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Learning objectives

Context

Relate nodal enlargement
to antigenic stimulation
and regional lymphatic

drainage.

Morphology

Recognize the gross and
microscopic spectrum of
acute nonspecific
lymphadenitis.

Clinical correlation

Connect suppuration,
symptoms, complications,
and the acute—chronic
distinction.




Acute lymphadenitis is a reactive node response

e An acute inflammatory process can enlarge
draining lymph nodes. Inflammatory stimulus

e The reaction reflects immune stimulation by l

infections or microbial products. .
Reactive lymph node

e Reactive follicles, phagocytes, and

sometimes neutrophils contribute to the l

pattern.
Acute enlargement

Editable causal / drainage schematic



“Nonspecific” describes a response pattern

e Many unrelated inflammatory stimuli can :
y o y What morphology shows What it does not prove
produce similar nodal changes.
e Morphologic reaction alone does not Reactive enlargement Unique microbial cause
identify a unigue microorganism.
Pattern and severity Anatomic origin alone

e Anatomic distribution and the associated
illness provide essential context.

Presence of suppuration Clinical diagnosis by itself



Lymph nodes are secondary lymphoid organs

e Nodes are discrete encapsulated structures
distributed throughout the body.

e They receive material and immune signals
from their draining territories.

e Resident immune and antigen-presenting
cells initiate a response.

Follicles (B cells)

\SMQ/ T-cell region

Original schematic ® not a histologic specimen




B- and T-cell zones organize immune responses

e B-cell follicles and T-cell-rich zones form
distinct compartments.

B-cell follicles

T-cell zones

May develop germinal

e Both compartments are supplied with SN

phagocytes and antigen-presenting cells.

Humoral immune
e Their responses may expand different response
regions of the node.

Can become visibly
enlarged

Paracortical
compartment

May undergo hyperplasia

Stimulus-dependent
response




Antigenic stimulation enlarges follicles

e Primary follicles can develop pale reactive

germinal centers within days. Antigenic stimulation

l

e Germinal centers support the development

of high-affinity antibody responses.
Germinal-center response

e The resulting change alters the appearance l

and size of the node.

Follicular enlargement

Editable causal / drainage schematic



Response intensity determines nodal change

e Trivial stimuli may produce subtle
morphologic changes.

e More substantial infections can produce ‘ ‘ ‘ ‘

evident nodal enlargement. ~  Visible - L,
Subtle Tissue Possible
. enlargem
reaction damage scar

. . . ent
e |ntense reactions may injure the node and

leave residual scarring.

Editable severity / time-sequence schematic




Acute disease is not always suppurative

e Reactive germinal centers can be prominent
without diffuse pus formation.

e Milder pyogenic reactions can show

scattered neutrophils in follicles and sinuses. .~ Neutroph ~ L, .
Reactive ore . Suppurati
response ilic Necrosis on

P infiltrate

e Severe pyogenic reactions may progress to
necrosis and abscess formation.

Editable severity / time-sequence schematic




Regional and generalized patterns differ

e Regional enlargement may reflect infection

- . : ) Regional pattern
within a particular drainage field.

Generalized pattern

e Systemic viral infection and bacteremia can One drainage territory
cause generalized involvement.

C . . : Look for a local focus
e Distribution is a clinical clue; It is not an

organism-specific diagnosis.

Examples: Cervical,
axillary

Multiple nodal regions

Consider systemic
stimulus

Examples: Viral infection,
bacteremia




Nodal location follows the drainage field

e Cervical nodes commonly respond to teeth

or tonsil infections. Cervical Axillary
e Axillary and inguinal nodes often respond to IS /e Upper extremity
extremity infections.
e Mesenteric nodes respond to inflammatory Inguinal Mesenteric
disorders of the gut.
Lower extremity Gut

Anatomic / pattern association; Not a diagnostic algorithm




Cervical nodes: Oral and tonsillar sources

e Microbes or their products may drain from
infected teeth to cervical nodes. Teeth or tonsils

l

e Tonsillar infection provides another common

local stimulus. _ .
Lymphatic drainage

* The nodal response can be acute even when l

the primary focus is elsewhere.

Cervical node

Editable causal / drainage schematic



Axillary nodes: Upper-extremity drainage

e |nfection within an upper extremity may

stimulate axillary lymph nodes. Upper-limb infection

l

e The enlarged node can therefore be

separated from the primary lesion. .
Regional drainage

e A local distribution focuses attention on the l

tissue being drained.

Axillary lymphadenitis

Editable causal / drainage schematic



Inguinal nodes: Lower-extremity drainage

e Lower-extremity infection commonly evokes

an inguinal nodal reaction. Lower-limb infection

l

e Regional nodal tenderness may accompany

the inflammatory episode. .
Regional drainage

e The distribution remains more informative l

than the label “nonspecific.”

Inguinal lymphadenitis

Editable causal / drainage schematic



Mesenteric nodes respond to gut inflammation

e |nflammatory conditions of the bowel can

involve mesenteric nodes. Inflamed gut

l

e The implicated causes include appendicitis

and viral gut illnesses. _ o
Mesenteric lymphatic tissue

e This anatomic context produces a clinically l

important differential.

Reactive nodes

Editable causal / drainage schematic



Appendicitis may involve mesenteric nodes

e Acute appendicitis is one inflammatory
setting associated with mesenteric Gut inflammatory focus

Mesenteric node
response

lymphadenitis.

Appendiceal

e The abdominal presentation can be difficult flammation

to distinguish on symptoms alone.

: : : : Primary local patholo
e The relevant diagnostic problem is regional Y ’ &Y

overlap, not identical pathology.

Can produce abdominal
symptoms

Reactive lymphoid
enlargement

Secondary immune
reaction

May coexist with gut
disease




Viral gut illness can involve mesenteric nodes

e Some self-limiting viral infections of the gut
cause acute mesenteric lymphadenitis. Viral gut illness

e Not every mesenteric nodal reaction implies l

a suppurative bacterial process. o
Mesenteric immune response

e Clinical interpretation requires attention to l

the accompanying gut iliness.

Nodal enlargement

Editable causal / drainage schematic



Generalized involvement: Systemic viral infection

e Systemic viral illness can produce acute

generalized lymphadenopathy. Systemic viral stimulus
e This clinical pattern is particularly noted in l
children.

Multiple nodal regions

e Multiple involved regions argue against a l
single local drainage source.

Generalized enlargement

Editable causal / drainage schematic



Generalized involvement: Bacteremia

e Bloodstream infection is another cause of
acute generalized lymphadenopathy. Bacteremia

l

e Widespread distribution reflects a systemic

rather than isolated local setting. o . _
Systemic immune stimulation

e Distribution does not establish the organism l

or the degree of nodal suppuration.

Widespread nodal response

Editable causal / drainage schematic



Local versus systemic: Topographic synthesis

e Single-region enlargement invites a search

e Local route
for a draining focus.

Systemic route

e Multiple-region enlargement directs Nearby infected territory
attention to systemic infection.

e . : Drainage to a nodal grou
e The distinction organizes the history; The nae STotP

morphology may still overlap.

Regional enlarged node

Viremia / bacteremia
setting

Several nodal groups
stimulated

Generalized
lymphadenopathy




Microbial material is an initiating stimulus

e The draining lymph node encounters
microbes or products of infection. Microbial material

e Resident cells are activated and mount an l

inflammatory immune response. . . o
Resident immune activation

e The pattern depends on the nature and l
severity of the stimulus.

Reactive nodal change

Editable causal / drainage schematic



Reactive germinal centers are a core response

ive follicles

e Germinal centers enlarge in reactive follicles.

e A high proliferative rate is reflected by
numerous mitotic figures.

e Follicular enlargement is not itself proof of
malignancy.

Many mitoses
Non-neoplastic

\/ reaction

Original schematic ® not a histologic specimen




Mitoses indicate active germinal-center turnover

e Numerous dividing cells are expected during
a brisk reactive response. Antigen recognition

l

e The finding belongs with germinal-center

expansion and antigenic stimulation. . .
Cell proliferation

e |nterpret mitotic activity in the full pattern l

of lymph-node architecture.

Reactive mitoses

Editable causal / drainage schematic



Macrophages clear cellular and microbial debris

e Macrophages in acute nodes may contain
particulate material. Bacterial / cell death

e The material derives from dead bacteria and l

necrotic host cells. . .
Particulate debris

e Phagocytosis links tissue injury to the l

observed cytoplasmic debris.

Macrophage ingestion

Editable causal / drainage schematic



Pyogenic infection shifts the cellular response

e Pyogenic organisms are associated with
prominent neutrophils.

e Neutrophilic accumulation distinguishes the

suppurative arm of the spectrum. L, N .

Pyogenic Neutroph Necrotic

] ) ) Pus
stimulus ils follicles

e |ncreasing injury may culminate in follicular

necrosis.

Editable severity / time-sequence schematic




Milder pyogenic reaction: Perifollicular cells

ive follicle

e Scattered neutrophils can infiltrate around
reactive follicles.

e Follicles need not be destroyed in a milder
response.

e Topographic identification helps grade the
pattern of inflammation.

Perifollicular neutrophils

\_/Preserved outline

Original schematic ® not a histologic specimen




Milder pyogenic reaction: Sinus neutrophils

e Neutrophils may accumulate within the
lymphoid sinuses.

e Sinus accumulation can accompany a less
severe inflammatory response.

e This distribution differs from wholesale
conversion of a node to pus.

Neutrophils

\_/Reactive follicle

Original schematic ® not a histologic specimen




Sinus-lining endothelial cells become activated

oid sinus

e Cells lining lymphoid sinuses enlarge during
acute inflammation.

e The change accompanies neutrophils within
sinusoidal spaces.

e Endothelial enlargement is another
morphologic sign of immune activation.

Enlarged lining cells
Inflammatory

\/ contents

Original schematic ® not a histologic specimen




Severe pyogenic injury can necrose follicles

e Neutrophil-rich infection may produce

necrosis at foll

e Necrosis signifies structural tissue damage

icular centers.

beyond simple activation. L, L, L,

e The most seve
nodal abscess.

Neutroph Follicular Central Suppurati

re reaction may become a ilic attack injury necrosis on

Editable severity / time-sequence schematic




Suppuration may replace the entire node

e |n severe pyogenic lymphadenitis, the whole
node may become pus-filled.

e Normal compartmental organization is then
difficult to recognize.

e This is the extreme of the acute
inflammatory spectrum.

Pus-filled interior

\/ Lost follicles

Original schematic ® not a histologic specimen




A practical severity continuum

e Reactive hyperplasia and scattered
neutrophils represent a relatively limited
pattern.

e Follicular necrosis indicates a more l l l l

destructive process. ~ Scattered ~ L,
Hyperpla

sia neutroph Necrosis Pus

. . il
e Diffuse suppuration represents advanced "

tissue destruction.

Editable severity / time-sequence schematic




Grossly, atfected nodes are swollen

e Acute nodes increase in size during immune-
cell activation and inflammation.

e The enlargement can become clinically
palpable.

e Swelling is a gross observation; It does not
establish etiology.

Engorgement

\/ Reactive tissue

Original schematic ® not a histologic specimen




Gross color is gray-red and engorged

Acute nodes as gray-red and engorged. Gross descriptor Interpretive correlate

These appearances fit an inflamed,
. Swollen Increased nodal bulk
congested tissue.

Color is only one element of the gross
pathology assessment. Gray-red Inflammatory appearance

Engorged Prominent vascular filling



Microscopy: Large reactive germinal centers

e Enlarged germinal centers stand out on low-
power histologic assessment.

e Numerous mitoses support active immune
proliferation.

e The pattern should be assessed alongside
inflammatory cell distribution.

Mitoses

\_/Surrounding tissue

Original schematic ® not a histologic specimen




Microscopy: Debris-bearing macrophages

e Macrophages can contain fragments of
necrotic cells or bacteria.

Dead cellular material

e Their contents provide a histologic correlate
of active phagocytosis.

e The underlying destructive process
determines how much debris accumulates.

Phagocytic macrophage Debris in cytoplasm

Original schematic ® not a histologic specimen




Microscopy: Locate neutrophils precisely

e Look for neutrophils around follicles in
milder pyogenic reactions.

Limited involvement

Extensive involvement

e ook for neutrophils accumulating within Perifollicular neutrophils
lymphoid sinuses.

i o . Si trophil
e Widespread replacement by neutrophil-rich NS NEULIOPAIS

pus signals a severe pattern.

Preserved nodal regions

Central follicular necrosis

Diffuse suppurative
material

Compartment loss




Microscopy: Endothelial enlargement in sinuses

e The cells lining lymphoid sinuses are
activated and enlarge.

e The change is found within the same
inflammatory microenvironment as sinus
cells.

e Do not confuse sinus activation with a
separate neoplastic proliferation.

Sinus lumen

\_/Inflammatory cells

Original schematic ® not a histologic specimen




Microscopy: Necrosis within follicles

e The centers of follicles may become necrotic
in pyogenic lymphadenitis.

e Necrotic material lies where reactive cells
previously formed a follicular center.

e This is a destructive finding, not merely
follicular hyperplasia.

Necrotic center

\/Adjacent neutrophils

Original schematic ® not a histologic specimen




Microscopy: Diffuse pus formation

purulent

e With extensive suppuration, neutrophils and
necrotic material dominate.

e The original follicular and sinus
compartments may be obscured.

e Microscopy explains why extensive lesions
become fluctuant.

Residual tissue

\/Capsular boundary

Original schematic ® not a histologic specimen




Morphology is a constellation of findings

Category

Activation

Inflammation

Destruction

Necrosis; Pus

Findings

Large germinal centers; Mitoses

Neutrophils; Macrophages

Interpretation

Reactive proliferation

Acute inflammatory traffic

Suppurative severity




Pain accompanies acute nodal inflammation

e Acute lymphadenitis commonly produces
swollen, painful nodes. Acute inflammation

e Pain differentiates the usual acute l

presentation from many indolent reactions.
Swollen node

e Tenderness should be interpreted with the l
duration and distribution of enlargement.

Pain / tenderness

Editable causal / drainage schematic



Overlying redness is a local inflammatory sign

e The skin over an acutely inflamed node may

become red. Inflamed node

e Redness couples a deep nodal process with
visible local inflammation. l

, _ Local soft-tissue reaction
e An erythematous node is not necessarily a

fully developed abscess. l

Skin erythema

Editable causal / drainage schematic



Fluctuance suggests extensive abscess formation

e Extensive nodal abscess formation with
fluctuation. Suppurative necrosis

l

e A fluctuant node indicates a liquid or

purulent component clinically. .
Pus-filled node

e This corresponds to severe rather than l

merely hyperplastic nodal pathology.

Fluctuance

Editable causal / drainage schematic



Suppuration may extend through the capsule

e Severe suppurative infection can penetrate
the nodal capsule. Nodal pus

e [nflammation may then track into l

surrounding tissues toward the skin. .
Capsular penetration

e Capsular spread creates an anatomic route l

for external drainage.

Extension toward skin

Editable causal / drainage schematic



Draining sinuses can reach the skin surface

e A suppurative tract may connect the

inflamed node with the skin. Abscess
e The tract permits discharge of inflammatory l
material.

_ o Track to skin
e External drainage reflects a complication of

severe nodal destruction. l

Draining sinus

Editable causal / drainage schematic



Healing of suppurative lesions may scar

e Substantial nodal injury can heal with
fibrosis and scarring.

e A residual scar can persist after the acute
clinical episode resolves.

— Suppurati g
A‘EUte ve Healing Scar
injury damage

e This explains why past inflammation may
alter a node’s later appearance.

Editable severity / time-sequence schematic




Connect the histology to the examination

Tissue change

Reactive enlargement

Acute inflammation

Abscess / pus

Clinical correlate

Palpable swelling

Pain; Erythema

Fluctuance; Drainage

Severity clue

May be nonsuppurative

Active reaction

Severe suppuration




Acute versus chronic nonspecific lymphadenitis

e Acute disease typically enlarges nodes : : :
) yP y & Acute reaction Chronic reaction
rapidly and causes pain.
e Chronic reactive nodes are characteristically Swollen and painful Usually nontender
nontender as they enlarge slowly.
: Neutrophils may be Slow immune-cell
e Severe acute responses add tissue damage o v .
promlnent accumulation

that is absent in uncomplicated chronic
reactions.
No acute tissue damage

Necrosis or pus possible
PUsp expected



Follicular hyperplasia spans reactive conditions

e Enlarged germinal centers are not limited to
acute lymphadenitis.

Shared reactive feature

Acute discriminators

Expanded germinal

. : T :
Chronic antigenic stimuli also induce N

follicular hyperplasia.

.. - . Brisk B-cell turnover
e Additional neutrophilic or destructive

findings determine the acute component.

Macrophages may occur

Neutrophilic infiltration

Follicular necrosis

Pus / abscess formation




Different nodal compartments carry different clues

inal center

e Follicular centers reflect humoral immune
activation.

e Sinuses show neutrophils and activated
endothelial lining cells.

e Severe injury can obscure these normally
separate regions.

Lymphoid sinus

\/ Capsule

Original schematic ® not a histologic specimen




Location helps interpretation; It is not proof

e Cervical enlargement suggests a search for
dental or tonsillar infection. Cervical Mesenteric

.. Teeth / tonsils Gut disorders
e Mesenteric involvement can accompany

more than one abdominal disease.

e Generalized enlargement is compatible with Generalized Generalized
systemic viral infection or bacteremia.

Systemic viral illness Bacteremia

Anatomic / pattern association; Not a diagnostic algorithm




Mesenteric lymphadenitis creates diagnostic overlap

e Appendicitis and inflammatory viral gut
conditions can both involve mesenteric
nodes.

e Their clinical presentation may challenge
surgical differentiation.

e The presence of mesenteric inflammation
alone is not a cause-specific conclusion.

Appendicitis setting

Viral gut setting

Gut inflammatory disease

Mesenteric nodal
reaction

May complicate
assessment

Self-limited infection may
occur

Mesenteric nodal
reaction

May mimic abdominal
pathology




Histologic pattern and specific cause are distinct

e A lymph node can show a stereotypical
acute response to diverse organisms. Clinical setting

e Neutrophils and suppuration support a l

pyogenic pattern—not a species-level label.
Nodal morphology

e Anatomic source and clinical presentation l
remain necessary to interpret the lesion.

Integrated interpretation

Editable causal / drainage schematic



Past inflammation complicates “normal” histology

e Lymph nodes in adults frequently reflect
prior antigenic exposure.

e Earlier injury or infection can leave

architectural alterations and scars. L, L, . L,
) ) Possible
Earlier Reactive ] New
residual ]
exposure change scar episode?

e A single morphologic snapshot may
therefore combine old and new changes.

Editable severity / time-sequence schematic




Case: A painful cervical node

e A patient develops tender cervical swelling
during an acute tonsillar illness.

e Which drainage relationship best accounts

for the node’s location?

e What would support a limited,
nonsuppurative acute response

microscopically?

Tender cervical node + acute tonsillar
illness

Link the primary focus, drainage basin, and
histology.

Constructed learning case



Case interpretation: Cervical drainage

e Tonsillar infection is a recognized source of
cervical nodal stimulation. Tonsillar infection

e Reactive enlarged germinal centers may l

accompany the response. _ .
Cervical drainage

e Neutrophils can be present without full-scale l
pus formation.

Reactive / acute node

Editable causal / drainage schematic



Case: Acute mesenteric node enlargement

e A child presents with abdominal symptoms

and enlarged mesenteric nodes. i
Acute abdominal symptoms +

mesenteric adenopathy
e Name two clinical contexts associated with

this nodal distribution.

e Explain why nodal involvement is not

sufficient to decide between them. Compare appendicitis and inflammatory gut
infection.

Constructed learning case



Case interpretation: Mesenteric ambiguity

e Acute appendicitis is one relevant
) PP Possible setting A Possible setting B
inflammatory context.
e A self-limiting viral gut infection is another. Acute appendicitis i\lll'r:aelsfasvomtesnnal
e The overlapping nodal response is why this
presentation may challenge surgeons. Gut inflammation Gut inflammation

Reactive mesenteric node Reactive mesenteric node




Case: A red, fluctuant regional node

e Arapidly enlarged regional node becomes

ainful, erythematous, and fluctuant. .
P y Pain + erythema + fluctuant lymph

e What tissue event best explains the node

fluctuation?

e Which additional complication may appear if

the capsule is traversed?

Predict the node’s microscopic change and
possible extension.

Constructed learning case



Case interpretation: Suppurative progression

e Extensive pus formation explains nodal
fluctuation. Nodal abscess

e Suppurative infection can penetrate the
capsule and reach the skin. l

. . . Capsular extension
e Draining sinuses may heal with scarring.

l

Draining sinus / scar

Editable causal / drainage schematic



Case: Generalized acute lymphadenopathy

e A child develops enlarged nodes in multiple

regions during an acute illness. . .
8 & Child + acute illness + several nodal

regions
e Which type of infection is specifically

emphasized in the source?

e What other systemic context can also

produce generalized involvement? Choose between regional-drainage and
systemic patterns.

Constructed learning case



Case interpretation: Systemic stimuli

e Systemic viral infection is a common context,
especially in children. Systemic viral infection / bacteremia

e Bacteremiais another setting that can l

produce generalized lymphadenopathy.
Widespread stimulation

e The distribution directs investigation but l

does not specify the microscopic severity.

Generalized nodes

Editable causal / drainage schematic



Morphology checkpoint: Five findings

Reactive Inflammatory Destructive
Germinal centers Perifollicular neutrophils Follicular necrosis
Mitoses Sinus neutrophils Pus-filled node

Macrophages with debris Enlarged sinus-lining cells Loss of node architecture




Topographic checkpoint: Four patterns

e Cervical: Teeth or tonsils; Axillary/inguinal:
Extremities. Cervical Axillary / inguinal

e Mesenteric: Appendicitis or other gut Teeth / tonsils
inflammation.

Extremities

e Generalized: Systemic viral infection or

bacteremia.
Mesenteric Generalized

Viral infection /

Gut inflammation .
bacteremia

Anatomic / pattern association; Not a diagnostic algorithm




Mechanism-to-consequence summary

e Antigenic stimulation enlarges germinal
centers and the node.

e Neutrophilic inflammation may injure and
necrose follicles.

e Diffuse pus can cause fluctuation, capsular
spread, and eventual scarring.

Immune ~ Acute .~ Clinical
. . Suppurati ]
activatio inflamma on complicat
n tion ions

Editable severity / time-sequence schematic




Selected primary reading

e Robbins, Cotran & Kumar: Pathologic Basis of Disease, 11th edition (2026).

e Section: Lymphadenitis — acute nonspecific lymphadenitis.

e Related context: reactive proliferations and chronic nonspecific lymphadenitis.
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