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Abstract Background: Lipedema often remains undiagnosed in patients with obesity, leading to mismanage-
ment of treatment. Because of this, despite remarkable weight loss after bariatric surgery and de-
creases in hip and abdomen circumference, some patients show only small decreases in
circumference of the extremities and report persistent limb pain.

Objective: The goal of this work is to raise awareness of lipedema coincident with obesity, mistak-
enly diagnosed as obesity alone, in order to ensure the correct diagnosis of the condition and to
achieve better treatment outcomes for people with lipedema and coincident obesity.

Setting: CG Lympha Clinic, Cologne, and Ernst von Bergmann Clinic, Potsdam.

Methods: From clinical records, we identified 13 patients who were diagnosed with lipedema only
after undergoing bariatric surgery. We describe the course of their pain before and after bariatric sur-
gery, focusing on the long-term progression of symptoms accompanying the disease.

Results: Lipedema cannot be cured by bariatric surgery, and although the patients in this study lost
an average of more than 50 kg of weight, they displayed no improvement in the pain symptoms
typical of lipedema.

Conclusions: Because of the different etiologies of lipedema and obesity, lipedema requires its own
specific treatment. Patients suffering from obesity should always be assessed for pain and lipedema. If
coincident lipedema is diagnosed, we suggest that bariatric surgery only be performed first if diet and
exercise have failed, the patient’s body mass index is >40 kg/m?, and the patient has been informed of
the possible persistence of pain. Lipedema, like a coincident disease, must be additionally treated
conservatively or preferably surgically. This optimized treatment may help to better manage patient
expectations after weight loss. (Surg Obes Relat Dis 2022; l:1-6.) © 2022 American Society for
Bariatric Surgery. Published by Elsevier Inc. All rights reserved.
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Lipedema was first described by Allen and Hines in
1940. It is a disproportionate, bilateral, and symmetrical
accumulation of subcutaneous fat of the lower and occa-
sionally upper extremities [1-3]. In lipedema, fat pads
extend to the ankles and wrists, with the feet and hands
spared, resulting in the characteristic cuff sign [4]
(Fig. 1). Lipedema is a chronic and often progressive dis-
ease and mainly affects women, with an onset during pu-
berty or at other times of hormonal change such as
pregnancy or menopause [5]. The pathogenesis remains
unclear, but it appears to be a genetic disorder with familial
clustering and either X-linked dominant inheritance or,
more likely, autosomal dominant inheritance with sex re-
striction [5]. Because of the lack of comprehensive studies
on the prevalence of lipedema, there are no valid figures for
affected women, but an incidence of 7%-9.7% is estimated
in Germany [6,7].

Lipedema is classified into 3 stages based on its
morphology (Fig. 2). Painfulness of the tissue does not
correlate with the stage or extent of the disease affecting
the limb [8]. In stage 1, the legs are slim but painful. In stage
2, the legs appear thicker or obese and are painful with an
uneven, wavelike skin surface, and in stage 3, the legs are
painful and often obese with bulky, drooping fatty tissue de-
formations [3,9]. The same applies to the arms in more than
90% of patients, although the disease often develops with a
time delay of about 5 years after the legs. Because a reliable
marker for lipedema is still missing [10,11], diagnosis is
based on clinical examination, pain, and medical history
only (Table 1).

The disease often coincides with elevated body mass in-
dex (BMI) and obesity [5,12,13]. Differentiation from other
adipose tissue disorders can be challenging, and lipedema is
frequently misdiagnosed as lifestyle-induced obesity or
lymphedema [14]. In contrast to obesity, patients suffer
from pain in the extremities, tenderness on palpation, and
a tendency to bruise easily [2].

The fat in the arms and legs of affected people consists of
hypertrophic and hyperplastic adipocytes [15-17]. While
hypertrophic adipocytes decrease in size under diet and
exercise or after bariatric surgery and reduction of obesity,
physical reduction in the number of hyperplastic cells via
liposuction has been shown to be of benefit in the
treatment of lipedema [15,16,18]. However, because of a
lack of awareness surrounding lipedema, the diagnosis and
treatment of this disease are often delayed by years.

In our lipedema consultation, we have repeatedly encoun-
tered cases in which patients with obesity have undergone
bariatric surgery without a prior lipedema diagnosis
(Fig. 3). By summarizing these cases, we would like to
draw attention to this problem and emphasize that lipedema
pain in the legs cannot be reduced by bariatric surgery.
Therefore, under certain circumstances, bariatric surgery
should not be the first treatment following a diagnosis of
coincident lipedema and obesity.

Fig. 1. Clinical picture of the characteristic cuff signs on arms (A) and legs

(B).

Methods

In a retrospective analysis, we reviewed the medical re-
cords of all patients seen between January and October
2020 in 2 clinics in Germany specializing in the treatment
of lipedema: the CG Lympha Clinic in Cologne and the
Ernst von Bergmann Clinic in Potsdam. We focused on pa-
tients who had bariatric surgery prior to their diagnosis of
lipedema. We documented the patients’ current lipedema
stage, height, weight, and leg pain and asked them about
the severity of lipedema pain before bariatric surgery. For
quantification of pain, we used the visual analog scale
(VAS), whose scale ranges from 0 (= painless) to 10 (=
very painful). We also asked the treating bariatric surgeons
to report patients’ height and weight from before the pro-
cedure. We documented and compiled all cases with com-
plete data sets. Percentage excess weight loss was
calculated using the following formula: percent excess
weight loss = (weight before bariatric surgery — weight
after bariatric surgery)/(weight before bariatric surgery —
25 X height®) X 100. Percentage total weight loss was
calculated according to the following formula: percent to-
tal weight loss = (weight before bariatric surgery — weight
after bariatric surgery)/(weight before bariatric surgery/
100). Data are reported as average * standard deviation
(SD). Pre- and postoperative differences within subjects
were evaluated by a paired ¢ test. Significance was set at
P <.05.
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Fig. 2. Lipedema stage 1 (A), stage 2 (B), and stage 3 (C).

According to the data protection laws of North Rhine—
Westphalia (Cologne) and Brandenburg (Potsdam), retro-
spective analysis and anonymized reporting of patient data
without informed consent is appropriate, and ethics
approval was waived. The data sets used and/or analyzed
during this study are available from the corresponding
author upon reasonable request.

Results

We identified 13 patients who suffered from lipedema-
associated symptoms after bariatric surgery (Table 2). All
patients reported a tendency to bruise; 9 of the 13 patients
(69%) had a family history of lipedema, and 10 patients
(77%) had no co-morbidities associated with obesity. Six
patients (46%) suffered from recurring skin infections on
the inner thighs.

Before bariatric surgery, the average BMI was 50 * 3.5
kg/m?, and patients gave an average pain evaluation of 7.3

* 1.4 (VAS range, 5-10; median 7; upper quartile 8.5; lower
quartile 6). Within 2 years of the procedure, these patients
had lost an average of about 73% of their excess weight
(49%-102%), and their BMI had dropped to an average of
32 + 4.2 kg/m*. However, most important, the patients re-
ported no improvement in their typical lipedema pain symp-
toms (VAS 7.9 £ 1.2; VAS range, 6-10; median 8; upper
quartile 8.5; lower quartile 7; P = .28;). Lipedema, stage
2 or 3, was diagnosed in all patients after bariatric surgery.

Discussion

Because of a lack of awareness of lipedema, this disease
is repeatedly overlooked and misdiagnosed by physicians
specializing in other fields [19]. Because lipedema is often
associated with obesity, a differential diagnostic assessment
(Table 1) is challenging and not part of the routine diagnos-
tics of a bariatric consultation [20,21]. The disease does not
display typical edema, as found in lymphedema, and the

Table 1

Differential diagnosis of LiDo and obesity and treatment options

Diagnosis Assessment Therapy
LiDo

*Family history of LiDo

*Manual lymphatic drainage

Obesity

*Only the extremities are affected

*Disproportional fat distribution between
trunk and extremities

*Spontaneous pain, pressure sensitivity, a
feeling of tension

*Tendency to bruise

*Mostly female

*Generalized and/or abdominal

lipohypertrophy
*Male and female

*Compression therapy
*Skin care
*Liposuction

*Nutritional advice
*Exercise therapy
*Bariatric surgery

LiDo = lipohyperplasia dolorosa.
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Fig. 3. (A) Before gastric surgery: height, 172 cm; weight, 167 kg; body mass index, 56.4 kg/mz; LiDo with VAS 5 on arms and legs. (B) Eight months after
RYGB: height, 172 cm; weight, 115 kg; body mass index, 39 kg/m2; WHIR, .5; persistent LiDo with VAS 8 on arms and legs. (C) Twenty months after RYGB:
height, 172 cm; weight, 83 kg; body mass index, 28 kg/m? WHIR, .47; persistent LiDo with VAS 8 on arms and legs. LiDo with its obligatory pain persists
despite percent excess weight loss >50%. The patient requires daily decongestive therapy with manual lymphatic drainage and compression to reduce pain.
LiDo = lipohyperplasia dolorosa; VAS = visual analog scale; RYGB = Roux-en-Y gastric bypass; WHtR = waist to height ratio.

traditional term thus is misleading. The neutral descriptive
term lipohyperplasia dolorosa (LiDo) appears to be more
appropriate until its pathophysiology is better understood
[16]. Several studies have shown that patients with LiDo
have a higher risk of suffering from coincident obesity
[5,7,18,22,23], but it is still unclear whether LiDo is an
aggravating factor in obesity or the progression of LiDo
leads to an increase in BMI. A feature common to both

Table 2
Patient characteristics before and after bariatric surgery

LiDo and obesity is an increase in adipose tissue. In the later
stages, patients with LiDo often develop edema and acquire
a pronounced disproportionality between the trunk and ex-
tremities that is not typical of obesity. However, alimentary
obesity of the trunk and extremities gradually eclipses the
disproportion, resulting from genetic LiDo, because
obesity-related weight gain invariably also leads to large in-
creases in the volume of the affected limbs. This may also

Factor Patient number Average * SD
1 2 3 4 5 6 1) 8 9 10 11 12 13

Lipedema stage 11 11 m I I I 11 I 11 11 11 I I

Type of bariatric surgery RYGB RYGB SG RYGB RYGB RYGB RYGB RYGB SG RYGB RYGB RYGB SG

Height (m) 1.65 1.72 1.65 1.74 1.68 1.65 1.72 1.68 1.65 1.7 1.79 1.72 1.72 1.7 = .04

Weight before bariatric 144 167 150 143 149 139.5 142 139 130 128 149.5 162 144 1452 * 10.1
surgery (kg)

Weight after bariatric 77 115 110 88 90.5 77 85 69 9% 89 110 97 92 920 * 12.7*
surgery (kg)

BMI before bariatric surgery 53 56 55 47 48 51 48 49 48 44 46 55 49  50.1 =35

BMI after bariatric surgery 28 39 40 28 32 29 29 24 35 31 34 33 31 31.8 = 4.2*%

%EWL 88 56 49 82 75 87 84 102 55 70 57 74 74 733 £ 146

%TWL 47 31 27 38 39 45 40 50 26 30 26 40 36 367 *74

VAS before bariatric surgery 6 5 10 8 5 8 7 7 9 9 7 8 6 73+ 14

VAS after bariatric surgery 6 8 10 8 8 8 7 7 9 10 8 8 6 79 + 1.2}

RYGB = Roux-en-Y gastric bypass; SG = sleeve gastrectomy; BMI = body mass index; %EWL = percent excess weight loss; %TWL= percent total body
weight loss; VAS = visual analog scale (0—10, where 0 = no pain and 10 = very painful).

* P <.001 versus before bariatric surgery.
P > .05 versus before bariatric surgery.
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have led to the initial overlooking of LiDo in the patients
presented here. Studies have shown that typical co-
morbidities of obesity, such as arterial hypertension, fat
metabolism disorders, and diabetes, are not associated
with LiDo [23,24]. Unlike with obesity, patients with
LiDo suffer from spontaneous pain, pressure sensitivity, a
feeling of tension, and a tendency to bruise in the affected
areas, mostly the legs and arms [19,25]. These features
should be assessed during bariatric consultation. Deter-
mining the BMI alone does not provide sufficient informa-
tion on the misdistribution of adipose tissue. Particularly
where a differential diagnosis is difficult, the waist-to-
height ratio, waist-to-hip ratio, and circumference of the ex-
tremities should be monitored in addition to the BMI
[11,26]. Such monitoring may indicate disproportionality
between trunk and extremities, although no cutoff values
have been established. Because LiDo is likely to have a ge-
netic basis, the family history of LiDo also should be ob-
tained during bariatric consultation before surgery is
considered. The absence of the typical co-morbidities of
obesity [23,27] also may indicate a possible LiDo. It is
not known how often LiDo is diagnosed only after bariatric
surgery and subsequent weight loss. However, where this is
the case, because of the decrease in abdominal fat, a slim
waist appears, and positive results regarding the improve-
ment in the circumference and volume of the extremities
are also reported [28]. Nevertheless, the characteristic cuff
or bracelet effect, where fatty tissue abruptly ends at the
wrists and ankles, often remains [24].

Here we describe 13 patients with obesity and coincident
undiagnosed LiDo. None of the patients were diagnosed
with LiDo prior to bariatric surgery, and all continued to suf-
fer from LiDo-associated symptoms after surgery. Impor-
tantly, pain, the main feature of LiDo, persisted after
bariatric surgery and did not subside. Some similar individ-
ual cases have been reported in the literature [24,29,30], but
to our knowledge, this has never been studied on a larger
scale, especially regarding the persistence of pain.

The urgent question remains of how to treat patients with
LiDo and concomitant obesity adequately. The deterioration
of mobility due to the additional fatty masses, as well as the
increasing hyperinsulinemia due to nonlipedema obesity,
worsens the clinical picture of LiDo [27]. Morbid obesity
is often the cause of co-morbid secondary lymphedema,
and associated changes secondary lymphedema can occur
for many reasons, such as after oncologic operations,
trauma, and infections, and usually results from a blockage
of lymphatic flow. In LiDo, the obesity is coincident and not
co-morbid. Furthermore, from hormonal and lymphologic
points of view, an anti-inflammatory and weight-reducing
diet and exercise are necessarily part of the therapy for
both LiDo and obesity [22]. Taken together, we therefore
suggest a multidisciplinary approach involving lympholo-
gists, physiotherapists, nutritionists, and surgeons for LiDo
and bariatric surgery. Before surgical intervention is

considered, patients should receive nutritional counseling
and begin complete decongestive therapy, the gold standard
of conservative LiDo therapy, that is based on manual
lymphatic drainage, compression therapy, and skin care. If
these treatments fail, lymphological liposculpture has been
shown to be a suitable procedure to reduce the pathologi-
cally increased adipose tissue [31].

Three scenarios emerge for the treatment of coincident
LiDo and obesity: (1) lymphological liposculpture, that is,
removal of the entire diseased tissue on the extremities,
which eliminates LiDo; (2) bariatric surgery, which does
not change the pain symptoms of LiDo but helps the patient
reduce adipose tissue, especially on the trunk; and (3) timed
lymphological liposculpture [31] and treatment of obesity
(either by diet and exercise or by bariatric surgery), in which
case both diseases are cured.

In our daily clinical routine, we recommend LiDo surgery
for patients with a BMI of up to 40 kg/m?, followed by bar-
iatric treatment, if necessary. If the patient’s BMI is >40 kg/
m?, we recommend that the obesity be treated first and LiDo
afterwards [32] (Fig. 4).

Limitations of the study

The motivation for this work was to draw attention to the
problem of the often-overlooked coincident LiDo in patients
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Fig. 4. Treatment scenarios for coincident LiDo and obesity. BMI = body
mass index; LiDo = lipohyperplasia dolorosa.
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with obesity. However, for this reason, all the patients in this
study had been diagnosed with lipedema only after bariatric
surgery had taken place. The description of painfulness
before bariatric surgery also may be subject to recall bias
because we asked patients to recall their symptoms prior
to surgery rather than prospectively collecting these data.
Furthermore, case numbers are small, and we have data
from only 2 treatment centers, which may limit the repre-
sentativeness of our results. However, because there have
been only a total of 3 cases described in the literature to
date, none of which considered pain as a symptom, we
believe that reporting these cases here is nevertheless of
great value. Future studies should investigate weight reduc-
tion following LiDo surgery and how often bariatric surgery
can be omitted when following this sequence.

Conclusions

LiDo is a painful and debilitating disease. Conservative
and operative treatment options are available and can lead
to marked improvements in symptoms such as pain, but
because of the disease often being concealed by obesity,
the onset of relevant treatment can be significantly delayed.
Bariatric surgery, used in the treatment of obesity, does not
cure lipedema, and as our study shows, even large weight re-
ductions of more than 80% excess weight do not reduce
lipedema pain. Following a correct diagnosis, depending
on the patient’s weight, a treatment sequence focusing on
lipedema or obesity first should be chosen.
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