Aim of the audit
To identify “normal” tissue fluid values in legs, arms, hips, abdomen and
buttocks in all types of lipedema patients to distinguish lipedema from
lymphedema by using TDC.

(Normal average tissuefluid in healthy skin recording
by Marovitz2: lowerleg TDC 28.2%, lowerarm TDC
24,9%, in 32 patients. Normal average tissuefluid in
lipedema skin recording by: Wigg3: 36% PWC in arms
and 39% PWC, in legs (30 legs). Birkballe4: 33% PWC in
lowerleg (10 legs))
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Average TDC measurements in PWC values
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Introduction
Lipedema which affects women, almost exclusively, is characterized by
bilateral, symmetrical enlargement of the lower and/or upper
extremities owing to abnormal deposits of subcutaneous fat. Lipedema
and lymphedema can be differentiated on medical history and
clinical findings. Lipedema is frequently misdiagnosed as lymphedema
or adipositas. A correct diagnosis is important to ensure optimal
1
treatment. According to the Dutch Guidelines for Lipedema , lipedema
doesn’t show any signs of classic interstitial edema in stage 1, 2 and 3.
Lymphedema on the contrary does show interstitial swelling. Is there a
way to easily identify the difference in interstitial fluid between
lipedema and lymphedema?

TDC, which is a dimensionless physical quantity.
It is known that tissue water has a high dielectric
constant value and fat and tissue macromolecules,
especially proteins, have a very low dielectric
constant.

Measurements
We measured 75 patients. 66 Patients are included and 9 aren’t in this
research, which means we could use 132 legs and could use 104
arms. All patients have a caucasien background. Below a part of the
results from our measurements. (An extensive report is available.)

Lowerleg, 37%

Can TDC measurements be used to
detect edema/
dermal fluid in
lipedema patients?

TDC (tissue dielectric constant)
The use of tissue dielectric constant (TDC) allows
for the measurement of superficial fluid. The
LymphScanner consists of an electronic control
unit and an integrated probe to measure the tissue
dielectric constant (TDC) of the measurementsite.
The device generates a high-frequency
electromagnetic (EM) wave of 265 MHz and sends
it into the coaxial probe and the skin down to 2.5
mm’s depth, when the probe is placed on the skin.
The reflected EM wave is then registered. This wave
contains information on the water content of the
measured tissue. The LymphScanner measures the
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Procedure
1. All lipedema patients were assessed and interviewed investigating if
there was a venous insufficiency present, a history of heart failure,
thyroid or kidney problems etc. We included daytime, job,
menopause, breastfeeding, menstruation, wearing of orthotics and
race in our questionnaire, as all these situations could affect the fluid
in the interstitium.
2. We used clinical investigation (Palpation, Stemmers sign, Godet,
signs of VI, BMI, waist circumference) to determine what stage and
type of lipedema the patients were.
3. We measured predefined areas with the LymphScanner, a handheld
TDC-device. The probe of the LymphScanner was placed on the skin
surface, ensuring full skin contact with minimal pressure. We avoided
visible veins during scanning and only scanned soft tissue.
All patients where measured in horizontal position and a special
protocol was used.
4. The LymphScanner automaticlly calculated PWC values out of the
TDC measurements. Using this formula:
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Patients and methods
We invited lipedema patients in the Netherlands to have their
measurements taken. Patients were recruited from our database and
by a request posted on a lipedema-forum. Inclusion criteria: lipedema
stage 1 - 4 and type 1 - 5. Exclusion criteria: without a lipedema,
lymphedema, healthy subjects. Patients suffering from venous
insufficiency were not excluded, since lipedema patients often show
problems of VI.
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Conclusion
These results demonstrate that TDC is a useful tool to identify edema (interstitial swelling) in lipedema
patients. If one could use TDC measurement instead of a lymfoscintigraphy, in the future these findings
may lead to a cost effective differential diagnosis. Taking TDC measurements with LymphScanner
is quick, easy, safe and gives a good idea of an edema component in lipedema patients. The results
demonstrate that non of the lipedema patients has an edema component in the superficial skinlayer in
upperlegs and hips. The % of fluid in the belly is higher as the patient has a higher BMI
There is no % fluid difference in type, stage, orthotics, daytime, menopause, breastfeeding and
menstruation. Only % fluid differences could be measured in lowerlegs
More data is being collected and analysed. Complementary data are availabe at this conference;
Thursday June 13 2019 from 03.15 - 03.45 PM. Autors will continue this research and that data will be
presented at next conferences.

x 100%

5. We compared our outcomes to outcomes of research done by
Mayrovitz2 on what ‘normal’ tissue fluid margins are in healthy
people and to outcomes of research on lipedema patients values
done by Wigg and Lee3 and Birkballe4.
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