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More Than Just 
Getting the Leg 

Up

Mary McVicars Heckel, PT, DPT, CLT-LANA, CWS®

A little about me

Graduated from the College of St. 
Scholastica in 1996 with MAPT, and in 2013 
with tDPT

CWS® and CLT since 2006

CLT-LANA since 2008

Member of PUPC/IWCC since 2013

Have worked in SNFs/sub-acute rehab, 
outpatient based wound clinic, and home 
health settings

Current practice is 100% home health 
treating primarily patients with wounds 
and/or lymphedema

Avid outdoors person and dog owner

Spent yesterday at a rally (dog obedience) 
event where my Golden Retrievers earned 
a couple more legs of their next titles

1

2



11/4/2022

2

Session 
Objectives

Attendee will be able to:

Understand CEAP’s C staging of CVI

Understand staging of lymphedema

Discuss the updated Starling Principle 

Discuss the importance of screening for compression safety

Identify interventions for treatment of VSUs

Discuss patient centered approach for improved patient QoL and 
outcomes

CEAP

C0 No symptoms

C1

Reticular veins and Telangectasias

C2

Varicose veins

C3

Edema of the ankle

C4

a. Skin changes including red patches, itching

b. Thickening of skin and change of skin texture may become 

painful; lipodermatosclerosis and/or atrophe blanche

c. Corona Phlebectatica

C5

Healed ulcers

C6

Open ulcers

r. Recurrence of open ulcers

•C — Clinical - Shows the disease’s effects

•E — Etiological - Shows the underlying cause of the CVI.

•A —Anatomical - Shows which veins are affected.

•P — Pathophysiological - Shows how the movement of blood is affected.

(Rasmussen, et al., 2021)
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Starling's Principle – proposed in 1896

• The oncotic pressure creates reabsorption in the venules

• Only 10% of interstitial fluid returned to circulation via the lymphatic 
system

• Protein

• Cellular debris

• Long-chain fatty acids (in the intestine’s lymphatic system)

• Water (accompanying the protein)

(Wennen, Carlson, & O'Donnell Jr., 2019)

Starling’s Principle Revised 2010

• Capillaries filter to the interstium
their entire length (Levick & Michel)

• Fluid does not return to the venule
side of the capillaries as previously 
thought, only via the lymphatic 
system

• Vessels are lined with a structure 
referred to as the Glycocalyx.

• This structure disrupts the oncotic 
pressure gradient resulting in zero 
reabsorption by the venules.

(Wennen, Carlson, & O'Donnell Jr., 2019)
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The Glycocalyx

• The glycocalyx also provides leak prevention along the length of the vessels; 
however, it is not immune to weaknesses.

• The glycocalyx can experience destruction from such intrinsic factors as elevated 
blood glucose.

• A region of impaired glycocalyx would result in more flow out of the vessels resulting 
in more filtration, edema, and progression to phlebolymphedema.

(Wennen, Carlson, & O'Donnell Jr., 2019)

The Circulatory Systems

• Arterial and 
Venous 
systems are a 
closed loop

• Lymphatic 
system is a 
one-way 
system that 
starts blindly in 
the interstitium

Illustration is Copyright Academy of 

Lymphatic Studies. 

Authorized duplication only
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Lymphatic Capillaries 

Anchoring Filament

Copyright Academy of Lymphatic Studies. 

Authorized duplication only

Single layer of endothelial cells; may 

overlap, or lay close to each other

Blood Capillary

Lymph Capillary 

Endothelial Cell

Connective Tissue Cell

“Open Junction”

Lymphatic Capillaries

Connective Tissue Fibers

Copyright Academy of Lymphatic Studies. 

Authorized duplication only

Anchoring Filaments

Interstitial Tissue Space
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Lymphatic Capillaries

Copyright Academy of Lymphatic Studies. 

Authorized duplication only

Lymphatic Trunks

• Left Venous Angle

• Thoracic Duct

originates anterior to vertebrae 
T11 - L2

Copyright Academy of Lymphatic Studies. 

Authorized duplication only
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The Respiratory Diaphragm is an important 
Muscle to Activate

• Diaphragmatic 
breathing

• Use of Incentive 
Spirometer

• A good laugh

• Joke of the day

• What did the father buffalo say to 
his boy on his first day of school?

• -Bi-son!

• Why did the candle quit his job?

• -Cause he was feeling burned out

• When does a joke become a dad 
joke?

• -When it becomes apparent!

Lower Extremity Anatomy

Copyright Academy of Lymphatic Studies. 

Authorized duplication only
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Phlebolymphedema

• Often under-/undiagnosed 

• There are many reasons a person’s lymphatic system may 
underperform with the most common understood being surgical, 
where lymph nodes are removed or radiated for cancer care. 

• The transport capacity (TC) is the upper limit of fluid volume that 
the lymphatic system can return to circulation. 

• In cases of injury to the lymphatic system, the TC is reduced.

• In cases of primary (congenital) lymphedema, the TC is reduced

• In cases of phlebolymphedema, the TC is overwhelmed and may 
be normal or reduced

Phlebolymphedema

• Phlebolymphedema develops when the demand on the 

lymphatic system (lymphatic demand or LD, filtration or 

ultrafiltration) EXCEEDS the TC

• The leading cause in the USA of phlebolymphedema is CVI

• The leading cause of surgical related secondary 

lymphedema in the USA is TKA

• These cases of phlebolymphedema may have a normal or 

above normal TC

• They have a higher demand on the TC due to the 

ultrafiltration associated with CVI

(Dean, et al., 2020) and (Farrow, 2010)
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Diagnosis of Phlebolymphedema

• Clinical 
presentation for 
diagnosis:
• Presence of a 

(+) Stemmer 
Sign

• Toe, dorsal 
foot, ankle 
swelling

• Pitting edema 
progressing to 
non-pitting 

• Imaging
• Radionuclide lymphoscintigraphy

• Visualizes large lymph trunks and 
lymph nodes

• Does not assess the fine 
superficial lymph system or the 
lymph contractile propulsion

• Near-infrared fluorescence 
lymphatic imaging with 
indocyanine green (ICG)
• Depth limited in assessment

• Images the superficial lymph 
anatomy and contractile function 
and lymph nodes </= 3-4 cm deep

(Rasmussen, et al., 2021)

Histologic Changes of the Vascular System

• Persons with CEAP stage C3, have been found to have changes to their small vessels 
in both the lymphatic system and the venous system.

• Some of these changes have been found to include collapsed lumens, impaired 
lumen-opening laments, and cellular interdigitations closing the lymphatic 
junctions 

• ICG has demonstrated lymphatic involvement as early as C2 CVI with interstitial 
backflow, dermal backflow, vessel segmentation, dilation, and/or unusual drainage 
patterns

• These changes would warrant a diagnosis of phlebolymphedema through the clinical 
presentation and patient history with patients earlier than traditionally identified.

• Interestingly, HFpEF patients also have histological changes present that would 
reduce lymphatic functioning.  Their inability to clear fluid from the lower 
extremities will often result in the progression of blisters and the need for wound 
care often similar to VSUs.

(Kataru, et al, 2019), (Giacomo, 2020), & (Rasmussen, et al., 2021). 
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Transport Capacity versus Lymphatic Demand

0

1

2

3

4

5

6

7

Subclinical Stage 1 Stage 2 Stage 3

TC vs. LD

Transport Capacity Lymphatic Demand

The Lymphatic Demand can be 
reduced with components of 
complete decongestive therapy 
(CDT) that is utilized by 
certified lymphedema therapists 
It can also be reduced by 
patient routine/daily life 
changes

Lymphedema Staging

Stage 0 Subclinical or Latency Has a reduced Transport Capacity but no clinical swelling 

present

Stage 1 Reversible Soft pitting edema without skin tissue changes present, 

improves with elevation

Stage 2 Spontaneously 

Irreversible

Fibrosis, non-pitting, (+) stemmer sign, and frequent 

infections

Stage 3 Lymphostatic 

Elephantiasis

Significant increase in limb volume and tissue texture changes, 

(+) stemmer sign

(Zuther, 2005)
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Typical treatment that a person can often 
expect for treatment of VSU?

• Topical wound care

• Compression

• Elevation

• Low sodium diet

• Medication management 

• So, what are we missing?

Vascular Screening for PAD

• Are ABIs and TBIs being completed to 
make sure not compressing excessively 
in cases with PAD?

• 80% of the time a patient with a 
palpable pedal pulse will have an ABI > 
0.8 

• Calcium deposits can be present and 
result in misleading results
• Calcium deposits know with DM, CKD, long-

standing atherosclerosis, advanced age, or 
a genetic mutation
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Screening with TBI

Indicated for those 
with prior mentioned 
diseases to know if 
the ABI is trustworthy

Suggested ABI interpretation

>1.3 Abnormally elevated

0.95-1.3 Normal

0.8-0.9 Some arterial disease present

0.5-0.8 Moderate

<0.5 Severe

Use of Novel Compression in Mixed Disease

• Novel custom garments were shown to be tolerated by patients 
with mixed etiology in a study by Stucker et al
• Participants had an ABI >0.5

• An absolute pressure >60mmHg

• Wore their garments all waking hours 

• These were custom garments and had a resting pressure of 18-21 
and a working pressure of 34-46 mmHg.

• Some of the small experimental group were found to have a higher 
toe pressure following placement of the compression stocking.

(Stucker et al, 2020) 
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What is Sufficient Compression?

• Is the compression strong enough to be 
therapeutic for treatment of the underlying 
cause of the ulceration?

• Does the compression only treat the lower 
legs but the phlebolymphedema extend 
above the pretibial region? 

• Are we only moving fluid up the body?

• Are we treating the underlying condition?

Mixed Edemas

• Drug-induced peripheral edemas

• Myxedema due to severe hypothyroidism

• Nephrotic syndrome

• CHF

• Baker’s cyst

• Recurrent cellulitis

• Trauma

• Cirrhosis

• Obesity

• Protein losing enteropathy

• Pulmonary hypertension

• Calf muscle dysfunction

• Medications

• NSAIDs develop LE edema an estimated 
5% of the time

• Calcium channel blockers is dose 
dependent, rates of 5-70% have been 
reported

• Lyrica is a common cause and is dose 
dependent, rates as high as 17-27% have 
been reported

• CHF can be screened for with BNP 

• Abdominal obesity can worsen CVI and 
increase the risk of phlebolymphedema

• Pulmonary hypertension often an undiagnosed 
etiology of LE swelling, therefore consider an 
echo in those > 45 with unclear LE swelling 
etiology (Farrow, 2010)
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Methods of Temporary Compression

Skilled Clinicians Providing the Hands On Care

• Application of compression 
creates risks for new 
wounds related to poor 
application, slippage, 
pressure
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Alternatives in Standard Compression Options

Toe wraps

Chip bag to break up fibrosis

Tubular stockinet 

All in conjunction with a variety of 

multilayer wrapping

Exercises?

• Are we prescribing exercises? 

• Have we looked at a program for fluid pump mechanism and 
lymphatic fluid mobilization?

• Are we considering the person’s balance and fall risk in crafting 
this exercise prescription? 

• How do we find the right balance of patient time requirement for 
engagement and healing while not making so long that they 
disengage?

• Have we assessed their gait pattern for calf pump mechanism?
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Gait Analysis

Active Heel-Off in 

Terminal Stance

Absence of Heel-Off in 

Terminal Stance

HIIT

• Have we included a 
challenging enough routine 
(i.e. HIIT) for healing of the 
glycocalyx?
• The thickness of the glycocalyx

was found to thicken with HIIT 
for a 4 week duration

• Squats to Heel Raises

• High Knees

• HS Curls

• Lunges

• Heel Raises

(Schmitz, et al., 2019)
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Exercises

Do we provide our 

patients with 

prescribed home 

exercise programs?

Are they tailored to 

their abilities and 

fall risk?

Do we use HIIT 

formats with any of 

the completion of 

the exercises?

Calf Raises

• 3 sets of Calf Raises tid will 
help heal a VSU faster

• Not all persons have enough 
strength or balance to 
complete these

• Kitchen sinks are a great 
location to have sturdy support 
for completion of calf raises 
for appropriate patients
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Massage?

• Is massage for fluid mobilization appropriate for this person?

• MLD along the length of the saphenous and medial and lateral thigh 
resulted in the largest improvements in venous blood flow in a study by 
Crisostomo et al (2021)

• This is a small region of the lower extremity that is generally within 
reach of the patient 

• This portion of the body can therefore be treated routinely through 
educating the patient in simplified self-manual lymphatic drainage (MLD)

• This can make a great repurposing of bathroom time, drop the phone 
and do SMLD!

Self MLD

Do you have access 

to a massage 

handout?

Do you have access 

to an online 

exercise program 

that may allow for 

building a 

handout?

Would you know 

how to have your 

patients do the 

massage?
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Sequential Pneumatic Pump?

• Is a pump indicated and 
would the patient qualify 
for one?

• Types of Pumps:

Venous Leg Pump

Basic Lymphedema 
Pump

Advanced 
Lymphedema Pump

Advanced Pump

• Maldonado et al (2021) completed a study with an advanced pump 
trial for the duration of one year for patients with 
phlebolymphedema

• Assessments were completed periodically during the study at 8, 
12, 24, and 52 weeks

• Their key findings were:
• Significant early limb size reduction (12 weeks)

• Lymphedema QoL improvement (1 year)

• Reduced cellulitis episodes (24.3% compared to 8.1%, p=0.005)
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Positioning?

• Have we investigated the patient’s positioning preferences and 
reasons? 

• Are they sleeping in bed? In a recliner? Sitting up in a chair?

• If so, why?
• To breathe? 

• Due to pain? 

• Due to immobility?  

• Lack of DME?

Dietary observations?

• Are we 
recommending 
a dietary 
changes?

• Are orders 
primarily for a 
low sodium 
diet? 

• Do we partner 
with Dieticians 
to improve our 
patients’ 
outcomes?
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Definitive Compression?

• Have we looked at the progression to definitive compression that 
fits the patient’s ability/budget/willingness for use?

• Most common reasons believed to be non-use of compression 
stockings relate to:
• Difficulty in wearing the stockings

• Associated costs

• Heat and tightness associated with their use

(Ozdemir, Sevim, Duygu, Tugral, & Bakar, 2016)

Compression

Ozdemir et al (2016) studied a group of 
individuals with CEAP stage C2 and C3

Completed pre- and post-study disease 
specific QoL indicator

Found that wearing compression 
stockings all waking hours when 
combined with:

Simple exercise

a 30-40 min daily walk

and skin care for a duration 
of four weeks

90% of experimental group 
participants in the study 
group improved.
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Other Long-term Compression Garments

• Have we considered all options to best meet the patient and/or 
caregiver abilities and needs?

• Are we using motivational interviewing when we discuss long term 
management and progression to patient self care?

• Do we truly understand our patients’ barriers?

• It is important to understand that the best compression is the 
compression that gets used

• Ideal would be the use of high level compression for improved LT 
outcomes, but this is not realistic for all patients and their support 
systems

Definitive Options

• Custom 
Compression 
Hose
• Circular Knit

• Flat Knit

• Ready to Wear 
Compression 
Hose
• Circular Knit

• Flat Knit

• Velcro Wrap 
Systems

• Tubular 
Compression
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Evaluation

• Family History

• Screening for differential dx / referral

• Positioning History and current preference (prolonged standing, 
sleeping location)

• DVT history

• Age

• BMI

• Childbirth history

• QoL indicators

• Caregiver support in the home

• Financial aid need 

assessment

Photo credit: Doucette, Margaret

Photos at L: antiphospholipid 

syndrome, Photo above: basal cell 

carcinoma

Examination

Girth measurements

Limb photography

ABI and/or TBI 

Skin presentation

Wound presentation

Wound photography

Identify if biopsy is indicated

Duration of wound presence

Balance, ROM, Strength & Gait of 
the patient

QoL indicators
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Skin Presentation

Skin Presentation that indicates various 
stages of phlebolymphedema:

• (+) Stemmer Sign

• Collateral veins

• Teleangiectasia

• Radiation Fibrosis

• Hyperkeratosis

• Lymph fistula

• Lymph cysts

• Fungal infections

• Lymph varicosity

• Pitting edema

• Decreased hair growth from toes 
proximally

• Asymmetry of edema

• Lymphorrhea/weeping

• Hyperplasia

• Hyperpigmentation

• Papillomas

Treatment for Wound Healing

• Wound bed preparation

• Topical wound care

• Skin/periwound care

• Compression

• Massage

• Exercise program 
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Looking beyond the lower legs and wounds

PT worked with this patient and 
addressed the following:

• VSUs often recurring to the lower 
legs

• No compression above the knee

• Sleeping upright in a broken down 
recliner

• Sitting during daytime on walker 
bench

• Severe pain preventing functional 
calf pump mechanism

• No caregiver in the home setting

Gains with full limb and 
Complete patient care

• Significant girth reduction

• Transitioned into custom 

flat knit thigh high stockings

• He moved to another family 

member’s home where he 

would have a caregiver

• He was there provided with 

a fully automatic bariatric 

hospital bed

• He was able to consult with 

an orthopedic surgeon as he 

went months without 

cellulitis
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Self Management Progression

• The Wound is 
healed, now what?

• Definitive 
compression 
training, donning 
aid ed

• Ed re: need for 
future replacement 
of compression for 
prevention of CEAP 
C6r

Assistive Devices

• Partner with the 
therapists to 
improve patient 
outcomes 

• DME varieties have 
a large range of 
needs that they 
can meet
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Questions?
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