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Improvement in Health-Related Quality of Life and Symptoms
Following Lipedema Liposuction

A Longitudinal Study
Vasu Karri, MSc, FRCS(Plast)
Background: Lipedema is a chronic fat disorder characterized by disproportion-
ate fat deposition in the lower limbs, leading to pain, mobility issues and reduced
health related quality of life (HRQoL).

There is growing evidence that liposuction of the excess fat not only re-
duces soft tissue pain but also improves HRQoL. The published data, however,
remain limited, and there are no studies of liposuction in the UK lipedema popu-
lation. This study aimed to evaluate the effectiveness of liposuction on HRQoL
and symptoms in UK lipedema patients using 2 HRQoL instruments and a
Lipedema Symptom Scale.
Patient and Methods: Lipedema patients undergoing liposuction between
January 2016 and December 2021 completed Short-Form Health Survey (SF-
36), World Health Organization Quality-of-Life Assessment (WHOQOL-BREF),
and 17-question Lipedema Symptom Scale preoperatively and postoperatively.
Paired t test was used to compare the preoperative and postoperative mean scores
of the different domains of the SF-36 and WHOQOL-BREF and preoperative
and postoperative mean scores for the lipedema symptom scale. Paired t test was
also used to compare preoperative and postoperative SF-36 scores to age-
matched normative data for the English population to assess the extent of HRQoL
improvement relative to the general population.
Results: Seventy-six women were included in the study with a mean age of
46.4 ± 12 years. Mean follow-up (interval between first liposuction surgery
and postoperative completion of the instruments) was 25.3 ± 23.2 months. There
was significant improvement in all SF-36 and WHOQOL-BREF domains post-
operatively (P < 0.001). Compared with age-matched normative data, postoper-
ative SF-36 scores remained lower in physical functioning, social functioning,
and general health. Postoperative results also showed a highly significant im-
provement (P < 0.001) across all 17 items of the Lipedema Symptom Scale.
Conclusion: This longitudinal study indicates liposuction is an effective treat-
ment for improving HRQoL and symptoms in lipedema patients, although it
may not completely restore HRQoL to normative levels. Limitations include po-
tential selection bias, sampling bias, and the need for longer follow-up. The find-
ings support liposuction as a first-line treatment for lipedema and could inform
decision-making for both patients and policymakers.

Key Words: health-related quality of life, lipedema, lipedema liposuction,
lipedema symptoms; lipoedema, SF-36, WHOQOL-BREF

(Ann Plast Surg 2025;94: e1–e10)

L ipedema is a chronic, debilitating fat disorder almost exclusively af-
fecting women, with an estimated prevalence of 5%–15%.1,2 First

described in the 1940s, the condition remains understudied, with lim-
ited data on its epidemiology, natural history, pathophysiology, and ef-
fective treatments.3
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Patients present with disproportionately large lower limbs and a
slim upper body.4 The fat deposition in the lower limbs is typically sym-
metrical and circumferential, giving the lower limbs a column-like ap-
pearance. The upper limbs are also affected in 30%–80% of patients.5,6

Importantly, lipedema is recognized as a metabolic disorder affecting fat
distribution and not merely a cosmetic concern. In contrast to obesity,
lipedema fat is resistant to diet or exercise.

Patients report various symptoms, including soft-tissue pain, pres-
sure hypersensitivity, and easy bruising.1,7,8 The disease severely impacts
health-related quality of life (HRQoL), with patients experiencing low
self-esteem, depression, and thoughts of self-harm and suicide.9–12

In a survey of UK lipedema patients, 85% reported lipedema af-
fected their mental health, ability to copewith life, and sexual activity.13

The presence of comorbidity such as obesity, varicose veins, and sec-
ondary lymphedema may further impair HRQoL.

Traditional management (manual lymphatic drainage, compres-
sion therapy, exercise, weight management, and psychosocial support)
alleviates symptoms but minimally reduces limb volume.

Lipedema liposuction is increasingly recognized as an effective
treatment, reducing limb volume and slowing disease progression.14–17

Studies show it improves pain, gait, mobility, andHRQoL.18–24 However,
inMarch 2022, the UKNational Institute for Health and Care Excellence
concluded that evidence on efficacy was inadequate, recommending fur-
ther research on patient-reported outcomes, including HRQoL.25

No studies have examined the impact of liposuction on the
HRQoL of UK patients with lipedema. Therefore, this study aims to as-
sess HRQoL before and after lipedema liposuction using the Short-
Form Health Survey (SF-36) and World Health Organization Quality-
of-Life Assessment (WHOQOL-BREF) quality-of-life instruments
and evaluate treatment effects on symptomatology using a Lipedema
Symptom Scale.
PATIENTS AND METHODS

Patient Selection
Patients diagnosed with lipedema and scheduled to undergo li-

posuction by the author from January 1, 2016, to December 31, 2021,
were invited to participate in the study. Recruitment was postponed dur-
ing March to July 2020, due to the COVID-19 pandemic.

Patients were diagnosed with lipedema by the author using the
modified diagnostic criteria of Buck and Herbst (Table 1).26 Patients
were then classified into type and stage categories based on the
Schmeller classification (Tables 2 and 3 respectively).27 The Schmeller
classification subdivides lipedema into 5 types and 3 stages, depending
on the distribution and severity of the excess fat.

Patients were excluded from the study if they declined to partic-
ipate, had previously undergone lipedema liposuction at another facil-
ity, underwent simultaneous body contouring (eg, arm lift, thigh lift,
etc), were diagnosed with lipolymphedema, or failed to complete the
HRQoL instruments in their entirety. Body mass index was not used
as a criterion for exclusion.
www.annalsplasticsurgery.com e1
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TABLE 1. Lipedema Diagnostic Criteria

Almost exclusive occurrence in women
Bilateral and symmetrical manifestation with minimal involvement
of the feet
Ankle pantaloon deformity or cuff at the wrist*
Minimal pitting edema
Negative Kaposi-Stemmer sign
Pain, tenderness on pressure
Easy bruising
Persistent enlargement after elevation of the extremities or weight loss
Arms are affected 30% of the time
Hypothermia of the skin
Swelling worsens with orthostasis in summer
Unaffected by caloric restriction
Telangiectasias over the pretibial fat pads and/or fat lobules*

*Added/modified by the author.
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This study was granted ethical approval, patients provided their
informed consent to participate, and all data were anonymized.

Surgical Technique
Lipedema liposuction was performed using either water-jet assisted

liposuction (WAL) or tumescent power-assisted liposuction (PAL). The
author routinely uses WAL as the standard procedure and uses PAL
when the fat has a firm or fibrotic consistency.

All patients underwent lipedema liposuction with either intravenous
sedation or general anesthesia. Patients with stage 1 and 2 lipedema
were treated in a clinic facility on a day-case basis. Those with stage
3 lipedema were treated in a hospital facility and remained overnight
for routine observation.

Patients diagnosed with varicose veins, especially thosewith stage
3 lipedema, were required to have them treated prior to liposuction.

All patients received a prophylactic single dose of antibiotic and
tranexamic acid (1g) intravenously on anesthetic induction.

Every patient underwent liposuction of both lower limbs, with
additional liposuction of the posterior arms (type IV) performed con-
currently in selected cases. Patients with stage 2 and stage 3 lipedema
underwent multiple surgeries, with the first surgery always including li-
posuction of the anterior lower limb, from ankle tomidthigh. In selected
cases, liposuction of the calves was also performed. The author found
this approach to be the most effective in addressing the most symptom-
atic areas first, while also providing optimal shaping. A 6-week interval
was observed between each operation.

Liposuction of the upper limb typically involved the posterior
arm. The forearm was also liposuctioned if there was a wrist cuff pres-
ent, was significantly enlarged, or had multiple lipomas present.
TABLE 2. Lipedema Types

Type Description

I Pelvis, buttocks, and hips (“saddlebags”).
II Buttocks to knees. There may be tender

deposits of fat around the inner side of
and below the knee.

III Buttocks to ankles, where a prominent
“cuff ” or “ankle pantaloon”
deformity develops.

IV Upper limbs
V Lower legs

e2 www.annalsplasticsurgery.com
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All incisions were left open to facilitate fluid drainage and healed
by secondary intention.

After surgery, all patients were managed in accordance with a
standard protocol, that included the following:
1. Application of circular or flat-knit class 2 (32–40 mm Hg) compres-

sion tights and class 2 arm compression sleeves, when indicated. Pa-
tients obtained their own compression garments and were advised to
purchase a size that fitted them prior to surgery and replace them for
a smaller size once they felt loose. Compression garments wereworn
24 hours a day for a minimum 6 weeks, or longer if the postoperative
swelling persisted.

2. One-week course of oral antibiotics.
3. Full mobilization.
4. Five-day course of low-molecular-weight heparin for stage 3 patients.

Some patients chose to have manual lymphatic drainage or deep
oscillation therapy to help ease the postoperative swelling, but it was not
amandatory requirement. Patientswere instructed towait at least 1week
before starting these therapies.

Although lipedema liposuction is generally considered a clean
procedurewith a low infection risk, postoperative antibiotics were given
due to the large volume of fat removed and the potential morbidity and
costs associated with even infrequent infections.

Questionnaire
Each patient completed a questionnaire prior to their first surgery,

typically during their preoperative consultation. The questionnaire com-
prised 4 parts:
1. General information such as age, living arrangements, duration of

disease and comorbidity
2. Short-Form Health Survey
3. World Health Organization Quality-of-Life Assessment
4. Lipedema Symptom Scale

Patients were seen for follow-up at 6 weeks, 6 months, 1 year, or
beyond 1 year (at their request) and requested to complete the question-
naire at each time point, either in clinic or at home after their follow-up
visit, ensuring flexibility and high response rates.

To account for follow-up variability, the exact time interval be-
tween surgery and the completion of the last follow-up questionnaire
for each patient was recorded.

Short-Form Health Survey
SF-36 is a concise HRQoL instrument that is widely used in

HRQoL research and evaluates functional status and overall well-
being.28,29 SF-36 is superior to other HRQoL instruments as it covers
all aspects of health and is not disease-specific.

The scale consists of 36 items covering 8 domains of health-
related HRQoL: physical functioning (PF), role limitations caused by
physical health problems (RP), role limitations caused by emotional
problems (RE), energy levels (VT), mental health (MH), social func-
tioning (SF), bodily pain (BP), and general health (GH).

When answering the various questions, patients are asked to re-
flect on their life during the preceding 4 weeks. A score is calculated for
TABLE 3. Lipedema Stages

Stage Description

1 Smooth skin with thickened subcutaneous fat tissue
2 Uneven skin with indentations in the fat tissue and larger

mounds of fat tissue (lipomas) able to be seen and felt
3 Uneven skin with thickened, fibrotic subcutaneous fat.

Larger mounds of fat (lobules) causing deformation,
especially on the thighs and around the knees

© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 4. Lipedema Symptom Scale

1 How do you rate your pain intensity? None Minor Medium Strong Very strong
2 How often are the affected areas painful? Never Seldom Sometimes Often Almost always
3 Spontaneous bruising Never Seldom Sometimes Often Almost always
4 Legs feel heavy Never Seldom Sometimes Often Almost always
5 The affected areas on my legs feel cold Never Seldom Sometimes Often Almost always
6 The affected areas on my arms feel cold Never Seldom Sometimes Often Almost always
7 Ankle swelling Never Seldom Sometimes Often Almost always
8 Lower back pain Never Seldom Sometimes Often Almost always
9 Difficulty climbing stairs Never Seldom Sometimes Often Almost always
10 Difficulty kneeling down Never Seldom Sometimes Often Almost always
11 The affected areas are sensitive to touch or pressure Never Seldom Sometimes Often Almost always
12 Knee pain Never Seldom Sometimes Often Almost always
13 Difficulty walking Never Seldom Sometimes Often Almost always
14 I am unhappy with the appearance of my legs Strongly disagree Disagree Undecided Agree Strongly agree
15 I find it difficult to get clothes that fit Strongly disagree Disagree Undecided Agree Strongly agree
16 I find it difficult to get shoes/boots that fit Strongly disagree Disagree Undecided Agree Strongly agree
17 I am self-conscious of showing my legs in public Strongly disagree Disagree Undecided Agree Strongly agree

Annals of Plastic Surgery • Volume 94, Number 1, January 2025 HRQoL and Symptoms Post–Lipedema Liposuction
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each domain ranging from 1 to 100, with a higher score reflecting better
health. A total score is also calculated. Normative data for SF-36 of En-
glish women aged 45–54 years were used for comparison.30
World Health Organization Quality-of-Life Assessment
WHOQOL-BREF is another HRQoL instrument based on the

WHOQuality-of-Life Assessment instrument (WHOQOL-100). It con-
sists of 26 items, of which 24 items relate to 4 domains, namely, phys-
ical health (7 items), psychological health (6 items), social relationships
(3 items), and environment (8 items).31 The remaining 2 items relate to
overall quality of life and satisfaction with health.
TABLE 5. Patient Characteristics (n = 76)

Characteristics n %

Living arrangements
Lives with partner/family 51 67.1
Lives alone 5 6.6
Unanswered 20 26.3

Duration of disease
<1 y 3 3.9
1–5 y 6 7.9
6–10 y 12 15.8
>10 y 52 68.4
Unanswered 3 3.9

Comorbidity*
Cancer 1 1.3
Poor circulation 2 2.6
Lung disease (COPD, OSA) 6 7.9
Depression 14 18.4
Osteoarthritis 15 19.7
Hypertension 11 14.5
Diabetes 2 2.6
Renal disease 1 1.3
Unanswered 36 47.4

*Categories are not mutually exclusive.

COPD, chronic obstructive pulmonary disease; OSA, obstructive sleep apnea.

© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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Each item is rated on a 5-point Likert scale and scored from 1 to
5, with 1 being the least happy or satisfied and 5 being the most happy
or satisfied.

The mean score of the items in each domain is used to calculate the
domain scores, which are then transformed linearly on a 1- to 100-point
scale,32 with a mean score of <40 indicating poor quality of life, 41–60 in-
dicating moderate quality of life, and >60 indicating good quality of life.

Lipedema Symptom Scale
To assess the effect of liposuction on lipedema symptoms, patients

completed a 17-item questionnaire with apparent validity. Each item rep-
resents a known symptom of lipedema, drawn from established literature
and clinical observation by the author. Patients rated each item on a
5-point Likert scale, ranging from 1 (“none,” “never,” “strongly disagree”)
to 5 (“very strong,” “almost always,” “strongly agree”) (Table 4). A higher
cumulative score indicates greater severity of symptoms.

Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics for

Windows, version 23.0 (IBM Corp). Descriptive analyses included per-
centages and mean ± SD.

Paired t test was used to compare the preoperative and postoperative
mean scores of the different domains of the SF-36 and WHOQOL-BREF,
and preoperative and postoperative mean scores for the Lipoedema Symp-
tom Scale.

To evaluate internal consistency of the SF-36 questionnaire,
2 techniques were used: item-total correlation and Cronbach α.
TABLE 6. PatientDistributionAccording to Type and Stage (n =76)

Type Stage 1 (%) Stage 2 (%) Stage 3 (%) Total (%)

I and II 1 1 (1.3)
I, III, and IV 1 1 (1.3)
II 3 3 (3.9)
II and IV 1 1 2 (2.6)
III 15 15 11 41 (53.9)
III and IV 6 10 11 27 (35.5)
V 1 1 (1.3)
Total (%) 21 (27.6) 30 (39.5) 25 (32.9) 76

www.annalsplasticsurgery.com e3
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TABLE 7. Liposuction Surgery Details

Stage 1 Stage 2 Stage 3

Mean ± SD Mean ± SD Mean ± SD

Number of
liposuction surgeries

1.2 ± 0.51 2.00 ± 0.77 2.16 ± 1.00

Total volume of fat removed
per patient, L

3.68 ± 2.12 9.53 ± 3.50 12.99 ± 6.01

Volume of fat removed
per surgery, L

3.08 ± 1.20 5.00 ± 1.40 6.17 ± 1.03

Karri Annals of Plastic Surgery • Volume 94, Number 1, January 2025
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Item-total correlation estimates the correlation between an individual
item and the sum of the other items within the same domain. A value
greater than 0.4 is considered acceptable.33

Cronbach α determines how closely related a set of items is as a
group. A higher Cronbach α value, typically above 0.7, indicates good
internal consistency, meaning the items measure the same underlying
concept.34 Both item-total correlation and Cronbach α were analyzed
preoperatively and postoperatively.

To evaluate internal consistency of the 17-item Lipedema Symp-
tom Scale, item-total correlation and Cronbach α were calculated.

Observed differences between preoperative and postoperative
scores were described using 95% confidence intervals. A 2-tailed
P < 0.05 was considered statistically significant.
RESULTS

Patient Characteristics
Of the 151 patients eligible for inclusion, a total of 76 (women

50.3%) were included. The characteristics of the study population are
FIGURE 1. Lipedema type III, stage 1. Age 43 years. Result after singl
aspect), 3.6 L removed.

e4 www.annalsplasticsurgery.com
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presented in Table 5. The mean age of the study population was
46.4 ± 12 years. The majority of patients lived with a partner or family
(67.1%), and the majority reported having lipedema for more than
10 years (68.4%). Mean follow-up (time between first surgery and
completion of the postoperative questionnaire) was 25.3months (range,
1.5–88.9 months).

The distribution of patients according to disease type and stage is
shown in Table 6, with the largest groups comprising type III and types
III and IV, 41 (53.9%) and 27 (35.5%), respectively. Regarding stage,
the largest group was stage 2 (39.5%).

Patients with stage 1 disease underwent a mean 1.2 operations
with a mean total of 3.68 L of fat aspirated (Table 7).

Four patients reported complications secondary to lipedema lipo-
suction, and these included cellulitis (1, 1.3%) that did not require hospi-
talization and minor asymmetry (3, 3.9%). Those with minor asymmetry
underwent revision liposuction during their second surgery. The vast ma-
jority of patients (72, 94.7%) did not have any complication.

Figures 1-3 demonstrate the transformative effects of lipedema
liposuction on lower limb morphology.

Short-Form Health Survey
The preoperative and postoperative mean scores for the 8 do-

mains are presented in Table 8. There was a highly significant improve-
ment in all domains following lipedema liposuction (P < 0.001).

Internal Consistency
All the domains preoperatively and postoperatively have a

Cronbach α > 0.9, indicating excellent internal consistency reliability.
This suggests the items within each domain are closely related andmea-
sure the same underlying construct.

Item-total correlation coefficients ranged from 0.68 to 0.92, sug-
gesting the individual items have a moderately strong to strongly posi-
tive correlation with the total scale score. These values suggest that the
e liposuction of the lower limbs from ankle to mid-thigh (anterior

© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 2. Lipedema type III & type IV, stage 3. Age 54. Result after single liposuction of the lower limbs from ankle to mid-thigh
(anterior aspect), 6.6L removed.
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items are performing well and contributing meaningfully to the mea-
surement of the intended construct.

When comparing preoperative and postoperative SF-36 scores
with English normative data (Table 9), the following can be observed:

For all domains, the preoperative mean scores were significantly
lower than the English norms (P < 0.001), indicating our lipedema pa-
tients had poor quality of life before surgery (Table 9).

For 5 domains, RP, RE, VT, MH, and BP, the postoperative scores
increased and were not significantly different from the English norms.
This indicated patients' quality of life improved in these areas and was
comparable to the age-matched general population after the surgery.

However, for the remaining domains of PF, SF, and GH, the post-
operative scores remained significantly lower than the English norms
(P < 0.001, P < 0.05, P < 0.05, respectively). This suggests the patients
continued to experience deficits in physical abilities, social functioning,
and overall health perceptions compared with their peers, even after the
surgery.

World Health Organization Quality-of-Life Assessment
The preoperative and postoperative mean scores of the 4 do-

mains and 2 items: overall quality of life and satisfaction with health,
are presented in Table 10.

Preoperatively, the mean value of the 4 domains was 60.3 ± 20.4,
and the domain with the lowest score was psychological health (mean,
48.7 ± 19.0).

Postoperatively, the mean value of the 4 domains was 73.3 ± 19.6,
and the domain with the highest score was environmental health (mean,
78.5 ± 16.9).

When comparing preoperative and postoperativemean scores, there
was highly significant improvement across the 4 domains (P < 0.001) and
the 2 items (P < 0.001).
© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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Internal Consistency
The Cronbach α for each domain preoperatively and postopera-

tively was 0.9 or above, indicating excellent internal consistency i.e
each item was closely related to the overall construct being measured
by the instrument.

The item-total correlations ranged from 0.86 to 0.96, indicating that
each item contributed to the overall measurement of the construct; i.e each
item in the scale had a strong positive correlation with the total score.
Lipedema Symptom Scale
Preoperatively, patients scored highest (4.85 ± 0.58) on the

items 'I am unhappy with the appearance of my legs' and 'I am self-
conscious about showing my legs in public,' highlighting significant
concerns regarding leg appearance.(Table 11). The lowest score (2.97
± 1.5) was for the statement, 'The affected areas on my arms feel cold,'
indicating that cold sensation in the arms was less of a concern prior to
surgery.

A comparison of preoperative and postoperative mean scores re-
vealed highly significant improvements in all items (P < 0.001), with
'The affected areas on my arms feel cold' showing a significant im-
provement at P < 0.05.

Internal Consistency
Analysis yielded a Cronbach α of 0.93–0.94, indicating excel-

lent internal consistency among the items. This high level of internal
consistency supports the reliability of the questionnaire in assessing
the symptoms of lipedema.

The item-total correlations were high and ranged from 0.65 to
0.86, indicating that each question contributed meaningfully to the
www.annalsplasticsurgery.com e5
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FIGURE 3. Lipedema type III and type IV, stage 3. Age 54 years. Result after single liposuction of the lower limbs from ankle to groin
(anterior aspect) and calves, 7.3 L removed.
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overall measurement of symptom burden i.e each question in the scale
had a strong positive correlation with the total score.

Some questions, such as ‘How doyou rate your pain intensity?’,
‘Spontaneous bruising,’ ‘Ankle swelling,’ ‘Lower back pain,’ and ‘I find
it difficult to get shoes/boots that fit,’ show a moderate correlation (0.6
to 0.7) with the total scores. The question 'Difficulty walking’ has the
highest correlation (0.86) with the total scores, indicating it is the most
representative of the overall construct being measured.
Concurrent Validity
Concurrent validity was investigated by correlating postopera-

tive SF-36 domain scores with postoperative 17-item Lipedema Symp-
tom Scale scores (Table 12).

The results demonstrate strong negative correlations between the
majority of the SF-36 domains and the Lipedema Symptom Scale
TABLE 8. SF-36: Preoperative and Postoperative Scores of the 8 Dom

Preoperative

Domain Score, Mean ± SD
Item-Total

Correlation Coefficients Cronbach α

PF 51.5 ± 31.3 0.84 0.96
RP 43.4 ± 42.5 0.81 0.95
RE 60.8 ± 42.7 0.69 0.90
VT 38.5 ± 23.3 0.86 0.96
MH 59.6 ± 20.9 0.84 0.96
SF 59.3 ± 25.9 0.75 0.93
BP 48.8 ± 26.5 0.81 0.95
GH 49.4 ± 24.5 0.84 0.96

*Paired t test was used for comparison, P < 0.001 indicating a statistically highly

e6 www.annalsplasticsurgery.com
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items, indicating that higher scores on the Lipedema Symptom Scale
are associated with lower quality of life as measured by the SF-36.

Pearson correlation between the SF-36 domains and the Lipedema
Symptom Scale items ranged from −0.18 to −0.80, suggesting there is
good level of concurrent validity between the 2 scales. Less severe symp-
toms as reported on the Lipedema Symptom Scale were associated with
higher scores on the SF-36 dimensions.

Bodily pain had strong negative correlation with most lipedema
symptoms, especially “How do you rate your pain intensity?” (−0.80),
“Difficulty walking” (−0.76), and “Difficulty climbing stairs” (−0.74).

Role limitations due to emotional problems had the weakest neg-
ative correlation with lipedema items, but still showed moderate nega-
tive correlation with most items.

These negative correlations indicate SF-36 and the Lipedema
Symptom Scale measure related constructs, with better HRQoL (as
measured by the SF-36) being associated with less severe lipedema
ains

Postoperative

Score, Mean ± SD
Item-Total

Correlation Coefficients Cronbach α P*

76.4 ± 27.1 0.90 0.96 <0.001
81.3 ± 34.7 0.83 0.94 <0.001
85.3 ± 29.0 0.68 0.98 <0.001
59.0 ± 24.5 0.92 0.96 <0.001
76.5 ± 13.4 0.90 0.97 <0.001
81.5 ± 19.2 0.80 0.95 <0.001
72.8 ± 23.1 0.85 0.96 <0.001
65.4 ± 23.9 0.89 0.97 <0.001

significant difference.

© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 9. SF-36: Comparison of English Normative Data With Preoperative and Postoperative Domain Scores

Domain

English Normative Data* Preoperative Postoperative

n Score, Mean ± SD n Score, Mean ± SD P† n Score, Mean ± SD P†

PF 917 84.8 ± 18.3 76 51.5 ± 31.3 <0.001 76 76.4 ± 27.1 <0.001
RP 960 82.4 ± 32.0 76 43.4 ± 42.5 <0.001 76 81.3 ± 34.7 ns
RE 965 80.8 ± 33.6 76 60.8 ± 42.7 <0.001 76 85.3 ± 29.0 ns
VT 957 59.4 ± 20.3 76 38.5 ± 23.3 <0.001 76 59.0 ± 24.5 ns
MH 950 73.2 ± 18.2 76 59.6 ± 20.9 <0.001 76 76.5 ± 13.4 ns
SF 973 87.0 ± 20.8 76 59.3 ± 25.9 <0.001 76 81.5 ± 19.2 <0.05
BP 965 77.4 ± 22.3 76 48.8 ± 26.5 <0.001 76 72.8 ± 23.1 ns
GH 950 73.1 ± 19.9 76 49.4 ± 24.5 <0.001 76 65.4 ± 23.9 <0.05

*Normative data for English women aged 45–54 years.

†Paired t test was used for comparison, P < 0.05 indicating a statistically significant difference and P < 0.001 indicating a highly significant difference.

ns, not significant.
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symptoms. This provides evidence for the concurrent validity of the
measures.

DISCUSSION
Patients expect healthcare to enhance their quality of life, making

it crucial to measure how treatments impact this aspect. By using generic
quality-of-life instruments, such as the SF-36 and WHOQOL-BREF, to
evaluate liposuction for lipedema, we provide relevant information that
can help both policymakers and patients make informed decisions.

To our knowledge, this is the first study to assess lipedema lipo-
suction using both SF-36 and WHOQOL-BREF in conjunction with a
Lipedema Symptom Scale. Furthermore, it represents the single largest
series of lipedema liposuction on UK patients.

The majority of patients in our study presented with type III, and
types III and IV lipedema, 41 (53.9%) and 27 (35.5%), respectively.
This is similar to the findings of Falck et al, who reported the most com-
mon lipedema type was a combination of type III and type IV.35 In this
study, stage 2 represented the largest subgroup of 30 patients (39.5%).

Type I lipedema (steatopygia) comprised a very small proportion
of 2 patients (2.6%) and presented in combination with type II and types
III and IV. Both patients were at stage 3. In the author's experience, pre-
sentation of type I in isolation is rare, and type 1 patients typically pres-
ent late, only when the buttocks have become so large as to cause func-
tional impairment, such as difficulty with walking, toileting and sitting.

In this study, 14 patients (18.4%) were being treated for depres-
sion, which is higher than the 16% rate of moderate to severe depressive
symptoms reported among women aged 30–49 in the United Kingdom.
TABLE 10. WHOQOL-BREF: Preoperative and Postoperative Scores of
With Health

Preoperative

Score,
Mean ± SD

Item-Total Correlation
Coefficients Cro

Item 1. Overall quality of life 55.2 ± 27.5 0.88
Item 2. Satisfaction with health 35.7 ± 28.8 0.88
Domain 1. Physical health 52.8 ± 23.8 0.92
Domain 2. Psychological health 48.7 ± 19.0 0.92
Domain 3. Social relationships 68.1 ± 21.4 0.90
Domain 4. Environmental health 71.7 ± 17.3 0.95

*Paired t test was used for comparison, P < 0.001 indicating a statistically highly

© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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However, caution is needed when comparing these groups, as our
lipedema patients were actively receiving treatment for their depression,
whereas it is unclear if the same applies to the surveyed UK
population.36

The higher rate of depression in our lipedema population is con-
sistent with the findings of other studies.2,37 It is important to note that
the high rate of depression in our lipedema patients may have influenced
the HRQoL results. Furthermore, depression may impede postoperative
behavioral change, such as the need to exercise and improve diet.

As anticipated, there was a correlation between the number of li-
posuction surgeries patients underwent and stage of disease. Typically,
1 or 2 liposuction surgeries are adequate for debulking the lower limbs
and achieving aesthetic goals in most stage 1 and stage 2 patients. Stage
3 patients, however, often require multiple surgeries. As the vast major-
ity of UK lipedema patients have to self-fund their surgery, stage 3 pa-
tients are often limited in the number of surgeries they can afford (mean
of 2.16 surgeries in this study). Thus, a mean of 2.16 surgeries for stage
3 patients may not reflect the actual number of surgeries needed for
complete debulking, as the number is influenced by financial con-
straints rather than medical necessity.

Our results indicated a significant delay in the diagnosis of
lipedema, with 52 patients (68.4%) reported having lipedema for over
10 years before diagnosis. This finding aligns with another study that
reported more than 80% of lipedema patients had the disease for more
than 10 years before diagnosis.11

The prolonged time to diagnosis is largely due to poor recogni-
tion of the disease, frequent misdiagnosis by health professionals, and
the 4 Domains and 2 Items: Overall Quality of Life and Satisfaction

Postoperative

nbach α
Score,

Mean ± SD
Item-Total Correlation

Coefficients Cronbach α P

0.93 78.7 ± 21.3 0.86 0.93 <0.001
0.93 64.7 ± 28.7 0.86 0.93 <0.001
0.96 72.9 ± 22.7 0.94 0.97 <0.001
0.95 68.6 ± 18.7 0.94 0.97 <0.001
0.94 73.3 ± 20.3 0.93 0.96 <0.05
0.97 78.5 ± 16.9 0.96 0.98 <0.001

significant difference.
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TABLE 11. Preoperative and Postoperative Scores for the Lipedema Symptom Scale

Item

Preoperative Postoperative
Item-Total

Correlation Coefficients* Cronbach α* P†Score, Mean ± SD Score, Mean ± SD

1 How do you rate your pain intensity 3.31 ± 1.00 2.19 ± 1.01 0.69 0.93 <0.001
2 How often are the affected areas painful 3.91 ± 0.88 2.49 ± 1.11 0.79 0.94 <0.001
3 Spontaneous bruising 4.00 ± 1.01 2.63 ± 1.18 0.65 0.94 <0.001
4 Legs feel heavy 4.56 ± 0.92 2.57 ± 1.39 0.73 0.93 <0.001
5 The affected areas on my legs feel cold 3.72 ± 1.40 2.50 ± 1.32 0.74 0.94 <0.001
6 The affected areas on my arms feel cold 2.97 ± 1.50 2.46 ± 1.40 0.67 0.94 <0.05
7 Ankle swelling 3.84 ± 1.25 2.91 ± 1.23 0.65 0.94 <0.001
8 Lower back pain 3.50 ± 1.10 2.66 ± 1.38 0.65 0.94 <0.001
9 Difficulty climbing stairs 3.40 ± 1.50 2.31 ± 1.45 0.82 0.94 <0.001
10 Difficulty kneeling down 3.99 ± 1.32 3.09 ± 1.51 0.79 0.94 <0.001
11 The affected areas are sensitive to touch or pressure 4.12 ± 1.20 2.97 ± 1.38 0.76 0.94 <0.001
12 Knee pain 3.96 ± 1.06 2.81 ± 1.42 0.78 0.94 <0.001
13 Difficulty walking 3.24 ± 1.46 2.10 ± 1.37 0.86 0.94 <0.001
14 I am unhappy with the appearance of my legs 4.85 ± 0.58 3.06 ± 1.33 0.70 0.93 <0.001
15 I find it difficult to get clothes that fit 4.71 ± 0.83 2.88 ± 1.41 0.74 0.93 <0.001
16 I find it difficult to get shoes/boots that fit 4.53 ± 1.03 3.13 ± 1.48 0.66 0.94 <0.001
17 I am self-conscious of showing my legs in public 4.85 ± 0.58 3.44 ± 1.38 0.68 0.93 <0.001

*Item-total correlation and Cronbach α are the same for both preoperative and postoperative datasets.

†Paired t test was used for comparison, P < 0.05 indicating a statistically significant difference, <0.001 indicating a highly significant difference.
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a general lack of awareness in society.38,39 Indeed, in a survey of UK
District General Hospital Consultants, only 46.2% had seen or recog-
nized lipedema. Delayed diagnosis can result in numerous issues, includ-
ing gait problems, depression, weight gain, and reduced quality of life.

This study demonstrates lipedema liposuction significantly im-
proves quality of life of lipedema sufferers. There was a statistically sig-
nificant improvement across all measured domains of quality of life, in
both SF-36 and WHOQOL-BREF.

The SF-36 domains that exhibited the largest improvement were
PF, RP, RE, and BP. Two of these domains, RP and BP, exhibited low
preoperative scores of below 50.

The improvements seen in the SF-36 HRQoL domains are also
seen with WHOQOL-BREF. Indeed, there was a highly significant
(P < 0.001) improvement in the 2 items and all 4 domains of the
WHOQOL-BREF. The greatest change was seen with overall quality
of life, satisfaction with health, and physical health domain.

In a study by Hamatschek et al, in which they surveyed 333 pa-
tients with lipedemawithWHOQOL-BREF, themeanvalue of all the do-
mains was 60.5 ± 16.02.2 The lowest score was obtained in the physical
(mean, 54.54 ± 20.1) and psychological (mean, 51.91 ± 18.67) health do-
mains, whereas the highest mean scorewas obtained in the environmental
health domain (mean, 71.85 ± 16.00).2 Interestingly, these scores were
consistent with our scores. Indeed, there was no statistical difference be-
tween their scores and ours (2-sample t test, P > 0.05).

The Cronbachα for both SF-36 andWHOQOL-BREFexceeded
0.90, indicating excellent internal consistency among the items. How-
ever, the high value might suggest that some of the items are redundant
and may be measuring the same underlying construct. Although a high
Cronbach α indicates good internal consistency, it does not necessarily
mean that the instruments are unidimensional. To assess dimensionality,
factor analysis can be performed, but given our sample size of 76, the
results would have been unreliable.

Good to excellent internal consistency was further supported by
the high item-total correlation for both SF-36 and WHOQOL-BREF,
which exceeded 0.68.
e8 www.annalsplasticsurgery.com
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When comparing lipedema preoperative SF-36 scores with En-
glish normative data, there were significant deficits across the 8 domains
(P < 0.001). These improved substantially after liposuction, with several
domains reaching normative levels. However, HRQoL still remained sig-
nificantly lower with regard to physical functioning (P < 0.001), social
functioning (P < 0.05), and general health (P < 0.05). Thus, lipedema li-
posuction seems to have provided considerable improvement in HRQoL,
but not complete restoration to normative levels.

Several factors may contribute to lipedema patients not achiev-
ing normative quality-of-life levels after liposuction, despite substantial
improvements. These include ongoing symptoms or progression of the
disease after liposuction, residual pain in areas that had not been
liposuctioned, mobility limitations due to chronic arthritis, psychosocial
factors (some patients may still struggle with body image issues or so-
cial anxiety, leading to lower social functioning scores), and the need for
ongoing management (the need for continuous management may affect
their perception of overall health and HRQoL).

When comparing the preoperative and postoperative scores of
the Lipedema Symptom Scale, there was a statistically highly signifi-
cant improvement of all 17 symptoms (P < 0.001 and P < 0.05 for
“The affected areas on my arms feel cold”). This indicates liposuction
was effective in improving mobility and reducing pain, discomfort,
and other symptoms associated with lipedema. This is consistent with
previously published studies that have shown liposuction to reduce
the level of pain and general limitations in everyday or professional life
and increase quality of life.19,20,37,40

The Lipedema Symptom Scale high Cronbach α values
(0.93–0.94) and strong item-total correlation coefficients (0.65–0.86)
indicate the questionnaire's internal consistency and the ability of the
questions to measure the impact of lipedema symptoms on patients.

Our data show significant improvements in psychosocial as-
pects, such as self-consciousness about showing legs in public (question
17) and difficulty in finding clothes that fit (question 15). This indicates
that the treatment had positively impacted patients' self-image and daily
functioning.
© 2024 Wolters Kluwer Health, Inc. All rights reserved.
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With regard to concurrent validity (correlation between SF-36
domain scores and Lipedema Symptom Scale scores), the strongest
correlations were observed between the SF-36 BP domain and various
Lipedema Symptom Scale questions, particularly pain intensity
(r = −0.80), difficulty walking (r = −0.76), and difficulty climbing
stairs (r = −0.74). This suggests that pain and mobility limitations are
key factors influencing the quality of life in individuals with lipedema.

Other SF-36 domains, such as PF, VT, MH, and GH, also
showed strong negative correlations with multiple Lipedema Symptom
Scale questions. This highlights the multifaceted impact of lipedema
symptoms on various aspects of HRQoL.

The RE domain showed relatively weaker correlations with the
Lipedema Symptom Scale questions compared with other SF-36 do-
mains. This may suggest that the emotional impact of lipedema is less
pronounced than the physical and social aspects or that the RE domain
is less sensitive to lipedema-specific emotional challenges.

The strong negative correlations between the SF-36 domains and
the Lipedema Symptom Scale questions provide evidence for the con-
current validity of the Lipedema Symptom Scale and underscore the
significant impact of lipedema symptoms on HRQoL. These findings
emphasize the importance of addressing both the physical and psycho-
social aspects of lipedema in patient care and future research.

This study has several strengths. First, the utilization of 2 distinct
HRQoL instruments minimizes the risk of overlooking significant as-
pects of patients' experiences, thereby offering a more comprehensive
assessment of the impact of lipedema and its treatment on quality of life.
Second, patients completed the HRQoL instruments before their initial
liposuction, mitigating the potential for recall bias.

The SF-36 questionnaire has been validated in many studies and
is suitable for evaluating HRQoL of patients with different stages of
lipedema.41 Furthermore, the results can be compared with age-
related normative data. This comparison revealed lower HRQoL in
lipedema patients before liposuction and improvement of HRQoL after
liposuction to match normative data in relation to 5 of 8 domains.

It is recognized that SF-36 is a generic questionnaire and has the
potential disadvantage of being less sensitive to clinical change in patients
with specific complaints.42 However, our use of disease-specific symp-
tom scale alongside the SF-36 provides a more comprehensive under-
standing of the impact of liposuction on patients with lipedema. The sig-
nificant improvements observed in both the SF-36 HRQoL and lipedema
symptoms demonstrate that liposuction not only enhances quality of life
but also effectively addresses the specific symptoms and concerns faced
by patients with this condition.

The complementary nature of these 2 instruments strengthens
the validity of our findings and highlights the positive outcomes
achieved through lipedema liposuction.

This study has a number of limitations. First, as this was a single-
surgeon study, there is a risk of selection bias and influence of practices
unique to the surgeon. Second, as the study population represented
50.3% of eligible patients, there is a risk of sampling bias, selection
bias, and nonresponse bias. Third, as the mean follow-up period was
25.3 months, the long-term effects of lipedema liposuction may not
have been captured. Given that lipedema is a chronic condition, it is
possible the beneficial effects of liposuction actually diminish after a
longer period.

Several factors contributed to the exclusion of patients from the
study. First, a number of patients were apathetic toward completing ei-
ther the preoperative or postoperative questionnaire. Second, many pa-
tients lived far away and did not return for follow-up appointments. The
inconvenience of traveling for follow-up visits may have discouraged
these patients from participating in the study. Additionally, some pa-
tients might have felt that their condition had improved significantly af-
ter the treatment, leading them to believe that further follow-up was un-
necessary. These reasons, among others, resulted in a reduced sample
size and potentially limited the generalizability of the study findings.
www.annalsplasticsurgery.com e9
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A multicenter study with longer follow-up period is needed to confirm
the long-term benefits of lipedema liposuction.

In this study, large volumes of fat were safely removed using either
PAL or WAL in an outpatient setting, without major complication. It is
the author's observation that there is less bleeding and improved recovery
with WAL. In certain health care settings, a restriction of 5 L is imposed
on the maximum volume of fat that can be safely removed during an out-
patient liposuction procedure. However, there is insufficient scientific ev-
idence to support this volume limit as a necessary safety precaution. The
arbitrary nature of this restriction highlights the need for further research
to establish evidence-based guidelines that prioritize patient safety while
optimizing treatment outcomes for lipedema patients.

CONCLUSION
This study demonstrates that liposuction for lipedema signifi-

cantly improves health-related quality of life and symptoms in patients,
though it does not fully restore all aspects to normative levels. The find-
ings support liposuction as an effective treatment option, potentially
guiding decisions for patients and policymakers.
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