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of lymphatic vessels, has been reported in patients with the lymphedema-distichiasis syndrome, in which lymphedema praecox occurs
in patients who also have a double row of eyelashes. A mutation of
SOX18, a transcription factor upstream of lymphatic endothelial cell
differentiation, has been described in patients with lymphedema,
alopecia, and telangiectasias (hypotrichosis, lymphedema, telangiectasia
syndrome). Patients with a chromosomal aneuploidy, such as Turner’s
syndrome, Klinefelter’s syndrome, or trisomy 18, 13, or 21, may
develop lymphedema. Syndromic vascular anomalies associated with
lymphedema include Klippel-Trénaunay syndrome, Parkes-Weber
syndrome, and Hennekam’s syndrome. Other disorders associated
with lymphedema include Noonan’s syndrome, yellow nail syndrome,
intestinal lymphangiectasia syndrome, lymphangiomyomatosis, and
neurofibromatosis type 1.
Secondary lymphedema is an acquired condition that results from
damage to or obstruction of previously normal lymphatic channels.
Recurrent episodes of bacterial lymphangitis, usually caused by
streptococci, are a very common cause of lymphedema. The most
common cause of secondary lymphedema worldwide is lymphatic
filariasis, affecting approximately 129 million children and adults
worldwide and causing lymphedema and elephantiasis in 14 million
of these affected individuals (Chap. 258). Recurrent bacterial
lymphangitis by Streptococcus may result in chronic lymphedema.
Other infectious causes include lymphogranuloma venereum and
tuberculosis. In developed countries, the most common secondary
cause of lymphedema is surgical excision or irradiation of axillary
and inguinal lymph nodes for treatment of cancers, such as breast,
cervical, endometrial, and prostate cancer, sarcomas, and malignant
melanoma. Lymphedema of the arm occurs in 13% of breast cancer
patients after axillary node dissection and in 22% after both surgery
and radiotherapy. Lymphedema of the leg affects approximately 15%
of patients with cancer after inguinal lymph node dissection. Tumors,
such as prostate cancer and lymphoma, also can infiltrate and obstruct
lymphatic vessels. Less common causes include contact dermatitis,
rheumatoid arthritis, pregnancy, and self-induced or factitious lymphedema after application of tourniquets.
Clinical Presentation Lymphedema is generally a painless condition,
but patients may experience a chronic dull, heavy sensation in the
leg, and most often they are concerned about the appearance of the
leg. Lymphedema of the lower extremity initially involves the foot
and gradually progresses up the leg so that the entire limb becomes
edematous (Fig. 303-2). In the early stages, the edema is soft and
pits easily with pressure. Over time, subcutaneous adipose tissue
accumulates, the limb enlarges further and loses its normal contour,
and the toes appear square. Thickening of the skin is detected by
Stemmer’s sign, which is the inability to tent the skin at the base of
the toes. Peau d’orange is a term used to describe dimpling of the
skin, resembling that of an orange peel, caused by lymphedema. In
the chronic stages, the edema no longer pits and the limb acquires
a woody texture as the tissues become indurated and fibrotic. The
International Society of Lymphology describes four clinical stages of
lymphedema (Table 303-3).
Differential Diagnosis Lymphedema should be distinguished from
other disorders that cause unilateral leg swelling, such as deep vein
thrombosis and chronic venous insufficiency. In the latter condition,
the edema is softer, and there is often evidence of a stasis dermatitis,
hyperpigmentation, and superficial venous varicosities, as described
earlier. Other causes of leg swelling that resemble lymphedema are
myxedema and lipedema. Lipedema usually occurs in women and is
caused by accumulation of adipose tissue in the leg from the thigh to
the ankle with sparing of the feet.
Diagnostic Testing The evaluation of patients with lymphedema
should include diagnostic studies to clarify the cause. Abdominal
and pelvic ultrasound and computed tomography (CT) can be used
to detect obstructing lesions such as neoplasms. Magnetic resonance
imaging (MRI) of the affected limb may reveal a honeycomb pattern
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Figure 303-2 A. Lymphedema characterized by swelling of the leg,
nonpitting edema, and squaring of the toes. (Courtesy of Dr. Marie
Gerhard-Herman, with permission.) B. Advanced chronic stage of
lymphedema illustrating the woody appearance of the leg with
acanthosis and verrucous overgrowths. (Courtesy of Dr. Jeffrey Olin,
with permission.)
characteristic of lymphedema in the epifascial compartment and identify enlarged lymphatic channels and lymph nodes. MRI also is useful
to distinguish lymphedema from lipedema. Lymphoscintigraphy and
lymphangiography are rarely indicated, but either can be used to
confirm the diagnosis or differentiate primary from secondary lymphedema. Lymphoscintigraphy involves the injection of radioactively
labeled technetium-containing colloid into the distal subcutaneous
tissue of the affected extremity, which is imaged with a scintigraphic
camera to visualize lymphatic vessels and lymph nodes. Findings
indicative of primary lymphedema include absent or delayed filling of
the lymphatic vessels or dermal back flow caused by lymphatic reflux.
Findings of secondary lymphedema include dilated lymphatic vessels
distal to an area of obstruction. In lymphangiography, iodinated radiocontrast material is injected into a distal lymphatic vessel that has been
isolated and cannulated. In primary lymphedema, lymphatic channels
are absent, hypoplastic, or ectatic. In secondary lymphedema, lymphatic channels often appear dilated beneath the level of obstruction.
TABLE 303-3 Stages of Lymphedema
Stage 0 (or Ia)
A latent or subclinical condition where swelling is not evident despite
impaired lymph transport. It may exist for months or years before overt
edema occurs.
Stage I
Early accumulation of fluid relatively high in protein content that subsides
with limb elevation. Pitting may occur. An increase in proliferating cells
may also be seen.
Stage II
Limb elevation alone rarely reduces tissue swelling, and pitting is
manifest. Late in stage II, the limb may or may not pit as excess fat and
fibrosis supervene.
Stage III
Lymphostatic elephantiasis where pitting can be absent and trophic skin
changes such as acanthosis, further deposition of fat and fibrosis, and
warty overgrowths have developed.
Source: Adapted from The 2013 Consensus Document of the International Society of
Lymphology: Lymphology 46:1, 2013.
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