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Lymphedema

Objectives...

» 1) Understand the etiology. prevalence, and clinical course of
lymphedema

2) Understand effective treatment strategies

3) Appreciate the unique variables of acute care lymphedema
freatment
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The Functional Lymphatic §ysfem




9/17/2024

Pathophysioclogy of Lymphedema

» Lymphedemais an abnormal collection of protein-rich fluid in the
rstitial space that results from a disruption of lymphatic flow back
into your systemic circulation. This results in water retention and
swelling of tissue.

Obstruction may occur in both the lymph nodes and the lymphatic
vessels; eventually subcutaneous tissue becomes fibrotic, impairing
vascular flow and oxygen fransfer to tissues.

It may result from or be aggravated by radiation therapy, trauma,
cancer, morbid obesity, or surgery involving the lymph tissue.

Pathophysiology of
Lymphedema

nding on the of the lymph
truction, the edema may be unilateral or
ral.

er the lymphedematous area becomes
ed with a peau d'orange appearance

Peau d’orange skin appearance
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Pathophysioclogy of Lymphedema

» The effected area may develop verrucous cobblestone plaques,
also known as Elephantiasis Nostras Verrucosa.

» The HRQOL measure is a mulfidimensional
assessment that con: emotional, functional.
social/family, and physical domains.

Pusic et al completed a systematic review of QOL
Im pa ct of outcomes in breast cancer related lyn

Lym P hedema results showed that exercise and com
decongestive therapy were associ
improved overall QOL in this population.

Causes.

Milroy's Disease — Genetic mutation resulting in foot & leg edema
Filariasis (roundworm infection)

Cancer
Infection
Trauma
CHF
Portal HTN
Burns

t bite
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Risk Factors

Axillary radiation or node removal

Sentinel node removal
Obesity

Local radiation to axillary, inguinal, pelvis, or
subclavian areas

Delayed wound healing

Scarring of right or left subclavian ducts

Intrapelvic or intra-abdominal tumors that
compress lymph system components

Difficulty fitting into clothing

Slgns & Fatigue
Symptoms Pain

Aching or warmth in the affected arm or leg

Feelings of tightness, heaviness, or weakn
the affected arm or leg

Fever, chills, and generalized weakness
Difficulty with ADL's
Social awkwardness due to appearance

Recurrent infection (bacterial or fungal)

. Between 10% and 40% of patientsin the
|nCIdeﬂce U.S.who undergo breast cancer surgery
withlymph node dissection develop some
degree of ipsilateral upper extremity
edema

Congenital lymphedema occurs 70% to
80% more often in females

Lymphedema of the upper extremities
occurs most often affer breast cancer;
lower extremity lymphedema occurs most
often with uterine or prostate cancer,
lymphoma, or melanoma
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Physical Findings

Edema, typically non-pitting, in the affected extremity

Fissuring, ulcerations, and skin breakdown, with clear, yellow
exudate

Thickened skinin the affected area, along with erythema

Stemmersign is positive (inability fo lift the thickened skin between
the first and second toes or fingers when pinched)

Lymph Drainage Map

Manifests as swollen, sometimes disfigured
extremities or truncal regions that can cause
pain and functional impairment

Electron microscopic examination of damag
lymphatics show that the destruction first

MOnlfeSTOhon occurs proximally, at the smooth muscle cells of

the vessel walls

Functional studies show that when lymphatic
drainage is interrupted, it leads to superfici
collateralization with retrograde flow to the skin
lymphatics.

Lymphatic fluid stasis les to skin thickening
and subcutaneous soft tissue fibrosis.
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Genetics

patients develop secondary lymphedema
ue fo cancer freatment remains unknown.

ent studies have identified polymorphismsin mulfiple
date genes that appearto be associated with the
nt of breast cancer-related lymphedema. 12

A recent study compared the frequency of genetic

polymorphisms among breast cancer survivors with or

without lymphedema and found significant associations for
f which are involved with the body's

ciated with immune-deficient
with lymphedema. «

Incidence
Breast

ed prospectiv

ospec
in Pennsylvania, ) Concer

nphedema
et corelated with modera

ion (ALND) wa

Impact of radiation — difficult to
separate effects of radiation from surgery,

» Radiation targets alone for breast/chest wall was 14.5%

» Breast/chest wall and supraclavicular was 31.5%

» Breast/chest wall, supraclavicular, and posterior axillary region was
41.4

» Genitourinary cancers was 1

Gynecologic cancers was 34%




Measuring
Lymphedema

Water displacement - Good for
quantifying limb volume, not good
for localizing lymphedemato a
particular limb segment

Circumference
Measurement

» Taken at specific anatomic
landmarks, accounts for size
variations on the limb, and allows
for calculating the limk olume

Perometry

» Noninvasive optoelectronic device
using infrared light to create an
image of the limb and volumetric
measurement. Abnormalities in
particularregions can be
accounted for.
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Bioelectrical
Impedance

» Measures the opposition of flow of
an electrical current through the
body

The path of electrical cumrent
through tissue is frequency-
dependent; taking into account
the extracellular water
compartment.

Diagnostics:
Lymphoscintigraphy

» Usesradioactive colloid material to
detect obstructions or inflammation
within the lymphatic system

Diagnostics: Lymphangiography

» Outlines the lymphatic system

&
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Diagnostics: Near-Infrared
Fluorescence Imaging (NIRF)

Involves intradermal administration of indocyanine green (ICG) dye

Immediate uptake into dermal lymphatics and maps the transit
through the collecting and conducting lymphatic vessels

Can guide lymphedema-relieving surgeries, such as
lymphaticovenular anastomoses to redirect drainage toward
otherwise unknown, newly formed functional lymphatics, crossing
surgical and radiation scars.

Used to demonstrate the effectiveness of manual lymphatic
drainage (MLD):z

Decongestive Lymphatic Therapy
DLT)

» Lymphatic drainage massage (LDM)
» NIRFimaging showed a 23% mean increase in lymph system contraction
speed affer LDM
» Compression garment
» Exercise for those having, or are at risk of developing lymphedema
» A meta-analysis of 19 studies using resistance, aerobic, or other types of
exercise by patients with breast cancer showed it can be safe and
doesn'tincrease their risk for lymphedema or exacerbate their
symptoms when proper supervision is provided 1

9/17/2024
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“Up To Date” statement
on medications...

» Pharmacologic treatments are not generally
used, as no drug has definitively been shown to
be beneficial. In parficular, diurefics should not
k

Diuretics may result in volume depletion, with
fluid loss coming from the infravascular space.

bstruction, the edema cannot
ly mobilizedinto the vascularspace. i

me refinoid agents such as Soriatane (can
help prevent hyperkeratinization) s and Tazorac
(canh modulate the differentiation and
proliferation of epithelial fissue).i»

Lymphatic Reconstruction

gical reconstruction of the lymphatic system, creating
anastomoses between lymphatics and veins.

Less invasive than other surgeries and usually only requires one night
in the hospi

enteen studies enrolling 2,251 patients who had lymphatic
venous anastomosisin the upper extremities, lower extremities, or
head/neck, reported volume reductions from 2%-91.7%.14
» In studi

involving more than 50 patients, | found the following

» Koshima, 2004, 52 patients, LE = eduction.is

» Campisi, 2010, 1,800 patients, UE's and LE's =

56% reduction.s

Lymphovenous anastamosis

10



Recent Research

>

>

9-cis and 13-cis retinoic acids have been found to be potent
lymphangiogenic factors that stimulates proliferation, migration and
lymphatic vessel growthin various animal models. After injection,
faster lymphatic drainage and increased lymphatic vessel density
was demonstrated.

This study reviewed data from 4,437 patients who were diagnosed
with lower extremity lymphedema at Mayo Clinic in Rochester from
2000 to 2020. Compared with a matched control group, the group
with lymphedema had an increased risk of skin cancer, and for
patients who had lymphedemain one leg, that extremity was nearly
three times as likely to have skin cancer compared with the other
leg

Recent Research

> At present, there are 28 known genes that might harbor causal mutations for
primary lymphedema, yet these identified mutations account for <30% of the
identified case presentations.z

Preclinical animal models of acquired lymphedema lend support for therapeutic
lymphangiogenesis through VEGF-C/VEGF-R and various other
lymphangiogenic growth factor signaling pathways.z

Early human trials of injecting human growth factor, VEGF-C, into newly
transplanted lymph nodes in the axilla following mastectomy showed a 46%
reduction of excess arm volume after the 12-month follow-up. Lymphedema
Quality of Life Inventory (LQOLI) questionnaire showed significant and sustained
improvement of quality of life.s:

[ Lymphatic vessel

9/17/2024
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“"Hot off the Press” Research

» Stanford University has identified a molecular cause of lymphedema
involving the inflammatory molecule leukotriene B4 (LTB4). This
discovery has led to the development of a potential drug
treatment, Bestatin (also known as Ubenimex). This drug prevents
LTB4 from blocking normal drainage of lymphatic fluid and also
prevents further damage to lymphatic vessels. Clinical trials are
ongoing, marking the first time a drug treatment is being tested for
lymphedema

Surgeons have recently performed the first-ever dual robotic surgery
for lymphedema, which combines advanced microsurgical
techniques to transplant lymph nodes and reconnect lympha
vessels. This offers greater precision and reduced recovery tim

s

ComproGear

What are the sock -
~
: S y o

Levels of
Compression

Ankle Brachial Index (ABI)

Highest pressure in the right foot

Highest pressure in both arms

Highest pressure in the left foot

Left ABI =

Highest pressure in both arms

9/17/2024
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3
ABIResult Disease Process  Action

Calcification/vessel hardenir|Refer to vasculsr specialist

Normal

[Compression allowed, 30-40 mmtg

Bordertine

[Compression allowed, 30-40 mentig

Some arterlal dissase [Compression allowed, 30-40 memg

Modarate arterial disease  [Reduced compression advised,

2330 mmig

Severe arterial disease | Compression is cantraindicated

Source: Journal of Wound, Ostomy and Continence Nursing 391251 521529, Marchy.

001 10,1097/ WON 0bO13¢3182478dde

How fo Quantify S

retch

You can slip the pressure monitor
under the compression product
and measure the amount of
pressure being applied.

This device costs around $495.00.

What | Consider Before Bandaging

Are the wound care orders consistent with the frequency of thi

compression bandaging?

At the end of the patient's time in my facility, is there a capable
party to resume this interventiong2 Can someone be trained?

Does an ABI need to be performed to establish a safe amount of

compression?

I'sand O's! How much urine is being produced if fluid isn't being
removed during dialysis or Aquapheresis?

Is the CHF stable enough to handle the increased fluid burden?

Are creatinine levels safe enough to not worsen kidney function?

9/17/2024
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Lymphatic Pneumatic Pump

» Provides peristaltic compression, distal to proximal

» Typical wearing schedule is one hour in the morning and one hour in
the evening

“Be careful with pumps, they tend to
push fiuid to other parts of the hody™

14
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Comparison over three weeks...
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oy,
@D A you sre you wint your hushend 1o help you?

MEDIGRIP" LF

[
CHANGE FREQUENCY:

Nat made

18



MEDIGRIP" SIZE RANGE

MSC9501 B -25in(6.35¢cm) Hands or small arms

MSC9503 Legs or large arms
MSC9505 F - 4in (10.16cm) Large knees or thighs

MSC9507 J - 6.75in (1715¢cm) Small trunks

Popular Types of Compression

Unna Boot

Popular Types of Compression

Comprilan

9/17/2024
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Popular Types of Compression

Jobst
Compression

Stocking
Donning Tool

20
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Myth Buster Question...True or
False?

It is NOT appropriate to apply
compression bandaging to a
weeping extremity that has been
saturating through all of the wound
dressings.

21
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Falsel

The best way to stop the
weeping is to apply
compression to the limb.

When NOT to compress

» Acute Infection (e.g., Cellulitis). Compression should
not be appliedif there is an active infectionin the
affected limb, as it can worsen the infection or cause

i ad. Treating the infection first is essential.

unstable CHF: Compression can shift fluid
culation, which may overload the
heart, worsening symptoms and potentially leading to
heart fail lecompensation.

Arterial Insufficiency: Contraindicated in patients with
i ant peripheral arterial disease (PAD), usually
defined by an ABI (Ankle-Brachial Index) of less than
0.5, as it can further restrict blood flow and lead to
ischemia or tissue damage.

When NOT to compress

» Acute DVT: Compression should be avoided in a limb with
an untreated or newly diagnosed blood clot, as it may
dislodge the clot and cause complications like a
pulmonary embolism. Compression can be reconsidered
after anticoagulation therapy is well-established.

Uncontrolled Hypertension: Compression therapy can
ease venous return and elevate blood pressure. In
nts with poorly controlled hypertension, compression
f rapy may aggravate the condition and needs to be
used cautiously.

22
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How long for blood thinners to
become therapeutic?

Heparin (Infravenous): Starts working almost immediately, with therapeutic effects
ob d within min

Heparin (Subcutaneous): Takes about 1 o 2 hours to achieve therapeutic levels.

Low Molecular Weight Heparin (e.g., Enoxaparin): Takes about 3 fo 5 hours o rea
k levels, and therapeutic eftects are generally observed within a few h

Warfarin (Coumadin): Takes several days (fypically 3 fo 5 days) o reach therapeutic

leveis due foifs impact on vitamin k-dependent cloffing factors, which have varying

Direct Oral Anficoagulants (DOACs):

Eliquis (Apixaban): Reaches peak levels within 3 fo 4 hours, with therapeutic
effects often noted within a few hours

Xarelto (Rivaroxaban): Reaches peak levels within 2 o 4 hours, with therapeutic
effects typically observed within a few hour
Pradaxa (Dabigatran): Reaches peak levels within 1 t urs, with therapeutic
effects usually occuring within a few hours.

Savaysa (Edoxaban): R vithin 1 o rs, with the
ects observed withi

Inpatient Lymphedema
Reminders

If appropria
care needs

ian writes an order
pression bandaging
where

shift.

compression
n be r

ation where it will not be thro

rial used is offen ve

laundered,

Lymphedema
Referrals

Last minute referrals are difficult, .
there Is a capable family member who
available to be trained.

Ideally, the patient will be able to continue
their progress post-discharge by fransitioning
fo an oufpatient or home heaith

specialis.

Unfortunately, follow-through and k
with compression bandagingin th
ith and SNF setfing is greatly

23
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Info for Referral Sources

appropriate for a patient to be measured for compression
ings before they have regained their baseline size.

inning January 1st, 2024, Medicare finally began paying for
compression stockings. Assuming the store-front business can bill
Medicare, they will require the prescription, sizing measurements,
and necessary insurance information for billing purposes.

Often, VA benefits will cover the cost of the recommended
compression stockings.

That's a Wrap!
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