Key

Therapy.

Background and Purpose. Pneumatic compression devices, used as part
of the therapeutic swrategy for lymphatic drainage, often have cuffs
with multiple chambers that are inflated sequentially. The purpose of
this study was to investigate (1) the relationship between cuff chamber
pressure (P ampe) and the pressure on the cuffskin interface (P, pee)
and (2) the mechanical interaction of cuff chambers and conse-
quences for device control. Subjects and Methods. In this study, we

‘used 3 cylindrical (60-, 80-, and 100-mm-diameter) model limbs and 1

ellipsoidal model of the arm to test a commercially available pressure
controller using “target pressures,” indicated by the controller, of 30,
60, 80, and 100 mm Hg. We studied the time course of P, .. and

during the inflation sequence and the effect of local curvature
on P orece Results. Our data indicated that, overall, Py crrce 18 0f the
same order of magnitude 2s P, .- There was some effect of model
diameter and shape, with the smaller curvatures yielding the highest
Piermace. Cuff chamber interaction led 0 P,per 204 Po ormee values
in the most distal {first inflated) chamber that were up to 80% higher
than the target pressure. For the 80-mm cylindrical model, for
instance, pressure in this chamber reached 54, 98, 121, and 141 mm
Hg, respectively, instead of the 30, 60, 80, and 100 mm Hg indicated by
the controller. Discussion and Conclusion. The discrepancy between
the target pressure, indicated by the controller, and the pressure
measured inside the cuff chambers undermines the therapeutic con-
trol and efficacy of the pneumatic compression devices. Because the
measured pressures were far beyond the pressure level indicated by the
controller, it is recommended that pneumatic compression devices be
used at much lower target pressures (<30 mm Hg) than those applied
in clinical practice. [Segers P, Belgrado JP, Leduc A, etal Excessive
pressure in multichambered cuffs used for sequential compression
therapy. Phys Ther. 2002;82:1000-1008.]
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rm edema is a complication in approximately  of the venous or lymphatic system without increasing the

40% (according to U-J National Cancer Insti-  heart load or damaging the vascular parenchym?® are not
tute data) of patients who undergo axillary  defined and are in need of scientific foundation and
racdiation and surgery as breast cancer weat-  standardization. The optimal pressure for lymphatic
ment. It can result in substantial impairment and psy-  drainage to which each chamber of 2 sequential pressure
chological morbidity.! Besides pharmacological treat-  device is inflated is not clear and may depend on the

ments, physical treatments range from elastic or inelastic application of the pressure cuff. Generally, pressures in
7 D }"l i
bandaging, use of elastic stockings, manual treatmeni by a relatively wide range between 30 and 100 mm Hg are
physical therapists, or sequential compression therapy  used.®"’ During pressurc application, patients are usu-
using pneumatic devices.>® Pneumatic compression  ally in a supine position and the pressure in the super--
devices are sometimes used as part of the treatment of  ficial veins can be assumed not to exceed 20 mm Hg. As
peripheral edema of venouslymphatic origin as are  such, occlusion of the superficial venous network should
techniques for manual drainage via the use of suultilayer  be obtained at a compression of about 40 mm Hg, and it

bandages.+~® can be expected that the application of higher pressures

will not further empty the superficial venous newwork.
Not all authors agree on whether compression therapy,  Pressure over 40 mm Hg raises the locad on the heart
called “pressotherapy” in some parts of the world, should  through an elevation of the intra-auricular and pulmo-

be part of the treatment” We contend that this lack of  nary capillary pressure.’? This is not the purpose of
agreement is probably due to the lack of references  compression therapy.

concerning optimal pressure values and how to apply

compression. Methods such as the application of pres-  Periodic external compression for emptying the venous
sure on 2 lmb that are necessary for efficient emptying  system of the lmb is best performed in’a nonuniform,
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of Figure 1. The cuff (Lympha-mat
type) has b chambers, is designed for
application on the arm and, in our
opinion, is representative of the type
of multichamber cuffs used in the
field. With this type of cuff, the parii-
tion is bewween chambers in such a
way that an inflated chamber “leans”
over onto its adjacent noninflated
chamber. This “overlapping” design
creates what we believe is 2 wavelike
compression, generating a smooth
flow-driving pressure gradient over
the limb. The pneumatic controller
houses a compressor, an internal
pressure reservoir with'a pressure sen-
sor, and 5 valves and oudet ports,
which can be connected to the cuff.
The working pressure is preset on the
device. An mﬂau.on sequence starts
with the opening of the first valve.
The first chamber (ie, the most distal

F%gwe %,

Scnematic drowing of the setup showing the pressure confroiie
instrumented, cylindrical limb modzl. For the eylindrical mads
measured in the 4 most distal chambers, Interface pressures were
locations on the imb model.

graded way, with maximal pressure at the extremity of
the nmb.*’*b 8 This can be achieved by using specially
designed cuffs, consisting of multiple chambers, which
are inflated in a sequential order from the extremity of
the Hmb toward the torso. Compression devices, in our
experience, have simple controls, and only the air pres-
sure inside their internal air reservoir is conirolled. Cuff
chamber pressures,.in our experience, are not moni
tored during the entire inflation sequence of the cuff
and the pressure exerted on the patent’s limb is not
measured. We conducted this study for 2 purposes. First,
we wanted to verify whether the pressures applied in the
cuff chambers are actually transferred to the patient’s
limb. Second, we wanted to monitor the pressures in
different cufl chambers during inflation and to assess
the interaction of adjacent cuff chambers and the con-
sequences for the pressure control of these pneumatic
devices.

Materials and Methods
Multichamber Cuff and Preumatic Conirol
The cuff and pnewmatic control device used throughout

this study, provided by a company specializing in physi-
cal therapy devices,* are shown in the schematic drawing

5292 DL Son, PO Box 5358, 5600 AN

* (;ymnaUniphy BV, Fkhersiijt 4401,
Eindhoven, the Netherlands.
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r c‘ev;ce, the culf, and the
del, chamb:

measyred of 4 different

diameters of 60, 80, and

chamber) is inflated unti] the working
pressure (measured in the internal
pressure reservoir) is reached. The
first valve is then closed, and the
second valve is opened. This second
chamber is then inflated until the
working pressure is reached, and thi
is repeated for all chambers. Chamber dei-amon
depends on the control settings, but defiation is initiated
only after the last chamber has been pressurized.

2§ QFEJSUTGS wers

Model of the Arm
For our study, we used 3 cylindrical model limbs consist
ing of polyvinyl chloride tubes, 1 m in length, with outer
d 100 mm, respectively. In order
to further test the effect of local curvature on the
ransition of the pressure chamber to the cuffanodel
interface, we deformed a cylindrical 100-mm-diameter
tube so as to obtain an ellipsoidal model with a 112-mm
long axis and an 86-mm short axis.

A THunction was inserted in the tubes connecting the
pressure controller to the cuff chambers (Fig. 1). This
allowed wvs to use piezoelectric pressure transducers
(DTX/Plus Pressure Transducer') of the type routinely
used in hospitals for cardiovascular pressure measure-
ments. We continuously monitored the pressure inside
the cuff chamber (P uper)- L0 measure the contact
pressure between the model and the compression cuff,
we filled 500-mmL. infusion bags with about 50 mL of water
and deaerated the bags by manually squeezing out the

T Recton-Dickinson  Medical Systems, Denderstrast 24, PO Box 15, 9820
Erembodegem-Aalst, Belgium,
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air. A connector was ghued into the bag to allow coupling
to a 3-way stopcock and the piezoslectric pressure rans-
ducers. When inflajed, the cuff pressure is transferred
onto the infusion bag, and the pressure measured inside
the bag is thus representative of the pressure exerted by
the cuff on the cuff-model
these bags were attached to the limb models at different
measuring locations (Fig. 1), and the instrumented

rnodel wag then inserted into the cuff

The maximum deviadon of the pressure transducers,
due 1o the total effects of nonlinearity, hysteresis, and
sensitivity variation, is no more than 2% of the reading
{minimum value of 1 mm Hg) according to the product
specifications provided by the manufacturer. The pres-
sure transducers were calibrated before and after each
ymeasurement series by connecting the sensors to a water
column, with water level controlled over a range of U to
115 cm (corresponding to pressures of 085 mm Hg).
No drift of pressure transducer offset or gain was
observed. The response of the transducers is high (nat-
ural frequency in the order of 200 Hz), but the fre-
guency response of the complete measurement setup
strongly depends on the propertics of the tubes (length,
stiffness, diameter, and density of medium in the tubes)
connecting the transducer to the location where pres-
sure is being monitored. In our study, the transducers
were connected directly to the infusion bag (to measure
Pinterface) OF 10 the THunction (Popamper) o0 the pressure
ine. When measuring Poanper. 27 18 presen{ in the
connection to the pressure transducer, lowerin g the
frequency response of the system. Cur main inferest,
however, was the {(quasi-static) maximum pressizre}evei
reached within the cuff or at the cuff-model interface,

which depends on the low-frequency contents of the |

signal only.

We were able 1o SImulmneousiy captare the anaiog
signals of 4 pressure transducers (National Insouments
A/D card®). Data were sarnpled at 5 Hz and visualized on
using customized software ( Lab&zﬂ

2 compu:iez SCresn

Mecsurement Protoco!

Data were gathered for preset working pressures of %Q
60, 80, and 100 mum Hg. Preset working pressures wer e
the same for all chambers. For the 3 cylindrical models,

we measured both Py and P e in a successive s

way. For a given working pressure, Pmpe, was first
measured in the 4 most distal chambers. The pressure
transducers were then connected to the infusion bags,
and the cuff was inflated. The model was placed hori-
zontally on a laboratory table.

* National Instruments Corp, 11500 N Mopac Expressway, Austin, T3 78759,
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interface (P rface) . Four of

: ) ﬂ\&ew%&

For measurements with the ellipsoidal model, the mode]
was placed in 2 vertical position. Four infusion bags were
attached to the 4 vertices of the ellipsoidal model at the
same height in order to eliminate gravity pressure dif-
ferences ampong the 4 sensors. Only Py o was mea-
sured. The model was inserted into the cufl, with the
measurement location under chamber 2. The model was
moved such that the instrumented bags were located in

the middle of the cuff (under chamber 3), and the
measurements were repeated.
Data Andlysis .

For each measurement series, measurements were
obtzined during 3 complete inflation/deflation cycles.
We believe that during such an mflation seguence,
pressure (P, oner a8 well as P ) reaches different
levels (indicated as A, B, C, and D in Fig. 2), correspond-
ing to the inflation the different chambers. We
calculated an average pressure value for each level from
data gathered during at least 15 seconds over 3 infla-
ton/deflation cycles. From the 3 inflation/deflation
cycles, we calculated one average cycle (which is dis-
played in Figs. 2, 3, and 4).

In order to assess the interaction among the chambers,
we performed a 3-way analysis of variance (ANOVA),
using SigmaStat 2.0.% on the calculated mean pressure
levels measured during the plateau phase (A-D), the
preset target pressures (30, 60, 80, and 100 mm Hg), and
the pressure measurement locations (1-4). When the
ANGVA test reached statistical ificance (a=.05), a
Tukey test was used for pair-wise post hoc analysis. Mea-
surements were considered statistically significant at
P<.05. Similar analysis was used to assess differences in
measuremem location on the ellipsoidal model, aking
. into account the data from the 2 series of measurements.
; The effe of diameter on Py e Was determined by
) performing a 3-way ANOVA at each measurement loca-
: ;;ion, with pressure plateau, preset target pressure, and
”’mbdei diameter as independent factors.

I sign

: dat shown in Figure 2 are the pressures recorded
forthe cylindrical 80-mm model, but they are similar for
~all.measurements, Upon inflation of the first (most
‘dz.\;aaj) chamber, P, e, reached a plateau (A), with a
- walue slightly above the preset target pressure. During
flation of chambers 2, 8, and 4, the pressure in
amber 1 continued to rise (the pressure reached
'iat’eaus B. C, and D, respectively), although the effects
vere inore attenuated upon inflation of chambers 3 and
4 The same pattern of pressure increase was observed
forchambers 2 and 3 when the more proximal chambers

| "Scxcnugc SPSS Science, 233 8 Wacker Dr, 11th Floor, Chicago, 1L
G (354690/
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Figure 2.

Measured chomber pressure [Popambed 0nd interface pressure (P

| in the 4 most distel chambers {1, 2, 3, and 4) during on infation sequence

injeriacel

of the pneumatic compression device for the 80.-mm cylindrical model and for preset working pressures of 30, 60, 80, and 100 mm Hg. A typical

1004 . Segers et dl

" pressure pattern is observed, with pressure reaching a new platecu value {A-D} upon inflation of @ new chamber,
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The same tendency was observed for
80 120 3 Flatic
60 mm Hg —— o 60mm Poeriace (Fig. 2). The effect of inflation
e = - of chambers 2 o 4 was clearly observed
= : % in the pressure recordings atlocation 1
R _ : g During most of the infladon sequence
g " i! g (inflation chambers 1-5), the highest
£ I \ : - pressure was at location 1, with a pres-
o q LA pl . e
0 B S sure gradient from the extremity of the
W26 30 40 56 6 limb toward the body. When chamber 4
Time (5) Time (s was inflated, however, pressure at loca
< . 1OT 1ol y 2
150 06 mm He tion 3 became the highest, and there
& T was no longer a continuous distal
= 120 ok = . & .
o . /j,,:;,;—m\ é proximal pressure gradient. Overall,
ol o - -
= [ 2’3 g P.oieriace bad about the same order
= / P ) 2 = ..
L s [ - il% ! of magnitude as the corresponding
] 1 & SR et
i, L 5 P chamber FOT instance, at location 1and
) = = for the 4 rarget pressures, maximal
o £ : L P ermee values were 60, 97, 116, and
0 10 20 30 40 30 60 140 mm Hg, respectively, and maximal
Time (s) P pamber values were 54, 98, 121, and

141 mm Hg, respectively.
Figure 3. .
Effect of 3 different model diometers (Cymcfrlccl 60-, BO-, and 100-mm models) on interface Analvsis of ; ted .
o, : : A e a T e TEE. hr ©
pressure [P o] measured ot location 2 during an inflation sequence for preset working na VSIQ or val mnw_ﬁze&ca € 1at, 107
pressures of 30, 60, 80, and 100 mm Hg. ' both Pamner 208 Pioergace, the pres-
' sure plateau values, as we expected,
were dependent on the target pressure
level (P<C.001), the measurement toca-

80 tion (P<.001), and the plateau identi-
B 60 ficationn {A-D) (P<.001). This means
:;' that, within one inflation sequence and
g 9 at one measurement site, pressure was
% 2% different at plateaus A through D, indi-
o cating an interaciion among chambers.
o F This was the case for all model

6o ) measurements,
271 100 mm Eg ._"'.::J There was litde effect of the diameter

of the model on Pnper FPinterace s 10
contrast, showed marked effecis, as
shown in Figure 3, for measurement
location 2. The smaller the diameter,
the higher the pressure. There was an
effect of diameter at measurement loca
tions 1 (P<.001), 2 (P<001), 3
(P <05, with the only statistically signif-
Figure 4. ’ icant difference between 80 and 100

Prassures measurad olong 4 sides of the ell 1psosdcl model P1, Po, Pz, ond P during an mm), and 4 (P<.001).
inflation sequance of the preumatic compression device for preset working pressures of 30, 60,
80, and 100 mm Hg. Measuremenis were done af location 2.

pinler{‘acg (mm IIg)
P, trpuee (02 HE)

Time (s}

We found an effect of limb geometry
and measurement location on the pres-
sure exerted on the cuffskin interface
were inflated. As a result of this interaction, for target (FLU 4). For the ellipsoidal model, there was an effect of
pressures 30, 60, 80, and 100 mra Hy, maximal pressure measurement location (P<<.001}. Pressure at measure-
in chamber 1 reached 54 (80% increase in pressure over  ment locations 3 and 4 (opposite of the long axis; see
the target pressure), 98 (63% increase), 121 (51% Fig. 4) were not different, but were higher (F<.05) than
increase), and 141 mm Hg (41% increase), respectively.  pressures at measurement locations 1 and 2 {opposite of
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The diameter of the model and curva-
ture influenced the pr"‘%S\ll’@@ iea-
sured, as did the fluidfilled infusion
bags. The pressure sensors were as
small ag we could make them. We tried
1O Mensure CONACt Pressure using min-

o tature  (Ilmm-thick, about  4mm-
diameter) pressure  sensors  {EPL
series’)  embedded in  the model
Resulis were poor, with very low repro-
ducibility. We believe that these prob-
lems were due o the fact that pressures

Figure 5. were measured under a cuff, rather
In the lefi panel, consider an infinitesimal %Pamm% of o curved surfoce with on opening angls yhan under an elastic stocking. The

{d), radius [R;), ond wall thickness (h]. local squilibrium of stre
Pinses'iace'::fjchcmber + G‘.h/P\h where Fimer.‘o

, inery S | fmeriace, ;
interface, Puambe 15 the pressure inside the cuff chombes

mofe"cl The right

wall separaiing chambers 1 and 2. Il ting fhc*ﬂber
with stress (o) in the wall and P, increosing 10 Py, Py is maxims
(g} remains constant.

the short asxis; see Fig. 4). Pressures al measurement
focations 1 and 2 were not different from each other.
Discussion

Qur results showed that for the tested pressure control-
er and multichamber cuff, which were used for sequen-
tial compression therapy, there was a mechanical inter-
action berween adjacent cuff chambers. In and beneath
the most distal {first inflated) chamber, pressure contin-
ued to rise upon inflation of the other adjacent charm-
bers, leading 10 P, ne and P values exceeding
the preset working pressures by 40% to 80% for working
pressures of 30 to 100 mm Hg The typical pressure
pattern-was observed for zil models studied and avall
levels of presct target pressure. The actual P o0 15 2
ﬁmcuon of targel pressure, model diameter, and geom-
ewy. The smaller the diameter or local curvature, the
higher the pressure. We believe that these results are
representative for other devices and cuifs with similar
pressure controflers and mudtichamber cuff designs.

oteriaee

The effect of diameter and curvature, we believe, can be
explained on the basis of Laplace’s law {Fig. 5). Given
Pt @10 Piommee» the local radius (R}, the stress in
the cuff material (o), and the wall thickness (h),
ihhvitim R 1 @ X =

equilibrium of stresses yields Py cinmee ™ Ponunner + 010/
Ry Thus, theoretically, Py omee 15 always higher than
P monners ©%cept on flat contact surfaces (Ry=%) or when
the wall material does not bear any stress (o;=0). Cur
data are consistent with Laplace’s law: Py nee values
were higher for the smaller model diameters and for
those measurement locations on the ellipseidal model
with the smallest curvature.

1006 . Segers et ol

sses vields Loploce’s low
, is the pressure exeried by the cuff on the cuffmodel
. ond oy is the stress in the cuff
panel shows the deformotion of the cuff upon inflation of chomber 7 and
chamber 2. AHer inflotion of chomber 1, pressure hecomes f“ and stress {0 15 built up in the
to P,, o new equilibrium is ¢
lyequalio Py + Py if wall siress

inner diameter of the cuff is larger than
the model. Thus, when the cul is
inflated, the inner wall folds, and the
cuff-sensor contact may be very differ-
ent for different experiments. These
problems can be avoided using larger
fluid-filled bags, as it is expected that
the cuff “folds” around the model and
the bag, providing overall good con-
tact. Under ideal conditions, Poumpe 15 fully trans-
ferred to the infusion bags, with Py, Deing equal
0 Pieriacer LN HOst conditions, however, Py o was
slighty higher than P ... This also indicates that,
com’ormmg to the Laplace formula, some tension (o)
may be absorbed in the inner cuff wall. The exact value
of o, is difficult to estmate, a5 it depends on cuff
material propertes, on friction between the cuff and the
model, and on the folding pattern of the cuff.

sached,

Due to the large size of the infusion bags, measured
Pintertice mprbssm.s an average pressure exerted over a
relatively wide area, The disadvantage is that it is difficult
to measure strictly underneath individual cutf chambers
We believe that the high pressure measured at location
3 for the 80-mm cylindrical model (Fig. 2) was due to the
fact that the infusion bag was not well centered under-
neath chamber 3, where we might have captured some
influence of the stiffer stitching seam. Nonetheless,
these high pressures actually occur and may be impor-
tant, as they can reverse the pressure gradient. Overall
we believe that the disturbing effect of the prescnce of
the infusion bags is limited for the uniform model data.
Cuff pressures and measured Py ., were of the same
order of magnitude and followed the same “typical”
pattern with a progressive increase in pressure upon
inflation of adjacent cuff chambers. The effect is prob-
ably more important for the ellipsoidal model, as 4 bags
are connected at the same leve]l under the cuff.

pan Devices Ine, 10 Washington Ave, Fairfield, NJ 07004
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Both the Py mee 204 Pmper G2t showed an interac-
tion between adjacent cuff chambers. This interaction
caused the most distal pressure 10 rise continuously,
ultimately reaching values 40% to 80% higher than the
preset working pressure for working pressures of 30 to
100 mm Hg. The increase in pressure is explained by
simple mechanics (Fig. 5). Upon inflation of the first
chamber to pressure Py, the partdtion between chambers
1 and 2 takes z “rounded” shape, and a steady state, with
equilibrivin between Pumper 2nd wall stresses, s
obtained. With zero pressure in chamber 2, the trans-
mural pressure difference is Py. Inflating the adjacent
chamber to pressure Py, the shape of chamber 1 is more
or less maintained, together with the coexisting stresses
in the wall. If the shape and siresses are completely
maintained, equilibrium requires 2 constant transmural
pressure difference of Py, and pressure in chamber !
therefore would rise to Py + Ps. Measurements show that
Py is not entirely added to Py, suggesting that the shape
of chamber 1 is probably not entirely maintained upon
inflation of the other chambers.

Cuffs have been designed to generate a more wavelike
compression, proceeding from the extremity of the limb
toward the heart. This compression mode is much more
effective than uniform compression in evacuating fu-
id.12¢ We argue, however, that it is unacceptable for
pressures o rise far above the desired working pressures.
There are several possible ways to prevent these excessive
pressures. A simple method could be to use different
target pressures for each chamber, with lower target
pressures for the more proximal chambers. Another
solution may consist of better control algorithms in the
pressure conwoller: instead of measuring pressure only
during inflation of each chamber, repetitive measure-
ments in each chamber could allow better conwol of
target pressures. Other alternative cuff designs such as
those with controllable pressure valves mounted on each
cuff chamber might prevent pressures from rising above
a desired value,

In clinical practice, compression therapy and lymphatic
drainage are used for the prophylaxis of deep venous
thrombosis.9-111718 Target pressures depend on the
application, but range from 30 to 100 mm Hg or higher.
Especially for the prevention of deep venous thrombosis,
working pressures of 100 mm Hg or higher are used.’
The prophylactic effect of pneumatic compression on
deep venous thrombosis is attributed to the intermittent
application of high flows and shear stresses, thereby—at
least in theory—also preventing stasis. Nicolaides et al'?
found that pressures higher than %5 mm Hg did not
increase venous peak flow in the limb. Generally, for the
treatment of lymphatic edema, lower target pressures
(around 30 mmun Hg) are used.? Nevertheless, cuff inter-
action causes the pressures to rise to 50 mm Hg or

Physical Therapy . Yolume 82 . Number 10 . Ociober 2002

higher. Such high pressures may be detrimental to the
lymphatic circulation ®

Limitations

Gur study has some limitations. Only one device was
used during the experiments. We believe, however, that
the apparatus and its control algorithm are representa-
tive for this type of device. The model we used consisted
of a simple, rigid structure. We confend, however, that
the Piemce values we recorded are representative of the
pressures exerted on the soft tssues of the limb for 2
reasons. First, the perimeter of the inside of the cuff is
larger than the perimeter of a limb, and upon inflation,
the cuff folds iself arcund the object inside, creating
what we believe is perfect contact, with P, ., fully
transferred to the contact surface. Although this is our
contention, we have no data to support this hypothesis.
Second, by using fluid-filled bags to measure Py o .,
we believe a deformable soft tissue—like layer is induced,
making the cuffmodel interface less rigid.

Our measurements do not give information on the
pressure distribution inside the limb (which depends on
the exact geometry and constiution of the Hmb) or
information on the effect of compression therapy on
venous or lymphatic flow. In addition, the reproducibil-
ity of the measurements, partcularly with respect to
Pinertace » €pends on the exact positioning of the model
inside the cuff. Although we did not do a thorough
repeatability study, we believe the observation that there
was an interaction among cuff chambers was not attrib-
utable to measurement error. The reported data were
measured on 4 different models that were taken apart
and instrumented between measurement sessions. The
typical pressure pattern was present in all measurements

(both Py per and P e, and there was an interac-

‘ton. Within one measurement sequence- (e, different

inflation/deflation sequences without removing the
model}, data are highly reproducible. The maximum
standard deviation of measured platean pressure was less
than 2 mm Hg. In addition, for the same target pressure
level, Popamper Was—as we expected—independent of
cvlindrical model diameter, and the antcipated effect of
diameter on P could be demonstrated.

nierrace

Conclusion

We demonstrated that the mechanical interaction in a

muldchambered cuff made by one manufacturer for

“preumatic sequential compression therapy leads to

Pinterace values up to 80% higher than the preset target
value indicated by the manometer of the apparatus. We

believe that this discrepancy between target and effective

pressures can interfere with treatment and may have
dewimental effects on the lymphatic circulation. In
anucipation of the development of appropriate mea-

sures by the manufacturers, therefore, we recommend

¥
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that pneumatic compression devices be used with much
lower than target pressures than those used in clinical
pracuce. What is necessary, however, is research fo

determine whether our results could be found i testi ng

other devices and 3.
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