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INTRODUCTION

The lymphatic system shares some similar
characteristics to its arterial and venous
network counterparts. Lymphatic flow is able
to circulate throughout the body via four
distinct pathways: capillary blood pressure,
osmotic, oncotic, and interstitial (hydrostatic)
fluid pressures.! The peripheral muscular
compartments in conjunction with the
venous system aid in peripheral retrograde
flow. Lymphedema occurs when there is an
accumulation of interstitial and fibro-adipose
tissues causing peripheral swelling and
edema. The etiology of lymphedema can be
broken down into two separate categories;
(primary) congenital malformation of the
lymphatic system (Table 1) or (secondary) as
a consequence of a medical condition and/or
treatment of another unrelated comorbidity.?
Persistent accumulation of lymphatic fluid
promotes proliferation of adipocytes and
deposition of collagen fibers in the extracellular
matrix and around capillary and collecting
lymphatics.? This can lead to a reduction in
the numbers of lymph channels or obstruction
of the available channels. Potential etiologies
of secondary lymphedema include; chronic
venous insufficiency, trauma/burns, infection,
inflammatory disorders, cancer and cancer
treatment among others.

TABLE 1: PRIMARY LYMPHEDEMA

Name Description/Onset

Congenital Lymphedema Symptoms present at birth or up

to two years postnatally

Lymphedema praecox Symptoms present at puberty
or pregnancy with onset prior
to age 35 years; most common

primary lymphedema

Lymphedema tarda Symptoms present after the

age of 35

EPIDEMIOLOGY AND RISK
FACTORS

Globally, the most common cause of
lymphedema is filariasis.? This pathology is
caused by an infection of the source by a
vector within the nematode species Wuchereria
bancrofti.® The Centers for Disease Control and
Prevention estimate that lymphatic filariasis
affects over 120 million people in 72 countries
throughout the tropics and subtropics of
Africa, the Western Pacific, Asia, and parts

of the Caribbean and South America.? In

the developed world, the majority of cases

of lymphedema are secondary and due to
malignancy or its treatment (pharmacologic,
surgical). Risk factors for lymphedema include
certain hereditary syndromes, malignancies
and their treatments, genetic mutations,
obesity, autoimmune diseases, older age, and
inflammatory arthritis. Additionally, older
age and obesity contribute to an increased

likelihood of worsening symptoms in patients
already affected with lymphedema.

Cancer-related lymphedema is caused by

an increased interstitial pressure through
increased pressure against the lymphatic
channels resulting in lymphedema,® a
phenomenon known as lymphangitic
carcinomatosis. Additionally, any physical
disruption or removal of lymph nodes at

the time of surgery can increase the risk of
lymphedema in patients with cancer. Several
pharmacologic medications have a side effect
profile that could also cause lymphedema.
Breast cancer is the most common cancer
associated with upper extremity lymphedema.*
The incidence of cancer-related lower extremity
lymphedema varies by type of malignancy and
treatment. In a systematic review that included
43 studies (genitourinary, gynecologic, lower
extremity melanoma), the overall incidence of
lower extremity lymphedema was estimated to
be 20 percent.*

LOWER EXTREMITY LYMPHATIC
ANATOMY

Drainage into the lymphatic system starts in
the lymphatic pre-collectors, which contain
single-layer endothelial cells with anchoring
filaments and valves.® The stretching of these
anchoring filaments opens clefts between cells
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to expand, allowing entry of interstitial fluid
and macromolecules.® From the lymphatic pre-
collectors and collectors, lymph flows through
lymphatic capillaries and, thereafter, flows into
the lymph nodes, which concentrate and filter
the lymph.® Eventually the lymph returns to the
cardiovascular system via the thoracic duct.®

It is the job of the lymphatic system to capture
and drain this fluid, filter and concentrate it

in the lymph nodes, and then return it to the
vascular system.® The lymph nodes of the lower
extremities consist of the popliteal and inguinal
nodes.

Lymphedema of the lower extremities can

be primary or secondary, but secondary
lymphedema is much more common in the
lower extremity than primary lymphedema
and is often associated with treatment of
malignancy, trauma, or infection. Interestingly,
isolated foot involvement is more likely to be
seen with primary lymphedema. Lymphedema
shares many clinical features with chronic
venous insufficiency (CVI) and it is critical for
the caregiver to distinguish if the edematous
process is the result of a venous inefficiency,
lymphatic insufficiency, or a combination of
both. Lymphedema caused by insufficiency

of both the venous and lymphatic systems is
known as phlebolymphedema.® CVI results

in an excessive fluid load at the tissue level,
creating additional load to the lymphatic
system.® The increase in lymphatic flow may
become much greater than the lymph transport
capacity. Additionally, lymphedema should
not be confused with lipedema. Lipedema is a
fatty tissue disorder, caused by an abnormal
deposition of adipose tissue.

CLINICAL EVALUATION

A comprehensive review of the patient's
medical history and holistic physical
examination cannot be overestimated in the
management of lymphedema. The history
should include age of lymphedema onset,
affected areas, details of disease progression,
history of trauma, medical history, surgical
history, and family medical history. Physical
examination should assess swelling, skin
changes, and infection (Figure 1). The physical
examination includes an assessment of the
skin, soft tissues, and vascular system of the
affected limb(s) (Figure 2). The inability or
failure to pinch or pick up a fold of skin at the
base of the toe (i.e. Stemmer sign) (Figure 3)
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is indicative of lymphedema complicated by
skin fibrosis; however, a negative Stemmer sign
does not rule out lymphedema.’

The patient's overall functional status should be
evaluated and assessed during the examination
process. Some functional observations for
patients with lower extremity lymphedema
may include the presence of a limp, the use of
an ambulation aid, the (in)ability to bend over
to remove shoes/socks, and the (in)ability to
make a forward stride. If functional limitations
are noted, the patient should be referred to
physical therapy. It is vital for clinicians to
obtain lower extremity measurements by
measuring four points in both the affected

and contralateral extremities with the limb in

a relaxed position. Key anatomical landmarks
include metatarsal-phalangeal joints (if
edematous), 2 cm superior to the medial
malleolus, 10 cm above the superior pole of the
patella, and 10 cm below the inferior pole of
the patella.®

Stage 1 Stage 2

Figure 3. Positive Stemmer sign; photo courtesy of Robert Snyder,
DPM, MSc, CWS

through elevation, exercises, compression
garments and devices, and manual lymph
drainage managed with absorbent dressings.
Treatment combines the management of
drainage with good skin care practices.
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Figure 1. Progression of peripheral lower extremity lymphedema; photos courtesy of Robert Snyder, DPM, MSc, CWS
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Figure 2. Clinical features of lymphedema; schematic courtesy of Robert Snyder, DPM, MSc, CWS

TREATMENT

Treatment for lymphedema is based on
rerouting the lymph fluid through remaining
functional lymph vessels. This is accomplished

Positive Stemmers
Sign

L Recurrent Cellulitis Distorted/Mishapen
limb
Functional
impairment

The initial approach for the management of
extremity lymphedema (upper or lower) begins
with conservative management, which involves
a combination of self-care (i.e. skin care, weight




management), physiotherapy, and compression
therapy (i.e. compression bandaging,
compression garments, ulcer dressings).®™
While these treatments do not address the
underlying cause of lymphedema, they can
control swelling and prevent development of
long-term sequelae such as irreversible skin
changes (i.e. elephantiasis).>" Many patients
with mild-to-moderate lower extremity
lymphedema may be adequately controlled
with conservative measures. However, in some
cases, surgical intervention such as liposuction,
lympho-venous bypass, and vascularized lymph
node transfer surgery may be required and

can be effective in relieving symptoms while
improving quality of life.” Skin grafting may
also be indicated in recalcitrant cases to close
open ulcerations after wound bed preparation
has been accomplished.®

CASE REPORT

A 68-year-old male presented with
lymphedema and multiple, copiously draining
ulcerations in the right lower extremity
(Figure &). Symptoms were present for years
and failed to respond to compression, foam
dressings, and abdominal pads (Figure 5).
The drainage became so profuse that the
patient would ‘puddle’ fluid on the floor,
soaking the dressing and precluding sustained
compression. A positive Stemmer sign was
noted, and the patient had palpable pedal
pulses with mild symptoms of venous
insufficiency. The patient's orthopedic and
neurological status was unremarkable. The
patient suffered from hypertension requiring
use of anti-hypertensive medication; however,
his medical history was otherwise absent of
underlying comorbidities and his vital signs
were within normal limits.

Initial treatment consisted of ulcer debridement
followed by KERRAMAX CARE™ Super-
Absorbent Dressing and a multilayered
compression wrap. The dressing was
changed 3 days later and revealed remarkable
improvement. The ‘puddling’ of fluid was

now completely abated and copious drainage
had dramatically decreased (Figure 6). This
therapy was continued with weekly dressing
changes. After 1 month, the ulcer had healed,
and the edema almost completely resolved
(Figure 7). A support garment was prescribed,
and pneumatic compression was ordered

for daily use. A lymphedema therapist was
recommended, and the patient has done well
with only mild exacerbation of symptoms.

Figure 4. Copious drainage from an ulcer secondary to lymphedema;

photo courtesy of Robert Snyder, DPM, MSc, CWS.

Figure 5. Copious drainage in a foam dressing after 6 hours; photo
courtesy of Robert Snyder, DPM, MSc, CWS.

Figure 6. One week after application of KERRAMAX CARE™ Super-
Absorbent Dressing along with compression. A. Drainage was
incorporated into the dressing B. The wound surface was dry to the
touch; photo courtesy of Robert Snyder, DPM, MSc, CWS.

Figure 7. Lower extremity one month after compression and
KERRAMAX CARE™ Super-Absorbent Dressing; photo courtesy of
Robert Snyder, DPM, MSc, CWS.

Patient data and photos courtesy of Robert
Snyder, DPM, MSc, CWS.

As with any case study, the results and
outcomes should not be interpreted as a
guarantee or warranty of similar results.
Individual results may vary depending on the
patient's circumstances and condition.

NOTE: Specific indiciations, contraindications,
warnings, precautions and safety information
may exist for these products. Please consult a
healthcare provider and product instructions
for use prior to application. Rx only.
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