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Kaposi Sarcoma (KS) is a complex disease presenting as vascular tumors affecting the skin,
mucous membranes, lymph nodes, and internal organs. It shows variable clinical presentations
and forms. Objective: To identify the most effective histopathological indicators for staging
Kaposi Sarcoma. Methods: This cross-sectional study was conducted at Bithai Medical and
Dental Center, Mirpur Khas, from December 2022 to December 2023. A total of 119 biopsy
specimens were analyzed for spindle cell density, arrangement, atypia, vascular space
formation (size and morphology), inflammatory cells (lymphocytes, plasma cells), hemosiderin
extent and distribution, and mitotic activity. Data analysis was performed using SPSS version
24.0. Results: The study included 38 males(31.93%)and 81females(68.07%). The nodular stage
was most prevalent (72 cases, 60.5%), followed by the patchy stage (29 cases, 24.37%) and
plague stage (18 cases, 15.12%). Significant histopathological findings included spindle cell
proliferation in 62 cases(52.11%), vascular space formation in 39 cases (32.77%), inflammatory
infiltrate in 31 cases(26.05%), hemosiderin deposits in 43 cases(36.13%), and mitotic activity in
35 cases(29.41%). Conclusions: Spindle cell proliferation and vascular space formation are the
most reliable indicators for staging KS. Inflammatory infiltrate composition, hemosiderin
deposits, and mitotic activity showed less consistency across different specimens.

INTRODUCTION

Kaposi Sarcoma (KS) is an angio-proliferative disorder
associated with human herpesvirus 8 (HHV-8). Initially
described by Moritz Kaposi in 1872, it was once considered
an uncommon malignancy primarily affecting elderly men
of Mediterranean or Eastern European descent [1].
However, the epidemiological landscape of KS has
dramatically changed, especially with the advent of the
HIV/AIDS pandemic. Among people with HIV (PWH), KS
rates are elevated 521-fold compared to the general
population [2]. From 2000 to 2015, KS incidence declined
from 109 per 100,000 person-years to 47 per 100,000

person-years, with an annual percentage change of -6%.
Rates decreased across all demographic and HIV
transmission groups, with 1,904 PWH (0.20%) diagnosed
with KS by the end of 2015. In the general population, the
incidence of classic KS is approximately 1 case per 10
million inhabitants per year. The prevalence of Kaposi
sarcoma herpesvirus is higher among Black individuals,
people living with HIV, and those with a history of syphilis
[3]. KS presents in four main epidemiological forms.
Classic KS typically occurs in older men of Mediterranean,
Eastern European, or Middle Eastern descent, progressing
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slowly and primarily affecting the lower extremities [4].
Endemic KS is found in sub-Saharan Africa, affecting
childrenand adultsindependent of HIVinfectionand canbe
more aggressive than the classic form. latrogenic KS is
associated with immunosuppressive therapy, particularly
in organ transplant recipients, with potential regression
upon reducing immunosuppression[5]. AIDS-related KS is
highly aggressive and common in individuals with HIV
infection, being one of the AIDS-defining illnesses, though
itsincidence has decreased with widespread antiretroviral
therapy(ART)[6].

HHV-8 infection plays a crucial role in KS pathogenesis.
Hemangioendotheliomacellsinfected by HHV-8 proliferate
due to various viral oncogenes such as the viral G-protein
coupled receptor (vVGPCR) and latency-associated nuclear
antigen (LANA)[7]. These genes contribute to cell survival
and division, while HHV-8 infection increases the
production of pro-inflammatory cytokines like interleukin-
6 (IL-6) and vascular endothelial growth factor (VEGF),
leading to angiogenesis and tumor growth. The virus's
ability to evade immune monitoring facilitates chronic
infections and cancer growth in immunosuppressed
individuals. KS manifests in different forms and stages,
with presentations ranging from purple patches, plaques,
and nodules to more severe symptoms affecting the oral
cavity, gastrointestinal tract, and internal organs, causing
significant morbidity and necessitating systemic
treatment [8]. Diagnosis of KS primarily relies on
histopathological biopsy samples, supported by clinical
findings and imaging studies. Characteristic
histopathological findings include spindle cell
proliferation, slit-like vascular spaces, inflammatory
infiltrates, and hemosiderin deposits.
Immunohistochemical staining for HHV-8 latent nuclear
antigen-1 (LNA-1) confirms the virus's presence [9].
Imaging studies such as CT or PET scans assess the extent
and visceralinvolvement. In AIDS-related KS, HIV tests and
CD4+ T cell counts provide insight into immune
compromise. Treatment varies by stage, involvement, and
patient status, ranging from surgical excision and radiation
therapy for localized lesions to systemic treatments like
liposomal anthracyclines and antiretroviral therapy for
more extensive disease. Immunotherapy agents like
interferon-alphahave been used, particularly for classic KS
[10]. Despite advances in understanding KS
histopathology, gaps remain, notably the lack of universally
accepted criteria for histopathological staging [11]. Most
studies rely on qualitative descriptions of
histopathological features, and quantitative methods for
assessing spindle cell density, vascular space formation,
and mitotic activity are underutilized [12]. Such
approaches could offer more objective and reproducible
criteria for staging KS [13]. Moreover, limited research
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correlates histopathological findings with clinical
outcomes, suchastherapyresponseandsurvivalrates.
The primary objective of this study was to identify the most
effective histopathological findings for accurately
determining the stage of Kaposi Sarcoma (KS). By
systematically analyzing the histopathological features
associated with the patch, plaque, and nodular stages of
KS, this study aims to characterize key histopathological
features and evaluate diagnostic accuracy. This research
seeks to identify the most indicative and consistent
markers for staging KS, thereby providing a robust basis for
clinicaldiagnosisand treatment planning.

METHODS

This cross-sectional study was conducted at Bithai Medical
and Dental Center, Mirpur Khas, from December 2022 to
December 2023, after receiving approval from the Ethics
Review Committee, Bithai Medical and Dental Center,
Mirpur Khas (Reference Number: BDMC/R&D/ERC/2022-
01). Patient demographics, clinical history, and
preoperative diagnostic results were documented along
with other pertinent clinical data. Specific inclusion and
exclusion criteria were designed. Sample size was
calculated through open EPI software. Biopsy samples
from patients diagnosed with Kaposi Sarcoma, confirmed
through histopathology, were included in this study.
Inadequate or poor-quality biopsy samples and samples
from patients with concurrent malignancies or conditions
that might confound histopathological analysis were
excluded. Informed consent was obtained from all
patients/participants. Patient registration numbers,
dates, and unique identifying numbers were appropriately
labeled on each specimen container. Hematoxylin and
eosin (H&E) staining was used to assess general tissue
morphology, while immunohistochemical (IHC) staining for
HHV-8 latent nuclear antigen-1 (LNA-1) confirmed the
presence of HHV-8 infection. A comprehensive
macroscopic analysis of the biopsy samples was
performed, noting dimensions, weight, color, and any
obvious anomalies. The specimen's orientation and
specific areas of interest identified during physical
inspection were documented and sampled. The fixed
tissue was processed through clearing, paraffin
embedding, and dehydration. A microtome was used to cut
thinsections, typically 4-5 micrometersin size, which were
then mounted on glass slides. Hematoxylinand eosin(Hand
E) staining was carried out routinely for light microscopic
examination at different magnifications. The biopsy
tissue's cellularity, architecture, and cytological
characteristics were assessed by a resident
histopathologic and two consultant histopathologists.
Each specimen was thoroughly examined for the density,
arrangement, and atypia of spindle cells, the vascular
space formation by assessing the presence, size, and
morphology of vascular spaces. The type and density of
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inflammatory cells(lymphocytes, plasmacells, etc.), extent
and distribution of hemosiderin, and mitotic activity were
also documented to assess the staging and identification
of the most effective findings. Data analysis was
conducted using the Statistical Package for Social
Sciences(SPSS)version 24. For quantitative variables, the
calculations included mean and standard deviation; for
qualitative variables, frequencies and percentages were
calculated. A p-value of less than or equal to 0.05 was
consideredsignificant.

RESULTS

The study involved a total of 119 patients distributed across
various age groups. In the youngest cohort, ages 11-20,
there was 1patient(0.84%), who was female. The 21-30 age
group had 23 patients(19.32%), with a male-to-female ratio
of 8 to 15. The largest group was the 31-40 age bracket,
encompassing 43 patients (36.13%), comprising 13 males
and 30 females. In the 41-50 age range, there were 26
patients (21.85%), with 8 males and 18 females. The 51-60
groupincluded 19 patients(15.97%), splitinto 6 malesand 13
females. Lastly, the 61-70 age group had 7 patients(5.89%),
with 3 males and 4 females. Overall, the patient population
consisted of 38 males (31.93%) and 81 females (68.07%),
illustrating a higher prevalence of the condition in females
acrossallage groups(Table1).

Table 1: Age and Gender Distribution of Kaposi Sarcoma in The
Study Sample

Age Groups (Years) Number of Patients Males Females
1-20 01(0.84%) 00 01
21-30 23(19.32%) 08 15
31-40 43(36.13%) 13 30
41-50 26(21.85%) 08 18
51-60 19(15.97%) 06 13
61-70 07(5.89%) 03 04
Total 19 38(31.93%) | 81(68.07%)

The study analyzed 119 cases of Kaposi Sarcoma,
distributed across different pathological stages and
genders. The nodular stage was the most prevalent,
accounting for 72 cases (60.5%). Among these, 22 were
males and 50 were females. The patchy stage was
observedin29cases(24.37%), withagender distribution of
9 males and 20 females. The plaque stage comprised the
remaining 18 cases (15.12%), including 7 males and 11
females. This data highlights that females are more
frequently affected across all stages of Kaposi Sarcoma,
with the nodular stage being the most common form
observed in the patient cohort. Total cases were 119 in
whichmaleswere 38 and females were 81(Table 2).

Table 2: Stages of KaposiSarcoma

Variables Total Cases N(%) Male (n) Female (n)

Pathological Staging
72(605%) | 22 | 50

Nodular stage |
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Patchy stage
Plaque stage

29(24.37%) 9 20
18(15.12%) 7 n

The histopathological analysis of 119 Kaposi Sarcoma cases
revealed significant findings in various parameters.
Spindle cell proliferation was observedin 62 cases(52.11%),
with a p-value of 0.04, indicating statistical significance.
Vascular space formationwas presentin 39 cases(32.77%),
with a p-value of 0.02. Inflammatory infiltrate was found in
31cases(26.05%), also with a p-value of 0.02. Hemosiderin
deposits were identified in 43 cases (36.13%), showing a
highly significant p-value of less than 0.01. Lastly, mitotic
activity was noted in 35 cases (29.41%), with a p-value of
0.04. These findings underscore the importance of these
histopathological features in the assessment and staging
of Kaposi Sarcoma, with each parameter contributing
significantly to the diagnosis(Table 3).

Table 3: Histopathological Findings of KaposiSarcoma

Histopathological Findings Results N(%) P-Value
Spindle Cell Proliferation 62(52.11%) 0.04
Vascular space formation 39(32.77%) 0.02

Inflammatory Infiltrate 31(26.05%) 0.02
Hemosiderin Deposits 43(36.13%) <0.01
Mitotic Activity 35(29.41%) 0.04

In figure 1, the histopathological features of Kaposi
Sarcoma are depicted as follows: A) Perivascular infiltrate
primarily consisting of plasma cells, B) Spindled cells with
slit-like vascular channels containing hemosiderin, C)
Vascular spaces lined by lesional cells, and D) Spindled
cells.

Cells, B: Spindled Cells, With Slit-Like Vascular Channels
Containing Hemosiderin, C: Vascular Spaces Lined By Lesional
Cells, D: Spindled Cells
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DISCUSSION

Kaposi Sarcoma (KS) is a multifaceted disease primarily
associated with Human Herpesvirus 8 (HHV-8), also known
as Kaposi Sarcoma-associated herpesvirus (KSHV). It
manifests as vascular tumors affecting the skin, mucous
membranes, lymph nodes, and internal organs. KS
presents in various forms, including classic, endemic,
jatrogenic, and AlDS-related variants [14]. This study has
shown that the most common stage of KS observed is the
nodular stage, found in 60.5% of cases, followed by the
patch and plaque stages, found in 24.3% and 15.12% of
cases, respectively. These findings align with previous
research by Gervas R et al., who reported the nodular stage
in 74.5% of cases, followed by patchy (19.4%) and plaque
(6.1%) stages, albeit in a different sequence [15]. The
histopathological analysis provided crucial insights into
diagnosing and classifying KS. Spindle cell proliferation
was observed in 62 cases (52.11%), with a statistically
significant p-value of 0.04. Spindle cells are a hallmark of
KS, representing the transformed endothelial cells that
proliferate inresponse to HHV-8 infection. The presence of
spindle cells is essential for diagnosing KS, as these cells
form the bulk of the tumor mass in advanced stages.
Vascular space formation was noted in 39 cases (32.77%),
with a p-value of 0.03. These spaces, formed by endothelial
cells, appear as slit-like structures in plaque and nodular
stages of KS[4]. Inflammatory infiltrates were observed in
31cases(26.05%), with a p-value of 0.02. These infiltrates,
composed of lymphocytes, plasma cells, and
macrophages, play a role in the progression of KS lesions,
especially in the early stages [16]. Hemosiderin deposits
were identified in 43 cases (36.13%), indicative of chronic
bleeding and erythrocyte extravasation, frequently
coinciding with extensive vascular proliferation and
hemorrhage in the plaque and nodular phases. Mitotic
activity was observedin 35 cases(29.41%), with a p-value of
0.04. Higher mitotic rates suggest increased proliferation,
characteristic of more advanced and aggressive disease
stages [17]. These findings have significant implications
for clinical practice and research. Establishing a unified
histological staging system for KS could reduce diagnostic
variability and ensure uniformity across medical settings
[18]. Identifying critical histological markers of disease
progression allows for better prognostication and tailored
interventions based on disease severity[19]. These results
can enhance the education and training of pathologists,
improving their ability to identify and stage KS accurately.
Incorporating these findings into medical school curricula
and continuing medical education programs can enhance
diagnostic accuracy and consistency. Additionally, the
study's insights can inform health policies, particularly in
regions with high KS prevalence, such as areas heavily
affected by HIV/AIDS. By understanding the mostindicative
histopathological features, healthcare providers can
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implement more effective management strategies for KS
[20]. The cross-sectional nature of the study does not
capture the dynamic changes during KS progression.
Longitudinal studies tracking histopathological features
over time would provide a more comprehensive
understanding of disease evolution.

CONCLUSIONS

The histopathological examination revealed that spindle
cell proliferation and vascular space formation are the
most consistent and reliable indicators for staging KS.
These featuresdemonstrate progressive changesfromthe
patch stage to the nodular stage, reflecting the increasing
aggressiveness and complexity of the disease.
Additionally, inflammatory infiltrate composition,
hemosiderin deposits, and mitotic activity were found to
provide supplementary information for KS staging, albeit
withless consistency.
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