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of chronic lymphedema
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Aim. When the lymphedema reaches to its end stages, the
complex decongestive therapy (CDT) and/or compression
therapy become less effective and increased risk of syste-
mic/general sepsis to become potentially life threatening
condition.

Methods. To improve its clinical management, excisional
surgery was performed on 22 patients for their 33 limb
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dily progressive condition
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phedema reaches to its end sta-
), it becomes disabling as well as
ondition; lymphedema in this stage

already set in chronic inflammatory con-
dition throughout skin and soft tissue.2 3

Figure 1.—Clinical appearance of lower extremities in the end
stage of chronic lymphedema. Massively swollen and disfi-
gured contours interfere appropriate application of CDT and/or
compression therapy, resulting in a vicious cycle between pro-
gressive dermato-lipo-fibrosclerosis and recurrent local/syste-
mic sepsis. CDT: complex decongestive therapy.
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lower extremity; the specimen includes skin, subcutaneo
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Materials and methods

Retrospective analysis was made on 22 patients
for their 33 limbs in the end stage of lymphede-
ma which underwent palliative excisional surgery
to improve its management.
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Methods

Clinical evaluation with an initial detailed
history taking and physical examination was fol-
lowed by radionuclide lymphoscintigraphy12-14
and basic laboratory studies (e.g. ultrasonography,
magnetic resgnahce imaging [MRI], etc. for con-
clusive diagngsjs~15-18 and proper clinical and
laboratory sfaging,2 as follows: volume measu-

extremity using infrared opto-
19 and tape measurement of

é further included
ted: air plethysmo-
tomography (CT)
A,20/21 standard MRT study.
ther stud%e added to the primary
e

icated as a truncular form

formation (e.g. bone involvement)
malformation.25-29

sfaction’index: quality of life [QOL]), as well as
objectively (e.g. circumference measurements in
meters, and infrared optical volume deter-
ation of limbs).2. 10

Following proper clinical and laboratory sta-
ging of the chronic lymphedema, all the patients
underwent basic treatment protocol of CDT:5 6
compression bandage, therapeutic exercise regi-
men, compression garment, special skin care for
the infection control and/or prevention, general
supportive care of hygiene, nutritional counseling
for diet and weight control/reduction.

Traditional compression therapy 7.8 with pneu-
matic device was generally implemented as addi-
tional treatment when the lymphedema becomes
resistant to CDT.

All the candidates were extensively reviewed
preoperatively, based on their response to pro-
perly instituted treatment, as well as on the pro-
gress of their disease during the treatment over a
minimum of one-year on the standard treatment
regimen. The decision for additional surgical the-
rapy was made by consensus among the multidi-
sciplinary team for the failure of treatment to arre-
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st progress of the disease, based on the results of
a strict assessment.3, 10,29

Among a total of 1 065 chronic lymphedema
patients (primary: 259; secondary: 806; male [M]:
131; female [F]: 934; age range: 2 months to 82
years), 22 patients (mean age: 46 years; M=3 and
F=19; primary: 5; secondary: 17) in the end stage
of chronic lymphedema were selected to the pal-
liative excisional surgery on 33 limbs (unilateral:
11; bilateral: 22).

All 33 limbs were indicated for the surgery by
further progression of the disease with recurrent
sepsis of more than three times per year, despite
adequate antibiotic protection and to improve the
efficacy of compression therapy.

A modification of Auchincloss-Homan'’s opera-
tion,30-33 was used to excise a generous amount of
grotesquely disfigured tissue with advanced der-
mato-lipo-fibrosclerotic change, including the
whole skin layer, subcutaneous tissue and muscle
fascia in order to re-establish the normal limb
contour to allow proper postoperative compres-
sion therapy (Figure 2).

Inclusion criteria are the documented failure
and/or technical difficulty to institute proper com-
pression therapy due to a morbidly enlarged extre-
mity and subsequent deterioration of limb func-
tion and QOL,2 34 35 including increased local
and/or systemic sepsis.

Postoperative CDT and compression therapy
were mandatorily implemented in all cases of sur-
gical group.

Follow-up assessments of surgical group were
made at a postoperative 1, 2, 3, 6, 12, 18 and 24
months, with an additional evaluation of each epi-
sode of local and/or systemic sepsis. Evaluation
for the surgical results was extended from 24
months to 48 months as the final assessment whe-
never possible.

A thorough periodical was made twice a year
by a multidisciplinary care team; additional tests
were added to the schedule for episodes of local
and/or systemic sepsis with cellulitis.

In the control group, 14 limbs of 9 patients (5
bilateral and 4 unilateral) were excluded from the
surgery; the exclusion criteria from the surgery
were poor compliance (10/14), lack of proper sup-
port (5/14), an age of >70 (3/14), and the lack of
frequent infection episodes (3/14). They underwent
an identical regimen of CDT combined with com-
pression therapy applied to surgical group.
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Figure 3.—Clinical outcome of excisional surgery implemented
to the end stage of chronic lymphedema. A) Clinical appea-
rance of the bilateral lower extremity lymphedema at its end
stage before the resection of grotesquely disfigured fibro-ede-
matous tissue. B) Fully restored normal contour of the extre-
mity after the ablative surgery to improve the efficiency of
CDT-based main therapy postoperatively. CDT: complex decon-
gestive therapy.

Regular follow-up assessment for the control
group was also made once a year for a minimum
with additional evaluation when the sepsis should
be bad enough to need a hospital care.

Results

Among 33 limbs of 22 patients, 2 wound com-
plications occurred: one with delayed healing with
wound disruption and another with wound infec-
tion.

Initial postoperative assessment of the treat-
ment results, 6 months and subsequently at 12
months after surgery, showed an overall impro-
vement in 28 out of the 33 limbs, and 5 failed
(Figure 3).

Good initial response group (N.=28)

Twelve showed excellent response with more
improvements from their immediate postopera-
tive measurement /conditions, with an additional
10-15% reduction of limb volume from the imme-
diate postoperative volume.

Sixteen of these 28 limbs also showed good
response with satisfactory maintenance of the
immediate postoperative volume reduction with
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a minimum change of 5-10% up to the 12 month
assessment.

All 28 with excellent to good surgical outcome
accompanied substantial improvement on the
limb function in majority (25/28) and QOL (26/28).
The initial responses by the sepsis to the surgery
were favorable in majority although they were in
a wide range: less frequent (n=18) and/or less seve-
re (n=9), no recurrence of the local and/or syste-
mic sepsis (n=4), no change (n=4), and further
worsening (n=1) (12 months).

All 28 limbs with good results maintained excel-
lent compression therapy postoperatively throu-
ghout 12-month assessment period.

However, among these 28 limbs with satisfac-

outcome up until 12 months a
maintain proper compression Y
24-month assessment and

when continuous post
rapy was stopped.

Among the 18 wi
rim assessment

éssion
od con-

iance, inclu-
8/were available
A ths) and 9 were
not reachable.

Eighteen available failedto maintain proper
postoperative compression therapy, despite suc-
cesstul excision of redundant tissue to improve the
physical therapy; their majority (14/18) continued
to show steady deterioration of the local and syste-
mic condition throughout the follow-up period (48
months). Another 9, dropped out from the regular

4 INTERNATIONAL ANGIOLOGY

follow-up assessment through 48-month period,
were also confirmed for the evidence of deteriora-
tion through frequent hospital cares for the episo-
des of cellulitis with/without sepsis.

Poor initial regponse group (N.=5)

tion by excision/preoperative volume
within 6 months to 1 yeat follov ing the cessation
f pression thera

ént{(48 months) of these 5
showed déterioration in 3, conti-
ly refusin nstitute proper compres-
with an initial moderate

0% regain of the initial volu-
e first interim follow-up (24

therapy and there were no disease
ntil the final assessment (48 months).

1 out of 14 limbs of the control (non-surgi-
group, which were well maintained on the
same compression therapy regimen equal to the

xcision group, uniformly failed to reach the same
level that clinical improvement successful surgi-
cal group has made. The other 4 limbs, which fai-
led to maintain compression therapy, deteriora-
ted further, before reaching to the first interim
follow-up assessment (24 months) and lost from
the further follow-up.

A lymphoscintigraphic study, included whene-
ver feasible for follow-up assessment in both con-
trol group and excisional surgery group, uniformly
failed to provide positive findings of the impro-
ved lymphatic function that were compatible with
clinical improvements through the final asses-
sment (48 months).

Discussion

Since the turn of the last century, various
debulking operations were advocated for the sur-
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gical management of chronic lymphedema by
Charles (1912), Sistrunk (1918), Homans (1936),
and Thompson (1962), etc.32 33,36-38 These various
excisional procedures, often known as reduction
or debulking operations, remove scarred and disfi-
gured lymphedematous tissue from the limb. These
procedures, however, were condemned for many
years because of general morbidity and signifi-
cant complications in addition to its controver-
sial effectiveness; their application had been non-
selective and used for any type of lymphedema.
Some of these once-abandoned operations have
regained the interests lately for chronic end-stage
lymphedema as alternative palliative operations,
but the large numbers of long-term results have
yet to be assessed.

We reassessed its new role to the end stage of
lymphedema, and the failure to obtain satisfac-
tory control of the lymphedematous process or to
prevent disease progression despite vigorous non-
surgical treatment was a major criterion for sele
tion.3 10,39

maintain postoperative
precondition for the lo

mit to postoperative maintenancé physical the-
rapy. Every single case who abandoned continuous
physical therapy during the follow-up period fai-
led to maintain good initial outcome. Therefore,
the selection of the candidate should be more strin-
gent with this compliance issue.

Second, the surgery should be planned as a part
of multidisciplinary care including social worker
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and psychiatrist/psychologist for the appropriate
postoperative maintenance care.

Excisional surgery can be used as the most effec-
tive mean to control the late stage of lymphede-
ma only when remaining a part of multidiscipli-
nary team managefment with strict criteria of indi-

ased care. This reality affects
ie patient quite negatively.

vation for a
the complia

ty to apply bandages for the exercise the-
ue to a massively disfigured limb contour
fibro-edematous tissue.

When the disease progresses to the end stage,
recurrent sepsis and further local deterioration
start a vicious cycle and, thus, it becomes techni-
cally more difficult to provide proper CDT. The-
refore, this palliative surgery was implemented to
our patients only when the epifascial (superficial)
lymphatic system had been hopelessly destroyed
with no chance of recovery or improvement of
function.

The surgical aims are to improve the perfor-
mance of CDT and/or compression therapy fol-
lowing the excision of grotesquely disfigured fibro-
sclerotic tissue; it effectively reduces the amount
of lymphedematous tissue and subsequently redu-
ces the incidence of sepsis. Therefore, we set a
life-time commitment to the full maintenance of
the CDT regimen postoperatively as a mandatory
precondition to this palliative surgical therapy.

Clinical evidence indicates increased lymph

INTERNATIONAL ANGIOLOGY 5



absorption through the subfascial (deep) lympha- 8. Bastien MR, Goldstein BG, Lesher JL Jr, Smith JG Jr.

. . . . . Treatment of lymphedema with a multicompartmental
tic system following the excision of fibrosclerotic pneumatic compression device. J Am Acad Dermatol

subcutaneous tissue, which includes the entire 1989;20(5 Pt 1):853-4.

muscle fascia; the removal of the tissue barrier 9. Hwang JH, Kim TU, Lee KW, Kim DI, Lee BB. Sequen-
tial intermittent pneumatic compression therapy in

seems t.O ensure to facilitate the e}bsorption qf ti'S— lymphedema. J Korean Acad Rehabil Med 1997;21:146-
sue fluid by the deeper lymphatic system within 53.

the muscles. However, this has yet to be proven 10. Richmand PR,/O’Donnell TF, Zelikovski A. Sequential
.. . 1 pneumatig¢’ cq ession for lymphedema: a controlled

lymphoscintigraphically. trial. Ar /1985:120:1116-9.
11. Lee B Whang JH, Lee KW. Contemporary
mang chronic lymphedema: personal expe-

C lusi i hology 2002;35 Suppl:450-5.

onclusions 12. BB. Chronic)lymphedema, no more stepchild to

Excisional palliative surgery appears to be effec-
tive at initially controlling the progress of lymphe-
dema. However, based on our limited experience
over follow-up periods up to 48 months, it is ng
capable of maintaining the initial success withotit

nphedema: evaluation of
phoscintigraphy in 238

the addition of postoperative CDT and compyes- : ampjni R Zelaschi G, Rossi G, Aprile C, Paro-
sion therapy. Thus, this surgical therapy is ef oscintigraphy. Eur J Nucl Med
tive only when fully integrated with CDT and 3B, Matfassi R)\Choe YH, Vaghi M, Ahn JM, Kim DI

Compressotherapy_ iti e of dliplex ultrasonography for the advan-
The commitment of a patient to life A= ;

results.
It appears that excisional s
remain an adjunctive therapy

The new role of MRI (Magnetic Resonance Imaging) in
he contemporary diagnosis of venous malformation: can
replace angiography? J Am Coll Surg 2004;1984:549-58.
Leduc O, Klein P, Rasquin C, Demaret P. Reliability of a
volume measuring device (volumeter®) for human limbs.
The Netherlands: Elsevier Science Publishers B.V.;
1991.p.617-20.

. Ketterings C, Zeddeman S. Use of the C-scan in evalua-
tion of peripheral lymphedema. Lymphology 1997;30:49-
62.

. Witte CL, Witte MH, Unger EC, Williams WH, Bernas
MJ, McNeill GC et al Advances in imaging of lymph flow
disorders. RadioGraphics 2000;20:1697-719.

. Lee BB. Lymphedema-angiodysplasia syndrome: a pro-
digal form of lymphatic malformation (LM). Phle-
bolymphology 2005;47:324-32.

. Lee BB, Kim YW, Seo JM, Hwang JH, Do YS, Kim DI et
al Current concepts in lymphatic malformation (LM). J
Vasc Endovasc Surg 2005;39:67-81.

. Lee BB. Critical issues on the management of congeni-
tal vascular malformation. Ann Vasc Surg 2004;18:380-
92.

. Lee BB, Kim DI, Huh S, Kim HH, Choo IW, Byun HS et
al New experiences with absolute ethanol sclerotherapy
in the management of a complex form of congenital

dema: personal reﬂectlono ah experience with 1065
patients. Lymphology 2005;38:28-31.

5. Foldi E, Foldi M, Weissletter H. Conservative treatment venous malformation. J Vasc Surg 2001;33:764-72.
of lymphedema of the limbs. Angiology 1985;36:171-80. 27. Lee BB. Nouvelles donnees diagnostiques et therapeuti-
6. Casley-Smith, Judith R, Mason MR, Morgan RG et al ques sur les malformations veineuses congenitales. Angeio-
Complex physical therapy for the lymphedematous leg. logie 1998;50:17-9.
Int J Angiol 1995;4:134-142. 28. Lee BB, Do YS, Byun HS, Choo IW, Kim DI, Huh SH.
7. Hwang JH, Lee KW, Chang DY, Lee BB, Kim DI, Kim SJ Advanced management of venous malformation with
et al Complex physical therapy for lymphedema. J Korean ethanol sclerotherapy: mid-term results. J Vasc Surg
Acad Rehabil Med 1998;22:224-9. 2003;37:533-8.

6 INTERNATIONAL ANGIOLOGY Mese 2008



29.

30.

31.

32.

33.
34.
35.

Vol. 27, No.

Lee BB, Mattassi R, Kim BT, Kim DI, Ahn JM, Choi JY.
Contemporary diagnosis and management of venous and
AV shunting malformation by whole body blood pool scin-
tigraphy (WBBPS). Int Angiol 2004;23:355-67.

Lee BB, Mattassi R, Kim BT, Park JM. Advanced mana-
gement of arteriovenous shunting malformation with
transarterial lung perfusion scintigraphy (TLPS) for fol-
low up assessment. Int Angiol 2005;24:173-84.

Lee BB. Statues of new approaches to the treatment of
congenital vascular malformations (CVMs): single cen-
ter experiences. Eur. J Vasc Endovasc Surg 2005;30:184-
97.

Kim DI, Huh S, Lee SJ, Hwang JH, Kim YI, Lee BB. Exci-
sion of subcutaneous tissue and deep muscle fascia for
advanced lymphedema. Lymphology 1998;31:190-4.
Homans J. The treatment of elephantiasis of the legs. N
Engl J Med 1936;215:1099.

Auchincloss H. New operation for elephantiasis. Puerto
Rico J Publ Health Trop Med 1930;6:149.

Launois R, Mégnigbéto AC, Pocquet K, Alliot F. A speci-

36.

37.
38.

fic quality of life scale in upper limb lymphedema: the
ULL 27 questionnaire. Lymphology 2002;35 Suppl:181-

Welss JM, Spray BJ. The effect of complete decongesti-
ve therapy on the quality of life of patients with periphe-
ral lymphedema. Lymphology 2002;35:46.

Sistrunk WE. Further experiences with the Kondoleon
operation for elephantiasis. JAMA 1918;71:800.
Kinmonth JB, Patri¢k J II, Chilvers AS. Comments on

1975;8:56-61
. Dellon Al, he Charles procedure for primary
lymphede a. econstr Surg 1977; 60 589.

INTERNATIONAL ANGIOLOGY 7



