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Background and Purpose. Non–cancer-related lymphedema is frequently
unrecognized until it has advanced and, therefore, presents substantial management
challenges. Treatment for lymphedema reflects cancer research and not the distinct
complexities of non–cancer-related lymphedema. This case report describes an
outpatient intervention for a patient with non–cancer-related unilateral lower
extremity lymphedema.

Case Description. The patient was a 42-year-old woman who was morbidly
obese and had left lower extremity chronic stage III lymphedema. Massive disfiguring
lymphedema of her lower leg caused chronic wounds, pain, difficulty ambulating,
and the inability to lift her leg in transfers. The patient received complete deconges-
tive therapy (CDT) in an outpatient setting.

Outcomes. The volume of the patient’s leg decreased more than 66%, so that her
massive lower leg was transformed to nearly the same size as her unaffected limb.
Proper compression management restored independent transfers and pain-free
ambulation.

Discussion. Delayed diagnosis and treatment of non–cancer-related lymphedema
result in increased severity and impaired mobility, making this a unique, complex
condition requiring modifications to CDT in the outpatient setting. This case report
demonstrates successful outpatient treatment of a patient with severe unilateral
lower extremity lymphedema associated with large wounds and impaired mobility
using CDT that was modified to accommodate her complex medical status, trans-
portation barriers, and health insurance availability. Following 23 weeks of physical
therapist interventions, the patient’s affected lower extremity was the same size as
the unaffected lower extremity, and she was independent in ambulation and stair
climbing.
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Lymphedema is an incurable,
chronic, progressive, and often
debilitating disease caused by

intrinsic or acquired defects that
result in the accumulation of protein-
rich fluid in the lymphatic system.1

The accumulation of protein in the
interstitium results in inflammation,
adipose tissue hypertrophy, and
fibrosis.1 Without proper treatment
and lifelong management of periph-
eral lymphedema, limbs may enlarge
to enormous proportions, with
accompanying advanced tissue
changes.2 With early diagnosis, effec-
tive treatment of lymphedema can
prevent numerous problems, includ-
ing infection, loss of mobility, and
long-standing physical and psycho-
social problems.3 The results of
appropriate management can be life
changing for a patient who is chron-
ically affected.4

During the early stages, lymphedema
may be difficult to distinguish from
other common causes of extremity
edema. Differential diagnosis must
exclude medical causes of lower
extremity edema, such as cardiac
failure, kidney failure, and protein
enteropathy.1,5 Differential diagnosis
also includes local causes of edema,
such as malignancy, deep venous
thrombosis, and chronic venous
insufficiency.1,5 Edema occurs when
the microvascular filtration rate
exceeds lymph drainage because of a
high filtration rate, impaired lymph
flow, or a combination of the two.6

Interstitial fluid drainage is primarily
dependent on lymph transport.6

Lymphoscintigraphy is considered
the gold standard for identifying lym-
phatic insufficiency in patients in
whom the cause of swelling is
unclear.1 However, computerized
tomography has been shown to be
highly sensitive and specific for
confirming and differentiating
lymphedema, lipedema, and deep
venous thrombosis.7 The appear-
ance of a honeycombed subcutane-

ous edema pattern on magnetic res-
onance imaging is considered
specific for lymphedema.1,5 Venous
duplex ultrasound is performed to
assess for deep venous thrombosis
or chronic venous insufficiency.5

Because most patients with lymph-
edema can be diagnosed on the basis
of a thorough history and clinical
examination, radiologic evaluation is
indicated only in cases with uncer-
tain clinical findings.1

The simplest classification of
lymphedema is based on the etiology
of the defect as primary or second-
ary. Primary lymphedema results
from genetically mediated abnormal-
ities in the lymphatic system and is
often further categorized according
to the patient’s age when the
edema is detected.5 Congenital
lymphedema is present at birth and
is detected within the first 2 years
of life. Lymphedema praecox, the
most common type of primary
lymphedema, usually affects women
during puberty but may appear as
late as the third decade of life. It is
usually unilateral, affecting the foot
and calf.5 Lymphedema tarda is first
detected after the age of 35 years in
people with congenitally weakened
lymphatics.5 Trauma or some
precipitating event that overloads
lymphatic transport capacity results
in clinical detectability of lymph-
edema.3,5 Recurrent infections
worsen swelling, damage lymphat-
ics, and increase the complexity of
this chronic health condition.5

Secondary lymphedema is caused by
the disruption or obstruction of lym-
phatic pathways.5 The presence of
all types of chronic edema, including
lymphedema, is estimated to be
between 1.33 and 1.44 per thou-
sand.8 Although upper extremity
lymphedema due to breast cancer
treatment is the most common form
in the United States and other devel-
oped countries, a recent analysis of
referrals to a lymphedema program

at a hospital in Boston, Massachu-
setts, demonstrated that more than
two-thirds of the patients had lower
extremity lymphedema.9 Physicians
underestimate the prevalence of
non–cancer-related lymphedema,
predominantly affecting the lower
extremities, by more than 50%
because of lack of recognition, late
diagnosis, and the absence of treat-
ment.3 According to Rockson,3 accu-
rate estimates of the prevalence of
lymphedema are “virtually nonexis-
tent.” In addition to classification on
the basis of etiology, lymphedema
also is staged broadly on the basis of
the response to elevation and tissue
changes (Tab. 1).10

Standards of care and provisions for
the treatment of lymphedema pri-
marily reflect research on the rela-
tionship between lymphedema and
breast cancer.11 However, Ridner
et al12 reported that people with
lower extremity lymphedema expe-
rience a greater symptom burden
and have more episodes of infection
and hospitalization than people with
upper extremity lymphedema. They
also reported lower household
income and inadequate insurance
coverage for people with lower
extremity lymphedema; this dispar-
ity may account for the increased
rates of symptoms and complica-
tions in this group.12 Lack of appre-
ciation of the distinct features of
non–cancer-related lymphedema
has profound implications for thera-
peutic intervention and manage-
ment, including insurance and reim-
bursement issues.11

Complete decongestive therapy
(CDT) is the internationally recog-
nized standard of care for lymph-
edema.10,13 Basic principles and
treatment techniques for the man-
agement of lymphedema range in
application and intensity, depending
on disease severity.14 Essential com-
ponents are skin care, manual lym-
phatic drainage (MLD), compres-
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sion, and exercise. Although high-
quality randomized controlled trials
evaluating the effectiveness of each
component are lacking, medicine-
based evidence strongly indicates
that CDT is an effective treatment for
lymphedema and results in signifi-
cant improvement in quality of life.13

Complete decongestive therapy con-
sists of 2 phases of management. In
phase 1, known as the “intensive”
phase, skilled care is provided by a
certified lymphedema therapist
(CLT) with the goal of maximal vol-
ume reduction and normalization of
tissue.15 The definition and parame-
ters of “intensity” vary among profes-
sionals.16 According to Foldi and
Foldi,15 phase 1 is indicated as inpa-
tient therapy when lymphedema is
severe and requires more than 2
daily treatments or when previous
outpatient treatment has failed.
However, lymphedema treatment is
primarily provided in outpatient set-
tings in the United States, without
access to services that would pro-
vide the necessary intensity for
patients with severe conditions and
mobility impairments.17 Classifica-
tion of lymphedema on the basis of
etiology and staging is insufficient to
determine the required intensity of
therapy. Crucial clinical determi-
nants include episodes of recurrent
infections, the presence of wounds,
and the patient’s physical and psy-
chosocial impairment status.10

In phase 2 of CDT, the patient
assumes responsibility for manage-

ment of the results achieved in phase
1. Self-management of lymphedema
becomes a lifelong process, often
requiring multiple episodes of skilled
care.18

Although published case reports
have described patient outcomes
after CDT for lower extremity
lymphedema, research describing
the management of severe, complex,
advanced lower extremity lymph-
edema in a typical outpatient setting
is limited.19,20 In a retrospective qual-
itative study of the experiences of
people with severe non–cancer-
related lymphedema, all participants
viewed “inpatient lymphedema reha-
bilitation as a turning point in their
lives.”4(p222) In this retrospective
case report, we describe case man-
agement and CDT for a patient with
non–cancer-related, severe, chronic
stage III unilateral lower extremity
lymphedema in an outpatient set-
ting. The patient provided written
informed consent permitting the use
of her history and management infor-
mation in this case report, in accor-
dance with the Health Insurance Por-
tability and Accountability Act.

Case Description
The patient was a woman who was
42 years old and morbidly obese and
had a 7-year history of left lower
extremity lymphedema and second-
ary chronic wounds (Tab. 2). She
had been hospitalized 7 times and
received emergency care 3 times in
the preceding 7 years because of cel-
lulitis and infections of chronic

ulcers. A venous duplex study of her
left lower extremity, conducted dur-
ing a hospitalization for cellulitis of
the extremity 6 years earlier, had
revealed inguinal lymphadenopathy.
The results of the study demon-
strated normal compressibility of the
deep and superficial veins and no
evidence of venous obstruction or
valvular incompetence. Computer-
ized tomography scans during subse-
quent hospitalizations revealed nor-
mal appearances of the fat of the
thigh and the muscles and bones of
the lower leg but diffuse edema infil-
tration of the subcutaneous fat at the
level of the popliteal fossa and
extending circumferentially around
the entire lower leg to the foot. Mag-
netic resonance imaging conducted
2 years earlier had revealed extreme
subcutaneous edema of the lower
leg and ulceration at the anterome-
dial aspect of the leg. There was no
evidence of malignancy or osteomy-
elitis. The patient underwent
magnetic resonance angiography 2
weeks after the intervention
described in this case report, and the
results were negative for vascular
abnormalities.

Three years earlier the patient had
been treated for several months at an
outpatient wound care center and
had received an intermittent pneu-
matic compression pump for home
use. She had 2 physical therapy epi-
sodes of care, 2 and 7 years earlier,
which were unsuccessful because of
her inability to afford copayments
and time off from work.

Clinical Impression 1: Diagnosis
Advanced lymphedema is diagnosed
on the basis of medical history and
clinical presentation.1 Physicians
diagnosed lymphedema of the
patient’s left lower leg on the basis
of her medical history, including
diagnostic imaging studies during
previous hospitalizations. Because
her skin was fibrotic and nonpitting
and demonstrated hyperpigmenta-

Table 1.
Staging of Lymphedema10

Stage Description

0 Subclinical: Swelling is not evident, although lymphatic transport is impaired.
May exist for months or years before lymphedema becomes evident.

I Early onset: Swelling subsides with limb elevation. Edema may be pitting.

II Limb elevation rarely reduces swelling, and pitting is present. Late in stage II
fibrosis begins to occur.

III Tissue is fibrotic, and pitting is absent. Skin changes, including thickening,
hyperpigmentation, increased skin folds, fat deposits, and warty
overgrowths, develop.
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Table 2.
Intervention and Management Timelinea

Time

Intervention or Management

Setting Description

History

7 y earlier Hospitalization Patient’s first hospitalization for cellulitis of the left lower leg

Outpatient Patient reported she received outpatient physical therapy but was unable to afford copayments and time off from
work

6 y earlier Hospitalization Diagnosis: cellulitis of the left lower leg; lymphedema

Diagnostic test Ultrasound venous duplex of left lower extremity: inguinal lymphadenopathy; results were negative for deep vein
thrombosis and venous disease

4 y earlier Hospitalization Diagnosis: chronic lymphedema of the left leg; infected ulcer

Diagnostic test CT with contrast: ulcer measuring 4.3 � 2.6 � 3 cm in anterior lower leg; extensive soft tissue induration and
edema

3 y earlier Hospitalization Diagnosis: lymphedema; infected ulcer of the left lower leg

Diagnostic test MRI with and without contrast: extreme subcutaneous edema; localized ulceration in anteromedial aspect of leg;
no osteomyelitis

Outpatient Outpatient wound care; patient obtained a pneumatic pump

2 y earlier Hospitalization Diagnoses: leukocytosis; cellulitis of the left lower leg; chronic lymphedema with anterior tibial wound

Outpatient Patient received outpatient physical therapy but was unable to afford time off from work

1 y earlier Hospitalization Diagnosis: cellulitis of the left lower leg; severe chronic lymphedema

Diagnostic test CT with and without contrast: normal appearance of upper and middle thigh; diffuse infiltration of the
subcutaneous fat, with diffuse edema at popliteal fossa and extending circumferentially around the entire lower
leg and down to the foot

Patient quit working because of worsening condition; began receiving Social Security disability payments

4 mo earlier Outpatient Outpatient wound care

1 mo earlier Hospitalization Diagnoses: recurrent cellulitis, lymphangitis

Diagnostic test CT without contrast: persistent diffuse edema and infiltration circumferentially, with small area of ulceration

Treatment wk

1 CDT Patient education, including written and illustrated materials; CB: stockinette, multiple SSB measuring 10 cm � 10
m and 12 cm � 10 m

2 CDT MLD and patient education; patient began self-MLD and decongestive exercise

HEP Right lower extremity AROM exercise; patient was given a rolling walker for ambulation because of knee pain

Case management Physical therapist made recommendation to CM for temporary power mobility for patient

4 CDT Patient was independent with skin and wound care and self-MLD; CB was provided by therapist: stockinette, soft
foam padding, SSB, and covering with elastic bandage to hold. Assessment included volumetric measurement,
which provided comparison of affected and unaffected lower legs. The patient was independent in transfers.

Case management Detailed list of bandaging supplies was provided to the patient’s primary care physician and CM; list was sent by
fax to insurer’s DME provider of bandaging materials

5 CDT CB included foot and toes and use of soft foam (gray foam) and SSB (6 cm � 5 m and 8 cm � 5 m)

Medical Patient was prescribed hydrochlorothiazide-triamterene for hypertension; wound culture results were positive for
MRSA; patient was prescribed sulfamethoxazole-trimethoprim

6 HEP Left ankle stretching and positioning; supine core strengthening; patient ambulated with rolling walker; no need
for power mobility

8 Case management Physical therapist recommended daily CDT and requested prescription and authorization for additional physical
therapy sessions

9 CDT Patient and spouse education on CB; reissued written and illustrated educational materials

Case management With authorization, frequency was increased from 3 times to 5 times per week; patient’s husband agreed to attend
therapy and apply CB on weekends

(Continued)

Unilateral Lower Extremity Lymphedema

1298 f Physical Therapy Volume 95 Number 9 September 2015



tion, she received the diagnosis of
stage III lymphedema.10 Her condi-
tion was further classified as severe
because of the enormous size differ-
ence of her affected and unaffected
legs (Tab. 3).10

Examination
The patient was referred to a hospi-
tal outpatient physical therapy
department for lymphedema treat-
ment 2 days after her seventh hospi-
talization for cellulitis and infection

of left leg ulcers. She had received
outpatient care in the hospital’s
wound care clinic for 4 months
before this hospitalization and
resumed care after discharge. The
patient’s medical history included 2
caesarean sections (at ages 20
and 26 years), morbid obesity,
lymphedema, and chronic wounds.
She had no family history of
lymphedema. The only medication
she was taking was 750 mg of levo-
floxacin daily for infection. Accord-

ing to her electronic medical record,
she weighed 177 kg and was 160 cm
tall (body mass index of 69.1 kg/m2).
Because of the worsening of her con-
dition, the patient had been forced
to quit her job 2 years earlier and had
begun receiving Social Security dis-
ability payments.

Vital Signs
The patient had a resting blood pres-
sure 168/85 mm Hg, a resting heart
rate of 93 beats per minute, and a
resting respiration rate of 18 breaths
per minute.

Integumentary System
The lymphedema of the patient’s left
lower leg did not involve the foot.
The foot was likely not involved
because the patient consistently
wore shoes, including when she
stood throughout long shifts when
working. A dressing covered the
openings of 2 ulcers on her anterior
medial leg. According to the wound
care physician’s assessment, the
ulcers measured 0.5 � 0.5 � 6 cm

Table 3.
Volumetric Results of Lymphedema Therapy

Treatment Week
Affected (Left)

Leg Volume (mL)
Unaffected (Right)
Leg Volume (mL) % Differencea

4 13,109.8 7,896.0 66

6 11,711.2 6,727.0 74

9 9,447.2 6,846.7 38

17 7,668.9 6,450.8 19

22 7,323.5 7,563.0 �1

23 6,727.4 Not assessed

a The difference between limb measurements indicates severity (according to the International Society
of Lymphology10): less than 20%�mild, 20%–40%�moderate, greater than 40%�severe.

Table 2.
Continued

Time

Intervention or Management

Setting Description

10 HEP Added left lower extremity AROM exercise

Case management Discussed use of vasopneumatic pump with patient; CM was made aware that patient had pump and suggested
that the vendor reassess the fit of the sleeve and re-educate the patient on use as a possible adjunctive therapy

11 HEP Added sitting knee extension, sit-to-stand, standing march, and hip abduction exercises and increased ambulation

Case management CM requested that physical therapist call insurer’s DME provider of compression garments; frequency of sessions
was decreased from 5 times to 3 times per week

12 Case management No call from DME provider of compression garments; called and consulted with out-of-network DME providers of
compression materials; unable to obtain authorization to go out of network

14 Case management Ongoing weekly communication with CM regarding DME providers of CB, device, and garments; insurer’s DME
provider did not have account with vendors of adjustable compression device or garments; patient’s limb was
measured for adjustable compression device and wrap

15 Case management Patient’s insurance changed from Medicaid to Medicare; no funding for compression device or garments

17 Case management Decreased frequency of sessions from 3 times to 1 time per week

18 Case management Physical therapist contacted the hospital’s Department of Social Services representative regarding eligibility for
additional coverage for compression management; patient to follow up at county office

23 CDT Patient received ReidSleeve Classicb and gauge and was educated on application and use

a CT�computerized tomography, MRI�magnetic resonance imaging, CDT�complete decongestive therapy, CB�compression bandaging, SSB�short-
stretch bandages, MLD�manual lymphatic drainage, HEP�home exercise program, AROM�active range of motion, CM�insurance case manager,
DME�durable medical equipment, MRSA�methicillin-resistant Staphylococcus aureus.
b Peninsula Medical Inc, Scotts Valley, California.
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and 1.6 � 0.9 � 5.1 cm (length �
width � depth).

The skin of the leg was smooth, dry,
and nonpitting, with blanching ery-
thema, mild warmth, and pain with
tactile pressure. Using a numeric
pain scale on which 0 meant “no
pain” and 10 meant “the worst pain
imaginable,” the patient rated pain in
her lower leg as 5 of 10 and
described it as constant and “burn-
ing.”21 Although lymphedema ini-
tially presents as painless swelling,
recurrent infections and worsening
inflammation result in a painful
condition.5

Baseline assessment of the severity
of the patient’s lymphedema
included pain reporting, photogra-
phy (Figs. 1 and 2), measurement of
limb circumference to monitor
swelling changes, and evaluation of

mobility impairment. Because the
patient was dependent in mat trans-
fers, requiring someone to lift her
left leg on and off a mat and when
rolling, measurements were taken
with her standing; the measurements
started 10 cm from the floor and
were taken at 6 intervals (measured
from the floor) marked on her leg
laterally. These same intervals were
used until her leg became more
cylindrical and she was able to lift
and move her leg while supine.

Mobility
The patient had severely labored
ambulation because of the size and
weight of her left leg. She walked
without an assistive device and was
unable to ambulate on stairs. Her gait
speed was 0.3 m/s, measured over
6 m with a clinic clock. The average
preferred gait speed for her age is 1.4
m/s.22 In studies of walking speeds
measured at 4 m, about 7.5 m (25 ft),
and 10 m, the measures were found
to be highly reliable (intraclass cor-
relation coefficient�.9) for test-
retest reliability.22,23 The patient
rated pain in her left knee as 3 of 10
and described it as “sharp” and
occurring intermittently when she
stood and walked after sitting.

Evaluation
The patient’s condition led to recur-
rent cellulitis, infected wounds, and
massive edema of her leg. The
patient’s impairments limited her
ability to transfer, ambulate, and
climb stairs, restricting access in her
townhome and to her workplace
and community and decreasing her
ability to care for her family.

Clinical Impression 2: Prognosis
The patient’s confirmed diagnosis of
stage III lymphedema also included
the following comorbidities: chronic
wounds, recurrent wound infec-
tions, morbid obesity, and hyperten-
sion. Because of the chronic
wounds, the size and deformity of
her limb, impaired ambulation, and 2

failed outpatient CDT attempts, her
prognosis for successful treatment in
an outpatient setting was poor. The
patient gave written consent to be
photographed for treatment docu-
mentation and email consultation
with specialists in other states. A
physician specializing in lymphology
and an experienced CLT recom-
mended intensive management in a
specialist setting. The CLT recom-
mended intensive CDT in the
patient’s home twice daily as an
alternative until her mobility
improved. The patient’s evaluation
and the specialists’ recommenda-
tions were reviewed with the case
manager for the insurance provider.
The insurer was unable to locate
inpatient or home health care pro-
viders of lymphedema treatment.

When it was determined that inpa-
tient and home health care treat-
ments were unavailable and the
patient was unable to attend sched-
uled therapy appointments because
of a lack of transportation, the ther-
apist requested a hospital case man-
ager consultation. A licensed clinical
social worker met with the patient
and her husband to discuss their
understanding of the patient’s condi-
tion and to consider a treatment
plan. Providing psychosocial sup-
port may help address environmen-
tal and personal factors affecting a
patient’s condition and may have a
substantial impact on management
outcomes.24

Outpatient treatment began 3 weeks
later, after medical transportation
was arranged. The goals established
by the patient and therapist were to
reduce leg volume, promote wound
healing, restore mobility in transfers
and walking, and educate the patient
about self-management of the condi-
tion at home.

Intervention
The patient was treated weekly in
the wound care clinic and per-

Figure 1.
Patient’s lower extremities before
complete decongestive therapy.

Figure 2.
Plantar view of patient’s left lower extrem-
ity in the prone position before complete
decongestive therapy.
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formed daily wound care indepen-
dently at home; this approach
required limited community ambula-
tion. Because her condition severely
compromised her mobility and
because of transportation limita-
tions, the frequency of outpatient
CDT was reduced from the tradi-
tional 5 days per week to 3 times
weekly, with approval of the wound
care and primary care physicians.25

The impact of phase 1 (or intensive)
CDT would be determined by suc-
cessful application and maintenance
of compression.24,26 Therefore, the
initial therapy sessions focused on
compression bandaging.

The therapist monitored the
patient’s blood pressure and
inspected her wounds at each visit.
Despite her mobility and transporta-
tion challenges, the patient attended
sessions alone, without a willing
caregiver to assist her. Patient educa-
tion and supportive case manage-
ment by the therapist and insurer
encouraged the patient’s participa-
tion and promoted her adherence in
keeping scheduled appointments
and following instructions.

Multilayer Lymphatic Bandaging
After the patient performed skin and
wound care, the therapist applied
compression bandaging to the left
lower leg with the patient sitting on
an elevated mat; the therapist used a
modified technique based on recom-
mendations from a highly trained
CLT. Rather than bandages being lay-
ered starting at the foot, short-
stretch bandages were anchored
below the knee and applied to the
leg elliptically, forming a sling under
the edematous anterior lower leg.25

Bandages then were applied circum-
ferentially with a spiral technique
in a distal-to-proximal direction
(Appendix 1). This modification
resulted in successful application,
maintenance of bandaging, and ini-
tial decongestion.

Because the patient’s foot was
not swollen and was inaccessible
because of the overlap of edematous
skin, her toes and foot were not ban-
daged until the fifth week. Initially,
she was instructed to elevate her left
lower extremity when at rest and to
limit ambulation so as to maintain
bandaging. Elevation is considered
to be an adjunctive therapy that
reduces the lymphatic load by low-
ering venous pressure.5

Pain in the patient’s left knee wors-
ened the second week of treatment
because of the increased ambulation
required to attend therapy and the
weight of the bandaging. She was
provided with a front-wheeled
walker, and the insurance case man-
ager was contacted with the recom-
mendation to provide power mobil-
ity for the patient’s temporary use.
Because of chronic obesity, limited
mobility, and the use of compres-
sion, the patient’s blood pressure
was assessed before and after
treatment. During week 5, her pri-
mary care physician prescribed
hydrochlorothiazide-triamterene
(37.5/25 mg) for hypertension.

Changing shape of the leg and skin-
folds accompanied volume reduc-
tion. Skin was protected by gauze,
and padding and foam were used to
create the cylindrical shape neces-
sary to distribute pressure from the
short-stretch bandage layers. By the
fourth week of treatment, the shape
of the patient’s leg had become
cylindrical, and she was able to lift
her limb and transfer independently.

Because of increased mobility and
the improved shape of her leg, cir-
cumferential measurements were
obtained with the patient in the
supine position. Measurements were
obtained at 10 points, in 4-cm inter-
vals, with a measurement board and
a plastic tape measure. The first mea-
surement was taken 4 cm from a
mark on the board at her heel. The

additional points would provide a
better representation of the patient’s
swelling.27 A computer program cal-
culated the volume from each mea-
surement, and the segment volumes
were summed with a calculator to
provide the volume of the limb
between the first and the last seg-
ments. The formula used for volume
calculation was:

volumecylinder

�
L

�4��
�C1

2 � C2
2 � . . .Cn

2�,

where n equals the number of seg-
ments, L equals the length of each
segment (4 cm), and C equals the
circumference of each of the seg-
ments from 1 through n.27 Circum-
ferential measurement of girth is a
simple and valid method of deter-
mining limb volume.28 The same
therapist obtained all measurements
and performed all calculations. Intra-
class correlation coefficients for
intratester reliability range from .97
to .99 for circumferential measure-
ment when a standardized tech-
nique is used.28 Volume calculated
with geometric formulas correlates
strongly with volume determined by
water displacement, the gold stan-
dard for the determination of limb
volume (r�.81–.98, P�.01).27 The
same method was used to measure
the volume of the unaffected leg,
allowing for comparison and grading
of severity on the basis of practice
guidelines (Tab. 3).10

MLD and Exercise
Beginning in week 2, the therapist
provided MLD before bandaging.
The patient was simultaneously
instructed in self-MLD as described
by Zuther25 (Appendix 2). She was
instructed in supine decongestive
exercise, active range-of-motion
exercises, and left ankle stretching
to improve dorsiflexion. Resistance
band exercises for bilateral upper
extremities were added to her home
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program to increase her activity level
and promote general conditioning
(Appendix 3). Motivated to improve
her condition, she easily grasped
instruction and demonstrated inde-
pendence with self-MLD and exer-
cises. By week 6, she was ambulating
with the rolling walker with less
knee pain and did not need power
mobility.

During week 5, a wound culture
tested positive for methicillin-
resistant Staphylococcus aureus,
and the patient was prescribed
sulfamethoxazole-trimethoprim.
Because her wounds appeared to
worsen and her ambulation had im-
proved, the therapist recommended
that the patient resume daily dress-
ing changes followed by CDT in the
outpatient clinic. With a prescription
from the patient’s primary care phy-
sician, the insurer authorized an in-
crease in the frequency of outpatient
therapy from 3 to 5 days per week
beginning in week 9. At this point,
the patient’s husband agreed to at-
tend sessions to learn how to apply
the patient’s compression bandaging
on weekends.

Compression Management
As the patient’s limb continued to
decongest from weeks 9 to 14, her
wounds improved and the frequency
of therapy sessions was decreased
from 5 to 3 visits per week. The
patient continued daily wound care,
and her husband applied compres-
sion bandaging on days when she did
not have therapy. During week 14,
she was measured for a ReidSleeve
Classic (Peninsula Medical, Inc,
Scotts Valley, California), a compres-
sion device that could be worn at
rest in place of compression bandag-
ing and that would assist the patient
with independent management. The
foam construction of the device pro-
vides high and low compression
points designed to promote lym-
phatic flow, and the device is
applied with a gauge to assess pres-

sure at each of the adjustable straps.
The patient’s insurance changed
from Medicaid to Medicare at week
15, and she no longer had funding
for customized compression devices
and garments. Medicare covers stan-
dard (versus customized) garments if
a patient has wounds. The device
was obtained with financial assis-
tance from the manufacturer and a
local church.

The patient also received a standard
adjustable compression wrap, the
FarrowWrap Basic (Farrow Medical
Innovations Inc, Bryan, Texas),
which could be worn in place of
compression bandaging during
household and community ambula-
tion. In a randomized controlled
study, autonomous use of custom
adjustable compression wraps to
treat moderate to severe lower
extremity lymphedema in an inpa-
tient setting resulted in significantly
greater volume reduction after 24
hours than multilayer compression
bandaging (Mann-Whitney U test,
P�.05).29 That study supported the
use of adjustable compression
wraps to assist patients in effective
self-management of compression
therapy for lower extremity
lymphedema.

The patient continued outpatient
therapy 3 times per week until week
18, when the volume measurement
stabilized, indicating good manage-
ment at home. The patient was seen
weekly until discharge to promote
and assess adherence until she
received the compression device
and wrap.

Outcomes
The patient transitioned to self-
management after 23 weeks of inter-
vention. One of her wounds was
completely healed. She reported no
pain but noted intermittent stiffness
in her left knee. She had no difficulty
with transfers or bed mobility and
was able to ambulate on stairs using

a step-to pattern. Figure 3 shows the
patient’s lower extremity at dis-
charge. The difference between the
volume of the patient’s affected
extremity and the volume of the
unaffected extremity decreased
more than 66% over 18 weeks of
CDT during phase 1 (Tab. 3), result-
ing in nearly symmetrical lower legs.
The patient’s gait speed improved
from 0.3 to 0.5 m/s (minimal clini-
cally important difference�0.1–0.2
m/s).30 Improved walking speed has
been shown to result in improved
functional capacity and quality of
life.23 The patient demonstrated the
ability to apply and gauge the com-
pression of the ReidSleeve Classic
device. She agreed to schedule
follow-up assessments to monitor
her condition and replace her com-
pression materials. She continued
weekly visits to the outpatient
wound care clinic.

Discussion
It is important to distinguish
lymphedema from other causes of
peripheral edema, first to exclude
serious underlying causes and then
to direct appropriate management.
Lymphedema is incurable and
always progresses without proper
recognition and provisions for treat-
ment. Lack of health care resources
necessary to identify and manage
lymphedema may result in disease
progression, life-threatening infec-
tions, and profound physical and

Figure 3.
Patient’s lower extremities after complete
decongestive therapy.
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psychosocial disability. Treatment
then becomes complex, requiring
greater resources to gain control and
reverse deleterious effects, as dem-
onstrated in this case report.14

Lymphedema is a chronic health
condition requiring resources that
support and promote effective dis-
ease management across the contin-
uum of care.4,15,17 Patient-centered
interventions foster successful self-
management and are crucial to
chronic disease management and the
prevention of damaging, costly
exacerbations.4,14

This retrospective case report has a
number of limitations. The use of a
clock rather than a stopwatch may
have decreased the accuracy of gait
speed assessments. Reporting the
costs of previous medical interven-
tions would strengthen this report
by demonstrating the health care
cost savings of lymphedema manage-
ment. Although the cost to a
patient’s quality of life is not quanti-
fiable, a tool evaluating the patient’s
health-related quality of life may
have demonstrated the impact of
success in gaining control of her
disease.

Published case reports have
described the effect of decreased
frequency of therapy visits in the
management of lower extremity
lymphedema.19,20 The case reports
by Holtgrefe19 and Cohen20

described the timely diagnosis and
management of cancer-related and
posttraumatic lymphedema, respec-
tively. In contrast to those case
reports, the present case report
describes complex intervention for
severe limb deformity and disability
resulting from delayed intervention.
According to Damstra and Partsch,29

compression is the cornerstone of
lymphedema treatment. Damstra et
al26 demonstrated that compression
bandaging results in an immediate
limb volume decrease, reducing

pressure from bandages and justify-
ing frequent bandage changes in the
beginning of CDT.

Unlike the patients in the aforemen-
tioned literature, the patient in the
present case report had multiple hos-
pitalizations and large chronic
wounds secondary to lymphedema.
In this case report, the decision to
modify the frequency of phase 1
CDT in the outpatient setting
because of the patient’s severely
impaired ambulation and transporta-
tion problems resulted in a pro-
longed intensive phase 1 and com-
promised wound healing. Power
mobility and transportation may
have enabled daily wound dressing
changes and modifications to com-
pression bandaging from the start of
therapy. Daily therapy for 5 weeks
subsequent to the worsening condi-
tion of her wounds facilitated the
patient’s husband’s learning how to
apply compression bandaging, a key
factor for successful transitioning to
phase 2 CDT.

Conclusion
Although the patient’s disease was
recognized, it was not appropriately
treated for several years. This case
report demonstrates successful out-
patient treatment of a patient with
severe unilateral lower extremity
lymphedema associated with large
wounds and impaired mobility using
CDT that was modified to accommo-
date her complex medical status,
transportation barriers, and health
insurance availability. Following 23
weeks of physical therapy interven-
tions, the patient’s affected lower
extremity was the same size as the
unaffected lower extremity, and she
was independent in ambulation and
stair climbing. Advocacy by the phys-
ical therapist for outpatient physical
therapy treatment, transportation
services, mobility devices, and com-
pression materials contributed to the
successful treatment of the patient.
The case supports the need for pro-

grams that can provide the intensity
of therapy appropriate for the
stage and severity of a patient’s
lymphedema, comorbidities, and
functional limitations. Inpatient or
home care intervention to assist in
maintaining compression when
ambulation is compromised may be
necessary to gain control of a
patient’s condition.

Future research should be con-
ducted with descriptive classifica-
tion beyond etiology and traditional
staging, clarifying the severity and
impact of different types of
lymphedema. Research is needed to
investigate the short- and long-term
effectiveness of providing lower
extremity lymphedema care across
the continuum of treatment settings
and to investigate the effects of
adjustable compression devices and
garments on clinical outcomes and
self-management of lower extremity
lymphedema.

Dr Leard was the primary author in concept/
idea/writing. Dr Barrett provided consulta-
tion, editorial assistance, and review. The
authors thank the patient for consenting to
share her experience. They also thank Joan
Glunk, CLT, and Jennifer Willey, DPT, CLT-
LANA, for their clinical expertise and support
throughout the care of the patient.
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Appendix 1.
Sketch of Initial Modification of Compression Bandaginga

a The arrows depict the direction of bandaging for the first 2 short stretch bandages, as per standard compression bandaging techniques. That is, bandages are
layered, alternating direction with successive bandages.

Appendix 2.
Instructions to Patient for Manual Lymphatic Drainage25

Perform self-manual lymphatic drainage daily for 10 to 15 minutes. You will use stationary circles as performed with
your therapist, using light pressure to stretch skin; do not slide your hand over skin. Repeat the circle in each hand
placement 5 to 7 times.

Begin by lying down on your back.
1. Placing your hands on your stomach, perform deep diaphragmatic breathing. Repeat 3 times.
2. Do circles on each side of your neck just above your collarbone, directing pressure toward the neck.
3. Do circles in the center of your left axilla (armpit), directing pressure toward the axilla.
4. Do circles in a path along your left side from your waist to your left axilla, directing stretch toward the axilla.
5. Do circles in the center of the front of the groin of your right leg in the area of the inguinal lymph nodes,

directing pressure toward the stomach.
6. Do circles in a path from the inguinal area of the left side to the inguinal area of the right side.

Sit with your left leg straight.
7. Stroke your leg from your lower leg to your thigh 3 to 5 times.
8. Do circles from the inside to the outside of your thigh, directing pressure toward the outside of the thigh. Do

this over the entire thigh from the top of the thigh to the knee.
9. Do circles behind the knee, directing pressure toward the thigh.

10. Do circles along the outside of the thigh in a path toward the hip.

Lie down on your back.
11. Repeat circles 3 times at the area of the right inguinal lymph nodes and left armpit.
12. Repeat deep diaphragmatic breathing.
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Appendix 3.
Instructions to Patient for Progressive Home Exercisea

Treatment Week Instructions for Progressive Home Exercise Program

2 Perform deep breathing as often as possible during the day.

Decongestive exercises: Perform decongestive exercises after self-MLD. Decongestive exercises create the muscle pump
that helps improve the flow of lymph fluid. Perform decongestive exercises in sequence, beginning with trunk
exercises and then exercises for the hip, knee, and foot. Do not strain, but gently contract the muscle.

Exercises to be performed while lying on your back: Perform 5 times each with both legs: gluteal sets (tighten buttocks),
quad sets (tighten thighs), and toe flexion and extension (toe curls).

AROM exercise will also help lymphatic flow and help improve your endurance and activity level. Perform 10 times each
with the right leg: with the right knee bent, bent knee fall out (hip abduction/lateral rotation adduction/medial
rotation); heel slides, bending hip and knee; heel slides out to the side with the knee straight (hip abduction); and
ankle pump (dorsiflexion/plantar flexion).

5 Continue decongestive exercises and AROM exercises for your right leg.

Band exercises for arms: Repetitive resistance band exercises for your arms will increase your endurance and activity
level. Start by using only the amount of resistance with which you can easily perform 10 repetitions of each
exercise. Do 2 or 3 sets of 10 repetitions. Do not strain or hold your breath.

1. Horizontal abduction: keep elbows straight, stretch band across your chest, and return with control, touching
hands

2. Shoulder diagonals (flexion/abduction, extension/abduction)
3. Seated rows (scapular retraction, shoulder extension with elbows flexed)

6 Continue decongestive exercises after self-MLD, AROM exercises for your right leg, and resistance band exercises.

Stretch left calf using a belt or towel while sitting, holding the stretch for 30 seconds. When at rest, elevate your left leg
with your ankle supported in dorsiflexion (flexed up) for prolonged calf stretching as tolerated.

Core strengthening: While lying on your back with knees bent and hands beside hips for additional trunk support,
tighten abdominal muscles, tilting your pelvis and flattening your lower back; count to 10; and relax. While
tightening your abdominal muscles, alternate marching (hip flexion). Perform bridging exercise. Perform 2 or 3 sets
of 10 repetitions of each exercise daily.

10 Continue decongestive, AROM, resistance band, and core strengthening exercises.

Now that your left leg mobility is improved, perform all AROM exercises with both legs.

11 Continue decongestive exercises, core strengthening exercises, resistance band arm exercises, and AROM exercises with
both legs. Add sitting knee extension, 2 or 3 sets of 10 repetitions; sit-to-stand from chair, 2 sets of 5 repetitions;
and standing march, with hip out to side. Increase ambulation as tolerated, without increasing pain or stiffness in
your left knee.

a MLD�manual lymphatic drainage, AROM�active range of motion.
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