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ABSTRACT 

We describe our experience with 12 
patients with severe fibrotic lymphedema 
treated between 1979 and 1987. Each pa
tient initially underwent nonoperative treat
ment (postural drainage and pneumatic 
compression) and in 10 patients who re
quired operation, these measures were 
continued postoperatively. Operation in
cluded excision of subcutaneous tissue 
( debulking), which was extensive in 8 and 
limited in 2 patients. Only 2 patients were 
satisfactorily managed by nonoperative 
treatment alone. Based on the extensive 
pathophysiologic changes that occur in the 
tissue microenvironment with lymph stasis, 
it is unlikely that at this advanced stage of 
lymphedema that nonoperative treatment 
alone or "physiologic" operations such as 
lymphatic-venous shunt or lymphatic col
lector reconstruction is satisf acto,y. Rather, 
nearly all such patients require limited or 
extensive excision of the fibrotic-edematous 
subcutaneous tissue. 

Despite numerous nonoperative and 
operative treatment modalities for man
agement of peripheral lymphedema, no 
single therapy has proved ideal. To a 
large extent this shortcoming relates to 
the underlying clinical condition (i.e., 
obstructive or hypoplastic lymphedema) 
and the pathogenesis of intense fibro
sclerosis that accompanies long-term 
lymphedema. The lymphatic system is 
central to the removal of surplus fluid 

and plasma proteins that ordinarily "leak" 
into the interstitium. Unique to this pro
cess are lymphatic capillary anchoring 
filaments (1) which facilitate opening of 
endothelial intercellular junctions and 
therefore facilitate lymphatic absorption 
with ongoing tissue edema. Propulsion of 
lymph forward depends primarily upon 
intrinsic lymphatic contractility in seg
ments between intraluminal valves (so
called "lymphangions") (2) although 
lymph nodal pressure, local heat applica
tion, short-term external compression and 
regional permeability differences probably 
enhance lymphangion activity and thereby 
contribute to forward lymph flow (2,3). 

With long.standing lymphedema, 
concentrations of tissue protein may ap
proach that in plasma or 5-lOx the nor
mal amount ( 4). The increased tissue 
colloid osmotic pressure not only pro
motes greater interstitial edema but the 
increased sequestration of macromole
cules and protein favor both greater fibrin 
and collagen deposition, aggravated in 
turn by down-regulation of tissue macro
phage proteolysis (5). Subsequent intersti
tial fibrosis in conjunction with greater 
tissue hydrostatic pressure works to stiff
en the anchoring filaments ( 6) further 
interfering with lymphatic clearance (7,8) 
and ultimately producing severe fibro
sclerosis. 

It is this sequence of events, based 
largely on experimental studies, that likely 
accounts for the progression to grotesque 
fibrosclerotic lymphedema (Fig. 1) and 
the limited success of current therapy. 
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Fig. 1. Pathophysiology of fibrosclerotic lymph
edema. 

MATERIALS, METHODS, AND RE
SULTS 

Between 1979 and 1987, 12 patients 
( 4 male and 8 female) were treated for 
severe fibrotic lymphedema of the ex
tremities (Fig. 2) at the Istituto di Patolo
gia Chirurgica R of the University of 
Palermo (Director Prof. M. Florena). The 
patient ages were in the range of 43-68 
years (mean 57 years). 

In 2 patients the arms were in
volved, one following radical mastectomy 
and the other after regional irradiation. 
Of the remaining 10 patients with fibrotic 
lymphedema of the legs, 9 were primary 
(i.e., congenital) and one was secondary 
to cancer of the uterus. None were ac
companied by deep venous thrombosis 
(Doppler scanning and/or phlebography). 

For the first 5-10 days, each patient 
underwent postural drainage and pneu
matic compression (9,10). Thereafter 
diagnostic evaluation included xeroradiog
raphy (Fig. 3), conventional lymphography 
( oil contrast)(Fig. 4), and "blue-dye test" 
(Fig. 5) to delineate better the subcuta
neous layers, soft tissues and sometimes 
the lymphatic collectors. Information ob
tained was classified into four anatomic 
categories: 

1) Dilatation of peripheral collec-
tors (lymphatic varices) 

2) Lymphatic hypoplasia 
3) Lymphatic obliteration 
4) Dermal backflow 

Therapy consisted initially of drug 
treatment (benzopyrone) (5) and high 
pressure pneumatic compression (Lymph
apress) (11). Where measurement of the 
ankle or wrist circumference showed little 
or no reduction in edema (10 patients), 
operative reduction was carried out. The 
procedures consisted of Thompson's 
"debulking" (2 patients) (Fig. 6) and sub
cutaneous excisional therapy as advocated 
by Charles (2 patients), Servelle (4 pa
tients), and Lagrots-DeTakats (2 patients) 
(Fig. 7). In the other 2 patients, nonoper
ative treatment was satisfactory and was 
continued periodically. The results of the 
operative procedures were similar to that 
of others (12) being satisfactory in 9 
patients and poor in 3. Follow-up was 
from 10 months to 5 years. 

COMMENT 

Because of the extensive changes 
accompanying severe fibrotic lymphede
ma, it is unlikely that nonoperative treat
ment alone can favorably influence the 
more or less permanent anatomic and 
functional interstitial damage sustained. 

Fig. 2. Progressive fibrosclerotic lymphedema. 
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Fig. 3. (LEFT and ABOVE) Xerorudiogroms of 
leg lymphedema demonstrating ectactic, tortuous 
lymphatics with "ftbrosc/erosis. # 

Similarly, it seems highly unlikely that 
operations such as lymphatic-venous, 
lymphatic-lymphatic, lymph nodal-venous 
shunts (13), or the more recent lymphat
ic-venous-lymphatic reconstructions (14) 
can improve apparently irreversible mi
croenvironmental tissue injury. Accord
ingly, excisional therapy in conjunction 
with postural drainage and pneumatic 
compression before and after operation is 
favored to interrupt the vicious circle of 
progressive sclerosis ( see Fig. 1). Where 
conventional lymphography demonstrates 
preservation of deep lymphatic integrity, 
Thompson's partial excisional therapy 
may be appropriate; otherwise, extensive 
lipofasciectomy is necessary. If advanced 
elephantiasis is accompanied by skin 
changes with severe acanthosis and warty 
overgrowth, lipofasciectomy in conjunc
tion with skin removal may be required. 
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Fig. 4. Conventional lymphogrwns demonstrating lymphatic varices (A), 
lymphatic hypoplasia with perilymphatic collaterals (B), and lymphatic 
obliteration and reflux (C). 

Fig. 5. &ample of "dennal backflow" in a lymph
edematous limb after introdennal injection of 
blue-dye. 

Fig. 6. Severe ftbrosc/erotic lymphedema (A.B) 
following mastectomy and chest wall imuliation 
for treatment of carcinoma of the breast. Intro
operative photographs (C,D) of Thompson's "de
bulking" operation. 
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Fig. 7. Intraoperative photograph (left) and 
postoperative appearance (right) after Lagrot-de 
Takats "debulking" operation for right leg ftbro
sc/erotic lymphedema. 
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