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Granulomatous Lymphadenopathy:
A non-specific yet useful finding

to come across

Dimitrios Efthymiou’, Pinelopi Bosgana? Leonidia Leonidou'?

Abstract

Granulomatous lymphadenopathy, or more accurately granulomatous lymphadenitis (GLA), is a histologic pattern
of tissue reaction, specifically granulomatous inflammation, in one or more lymph nodes of the human body. It is
a type of chronic inflammation characterized by the local aggregation of inflammatory cells, typically organized in
an oval-shaped formation. These cell aggregations primarily consist of T-cells, macrophages, epithelioid cells, and
giant cells, which are activated by different antigens, leading to granuloma formation (epithelioid cell granulomas).
A wide variety of conditions can lead to this reaction, which is encountered more often than expected during di-
agnostic workups. This underscores the importance of a pattern-based algorithmic approach, combined with the
clinical context, to narrow down the pathologic and clinical differential diagnoses. Such an approach contributes
to the subsequent clinical management of underlying entities, which may range from infections to malignancies.
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Granulomatous Inflammation

Granulomatous inflammation is a type of inflamma-
tion that is often organized in an oval-shaped formation
within tissues. It is characterized by a focal aggregation
of inflammatory cells primarily histiocytes, macrophages,
activated macrophages (epithelioid cells) and giant cells
(foreign body or Langhans) along with small lympho-
cytes and plasma cells which typically surround the
aforementioned cells [1].

This type of tissue reaction develops in response
to persistent, non-degradable stimuli or as a result of
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hypersensitivity reactions. In most infectious diseases,
these two mechanisms appear to overlap. Granulomas
serve as a protective mechanism when acute inflamma-
tory processes fail to eliminate causative agents. Their
formation follows a stepwise series of events involving
a complex interplay between immune cells, causative
agents and biological mediators. These areas of inflam-
mation or immunologic reactivity attract monocytes-
macrophages, also known as histiocytes when present
in tissues, which may fuse to form giant cells or lose
their characteristic bean-shaped appearance to become
activated epithelioid cells. The centre of the granuloma
may occasionally exhibit necrosis [2].

Materials and Methods

Herein, we conducted a literature search in the
PubMed database using the keywords‘Granulomatous
lymphadenitis’or‘Granuloma’and’Lymphadenopathy’or
‘Granuloma’and‘Adenopathy’or’Sarcoid Like Reactions.
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Search was limited to articles written in English and
published until February 2025. We ended up choosing
43 articles that were more relevant and concise, in order
to keep the references credible but also easily accessible.

Granulomatous Lymphadenitis

Granulomatous lymphadenopathy (GLA), more ac-
curately granulomatous lymphadenitis, is a histologic
pattern characterized by granulomatous inflammation
in one or more lymph nodes of the human body [3].
Histologically, it is characterized by the collection of
epithelioid macrophages with eosinophilic cytoplasm
and indistinct cell borders, surrounded by a rim of inflam-
matory cells (lymphocytes, plasma cells, macrophages)
while multinucleated giant cells are often present.

Two main histological subtypes exist: necrotizing and
non-necrotizing granulomas [4]. Necrotizing granulomas
have a necrotic focus surrounded by a rim of chronic
inflammatory cells, including epithelioid macrophages
[5] (Figure 1, 2). Although it is not a specific pathologi-
cal finding, histologic identification of granulomatous
inflammation is a useful predictor of diagnostic etiology
and can lead to a definitive diagnosis with the aid of
ancillary testing, such as special stains and molecular
diagnostics. This is because the specific histologic pat-
terns of the granuloma (e.g., foreign-body, necrotizing,
non-necrotizing, suppurative, etc.) can help narrow the
clinical differential diagnosis when considered alongside
the clinical context (Figure 3, 4).

Factors such as patient’s age and ethnic background,
the location of the affected lymph node [whether ex-
tracted surgically or sampled via fine-needle aspira-
tion cytology (FNAC) or fine-needle aspiration biopsy
(FNAB)], immune status, coexisting HIV infection, past
medical history, presenting clinical features and physical

Figure 1. A 67-year-old patient with necrotic granulomatous
lymphadenitis (x100).
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Figure 2: Necrotic areas surrounded by a rim of epithelioid histio-
cytes and lymphocytes in the sample of the lymph node (x200).

examination findings all contribute to determining the
underlying cause [3,6].

Histologic Subtypes

The term granulomatous inflammation encom-
passes a wide spectrum of histologic findings, ranging
from well-defined granulomas to loose collections of
histiocytes mixed with other inflammatory cells. The
latter is typically observed in chronic tissue injury and
healing processes. While the loose type is non-specific,
well-defined granulomas can offer potential diagnostic
insights.

Two forms of well-defined granulomas exist, classi-
fied by their etiology: foreign-body giant cell granulomas
and immune granulomas. Foreign-body granulomas
result from a reaction to inert materials without an adap-
tive immune response, whereas immune granulomas
arise from various etiologies.

Histologically, foreign-body granulomas present as
collections of histiocytes surrounding foreign mate-
rial. Immune granulomas, on the other hand, can be
further characterized as necrotizing or non-necrotizing
(“naked”). This classification depends on the presence
or absence of central necrosis with a palisaded lympho-
histiocytic reaction and a surrounding cuff of chronic
inflammation. A specific subtype of necrotizing granulo-
ma, in which the central necrotic material has a“cheese-
like"” consistency, is referred to as caseous necrosis [3].

Additionally, suppurative granulomatous inflamma-
tion is another histologic pattern, defined by the pres-
ence of epithelioid histiocytes and multinucleated giant
cells with a central collection of polymorphonuclear
leukocytes (PMNs). It may be associated with both
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Figure 3. Non necrotizing granuloma.
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Figure 4. Necrotic debris in a necrotizing granuloma.

necrotizing and non-necrotizing granulomas. Based
on light microscopy alone, suppurative granulomatous
inflammation (SGI) represents the end process of various
infectious diseases [7].

Lymph Node Biopsy

When obtaining a lymph node biopsy, excisional
biopsy remains the gold standard, as it better pre-
serves lymph node architecture and provides suf-
ficient tissue to perform ancillary studies, including
microbiologic testing, special stains and immuno-
histochemistry [8]. However, a 16-year retrospective
review by Ng, D. L., & Balassanian, R. analyzing 339
FNABs diagnosing granulomatous inflammation (59%
of which involved lymph nodes), demonstrated that
FNAB is an excellent, minimally-invasive technique
that allows for critical ancillary testing necessary for
a definitive diagnosis [9].

CLASSIFICATION & ETIOLOGY
OF GRANULOMATOUS LYMPHADENITIS (GLA)

Granulomatous lymphadenitis is broadly classified
into two categories: infectious and non-infectious GLA.
Based on histological appearance, granulomas can be
further subclassified as necrotizing or non-necrotizing,
caseous or non-caseous, and suppurative or non-sup-
purative [3,5] (Table 1).

A) Non-infectious GLA

Non-infectious causes of GLA include sarcoido-
sis and sarcoid-like reactions, which encompass arange
of diseases that can mimic sarcoidosis both histologically
and clinically [10]. Conditions associated with sarcoid-
like reactions include:

» Occupational exposure diseases (e.g., silicosis, be-
rylliosis)

* Lymph nodes draining neoplasms

* Lymphomas (Hodgkin’s and non-Hodgkin’s)

¢ Drug-induced sarcoidosis-like reactions (DISRs)

* Lymph nodes draining areas affected by Crohn’s

disease, vasculitis, and other diseases [5]

B) Infectious GLA

Infectious GLA is further classified as suppurative
or non-suppurative:

1. Suppurative GLA:

 Characterized by early follicular hyperplasia and si-
nus histiocytosis.

« Associated with tularemia lymphadenitis, cat scratch
disease (CSD), Yersinia lymphadenitis, fungal infec-
tions, and lymphogranuloma venereum.

* In tularemia and CSD, monocytoid B lymphocytes
(MBLs), T cells, and macrophages contribute to
granuloma formation. However, in epithelioid cell
granulomas of Yersinia lymphadenitis, MBLs are
absent, unlike in CSD.

» Notably, almost all granulomas induced by Gram-
negative bacteria contain a central abscess.

2. Non-Suppurative GLA:

* Includes hypersensitivity-type granulomas caused by:
- Mycobacterium tuberculosis
- Atypical mycobacterium infections
- Bacillus Calmette-Guérin (BCG) lymphadenitis
- Toxoplasma lymphadenitis (Piringer-Kuchinka
lymphadenopathy)
- Leprosy, syphilis, and brucellosis

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4
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Table 1. Granulomatous Lymphadenitis classification, causes, histological findings and lymph nodes most commonly affected.

Types of Granuloma

Histological characteristics

Lymph nodes affected

NON-INFECTIOUS

A. Sarcoidosis

B. Sarcoid Like
Lymphadenitis

I. Malignancies

Lymphoma Hodgkin and non-
Hodgkin)

Sarcoidosis-like reaction of
malignancy

II. Crohn's disease

1. Vasculitis

GPA

EGPA

IV. Occupational-environmental
exposure

Silicosis

Berylliosis

V. Drug Induced

Sarcoidosis like reactions

(DISRs)

VI. Other diseases

Primary Biliary Cirrhosis (PBC)

Adult onset Stills Disease
(AOSD)

Rarely have abscesses and necrosis
in the center

Non-caseous epithelioid granulomas
with characteristic sharp demarcation,
lack of central necrosis and special
staining, such as acid-fast and silver
impregnation staining

Non caseating epithelioid cell
granulomas contain B cell lymphocytes
and sinus histocytes that are not
typically observed in sarcoid
granulomas

Not well-formed, non-caseous

Loosely formed granulomas with
multinucleate giant cells,

necrotic debris, and abundant
PMN

Loosely formed granulomas with
necrotic debris and eosinophils

Granulomatous inflammation with focal
necrosis

Non-necrotizing granulomas (identical
to sarcoidosis)

Granulomas completely resemble
sarcoid granulomas with presence of
non-caseating giant-cell epithelioid
granulomas surrounded by
lymphocytes, with occasional presence
of birefringent foreign bodies, asteroid
bodies and Schaumann

Epithelioid non suppurative
granulomas

Suppurative necrotizing granulomatous
lymphadenitis

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4

Pulmonary hilar lymph
nodes (93.5%), cervical
(12.2%), axillary (5.2%)
and inguinal (3.3%) lymph
nodes

Regional lymph nodes

Regional and distal lymph
nodes

Intestinal lymph nodes
(draining)

Subcarinal, mediastinal and

hilar

Hilar and mediastinal lymph

nodes.

Hilar

Any

Mesenteric lymph nodes
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Table 1. Granulomatous Lymphadenitis classification, causes, histological findings and lymph nodes most commonly affected.

Types of Granuloma

Histological characteristics Lymph nodes affected

INFECTIOUS

A. Suppurative

I. Tularemia

Lymphadenitis

II. Cat scratch Lymphadenitis

Follicular hyperplasia and sinus
histiocytosis (early phase) - Almost

all Gram-negative bacteria induced
granulomas have central abscesses and
necrosis

Monocytoid B lymphocytes (MBLs) with  Axillary and cervical

T cells and macrophages

Three phases:

« Abscess phase: lymph follicles and
histiocytic cells in subcapsular sinus.

+ Abscess with central necrosis and
mononuclear cells

+ Abscess-granulomatous form; small
granulomas with central necrosis at
the cortex and the paracortex that
fuse and form irregular large lesions

« Granulomatous form: Necrosis is
homogenized-caseous necrosis

Monocytoid B lymphocytes (MBLs) with
T cells and macrophages.

Axillary, inguinal and
cervical

Three phases:

- Early phase (of non-specific reactivity):
Reactive follicular hyperplasia,
histiocytic proliferation and expansion
of lymphoid follicles

« Intermediate phase (micro-abscess
formulation): Micro-abscesses with
centric necrosis, clustered neutrophils,
lack of epithelioid granuloma within
the sub-capsular sinus. Centric
fibrinoid necrosis is comprised
of neutrophilic aggregates and
progressive suppuration

Final phase: Epithelioid cell
granulomas configured by Enveloping
macrophages within frequent
multinucleated or Langhans giant
cells (stellate micro-abscess).
Integration of the stellate micro-
abscesses of varying magnitude
produces an irregular, giant abscess
(geographic abscess)

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4
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Table 1. Granulomatous Lymphadenitis classification, causes, histological findings and lymph nodes most commonly affected.

Types of Granuloma

Histological characteristics

Lymph nodes affected

III. Yersinia Lymphadenitis

IV. Lymphogranulomavenerum

V. Fungal infection

A.Non
Suppurative

I. Tuberculous Lymphadenitis

II. Atypical Mycobacterial
infections-Non Tuberculous
Mycobacteria (NTM)

lIl. BCG- Lymphadenitis.

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4

NO MBLs in the epithelioid cell Mesenteric (lymph nodes
granulomas of the ileum and cecum)

« Yersinia enterocolitica
lymphadenitis: Non-suppurative
epithelioid cell granulomas in the
germinal centres but suppuration
of the centric epithelioid cell
granulomas may ensue (central
micro-abscesses) and expand
to spheroid micro-abscesses.
Composed of epithelioid
histiocytes along with dispersed,
miniature lymphocytes and
plasmacytoidmonocytes

« Yersinia pseudotuberculosis: Intense
neutrophilic infiltrate and miniature
granulomas with subsequent,
disseminated micro-abscesses,
centric suppuration and an
envelope of histiocytes (Suppurative
granulomas)

Miniature necrotic locus with Inguinal
neutrophilic infiltration > expansive,
necrotic foci > stellate micro-abscesses

Suppurative or non-suppurative Any
granulomas.

The fungal organism may be
demonstrated by the Grocott’s
Methenamine Silver (GMS) and
Periodic acid Schiff (PAS) Gridley

stains
From multiple, miniature epithelioid Cervical and mediastinal
cell granulomas resembling sarcoid (90%)- Ghon's complex

granulomas, to massive caseous
necrotic aggregates enveloped by
Langhans giant cells, epithelioid cells
and mature lymphocytes

Well-formed granulomas with or
without caseous necrosis / Typically
necrotizing granulomas

Follicular hyperplasia and sinus Axillary and cervical

histiocytes in the early phase /
later: micronodules of epithelioid
granulomas without necrosis and
epithelioid cell granuloma with
central coagulation necrosis /
Langhans giant cells rarely appear
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Table 1. Granulomatous Lymphadenitis classification, causes, histological findings and lymph nodes most commonly affected.

Types of Granuloma

Histological characteristics

Lymph nodes affected

IV. Toxoplasma

florid follicular hyperplasia, small
epithelioid granulomas (mainly at
the follicular periphery) and dilated

Lymphadenitis (Piringer-
Kuchinka lymphadenopathy)

Three characteristic features:

Immunologically
competent: A limited, firm,
moderate

posterior cervical

marginal and cortical sinuses with lymphadenopathy.
monocytoid B cells (MBLs). Necrosis and
Langhans giants cells are rare
V. Leprosy Typically, not suppurative Any
VI. Syphilis Typically, non-caseating Any (typically in tertiary
syphilis)
VII. Fungal infection Suppurative or non-suppurative Any

granulomas.

The fungal organism may be
demonstrated by the Grocott’s

Methenamine Silver (GMS) and Periodic
acid Schiff (PAS) Gridley stains

VIII. Brucellosis

Nonspecific follicular hyperplasia
and aggregates of epithelioid cells to
massive non-caseating granulomas

Any-Even isolated
abdominal
lymphadenopathy

« Fungal infections (e.g., Cryptococcus, Histoplasma,
Coccidioidomycosis, Pneumocystis) may present
with both suppurative and non-suppurative granu-
lomas [5]

NON-INFECTIOUS GLA
A. Sarcoidosis

Sarcoidosis is a granulomatous, multisystem disease
of unknown etiology affecting different organs such as
the lungs, skin, kidneys, joints, muscles and eyes [5,11].
It occurs in individuals of all ethnic backgrounds with
a higher prevalence in non-smokers, females, African
Americans and Scandinavians and typically affects
adults aged 30-50 years [11, 12].

Sarcoidosis is a highly heterogeneous disease with
phenotypes ranging from acute to subacute and chronic
forms. Many patients remain asymptomatic, but ap-
proximately 20% develop chronic progressive disease,
potentially leading to lung fibrosis [12]. Mortality occurs
in 2-4% of cases, primarily due to respiratory failure
from pulmonary fibrosis, although cardiac involvement
(e.g., sudden cardiac death) is also a rare but serious
complication [12].

Clinical and Radiological Features
« Intrathoracic involvement is observed in 90% of

patients typically presenting as bilateral hilar ad-
enopathy and/or diffuse lung micronodules, along
the lymphatic structures.

Extrapulmonary manifestations occur in 25-50% of
cases and include:

- Skin lesions

- Uveitis

- Liver or splenic involvement

- Peripheral and abdominal lymphadenopathy

- Peripheral arthritis [11]

* Symptoms may range from mild (dry cough, low
grade fever, fatigue, weight loss, arthralgia) to se-
vere (Lofgren syndrome, Heerfordt-Waldenstrom
syndrome, lupus pernio, erythema nodosum) [12].
Hypercalciuria and hypercalcemia occur in ~10% of
cases, resulting from increased external production
of active vitamin D by macrophages in granulomas
[13]. Diagnosis is confirmed when typical clinical and
radiological findings are supported by histological
evidence of non-necrotic granulomas and by the
exclusion of possible alternative diagnoses, since it
is a diagnosis of exclusion.

Diagnosis of Sarcoidosis

Sarcoidosis is a diagnosis of exclusion, requiring:
1. Compatible clinical and/or radiological findings

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4
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2. Histological evidence of non-necrotizing granuloma-
tous inflammation

3. Exclusion of alternative causes of granulomatous
diseases

In some cases (e.g., Loéfgren or Heerfordt syndromes)
a presumptive diagnosis can be made without a tis-
sue biopsy [11]. Lymphadenopathy is frequently ob-
served, most commonly in pulmonary hilar lymph nodes
(93.5%). Cervical (12.2%), axillary (5.2%), and inguinal
(3.3%) lymph nodes may also be affected.

Granulomas of sarcoidosis can be distinguished
from tuberculosis, fungal infection, silicosis, berylliosis,
and Hodgkin’s lymphoma, by their characteristic sharp
demarcation, lack of central necrosis and special staining
techniques, such as acid-fast and silver impregnation
staining in combination with other clinical and labora-
tory findings [5].

Follicular hyperplasia and sinus histiocytosis may
initially resemble nonspecific lymphadenitis. In early
stages, these changes give way to well-demarcated
granulomas composed of epithelioid cells with scattered
multinucleated giant cells, eventually leading to fibrosis
and hyalinization [5]. Numerous inclusion bodies may
be identified within cytoplasm of giant cells, including:

« Asteroid bodies (composed of calcium, silicon, phos-
phorus and aluminum)

* Schaumann bodies (round, concentric laminations
of iron and calcium)

« Calcium oxalate crystals

« Periodic acid-Schiff (PAS)-positive inclusions, which
are yellow or ovoid bodies with uncertain etiology/

pathogenesis [1]

B. Sarcoid Like Lymphadenitis
I. Malignancies

Sarcoid-like reactions (SLR) have been described
not only with lymphoma [14] but with various solid
and hollow organ malignancies including lung cancer
[15], breast cancer [16], colorectal [17] and stomach
cancer [18] and genitourinary cancers [19]. Although the
clinical significance of SLR in cancer patients remains
unclear, literature suggests that it is associated with
more favorable outcomes [20].

Sarcoidosis-like reactions in malignancy are be-
lieved to result from a T-cell-mediated response to
soluble tumor antigens, which may be shed by tumor
cells or released due to tumor necrosis. These reactions
lead to non-caseating epithelioid cell granulomas
containing B-cell lymphocytes and sinus histocytes,

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4

which are not typically observed in sarcoid granulo-
mas [10, 21].

Regarding sarcoid-like lymphadenitis associated with
hematologic malignancies, it is more common in Hodg-
kin lymphoma than in non-Hodgkin lymphoma [14]. A
careful histologic examination can usually confirm the
diagnosis, potentially revealing Reed-Sternberg cells in
cases of Hodgkin lymphoma. Additionally, lymphocyte
marker analysis within the granulomas and ancillary
studies may aid in establishing the diagnosis [10].

Il. Crohn’s Disease

Crohn’s disease is a type of inflammatory bowel
disease that can affect any part of the gastrointestinal
tract and is characterized by skip lesions. Its onset is
usually insidious, with clinical features depending on
the location and behaviour of the disease (inflamma-
tory, stricturing, or penetrating). The most common
symptoms include abdominal pain, chronic diarrhoea
(bloody or non-bloody) and weight loss.

Granulomas are present in 15% to 70% of Crohn’s
disease patients [22]. Histologically, these granulomas
form in draining intestinal lymph nodes and tend to be
less well-formed than those seen in sarcoidosis. They
are typically non-caseating, which helps differentiate
them from intestinal tuberculosis [1,22].

Il. Vasculitis

Both granulomatosis with polyangiitis (GPA), and
eosinophilic granulomatosis with polyangiitis (EGPA)
are types of anti-neutrophil cytoplasmic antibodies
(ANCA)-associated vasculitis characterized by systemic
vasculitis and granulomatous inflammation in tissues
[23]. Although not a common practice, a biopsy of
affected lymph nodes in patients with clinical and
serological evidence of vasculitis may aid in diagnosis.

Histopathological findings include:

* GPA: Loosely formed granulomas with multinu-
cleated giant cells, necrotic debris and abundant
polymorphonuclear neutrophils (PMNs)

* EGPA: Loosely formed granulomas with necrotic
debris and eosinophils [24]

A diagnosis of EGPA is supported by a history of
asthma, peripheral eosinophilia, and pulmonary, and
renal involvement. In contrast, GPA is more likely if the
histological findings are combined with upper respira-
tory tract, pulmonary, and renal involvement along with
positive ANCA (PR3+) serology [24].
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IV. Occupational-Environmental Exposure

Pneumoconiosis is a spectrum of parenchymal lung
diseases caused by the inhalation of (usually) in organic
dusts in occupational settings [25]. Silicosis, one of the
most common forms, results from inhaling crystal-
line silica. The typical clinical presentation involves a
history of silica exposure, diffuse interstitial opacities
and nodules predominantly in the lung apices, often
progressing to fibrosis. Lymphadenitis may also be a
finding as described in a case by Faisal, Hafsa et al [26].
Pathological lymph nodes (subcarinal, mediastinal and
hilar) were identified in that case with an endobronchial
ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) biopsy revealing granulomatous inflamma-
tion with focal necrosis and polarized foreign material,
suggestive of silica exposure [26].

Another occupational disease, berylliosis (chronic
beryllium disease), is a cell-mediated hypersensitivity
disorder caused by exposure to beryllium and beryllium
alloys in industrial settings. It leads to non-necrotizing
granulomas that are histologically indistinguishable
from those of sarcoidosis. These granulomas can be
present in pulmonary tissue as well as hilar and medi-
astinal lymph nodes [27].

V. Drug-Induced Sarcoid-Like Reactions (DISR)

A drug-induced sarcoidosis-like reaction (DISR) is
a systemic granulomatous response that is difficult to
differentiate from sarcoidosis. It typically occurs 4 to
24 months after the initiation of a new drug [10, 28].
Four major drug categories have been implicated
in DISR:
1. Interferons
2. Highly active anti-retroviral therapy
3. Immune checkpoint inhibitors
4.Tumour necrosis factor alpha (TNF- a) antagonists [28]
The primary method for distinguishing DISR from
sarcoidosis is the resolution of clinical findings after
discontinuing the offending drug. Otherwise, the clinical
manifestations of both conditions are similar.
Histopathologically, DISR granulomas closely resem-
ble those of sarcoidosis, consisting of non-caseating
giant-cell epithelioid granulomas surrounded by lym-
phocytes. Occasional birefringent foreign bodies, aster-
oid bodies, and Schaumann bodies may be present. The
hilar lymph nodes are most commonly affected, similar
to sarcoidosis [28].
Treatment may not be necessary if there are no
significant clinical findings. However, if intervention

is required, discontinuing the causative drug is the
preferred approach. If discontinuation is not possible
due to the drug’s therapeutic benefits, standard anti-
sarcoidosis regimens used in parallel with the drug may
be effective [28].

VI. Other diseases
Primary Biliary Cirrhosis

Primary Biliary Cirrhosis (PBC) is a progressive non-
suppurative granulomatous inflammation of the bile
ducts, primarily affecting women of reproductive age
[2]. Epithelioid granulomas may also be present in vari-
ous lymph nodes, and PBC can mimic sarcoidosis both
clinically and histologically [2, 29].

Adult-onset Still's disease (AOSD)

Adult-onset Still's disease (AOSD) is a systemic inflam-
matory disorder of unknown etiology and pathogenesis.
Itis typically accompanied by lymphadenopathy in 65%
of cases and is histologically associated with intense
paracortical immunoblastic hyperplasia. However, lit-
erature references indicate that suppurative necrotizing
granulomatous lymphadenitis has also been linked
to AOSD. For example, Assimakopoulos et al (2012)
reported a case of a young adult with mesenteric lym-
phadenitis associated with AOSD [30].

Kikuchi-Fujimoto Disease

Kikuchi-Fujimoto disease is a benign, self-limiting
disorder of the lymphoreticular system with unknown
etiology. It predominantly manifests as cervical lymph-
adenopathy in young women. However, histologically,
it is characterized by histiocytic necrotizing lymphad-
enitis without any granulomas or caseation. Therefore,
it should not be confused as a cause of granulomatous
lymphadenopathy [31].

INFECTIOUS GRANULOMATOUS LYMPHADENITIS
(GLA)

A. Suppurative Granulomatous Lymphadenitis
1) Tularemia Lymphadenitis

Tularemia (Ohara’s disease) is a potentially fatal
multisystemic disease affecting humans and animals. It
is caused by the facultative intracellular Gram-negative
bacterium Francisella tularensis [32]. F. tularensis is clas-
sified into three subspecies:

* Tularensis (mainly seen in North America)
* Holarctica (distributed from Europe to Japan)

ACHAIKI IATRIKI October - December 2025, Volume 44, Issue 4
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» Mediasiatica (found in Central Asia)

Infection occurs through arthropod bites, direct
contact with infected animal tissues (e.g., during hunt-
ing season from November to January) ingestion of
contaminated food or water, and inhalation of infectious
aerosols, making tularemia a potential bioterrorism
threat [5].

Depending on the mode of transmission, tularemia
can present in various forms, including ulceroglandular,
glandular, oculoglandular (Parinaud oculoglandular
syndrome), oropharyngeal, respiratory, and typhoidal
[32]. The glandular and ulcerograndular forms are the
most common, with skin ulcers appearing primarily
on the upper extremities and fingers. Due to regional
spread, axillary and elbow lymph nodes are most fre-
quently affected [5]. Lymph node enlargement typically
develops within one week after initial skin lesions [1].

Tularemia is characterized by the sudden onset of
high fever (38-40°C) headache, flu-like symptoms, and
generalized pain, particularly back pain. It can lead to
complications such as pneumonia, meningitis, sepsis, or
even plaque-like symptoms when transmitted through
ingestion.

Histopathologically, tularemia-associated lymphad-
enopathy progresses through three phases:

1. Early (Abscess) Phase (Week 1) - Lymph follicles
appear, histiocytic cells gather in the subcapsular
sinus, and abscesses with central necrosis form.
MBLs are detected adjacent to these lesions.

2. Abscess-Granulomatous Phase (Weeks 2-6) - Small
epithelioid granulomas with central necrosis fuse to
form larger irregular lesions with central abscesses.
CD4+ cells predominate over CD8+cells, and multi-
nucleated giant cells appear at the periphery of the
granulomas.

3. Granulomatous Phase (After week 6) — Necrosis
becomes homogenous and may resemble caseous
necrosis in the centre of the granulomatous lesion [5].

Il. Cat Scratch Disease Lymphadenitis
(CSD Lymphadenitis)

Cat scratch disease (CSD) is caused by the Gram-
negative bacteria Bartonella henselae and B. quintana,
typically following a cat scratch or bite. Many patients do
not recall direct contact with a cat. The disease primarily
affects immunocompetent children and adolescents,
presenting with self-limited fever and painful, localized
granulomatous lymphadenopathy (mainly axillary or
inguinal or cervical) near the inoculation site. In rare
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cases, visceral, neurological, and ocular involvement can

occur, particularly in immunocompromised individuals.

Immunocompromised patients, such as renal trans-
plant recipients on long-term immunosuppressive
therapy, are at risk for severe chronic infections like
bacillary angiomatosis [1][33]. Rare cases of mediastinal
lymphadenopathy associated with Bartonella Henselae
have been reported and disseminated infection or en-
docarditis should be ruled out in such cases [34].

In immunocompetent patients, CSD is usually self-
limiting with adenopathy resolving within 8 to 16 weeks.
However, inimmunosuppressed individuals, antimicro-
bial therapy is typically required [33].

Histopathologically CSD lymphadenitis progresses
through three stages:

1. Early phase- Reactive follicular hyperplasia, histiocyt-
ic proliferation and expansion of lymphoid follicles.
Intermediate Phase — Formation of micro-abscesses
with central necrosis, containing clustered neutro-
phils but lacking epithelioid granulomas. Necrotic
debris extends from the subcapsular sinus to the
lymph node cortex. Centric fibrinoid necrosis com-
prises neutrophilic aggregates and progresses to
suppuration. MBLs may also be seen.

2. Late phase-Formation of epithelioid cell granulomas,
multinucleated Langhans giant cells, and stellate
micro-abscesses that eventually coalesce into large
irregular geographic abscesses [1].

lll. Yersinia Lymphadenitis

Yersinia enterocolitica and Yersinia pseudo-tuberculosis
are Gram-negative bacilli from the Enterobacteriace-
ae family that cause yersiniosis. Following ingestion of
the contaminated food or water, the bacteria colonize
the distal intestine and spread to mesenteric lymph
nodes via lymphatic vessels, leading to various abdomi-
nal manifestations, including gastroenteritis, ileitis, and
mesenteric lymphadenitis [35].

Clinical symptoms include diarrhea (80%), right lower
quadrant pain (50%), nausea, vomiting, fever (38-39°C),
and flu-like symptoms that can mimic acute appendicitis,
occasionally leading to unnecessary surgery.

Histopathologically, Yersinia enterocolitica lymphad-
enitis (lymph nodes of ileum and cecum) is character-
ized by:

« Non-suppurative epithelioid cell granulomas in
germinal centres.

« Suppuration of central granulomas, leading to central
micro-abscesses that gradually expand.
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» Granulomas composed of epithelioid histiocytes with
dispersed, miniature lymphocytes and plasmacytoid
monocytes.

» Absence of giant cell reactions and MBL effusion,
distinguishing it from granulomas seen in cat scratch
disease or lymphogranuloma venereum.

On the other hand, Yersinia pseudotuberculosis infec-
tion includes:

* Intense, neutrophilic infiltrates

* Small granulomas with disseminated micro-ab-
scesses

* Central suppuration surrounded by histiocytes (sup-
purative granulomas), resembling epithelioid ag-
gregates seen in cat scratch disease [1].

IV. Lymphogranuloma Venereum Lymphadenitis

Lymphogranuloma venereum (LGV) is a sexually
transmitted disease caused by Chlamydia trachomatis,
a Gram-negative bacterium. It is generally characterized
by a small (2-3 mm), painless genital vesicle or ulcer that
spontaneously heals within a short period. This is fol-
lowed by prominent inguinal lymph node enlargement.

Histologically, in the early stages, LGV lymphadenitis
presents with a small necrotic locus with neutrophil
infiltration, which subsequently progresses to extensive
necrotic foci. These necrotic areas fuse to form stellate
micro-abscesses that may coalesce and create a cutane-
ous sinus tract [1].

B. Non Suppurative
I. BCG Lymphadenitis (BCG-Histiocytosis)

According to World Health Organization (WHO)
recommendations, the Bacillus Calmette- Guérin (BCG)
vaccination with live attenuated strains is generally safe
and effective, particularly in preventing severe forms of
tuberculosis (TB), such as childhood TB meningitis and
miliary TB disease. It also provides protection against
leprosy [36].

The vaccine contains an attenuated strain of Myco-
bacterium bovis which, despite being the weakest strain
globally, retains antigenic activity. After intradermal
injection, the organism multiplies at the inoculation
site and spreads to regional lymph nodes and systemic
organs within hours. As a result, pathological reactions
following BCG vaccination, pathological reactions oc-
cur at both the inoculation site and regional lymph
nodes (mainly axillary and cervical), where subclinical
lymphadenitis is common and often resolves sponta-
neously [37, 5]. Although disseminated BCG infection

(BCGosis) is a rare complication, occurring in 0.06 to 1.56
cases per million vaccinations, it is almost exclusively
seen in immunocompromised patients (congenital or
acquired). Regional disease (BCGitis) may also occur
[37,38]. A study by Wang, Jing et al in Shanghai, China
reported 56 cases of adverse events following immu-
nization after BCG vaccination from 2010 to 2019, with
51 cases (91.07%) being BCG lymphadenitis. The overall
incidence was 173 per 1,000,000 doses [39].

BCG lymphadenopathy is generally smaller than tu-
berculous lymphadenopathy. Early histological findings
include follicular hyperplasia and sinus histiocytosis.
Later, epithelioid granulomas without necrosis appear,
progressing to granulomas with central coagulation
necrosis. Langhans giant cells are rare [5].

Il. Tuberculous and Non-Tuberculous
Mycobacteria Lymphadenitis

Mycobacteria are the most common etiologic agents
of necrotizing granulomas worldwide. Their clinical and
radiographic presentation may resemble malignancy
or other infections, but they exhibit distinct histologic
features.

Mycobacterium tuberculosis (MTB) is an acid-fast,
obligatory aerobe that proliferates within histiocytes.
Inhalation of the bacillus induces a granulomatous re-
sponse in the lungs, leading to a rim of histiocytes and
lymphocytes around a necrotic center (Ghon focus). The
primary lesion spreads to regional lymph nodes eventu-
ally undergoing latency, fibrosis and calcification (Ghon
complex). In cases of immune suppression, reactivation
may lead to secondary disease with localized cavitation
or miliary tuberculosis [3].

Patients with MTB infection typically present with
progressively worsening symptoms over weeks to
months, including cough, weight loss, fever, night
sweats and fatigue, symptoms that may all overlap
with sarcoidosis. Radiographic findings of primary TB
include hilar and mediastinal lymphadenopathy, pleural
effusion, and solitary pulmonary nodules. Reactivation
TB often shows focal parenchymal opacities, cavitation,
pleural involvement, and endobronchial spread, find-
ings that can also be seen with sarcoidosis complicating
diagnosis [10].

Histologically, MTB lymphadenitis varies from small
epithelioid granulomas resembling sarcoid granulomas,
to large caseating necrotic aggregates surrounded
by Langhans giant cells, epithelioid cells, and mature
lymphocytes [1]. However, MTB lymphadenitis may
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sometimes present with non-caseating granulomas,
while sarcoidosis can exhibit necrotic features in up to
one-third of cases [10]. Diagnosis requires confirma-
tion via special stains (Ziehl-Neelsen stain), culture, or
polymerase chain reaction (PCR).

Non-tuberculous mycobacteria (NTM) include My-
cobacterium kansasii, M. marinum, M. gordonae, M.
scrofulaceum and Mycobacterium avium-intracellulare.
These pathogens infect both immunocompetent and
immunocompromised individuals, resulting in variable
clinical presentations. Pulmonary disease is the most
common manifestation, but NTM infections may also
involve the skin, bones, soft tissues and lymph nodes
(typically non-tender lymphadenopathy) [40]. Histo-
logically, NTM lymphadenitis features well-formed
granulomas with or without caseous necrosis and
histiocytes laden with acid-fast bacilli.[3]However
the morphologic differences between MTB and NTM
infections on Ziehl-Neelsen staining are unreliable.
Culture or molecular assays are required for definitive
identification [10].

lll. Toxoplasma Lymphadenitis

Toxoplasmosis is a parasitic infection caused by
Toxoplasma gondii. Humans, as intermediate hosts,
acquire infection through transplacental transmis-
sion, ingestion of undercooked meat, contaminated
water, or contact with infected cats and their feces. In
immunocompetent individuals, toxoplasmosis is often
asymptomatic or presents with symptoms resembling
infectious mononucleosis. However, in fetuses and
immunocompromised patients (e.g., those with AIDS,
hematologic malignancies or on immunosuppressive
therapy) it may cause myocarditis, pneumonitis, chori-
oretinitis, encephalitis or even death [5].

Lymphadenopathy is typically localized, firm, and
moderately enlarged, most commonly affecting the
posterior cervical lymph nodes. Three characteristic
histological features include florid follicular hyperplasia,
small epithelioid granulomas (mainly at the follicular
periphery) and dilated marginal and cortical sinuses
with MBLs. Necrosis and Langhass giants cells are rare [1].

IV. Leprosy

Leprosy (Hansen'’s disease) is a chronic cutaneous
infection caused by Mycobacterium leprae and My-
cobacterium lepromatosis [41]. It progresses through
multiple stages from tuberculoid (high resistance, few
skin lesions) to lepromatous leprosy (low resistance,
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multiple skin and visceral lesions) [3].

Clinically, leprosy presents with thickened cutane-
ous nerves and maculoanesthetic skin patches [2].
While lymphadenopathy is usually non-suppurative,
acute necrotizing suppurative lymphadenitis has been
reported in rare cases [41].

V. Syphilis

Syphilis is a sexually transmitted disease caused by
the Gram-negative spirochete Treponema pallidum.
Known as “the great imitator” it can present with a
wide range of clinical manifestations. Granulomatous
inflammation occurs primarily in tertiary syphilis and,
rarely, in the secondary syphilis [42].

VI. Fungal Infections

Fungal infections may lead to granulomatous lesions
in lymph nodes, which can be either suppurative or
non-suppurative [30]. Coccidioidomycosis, also known
as Valley fever, is caused by Coccidioides immitis and
Coccidioides posadasii, both of which are found in the
soil of endemic regions such as southwestern United
States. Transmission to humans occurs through inhala-
tion or direct inoculation [3].

The most common presentations include asymp-
tomatic infection or pulmonary coccidiodomycosis,
which manifests with cough, fever, and erythema no-
dosum [2]. Inimmunocompetent patients, the disease
is typically self-limiting, but in immunocompromised
individuals, disseminated disease may occur [3]. When
endospores form, they trigger a granulomatous, T-
cell mediated host response. Recruited histiocytes
phagocytize the endospores, which subsequently
migrate into regional lymphatics, leading to lym-
phangitis or lymphadenitis. When fungal stains reveal
small yeast forms, the differential diagnosis should
include Histoplasma capsulatum and Cryptococcus spp.,
both of which can also be associated with necrotiz-
ing granulomas [3]. In immunocompetent patients,
Histoplasma infections in the lungs cause epithelioid
cell granulomas with coagulative necrosis. However,
inimmunosuppressed individuals with fulminant dis-
ease, granulomas may be absent [2]. Histoplasmosis
may lead to extensive necrosis of the lymph nodes,
accompanied by prominent and diffuse hyperplasia
of sinus histiocytes [1]. Fungal infections may also
be opportunistic infections such as cryptococcosis,
aspergillosis, mucormycosis and candidiasis, all of
which can involve lymph nodes [1].
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VIl. Brucellosis

Brucellosis, a zoonotic infection, is caused by Brucella
melitensis (most common), B. abortus, B. canisand B.
suis. It is primarily transmitted through unpasteurized
dairy products. Symptoms include fever, night sweats,
chills, headaches, joint pain and lymphadenopathy
[43]. Histologically, affected lymph nodes exhibit fol-
licular hyperplasia, epithelioid cell aggregates and
non-caseating granulomas [1].

CONCLUSIONS

In conclusion, granulomatous lymphadenopathy is
a non-specific finding that can be seen in a variety of
conditions, including infections, autoimmune diseases,
malignancies or drug reactions. Although its presence
alone is not diagnostic, it serves as an important clue
for investigating potential causes. Its clinical value lies
in prompting further workup, such as microbiological
testing, imaging, and biopsy, to find the underlying
condition and give the appropriate therapy. A thorough
understanding of the patient’s history, clinical presenta-
tion, and associated findings is crucial for making an ac-
curate diagnosis and guiding appropriate management.
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