides were washed twice in Tris Buffered Saline for
5 minutes.

13. Slides were incubated with Master HRP polymer for
15 minutes.

14. Slides were washed twice in Tris Buffered Saline for
5 minutes.

15. Chromogen DAB working solution was added and
incubated for 5 mins (DAB working solution: 50pl of
DAB chromogen in Tml of DAB substrate).

16. Sections were washed with Tris Buffered Saline
thrice.

17. Counterstaining with Hematoxylin was done for 15
seconds.

18. Slides were rinsed in water for 5 minutes.

19. Dehydration and clearing were performed through
increasing grades of alcohol (80%, 90% & 100%) and
xylene for 5 minutes each.

20. Sections were mounted with DPX mountant.

21. Appropriate positive controls were run for each
marker.

ETHICAL CLEARANCE

This study was approved by the Research Ethics
Committee, Institutional Review Board, Saveetha
Medical College and Hospital, Saveetha Institute of
Medical and Technical Sciences, Saveetha University.
IRB approval number- 128/03/2024/PG/SRB/SMCH.

RESULTS

During the study period, the total number of lymphoma
cases received in our histopathology department was
32 cases, of which 24 (75%) cases were non-Hodgkin
lymphoma (NHL) and 8 (25%) cases were Hodgkin
lymphoma (HL). 20 (62.5%) cases were males of which
15 cases were NHL and 5 cases were HL, and 12 (37.5%)
cases were females in which 9 cases were NHL and 3
cases were HL as shown in Fig. 1. Fig. 2 depicts the age-
wise distribution of lymphoma cases in which most of
the cases (n=12, 37.5%) belonged to the age group 46 to
60 years, followed by 61 to 75 years and the minimum
number of cases (n=3, 9.4%) were found in the age
group 76 to 90 years. Table | shows the frequency and
distribution of various types of lymphomas based on
location, with the lymph node being the most common
site (=19, 59.4%) followed by the tonsil, stomach, soft
palate, parotid, ileum, caecum, appendix and most of
them were non-Hodgkin lymphoma (Fig. 3).
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CD10- Cluster of Differentiation 10
BCL6: B-cell lymphoma 6

GCB: Germinal center B-cell

Non-GC: Non- Germinal center B-cell
MUM1: Multiple myeloma oncogene 1
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Fig. 5: DLBCL in a 50-year-old female
A: Diffuse lymphoid infiltrates with atypical lymphoid cells (arrows)
B: CD45 showing diffuse positivity in atypical lymphoid cells
C: CD3 showing negativity in the atypical lymphoid cells and focal
positivity in the scattered reactive lymphocytes
D: CD20 showing diffuse positivity
E: CD15 negativity
F: MUMT negativity

Fig. 6: Lymph nodal HL in a 22-year-old male

A: Hodgkin cell with a single round to oval nucleus and prominent
eosinophilic nucleoli (arrow)

B: Diffuse CD45 positivity

C: Diffuse CD3 positivity

D: Diffuse CD20 positivity

E: CD15 showing membranous and golgi positivity in Reed
Sternberg cells (arrows)

F: CD30 showing strong, membranous and golgi positivity in Reed
Sternberg cells (arrows)
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Fig. 7: Lymph nodal HL in a 57-year-old male

A, B: Classic Reed-Sternberg (RS) cells with large size, bilobed to
multilobed nucleus, prominent eosinophilic nucleolus and ample
amphophilic cytoplasm (arrows)

C: CD3 showing negativity in RS cells and positivity in reactive
lymphoid cells

D: CD20 showing negativity in RS cells and positivity in residual
lymphoid follicles

E: CD15 showing strong, membranous and golgi positivity in RS
cells (arrows)

F: CD30 showing strong, membranous and golgi positivity in RS
cells

Following histopathological examination,
immunohistochemistry was done with a selective
panel of markers routinely employed for lymphoma
diagnosis and classification. The immunohistochemistry
markers used were Cluster of Differentiation 45 (CD45),
CD3, Ki67, CD15, CD30, B-cell lymphoma 6 (BCL6),
multiple myeloma oncogene 1 (MUM1). Non-Hodgkin
lymphomas of DLBCL type were classified into the
Germinal center B-cell and Non-Germinal center
subtypes based on the Hans algorithm (Fig. 4) using
the markers CD10, BCL6 and MUMT1. All cases of HL
were classic Hodgkin lymphomas with mixed cellularity
type being the most common. Fig. 5 represents NHL of
the tonsil in a 50-year-old female which is a DLBCL,
Germinal center B-cell subtype showing CD45, CD20
positivity and CD3, CD15 and MUM1 negativity. Fig. 6
and Fig. 7 represent HL encountered in lymph nodes in
22-year-old and 57-year-old males respectively.

DISCUSSION

Thisstudy analyzed 32 casesof lymphoma, encompassing
both Hodgkin Lymphoma (HL) and Non-Hodgkin
Lymphoma (NHL), and found a notable predominance
of NHL over HL. This finding is consistent with global
trends, where NHL is recognized as the more common
form of lymphoma. The higher incidence rates of NHL
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compared to HL across various populations have been
well-documented in the literature. Our observations
align with previous studies conducted by Jagadale et al.,
Polepoleetal., Aslametal., Sharma et al., and Mukherjee
etal., who also reported a similar trend [1,2,8,9,10]. This
consistency across studies underscores the significance
of NHL as a major subtype of lymphoma, reinforcing
the need for continued research into its etiology,
progression, and treatment.

The demographic analysis of our study population
revealed a male predominance in lymphoma cases, a
pattern that is consistent with findings from studies by
Jagadale et al., Polepole et al., and Aslam et al. [1,2,8].
This gender disparity in lymphoma incidence has been
observed across different regions and populations,
suggesting that biological, environmental, or lifestyle
factors may contribute to a higher susceptibility in
males. Understanding the underlying causes of this
gender difference remains an area of active research,
with potential implications for both prevention and
treatment. Further studies could explore the role of
hormonal influences, occupational exposures, and
genetic predispositions in contributing to this disparity.
Age distribution analysis in our study highlighted a peak
incidence of lymphoma in the middle-aged population,
particularly among individuals aged 46 to 60 years.
This observation corroborates established age patterns
reported in studies by Jagadale et al., Sarma et al., and
Aslam et al. [1,3,8]. The occurrence of lymphoma
in this age group is significant, as it suggests that the
disease often strikes individuals at a time when they
are likely to be in the midst of their professional and
personal lives. The impact of a lymphoma diagnosis
at this stage of life can be profound, affecting not only
the patients but also their families and communities.
Moreover, the presence of lymphoma in older age
groups emphasizes the importance of considering
age-related factors in diagnosis and treatment. Older
patients may have comorbidities and reduced tolerance
to aggressive therapies, necessitating personalized
treatment approaches that balance efficacy with quality-
of-life considerations.

Anatomical distribution analysis revealed that lymph
nodes were the most frequently involved site in our
cases, consistent with the established understanding that
lymph nodes are the primary sites of lymphoid tissue
and the hallmark location for lymphoma manifestation.
This finding is in line with numerous studies, including
that by Polepole et al. [2]. The predominance of
nodal involvement in lymphoma cases reinforces the
importance of thorough lymph node evaluation in the
diagnostic workup of suspected lymphoma patients.
However, our study also identified cases of extranodal
involvement, underscoring the diverse tissue tropism
exhibited by lymphomas. Lymphomas can arise in or
spread to virtually any tissue in the body, making it
imperative for clinicians to maintain a high index of

suspicion for extranodal disease, particularly in patients
presenting with unusual or unexplained symptoms.
The identification of extranodal involvement has
important implications for staging, prognosis, and
treatment planning, as extranodal lymphomas may
behave differently and require specialized therapeutic
approaches.

The predominance of NHL among extranodal
lymphomas in our study highlights the heterogeneous
nature of NHL subtypes and their variable tissue
predilections. Different NHL subtypes can exhibit
distinct biological behaviors, patterns of spread, and
responses to treatment. For instance, while some
subtypes may preferentially involve lymph nodes, others
may be more likely to present in extranodal sites such as
the gastrointestinal tract, skin, or central nervous system.
This variability necessitates tailored diagnostic and
therapeutic strategies based on the specific subtype and
anatomical site involved. Our study identified Diffuse
Large B-Cell Lymphoma (DLBCL) as the most common
NHL subtype, a finding that is consistent with reports
from Aslam et al., Pervez et al., Susanibar-Adaniya et al.,
and Wang et al. [8,11,12,13]. DLBCL is a particularly
aggressive form of NHL, but it is also one of the most
responsive to treatment when diagnosed early. The
identification of DLBCL as the predominant subtype in
our study underscores the need for timely and accurate
diagnosis, as well as the importance of subtype-specific
treatment protocols that can improve patient outcomes.
In the context of Hodgkin Lymphoma (HL), our study
found that mixed cellularity was the most prevalent
subtype, with a notable predominance of cases
occurring in males. This finding agrees with studies
conducted by Siddiqui et al., Bhurani et al., Yadav B et
al., and Ganesan P et al. who reported similar patterns
in large cohorts of HL patients [1,14,15, 16, 17]. Mixed
cellularity HL is characterized by a heterogeneous
cellular composition, including the presence of Reed-
Sternberg cells in a background of mixed inflammatory
cells. The male predominance observed in our study
and others may reflect underlying biological differences
in immune system function or genetic susceptibility
between genders. Further research into the molecular
and immunological underpinnings of HL could provide
valuable insights into why certain subtypes, such as
mixed cellularity, are more common in males and how
these differences might influence treatment response
and prognosis.

Finally, our study reported one case of peripheral T-cell
lymphoma (PTCL) with bone marrow involvement,
presenting as myelofibrosis. PTCL is a rare and aggressive
form of lymphoma, and its association with bone
marrow involvement is indicative of advanced disease.
The presence of myelofibrosis, a condition characterized
by the replacement of bone marrow with fibrous tissue,
further complicates the clinical management of these
patients. Our findings are consistent with previous
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studies by Jagadale et al., Chakrabarti et al., Mussolin
et al., and Mondal et al., who also noted frequent
bone marrow involvement in PTCL cases [1,18,19,
20]. The frequent involvement of the bone marrow
in PTCL cases underscores the aggressive nature of
this disease and the importance of comprehensive
diagnostic evaluation, including bone marrow biopsy,
in patients with suspected PTCL. Early detection of bone
marrow involvement is crucial for accurate staging
and can influence treatment decisions, including the
need for more intensive therapies or consideration of
hematopoietic stem cell transplantation.

CONCLUSION

Overall, our study contributes valuable insights into the
epidemiology and clinicopathological characteristics
of lymphomas within our patient population. Exploring
diverse lymphoma variants within a tertiary care hospital
setting is crucial for enhancing diagnostic accuracy
and tailoring effective treatment strategies. By delving
into the clinical, histopathological, and molecular
characteristics of various subtypes, this study contributes
to a deeper understanding of lymphoma’s complexity.
This understanding enables healthcare professionals to
provide more personalized and targeted care, ultimately
leading to improved patient outcomes. Continuing
interdisciplinary collaboration and ongoing research
efforts will further refine our knowledge and approach
to managing this heterogeneous group of malignancies.
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