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Background: Lipedema is a loose connective tissue disease affecting the limbs of
women, that is difficult to lose by diet, exercise, or bariatric surgery. Publications
from Europe demonstrate that lipedema reduction surgery improves quality of life
for women with lipedema. There are no comparable studies in the United States
(USA). The aim of this study was to collect data from women with lipedema in
the USA who have undergone lipedema reduction surgery in the USA to determine if quality of life, pain, and other measures improved after lipedema reduction surgery.
Methods: Subjects were recruited and consented online for a 166-item questionnaire in REDCap. In total, 148 women answered the questionnaire after undergoing lipedema reduction surgery in the USA. Significance set at P < 0.05 was
determined by ANOVA, Tukey’s multiple comparison test, or paired t-test.
Results: Quality of life improved in 84% and pain improved in 86% of patients.
Ambulation improved most in lipedema Stage 3 (96%). Weight loss occurred in
all stages by 3 months after surgery. Complications included growth of loose connective tissue within and outside treated areas, tissue fibrosis, anemia, blood clots,
and lymphedema.
Conclusions: Women with lipedema noticed significant benefits after lipedema
reduction surgery in the USA. Prospective studies are needed to assess benefits
and complications after lipedema reduction surgery in the USA. (Plast Reconstr Surg
Glob Open 2021;9:e3553; doi: 10.1097/GOX.0000000000003553; Published online 23
April 2021.)

INTRODUCTION

Lipedema is a painful disease occurring almost exclusively in women in which abnormal fat (loose connective tissue; LCT) grows out of proportion on the limbs,
sparing the trunk, hands, and feet. Lipedema LCT contains excess fibrotic connective tissue and fluid bound
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to glycosaminoglycans within the extracellular matrix,1,2
resulting in tissue resistant to loss after diet, exercise, or
bariatric surgery.3–5 Tissue fibrosis may be a primary mechanism that makes it difficult for patients with lipedema
to lose weight.6,7 Lipedema tissue contains abnormal lymphatic vessels8 and bruises easily demonstrating fragility of
blood vessels.
Lipedema is graded by stage. In Stage 1, the skin surface is smooth over an enlarged hypodermis. Stage 2 skin
is uneven, with indentations in the skin and fat and larger
hypodermal masses. Large extrusions of tissue in Stage 3
inhibit mobility and fluid flux through the tissue. When
lymphedema occurs with lipedema, it is called lipolymphedema. Most women with lipolymphedema also have a
body mass index consistent with obesity.
The prevalence of lipedema is unknown, but estimates
range from ~5% to 19%,9–12 meaning millions of women in
the USA may be affected.
Standard conservative therapy for lipedema includes
complete decongestive therapy with manual lymphatic
drainage, sequential pneumatic compression pumps,
compression garments, food, and exercise programs to
maintain weight.
Disclosure: All the authors have no financial interest in
relation to content of this article.This study was funded by
the Lipedema Foundation (lipedema.org).
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Lipedema reduction surgery is a standard method of
improving the lives of patients with lipedema in Germany
and is now being performed in the USA. Lipedema reduction surgery includes suction-assisted lipectomy (liposuction) modified to reduce injury to lymphatic vessels and
manual extraction or excision. Most authors publishing
on lipedema reduction surgery show improved quality of
life and pain reduction by employing the tumescent technique of modified suction lipectomy with blunt cannulas,
with or without a power-assisted liposuction hand piece.13–
15
Water-assisted liposuction16,17 and laser-assisted liposuction18 have shown some success for patients with lipedema.
Liposuction is generally considered cosmetic. However,
because lipedema LCT is associated with pain, lymphedema, obesity, venous disease,19,20 hypermobile joints,21
and dysmobility, lipedema reduction surgery is medically
necessary to reduce LCT that cannot be reduced by usual
measures.
Publications from Germany attest to the benefits of
lipedema reduction surgery, supporting this procedure as
medically necessary. Rapprich et al found that 25 women
with lipedema, who had lipedema reduction surgery six
months prior, had a 7% reduction in leg volume, pain
reduction on a visual analogue scale of 7 down to 2 (P
< 0.001), and improvement in quality of life.22 Wollina et
al found a similar reduction in pain after surgery for 111
women with lipedema.23 Dadras et al followed 25 women
at least 2 years after liposuction for lipedema and found
a significant reduction in spontaneous pain, sensitivity to pressure, feeling of tension, bruising, and general
impairment (P < 0.0001).24 The authors also found the
women had a significant reduction in the need for complete decongestive therapy. Baumgartner et al followed 85
women with lipedema 4, 8 and 12 years after liposuction
and found that benefits in pain, restriction of movement,
edema, quality of life, and bruising at 4 years after liposuction persisted up to 12 years.25
There are no data on the benefits of lipedema reduction surgery in the USA. This article presents self-reported
data by women with lipedema who have undergone
lipedema reduction surgery in the USA, with a focus on
pain and quality of life that have been followed long-term
in studies out of Germany.

MATERIALS AND METHODS
Participants

This study was approved by the University of
Arizona Human Protections Program; ClinicalTrials.gov
NCT02838277. The study was advertised on the internet,
requesting participation by women who had undergone
lipedema reduction surgery in the USA; due to the open
nature of the survey, anyone could participate. All participants signed a consent form before answering a questionnaire designed on REDCap.26 Participants included
in the study were women diagnosed with lipedema stages
1–3 or women with Stage 3 and lymphedema (lipolymphedema) who had undergone at least one lipedema reduction surgery procedure in the USA from 2013 to 2018.
Participants were excluded from the study if they did not
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have lipedema, did not have lipedema reduction surgery,
or had their procedure outside the USA.
Statistics

Data are reported as average ± SD. Differences
amongst groups were analyzed by 1-way ANOVA followed
by Tukey’s multiple comparison test (GraphPad Prism
Software 8; San Diego, Calif.). Differences between preand postsurgery within subjects were evaluated by a paired
t-test. Significance was set at P < 0.05.
Questionnaires

Body shape questionnaire (BSQ): The BSQ has 34 subjective questions about body shape. Proposed scoring: <80 no
concern, 80–110 mild concern, 111–140 moderate concern, and >140–204 marked concern with shape.27
Lower extremity functional scale (LEFS): The LEFS has
20 questions about a person’s ability to perform everyday
tasks especially related to leg function. A perfect score of
80 indicates no impediment to daily activities.28
Lipedema reduction surgery questionnaire: Nonvalidated
questionnaire contained 166 questions for self-reporting
about lipedema, lifestyle, and how surgery affected these
factors.

RESULTS
Demographics

In total, 148 female participants enrolled in our
study (Fig. 1); the majority had Stage 2 or 3 lipedema, were
White, and aged ~50 years (Table 1). Over half reported
hypermobile joints consistent with previous data.29 Except
for participants with Stage 1 lipedema, the average body
mass index of participants was >30 mg/m2, indicating
obesity.
Lipedema LCT Location

Before lipedema reduction surgery, lipedema tissue
was notable in specific areas on the body by participants,
with the highest percentage of fat on the legs (Fig. 2).
Unusually, 20% of the participants reported fat on their
feet, as reported previously,21 an area that is thought to be
unaffected in lipedema.
Surgeries

Participants had 3.8 ± 2.3 surgeries other than
lipedema reduction surgery. Nine individuals had 10 or
more surgeries. Of these surgeries, only 13% of the participants underwent weight-loss surgeries such as gastric
band, vertical sleeve gastrectomy, or gastric bypass before
lipedema reduction surgery.
Participants had an average of 2.4 ± 1.3 lipedema
reduction surgeries. The maximum reported by a participant was 6 procedures. While the names of the
surgeons remained anonymous in this survey, most liposuction reduction surgery procedures were performed
by a plastic or cosmetic surgeon (63%), with the second
largest group performed by dermatologists (13.5%) and
the third by vascular surgeons (11.5%), all with expertise in lipedema. As part of lipedema reduction surgery,
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Fig. 1. Flowchart of enrollment. Participant responses were not included if they did not consent, did not
complete the questionnaire, did not have lipedema, or had lipedema reduction surgery outside of the USA .
C ompletion rate is the number of completed surveys/number of respondents who entered the survey.

Table 1. Demographics of Participants
Lipedema Stages
1
No. female participants
Race: White/Black/Asian
Ethnicity: Hispanic/not Hispanic
Age (y ± SD)
Height (cm ± SD)
Weight (kg ± SD)
Body mass index (kg/m2 ± SD)
Hypermobile joints (%)
History of cellulitis (%)

6
5/1/0
1/5
42 ± 14
176 ± 3.6
78 ± 20*†
29 ± 6.3*†
50
33

2

3

Lipolymphedema

All

71
69/2/0
3/68
50 ± 11
165 ± 4.3
85.0 ± 16*†
31 ± 6.4*†
52
16

55
53/2/0
1/54
52 ± 9.4
165 ± 6.3
105 ± 23
39 ± 8.3
62
33

16
14/1/1
0/16
56 ± 9
166 ± 7.6
120 ± 43
43.7 ± 15.8
53
29

148
141/6/1
5/143
51 ± 11
165 ± 5.6
96 ± 26.4
35 ± 9.7
56
24

*P < 0.05 versus Stage 3.
†P < 0.05 versus lipolymphedema.

tumescent (61%) or WAL technique (38%) was used; 3
had other procedures. The average number of days after
a surgery that subjects completed the questionnaire was
601 ± 1178 days.

PHYSICAL IMPACT OF LIPEDEMA
REDUCTION SURGERY PROCEDURE(S)
LCT Pre- and Postlipedema Reduction Surgery

Participants were asked to self-assess areas where they
lost lipedema tissue after lipedema reduction surgery. The
largest decreases were noted by 44% under the knees,
38% in the ankle cuff, 37% in inner knee fat, and 23%
in lower arm fat. Of the 108 women who could not wear
boots on their legs before surgery, 71 were able to wear
boots postprocedure (66%).
Clothing Size

Dress size significantly decreased 2 sizes (n = 133), pant
size significantly decreased 3 sizes (n = 141), and shirt size
significantly decreased 1 size (n = 140) after lipedema
reduction surgery (Fig. 3).

Swelling and Compression

Swelling of LCT was reported by 117 participants
before lipedema reduction surgery; 36% stated this swelling resolved after lipedema reduction surgery. Just over
half (58%) reported acute swelling postprocedure, which
resolved. Almost all women (96 ± 0.2%) used compression
garments after surgery, a 33% increase from prelipedema
reduction surgery (62 ± 0.5%). About 30% of women without lymphedema were able to stop wearing compression
garments within 3 months after their procedure as they no
longer felt the need to wear compression or were no longer
required to or both.
Pain

A majority of participants (89%) reported pain in their
lipedema LCT before lipedema reduction surgery; 86% of
these participants reported pain reduction after lipedema
reduction surgery (P = 0.018; Fig. 5).
Bruising

Easy bruising was reported by 90 ± 30% before
lipedema reduction surgery, which decreased to 43 ± 50%
postsurgery (P < 0.0001).
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Fig. 2. L ocations of lipedema tissue in women before lipedema reduction surgery. In addition to affected arms and legs, shown
are the percent of 148 women with lipedema tissue in defined areas. O f the 66% of women with lipedema tissue on the abdomen,
3 of the 6 had Stage 1, 40 of the 71 had Stage 2, 42 of the 55 had Stage 3 and 12 of the 16 had lipolymphedema. LC T = loose connective tissue.

Fig. 3. Dress, shirt, and pant sizes of women with lipedema and
lipolymphedema pre- and within 1-year postlipedema reduction
surgery.
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Fig. 4. Perceived benefits after lipedema reduction therapy by
women with lipedema in the USA . Benefits included improvement
in walking, improved quality of life, weight loss, and reversal of stage.
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Mobility

Participants were asked how lipedema affected walking/mobility; respondents could list more than 1 factor. A
majority (81%) of 148 respondents reported walking was
negatively affected by lipedema due to increased LCT on
the inner knees (72%) or thighs (62%), leg pain (60%),
knee arthritis (41%), and/or muscle weakness (36%).
Walking improved after lipedema reduction surgery
(Fig. 4). In order of benefit, walking improved for women
with Stage 3 (96 ± 20%), Stage 2 (88 ± 33%), lipolymphedema (79 ± 43%), and Stage 1 lipedema (33 ± 58%).
Most women (82%) were able to return to their regular
activities in 1 month or less after surgery. An estimated
11% of women took more than 6 weeks to recover.
Quality of Life

A majority of participants felt their quality of life
improved after lipedema reduction surgery (Fig. 4).
In addition, 67 ± 47% felt stronger postprocedure, and
74.7 ± 43.6% indicated they were able to be more physically active postsurgery. When asked about their day-today energy levels, 61% indicated their energy level was
improved, 30% indicated no change, and 7% felt their
energy level was worse after their procedure. Success of
the lipedema reduction surgery procedure(s) on a scale
of 0 = worst, 50 = same and 100 = best was similar for all
stages, with an overall average rating of 72 ± 24.
Weight Loss

Almost two thirds of participants reported weight loss
after lipedema reduction surgery (Fig. 4); 54% lost weight
within the first 3 months. Weight loss was reported secondary to the procedure in 68% with the remainder noting
weight loss from increased physical activity and/or change
in diet.
Stage Reversal

Fig. 5. Perceived daily pain scores pre- and postlipedema reduction
surgery in women in the USA . Participants rated their daily pain both
before and after their lipedema reduction surgery on a scale of 0 to
10: 0 indicating no pain at all and 10 indicating that the pain was
excruciating. A , Individual pain scores pre- and postlipedema reduction surgery. B, A verage daily pain scores pre- and postlipedema
reduction surgery for all participants (n = 148).

About half of the participants felt their lipedema
reversed (Fig. 4) by 1 stage (35%) or 2 stages (16%). Of
all participants, 11% experienced a total reversal of their
lipedema to the point they found no evidence of the disease after lipedema reduction surgery.

Participants completing the BSQ-34 postprocedure
had moderate concern about their shape (Fig. 6).

Body Image and Emotional Reactions

LEFS

Most participants (92%) reported feeling their body
was misshapen before lipedema reduction surgery; after
the procedure, 18% reported feeling their body was in
worse shape, and 77% indicated they felt their body was
in better shape. Twelve women reported not feeling misshapen before lipedema reduction surgery; of these 12, 3
reported a misshapen body after surgery. Participants were
asked to rate self-perception of their body after lipedema
reduction surgery compared with before on a scale of
0 to 100: 0 = much worse, 50 = the same, and 100 = much
better; the average score was 68 ± 22. Participants were
asked to describe how their emotional state was affected
by lipedema reduction surgery. The greatest percentage
(46%) reported feeling happiness. Depression was noted
in 22% after their procedure, and 22% were unsure about
their new body.

BSQ-34

Postprocedure, participants with Stage 1 or Stage 2
lipedema scored significantly higher than women with
lipolymphedema on the LEFS (Fig. 6). There was a significant inverse relationship between stage or lipolymphedema and LEFS scores (r2 = 0.11; P = 0.0001).
Future Lipedema Reduction Surgery

Eighty-four percent of women reported a desire to
have additional lipedema reduction surgery, and 90%
indicated that if they were given the chance to have the
same lipedema reduction surgery procedure(s) over
again, they would.
Surgical Complications

Complications due to lipedema reduction surgery procedures were reported by the participants and included
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Fig. 7. C omplications reported by women after lipedema reduction
surgery. A nemia, wrinkles, sagging skin, and asymmetry were the
most common complications. More than 50% of women did not
experience complications. DVT = deep venous thrombosis.

Fig. 6. Body shape questionnaire (BSQ) and lower extremity functional scale (LE FS) scores in women who have been treated with
lipedema reduction surgery. A , BSQ scores were similar amongst the
women. B, LE FS scores were significa tly lower in women with lipolymphedema (A NO VA with Tukey’s multiple comparison).

anemia, leg deep venous thrombosis, pulmonary embolus,
lymphedema, pneumonia, cellulitis, skin irritation, tissue
or skin folds, asymmetry, wrinkles, sagging skin, or the largest percentage of subjects with no complications (Fig. 7).
Postsurgical Growth of LCT

Tissue growth after surgery was noted within and outside treated areas (Fig. 8). Regrowth outside of treated
areas was found for >50% of women with Stage 2, 3, and
lipolymphedema.
Fibrosis

Tissue fibrosis is defined as overgrowth, hardening,
and/or scarring attributed to excess deposition of extracellular matrix components including collagen in LCT,
such as in fat nodules and lipomas.30 Of 148 participants,
86 (58%) noted fibrosis in their fat tissue before lipedema
reduction surgery. Participants developed new fibrosis
postsurgery in areas treated by lipedema reduction surgery, including new lipomas and pearl-sized nodules
(Fig. 9).
Lipolymphedema

Two women with Stage 1 lipedema had lipolymphedema before lipedema reduction surgery; none developed new lymphedema after the procedure. Fourteen
women with Stage 2 lipedema had lipolymphedema before
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lipedema reduction surgery and 5 new women developed
lipolymphedema after the procedure. Twenty-two women
with Stage 3 lipedema had lymphedema before lipedema
reduction surgery; 3 new women developed lipolymphedema postprocedure. Only 4.7% (7 women) felt they
developed lipolymphedema due to the surgery.
Loose Skin

Loose skin was reported by 75% of participants after
lipedema reduction surgery, a 53% increase from presurgery. Five participants (3.4%) had skin removal surgery
after lipedema reduction surgery.

DISCUSSION

Lipedema is a LCT disease likely affecting millions of
women in the USA. Symptoms of lipedema range from
mild without pain (11% of women in our study), to disabling due to pain, obesity, dysmobility, and lymphedema.
There are few treatment options for lipedema other than
standard conservative therapy that helps reduce tissue
fluid but not lipedema tissue. Bariatric surgery appears to
be effective for nonlipedema obesity but not lipedema.3–5
Once standard treatment options have failed to reduce
lipedema tissue, lipedema reduction surgery becomes
a treatment option.9,31,32 Many publications on lipedema
reduction surgery for lipedema are from Germany and
indicate improvement in pain and quality of life after liposuction13,15,22; there are currently no published prospective
studies in the USA. We conducted a questionnaire study
consisting of 3 parts: 2 validated questionnaires, BSQ-34
and LEFS, and a general portion that allowed women to
self-report their experience with lipedema reduction surgery. Our data agree that overall, women with lipedema
had reduced lipedema tissue, including a reduction in
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Fig. 8. Tissue growth after lipedema reduction surgery. A , Women with lipedema reported growth of
tissue in areas that were treated with lipedema reduction surgery. B, Growth of tissue also occurred
outside of areas treated with surgery. O ver half (61%) noted new tissue growth within the first 6
months.

stage, improved quality of life, reduced pain, and perceived benefit from the surgery, including energy level,
strength, and the ability to walk (Table 2). This benefit
was found for all stages and women with lipolymphedema.
Most reported they would undergo lipedema reduction
surgery again. Some individuals noted lower energy levels, depression, and uncertainty with their bodies after
lipedema reduction surgery, which should be investigated
further.
Complications after lipedema reduction surgery are
rarely reported. Participants in our study reported lymphedema/swelling, blood clots, and anemia (Table 2).
Whether participants developed lymphedema due to the

procedure, or whether they developed lymphedema over
time due to underlying lymphatic dysfunction is unclear.
Close and long-term monitoring of patients with lipedema
postsurgery is needed to determine the risks of these procedures in the USA.
A concerning outcome of this questionnaire was the
number of participants reporting growth of tissue after
surgery within and outside treatment areas. Over half of
all participants noted growth in new areas, and a quarter
saw growth in areas that had been treated. This has not
been reported previously for lipedema.
Fat redistribution on the abdomen has been demonstrated by dual x-ray absorptiometry scans after suction
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Fig. 9. Tissue fib osis as a complication after lipedema reduction surgery. Fibrosis follows inflamm tion in tissue. L ipomas and nodules in
loose connective tissue in people with lipedema have fib osis.

Table 2. Positive and Negative Outcomes of Lipedema
Reduction Surgery Identified y Patients, Postprocedure
Outcomes
Positive

Negative

Improvement in energy
level or fatigue

Fat returning or increasing after
treatment, including lipomas in
treated and nontreated areas
Fibrosis

Improvement in joint/
arthritic pain
Improved mobility
Decreased pain levels
Improved self-esteem
and body image

Asymmetrical body proportions
Numbness in treated area
Recovery interfered with daily life
longer than expected

lipectomy of the thigh in women with disproportionate tissue on the lower abdomen, hips, or thighs33; it is unclear
if any of these women had lipedema. Swanson followed 58
female participants without lipedema who had liposuction
or a combination of liposuction and abdominoplasty for
5–19 months post procedure and found no redistribution
of fat to the breasts or upper body.34 However, this study
was limited by sample size and the use of photographs as
a source of upper body measurements. The possibility of
regrowth and redistribution of LCT in participants with
lipedema has yet to be established. The self-reported data
by women with lipedema who participated in our questionnaire highlights the possibility of tissue growth or fat
redistribution after surgery. Prospective studies monitoring body composition by bioimpedance spectroscopy,
dual x-ray absorptiometry, 3D volume, or other modality
are needed pre- and postsurgery. Surgeries should also be
carefully described by location on the body, type of surgery, and amount of aspirate to better understand benefits
and downsides after lipedema reduction surgery.
A second concerning complication reported by
women in the USA after lipedema reduction surgery was
the development of fibrosis, including formation of small
nodules and lipomas. The development of fibrosis after
liposuction has been reported.35–39 Fibrosis is a marker of
inflammation which can occur from underlying lymphatic
dysfunction. Dadras et al note that fibrosis associated with
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lipolymphedema is due to edema, characteristic of the disease,24 but is rare if lipolymphedema is not present.40 Our
questionnaire study reports that 27.7% of women developed fibrosis, which is much higher than 2.3% reported
by Triana et al for 26,259 people undergoing liposuction.39 Triana et al also reported that fibrosis was successfully treated with massage and other techniques.39 Women
with lipedema have underlying lymphatic abnormalities
even in early stages,8,41 which could increase the risk of
development of fibrosis. These data need confirmation in
prospective studies where assessment of fibrosis in LCT
and skin is evaluated before and after lipedema reduction
surgery for lipedema. These data also support the use of
therapies such as manual lymphatic drainage and deeper
manual and instrument-assisted techniques to reduce the
incidence of fibrosis after lipedema reduction surgery.
Compression wear is a standard therapy for lipedema
and lipolymphedema care meant to support lymphatic
flow and reduce inflammation. Thirty percent of our participants were able to stop wearing compression garments
within the first 3 months following lipedema reduction surgery in agreement with published data from Germany.15,17,24
Although our data indicate positive results, the information given by the participants was subject to recall bias; for
example, some participants had lipedema reduction surgery over 4 years ago. Questions regarding physical changes
and frequency that compression was worn, as well as pain,
self-image, and mobility ratings are more likely to be
affected by this bias. Some participants had trouble recalling weight changes before and after lipedema reduction
surgery. Other factors such as cost, and treatment methods
(physician, lipedema reduction surgery type, etc.) were less
likely to be affected by recall bias. However, this does not
mean that they were without error. To offset this, future
studies should be prospective and long term.
The applicability of the study was limited by the enrolled
participants. Of the 148 participants, only 6 were not White.
Future studies should be more inclusive of participants of
diverse race and ethnicity. Additionally, different stages of
lipedema were underrepresented in this study, with only
6 participants having lipedema Stage 1, and women with
lipedema Stage 2 represented nearly half of all participants.

CONCLUSIONS

This retrospective questionnaire study allowed women
in the USA to self-report their experience with lipedema
reduction surgery. Overall, women with lipedema had
improved quality of life with reduced pain, weight and
clothing size, and improved ability to walk, but there were
concerning complications that need to be addressed in
future prospective studies. In addition to pain and quality of life, future studies should monitor lifestyle changes
after surgery, weight and body shape, type of surgery, location of surgery, and amount of tissue removed.
Karen L. Herbst, MD, PhD
Total Lipedema Care
240 South La Cienega Boulevard
Suite 200, Beverly Hills
CA 90211
E-mail: Drherbst@totallipedemacare.com
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