Long-term results of compression treatment
for lymphedema
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Although numersues operations have becn devised for lymphedema, mest surgeons
manage this vexing ¢ondition by nonsergical means. Previous studics by us showed that
high-pressure (90 e 100 torr) stquential external poeumaric compression (SEP) redoced
both limb girth and volume in a lymphedematous extremity, T assess the long-term
cffects of a program entailing (1) $EP, {2} clastic compression stockings to mainrain the
post-SEP girth, and (3) daily skin care, we feviewed the long-teem courses of 49 patients
managed by ome surgeon. Limb girthe measurad at nine levels on the limb wers obtained
serially in follow-up (mean 25 months) by an independcnt observer to provide an objective
response to therapy. The relative reduction in lymphedematous tissue was determined by
the diffcrence berween the pretreatment, postacute treatment, and long-term treatment
girths at nine points in the limb. In long-teem followsup, 26 of the patients maintained
a full responsc (reducdon at =3 levels), whereas 10 maintained 2 partial responsc
{reduction at =3 lovels). At late follow-up, calf and ankle girths were reduced by an
absolute valuc of 5.37 £ 1.01 and 4.63 + 0.88 ¢m in the full-response group and
5.43 x 1.5% and 3.98 = 1.2 cm in the partial-response group over pretreatment
measprements. The degree of subautancous fibrosis in celationship to the duration of the
edema appeared to influcnce resnits greatly. The mreatment of lymphedema with SEP and
campression stockings is associated with long-term maintenance of reduced limb girth in

9% of patients. (J VASC SURG 1992;16:555-64.)

Lymphedema can be a frsraning disease for both
the patient and treating physician. Delays in cstab-
lishing the correct diagansis are frequent and re-
sponse to therapy can be disappointing. Treamment is
directed toward reducing the limb girth and weight,
as well as prevenning infection. Although a variety of
surgical procedures have been developed thar either
cxcise the bubicy tymphedematons tssue' or atasto-
mose lymphatic vessel to lymphatic vessel* or lym-
phatic vessel to vein® the results are variable and
usually nor documented objectively. Kinmonth et at.?
showed that 2 high proportion of padents regressed
to their preoperative levels within 2 to 4 years afrer
surgery. Surgery is usually reserved for the most
extensive cases of lymphedema, so the majority of
paticnts are reated by nonsurgical means. Excess
lymphedemarons tissue that produces i cosmedc
deformity and limb heaviness, as well as infection, are
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the owo key clinical fratures of lymphedema requiring
therapy.

Simple elevarion, custom-firted elastic compres-
sion stockings, and external pneumatic compression
are the wsual approaches thar are erployed o reduce
limb size.” Elastic stockings generally maintain limb
girth but do nor uniformly reduce the lymphedem-
atous tissee. Previously we showed that sequential
high-pressure intermittent previmanic compression
(SIP'C} by the Lymphapeess device (Camp Interna-
tional, Inc., Jackson, Mich.) was superior vo single-
cell low-pressure external prewmatic compression in
the acute reduction of hymphedema® No late
follow-up data have been avaiable, however, that

present the long-term benefits of such therapy. To

assess the impact of a program of SIPC, custormn-fitted
elastic stockings, and skin care on the long-term
reduction of lymphedemarons tssue and preventon
of infection, 49 paticnts with lymphedema treated by
us were studied.

METHODS

Pratocol (Fig. 1). Patients with primary and
secondary lymphedema of either the upper or lower
exerermty were hospitatized for a 2- ro 3-day period
ta determine their acure response o SIPC (Lym-
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Fig. 1.

phapress). We have found ther the maximum: re-
sponse to therapy can be achieved in a conwolled:
hospital environmenr rather than at home or serial
cutpatient treaunents. The paticnt is restricted to
complete bed rest, and defined periods of compres-
sion are achieved. Third-parcy insurers have con-
curred with this approach. Before inigation of
treatrnent, a detailed history was obtained fiom the
paniciit with an emphasis on duration and exvent of
lymphedema, prior surgery or radiation, and fre-
quency of infection. In addition, previous reatnent
with clastic compression stockings or unicompart-
mental intermittent preumatic pressure devices and
the response to therapy were demiled. Abdominal
and pelvic computed tomographic scanning was
performed in the majority of patienrs, whereas
lymphoscintigraphy and lymphangiography were
obtained inselected patients by our previous criteria.?
After treaument with the SIPC device, the patients
were measured for custom two-way strewch elastic
stockings ac their new postreduction girth by an
expericneed fitter, The majority of the patients had 40
mm Hg compression stockings. Patients were en-
couraged to wear their stockings daily by applying
them in the morming. before rising from bed.
Antfungai powder or spray was applied daily to the
interdigical spaces. Water-soluble skin lotion was
recommended for rwice-daily use on the affected
limb. -
- Patients were seen at 4- to 6-month intervals in
followw-up, at which time clinical evaluation was

repeated and measurcments of limb girth at specified
poitis were obtained, with the templates used for
girth sizing of elastic stockings. Special attention was

: paid w a history of infection or the development of

skin lesions. Patients were recorumended for repeat
SIPC weaanent depending on the reaccumulation of
edema fluid in the interim period. Patients in whom
reaccumubagon of edema fluid was rapid were
prescribed home use of SIPC, whereas patients
whose reaccumulation of edema fluid was slow had
SIPC trezment at 4- o S-month inrervals. During
the intérim period, the limb girth was maincained
with clastic stockings. Therefore three patterns of
response and need for SIPC oeaument were
observed: (1) acute SIPC treatment with elastic
stockings only, {2) acute STPC treatment with ciastic
stockings and repeat SIPC weatment ar 4 to
o-month intervals on an outpatient basis, and (3}
acute SIPC treatment with elasdc stockings —daily
SIPC treatment.

Fymphapress therapy, The multicompartmental
sleeve SIPC (Lymphapress} was applied to the
extrernity.'* This sleeve contained 9 w 12 overlap-
ping cells that can be fitted to the limb according to
size, In trearmenr of the lower extremity an addidonal
one-cell boot was applied to the foot area. Infladon
of the cells was initiated from the most distal cell and
progressed proximally. The cells were powered sep-
arately by a compressor through a diseributor so that
each successive inflation created a sequental mitking
mechanism, When the entre sleeve was Alled wich air,
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the vells automatically and simndtancously deflated.
The compression period lasted 20 seconds for the
fiest, most distal cell and rwo seconds for the more
proximal cell (thigh or upper arm}. This short cycle
penmitted the application of high pressure to the imb
(80 e 110 mm Hg) withour producing pain.
Pressures above systemic systolic measres were
avoided so thar maxirmim pressures were usually 80
to 90 mm Hg® Moreover the pressure could be
adjusted easily by a nurse or the patient so that peak
pressures could be altered ro accommodare individual
wlerance, After 6 o § hours of compression, the
sleeve was removed and the imb was allowed to air
dry. All patients were hospitalized for 48 to 72 hours
In a conrolled environment for the acute phase of
trearment. The peried during which compression
was applied was uniform for the acute-treanment
session (4 to 6 hours) but was more variable in those
patients who used the device at home. Patients would
schedule the home treatment programs to accomme-
date their life-style. In general, patients used the SIPC
unir for a mirimum of 4 hours a day, usually in the
evening and at a pressure of 80 w 90 mm Hg.

Limb girth measnrements, The percentage of
reduction of lymphedematous Hssue ar each point
in the limb was determined with 1 temiplate, com-
monly emploved for fitting elastic stockings, Cir-
cumferential measurements were obrained at nine
sites in the leg and six sites in the arm. Measure-
ments were expressed in zbsolure apd  relative
terms.®  Prewrcatnent circumference — posttrear-
ment croumference/pretreatment circumference —
normal contralateral circamference x 100 provided
the refaive decrease in lymphedematous tissue,
whereas preweatment girth (in centimeters) —
* postreatnent girth yielded the absofte reduction,
The latter expression was used to calculate any
significant change between the acute-phase resies
and follow-up values. Paired ¢ testing was used for
the latter, whereas anabysis of variance was ¢mployed
to compare the differences becween separate ana-
tomic sites on the limb.

RESULTS

Patient characteristics. The 49 padents were
comprised of 22 padents with primary lymphedema
and 27 pabents with secondary lymphedema. All
patients with primary lymphedema had involvement
of the lower extremiry with a relatively comparable
distribution between the righe and keft limbs (3:2
left/right ratio). Six patients with secandary iymph-
cdema had edery of the upper exmemity, all after
breast surgery with node dissection. Women pre-
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dominared in both groups (primary, 16 female vo six
male, versus secondary, 19 fomale o eight rmale
padents). Patients with primary lvmphedema (mean
age 34 = § years) were younger than those with
secondary lvmphedema {mean age 56 = § vears).

" Although four padents had recurrent infection as the

cause of secondary lvinphedema, the majority of the
cases (= = 20) followed surgery for either cancer
{# = 17} or mauma {» = 3). Five patents had an
infecton of the lymphedematous exmemity before
entty into the study. Forty of 49 patients were
weaning elastic compression stockings or sleeves
before entry into gur study, whereas five patients
Were using a unicompartmental compression device
before the initarion of the study. Two padents had
undergone previous sorgery with limb-reduction
procedures at ather institutions but had reaccumu-
lation of the lymphedema.

Pretreatment girths., Table I compares the
increase i limb girth over the conrralateral normal
limb girth for the three therapeutic response groups.
Obviously, pagems with bilateral edema were ex-
cluded from these groups. The greatest increases
occurred at calf, distal calf, apd ankle levels, No
difference among the three groups was observed at
any level. The degree of lymphedema, as assessed by
comparison to the normal contralateral limb, was at
least 2 inches greater in girch,

Besponse to SIPC therapy. Serial follow-up
after initaton of a padent into the study averaged
25 = 4 months, during which all patients wore their
elastic stockings and followed the recommendation
for skin care. Approximately one haif of the patients
used the SIPC device ac home tor daily or altemnate-
day therapy. Four padenws had infections in the
follow-up petied, three of whom required hospital-
tzation for administration of inoavenouns anabictics.
Ornc of these padents had an additional hospitaliza-
don for a second episode of infection. Twe patients
had evidence of tnea pedis as the possible site of
catry, whereas vwo had no obvious skin lesions as an
initiating site.

The patients were divided into ™wo groups
depending on their initial response o SIPC therapy
during the acute phase (Fig. 2): those who had ar
least a 2 cm acuee reduction in limb girth and those
with no response. The group of patdents who
responded to the initja] SIPC weatment (acute phase)
were subdivided further into two groups: {1} those
whaose limb-girth reduction was maintained at least
within 1 cm of the acute-phase girth measurcment at
mere than three levels {full-response group) and {2)
those whose measurements were only partially main-
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Tabte I. Preweatinent lj'mphﬁdhmatom tissuc: Com
groups (zbnomal Emb-normal limb)*

parison of limb girths in three therapeutic

Lerel Full rerpanders fomp (0 = 36 Fartial responders fom) fn = I0) N respamite fom) {n = 7)
Glateal Fold 428 £ 1,70 T 477 = 200 30 = 245
Upper thigh 430 £ 1.76 430 = 1.34 474 = 159
Lower thigh 5.10 £ 1.7% 567 = 130 400 = 232
Enee 347 » 1.43 325 = 116 264 =175
Calf 6.76 + [.54 495 = 153 454 = .78
" Dristal calf T4 =198 583 = 330 445 = 319
Ankle 628 © 140 471 + 214 443 = 250
{nstep 364 x 0.83 3T LM 350 =177
Metararsopheiangea] joine L.55 = 058 1.53 + 053 143 = 0,41

Dtz are means + 3EM, *Exclades six [mbs with upper-cxeremity edema,

tined (3 levels; partial-response group). The six
parients with srm edema were distributed evenly amony
the thvee groups and, therefore, are not incleded in this
analysis. Seven limbs had no discernable decrease in
limb girth with initial or acute weatment and are
excluded from analysis of long-term results: the
nonresponders. The remaining patients were subdi-
vided by their long-term response to meatrnent into
full and partial responders. Table H summarizes the
initial (acute} and late {longrerm) response to
treaument. For the acute phase these measurements
represent the responsc to conmolled in-hospital
treatment with SIPC, whereas late measurements are
2 resulr of SIPC meatment and elastic compression,
The data are expressed as premeatment girth at 2
specific level minus postireatment girth, With inira
reatment the preatest absolute teducdon was
achieved ar the distal caif and ankle levels for both

groups. The least change was noted at the metatar-
sophatangeal joint line [Table IT}. Reducdon of the
upper segment of the leg (gluteal fold was greater
than lower thigh) was comparable for both groups at
approximately 2.5 cm. The partial-response group,
however, had less of an acute response than the full
responders at the ghuteal fold and upper thigh levels
(¢ < 0.05); limb-girth reduction {acute) was also
less for the partial response group at the knee level
(g < 0.05). Although ar lare follow-up the full-
response group had no inerease in limb girth, no
additronal reduction in hmb girth was nored with
long-term therapy. By contrast, the partial-response
group had some retum of fluid {increased girth) ac
the upper thigh, lower thigh, calf, and instep levels.
The degree of reduction at other levels, however, was
maintined in chis group.

Clinical characreristics were analyzed to deter
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Table 11, Absolute reduction of lymphedemarous tisswe: Comparison of charges in iimb girchs

witl acute compression and long-term treaunent®

Full vesporeders (omg [n = 26)

Parrial responders (om) (w = [0

Level Acurs Lt ' Aceete Late
Ghaceal fold 2.86 = 052 239+ 1.02 0,40 = 058 058 = 108
Uppsr shigh 2.42 = 0.63 155 = 101 0.76 =.1.00 -0.54 = 102
Lower thigh 2462 = 159 311 = .79 La0 = {145 —0.38 + 0.45
¥ e 285 + 076 286 =074 Ll = .25 085 = (.49
Calf 358 =078 438 = 0.7 290 £ 061 128 = 11,54
Distalb calf &2 £ 130 537 = 141 538 £ 1.04 343 + 158
Ankle 4,27 = 061 4463 = 0933 363 = 0.66 398+ 113
Instep 1.BE = 0.36 232 =070 202 =038 0,65 = 046
Meratersophalangeat join L3230 = 0.26 150 = 0.26 1.38 = 0,55 100 = 047

Drara ate means = SEM.
“Exeludes six limbs with upper-cxrreminy edems.

mine wherher any factors might predict ‘which
papents would achieve the best long-term resules.
Among the three subgroups (full, partial and no
response groups), the incidence of lymphedema type
{pritnary or sccondary), gender, extremity involved,
or amount of lymphedematous tissue pretreatment
did not predict the subsequent response to treatment.
A compatable proportion of patdents {50% o 60%)
in both the fuli- and parrial-response groups wsed the
SIPC device ar home. indeed, all bur one of the
poot-response group used the SIPC device at home,
Thus the use of the SIPC device alone did not appear
to account for which limbs responded the best, but
rather the condition of the subcutanecus tissne (less
fibrosis and more compliant) and possibly the degree
of coltateral lymphatic flow governed the response to
compression therapy, There was no difference in the
[ength of follow-up ameng the three groups, The
duration of the lymphedema before the meatmenr
program started did appear 1o correlare with the
response, Alchough 50% of the full-response group
had had lymphedema for more than 10 years (mean
13.6 = 2.3 years), 80% of both the partial (mean
17.5 = 3.8 years) and nonresponding groups {mean
18.2 £ 4.1 years} had lymphedema for more than 10
vears, which suggests a potendal adverse role of
Iymphedema fiuid on the suboutaneous Gssuc.

DISCUSSION

This study shows that the long-term treatment of
both primary and secondary lymphederna by a
program of SIPC, elastic stockings custom fitred ar
the postreduction limb girth, and skin care js
associated with maintenance of a reduced limb gicth
in approximately 80% of the patients. Sixty percent
of the patients had significant reduction ar afl levels in
the limb.

Lymphedema resules from insufficient transport
of both warer and protwin from the skin and
subcutanecus tssue a5 2 result of cither insufficient
development of lympharic vessels or their destruc-
ton.? The resulrant accumulation of fluid produces
symptoms of limb heaviness and the characteristc
cosmetic deformity of an enlarged limb. Becanse of
altered host defense mechanisms in the limb, approx-
wnately 20% of these patients also have recnrrent
infections, of which some are life-threatening, A
number of surgical procedures have been developed
s decrease Bmb gize, and these are classified as either
excistonad, whereby segments of the skin and subcu-
mnecus tissue e removed from the limb, or
physioiggic, whereby, lymphatic-to-lymphatc  or
lymphatic-to-venous drainage is promored.ll A re-
view of the results of these procedures, however,
shows a surprising lack of objective data to judge the
cficacy of the procedure.'® Kinmonth er al.? retro-
spectively assessed theic patients who had undergone
2 series of buried dermal fap (Thompson'®) proce-
dures. They observed that fewer than one third of
their patients had what conld be judged qualitatively
as “good results.” The best results appeared to be
achieved in those patients with the greatest amount of
lymphedematous tissue. In additon, a significant
proportion of patients had reaccumulation of the
lymphederna by 3 to 4 years after surgery. With the
long skin incisions and extensive dissecdon of sob-
chtaneous tissie required by this procedure, nearly
one guarter of the patents had major skin necrosis
that lengthened both hospital stay and time lost from
work. Given these results, most physicians mear
lymphedema by nonsurgical means. The chief goals
of this therapy arc (1) to reduce fymphedemarons
tissue and (2} to prevent skin infections.

In addition to efevation of the limb at night and
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custom-fitred elastic compression stockings, external
poeumaric compression devices have been emploved
in the weatment of lymphedema, There are several
variables iofluencing’ the degree of reduction
achieved by external preumatic compression treat-
menr and arc relared © not only the device irself

- but also the condition of the limb. The absolute
peak pressure, compression cycle, and sequence and
distribution of compression constitute the mechag-
ical factats relaved to reduction of lymphedema.® By
contrast, ane of us has shown that the degreé of
subcutancous fibrosis or tissue compliance greatly
influenices the exrent to which a imb is reduced in
size."* Unicompartmental pressurc devices compress
the entire segment under the sleeve at the same
time, 50 prossure is discributed both ceniriperally
and centrifugally — somewhar similar squecezing g
toothpaste wbe in the middle, Fluid is compressed
toward both the foot or hand and the wunk
Although some unicellular devices do use a short
pressurc cycle, the peak compression developed by
the unit is usnally low (60 mm Hg).

We observed previously that 30% of patients with
lymphedema failed to achieve a significant decrease in
limb girth under reatment with a unicel] device and
the proximal portion of the limb {thigh or arm)
responded poorly to the low-pressure enicompart-
mental device.® Zelikovski et al.’® developed a
multicompartments] high-pressure preumatic cam-
pression device that uses a shore pressure eycle and
distal-to-proximal “milking” action. By applying
multple cells ar high pressures (300 to 110 mm Hel,
large volumes of fluid can be removed from the limbs.
In one of the few objective evaluations of the
physiclogic basis for external precumatic <ompression
therapy, - Partsch et al® cxamined limb wolume
measuremens, isotope lymphography, and the dis-
appearance of subctitanecusly injected 211 albumin
and compared 2 unicellnlar device to an SIPC unit,
They demonstrated that the average limb volume
decreased approximately 5% per session and, like our
cxperience, noted that the most susceptible area ro
reduction was the lower leg rather than the thigh. As
observed in our acute series,? there was an increase in
urinary cutput with STPC therapy. When the unjcel-
lar device (Jobsr) was compared with the SIPC
device (Lymphapress), the latrer was associated with
3 more rapid ransic and greater invensity of labeled
tracer at the ingninal lymph node than the uniceliular
device, which indicated improved lyenph transporr.
The studies of Partsch et ab. 'S also suggested thar the
SIPC device mobilized free water to 2 greater depree
than it did protein within the extemity, 50 the
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efficacy of treatment was relared 1o the degree of
water loss from the limb,

In his original presencation of the SIPC deviee,
Zclikovsky ct al.'® reported 20 padents with both
primary and secondary lymphedema. Although only
one girth measurement on the limb (at the midealf)
was obtained, the mean acute reduction of edema was
14.5 em with a 2.0 to 70.0 ¢m range. No report of
the long-texm results of these patienus was pravided.
In a subsequent report they assessed the acute
response of 25 paticnts with postmastectamy edema
o Lymphapress treatment.*® They reported a 36% to
70% reduction in lymphedems in 80% of the
patients. In addition, they noted improved clearance
of radicactive albumnin from the tissuc, similar o the .
resules of Partsch et al'® Girth messurements at -
roultiple Jevels and [ong-term results were nor pro-
vided, -

We carried out a controlled in-hospital miaj in
which the SIPC device was applied o the limbs of 25
patients 1o assess the acutc response to compression
and showed a significant reduction in limb girths ac
all levels, as weli s in limb volume for the majority
of Limbs.? Serial measurements of muscle enzymes
demonstrated no evidence of tissue darage with this
high-pressure devie, In this study the absolute
reducuon in ymphedematous tissue in both our fill
and partial responders during the acute phase was
similar in degree to results achieved in our carlier
series.® Both our earlier and present studics showed
thar the maximum sites of girth reduction were
achieved ar the ankle and calf levels. Our present
group of pacients, however, had a greater reduction
acutely at the thigh level than had patients in our
previous study. Like our previous studly, the majority
of patients appeared to achieve some reduction ar all
levels,

The long-term results in maintznance of reduced
limb girths were equally gratifying. Approximaiely
60% of the patents maintained the reduced limb
girth at afl nine levels, whereas an additjonal 20%
matnuained reduction at the distal calf through toe
levels. Ninereen percent of the padients had minimal
reduction in limb girth,

Our study is not 2 randomized study COMparing
SIPC to no-compression therapy (elevation of limb
alone} or to ¢lastic compression ajone. Although it
can be argued that some reduction in limb girth can
ocenr with prolonged rest, our clinical experience
suggests that this is much less than with SIPC. The
classification of our patients was by their long-term
response to therapy and therefore is 2 sequential
follow-up study. The absolute long-term reduction in



Valurre 16
Bumiber 4
Oerober 1992

limb girth was used to classify patents so that other
variables such as years with lymphedema or fre-
quency of SIPC reamnents could be analyzed as
predictons of response to SIPC wreatment.

McCleod et al.”” compared the efficacy of chree
multicellular external pnevmaric compression devices
in & small number of children with congenical
primaty lymphedema. In one of the few cross-
- comparative objective mials with long-term resuls,
they showed thar the decrease in rotal Bmb volume
was superior with the SIPC (Lymphapress) device
versus the three-celled Hemoflow II upnir {Camp
International, Inc., Jackson, Mich.). In the other
device compared {the three-celied Wrighe Linear
pemp; Wright-Linear Pump, Inc., Impetial, Pa.)
the distal cell must be adjusted so thar the more
proximat cells rise 1o a lower peak pressute. They
pointed out thar malfunction of anc of the three cells
could credte a townniquet effect, Long-teem resulis in
their Lymphapress group were similar to ours, with
a continued decrease in limb size over time.

We have shown previously that the degree of
subcutaneous fibrosis is related directy to the degree
of reduction achieved by 2 compression device.!®
More than 80% of patents in both the poor- and
partal-response groups had lymphiedema for greater
than 10 years before initiation of our protocel.
Qualitadive examination of these imbs showed that
the degree of subcutancous fibrosis was grearer than
in the full-response group. In our previcus study,’?
xeroradiographic assessment of subcutaneous dssue
Bbrosis was employed. We are now assessing the role
of B-mode ultasonography in characterizing the
condirion of the subcutaneous tissite, and preliminary
results show thar this morphologic assessment cor-
telates well with cur clinical impression of the degree
of subcutaneous fibrosis. The deleterious effert of
subcutanecus fibrosis on the long-term results argues
for carlier rreatment of lymphedema. Casley-Smith et
al.'¥ have shown that the proteinaceous lymphederra
fluid induced an inflammarory rescrion in the sub-
cutangous ussue. Efforws to decrease lymphederma
fluid within the extremity should therefore reduce the
inffammatory response that leads to subcutaneotts
fibrosis. Similar conclusions were reached by Partsch
et al,¥* who also recommended early compression
reatment,

The home use of SIPC is modified ro the patient’s

schedule., Patients nse the compression device for 4 1o
6 hours, usually in the evening while warching
television or reading, whereas a small percentage can
use the device during siteping. Peak systolic cotmn-
pression pressure is adjusted to patient tolerance. We
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believe that this pressure shonld be above the
patient’s systemic diastofic pressure but should not
exceed systolic pressure. Generally pressures of 80 o
90 mm Hg arc used. Basticn et al™ described a
l4-vear-old girl with congenital tymphedera in
whom acute rreatment had w be abandoned because
of leg pain. They theorized chat the compression
pressute was above systolic pressure and produced
ischernic pain. In our experience, if 2 patient has pain
during SIPC treatments it is usnally over the foot area
and a result of the difficulty of conforming the
compression cell to the contour of the foot. A
lightweighr catton full-length sock should be applied
t3 the limb 1o absorb moisture. Diuretics are not
emploved rourinely in our paticnts because with
<chronic use these agents become ineffective. Stricr
attention should be paid to the condition of the
elastic compression stocking, A two-way strerch
stocking is emploved because of excelient patient
acceptance and durability. Once the stocking ioscs its
elasticity it should be renewed. In general, two pairs
of stockings should last 4 1o 6 months.

Druring this study, four patienss had infections:
three required hospitalization, Al were in the poot-
response group. No relationship to therapy was
noted. Reduction in the incidence of intections
carnot be inked directly to the use of the $IPC device
and is usually related ro skin care. Indeed prevention
of folliculitis is imperative in patients using SIPC or
elastic compression stockings. Daily washing of the
atfected Hmb with mild soap, as well as inspecrion for
carly signs of infecdon, is important. Assiduous
protection against fungal infections with topical
andfingal cream or spray and the use of oral
antifungal agents when tnea pedis is discovered
prevent a portal of entry for pyogenic bacteria. The
ewice-daily use of warer-soluble skin lotion softens
the skin and removes the eczematons scaling, which
also can be a site of entry for bacteria. With a
ozatment program of compression and skin care,
patents with lymphederna are able to enjoy a
near-normal Life-style,

Michael A. Belkin, MD, provided statistical analysis for
this work.
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DISCUSSION

Dr. Bobert L. Kismer (Honolule, Hawsii). I would
like to point out thar you do not come rccently to this feld,
You reach well back into your waining expericnce when
you worked in London with Professor Kinmowd: and
Professor Browse, and there they count their expenience in
thesc sorts of cases in the thousands, not in he tens or the
hundreds a5 we arc likely to do.

This stdy contains a practical approach to a very
difficuir problem, lymphedema, that many of us can take
home and put to use, The 48 patienits in chis smdy are
cvenly divided beeween primary and secondary lymph-
ederna. Most of them were in the lower curenity. Almast
one third had malignane discass,

This distribution indicates thar the sequential pree-
miatic compression s widely applicable acrass the breadth
of causes of lymphedema. It brings up my first question,
which is about diagnosis. Altheugh most of us can took at
3 leg ond derermine whezher lymphedema is present, we
really cannot tel) the cause of the bymphedema.

Causes may be related to hyperplasia of lymphatics,
obstruction at lymph ocdes, or severs refx in the
tymphatics, These make some difference. Also, there is 2
possibility of severe chronic venous disease,

Do you rely on lymphoscintigraply, which lacks
specilicity in [rs diagnoscic abiliey but is safe, or do you sall

use lymphangiography to ideneify the causc of the patient's
problem and extent of the disease!

Reladve to chronic venous disease, I do have some-
thing to add and that is in several cases in which we have
looked ar paticnts with lymphedema combined with reflwe
ive disease, we repaired the chronic venous insuficiencies as
far as the refux is concerned and found essendally no
change in the clinical eourse. I would be inrerested to know
what your experience has been in this area,

Anuther question that [ have relaces ro the sclection of
patients for this series. We know thar the majority of
patiencs with lymphedema can ultimately be treated with
compression theeapy in the foem of elastic support. If your
cascs are wnselected simple cases, perhaps your experience
of 2 greater than 20% reducrion in 30% of patients is cany
to understand. However, I have the suspicion that some of
these cases were cesistive and repoesenc a rather more
advanced degree of lymphedema,

Your results stare that paticnes did as well with ewo to
three tredtments per year as chey did with daily weatmens
2t home. To me this s also a surprise. You said it surprised
you, and it makes one question what the compression
therapy is rcally doing. It sounds lke we are just ringing
watet from the extrermity 2nd then holding it down with the
elastic srockings.



Vome L6
Number 4
. Combey 1992

Is chere some reason o have the padent purchase a
pump for use ar home or should we just weat the patienes
intermitrently in 2 clinie or hospital sercing? The pumps are
not cheap, and actually in vour article you refer multiple
tmes o the use of the Lyenphapress. $ince there are
mlaple pumes on the market, is there something specific
about the Lymphapress pump that is unique and woudd
make us look more toward che Lymphapress pump than
some of the other choices? [ believe the Lymphapress pump
is more expensive then most of the others,

In the nonsuegacal treatmene of lvmphedema, we have
compeession wth elastic stockings, prenmatic compres-
sion, and also niassage therapy. Fuldi in Germany describes
complex therapeutic massage with rather amazing results,
and rhey are consistent with the percentage resulss thar you
described.

Do you use massage therapy and specifically complex
massage therapy or do you have an opinion about whether
we should become knowledgeable about this approach?

In your long-standing cases you apparently found che
least help from compression. The proximal edema was
tore resiskent, as was the edems tn the disaf foor. What do
vou do with these problems! Is there a place for sursery?

Relanve to the various choices for surgery, do you salk
use these? Specifically, there are rare padens whe have
reflux discase who would seem mast unlikely to respond o
compression therapy, and they are capable of being helped
by surFery.

I think we would all L ; glad to be rid of the debulidng
procedures. Do you stlt cmploy surgical procedures ip the
very resisave cases?

Dr. Thomas . OPDennelt, Regarding the diagnasis
of lvmphedema, I belicve thar the disgmasts can be made in
the majority of patients by a clinical evalaation on the basis
of the cheracteristic historic and physical findings of
bymphedena, If thers is any question whether the cdema is
lymphatic, or to pick up that rarc patient who may have
refhre, we use hymphoscintigraphy, This radicooclide
technique is mimmally invasive, provides preay good
objective datz, and zllows one to classify the paticots with
pnmary lymphedema into obliterarive, the commonest
type, and rethee, which is wnusval, A conorast compied
tomographic {CT) scan of the abdomen and pelvis,
meluding the inguinal areas, alse can be helpful in the
diagnosis, becanse in primary lymphedema it can show ihe
absence or a diminished number of lymph nodes, consis-
tent with the hypoplazdc, or obliteranve, form. A CT' son
with contrast material can demonstrate large lymphatic
vessels in those patients with refux and select these ruge
patients who might benefit by ligation of the lymphatic
trunks. L aiso believe that CT scan evaluation is essential in
patients with secondary lymphedemz afier an oncologic
procedure, Here it is used to rule out recurrence of umor.

As far a5 the combinsten of chronic venous insuffi-
ciency in lymphedema, there have been saveral srudics in
which lymphangiogeaphy has been performed in patients
with chronic venous insufficiency: the Brst, by Negus and
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dssoctares at St Thomas® Hospital, Loadon, and the moar
recent one by Leonel Villavineenzio ar Walter Beed, Buth
suggested obliteration of the lymphatic wunks by chronic
uifecton that is $0 commen in patents with chronic venous
insuiiciency. _

Dr. Kistaer rightfully points ont that one has to be very
wary of the respanse 1o limb-reduction measures in patients
with a combination of chronic venous insufficiency and
ivmphedema. The girth of the Emb may not decrease affer
awenous procedure. Indecd, in my personal series of deep
venous reconsructons, there have been a few patents in
whom the uleer healed but theee was o worsening of the
edemna. One such patent is actally included in this
particular study. The worsening of the cdema may be
relaced to inadvertent damage of the hynphatic tunks at
venons reconstruction sirgery. Conversely, patents who
Undergn iEEOmitent pRenmatc compression with venous
obseruction were showm in a previous study by us w have
poorcr results than those with lymphatic disease alone. As
far as parient sclection, the group presenved roday does
represent 4 poroon of the padents I meat, T divide the
zpproximately 175 ta 200 patients with lymphedema in my
practice inte three groups: those wheo require only custon-
fived clasric support (very mild edema), those who require
Lymphapgess weatrnent, a5 has been presened today (those
with more extensive degrees of edema), and, finally, 2 small
pereenoage with massive edems unresponsive to conserva-
tive therapy (abour 10%} who will require reducrion
SLETTY.

There were questions regarding the nnique featurcs of
the Lymphapress. It is multeclular, like some other
compression devices, but has tine oo 12 cells versus the two
to three cells of other devices (Mceod A, Brooks I, Hale
I, ¢t al. Physiother Can 1991;43:28-317. A vecent scady in
Toronto compared the Lymphapress deviee with the
Wright-Lincar pump and the Hemaflow device in 2 small
number of pediatric patients. This study showed that the
degree of edema reduerion in the same patients was greater
with Lymphapress, which I believe is 2 result of the greater
number of ¢ells and its enique massaging cffecr. As far as
massage therapy, do I practice ir? I think that the
multicellular Lymphaptess device is providing massage
therapy. The late Tohs Kinmonth recommendad massage
thetapy in his practice bur wished that there was 2
nechanical device to simulate massage. With i constanc
dlistal ro proximal milking action, the Lymphapress device,
in effect, magsages the limb,

Dr. Eugene F. Bernstein {La Jolla, Calif.). T would
like o add support with an essentially equal experience in
numbers of patients and duration of follow-up with the
same device. It is my sense that the only disgnosis thas
matkers in 2 new patient, which would mean thar T would
treat the patient with something other than the Lym-
phapress first, is if they have proximal venous obstructive
disease that might be repaired surgically. How do you feel
about that? ‘That is the only thing I attempr to define before
a trial of this treatment.
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My second question s the issue of how 10 deal with a
patient who requires long-ceom  Lymphapress therapy.
Diocs che insurance company ger billed three rimes a week
for life, or do you oy w0 negotiate on bohalf of the patient
with 2 third-party paver w buy 3 device for the paricny?

Dr. O’Donneil. First, vou ace right to poine out char
I is important o identife patents who have prowimal
venous obstruction In a previous study by us with a
single-cell compression device employed for the weatment
of posumastectomy lymphedema, the paticnrs with lym-
phatic dunage and venous occlusion had the least benefir,
Therefore some rype of nonfivasive steéering for venons
obsmuction, pardcularly in patient who have undergone
previous oneologic surgery, is important 1w incorporare
inwo your preweatment disgnastic studics.

As far as who pays, T met wich several of the third-party
payers in Massachuserts and, with them, developed sume
guidelines’ thar would qualify 2 patient ro purchise a
compression device with support of the insurance. In
general the crirecia are 2 3 to 4 om difference 2t various
ievels of the leg or arm and a positive respanse to therapy,
which has been demonsirated in 2 conwrolled environment
{i-e., the patient has shown 3 satisfactory scute FESpONES [0
compresston). In gencral, Lymphapress devices arc re-
stricred o thase patients with massive edema or those who
show rapid rcaccumulation of moderate edema despice
¢lastic compression stocking treatment.

Dr. Bernstein, Whar percentage of your patients and
up buying a machine!

Pr. OfDeanell. Approximately 50% of the foll-
rosponse group had 2 machine ar home becausc they
wanted it; 80% of the partal-response group and 0% of
the marginal-response group had machines for home nse,
Thus in this series, moce than 3% of the padents had their
own machines at hooe.

D, John J, Bergan (L2 Jolls, Calif ). Cur piunbers age
similar 2o those of Dr. Bernswein, and our conclusions age
similar and yer different. The similarites woald be thar

proximal lymphedems is very difficult to control, and this -

cotrelates with ymphedema tarda. Discal lymphedema is
casier o conurol
The Lymphapress is clearly the superior devies, The
i e that our workup includes only duplex
studies to rule ot venous reflux, air plethysmography o
rule cut obstructon, and magneric tesonance w evalyate
venous flow, and all this can be done on an ourpatient basis
so that the patients never enter the hospical, and the
tajoricy of our patients actually have, by third-pacty
payers, purchased the device,
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We have come to the point thar four of our paticnes
now are refraceory enough and still disabled thar oo have
Been operawd on by debulking procedures and two are
scheduled.

I would like to know your ferlings abour surgery
because it is clear that, although this is a program thar is
very useful, we still have to fall back on some surgival
technigques, .

Dy, O'Donnell. The rale of surgery in padencs with
lymphedema is based on bath the plosician’s recommen-
dation and the paticnt’s dissadsfzetion with an enlarged
limb. Patients with 2 markedly enlarged butky limb may not
be satisfied cven with Lymphapress therapy., They will
thercfore opt for suegery. The indications For surgery, 19
ty mind, are cirher failure to respond satisfactorily to
censervarive compression dherapy with Lymphapress or the
paient with a heavy, cosmetically displeasing limb desires
a surgical procedure to reduce the size of that imb. We nd
thavehe Lymphapress is importan: in preparing the patienes
for surgery, The padenc is admitted 1o the haspital for a
4-day ereamment perdod with the Lymphapress before
surgery. The leg is reduced to a tremendons degree so that
the redundant skin can be pinched by the SULECON o
determtine the amount of tissue that can be removed. Three
patients in this series (zbout 10% of our patiencs)
eventually underwent reduction surgery, and the Lym-
phapress was helpfid in managing them both before and
after surgery.

Dr. Herbert I Machleder {Los Angeles, Calify, In
managing 4 grotp of patients with 2 Lymphapress, rather
than the proximal ederna, [ found that edema of the
farcfoot is very difficult wo handle chronicatly, Do Vol have
wny recommendatons in chat regard?

Dr. O'Donnell, The foor can be difficult because of the
conforming of the foor pordon 1o the contour of the leg.
It is very difficult sometiznes 1o arhicve compression of the
foot,

In addition, if the patient is going to complain of pain
during the treatment, it is usually in the foot area because
of the way the cell conforms. We have tried putting clasic
on underneath the compression device o help promots the
reduction, but it can be an area that is resistent. I think the
major problem with the foot is thar patients usually
complain of pain with therapy. It just does nor fit well.

Dr. Machleder. Do you have any experience with the
WIapping and hear therapy that the Chinese have repored
with grear success?

D, O*Donncll. No, [ do nor



