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Abstract: (1) Background: Lipoedema is a disease characterized by excessive bilateral and sym-
metrical accumulation of subcutaneous tissue in the lower extremities. It is a poorly understood
condition, and low awareness of its existence often leads to incorrect diagnosis Initially, lipoedema
was considered to be completely independent of lifestyle Currently, however, more and more cases of
the coexistence of lipoedema and obesity are described in the literature as additionally affecting the
severity of the disease The aim of the review is to present lipoedema as a social problem. (2) Meth-
ods: Materials on lipoedema in the social context were selected from 2018-2021. The PRISMA-Scr
checklist was used in the review. (3) Results: Research has shown that more than 3/4 of patients with
lipoedema are also overweight or obese. Patients with lipoedema have many comorbidities, and
their presence negatively affects the quality of life. The quality of life in patients with lipoedema is
lower than in healthy patients. (4) Conclusions: The number of studies available on lipoedema is low.
Obesity is common in patients with lipoedema. Mental disorders increase the level of experienced
pain. Lipoedema significantly reduces quality of life. A healthy lifestyle in patients with lipoedema
could be helpful for prevention of complications and disability.

Keywords: lipoedema; lipedema; obesity; quality of life

1. Introduction

As a disease, lipoedema is still not fully understood [1-4]. So far, the, pathomecha-
nism and the degree of its general prevalence have not been established [4-6]. Currently,
available data suggest that genetic factors play a very important role in the development
of lipoedema [7,8]. Many researchers have attempted to determine the aetiology and
mechanism of the development of lipoedema, but the presented data still remain mere
hypotheses [1-4,9-11]. The prevalence of lipoedema in the general public is also unknown,
and the data from many sources in this regard is widely divergent [9,12,13]. There is also
a lack of systematic knowledge of the diagnostic criteria, which often leads to incorrect
diagnosis [14]. Difficulties in diagnosis result in a delay or absence of targeted treatment,
which results in a much more severe course of the disease leading to disability [1,4,15,16].
Lipoedema is defined as the pathological multiplication of adipose tissue cells due to hor-
monal change [17]. The disease affects mainly women, and usually begins during puberty,
pregnancy or menopause [9]. Isolated cases of lipoedema in men have been described in the
literature and hormonal disturbances were present in all cases [9]. Lipoedema is character-
ized by a bilateral and symmetrical distribution of adipose tissue, mainly around the lower
extremities [16,17]. Its specific feature is the presence of a visible disproportion between a
slim upper body and thickened lower limbs [11,18]. What is also very important is that
attempts to lose weight through intense physical activity and restrictive diets fail to reduce
lipoedema, resulting only in the increase in the existing disproportion between the upper
and lower half of the body [2,16]. Other features that significantly distinguish lipoedema
from other conditions are increased tendency to bruising, heaviness in the legs and high
tactile sensitivity of the tissue affected by lipoedema [11,18,19]. Therefore, lipoedema is not
only an aesthetic problem but also has a significant impact on the functioning and mobility
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of the patient [1,4]. Currently, the complexity and multifactorial nature of this disease are
more and more emphasized. A major obstacle in the correct diagnosis of this disease is its
coexistence with obesity. Excessive body weight in this case may mask some characteristic
features of lipoedema. Obesity or being overweight is believed to accompany a very large
group of patients with lipoedema, and it significantly worsens the symptoms of lipoedema
and the patient’s general condition [1,9,20].

Another important issue is the influence of mental state, both on the development
of the initial symptoms of the disease and its role in the severity of the experienced ail-
ments. Patients with lipoedema often face a lack of understanding from their environment,
which negatively affects their self-esteem, thus resulting in physical limitation of daily
activities [15,16,21]. Lipoedema, due to its chronic and progressive nature, has a significant
impact on the quality of life of patients affected by it [22]. Very low awareness of lipoedema
among physicians and the public often leads to misdiagnosis. In many cases, proper diag-
nosis is formulated many years after the symptoms of lipoedema appear [23,24]. Alongside
long-term lipoedema lasting a number of years, a mixed form of lipo-lymphoedema may
develop. It is an advanced stage of the disease where, in addition to the symptoms typical
of lipoedema, the patient successively develops lymphatic insufficiency, lymphoedema
and other complications such as erysipelas or lymph ulcer [25]. The aim of this review is to
present the current knowledge about lipoedema in the context of it being a social problem
by trying to answer the following questions: (1) Is lipoedema related to lifestyle? (2) Does
the presence of lipoedema increase the risk of other diseases? (3) To what extent does
lipoedema affect quality of life? (4) Does mental state increase the symptoms of lipoedema?

2. Materials and Methods

In order to try to answer the above questions, on June 18, 2021, a review of the avail-
able literature was carried out with the help of the multi-search engine at the Medical
University of Gdansk main library. The review took into account articles published in 2018-
2021 in English and available in the following databases: Medline Complete (PubMed),
Directory of Open Access Journals, and Science Direct. After searching for “lipoedema or
lipedema”, 175 results were obtained (PubMed: 134, Science Direct: 23, Directory of Open
Access Journals: 18). Then, the results were narrowed down to the terms “lipoedema “,
“lipedema”, “quality of life”, “chronic disease”, “obesity”, “pain”, “body composition”,
and “disease of cardiovascular system”, and 119 results were obtained. Subsequently,
publications not available in full (n = 10) and duplicates (n = 22) were removed. The
authors of the publication analysed the titles of 87 works. A total number of 70 results was
rejected: 26 not directly related to lipoedema; 9 providing information on specific treatment
methods (e.g., liposuction); 17 addressing the issues of pathophysiology, aetiology and
genetic factors influencing lipoedema; 10 presenting diagnostic criteria and methods; 7
systematic reviews; and one not available in English. Then, 17 full texts of publications
were analysed. A total of 10 articles dealing with the issue of lipoedema in the context of it
being a social problem were selected. The selection was made on the basis of the following
inclusion criteria: 1. studies in which patients with diagnosed lipoedema participated;
2. publications presenting quantitative clinical studies, case reports, clinical observations
or qualitative studies; 3. publications containing data on lipoedema in the social context
with reference to quality of life, comorbidity, connection with body weight, and connection
with mental state; 4. publications in English. Data were extracted from patients” BMI,
comorbidities, quality of life, psychological distress connected with lipoedema, and time
between onset and diagnosis of lipoedema. The question generated with the use of PICOS
components (Population, Intervention, Comparison, Outcomes, Study Design) was: “In
patients with lipoedema (P), a healthy (active) lifestyle combined with an appropriate diet
and pharmacotherapy (I) is an effective physiotherapeutic tool that influences the improve-
ment of quality of life (O) in relation to patients in the control group (C)?”. Articles using
questionnaires assessing the quality of life of patients with lipoedema (S) were included
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in the qualitative synthesis. The research was conducted using PRISMA methodotogy
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Figure 1. Flow diagram adapted from PRISMA which shows the process for identifying and screening the articles for
inclusion and exclusion.

The review was conducted according to the PRISMA method and it distinguished
10 papers, which are presented in Table 1.
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Table 1. Description of articles initially included by PRISMA methodology.

Article Type Focus Reference
¢ Quality of life of people with lipoedema [26]
¢ Quality of life of people with lipoedema [27]
Cross sectional study ¢ Quality of life of people with lipoedema [23]
o Correlation between BMI and lymphoedema in people with lipoedema [25]
o Lipoedema comorbidities [24]
Qualitative research e Subjective self-evaluation of the impact of lipoedema on health [28]
Case study e Lipoedema and eating disorders [29]
Pilot study 10 The connection between pain and psychological stress in people with [20]
ipoedema
o Lipoedema comorbidities [30]
Other study o Left atrial and ventricular abnormalities in people with lipoedema [31]
3. Results
3.1. Lipoedema and Body Weight Relationship
Body weight is assessed using the BMI, which is the ratio of body weight in kilograms
to height, expressed in meters and squared. According to WHO, obesity is found at values
above 30 kg/m?, overweight 25-29.9 kg/m? and normal body weight 18.5-24.9 kg/m?.
Four studies reported on the BMI of patients, and in all studies the largest proportion
were classified as obese [20,23,26,27]. This was greatest in the study by Erbacher (1 = 150,
76.7%) who also reported the smallest proportion of participants with BMI in the normal
range (3.3%) [23]. The most recent study by Dudek reported the largest proportion of
patients in the obese category (n = 95, 50%) and the least proportion of normal body weight
cases (20.4%) [26]. The BMI of the patient in the earlier study by Dudek and the study by
Romejn fall between these ranges [23,27]. All BMI values are summarised in Table 2.
Table 2. Body weight in people with lipoedema.
Reference Number of Data not Normal Body Weight Overweight Obesity
Subjects Available (BMI = 18.5-24.9 kg/m?)  (BMI = 25-29.9 kg/m?)  (BMI > 30 kg/m?)
[27] n=329 n=8 14 (4.3%) 40 (14.4%) 267 (81.3%)
[26] n="98 n=3 20 (20.4%) 26 (26.5%) 49 (50%)
[20] n =150 n=0 5 (3.3%) 15 (10%) 130 (86.7%)
[23] n =163 n=0 21 (12.9%) 41 (25.2%) 101 (61.9%)
Total n =729 n=11 60 (8.23%) 122 (16.73%) 547 (75.04%)

Thomas F. Wright and Karen L. Herbst present a case report of a young woman with
lipoedema. The first symptoms in the form of accumulation of adipose tissue around
the thighs, calves and ankles appeared in her at the age of 12, and despite normal BMI
(17 kg/m?), the disturbance in proportion was clearly marked. The woman, thinking she
was obese, tried to lose weight using very restrictive diets and intense physical activity.
Despite a significant reduction in body weight (BMI 15 kg/m?), the disproportion was still
visible, and the woman developed anorexia. When she regained normal body weight (BMI
21 kg/m?), other symptoms appeared in the form of pressure sensitivity and tendency to
bruising [29].

3.2. Lipoedema Associated Comorbidities

In 2019, a study was conducted in Korea to investigate the relationship between
obesity and the development of subclinical and clinical lymphoedema in patients with
lipoedema. A total of 258 women with lipoedema participated in the study. The sub-
jects were divided into 3 groups according to BMI. Group 1 had 98 women with BMI
less than 30 kg/m?, group 2 had 124 with BMI between 30 and 40 kg/m?, and group 3
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had 36 women with BMI over 40. The occurrence of lymphoedema was assessed using
bioimpedance. Subclinical lymphoedema was found least in subjects from group 1 (16.3%)
and increased with increasing BMI to 48.3% in group 2 and 72.3% in group 3. Likewise,
clinical lymphoedema was found least in subjects from group 1 (6.1%) and increased with
increasing BMI to 51.6% in group 2 and to 77.8% in group 3. This proves a significant
relationship between the occurrence of obesity and the appearance of lymphoedema in
patients with lipoedema [25].

In our review, we found no studies on comorbidities associated with lipoedema. The
only data on the subject originates from questionnaire studies in which patients with
lipoedema voluntarily report their diseases.

Four studies reported on the presence of comorbidities and all indicated the presence
of hypothyroidism among their cohorts [23,24,26,30]. Overall, the largest proportion of
patients included in these studies were obese (28%), and 27.5%, 22.7%, and 19.2% were
affected by hypothyroidism, depression, and allergies respectively. Sleep disorders and
migraines were present in 12.5% of subjects followed by hypertension (10%) and asthma
(9.4%). Bowel disorders were reported by 8.7% of patients, and 6.25% of patients suffered
from rheumatic diseases. Out of all respondents, 6.2%, 6%, and 5.56% were affected by
lymphoedema, heart disease, and diabetes respectively. The least portion of subjects
reported dyslipidemia (3.8%), polycystic ovary syndrome (3.5%), skin disorders (3%) and
fibromyalgia (3.2%). One quarter of all subjects had no comorbidities (25.2%). Table 3
presents the number of comorbidities in people with lipoedema.

Table 3. Occurrence of comorbidities among people with lipoedema.

Comorbidity Ghods M. [30] Dudek J.E. [26] Bauer A.T. [24] Romejn J.R.M. [23] Total
(n =106) (n=98) (n =209) (n =163) (n = 576)
Allergy 39 (36.8%) - 72 (34.4%) - 111 (19.27%)
Obesity 39 (36.8%) 49 (50%) - 81 161 (28%)
Sleep disorders 27 (25.5%) - 45 (21.5%) - 72 (12.5%)
Hypothyroidism 33 (31.1%) 31 (31.6%) 75 (35.9%) 19 (11.65%) 158 (27.5%)
Depression 27 (25.5%) 56 (57.14%) 48 (23%) - 131 (22.74%)
Hypertension 26 (24.5%) 4 (4.1%) 28 (13.4%) - 58 (10%)
Migraine 24 (22.6%) - 47 (22.5%) - 71 (12.5%)
Skin disorders 20 (18.8%) - - - 20 (3.5%)
Asthma 19 (18%) - 27 (12.9%) 8 (4.9%) 54 (9.4%)
Bowel disorders 11 (10.4%) 4 (4.1%) 27 (12.9%) 8 (4.9%) 50 (8.7%)
Rheumatic diseases 9 (8.4%) 20 (20.4%) 7 (3.3%) - 36 (6.25%)
Dyslipidemia 7 (6.6%) - 15 (7%) - 22 (3.8%)
Diabetes (type 1 and 2) 5 (4.7%) 13(13.3%) 5 9(5.5%) 32 (5.56%)
Polycystic Ovary o o o o
Syndrome 3(2.8%) 5(5.1%) 12 (5.7%) - 20 (3.5%)
Lymphoedema - 30 (30.6%) - 5 (3%) 35 (6.2%)
Venous insufficiency - 20 (20.4%) - - 20 (3.5%)
Fibromyalgia - 4 (4.1%) - 14 (8.5%) 18 (3.2%)
Heart disease - - - 35 (21.47%) 35 (6%)
Lack of comorbidities 13 (12.3%) 18 (18.4%) 43 (20.6%) 71 (43%) 145 (25.17%)

Nemes et al. conducted a study to assess whether lipoedema was associated with the

occurrence of disorders in the structure of the left ventricle. The study included 19 women
with lipoedema and 28 healthy women (control group) matched to the study group in
terms of age. To evaluate the heart muscle, echocardiography was performed. Compared
to the control group, in patients with lipoedema, dimensions of the left atrium and the
left ventricle were larger, likewise the ejection fraction was larger. The diameter of the left
atrium in the control group was 34.4 & 4.1 mm, and in the patients with lipoedema it was
39.6 = 4.1 mm. The diameter of the left ventricle in the control group was 45.8 £ 3.2 mm,
and in the study group it was 49.8 & 3.2 mm. The ejection fraction in the control group was
64.3 & 4.3%, and in the study group it was 68.3 & 3.6% [31].
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3.3. Quality of Life

Three articles were found presenting quality of life surveys of patients with lipoedema.
In order to assess the quality of life of the respondents, two publications used the WHOQOL-
BREF (The World Health Organization Quality of Life) form, one used RAND 36, and one
used EQ5 DL3 L [23,26,27].

J RM Romejn et al. conducted a study in the Netherlands to check the quality-of-life
level among patients with lipoedema using the EQ-5 D-3 L and RAND-36 survey forms.
EQ-5 D-3 L analyses quality of life from the viewpoint of health. The questionnaire consists
of five parts, and assesses mobility, independence, daily activities, pain, and depression
levels. The mean value of the EQ-5 D-3 L index was lower (66.1/100) in patients with
lipoedema compared to the general Dutch population (85/100). Daily activities such as
work, study, and household chores were difficult for 64.8% of the respondents, while 3.1%
were completely unable to perform these tasks. Disorders of the musculoskeletal system
occurred in 63% of the respondents, but only 9.9% reported difficulties with washing and
dressing, and 1.2% of the respondents were unable to get dressed without assistance. The
occurrence of ailments involving pain was confirmed by 74.1% of patients, and 16.7%
described the pain as severe. Depression was found in 42% of respondents [23].

The same study also used another form to assess quality of life, namely RAND-36. It
is a 36-item questionnaire assessing nine aspects of health: perception of general health;
physical functioning; mental health; pain; impact of limitations stemming from emotional
problems; and dysfunctions caused by physical limitations, social functioning, vitality, and
changes in health status. The total RAND score differed significantly between patients
with lipoedema (59.3/100) and the mean score in the Dutch population (74.9,/100) [23].

A study published by Dudek in 2018, which included 329 patients with lipoedema,
showed a relationship between the quality of life and a more severe course of the disease,
depression, and reduced mobility. An inverse relationship was found between quality of
life and severity of symptoms of lipoedema (r = —0.651), severity of depression (r = —0.75),
and stress level stemming from physical appearance (r = —0.654). It was also observed that
the higher the mobility, the better the perception of quality of life (r = —0.607), where r is
the relationship between two variables, i.e., the strength of the correlation [27].

Dudek et al. conducted another study with the participation of 98 women with
lipoedema. The WHOQOL-BREF form was used to assess the quality of life in four aspects:
physical health, mental health, social relations, and the environment. The maximum
number of points in each part was 100. The mean value of quality of life with respect to
physical health was 45.4; with respect to mental health, it was 46.3; with social relations,
50.4; and with the environment, 49.6 [26]. Table 4 presents the summary and characteristics
of the above-mentioned studies.

Table 4. Summary of studies assessing quality of life among people with lipoedema.

Reference Year Numl.)er of The Aim of the Study Quaht.y of L.l fe Results
Subjects Questionnaire
To investigate the relationship E}S(;‘(/;;ei; E:Jiﬁ;(ﬁ;ﬁz zi‘l;ef;:;aosf
[27] 2018 n=329 between depression and lowered vy 35001 pREF symptoms, lower mobility, higher
self-esteem and the quality of life in . -
s severity of depression, and lower
people with lipoedema. self-estoem
Examination of factors related to the
quality of life in people with A low level of quality of life was
[26] 2021 =98 hPoedema, pregentatlon of.th.e WHOQOL-BREF observed in the subjects. Wlth more and
sociodemographic characteristics, more symptoms, the quality of life
and clinical symptoms among is lower.
Polish women with lipoedema.
The quality of life of people with
To investigate the characteristics of RAND-36 lipoedema was significantly lower than
[23] 2018 n=163 patients with lipoedema, quality of EQ-5D-3 ]L the average quality of life in the Dutch

life, symptoms, and comorbidities. population; people with comorbidities

had a lower quality of life.
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Melander C. et al. conducted a qualitative study which involved interviewing
14 women with lipoedema. The main goal was to collect information on the experiences
of women diagnosed with lipoedema, and the influence of this disease on their subjective
view on health. The study participants stated that lingering pain significantly affected
their daily functioning. The respondents admitted that each step meant an enormous
effort, and constant feelings of heaviness and pain in the lower limbs brought a feeling of
powerlessness and lack of control over the body. Moreover, the respondents emphasized
lack of understanding on the part of physicians who downplayed the symptoms and
recommended vigorous physical activity, diet, and diuretics [28].

3.4. Time of Diagnosis

The authors of the review found two articles presenting data on the time between the
onset of lipoedema symptoms and its correct diagnosis [23,24].

Both studies found that symptoms first appeared on average during adolescence and
young adulthood (range 16-20 years), while diagnosis occurred many years later (range
15-18.3 years) [23,24].

Table 5 presents average waiting time for diagnosis of lipoedema.

Table 5. Average time between first symptoms and diagnosis of lipoedema.

Reference Average Age of Aver.age Ag.e of Average Waltlng. Time
Onset Diagnosis for Diagnosis
[23] 20 years of age 38.3 years of age 18.3 years
[24] 16 years of age 31 years of age 15 years

3.5. Psychological Stress and Pain

Erbacher and Bertsch conducted a study to check the impact of psychological stress
on the development of symptoms of lipoedema. Two interviews were conducted with each
of the 150 respondents. For the purposes of the study, psychological stress was defined as
the presence of a mental illness (according to ICD-10:eating disorders, depression, anxiety
disorders, post-traumatic stress disorder, and panic attacks) or the presence of symptoms
that may indicate a mental illness. The interview also included the severity of lipoedema
symptoms and the severity of pain. Depressive disorders, eating disorders, post-traumatic
stress disorder, and anxiety disorders occurred in 51,1% of the respondents. In addition, it
was also noted that the above diseases were more common in patients with BMI higher
than 40 kg/m? compared to those with a lower BMI. Pain intensity was measured using a
10-point VAS (Visual Analogue Scale), where 0 is no pain and 10 is maximum pain. No
pain and very slight pain (1 point on the VAS scale VAS) were not indicated by any of
the respondents. The value of 2 points on the VAS scale was indicated by 0.7% of the
respondents, 3 by 2.7%, 4 by 13.3%, 5 by 14%, 6 by 18%, 7 by 17.3%, and 8 by 19.4%; pain
intensity at 9 points on the VAS scale was indicated by 8.7% of the respondents, and the
maximum level of perceived pain occurred in 6% of the respondents. After comparing
the level of pain with the occurrence of psychological stress, it was shown that in patients
with mental disorders, the level of perceived pain on the VAS scale was higher (on average,
6.95 points on the VAS scale in patients with mental disorders, 6.32 in patients with no
mental disorders) [20].

4. Discussion

According to the currently available data, it cannot be unequivocally stated that
lipoedema is responsible for weight gain or that obesity and being overweight contribute
to the development of lipoedema [1,4].

The authors’ analysis shows that body weight in approximately 74% of patients with
lipoedema indicates obesity. Observations conducted by Bertsch in a German clinic show
that 88% of 2344 patients are obese [1]. Additionally, a study published by K. Herbst in
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2015 showed that 76.1% of 46 subjects with lipoedema were obese [32]. Another study
conducted by A.H. Child et al. showed that out of 67 patients with lipoedema, only 4%
presented normal body weight, 11% were overweight and as many as 85% of subjects had
obesity [9].

One of the characteristic features of lipoedema is the apparent disproportion between
the trunk and the lower limbs [1,4,29,33,34]. It is precisely this initially slight disproportion
that is often the first symptom of lipoedema, appearing in adolescence. At this stage,
women do not report any soft tissue ailments such as pain and bruising [1].

With time and with the gradual increase in body weight, the risk of developing further
symptoms of lipoedema increases [5] Women with lipoedema often undertake initial,
unskilful efforts to lose weight in adolescence, and this leads to a spiral of attempts to lose
weight lasting for many years, resulting in more and more weight gain [5].

It should be emphasized that there is a group of patients who present symptoms
of lipoedema despite having a normal body weight. In these patients, attempts to lose
weight are unsuccessful because the subcutaneous tissue accumulated on the lower limbs
is resistant to slimming, and losing weight only increases the disproportion between the
torso and the limbs [29]. Moreover, due to difficulties in losing weight for many women
with lipoedema, eating disorders in the form of anorexia and bulimia develop [29]. Survey
research carried out by Lipoedema UK showed that out of 250 women with lipoedema,
45% of respondents report having eating disorders such as over- or under-eating, anorexia,
bulimia, and binge eating [35].

Obesity significantly increases the risk of lymphoedema, and thus, other related
complications [25]. Recurrent bacterial and fungal infections and recurrent cellulitis and
lymphangitis are complications of lymphoedema, leading to increasing damage of the
lymphatic system and lymph ulcers [36]. The coexistence of lymphoedema and lipoedema
causes great discomfort and pain, and frequent infections significantly reduce the patients’
quality of life [25].

So far, no detailed studies on the relationship between lipoedema and the occurrence
of other diseases have been carried out. Of the studies presented in this review, 25.17%
of subjects with lipoedema reported no other diseases. The most frequently indicated
diseases were obesity (28%), hypothyroidism (27.5%), and depression (22.7%). There was a
relatively large difference in the prevalence of hypothyroidism in patients with lipoedema
(27.5%) compared to the prevalence of this disease among the general population (0.5-2%).
The relationship between the above diseases is not fully explained, but it can be assumed
that hormonal disorders have a significant influence on lipoedema [30].

Lipoedema significantly affects the quality of life [22,23,26,27,37]. The studies pre-
sented by the authors show a relationship between the severity of symptoms and a lower
level of quality of life. In a 2014 Lipoedema UK study, out of 242 patients with lipoedema,
211 (87%) of respondents admitted that lipoedema had a negative impact on quality of
life, 28 (12%) indicated that lipoedema did not affect quality of life, and 3 (1%) said it
had a positive effect on quality of life. In addition, 86% of respondents admitted that
lipoedema caused a decrease in self-esteem, 60% reported a reduction in social activities,
60% indicated a feeling of helplessness, 47% a feeling of loneliness, and 55% significant
limitation of the capability of the musculoskeletal system [35].

In the studies selected by the authors, a relationship was observed between mental
disorders and the level of perceived pain in patients with lipoedema. Stigmatization,
labelling, and downplaying of suffering affects lipoedema patients’ mental states, which
makes it difficult to implement effective therapy and increases the level of experienced
pain [20,38].

The importance of the influence of genetic factors on the occurrence of lipoedema
should also be emphasized. The latest research carried out by S. Michelini et al. indicates
a specific gene that may be closely related to lipoedema (AKR1 C1). It is the gene that
encodes the aldo-keto reductase that catalyzes the reduction of progesterone to an inactive
form. The analysis carried out by the researchers suggests that a mutation in this gene
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results in a partial loss of aldo-keto reductase function. This results in a slower and less
efficient reduction of progesterone to 20-x-hydroxyprogesterone, and this could result
in increased deposition of subcutaneous fat. Taking into account the latest reports, the
possibility of targeted pharmacological treatment in people with lipoedema should be
noted. Understanding the genes underlying lipoedema would allow the introduction of
pharmacological treatment that would directly affect related or causative molecule [8].

The main limitation of this study was lack of randomised controlled trials dealing with
the topic of lipoedema as a social issue. Most of the studies included in this review used
surveys filled out by patients, which were not absolutely objective. Further studies should
be carried out to establish the connection between lipoedema, lifestyle, comorbidities, and
quality of life.

5. Conclusions

A majority of lipoedema patients is also overweight or obese and with the increase
in BMI, the risk of lymphoedema in patients with lipoedema also increases. Lipoedema
significantly reduces the level of quality of life, and there is a relationship between the level
of perceived pain and the occurrence of psychological distress in lipoedema patients.

Further research should be carried out to increase knowledge about lipoedema and to
establish specific diagnostic criteria, which would decrease the waiting time for diagnosis.
There is a need to carry out more clinical trials in which patients with diagnosed lipoedema
participate. Currently, the number of randomized controlled trials concerning lipoedema
patients is low, and as mentioned before, the survey research and clinical observations are
not absolutely objective.

Author Contributions: Concept and design of the manuscript, M.C., P.O.; collection of literature,
M.C.; original draft preparation, M.C.; project administration, R.H.-K.; review and editing, M.C., PO.,
R.H.-K; editing and final approval, M.C., R.H.-K. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are openly available in PubMed,
Directory of Open Access Journals and Science Direct databases.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Bertsch, T.; Erbacher, G.; Elwell, R. Lipoedema: A paradigm shift and consensus. J. Wound Care 2020, 29, 1-51. [CrossRef]

2. Bosman, J. Lipoedema: Poor knowledge, neglect or disinterest? J. Lymphoedema 2011, 6, 109-111.

3. Peled, AW, Kappos, E.A. Lipedema: Diagnostic and management challenges. Int. J. Womens Health 2016, 8, 389. [CrossRef]
[PubMed]

4. Buso, G.; Depairon, M.; Tomson, D.; Raffoul, W.; Vettor, R.; Mazzolai, L. Lipedema: A Call to Action! Obesity 2019, 27, 1567-1576.
[CrossRef] [PubMed]

5. Shavit, E.; Wollina, U.; Alavi, A. Lipoedema is not lymphoedema: A review of current literature. Int. Wound J. 2018, 15, 921-928.
[CrossRef] [PubMed]

6.  Rapprich, S.;; Baum, S.; Kaak, I.; Kottmann, T.; Podda, M. Treatment of lipoedema using liposuction: Results of our own surveys.
Phlebologie 2015, 44, 121-132.

7. Paolacci, S.; Precone, V.; Acquaviva, F; Chiurazzi, P.; Fulcheri, E.; Pinelli, M.; Buffelli, F.; Michelini, S.; Herbst, K.L.; Unfer, V.; et al.
Genetics of lipedema: New perspectives on genetic research and molecular diagnoses. Eur. Rev. Med. Pharmacol. Sci. 2019, 23,
5581-5594.

8. Michelini, S.; Chiurazzi, P.; Marino, V.; Dell'Orco, D.; Manara, E.; Baglivo, M.; Fiorentino, A.; Maltese, P.E.; Pinelli, M.; Herbst, K.L.
Aldo-keto reductase 1C1 (AKR1C1) as the first mutated gene in a family with nonsyndromic primary lipedema. Int. J. Mol. Sci.
2020, 21, 6264. [CrossRef]

9.  Child, A.H.; Sharpe, P.; Gordon, K.D.; Brice, G.; Ostergaard, P.; Jeffery, S.; Mortimer, P.S. Lipedema: An inherited condition. Am. J.
Med. Genet. Part A 2010, 152, 970-976. [CrossRef]


http://doi.org/10.12968/jowc.2020.29.Sup11b.1
http://doi.org/10.2147/IJWH.S106227
http://www.ncbi.nlm.nih.gov/pubmed/27570465
http://doi.org/10.1002/oby.22597
http://www.ncbi.nlm.nih.gov/pubmed/31544340
http://doi.org/10.1111/iwj.12949
http://www.ncbi.nlm.nih.gov/pubmed/29956468
http://doi.org/10.3390/ijms21176264
http://doi.org/10.1002/ajmg.a.33313

Int. J. Environ. Res. Public Health 2021, 18, 10223 10 of 10

10.
11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Margaret, A.F,; James, W.L.; Gerald, S.L. Lipedema, a frequently unrecognized problem. J. Am. Acad. Dermatol. 2007, 57, S1-S3.
Kruppa, P; Georgiou, I.; Biermann, N.; Prantl, L.; Klein-Weigel, P.; Ghods, M. Lipedema-Pathogenesis, Diagnosis, and Treatment
Options. Dtsch. Arztebl. Int. 2020, 117, 396-403. [PubMed]

Marshall, M.; Schwahn-Schreiber, C. Préavalenz des Lipodems bei berufstitigen Frauen in Deutschland. Phlebologie 2011, 40,
127-134.

Forner-Cordero, I.; Szolnoky, G.; Forner-Cordero, A.; Kemény, L. Lipedema: An overview of its clinical manifestations, diagnosis
and treatment of the disproportional fatty deposition syndrome-systematic review. Clin. Obes. 2012, 2, 86-95. [CrossRef]
[PubMed]

Langendoen, S.I.; Habbema, L.; Nijsten, T.E.C.; Neumann, H.A.M. Lipoedema: From clinical presentation to therapy. A review of
the literature. Br. |. Dermatol. 2009, 161, 980-986. [CrossRef] [PubMed]

Fetzer, A.; Wise, C. Living with lipoedema: Reviewing different self-management techniques. Br. ]. Community Nurs. 2015, 20,
14-19. [CrossRef]

Williams, A. Understanding the challenges of lipoedema. J. Community Nurs. 2018, 32, 34—41.

Wold, L.E.; Hines, ] RE.A.; Allen, E. V Lipedema of the legs: A syndrome characterized by fat legs and edema. Ann. Intern. Med.
1951, 34, 1243-1250. [PubMed]

Todd, M. Lipoedema: Presentation and management. Br. |. Community Nurs. 2010, 15, 10-16. [CrossRef]

Redondo Galan, C.; Garcia Bascones, M.; Marquina Valero, M.A. Lipoedema: Symptoms, diagnosis and treatment. A literature
review. Rehabilitacion 2018, 24, 325.

Erbacher, G.; Bertsch, T. Lipoedema and Pain: What is the role of the psyche?—Results of a pilot study with 150 patients with
Lipoedema. Phlebologie 2020, 49, 305-316. [CrossRef]

Fetzer, A. Specialist approaches to managing lipoedema. Br. . Community Nurs. 2016, 21, 30-35. [CrossRef] [PubMed]

Dudek, J.E.; Biataszek, W.; Ostaszewski, P. Quality of life in women with lipoedema: A contextual behavioral approach. Qual. Life
Res. 2016, 25, 401-408. [CrossRef] [PubMed]

Romeijn, ].R.M.; de Rooij, M.].M.; Janssen, L.; Martens, H. Exploration of Patient Characteristics and Quality of Life in Patients
with Lipoedema Using a Survey. Dermatol. Ther. 2018, 8, 303-311. [CrossRef] [PubMed]

Bauer, A.-T.; von Lukowicz, D.; Lossagk, K.; Aitzetmueller, M.; Moog, P.; Cerny, M.; Erne, H.; Schmauss, D.; Duscher, D.; Machens,
H.-G. New Insights on Lipedema: The Enigmatic Disease of the Peripheral Fat. Plast. Reconstr. Surg. 2019, 144, 1475-1484.
[CrossRef] [PubMed]

Pereira de Godoy, L.M.; Pereira de Godoy, H.]J.; Pereira de Godoy Capeletto, P.; Guerreiro Godoy, M.F,; Pereira de Godoy, ]. M.
Lipedema and the Evolution to Lymphedema With the Progression of Obesity. Cureus 2020, 12, 142.

Dudek, J.E.; Biataszek, W.; Gabriel, M. Quality of life, its factors, and sociodemographic characteristics of Polish women with
lipedema. BMC Womens Health 2021, 21, 1-9. [CrossRef]

Dudek, J.E.; Bialaszek, W.; Ostaszewski, P.; Smidt, T. Depression and appearance-related distress in functioning with lipedema.
Psychol. Health Med. 2018, 23, 846-853. [CrossRef]

Melander, C.; Juuso, P.; Olsson, M. Women’s experiences of living with lipedema. Health Care Women Int. 2021, 14, 1-16. [CrossRef]
Wright, T.F; Herbst, K.L. A Young Woman with Excessive Fat in Lower Extremities Develops Disordered Eating and Is
Subsequently Diagnosed with Anorexia Nervosa, Lipedema, and Hypermobile Ehlers-Danlos Syndrome. Am. J. Case Rep. 2021,
22,354. [CrossRef]

Ghods, M.; Georgiou, I.; Schmidt, J.; Kruppa, P. Disease progression and comorbidities in lipedema patients: A 10-year
retrospective analysis. Dermatol. Ther. 2020, 33, €14534. [CrossRef]

Nemes, A.; Kormanyos, A.; Domsik, P; Kalapos, A.; Gyenes, N.; Kemény, L.; Szolnoky, G. Are increased left ventricular
strains compensatory effects in lipedema? Detailed analysis from the three-dimensional speckle-tracking echocardiographic
MAGYAR-Path Study. J. Clin. Ultrasound 2020, 48, 470-475. [CrossRef] [PubMed]

Herbst, K.; Chava, Y.; Te, T.C.H.; Mirkovskaya, L.; Bharhagava, A. Lipedema Fat and Signs and Symptoms of Illness, Increase
with Advancing Stage. Arch. Med. 2015, 7, 1-8.

Hardy, D.; Williams, A. Best practice guidelines for the management of lipoedema. Br. . Community Nurs. 2017, 22, 44—-48.
[CrossRef]

Torre, Y.S.-D.; Wadeea, R.; Rosas, V.; Herbst, K.L. Lipedema: Friend and foe. Horm. Mol. Biol. Clin. Investig. 2018, 33, 78.
[CrossRef]

Lipoedema, U.K. Lipoedema UK Big Survey 2014 Research Report. 2016. Available online: https://www.lipoedema.co.uk/wp-
content/uploads/2016/04/UK-Big-Surey-version-web.pdf (accessed on 18 June 2021).

Grada, A.A_; Phillips, T.J. Lymphedema: Pathophysiology and clinical manifestations. J. Am. Acad. Dermatol. 2017, 77, 1009-1020.
[CrossRef]

Alwardat, N.; Di Renzo, L.; Alwardat, M.; Wsp., I. The effect of lipedema on health-related quality of life and psychological status:
A narrative review of the literature. Eat. Weight Disord. Anorexia Bulim. Obes. 2020, 25, 851-856. [CrossRef] [PubMed]

Aksoy, H.; Karadag, A.S.; Wollina, U. Cause and management of lipedema-associated pain. Dermatol. Ther. 2021, 34, e14364.
[CrossRef] [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/32762835
http://doi.org/10.1111/j.1758-8111.2012.00045.x
http://www.ncbi.nlm.nih.gov/pubmed/25586162
http://doi.org/10.1111/j.1365-2133.2009.09413.x
http://www.ncbi.nlm.nih.gov/pubmed/19785610
http://doi.org/10.12968/bjcn.2015.20.Sup10.S14
http://www.ncbi.nlm.nih.gov/pubmed/14830102
http://doi.org/10.12968/bjcn.2010.15.Sup3.47363
http://doi.org/10.1055/a-1238-6657
http://doi.org/10.12968/bjcn.2016.21.Sup4.S30
http://www.ncbi.nlm.nih.gov/pubmed/27046426
http://doi.org/10.1007/s11136-015-1080-x
http://www.ncbi.nlm.nih.gov/pubmed/26216585
http://doi.org/10.1007/s13555-018-0241-6
http://www.ncbi.nlm.nih.gov/pubmed/29748843
http://doi.org/10.1097/PRS.0000000000006280
http://www.ncbi.nlm.nih.gov/pubmed/31764671
http://doi.org/10.1186/s12905-021-01174-y
http://doi.org/10.1080/13548506.2018.1459750
http://doi.org/10.1080/07399332.2021.1932894
http://doi.org/10.12659/AJCR.930840
http://doi.org/10.1111/dth.14534
http://doi.org/10.1002/jcu.22855
http://www.ncbi.nlm.nih.gov/pubmed/32394509
http://doi.org/10.12968/bjcn.2017.22.Sup10.S44
http://doi.org/10.1515/hmbci-2017-0076
https://www.lipoedema.co.uk/wp-content/uploads/2016/04/UK-Big-Surey-version-web.pdf
https://www.lipoedema.co.uk/wp-content/uploads/2016/04/UK-Big-Surey-version-web.pdf
http://doi.org/10.1016/j.jaad.2017.03.022
http://doi.org/10.1007/s40519-019-00703-x
http://www.ncbi.nlm.nih.gov/pubmed/31062201
http://doi.org/10.1111/dth.14364
http://www.ncbi.nlm.nih.gov/pubmed/33001552

	Introduction 
	Materials and Methods 
	Results 
	Lipoedema and Body Weight Relationship 
	Lipoedema Associated Comorbidities 
	Quality of Life 
	Time of Diagnosis 
	Psychological Stress and Pain 

	Discussion 
	Conclusions 
	References

