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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
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 Patient: Female, 31-year-old

 Final Diagnosis: Lipedema

 Symptoms:	 Bruising	•	leg	edema	•	leg	pain
 Medication: —

 Clinical Procedure: —

 Specialty:	 Endocrinology	and	Metabolic	•	Family	Medicine	•	Medicine,	General	and	Internal	• 

Metabolic	Disorders	and	Diabetics	•	Plastic	Surgery	•	Psychiatry

 Objective: Rare co-existance of disease or pathology

 Background: Lipedema is a loose connective tissue disease that causes disproportionate subcutaneous fat accumulation 

on the extremities. As a result of the increased subcutaneous tissue accumulation, lipedema is often confused 

with obesity by both physicians and patients. Poor awareness and limited diagnosis of lipedema contribute 

to the confusion of lipedema with obesity and can lead to decreased body image acceptance. Patients with li-

pedema may have anorexia nervosa, an eating disorder characterized by a distortion of body image, incorrect 

self-identification of being overweight, restricted eating behavior, and a relentless pursuit of weight loss.

 Case Report: A young woman with disproportionate fat accumulation on the lower half of her body self-identified as having 

obesity. She developed restrictive eating behavior and became obsessed with weight loss, resulting in anorex-

ia nervosa. Her disproportionate subcutaneous tissue persisted despite losing weight to reach a nadir BMI of 

15 kg/m2. After a decade-long struggle, her eating disorder resolved, and she maintained a healthy weight and 

BMI of 21.5 kg/m2 but disproportionate fat remained in her lower body. She experienced increasing leg ten-

derness, pain, and easy bruising and was diagnosed with lipedema.

 Conclusions: Lack of recognition of lipedema by medical professionals and the public as a weight loss-resistant disease can 

affect body image acceptance. Lipedema was mistaken for obesity by the young woman in this case and like-

ly played a role in her development of an eating disorder. Eating disorders, such as anorexia nervosa, are not 

rare and may be more common in women with lipedema.
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Background

Anorexia nervosa (anorexia) is an eating disorder characterized 

by a significant and persistent reduction in food intake leading 

to extremely low body weight and BMI. A distortion of body 

image and intense fear of gaining weight causes a relentless 

pursuit of thinness and disturbed eating behavior. Many peo-

ple with anorexia see themselves as overweight, even when 

they are starved or malnourished. These characteristics form 

the basis for the Diagnostic and Statistical Manual of Mental 

Disorders, 5th Edition (DSM-5) diagnostic criteria for Anorexia 

Nervosa (Table 1. DSM 5) [1]. Anorexia can be disabling; the re-

ported death rate from anorexia is 0.56% per year [2]. The life-

time prevalence of anorexia is estimated at 0.9% in women [3].

Lipedema is a loose connective tissue disease characterized 

by disproportionate accumulation of fibrotic subcutaneous 

adipose tissue and extracellular fluid in the limbs of wom-

en due to microvascular inflammation [4]. Lipedema is poorly 

recognized, and it is often mistaken for lifestyle-induced obe-

sity [5]. Often, women with lipedema identify as overweight 

or obese. Lipedema is also often confused with lymphedema, 

which causes asymmetric swelling of the limbs and is caused 

by defects in lymphatic transport [6]. The diagnosis of lipede-

ma is based on the clinical criteria first published by Wold et 

al and updated most recently with International Consensus 

Diagnostic Criteria [7,8] (Table 2). These criteria emphasize 

heavy, tender, symmetric enlargement of the limbs, sparing 

the hands and feet, with negative Kaposi-Stemmer’s sign. The 

prevalence of lipedema is not known; however, the most cit-

ed estimate of the prevalence is 11% of the female popula-

tion [9]. Lipedema is classified as a diffuse painful symmetric 

lipomatosis and needs to be differentiated from another lipo-

matosis disease called Dercum’s disease, which is character-

ized by painful lipomas [10].

Lipedema progression is graded by stages [6,8,10]. Stage 1 li-

pedema is characterized by a thickening and disproportionate 

accumulation of loose connective tissue (LCT) in the extrem-

ities. The skin remains smooth, but there are small palpable 

nodules in the LCT; the tissue is generally not heavy or swol-

len, but there is often pain, and there is resistance to weight 

loss by diet or exercise. Stage 2 lipedema is characterized by 

increased fibrous tissue, leading to larger palpable nodules in 

the LCT and increased swelling and tenderness of affected ar-

eas. Stage 3 lipedema is characterized by formation of lobules 

of skin and LCT, and larger and more extensive masses in the 

tissue [11]. Increased tissue sodium and extracellular water 

are seen in Stage 2 and 3 lipedema [12,13]. Delayed lymphat-

ic transport in lipedema may be present before overt clinical 

secondary lymphedema or lipo-lymphedema is seen [14,15]. 

A percentage of women in Stages 2 and 3 lipedema develop 

A.  Restriction of energy intake relative to requirements, leading to a significant low body weight in the context of the age, sex, 

developmental trajectory, and physical health (less than minimally normal/expected)

B. Intense fear of gaining weight or becoming fat or persistent behavior that interferes with weight gain

C.  Disturbed by one’s body weight or shape, self-worth influenced by body weight or shape, or persistent lack of recognition of 

seriousness of low body weight

A, B, and C. Required for diagnosis of anorexia nervosa [1]

Table 1. DSM-IV to DSM-5 anorexia nervosa.

•  Onset at puberty, pregnancy, and menopause-progressive with age

•  Uncontrolled localized fat deposition involving the lower extremities (usually legs and thighs)

•  Symmetric increase in adipose tissue (“two-body syndrome”)

• Tired “heavy” legs

• Pain to touch or pressure may be mild or severe

• Easy bruising

• Hands and feet usually not affected (unlike lymphedema)

•  Cuffs or bulges develop around joints (eg, ankles, knees, elbows, and wrists)

• Negative Stemmer’s sign

• Palpable spheroids in lipedema fat

• Reduced ambulation, decreased social activity

Table 2.  Diagnostic criteria of lipedema: International consensus [8].
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Figure 1.  Anatomical Locations of Lipedema Fat. Lipedema fat may be located from the umbilicus down to the bottom of the hips 

(Type I), down to the medial knees usually including a pad of fat on the inner knee and below the knee (Type II), and down 

to the ankle (Type III) where a “cuff” of fat develops but spares the dorsal foot. Rarely are only the lower legs affected 
(Type V). Lipedema affecting the arms alone is rare (Type IV) and, instead, usually is found in combination with Type II or 

III lipedema. The arms can be variably affected with nodular lipedema fat around the cubit nodes, over the brachioradialis, 

down the medial arm to the wrist in line with the thumb or 5th digit, the entire lower arm, or the entire arm. With 

permission [28].

Anatomiacal locations of lipedema fat

Common lipedema type combinations

Type I Type II Type III

Types II & IV Types III & IV

Type IV Type V
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overt secondary lymphedema with pitting edema in the legs 

and feet, called lipo-lymphedema [16]. Lipedema is also clas-

sified by types according to the anatomic location of the dis-

ease. Type I affects the area of the buttocks and hips; Type 

II affects the buttocks to knees, with formations of folds of 

fat around the inner side of the knee; Type III affects the but-

tocks to ankles; Type IV affects the arms; and Type V affects 

the lower legs (see Figure 1) [8].

Case Report

At approximately 12 years of age, an adolescent female be-

gan developing excess subcutaneous fat on the hips, thighs, 

calves, and ankles out of proportion to her upper body. Her 

thighs, calves, and ankles were disproportionately large and 

increased in size as she physically matured, although she was 

technically underweight, with a BMI of 17 kg/m2. Her uneven 

body shape became a source of poor self-esteem, progress-

ing to emotional distress. She felt ashamed of her legs, call-

ing them her “vanilla shame,” and “wore loose fitting clothing 
like long dresses that would hide” her legs. During her teens, 
her relationship with food became progressively unhealthier. 

She would restrict her eating, was persistently afraid of gain-

ing weight, and self-identified as overweight. She also would 

purge meals and abuse laxatives. At the age of 17, she met 

the DSM-5 criteria of anorexia nervosa [1]. At the height of 

her anorexia struggle, she was 5’10” and 50 kilograms, with 
a BMI of 15 kg/m2. She was prescribed antidepressant medi-

cation and participated in individual counseling. After a near-

ly decade-long struggle, her body image and thoughts about 

food and eating behavior became consistently healthy. She re-

covered from her anorexia and returned to a healthy weight 

of 68 kg, BMI 21.8 kg/m2, with the bulk of her fat tissue on 

the lower half of her body. Over the last 4-5 years, she noticed 

an increase in easy bruising and increasing heaviness, tender-

ness, and pain in her thighs and calves. At age 33 years, she 

presented to an outpatient medical office with disproportion-

ately large, heavy, tender legs (Figure 2).

Her past medical history was significant for urinary tract infec-

tions, migraine headaches, and pneumonia. Her social history 

was positive for the rare consumption of alcohol. Her family 

history was significant for her mother and sister with dis-

proportionately shaped and larger lower half of their bodies.

Her physical exam demonstrated a healthy weight of 68 Kg, 

height of 177.8 cm (5 feet 10 inches) with BMI 21.8 kg/m2. Her 

blood pressure was 118.0/82.0 mm Hg, with heart rate of 92 

beats per minute. The patient presented an overall appearance 

Figure 2.  Case photos were taken after return to health with remission of anorexia nervosa and at the time of lipedema diagnosis. 

(A) Front of torso showing very thin upper body with ribs visible, with larger hips and thighs; arrows point to ankle cuffs. (B) 

Torso at 45 degrees; left arrow points to ankle cuff. (C) Torso at 45 degrees right. Notice even at a healthy weight, intercostal 

spaces are noticeable; arrow points to ankle cuff.

A B C
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of a healthy young woman with small waist and visible ribs 

with increased fat tissue on the hips, thighs, and calves. Her 

heart, lungs, and abdominal exam were normal. An extremi-

ty exam found 1+ non-pitting edema present in the bilateral 

hips, thighs, and pretibial area. Trace non-pitting edema was 

detected on the arms. On the dorsal aspect of her feet, her skin 

was able to be pinched into a tent, a negative Kaposi-Stemmer 

Sign. The skin was soft with pea-to-walnut sized subcutane-

ous nodules palpable on the thighs and hips. There was sym-

metrical disproportionate excess fatty tissue on the front of 

the thighs, overhanging the knees, and on the inner and lat-

eral thighs. There was symmetrical disproportionate excess 

fatty tissue on the calves. Both ankles had subcutaneous fat-

ty tissue cuffs. There was faint erythema on the lower legs, 

which blanched on palpation. There was normal hair distribu-

tion for sex. Silver striae were present on both thighs. A joint 

exam was consistent with generalized joint hypermobility of 

the fingers, wrists, elbows, and knees by the Beighton Criteria 

with a score of 8 out of 9 (Table 3) [17].

She was diagnosed with Stage 1, Type 3, buttocks to ankles, 

lipedema following the International Consensus Diagnostic 

Criteria (Table 1) [8]. She was also diagnosed with Ehlers-

Danlos hypermobility syndrome (JHS/hEDS) [18].

Discussion

This clinical case shows how poor understanding and recog-

nition of lipedema can play a role in the self-identification of 

being overweight or obese. Lipedema is often associated with 

higher body weights and BMI, but this case shows lipedema 

can be present in underweight women. Lipedema is a loose 

connective tissue disease characterized by growth of painful 

loose connective tissue on the limbs, primarily of women, that 

is relatively resistant to diet and exercise, as in this case [8]. 

As it progresses, interstitial edema, inflammation, and tissue 

fibrosis develop, resulting in nodularity and swelling of the 

subcutaneous tissue [4]. The lack of a proper diagnosis of li-

pedema when present can affect body acceptance and play a 

role in distorted body perception of eating disorders. Anorexia 

nervosa is a psychiatric disorder that is characterized by body 

dysmorphia, chronic undernourishment, and low BMI. The body 

weight cut-off for anorexia is 15% below expected, or BMI less 

than 17.5 Kg/m2 [19].

Individuals with anorexia overly restrict food intake to correct 

a distorted body image [19]. The disproportionate increase in 

fat accumulation on the legs in lipedema is relatively resistant 

to diet and exercise, which, paired with lack of awareness of 

this medical disorder, leads to increasing frustration [6,20,21]. 

The lipedema tissue on the young woman’s legs in this case 

did not respond to weight loss, which resulted in more un-

healthy eating thoughts and behavior. The unhealthy behav-

ior included food restriction, meal purging, and laxative use. 

In our review of PubMed index studies, there are no published 

case reports or case series of anorexia nervosa and lipede-

ma. There is, however, a report by Kraus of a single-site study 

which showed an increased proportion of eating disorders in 

patients with lipedema [22]. The study consisted of 100 con-

secutive patients with lipedema; 74% had a history of eating 

disorders, 12% with periodic binge eating attacks, 8% with 

bulimia, and 16% with anorexia nervosa [22].

Anorexia nervosa has the highest mortality rate of any psychi-

atric disorder [23]. It has a prevalence of about 0.3% in young 

women. It is more than twice as common in teenage girls [23]. 

In our case, the onset was 17 years of age, which is in line 

with an average age of onset of 15 years. In addition, 80-90% 

of patients with anorexia are female [19].

Awareness of lipedema is very low among medical profession-

als and the general population [20]. A United Kingdom study 
showed 93% of patients who presented with lipedema signs 

and symptoms were not recognized by their physicians [20]. It 

is possible that awareness of lipedema could have helped the 

patient with body acceptance and prevented the development 

of anorexia. More study is needed to better understand if the 

disproportionate fat accumulation in lipedema or its relative 

resistance to diet is commonly responsible for eating disor-

ders in patient with this disease. In this case, the young wom-

an had Type 3 lipedema, which is lipedema from the ankles 

to buttocks. While up to 80% of women with lipedema have 

a combination lipedema of Type IV in the arms and Type II or 

III in the legs, this individual only had lipedema in her legs [8].

The patient was diagnosed with Ehlers-Danlos hypermobility 

syndrome (JHS/hEDS), which is thought to be the most common 

The ability to Right Left

(1)  Passively dorsiflex the fifth 

metacarpophalangeal joint to ³90°
1 1

(2)  Oppose the thumb to the volar aspect of 

the ipsilateral forearm
1 1

(3) Hyperextend the elbow to ³10° 1 1

(4) Hyperextend the knee to ³10° 1 1

(5)  Place hands flat on the floor without 

bending the knees
1

Total possible score 9

Table 3. Beighton’s joint hypermobility score.

One point can be gained for each side for maneuvers 1-4, so the 

hypermobility score will have a maximum of 9 points if all are 

positive [17].
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subtype of JHS/EDS, most cases of which are caused by genet-

ic defects in collagen production. Joint hypermobility diseas-

es are common connective tissue diseases. In one study, hy-

permobile joints were found in up to 60% of individuals with 

lipedema [10]. In support of lipedema as a connective tissue 

disease, the aorta was dilated during systole and diastole in 

women with lipedema [24] and there was a loss of elastici-

ty in the tissue of the calf [25]. These studies suggest that in-

creased connective tissue compliance may have a role in the 

development or progression of lipedema.

Anorexia has been reported in the literature to be associated 

with JHS/EDS [26]. It is thought that the extra-articular fea-

tures such as gastrointestinal problems, temporomandibular 

disorders, and food intolerances contribute to developing and 

maintaining disturbed eating behaviors and significant weight 

loss in JHS/hEDS [27]. Our patient did not have somatic prob-

lems associated with disturbed eating in JHS/hEDS; therefore, 

her anorexia was more likely to be associated with her feel-

ings of being overweight due to her lipedema.

Conclusions

Lipedema is a loose connective tissue disease of the limbs, pri-

marily in women, that results in a fibrotic fat tissue that resists 

loss by even severely restricted calorie intake, as was seen in 

this case. The poor recognition of lipedema by medical pro-

fessionals and the public can affect body image acceptance. 

The disproportionate subcutaneous adipose tissue of lipede-

ma was confused with obesity by the young woman in this 

case and likely played a role in her development of an eating 

disorder. Eating disorders, such as anorexia nervosa, are not 

rare and may occur with increased frequency in women with 

lipedema, and also for somatic reasons in people with JHS/

hEDS. More study of the prevalence of anorexia nervosa and 

other eating disorders in the lipedema population is needed. 

Increased awareness of lipedema in the medical community 

can result in better education of patients, which may reduce 

the incidence of eating disorders in this population.
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