Introduction to the Lymphatic System
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Lymphatic System - Function

i eDrains tissue spaces of interstitial fluids
g back into the bloodstream maintaining
R fluid levels

eAbsorbs fats and transports it to the
bloodstream (lesser function)

*Major role in body defense and immunity

Hematic Lymphatic
system system
Defense

Memorial Sloan Kettering
Cancer Center..




Lymphatic System - Visualization

eLymphography (A)

eLymphoscintigraphy (B)

*Magnetic Resonance
Lymphography (MRL) (C)

e Contrast-enhanced
Ultrasound

e PET/CT (D-F)

eNear-infared (NIR)

-luorescence Imaging (G-J)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4 268344/

Memorial Sloan Kettering
Cancer Center..
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Lymphatic System — Filling/Imaging




Lymphatic System Components

* Lymph

* Lymph capillaries

» Afferent lymphatic vessels
* Lymph Nodes

» Efferent lymphatic vessels

* Lymphatic trunks/ducts

* Lymphatic organs and
tissues




Lymphatic System Cells

VisieLe Booy:

* Lymphocytes- (WBC's)

Neutrophil

* Lymphocytes are one of the most
radiosensitive cells in the body:

—T-cells
* fight off infection
—B-cells

*send in anti-bodies

https://www.visiblebody.com/learn/lymphatic/glossary



https://www.visiblebody.com/learn/lymphatic/glossary

Lymphatic Capillaries

Lymph capillaries in the tissue spaces

e Start blindly in interstitial
spaces

Lymph capillary
. Collagen fiber

| & e More permeable than blood
Arteriole  + © d TN o
\ ‘e i § "o Interstitial fluid ca pi "a ries

e Flows in one direction

Lymph (interstitial fluid)

Tissue fluid \ Lymphatic
vessel /
Endothelial

“flaps”

. A
Backflow ‘%?L
prevention U \\

valve

Lymph vessel
endothelial cells




Lymphatic One-way Flow
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Movement of lymph depends on
hydrostatic and osmotic
pressures
— facilitated by muscular contractions
and gravity
One-way flow due to valves
located within the vessels
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Lymph Nodes

e More afferent than
Afferent 1 efferent vessels

lymph vessel

_~ Germinal center

o  Fluid slows down in the
node
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. Efferent lymph e As fluid exits, it flows to

vessel

another node for further
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Lymphatic Organs

e Spleen ' @
— filters blood and manufactures B-lymphocytes that are 2 &

active in antibody production ; s g aae™®
03
* Thymus
— agland located in front of the heart; it produces immature

T-cells that, when mature, are involved in immune system J A Thyemss
responses | ’
— pediatric immunity ' - 1
* Tonsils e @
— palatinine in the lateral oropharynx R Splees
— pharyngeal (adenoids) in the nasopharynx i T

— lingual at the base of the tongue in the oropharynx




Lymphatic Ducts

* Right lymphatic duct * Thoracic duct

—drains right arm, right —drains the lower

side of the head and extremities, pelvis,
_ and abdomen via the
neck, and right thorax_w A

iy cysterna chyli
—drainsinto theright —drains the left arm, left
subclavian vein

thorax, and left side of
the head and neck

—drains into the left
subclavian vein

Memorial Sloan Kettering
Cancer Center..
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Lymphatic Circulation

ympn nod

Memorial Sloan Kettering
Cancer Center..




Lymphatic Flow vs. Circulatory Flow

How does
the fluid
flow
around
the
system?

Flows in a closed
continuous loop through
arteries, capillaries &
veins.

Blood is pumped by the
heart.

Muscles in veins assist
iIn movement.

Valves prevent backflow
In veins

Flows in an open circuit
from tissues into lymphatic
vessels to be deposited into
vena cava.

Lymph is not pumped.
Muscles in vessels assist
movement.

Valves prevent backflow in
larger lymphatic vessels.

Blood vessels

Thicker walls
Valves

Closed system
No lymph nodes

Heart facilitates
the flow

* Lymph vessels

Thin walled
More valves
Begin blindly
Lymph nodes
No pump;
muscles
facilitate flow



Lymphedema

Normal |/ I
lymphatics [,

Excessive accumulation
of fluid in tissue

Due to blockage of
protein and lymph fluid
return

Tumor
Surgery

—Removal of axillary lymph
nodes in breast patients

Radiation



Lymphedema

Stage 1 Stage 2 Stage 3




Lymphedema Prevention

* In radiation therapy

—When treating
extremities always leave
a strip of untreated
tissue to prevent
lymphedema

—Massage therapy can be
used to alleviate pain
and prevent
lymphedema
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Sentinel Lymph Node Mapping

@,
e e BN

s S @
* Determines N
precisely the site , e
of lymphatic ALY —
drainage in the
axilla

* Surgeons can

remove only
infected nodes



Lymphomas

* Hodgkins disease

— Two peak periods of presentation
* Young adults 15-40
* Older adults 55+

— Spreads predictably

— Does not frequently present in the
extranodal site

— Reed-Sternberg cells

* Non-Hodgkins Lymphoma
— Pts usually older
— 95% 40-70 yrs of age
— Can arise anywhere
— Unpredictable spread
— More men than women




Mantle Field

* Axillary nodes

e Cervical
e Submandibular

 Supraclavicular
* Infraclavicular
e Mediastinal

- Kb i
e Hilar Vi




Nodes of the Head and Neck

superior

submental deep jugular

middle
deep jugular

inferior

: deep jugular

supraclavicular

* Submental
* Submandibular
* Jugular chain
— Anterior part of the neck
* Facial

Tip for therapist

The most common lymph node involved
in head and neck canceris the
jugulodigastric node found at the angle
of the mandible.

Memorial Sloan Kettering
Cancer Center..



Nodes of the Head and Neck

superficial parotid nodes
(deep parotid nodes
deep to parotid gland)

mastold nodes
occipital nodes
external jugular node

} facial nodes
jugulodigastric node
subparotid node mandibular and
lateral group of deep cervical submandibular
(spinal accessory) nodes nodes
intercalated node submental nodes
inferlor deep cervical superior thyroid nodes
thoracic duct R VOO 100

amedo{ luwar m Memorial Sloan Ketterin,

SUDClaViaﬂ nOdO wmac‘am m 9 Cancer Center.. e



Lymphatic of the Lung

* Drainage to lymph nodes is dependent on each lobe:

* Hilarinvolvement=60% in rt upper and middle lobe ca. 75% In
lower lobe ca.

* Mediastinal= 40-50% of all cancers
* Supraclav= 2-37% Superior mediastinal metastasis

* *Small cell lung cancer tends to metastasize quickly
— Usually most aggressive- manifests and spreads rapidly



P
aratracheal nodes L. intemal jugular vein

Inferior doep cervical

(scalene) node Inferior deep cervical
Right lymphatic duct node

{entering R. venous angle) Thoracic duct (enering
Right subclavian L. venous angle)
lymphatic trunk Left subclavian vein
Right subclavian vein R
Right bronchomediastinal

trunk Aortic arch node
Superior tracheo-

; Bronchopulmonary (hilar)
bronchial nodes g
Bronchopulmonary
(hilar) node Pulmonary nodes

Drainage from deep
Pulmonary :
(intrapulmonary) lymphatic plexus
nodas
Subpleural lymphatic
plexus
Interiobular lymphatic 14
vessels
Deep plexus Visceral
drainage follows pleura
bronchi, anteries,
and veins

—» = Drainage from lelt superior lobe — = Drainage from right lung and left inferior lobe



Lymphatics of the Breast

Breast Lymph Drainage

Perastermal Nodes
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Right Breast | Left Breast

Srrsun

* Primary lymphatic
drainage to the axilla
(75%0)

* Second drainage
pathway is infraclavicular
and supraclavicular
nodes

* Internal mammary
chain (IMC)

— Most common in inner
quadrant breast cancer

QIR
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[ 1. lateral axillary nodes
N 2, 3. Pectoral nodes
4. Subscrapular nodes

5. Central axillary nodes
6. Infraclavicular nodes
7. Parastemnal nodes

B. Supraclavicular nodes

© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.cor




Lymphatics of the Pelvis

lateral aortic
(lumbar) nodes

common
iliac nodes

internal iliac nodes

\\>- external iliac nodes

.":v::r,... "9“

deep inguinal
nodes

/

‘ superficial inguinal
organs

A : nodes
perineum |
| I
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Lymphatic Drainage of Pelvic Tumors
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E Ovarian cancer F Vaginal cancer G Rectal cancer
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