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Abstract

This study examined the disease-specific quality of life (QoL) in lipoedema

patients undergoing treatment for the condition with liposuction. We conducted a

retrospective analysis of all patients (n = 69) who underwent liposuction for treat-

ment of lipoedema between 2004 and 2019, and gathered data on patient age,

body mass index, the number of liposuction sessions, and the amount of fat

removed per side. The study also prospectively evaluated the QoL in 20 lipoedema

patients before and after liposuction using the Freiburg Life Quality Assessment

for lymphatic diseases questionnaire. The mean age was 50.6 ± 12.8 years, and

the average number of liposuction sessions performed was 2.9 ± 1.9, with a mean

volume of 1868 ± 885.5 mL of fat removed per side. Before treatment with lipo-

suction, disease-specific QoL in patients with lipoedema was low on every single

subscale as well as on the global score and showed a significant improvement in

all aspects after liposuction. There was a significant correlation between a higher

number of liposuction treatment sessions and general health status in lipoedema

patients (P = .007). Liposuction greatly improves the QoL in lipoedema patients.

A higher number of liposuction treatment sessions seem to have a positive effect

on general health status in these patients.
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1 | INTRODUCTION

The term lipoedema describes a chronic condition featur-
ing bilaterally distributed, abnormally large deposits of
subcutaneous fat in the upper or lower extremities.1 The
disease is progressive and almost exclusively affects
women.2 The prevalence of lipoedema is still not known
for certain, although the estimated incidence of one in
nine adult women found by an older unpublished

epidemiological study3 is routinely cited in the literature
on lipoedema.

The condition is well described, and a definition of
lipoedema as code EF02.2 has been proposed for the 11th
Revision of the International Classification of Diseases
(ICD-11),4 which is set to take effect in 2022. The Ger-
man version of the ICD-10 includes separate codes for
lipoedema stage I, II, II, and other, or unspecified
lipoedema.5 However, misdiagnoses still seem to be the
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rule rather than the exception, mostly due to lack of
information and awareness about this disease.2,6-8

In the lower extremities, the condition is associated
with considerable pain, pressure, easy bruising, and ten-
derness, which does not respond to weight loss.9 Patients
often report steadily reduced daily activity levels and a
high psychosocial burden, in conjunction with low levels
of self-esteem due to high degree of aesthetic defor-
mity.7,10 Left untreated patients with lipoedema may
develop secondary lymphoedema, depression,11 anxiety,9

and eventually become immobilised.12

The aetiology of the disease is yet unknown and cura-
tive treatment for lipoedema does not exist.13 Current treat-
ment strategies focus on pain relief and reduction of
disproportionate swelling through either conservative or
surgical treatment. Conservative treatment includes lifestyle
counselling, weight control regimens, exercise, gentle com-
pression, and combined decongestive therapy.1 Although
conservative treatment can alleviate symptoms in early
stages of lipoedema, the benefits are often temporary.2,7

In recent years, surgical treatment of lipoedema with
tumescent liposuction technique to remove excess fat tis-
sue has produced good long-term results with very low
complication rates.14-16 In many patients, conservative
therapy could be reduced or stopped altogether.17 The
Dutch guidelines on lipoedema recommend that tumes-
cent liposuction should be considered the treatment of
choice for patients with a favourable health profile
and/or inadequate response to conservative and support-
ive measures. However, the guidelines that lacked
reporting the quality of supporting evidence and strength
of recommendations were not provided.18 A recent
review by the Canadian Agency for Drugs and Technolo-
gies in Health with five included studies found limited
evidence that liposuction seemed to be beneficial in
lipoedema patients.19 Furthermore, a prospective study
with 38 patients undergoing aesthetic liposuction using a
self-developed, indication-specific questionnaire found a
significant improvement in quality of life (QoL) in gen-
eral, in addition to improved body image, emotional sta-
bility, and reduction in overall psychological distress.20

In many countries, liposuction treatment is not covered
by many medical insurance policies because it is generally
considered a “cosmetic” intervention. In Germany, the joint
federal committee of physicians and health insurance com-
panies has reached a provisional 4-year agreement for insur-
ance coverage of liposuction. Liposuction treatment based
on tumescent technique and including multiple sessions, if
necessary, is currently covered in stage III lipoedema
patients with bulging fat deposits until December of 2024.21

Although numerous studies have shown positive
effects from liposuction in lipoedema patients such as pain
relief, improved mobility, and higher levels of self-

esteem,13,15-17,22 there is currently still no specific instru-
ment available to assess lipoedema-related outcomes. In
the past, these studies have collected clinical data on
patient outcomes using the visual analogue scale and
other standardised questionnaires, but we were unable
to identify any studies examining the effect of liposuc-
tion on health-related QoL using a validated question-
naire. The aim of this study was, therefore, to evaluate
changes in the disease-specific QoL in lipoedema
patients undergoing liposuction treatment using a vali-
dated questionnaire.

2 | PATIENTS AND METHODS

2.1 | Patients

We conducted a two-part study of 69 female patients
having liposuction on the lower extremity for stage
3 lipoedema between January 2004 and August 2019 at
the Department for Plastic and Aesthetic,

Key messages

• lipoedema is characterised by pain, easy bruis-
ing, and tenderness and associated with
reduced daily activity levels and high psycho-
social burden

• in recent years, surgical treatment of
lipoedema with tumescent liposuction tech-
nique has shown good long-term results and
low combination rates

• the aim of the present study was, therefore, to
evaluate changes in the disease-specific quality
of life (QoL) in lipoedema patients undergoing
liposuction treatment using a validated
questionnaire

• a two-part study of 69 female patients having
liposuction of the lower extremity for stage
3 lipoedema was performed combining a retro-
spective analysis of patient parameters with a
prospective survey of QoL for tumescent lipo-
suction treatment

• before treatment with liposuction, disease-
specific QoL in patients with lipoedema was
low and showed a significant improvement in
all aspects of the survey after liposuction

• there was a significant correlation between a
higher number of liposuction treatment sessions
and general health status in lipoedema patients
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Reconstructive and Hand Surgery at the AGAPLESION
Markus Hospital in Frankfurt am Main, Germany.
Tumescent, lymph-sparing liposuction was performed
on the lower extremity according to the guidelines of
the German Society of Phlebology, and under local
anaesthesia, in most lipoedema patients.1 Some
patients received general anaesthesia additionally due
to psychological reasons. We obtained written
informed consent from all patients for the liposuction
procedure.

The first part of the study was a retrospective analysis
examining parameters such as patient age, weight before
and after liposuction, body mass index (BMI), number of
liposuction sessions, amount of fat removed per side, and
mean amount of fat removed per side. The second part of
the study was a prospective pilot study of the QoL associ-
ated with liposuction for the treatment of lipoedema in
the last consecutive 20 patients treated at our centre.

The inclusion criteria were as follows:

• female
• diagnosis of lipoedema between January 2004 and

August 2019
• aged 16 to 85 years
• stage 3 lipoedema with bulging fat deposits
• unsuccessful conservative therapy (>1 year)
• liposuction treatment coverage by statutory health

insurance
• informed consent for the liposuction procedure

Patients were excluded if they had:

• lipoedema stage 1 or 2
• liposuction purely for aesthetic reasons

Additionally, we excluded pilot study patients if they
were unwilling or unable to fill out the health-related QoL
questionnaire. We delivered the questionnaire to pilot study
participants immediately before surgery and at the 6-month
follow-up post surgery. Data on the variables mentioned
earlier were extracted from all patients' records.

The Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guidelines were followed for
the reporting of this study. The study protocol is in accor-
dance with the ethical guidelines of the 1975 Declaration of
Helsinki.The ethics committee of the federal states' Medical
Association approved the research protocol.

2.2 | Health-related QoL assessment

We assessed health-related QoL in 20 patients using the
short version of the Freiburg Life Quality Assessment in

its disease-specific variant for lymphatic diseases (FLQA-
lk). Both the original 92-item questionnaire and the short
form have shown high internal consistency and conver-
gent validity for patients with lymphatic diseases.23,24

The short version of the disease-specific variant consists
of 30 items in five different subscales and three visual
analogue scales. Each of the five subscales physical com-
plaints, daily life, social life, emotional well-being, and
therapy of lymphatic disorder includes six questions to be
answered on a five-point Likert scale ranging from 1 (best
QoL) to 5 (worst QoL). Scoring was performed on a single
item basis and included an additional global score, with
one equalling the best QoL and five being the worst QoL.
The three visual analogue scales feature numeric scales
for general health status, health status concerning lym-
phatic disease and QoL, each ranging from 0 (very poor)
to 10 (very good), as part of the global assessment of
generic QoL in the last week.

2.3 | Data analysis

Owing to the explorative nature of this study, data analy-
sis was mostly based on descriptive statistics, with all
data being reported as mean ± standard deviation
(SD) and minimum to maximum ranges. The FLQA-lk
data are presented as mean ± SD (range) of total scores
and for subscales. The t-test for paired samples or
Wilcoxon's signed-rank tests were mainly used to exam-
ine differences in FLQA-lk before and after surgery. Spe-
arman's rank correlation coefficient was calculated for
the correlation analyses between FLQA-lk and BMI, the
number of liposuction sessions or the total amount of fat
removed per side, and then tested for significant differ-
ences from zero. A P value of <.05 was defined as being
statistically significant.

3 | RESULTS

3.1 | Patient characteristics

A total of 69 female patients underwent liposuction for
treatment of lipoedema at our centre between January
2004 and August 2019, after having exhausted all conser-
vative therapy options. The mean age was 50.6 ± 12.8 years
at the time of surgery, and the average BMI was
33.4 ± 7.1. The average number of liposuction sessions
performed was 2.9 ± 1.9, with some women needing as
few as one or as many as 12 sessions. The mean volume of
fat removed per side was 1868 ± 885.5 mL. An overview of
the patients' demographic and descriptive data is presented
in Table 1.

SCHLOSSHAUER ET AL. 925
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3.2 | Disease-specific QoL (FLQA-lk)

All 20 patients completed both FLQA-lk questionnaires
before liposuction and 6 months after treatment,
answering each question. Before treatment with liposuc-
tion, disease-specific QoL in patients with lipoedema
was low (score > 4.0) on every single subscale as well as
on the global score (Table 2; Figure 1). The lipoedema
patients had the least QoL in their social lives
(4.3 ± 0.4), followed by daily lives (4.2 ± 2.8) and physi-
cal complaints (4.2 ± 0.4). The generic QoL was also
rather low in lipoedema patients, with the highest
degree of dissatisfaction occurring in the area of health
status concerning lymphatic disease (3.5 ± 1.4). The
mean QoL score was 3.7 ± 1.4, with the patients rating
their general health status slightly higher (4.4 ± 1.7)
(Figure 2A-C).

Following liposuction treatment, lipoedema patients
showed a significant improvement regarding disease-
specific QoL on all subscales and for the global score
(2.9 ± 1.0) (Figure 1). The best QoL was found in the
areas of social and daily life (both 2.8 ± 1.1), followed by
physical complaints with a mean score of 2.9 ± 1.0.

Regarding the generic QoL, the most considerable differ-
ence was found in the area of QoL, which improved to
6.6 ± 1.5. Health status concerning lymphatic disease
had the second-highest difference in mean scores

TABLE 1 Demographic and descriptive data

Number of patients (n) Mean ± SD Range

Age (years) 69 50.6 ± 12.8 24 ± 58

BMI (kg/m2) 56 33.4 ± 7.1 22.0 ± 50.5

Number of liposuction sessions 69 2.9 ± 1.9 1 ± 12

Total liposuction volume/side (mL) 69 5133.0 ± 3868.3 150 ± 23 250

Mean liposuction volume/side (mL) 69 1868.0 ± 885.5 150 ± 5850

TABLE 2 Disease-specific quality

of life (QoL) before and after

liposuction treatment in lipoedema

patients

Liposuction (mean ± SD)

N Before After P

Subscales

Physical complaints 20 4.2 ± 0.4 2.9 ± 1.0 <.001a

Daily life 20 4.2 ± 2.8 2.8 ± 1.1 <.001a

Social life 20 4.3 ± 0.4 2.8 ± 1.1 <.001a

Emotional well-being 20 4.1 ± 0.5 3.0 ± 1.0 <.001a

Therapy of lymphatic disorder 13 4.1 ± 0.5 3.1 ± 1.2 .003a

Global score 20 4.2 ± 0.4 2.9 ± 1.0 <.001a

Generic QoL

General health status 20 4.4 ± 1.7 6.9 ± 1.7 <.001b

Lymphatic disease health status 20 3.5 ± 1.4 6.2 ± 1.8 <.001a

QoL 20 3.7 ± 1.4 6.6 ± 1.5 <.001b

at-test.
bWilcoxon signed-rank test.

1
2

3
4

5
G

lo
b

a
l 

sc
o

re

Pre-intervention Post-intervention

FLQA-LK: Global score

FIGURE 1 Changes in FLQA-lk global scores in lipoedema

patients before and after liposuction. FLQA-lk, Freiburg Life

Quality Assessment in its disease-specific variant for lymphatic

diseases
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compared to before liposuction, and also the lowest of
the three general QoL scores (6.2 ± 1.8). Finally, the gen-
eral health status had the highest mean score after lipo-
suction treatment (6.9 ± 1.7) (Figure 2A-C).

3.3 | Correlations

Correlation analyses failed to show any significant corre-
lations between BMI and general health status, health
status concerning lymphatic disease, or QoL (P > .05)
(Table 3). There was a significant negative correlation to
be found when examining the number of liposuction ses-
sions performed and general health status (P = .007).
This suggests that a higher number of liposuction treat-
ment sessions has a positive effect on general health sta-
tus in lipoedema patients. A trend towards significance
was noted for the number of liposuction sessions per-
formed and health status concerning lymphatic disease
(P = .078), whereas the number of liposuction treatments
did not seem to affect QoL (P = .197). There was no sig-
nificant association between total liposuction volume per
side and general health status, with health status con-
cerning lymphatic disease or QoL (Figures 3 and 4).

4 | DISCUSSION

Recently, there has been a growing body of literature
focusing on the effects that lipoedema has on the
patients' lives. A narrative review summarising the find-
ings of four included observational cross-sectional stud-
ies11,25-27 found that health-related QoL measured with
generic instruments was markedly reduced in lipoedema
patients.10 Lipoedema patients displayed more inade-
quate psychological adjustment, deficits in physical and
social functioning, as well as increased anxiety
and depression. This corresponds to our findings, in
which emotional well-being and QoL in the social and
daily life subscales were extremely low. In the review,
pain, poor skin condition, and impaired limb mobility
also negatively impacted health-related QoL.10

In both short- and long-term studies, tumescent lipo-
suction has proven to be a viable treatment option in
patients for lipoedema treatment, especially when conser-
vative treatment options are not able to provide adequate
symptom relief. We found that liposuction significantly
improved health-related and disease-specific QoL using
the validated FLQA-lk questionnaire. These findings are
in line with our clinical experiences, in which lipoedema
patients are highly satisfied with treatment outcomes.

To date, very few studies examining the effect of
liposuction on QoL in lipoedema patients have been
published. A study on 25 patients with lipoedema of
the lower extremities reported significant reductions in
spontaneous pain, pressure sensitivity, the sensation of
tension, bruising, aesthetic impairments, and general
impairment of QoL.16 However, this study did not
incorporate a validated questionnaire with multiple
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FIGURE 2 A, Effect of liposuction treatment on general state

of health. B, Health status concerning lymphatic disease as

measured by the FLQA-lk questionnaire. C, Health status

concerning quality of life as measured by the FLQA-lk

questionnaire. FLQA-lk, Freiburg Life Quality Assessment in its

disease-specific variant for lymphatic diseases
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TABLE 3 Correlation analyses for generic quality of life (QoL) and clinical data

Variable Mean difference before and after liposuction n r* P

BMI General health status 19 0.080 .745

Lymphatic disease health status 19 0.064 .795

QoL 19 0.023 .924

Number of liposuction sessions General health status 20 �0.582 .007

Lymphatic disease health status 20 �0.403 .078

QoL 20 �0.301 .197

Total liposuction volume/side (mL) General health status 20 �0.262 .264

Lymphatic disease health status 20 0.035 .882

QoL 20 �0.301 .198

Note: r* = Spearman's.

FIGURE 3 A-D,

Preoperative view of a 43-year-

old female patient with

lipoedema stages II and III

928 SCHLOSSHAUER ET AL.
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subscales, instead of using only a visual analogue scale
ranging from zero to 10 to measure general impair-
ment of QoL. Second, the sample size of comparable
patients was even smaller than in this study, as only
13 patients had stage III lipoedema, while 11 patients

were diagnosed with stage II lipoedema, and one
patient had stage I lipoedema.

In another study, 189 women answered a non-
validated, 183-item questionnaire after undergoing lipo-
suction for surgical treatment of lipoedema.28 The study

FIGURE 4 A-D,

Postoperative view of the same

patient 20 months after

performing three liposuctions

and a L-shaped inner thigh lift;

overall volume of liposuction:

12 500 mL

SCHLOSSHAUER ET AL. 929
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also included patients of all three lipoedema stages, with
51% of the women having a diagnosis of lipoedema stage
II. QoL improved significantly in all three stages, with
86% improvement in stage III patients. Even though com-
plication rates were low, the perceived benefit from lipo-
suction was highest in patients with stage I or II
lipoedema, suggesting that patients may benefit from
liposuction in earlier disease stages.

This study has several limitations. First, we were
only able to include a very small number of lipoedema
patients in this study, thus limiting the statistical ana-
lyses and generalisability of results. The fact that only
69 patients who underwent liposuction treatment for
lipoedema at our hospital in a timeframe of 15 years
were identified seems unusual at first glance. How-
ever, it must be taken into consideration that
lipoedema is commonly misdiagnosed, even to the pre-
sent day and especially in early disease stages due to
lack of awareness on the condition.2,6-8 It seems quite
possible that a large number of patients would have
been (mis-)diagnosed with lymphoedema or other con-
ditions, which would have had a direct impact on the
choice of the treatment strategy. Also, although the
German Society of Phlebology's recommendation for
tumescent liposuction as an integrated part of treat-
ment in lipoedema patients dates back to 2005, the
high cost of treatment resulting from multiple liposuc-
tions sessions without coverage from health insurance
would have made this course of therapy inaccessible
for many patients.

Second, the prospective part of the study had only
6 months of follow-up regarding health-related QoL, so it
was not possible to make any conclusions regarding the
long-term effects of liposuction treatment.

Third, our choice of the FLQA-lk instrument for mea-
suring health-related QoL in lipoedema patients might
have also affected the study outcomes in some way. In
this research, patients had a primary diagnosis of
lipoedema and secondary lymphoedema. Both the initial
questionnaire and the short form used in this study were
initially designed and validated in patients with lym-
phatic diseases.23,24 Lipoedema patients would benefit
from a disease-specific questionnaire, which has yet to be
designed and validated.

Finally, although health-related QoL based on pre-
post intervention score differences is traditionally used
in research, several authors have suggested that this
method is susceptible to bias due to changes in
patients' response behaviour.27,29 Application of instru-
ments based on the patient benefit index methodology
in future studies may provide a more direct disease-
specific insight and measurement of patient-relevant
treatment benefit.

5 | CONCLUSIONS

The study results show that tumescent liposuction treat-
ment for lipoedema under local and general anaesthesia
significantly improves health-related QoL and disease-
specific QoL. As most women undergoing liposuction
required multiple treatment sessions, and a higher num-
ber of treatment sessions seemed to have a positive effect
on general health status, this should be taken into consid-
eration in treatment planning. More research is needed
to find out the exact reasons for the correlation between
the effect of treatment sessions and general health status,
rather than other logical parameters such as BMI or
mean volume of tissue removed per side.
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