Chapter 34
Lower Limb Lymphedema

Gyo6z6 Szolnoky

Introduction

Lower extremity lymphedema accounts for the majority of all lymphedema cases. There-
fore, its treatment deserves more attention than treatment of any other part of the body.

Lymphedema is rarely found in its pure form because underlying pathophysiol-
ogy (e.g., ischemic heart disease, diabetes, chronic venous insufficiency, etc.) and
accompanying factors (e.g., administration of calcium channel blockers) may fur-
ther affect the Starling equation. Chronicity is reached when the lymphatic drainage
trying to overcome the increased load of extravasated fluid decompensates. The
associated circulatory, lymphatic, and soft tissue changes therefore require a com-
prehensive management including the treatment of comorbidities.!

Basically, both primary and secondary lymphatic insufficiencies are incurable
conditions that historically have been defied by predominantly compression- and
physiotherapy-based therapeutic interventions against its progressive nature. Hence,
the difference in their characteristics and behavior often influence the elements of
treatment approaches.>*

General Considerations

Manual lymph drainage (MLD)-based complex decongestive physiotherapy (CDP)
is now the mainstay of the lower limb lymphedema treatment regimen. It consists of
three different phases: intensive, transition, and maintenance phases. Each phase
plays a unique role and has distinctly different aims to improve the condition; these
were thoroughly reviewed in Chap. 27.
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However, MLD as the first and major component of CDP still fails to clear lin-
gering doubt regarding its real value; despite strong empirical evidence advocating
the benefits of the MLD, there are few research data to wholeheartedly support
MLD, and recent clinical studies doubt its decongestive effects.>¢

Nevertheless, MLD is now known to increase blood flow in arterioles and capillar-
ies; has peripheral analgesic, central sedative, antiserotonin, and antihistamine effects;
evokes vagotonic reaction’; and improves muscular recovery after physical exercise.?

Hence, proper application of MLD in various forms of leg lymphedema is wor-
thy of a revisit to emphasize its unique efficacy. Indeed, different conditions of uni-
or bilateral primary or secondary lymphedema significantly influence the proper
application of MLD to lower limb lymphedema.

The treatment of “unilateral” primary leg lymphedema® should follow the appro-
priate steps of central treatment, either in the supine or prone position, followed by
leg treatment, also in the supine position or prone position, with the correct regimen,
which were also thoroughly reviewed in Chap. 28 and 29.

However, precise application of every step of each treatment in the right sequence,
either in a supine or prone position, cannot be overemphasized. Leg treatment steps
should be repeated so as to treat all regions several times.

Treatment of “bilateral” primary leg lymphedema® is also no exception. It is
consistent with unilateral primary leg lymphedema treatment, but there is an excep-
tion regarding the following steps: central treatment in the supine position should
include the axillary lymph nodes of both sides, and both lower edematous body
quadrants should be decongested in the direction of the axillary lymph nodes of
identical sides.

In the prone position, the treatment of inguino-axillary anastomoses on both
sides should be incorporated, and the gluteal region should be decongested in the
direction of the axillary lymph nodes of identical sides.

Treatment of “unilateral” secondary leg lymphedema® would follow the same
rule as for the central treatment, either in the supine or the prone position, as well as
the leg treatment, which is consistent with primary lymphedema care.

However, there are some exceptions in the treatment of “bilateral” secondary leg
lymphedema,’ which is generally consistent with unilateral secondary leg lym-
phedema treatment as follows: in central treatment in the supine position of axillary
lymph nodes of both sides should be treated together, in addition to the deconges-
tion of both lower edematous body quadrants in the direction of the axillary lymph
nodes of identical sides. In the prone position, the treatment should include inguino-
axillary anastomoses on both sides and also the decongestion of the gluteal region
in the direction of the axillary lymph nodes of identical sides.

Intermittent Pneumatic Compression

In accordance with the International Compression Club (ICC) Consensus, a high
level of evidence supports the use of intermittent pneumatic compression (IPC) in
lymphedema (Grade 1B).’
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Intermittent pneumatic compression is assumed to reduce edema by decreasing
capillary filtration, rather than by accelerating lymph return. IPC alone is particularly
effective in non-obstructive edema, while MLD is strongly recommended before IPC
to stimulate lymphatic flow in obstructive edema. Clinical trials prefer the utilization
of multichambered pumps to single-chambered ones,'*!! but the pressures should be
adjusted according to individual response. In general, pressures of 30—60 mmHg are
mostly applied. However, higher pressures also improve limb edema and lower pres-
sures (20-30 mmHg) are advised in palliative care. Duration of 30 min to 2 h daily
is recommended.”? IPC is very efficacious in the edema treatment of immobile
patients.'3 It squeezes the water content of a lymphedematous extremity, without
improving the lymphatic drainage. However, it would reduce to an adequate amount,
leading to an increase in the oncotic tissue pressure, necessitating a continuation
of compression therapy.'* IPC may exacerbate or cause congestion at the non-
compressed root of a treated limb and also in the adjacent genital region.'

Compression

Compression therapy has been thoroughly reviewed through Chap. 30.

Nevertheless, the fact that compression therapy is the most effective treatment
modality among the CDP components, cannot be overemphasized. However, until
recently, evidence of its efficacy was based mostly on empirical studies and experi-
mental data concerning the effect of conventional compression therapy on lym-
phedema have been sparse. Lately, though, the International Union of Phlebology
(IUP) guideline as well as the American Venous Forum (AVF) guideline for lym-
phedema management has endorsed this mode of the therapy with a strong recom-
mendation fitting to Evidence 1A.'® A meta-analysis of the ICC found that a high of
level of evidence could be attributed to the application of bandages in lymphedema
(Grade 1B).°

Patients with lower limb lymphedema with a reduced ankle—brachial pressure
index (ABPI) of 0.5-0.8 should not receive sustained compression exceeding
25 mmHg. Patients with ABPI < 0.5 can receive only intermittent compression. !’

The most common tools of compression are bandages, stockings, and Circ-Aid.
Typical lymphedema compression with bandages is performed in a multilayer fashion.*
To achieve optimal volume reduction, high initial interface pressures are necessary to
compensate for the pressure decrease. The pressure drop is already significant after 2 h
and mainly caused by volume reduction, explaining the need for a more frequent ban-
dage change in the beginning of lymphedema therapy compared with current practice
where a change of bandage is recommended once a day in the initial phase.'®

In general, inelastic compression can be worn overnight without major influence
on microcirculation; hence, sub-bandage pressure does not significantly interfere
with capillary function in the supine position.

Unlike inelastic compression, elastic bandages are normally not prescribed for
overnight wear because in a supine position interface pressure remains high, the
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influence of gravity is excluded, and in the case of diminished arterial influx, serious
side effects can occur.

Multilayer bandage systems may behave as inelastic systems even though the
individual layers act as elastic materials due to the friction generated between ban-
dage layers. Therefore, it is proposed that in the case of multilayer bandage systems
and kits, the terms “high or low stiffness” should be used to characterize the behav-
ior of the final bandage. Stiffness may be characterized by the increase of interface
pressure measured in the gaiter area when standing up from the supine position.
A pressure increase of more than 10 mmHg measured in the gaiter area is character-
istic of a stiff bandage system.!¢

Use of Elastic Bandages

In some situations (ineffective calf muscle pump, phlebolymphedema, large volume
loss is predicted), the inelastic bandages may be replaced with elastic ones. The
stiffness produced by multiple layers produces high working pressure. However, the
resting pressure is higher than with inelastic systems.

Special Compression Material

Inelastic adjustable compression enhancing comfort and patient compliance is an
effective alternative to compression garments."

Medical Compression Stockings

The main areas of compression garment utilization comprise long-term manage-
ment of lymphedema in the maintenance phase, prophylaxis, initial treatment or
may serve the only form of compression used in time-consuming controlled com-
pression therapy, where interstitial fluid is gradually squeezed out from the affected
limb by garment size reduction using a sewing machine or in a steady-state condi-
tion by ordering new stockings in decreasing sizes.”® In general, most patients wear
garments during waking hours, including exercise.

Prophylactic use of medical compression stockings for breast cancer related-
lymphedema prevention seems to be of invaluably practical importance? and this
concept has been partially extrapolated to legs as vulvar cancer treatment-related
lymphatic impairment was successfully prevented with the use of graduated com-
pression stockings.??> Limbs with a relatively normal shape require round-knitted
stockings, while flat-knitted stockings better fit limbs with an unusual shape or
remarkable distorsion than round-knitted ones.
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In general, compression stockings have a lower stiffness index than inelastic ban-
dages, especially when these bandages are worn in a multilayered fashion.
Superimposition of medical compression stockings (MCSs) has an increasing impact
on practical lymphology. While upper limb lymphedema often requires interface
pressure no more than 40 mmHg, in the case of leg lymphedema, particularly in
primary lymphatic insufficiency, “subgarment” pressure measured at a medial gaiter
area may even exceed 60—80 mmHg, corresponding to the superposition of two to
even four medical compression stockings with various compression classes, properly
retaining edema and maintaining reduced volume. MCSs drop their pressure to a
much lower degree compared with compression bandages.?*>>2*

Exercise

Exercise/movement should be tailored to the patient’s needs, ability, and disease
status. Compression should be worn during exercise whenever possible. Walking,
swimming, cycling, and low impact aerobics are recommended. Exercise varies
interstitial tissue pressure and influences both lymph propulsion and clearance,
helping to transport fluid and inflammatory causing proteins from the site of forma-
tion and from the swollen limb or affected area.” Studies demonstrated that both
mechanical limb elevation plus passive exercise® or 5 min of instructed deep breath-
ing plus self massage followed by 30 min of isotonic and isometric limb exercises?’
can produce a reduction in limb volume and subjective improvements in symptoms.
In aqua-lymphatic therapy the selection of the optimal water temperature is manda-
tory; hence, exercises at 28°C produce volume reduction, but a temperature of 34°C
results in a slight increase in volume.”® Underwater leg exercises proved to signifi-
cantly enhance the efficacy of decongestive physiotherapy, especially from the per-
spective of patient’s own perception.”*

Lymphedema Severity-Adapted Forms of CDP

Initial management of leg lymphedema implements psychosocial support, education,
skin care, exercise/movement, elevation, and management of any concomitant medical
conditions, pain or discomfort and the utilization of various forms of compression.

Stage I Lymphedema

The pressure used should be guided by the patient’s vascular status and their ability
to tolerate compression and manage the garment. Skin care, exercise/movement,
elevation and self-drainage should be taught alongside self monitoring and proper
application, removal and care of hosiery. Patients should be examined 4-6 weeks
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after the initial fitting, and then after 3—6 months if the response is satisfactory. The
patient should be examined at each stocking order (every 3—6 months).

Stages II and III Lymphedema

Intensive treatment comprises the standard elements of CDP and can be tailored to
patient ability and comorbidity status.

Standard intensive therapy (>45 mmHg) is undertaken daily with a sub-bandage
pressure >45 mmHg.

Intensive therapy with reduced pressure (15-25 mmHg) corresponds to the pre-
vious therapeutics regimen. Patients are selected for this treatment when high levels
of compression are either unsafe or difficult to tolerate (moderate peripheral arterial
occlusive disease [ABPI 0.5-0.8], mild neuropathy, lipedema, cancer under pallia-
tive treatment, co-morbidities requiring less aggressive reduction in swelling).
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