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Learning objectives

Trace fluid, cells, and antigens from inflamed tissue into
draining lymphatics.

Explain the morphology and clinical manifestations of
lymphangitis.

Distinguish reactive, acute suppurative, and chronic nodal
responses.

Integrate tissue drainage, nodal architecture, and clinical
findings.

Teaching scope

Primary acute-inflammation
response, with associated
lymph-node morphology
and lymphatic disease
context from other Robbins
chapters.



Lymphatic participation is integral to acute inflammation

e Blood vessels deliver fluid and inflammatory cells to

.. : Central distinction
injured tissues.

e Lymphatics remove interstitial fluid and convey material to Blood-vessel leakage and

regional lymph nodes. lymphatic drainage are
linked, but they perform

different functions.

e The lymphatic compartment can itself become an
inflammatory target.



Normal tissue fluid returns through lymphatics

Initial Return toward
—_—

. : s :
lood capillary — Interstitial fluid lymphatic blood

Schematic: Direction of fluid and cargo movement

e A small amount of fluid leaves capillaries even without inflammation.

e Initial lymphatics recover this extravascular fluid for return toward the circulation.



The lymphatic system acts as a filtration route

e Extravascular fluid enters lymphatic channels. Two functions

e Regional lymph nodes encounter and filter transported Fluid homeostasis and
foreign material. immune defense converge in

the same drainage pathway.

e This circulation supports clearance and regional immune
surveillance.



Acute vascular leakage increases interstitial fluid

Increased . :
Inflammatory . Protein-rich fluid
. — microvascular — .
mediators . exits
permeability

Interstitial edema

Inflammatory edema begins on the blood-vessel side; The extra interstitial load is then

presented to lymphatics.




Exudate is not interchangeable with transudate

Inflammatory exudate Noninflammatory transudate
e Increased vascular permeability e Hydrostatic or oncotic imbalance
e Relatively protein-rich fluid e Relatively low protein content
e May contain cells and tissue debris e Usually little cellular material

Different mechanisms, different significance



Edema reflects the balance between leakage and removal

Homeostasis Inflamed tissue
{ Blood } _— Tissue { Blood } — Tissue
Entry balanced by removal Leakage exceeds removal

e Capillary fluid entry rises during inflammation.
e Lymphatic removal rises in response to an increased interstitial fluid load.

e Edema persists when the incoming load exceeds clearance capacity.



How increased lymph flow limits inflammatory edema

Vascular Interstitial fluid Increased lymph
—

exudation accumulation

flow

Removal of part
of edema fluid

The lymphatic response is compensatory; It does not mean inflammation ceases or that no

edema remains.




Inflammatory lymph transports more than water

e Fluid and dissolved material move toward lymph nodes.

e Leukocytes and cell debris may enter lymph.

e Microbes and other foreign substances may also reach the
draining nodes.

Interpretation

Drainage carries both
unwanted material and cells
participating in host
defense.



The drainage pathway links injury to an immune organ

Infected or injured Lymphatic Regional draining

—p

tissue collectors

node

—

Local immune
response

The same pathway that helps clear tissue fluid exposes a regional node to inflammatory and

microbial material.




A regional lymphatic basin has directional flow

Inflamed skin / Afferent Draining Efferent
tissue lymphatic lymph node drainage

Schematic: Direction of fluid and cargo movement

e The inflamed peripheral focus is upstream of the draining lymph node.
e Afferent lymphatics convey tissue-derived material toward the node.

e The node responds to events occurring in its drainage territory.



Inflammatory responses increase the lymphatic workload

e More plasma fluid accumulates outside inflamed
microvessels.

e Lymphatic transport rises to handle the additional fluid.

e The transported load also includes leukocytes, debris, and
sometimes microbes.

Not simply passive

The lymphatic compartment
changes functionally during
inflammation.



Lymphatic proliferation accompanies inflammatory reactions

: I d :
Persistent nerease Lymphatic vessel Expanded

, e lymphatic —— . . — .
inflammatory load :/:Ieraand proliferation drainage network

Lymphatic proliferation in inflammation as a response to increased load; No particular growth-
factor pathway is specified in this source.



Blood microvessels and lymphatics respond differently

Blood vessels Lymphatic vessels
e Vasodilation and stasis e Increased lymph flow
e |Increased permeability e Clearance of tissue fluid and cargo
e Fluid and leukocytes enter tissues e Proliferation; Sometimes secondary

inflammation

Complementary arms of acute inflammation



An integrated inflammatory circuit

: Tissue edema + . .

Microvascular . Lymphatic Regional node

— inflammatory — — ...

leakage . clearance activation
material

Lymphatic and nodal changes should be interpreted together with the primary tissue response.



Lymphatic clearance has protective limits

e Transport provides a route for microbial capture and

: L. Clinical consequence
Immune activation.

e The lymphatic wall can become infected or inflamed. The defensive pathway may
also transmit an
inflammatory process
beyond the original wound.

e Nodes may become enlarged or suppurative when the
incoming insult is intense.



From secondary drainage to secondary inflammation

Local infection — Microbes enter — Lymphangitis — Regional
lymphatics ymphang lymphadenitis

The vascular route and the lymphatic route are sequentially related, but lymphangitis and
lymphadenitis denote different anatomic sites.



Lymphangitis means inflammation of lymphatic vessels

e |tis asecondary inflammatory process involving lymphatic
channels.

e |t may arise when bacterial infection spreads from a local
tissue focus.

e Visible red streaking over the affected drainage route is a
classic clinical sign.

Anatomic focus

The pathological site is the
lymphatic vessel, not the
lymph node.



Bacterial lymphangitis follows a local infectious focus

The infected wound or cutaneous focus acts as an
upstream source.

Bacteria can spread into the lymphatic channels.

Group A B-hemolytic streptococcus as the most common
agent.

Clinical context

The organism statement is
from the vascular pathology
section of Robbins, not the
short Chapter 3 passage.



The inflamed lymphatic vessel is dilated and cell-rich

Inflammatory cells inside dilated

lymphatic
Lumen

oY O
O
Ne

Inflamed vessel wall

Schematic cross-section; Not a histologic specimen

In bacterial lymphangitis, affected channels are dilated.



Lymphangitis can extend beyond the vessel lumen

Leukocyte-rich exudate may not remain confined to the
channel.

Inflammatory infiltrates may involve the lymphatic wall.

Severe extension can produce adjacent cellulitis or focal
abscesses.

Morphologic principle

The route of infection is
lymphatic; Severe local
tissue injury may coexist.



How a linear red streak develops

Inflamed . .
. Inflammation Tender linear . . .
superficial — — — | Visible skin streak
. along the vessel erythema
lymphatic

The red streak traces the inflamed superficial drainage channel; Do not assume every streak
represents a mapped isolated vessel.



Red streaking is a key bedside clue

e Red streaks near an infected skin wound as diagnostic of
lymphangitis.

e The streaks represent inflamed lymphatic channels.

e The draining regional nodes may be enlarged and painful
at the same presentation.

Observation

A streak near a wound
localizes the inflammatory
response to lymphatic
drainage rather than
representing a separate
distant lesion.



Lymphangitis and lymphadenitis are distinct

Lymphangitis Lymphadenitis
e Site: Lymphatic vessels e Site: Lymph node
e Clue: Red, painful linear streaking e Clue: Regional nodal enlargement
e \essel-centered inflammation e Lymphoid and sinusoidal reaction

Same infection, different anatomic compartment



Lymphangitis often connects the wound to a node

Cutaneous Inflamed draining Regional nodal Jellinll
. . — . — . . — | lymphadenopath
infection lymphatics inflammation ,

A patient may have both a visibly inflamed lymphatic route and an enlarged draining node.



The draining node is a containment checkpoint

Microbial material reaches nodes with lymph.

Regional nodal immune responses help contain the inciting
insult.

If bacterial containment fails, drainage can carry organisms
onward.

Systemic risk

The pathological sequence
can progress beyond
regional inflammation.



Failure of lymph-node containment permits dissemination

Bacterial Involvement of Bacteria escape
. . ﬁ . . ﬂ .
lymphangitis draining nodes containment

—

Bacteremia and
sepsis

Robbins explicitly identifies bacteremia and sepsis as possible consequences if bacteria are not

successfully contained.




Clinical reasoning: Red streak after a skin wound

Teaching case (hypothetical): A patient develops a tender erythematous linear streak after a
distal skin wound. The ipsilateral regional nodes are painful.

Which two connected lymphatic structures are involved?

The streak supports lymphangitis; Painful regional nodes support accompanying lymphadenitis.



Lymphadenitis is inflammation of a lymph node

e Regional or systemic inflammatory stimuli activate lymph-
node immune cells.

e Nodes can enlarge through lymphoid hyperplasia and
macrophage accumulation.

e Acute and chronic nonspecific patterns differ in time
course and tissue response.

Scope

The acute inflammatory
response in Chapter 3
connects to the fuller
lymphadenitis morphology
in Chapter 13.



Lymph-node organization explains reactive morphology

B-cell follicle

T-cell zone
———

Paracortical T-cell area

Sinusoidal channels Sinuses with phagocytes

Schematic only; Not a histologic section

B cells are enriched in follicles and germinal centers.



Antigenic stimulation can reshape the node

Resting primary follicles enlarge after antigenic
stimulation.

Pale-staining germinal centers form as B-cell responses
develop.

Paracortical T-cell zones may also expand.

Timescale

These changes emerge
within several days of
antigenic stimulation.



From antigen delivery to regional node enlargement

Antigen and . : .
. 5 Resident immune Lymphoid Palpable nodal
inflammatory — L — : . —

- activation proliferation enlargement

Nodal enlargement is a tissue-level consequence of immune-cell recruitment, activation and
proliferation.



Reactive lymphadenitis is not itself a malignancy

e Enlargement can reflect follicular hyperplasia and more
lymphocytes or macrophages.

e The term reactive or inflammatory lymphadenitis denotes
this nonneoplastic response.

e Morphologic patterns depend on the stimulus and
intensity of the reaction.

Diagnostic principle

Enlargement alone does not
establish a lymphoid
neoplasm.



Acute and chronic nonspecific lymphadenitis

Acute Chronic
e Often painful and rapid swelling e Often slower, nontender enlargement
e Neutrophils may be present e Follicular, paracortical, or sinus patterns
e Suppuration can occur in pyogenic e May reflect repeated antigenic
infection stimulation

Course and morphology are different



Acute lymphadenitis: Gross morphology

e Affected nodes become swollen and engorged.

e The cut surface is described as gray-red.

e Acute inflammation explains nodal tenderness and
sometimes overlying erythema.

Tissue correlate

Swelling and congestion are
gross manifestations of an
active regional inflammatory
response.



Acute lymphadenitis activates follicles and sinuses

T-cell zone

Activated sinuses

B-cell follicle

—

Paracortical T-cell area

Active germinal center + sinus
response

Schematic only; Not a histologic section

Reactive germinal centers become prominent.



A reactive germinal center is highly proliferative

e Activated follicles can be large and conspicuous.

e Numerous mitotic figures may be present.

e High proliferative activity must be interpreted with the
overall reactive architecture.

Interpretive caution

Mitotic figures alone do not
imply lymphoma in a
germinal center.



Nodal macrophages clear antigenic debris

e Macrophages participate in the node’s phagocytic
compartment.

e |n acute lymphadenitis, they may contain debris from dead
bacteria or necrotic cells.

e This provides a tissue correlate of material arriving via
lymph.

Morphology—mechanism
link

Transported debris becomes
visible as intracellular
macrophage contents.



Pyogenic infections add a neutrophilic pattern

e Neutrophils become prominent when pyogenic organisms
drive acute lymphadenitis.

e Cells can accumulate around follicles and within lymphatic
sinuses.

e A more intense reaction may cause follicular necrosis.

Disease intensity

The neutrophilic pattern
signals an acute suppurative
component.



Suppurative nodal injury forms a progression

Pyogenic infection

Dense

e Follicular necrosis ——
neutrophilic influx

Extensive suppuration can convert much of a node into pus.

Nodal abscess /
pus




Acute suppurative lymphadenitis: Clinical signs

e Swelling is typically accompanied by pain.

e Extensive abscess formation makes a node fluctuant.

e The overlying skin may become red and inflamed.

Clinical-pathologic
connection

Fluctuance is linked to
accumulated liguefied
suppurative material.



Suppurative infection may breach the capsule

e Severe infection can penetrate through the nodal capsule.

e Inflammation may track to the skin and form a draining
sinus.

e Healing of such lesions can leave fibrosis and scars.

Progression of injury

An enlarged node with a
draining tract implies
extension beyond a confined
intranodal response.



Cervical lymphadenitis often reflects head—neck drainage

e Microbes or microbial products may arrive from infected
teeth.

e Tonsillar infections may similarly stimulate cervical nodes.

e The site of enlargement can guide examination of the likely
drainage territory.

Topographic logic

An accessible regional node
may report infection in a
separate anatomic focus.



Axillary and inguinal nodes respond to extremity infection

e Infections of an upper extremity can cause axillary acute
lymphadenitis.

e Lower-extremity infections commonly affect inguinal
nodes.

e This regional association follows the anatomic pattern of
lymph drainage.

Clinical examination

Look for a primary wound or
infection in the territory
draining to the affected
node.



Mesenteric lymphadenitis can accompany intestinal inflammation

e Appendicitis and other inflammatory gut conditions can

_ Diagnostic setting
enlarge mesenteric nodes.

e Self-limited viral infections may also provoke mesenteric Robbins specifically
lymphadenitis. highlights the mesenteric

differential in surgically
evaluated abdominal pain.

e |ts clinical presentation can enter the differential of acute
abdominal pain.



Generalized acute adenopathy has systemic triggers

e Systemic viral infections, especially in children, may
enlarge multiple nodes.

e Bacteremia can also produce acute generalized
lymphadenopathy.

e Regional versus generalized distribution alters the likely
source of antigenic stimulation.

Distribution matters

A single draining basin and
multiple nodal groups imply
different patterns of
inflammatory exposure.



Clinical reasoning: Tender cervical node

Teaching case (hypothetical): A patient presents with a painful enlarged cervical lymph node
and acute tonsillar symptoms.

What links the tonsillar lesion to the nodal change?

Microbial products drain to a regional node, activating lymphoid tissue and causing acute
lymphadenitis.



Chronic nonspecific lymphadenitis is stimulus-dependent

e Repeated or prolonged immune stimulation leads to varied

Three compartments
nodal patterns.

e Follicular, paracortical, and sinus changes can coexist in B-cell follicles, T-cell
one node. paracortex, and lymphatic

sinuses are the main
reactive targets.

e The pattern reflects which immune compartment receives
the strongest stimulus.



Follicular hyperplasia is a humoral immune response

Mantle zone

Germinal center

Large reactive follicle within preserved
nodal architecture

Simplified follicular schematic; Not microscopic evidence

Enlarged secondary follicles contain germinal centers.



A germinal center has light and dark zones

Mantle zone + polarized germinal
center

Dark zone Light zone
Dark: Centroblasts; Light: Centrocytes

Simplified follicular schematic; Not microscopic evidence

Dark zone: Proliferating centroblasts.



Tingible-body macrophages record B-cell selection

e Some germinal-center B cells undergo apoptosis.

e Macrophages ingest apoptotic nuclear fragments, forming
tingible bodies.

e Their presence supports active reactive germinal-center
turnover.

Microscopic clue

Macrophages with
phagocytosed apoptotic
debris often accompany a
brisk benign follicular
response.



Reactive follicular hyperplasia versus follicular lymphoma

Favors reactive response Raises concern for lymphoma
e Architecture and sinuses preserved e Architectural effacement or monotony
e Follicles vary in size and shape e Relatively uniform follicular pattern
e Polarized centers; Mitoses and tingible e Loss of expected reactive polarity or
bodies macrophages

A pattern-based distinction, not a stand-alone rule



Follicular hyperplasia arises with several stimuli

e Rheumatoid arthritis as an example.

e Toxoplasmosis and early HIV infection may also show
follicular hyperplasia.

e The pattern identifies a type of immune response rather
than one unique cause.

Diagnostic caution

Interpret follicular
enlargement with clinical
context and other nodal
compartments.



Paracortical hyperplasia reflects T-cell activation

e Stimuli engaging cellular immunity expand the paracortical
T-cell zone.

e Acute viral infections, including infectious mononucleosis,
are classic settings.

e Prominent T-cell expansion can compress neighboring B-
cell follicles.

Anatomic pattern

The dominant change is
outside B-cell germinal
centers.



Reactive immunoblasts can appear alarming

e Activated T cells may become several times larger than

, Diagnostic pitfall
resting lymphocytes.

e They have open chromatin, conspicuous nucleoli and pale In exuberant reactions,
cytoplasm. speC|.aI studies may be
required to exclude
malignancy.

e Marked immunoblastic proliferation can mimic a lymphoid
neoplasm.



Sinus histiocytosis expands the lymphatic sinuses

Expanded sinuses
O ® ) P

‘ ‘ ] Numerous intrasinusoidal

N N\ )

macrophages
O ® )

Schematic sinus spaces; Not a microscopic section

Sinus-lining endothelial cells increase in size and number.



Sinus histiocytosis can be prominent in cancer-draining nodes

e Nodes draining cancers such as breast carcinoma.

e The reaction comprises expanded sinuses and macrophage
accumulation.

e A sinus reaction is not synonymous with metastatic
involvement.

Important distinction

A reactive response in a
tumor-draining node does
not establish that malignant
cells are present.



Reactive nodal compartments have different signatures

Follicles / paracortex Sinuses
e Follicular: B-cell germinal centers e Sinus histiocytosis: Macrophages
e Paracortical: Activated T cells e Enlarged sinus-lining cells
e Patterns reflect humoral vs cellular e Reflects increased sinusoidal reaction
stimuli

Keep anatomic compartments distinct



Slow enlargement explains reduced nodal tenderness

e Chronic nonspecific lymphadenitis often enlarges nodes
gradually.

e Acute tissue damage is typically less prominent than in
pyogenic disease.

e Consequently chronic reactive nodes are often nontender.

Avoid absolutism

Tenderness is a clinical
tendency, not a definitive
benign-versus-malignant
test.



Chronic stimulation is common in accessible peripheral nodes

e Axillary and inguinal nodes drain relatively extensive tissue
territories.

e Minor injuries and recurrent infections repeatedly
stimulate these basins.

e Residual reactive and scarred features may persist after
prior exposures.

Historical context

A node sampled today may
contain changes related to
both current and past
inflammatory stimuli.



Lymphangitis differs fundamentally from lymphedema

e Lymphangitis is an inflammatory lesion of lymphatic
vessels.

e Lymphedema is tissue swelling caused by impaired
lymphatic drainage.

e Inflammation and obstruction may coexist, but neither
term is interchangeable.

Two pathophysiologic
axes

Vessel inflammation
concerns infection/injury;
Obstructive failure concerns
fluid clearance.



Obstruction produces edema through impaired clearance

. Reduced
Lymphatic : .
. . — interstitial e
interruption
clearance

Distal fluid
accumulation

Lymphedema

The key defect is inadequate drainage, not necessarily a primary increase in vascular

permeability.




Secondary lymphatic obstruction has diverse causes

e Tumor obstruction or disruption of lymphatic vessels and
nodes.

e Surgical division of channels or postradiation fibrosis.

e Filariasis and postinflammatory thrombosis or scarring.

Category

These examples concern
chronic drainage failure
rather than the acute
immune response of
lymphangitis.



Persistent lymphedema drives chronic tissue change

e Sustained edema can promote extracellular-matrix
deposition and fibrosis.

e The skin may become indurated with a peau d’orange
appearance.

e Advanced poorly perfused tissues may develop ulceration.

Structural consequence

Persistent interstitial fluid
overload becomes a chronic
fibrosing tissue disorder.



Three different lymphatic findings in clinical practice

Inflammatory transport Disease of the pathway
e Increased lymph flow and cargo e Lymphangitis: Inflamed vessel
e Compensates for microvascular e Lymphadenitis: Reactive or infected
exudation node
e Can activate the draining node e Lymphedema: Impaired fluid clearance

Localize the involved compartment



Integrated case: Wound, streak, painful node

Teaching case (hypothetical): A hand wound is accompanied by a red tender streak along the
arm and ipsilateral axillary nodal pain.

Explain the clinical findings as an ordered anatomic sequence.

Infection at the wound - inflamed lymphatic channels (streak) - regional axillary
lymphadenitis (painful node).



Integrated case: A suppurative node

Teaching case (hypothetical): A rapidly enlarged tender node develops fluctuation and
erythema of the overlying skin.

What tissue change best accounts for fluctuation?

Extensive suppuration with neutrophils, tissue necrosis, and accumulation of pus within the
node.



Histopathology case: Enlarged, polarized follicles

Teaching case (hypothetical): A node retains its architecture; Follicles vary in size and contain
polarized germinal centers and tingible-body macrophages.

Which interpretation is favored, and what prevents overconfidence?

The pattern favors reactive follicular hyperplasia; Final interpretation still requires full histology
and clinical context.



Integrating the full lymphatic response

Inflamed Lymphatic Regional nodes

— —

—p
microvessels leak drainage increases react

Severe infection
may spread

The protective lymphatic response can coexist with secondary lymphangitis, lymphadenitis,

suppuration, or systemic dissemination.




Essential clinicopathologic distinctions

Increased lymph flow helps remove inflammatory edema
fluid and carries cells, debris, and sometimes microbes.

Red painful streaks suggest lymphangitis; Painful enlarged
regional nodes suggest acute lymphadenitis.

Reactive morphology follows the compartment: Follicles, T-
cell paracortex, or sinuses.

Suppuration and loss of bacterial containment explain
abscess formation and possible systemic spread.

Synthesis

Connect anatomy -
histologic response -
bedside presentation.
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