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1—Pulmonary Artery
2—Pulmonary Vein
3—Heart

4—Aorta

5—Capillaries
6—Venous System
7—Lymphatic vessels &
lymph nodes
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Initial Lymphatic Network
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Closed valve

/ {, Direction of lymph flow
Lymph Angion =

Segment of

lymphatic vessel

between two sets of LYMPHANGION DURING












Lymph node with collecting vessels seen

with help of oily blue dye




Anterior auricular

Cervical

\‘ Submental

Intercostal

Ibital




Posterior Auricular

Occipital

Popliteal







JThoracic duct
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Howrdorwerknow: this silly: massage works?
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Tributary Zones

Each LN receives lymph
fluid from a specific region.
This area is considered the
tributary zone of the
regional LN.

Tributary zones are also
known as lymphotomes.

The lymph collectors of the
trunk originate at the
watersheds and move
lymph fluid into the closest
regional LN group--axillary
and inguinal nodes.



Ultrafiltration




Pushing Pressures

BCP=Blood capillary
pressure: Force of blood
cells pushing inside of
vessel wall trying to get
out into interstitium.

BCP IP=Interstitial pressure:
Force of blood cells
pushing on outside of
" — vessel wall trying to get
= inside vessel










Osmosis



Colloid
Osmotic

Course Manual Page 21



OSMOSIS=water
molecules diffuse
along concentration
gradient.

Since protein
molecules are too big
o fit through holes in
mi-permeable
ane the water
he side of
order to




Venous Reabsorption

Veins and Lymphatics:

Act like a sponge or a
straw. They both pull
fluid (blood) from the
interstitium with a
suction force.
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PUlling (SUctioning) Pressures

COPP=Colloid Osmotic
COPP Pressure of Plasma:
Suctioning force pulling water
to protein inside vessel wall in

() plasma.

() (4 ' CcOPI=Colloid Osmotic
() () ¢ QDQ Pressure of Interstitium:
1O Y Suctioning force pulling water

to protein outside vessel wall

@Q COPI in interstitium.
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A s pushed out by the arteries each

E
* Only 90% of this is reabsorbed through the veins.

The remaining 10% is the net ultrafiltrate which is reabsorbed
via the lymph system=2-4 liters of lymph daily.




Behive Pressures










+ Decreased







Protein molecules left in

interstitium can cause:

»increased fluid in tissue spaces

Mncreased edema

»scar tissue development
»skin gets hard

»fatty tissue deposited

»swelling pathologies worse when overweight
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Lymphedema can
develop in any region of
the body that has
suffered enough
damage to the

lymphatic system.
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EYMPHEDEMA SECONDARY TO
CANCER TREATMENTS

Vedified radical mastectomy.
axillan/ nede dissection
iaclabionitheatment
OVER40%0 develop LYMPHEDEMA

ISUIRPECLOY,

axillaR/AReEENCISSECHON
20°%6rdevelop LYMPHEDEMA
zlellzitlen

S0Y%erdevelop LYMPHEDEMA






Lymphedema can develop

due to:
SURGER/~-remoyval o lymph nedes

SURGERAWItHOUEREMOVING Iymph Nedes
RAGIAORIIERRPY,
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3Ma Spectrum

ACUTIE CHRONIC

ACUNE INJURY LYMPHEDEMA

CV

Noermalintiammatery Cascade



g Spectrum: Severity

Moderate Severe




Severe

Mod-Severe

Moderate
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Mild Moderate Mod-Severe Severe
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Lovejoy-Evans Swelling Spectrum

Amount of Pressure in
Compression Garment /
Massage Frequency

Time Present /
Amount of Swelling & Fibrosis




A

Severity Bil: 1 ahead of the curve

Assessing patient complaints: numbness,
tingling, burning, pain, weakness, loss of
ROM, loss of endurance, QOL
Impairments: Look for HX of lymphatic |
system compromise-orthopedic traumas %
Consider the less obvious limb...the &
obvious limb is ahead of the curve but the &%
other limb is on the same swelling A
spectrum. The pathology may have been
less severe but it then had to compensate
and kick into overdrive. Attend to it as well
Catching pathology earlier will
require less care




Orthopedic Trauma: Consider
underlying lymphatic pathology

When patients fail standard PT protocols:

Exercise & Modalities: ice/heat, US, E-stim

Consider the underlying lymphatic system’s

capabilities prior to the trauma/surgery.

PT underwent TKR with subsequent DVT failing

standard PT sent to ITPT for CDP RX

EVAL: Underlying lymphatic system failure noted:
CVI. red color lower leg, shine, hair-loss,

teleangiectaias, congestion/fibrosis-loss of skin

mobility

AROM EVAL 2D Wraps + HEP MLD 5xD

Knee Flex: 90 deg 4/10 118 deg 1/10 pain




iIde of spectrum

Allowing the fluid to remain causes the skin to stretch out,
veins to fail and after enough trauma the lymphatics will fail.

Eventually lymphedema will develop even in orthopedics
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PT Visits ~$100/hr

Inancial cost:

-

A

-20=%2000

3-5=$500 5-7=$700 10

-3=%$300

2




, Financial cost: Compression Garments
OTC 20-30mmHg knee-high ~$30/pair

OTC 30-40mmHg knee high~$60/pair
Custom-fit 20-30mmHg Knee-high~$300/pair
Assume 4 pair for hygiene per year

- —
OTC 20-30 OTC 20-30  Custom 20-30 Custom 30-40
$120 $240 $1200 $1200




A

Financial cost: PT visits + Annual Compression
Prevention progressing to Stage Il Lymphedema

$420 $740 $1900 $3200




Quality of life: Turns the curve around




QOL due to: work needed to control lifelong:

A

Occasionally no sock Dally"sock

Light OTC sock Stiffer custom'sock
Easily donned Tools or caregiver daon
MLD shower MLD QID-QH

No congestion Fibrosis=Tennis ball




ceded-left side of
evention

By catching swelling early less RX required=cheaper
Less difficult to manage physically & emotionally
Better QOL



What Is Lymphedema?

Abnormal
within the spaces
*Results from of the
due to of the lymphatic

vessels or nodes

and
which leads to
: of the skin and
deposits of tissue

condition therefore patients
are at for such as

Foldi & Kubik Lymphyology, pg 232
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TYPES OF LYMPHEDEMA:

Primary Idiopathic
Lymphedema

Secondary Lymphedema

Foldi & Kubik Lymphyology, pg 240




TERMINOLOGY
Pri m hedema
IRl onsetmﬂ% Ke em

@) Blgtn congenital lymphedema
BElOhEiade S5 IVmpPRECEMal PraecoX

AltEeagersSHVmphedemal taraum



Hereditary Lymphedema
IVpeENTNeRREMIIFOY: Ivpe IT Meige:

(Eengenital NoR congenital familial
EIEPIANTIAs]S @ccUrs at puberty.
BIFL Associated with
IDETECRNBNEE aneMalies; myopia,
[mphEdema Vellownalls, Verenrae
[ocated distalito ahomaly,pantial
tHENRGUIRE! SYEACH/IVAGIFtE LOES
IGamEnt HEaRNGNOSS) ClElt

palate



Causes of Secondary Lymphedema:
Surgicali removal off lymph nodes/vessels
Radiation therapy,

BleckageroitlymphnrNedes/Vessels
“[linslo)f

Sl tiSSUE CaliSed by SUFGEry,
ElaRasis
(ODESIY
PIEGNENEY,
[NPECEMa
Treltinnlz) [ otfnls
VenoeusHrlltrENBVAFEPAIIS GV CoRtIAUEG:




Causes of Secondary

LymPhedema continued:
FIPrEsIS O the Inguinal Lymph Nodes: LNs

eplacediay scal tissue
@ellulitisy/AIntection
Animaiibites/seratehesior bugl bites (filariasis)

EyelichaIopatiiciedEemarsyndreme (fltid=
ELENUORISYRCIOME)

ImmoepinFlackieiRROMNESanaSWENInG S/p
HOLALOR U

VEdICAINPROCECNES
Salf=Inleltiege
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Lipedema

Swelling pathology of unknown etiology
Often mistaken for obesity and sometimes lymphedema
Predominately

Epidemiological study performed by the Foeldi’s in 2001
lipedema present in

Often manifests at menarche, or menopause, or during
pregnancy

small trunk set on large pair of hips/legs
Quality of the tissue is quite

Capillaries have to cork-screw around fat cells and become
stretched and fragile leads to CVI

Complain of ("growing pains™?)
Foldi & Kubik Lymphyology, pg 396




Patient Education: Lipedema

J randout: Lipederrna



Handouts/ARCHIVE/DX Lipedema.doc
Handouts/ARCHIVE/DX Lipedema.doc

Diet and exercise alone will not
change

the shape of the legs

« Can abuse diuretics and laxatives

*pts feel ugly and misshapen-
*/eads to depression

*Give up on trying to diet and
exercise

ecan lead to obesity

**Loraine believes this Is
etiology of Fibromyalgia
















HEONIC VY ERoUS IS
(CVI)



- «STAGE I: Venous insufficiency — CVI
*RX: Lymph mobs not required/compression only

*STAGE II: Phlebolymphodynamic insufficiency
lymphatics are healthy but unable to handle load.
— « RX:! Lymph mobs beneficial-compression with
socks or wraps.
. (shorter course 1-2 days)

*STAGE Ill: Phlebo lymphostasis - increased fluid load
and injured vessels-safety valve insufficiency.
« RX: Lymph mobs and compression with
bandages until
reduced adequately then socks.
. (longer course 3-5 days)



CVI with
secondary

lymphedema
(phlebolymphedema)

Protein molecules left
In interstitial spaces
due to failure of the

lymphatics cause
oliferation of scar
and fatty tissue
its. Skin
shiny,







Lymphedema Stages In Brief
Stage O/llatency: At-risk limb no clinical S/S

Stage 15 issluessefit; able to create imprint;
sWellingieducesswitnrrestiand elevation

Stage Il isstesihard; nerionger able to
cheatempitAsWelling dees net redlce

Stage I DEEPENING Ol the joInt fields;
paplllomasieirthersKinIVmPNRICYStS or fiStUlae,
floresls, geldrotie s



Early Subjective Symptoms

ningling FEUIIRESS
NUmbREss ACHING
BUlraing _Inability 1O Wear
Tightness J_ewelry, WatChes,
Siie e fILES

: g Clothes vecome tight
diickening

: Sympiems fluctuate

ISIE2VIRESS
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Increased Risk of Infections

Stagnating YMPRGEYLES! N rEgions of the
pECYAWIthNVMPREdEMa Calse decreased
IMMURENESPONSE; capabilities

SKinNs tnablertoriiRcton as an immune
GElEnserendan

SUSCEPLIPIEMONUNGI-MYCOLC INTECHONS,
SUHEPLOCOEEUSHSIaPNYIOCOCCUSIWRICH IEaES
LerCEItS

REPEAIEHNCE!NILSFCaRNCalISENarStiaderZ
IVMPRECEME N ONIECOMEISIATE!S



DIEFICULT PHOTOS



Stemmer’s Sign: Unable to lift skin away from body















Oncelegy’ signs continued:

Gontact Phyvsician to R0 CGA DL,

to Initiating RX

NoenFhealingiweund
SWelliIngumererpreximal thanrdistal
SUphaciavicliameuntainfrather thian iessa
EAINISICIOSERIOISHOUIHERthant nermal

plelfel orairtisions plo Sefieplisie) Wikal M4 ED
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INENEIESISHEARCINOMateSa-ImpPRrVESSels CA

flllee
Palid

V/SiStaceompanyingNympReEdEma

iiiansIlCEN ROl MOSHSEE=theUFHRISKIN
DESENECINESSUENREERMOURIENGES
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reatment Approaches









Manual Eymphatic Drainage
(MED)Imassade; technique
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“OUR PROBLEMS WITH
LYMPHEDEMA ARE
BURDENED WITH
IGNORANCE"
=M Foldl,






