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ABSTRACT

Background: Lymphadenopathy is a complicated medical condition for the patient, the parent, and the physician. Various
etiologies ranging from infectious to autoimmune as well as malignancy may cause lymphadenopathy. However, limited
studies have focused on the clinicopathological significance of this condition.

Objective: This study aims to investigate the spectrum of neoplastic and non-neoplastic diseases causing superficial lymph
node enlargement in Gezira, Sudan, across different age groups and genders. It also correlates the findings with clinical data
to determine the prevalence of various underlying conditions in Gezira State, Sudan.

Method: The retrospective observational study was carried out in Gezira State, Sudan, from April 2010 to April 2015. We
analyzed the data of 591 lymph node biopsy specimens that were received at the Medical Laboratory Department of
Pathology, Faculty of Medicine, Gezira University.
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Results: Of the 519 superficial lymph node biopsies that were performed, 377 (72.6%) were from the cervical region, 65
(12.5 %) were from the axillary lymph nodes, 45 (8.7%) were from the inguinal region, and 32 (6.2 %) were from the
supraclavicular lymph node, with male predominance affecting all age groups. Supportive lymphadenitis was found to be
the most prevalent condition affecting the lymph node, followed by reactive hyperplasia and tuberculosis non-Hodgkin
lymphoma, which was more common than Hodgkin lymphoma and metastasis.

Conclusion: Lymph node involvement is far more prevalent in non-neoplastic diseases compared to neoplastic processes,
with lymphadenitis being the predominant underlying pathological cause

Keywords: lymphadenopathy, superficial lymph node, neoplastic and non-neoplastic diseases

1. INTRODUCTION

Lymph nodes are a major anatomical component of the immune system, with around 600 presents in the body, though only
a few are palpable. Lymph node histology reflects the immune system's response to antigens, which determines the immune
reaction and effector cells involved, affecting lymph node morphology @,

Lymphadenopathy, the abnormal enlargement of lymph nodes, is a challenging condition to diagnose and treat. It can occur
in people of any age and at various sites in the body. There is a wide spectrum of underlying causes, including infections
(such as bacterial, viral, or fungal), autoimmune conditions, and malignancies (such as lymphoma or metastatic cancers).
Each of these potential causes presents with different clinical features and requires particular diagnostic and treatment
strategies. There are various classifications of lymphadenopathy, clinically classified as generalized if lymph nodes are
enlarged in two or more contiguous areas or localized if only one area is involved ®.

lymphadenopathy, is a common clinical presentation that can be either peripheral or visceral. Peripheral lymphadenopathies
are easily detected during routine exams and often biopsied due to their accessibility. The presence of enlarged lymph nodes
in outpatient settings may raise concerns about potential serious underlying conditions .

The diverse etiologies of lymphadenopathy make it important to conduct a comprehensive clinical evaluation, including a
detailed patient history, physical examination, and often, further diagnostics, such as blood tests, imaging, or even biopsy for
histopathological examination. Correlating the clinical findings with the pathological results is crucial to accurately
determine the underlying etiology and formulate an appropriate treatment strategy @.

This study investigated the spectrum of diseases causing neoplastic and non-neoplastic lymph node enlargement in Gezira,
Sudan, across different age groups and genders. By identifying the prevalence of various underlying conditions, the study
seeks to enhance clinicians' understanding and improve their diagnostic and treatment strategies in the region.

2. MATERIALS AND METHODS

We conducted a retrospective observational study from April 2010 to April 2015 at the Gezira University Faculty of Medicine
Medical Laboratory in Gezira, Sudan. Data and reports on lymph node biopsies were retrieved from the histopathology
electronic medical record system at the medical laboratory, Faculty of Medicine, Gezira University. The study was approved
by the ethical review committee of the Faculty of Medicine, Gezira University.

A total of 519 male and female patients, aged 5—80 years, were enrolled in this study. All clinically diagnosed cases of
superficial lymphadenopathy that presented during the study period and had complete information regarding lymph node
biopsy or cytological reports were included. Laboratory and sociodemographic data were obtained using this system. Cases
in which histopathological evaluations were inconclusive due to the lack of adequate data required by the study protocol
were excluded from the study.

3. STATISTICAL ANALYSIS:

The Statistical Package for the Social Sciences was used for data analysis. The analysis techniques involved descriptive and
inferential statistics. Chi-square testing was used to examine frequency variation among the qualitative variables in this study.

4. RESULT:

Of the 519 cases, the majority were adult 380 while 139 were pediatric cases. (Chi=111.909, df=1, P. value <0.000) (Table
1). Results of the study showed the female gender accounted for 268 (48.4) and male 251 (48.4%) (Chi=0.557, df=1, P. value
0.456) male to female ratio was 1.2:1. Lymphadenitis is widely recognized as the most common underlying cause of
lymphadenopathy in both sexes. Cervical lymphadenopathy was commonly observed, followed by axillary, inguinal, and
supraclavicular cervical lymphadenopathies (Table 2).
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Table 1: Distribution of population according to age:

Variable Frequency Percent
Pediatric 139 26.8
Adult 380 73.2
Total 519 100.0

Percent, Percent, Male,

Female

H Male HFemale

Figure 1: Distribution of study population according to gender.

The sites of lymphadenopathy were cervical lymph nodes in 377 (72.6%), axillary lymph nodes in 65 (12.5%), inguinal
lymph nodes in 45 (8.7%), and supraclavicular lymph nodes in 32 (6.2%) patients (Chi=632.468, df=3, P. value <0.000).
The results are presented in Table 2.

Table 2: Distribution of lymph nodes according to site.

Variable Frequency Percent
Cervical 377 72.6
Auxiliary 65 12.5
Inguinal 45 8.7
Supra Clavicle 32 6.2
Total 519 100.0

All biopsies were divided into 2 broad categories: neoplastic and non-neoplastic. The malignant neoplastic were sub-grouped
into specific diagnoses with the help of histochemistry and immunohistochemistry (IHC). The histopathological diagnoses
of the benign lesions were as follows: suppurative lymphadenitis, 162 (41.1%) cases; reactive hyperplasia, 112 (28.4%)
tuberculous lymphadenitis78 (19.8%) and another benign lymphadenopathy accounting for 42 (10.7%) cases (Figure 2).
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Figure 2: Causes of benign lymphadenopathy.

Malignant lymphoma was 94 cases (75.2%), while carcinoma was found in 31 (24%%) of malignant neoplasms (Chi=31.75,
df =1, Pvalue <0.000) (Table 3).

Table 3: Causes of malignant lymphadenopathy.

Variable Frequency Percent
Carcinoma 31 24.8
Lymphoma 94 75.2
Total 125 100.0

The majority of patients presenting with lymphadenopathy associated with reactive hyperplasia were of a relatively young
age, being above 18 years old. Out of 94 lymphoma patients, 72 had non-Hodgkin's lymphoma, while 22 had Hodgkin's
lymphoma (Chi=26.596, df=1, P-value <0.000). Burkitt lymphoma is a prevalent type of non-Hodgkin lymphoma observed
in pediatric populations.

Similarly, lymphadenitis is considered the primary cause of benign lymph node enlargement in young individuals, whereas
Burkitt non-Hodgkin lymphoma remains the predominant cause of malignant neoplasms.

5. DISCUSSION:

The present investigation made attempts to describe the histopathological pattern of superficial lymphadenopathy in Gezira
State, Sudan. Lymphadenopathy is a clinical manifestation of many diseases. ranging from simple inflammatory processes
to life-threatening conditions like lymphomas and metastatic carcinomas ©.

Palpable lymph nodes provide an important diagnostic clue to the underlying etiology. Histopathological evaluation of the
lymph node remains the "gold standard" for diagnosis. In the present study, the incidence was higher in females compared
to males, with a male to female ratio of 1.2:1.

Our study found that females were more commonly affected by the condition than males. Similar observations of male
predominance were reported in an additional five studies @7, The underlying reasons for this gender-based discrepancy are
not fully understood, but could be associated with variations in immune system function or societal factors that influence
exposure to triggering events ®.

The findings of the study align closely with the results reported by Olu et al. in 2006, Nidhi et al. in 2011, and Ageep in
2012. The cervical group of lymph nodes had the highest number of biopsies, followed by the axillary and inguinal groups,
while the supraclavicular nodes were the least commonly involved superficial lymph nodes @19®),
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The study done by Khan et al and Saafan et al also supports this, as they found the cervical group of a lymph node as the
most commonly involved node 1Y%, Several authors have reported that tuberculosis is one of the predominant causes of
lymph node enlargement in adults in a tropical country like Sudan. 12,

The present study found that lymphadenopathy caused by tuberculosis infection was more prevalent than in other studies.
Non-specific reactive hyperplasia of lymph node tissue was the second most common lesion observed in our study,
accounting for 28.4% of all cases. As reported by Lee et al., non-specific reactive hyperplasia is the most common cause of
enlarged lymphadenopathy in the United States ®. In contrast, a study conducted by Shaikh et al. found that reactive
hyperplasia was the second most common cause, following tuberculosis, as in the present study. . The prevalence of varied
lesions leading to lymphadenopathy can differ across geographic regions, population demographics, and the quality of
healthcare infrastructure 1.

In our present study, lymphadenitis was 41.1%, tuberculous 28.4%, reactive hyperplasia 19.8%, and 10.7% for other begnin
lympadnopathy conditions. Our study showed more cases of non-Hodgkin's lymphoma than Hodgkin's lymphoma, which is
similar to the findings of the study by Roy et al . Additionally, reports in the western world indicate that non-Hodgkin's
lymphoma is more common than Hodgkin's lymphomal5. Metastasis constitutes the second least common cause of
superficial lymphadenopathy malignancy in our study, accounting for only 24.8% of all lymph node biopsies. There is a
wide variation in the prevalence of metastatic tumors affecting lymph nodes, as demonstrated by the studies by Khan AU
(32%) 2, Shaikh et al. (7%) ¥, and Na DG (43.8%) 19,

6. CONCLUSION:

This study investigates key aspects of lymphadenopathy in Gezira State, Sudan, over a five-year period. The findings from
this investigation provide a more detailed explanation of the various etiologies and common anatomical sites affected by
lymphadenopathy, while also outlining the distribution of cases by age and gender. The results indicate that lymph node
involvement resulting from non-neoplastic diseases is significantly more prevalent than those caused by neoplastic processes,
with tuberculosis being the leading cause.
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