
Received: 2020.12.06
Accepted: 2021.02.23

Available online: 2021.04.09
Published: 2021.05.07

 2314   3   1   20

A 41-Year-Old Woman with Excessive Fat of the 
Lower Body Since Puberty with Progression 
to Swollen Ankles and Feet Despite Caloric 
Restriction, Due to Lipedema and Protein-Calorie 
Malnutrition: A Case of Stage 3 Lipedema
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 Patient: Female, 41-year-old
 Final Diagnosis: Malnutrition
 Symptoms:	 Leg	edema	•	weakness
 Medication: —
 Clinical Procedure: Lymphatic mapping
 Specialty:	 Dermatology	•	Endocrinology	and	Metabolic	•	Surgery

 Objective: Rare co-existance of disease or pathology
 Background: Lipedema is a common condition that presents as excessive fat deposition in the extremities, initially spar-

ing the trunk, ankles, and feet, and is found mainly in women, usually occurring after puberty or pregnancy. 
Lipedema can progress to include lipo-lymphedema of the ankles and feet. This report is of a 41-year old wom-
an with Stage 3 lipedema and lipo-lymphedema with excessive fat of the lower body since puberty, with pro-
gression to swollen ankles and feet despite dietary caloric restriction.

 Case Report: A 41-year-old woman noticed increased fat in her legs since age 12. Her weight and leg size increased until 
age 21, when she reached a maximum weight of 165 kg, and underwent a Roux-En-Y gastric bypass. Over 12 
months, she lost 74.8 kg. Her trunk significantly reduced in weight, but her legs did not. Fifteen years later, dur-
ing recovery from hysterectomy surgery, she became progressively weaker and swollen over her entire body. 
Laboratory test results showed hypoalbuminemia (2.0 g/dL), lymphopenia, and hypolipoproteinemia. She was 
diagnosed with protein and calorie malnutrition with marked gut edema requiring prolonged parenteral nutri-
tion. After restoration of normal protein, her health returned and her pitting edema resolved, but her extrem-
ities remained enlarged. She was subsequently diagnosed with lipedema.

 Conclusions: This report demonstrates that early and correct diagnosis of lipedema is important, as women who believe the 
condition is due to obesity may suffer the consequences of calorie or protein-calorie deficiency in an attempt 
to lose weight.
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Background

Lipedema is a loose connective tissue (LCT) disease character-
ized by disproportionate accumulation of fibrotic subcutaneous 
adipose tissue and extracellular fluid in the limbs of women due 
to microvascular inflammation [1]. Lipedema is poorly recognized 
and it is often confused with lifestyle-induced obesity [2]. Often, 
women with lipedema are instructed to reduce caloric intake or 
increase exercise, neither of which substantially affects lipede-
ma. Lipedema is also often confused with lymphedema, which 
causes asymmetric swelling of the limbs and is caused by de-
fects in lymphatic transport [3] (Table 1). The diagnosis of lipede-
ma is based on the clinical criteria first published by Wold and 
updated most recently with International Consensus Diagnostic 
Criteria [4,5] (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 lipede-
ma is not known; however, the most cited estimate of preva-
lence is 11% of the female population [6]. Lipedema is classified 
as a diffuse painful symmetric lipomatosis and needs to be dif-
ferentiated from another lipomatosis disease, called Dercum’s 
disease, which is characterized by painful lipomas [7].

Lipedema progression is graded by stages [3,5,8]. Stage 1 li-
pedema is characterized by a thickening and disproportionate 
accumulation of loose connective tissue in the extremities. The 
skin remains smooth, but there are small palpable nodules in 
the LCT; the tissue is generally not heavy or  swollen, but there 
may be pain, and there is resistance to weight loss by diet or 
exercise. Stage 2 lipedema is characterized by increased fi-
brous tissue leading to larger palpable nodules in the LCT and 
increased swelling and tenderness of affected areas. Stage 3 
lipedema is characterized by formation of lobules of skin and 
LCT, and larger and more extensive masses in the tissue [8]. 
Increased tissue sodium and extracellular water are seen in 
Stage 2 and 3 lipedema [9,10]. Delayed lymphatic transport 

in lipedema may be present before overt clinical secondary 
lymphedema or lipo-lymphedema is seen [11,12]. A percent-
age of women in Stage 3 lipedema develop overt secondary 
lymphedema with pitting edema in the legs and feet, called 
lipo-lymphedema [13].

Body mass index (BMI) is commonly used to aid in the di-
agnosis of diseases. BMI less than 18.5 kg/m2 is associated 
with malnutrition. Obesity is often defined as BMI at or above 
30 kg/m2 [14]. Lipedema is often associated with an increased 
BMI and confused with non-lipedema obesity [2]. However, 
non-lipedema obesity is often more centrally located, especial-
ly around the abdomen or android area, resulting in metabolic 

 Lipedema Lymphedema Lifestyle-induced obesity

Sex Women Women and men Women and men

Adiposity Bilateral extremities Unilateral or bilateral extremities Whole body, proportionate

Symmetric Asymmetric Symmetric

Edema Non-pitting Pitting None

Minimal change with elevation; 
minimal change with compression

Reduced by elevation; reduced with 
compression (except in late stage)

No change with elevation or 
compression

Tissue turgor Soft Firm Soft

Pain Tender to palpation Usually nontender None

Infection Rare Common Rare

Table 1. Comparison of findings in lipedema, lymphedema, and lifestyle-induced obesity.

Shared with permission from author Herbst [3]. Originally published in Buck DW 2nd, Herbst KL. Lipedema: A relatively common disease 
with extremely common misconceptions. Plast Reconstr Surg Glob Open. 2016;4(9):e1043.

Almost exclusive occurrence in women

Bilateral and symmetrical manifestation with minimal 
involvement of the feet

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 80% of the time*

Hypothermia of the skin*

Swelling worsens with orthostasis in summer*

Unaffected by caloric restriction*

Telangiectasias*

Table 2. Diagnostic criteria for lipedema.

* Added by Herbst [2].
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disease such as type 2 diabetes mellitus (DM2), whereas li-
pedema is disproportionately located below the waist and also 
on the arms in gynoid areas, and this pattern is usually cardio-
protective [15]. Therefore, defining obesity by increased BMI 
alone can be inaccurate because it describes two very differ-
ent adipose tissue diseases. This clinical case illustrates that 
solely using BMI to describe obesity can lead to misleading or 
inaccurate conclusions. This report is of a 41-year old woman 
with Stage 3 lipedema and lipo-lymphedema with excessive 
fat of the lower body since puberty, with progression to swol-
len ankles and feet despite dietary caloric restriction.

Case Report

A 41-year-old woman presented with profound weakness, swell-
ing, and fluid weeping from her legs. The patient reported larg-
er hips and legs since age 12. She continued to gain weight 
in hips and legs over the next 6 years. At approximately age 
18 she began gaining weight all over her body. At age 23 she 
developed DM2. At that time, her BMI was 62 kg/m2 [height, 
160 cm; weight, 159 kg]. She underwent a Roux-En-Y gastric 
bypass the following year and lost 61 kg, bringing her weight 
down to 97.5 kg [BMI, 38 kg/m2] and resulting in resolution 
of her DM2. She lost weight primarily in her trunk while her 
legs remained disproportionately enlarged despite compliance 
with the post-bariatric diet. Over the next 15 years, numer-
ous physicians recommended additional caloric restriction to 
correct the disproportionate subcutaneous tissue in her arms 
and legs. Three years prior to presentation, at age 38, she had 
a fallopian coil/ESURE placed which was removed a year later 
by total hysterectomy. Over the year prior to presentation, she 
lost additional weight to a nadir of 72.6 kg [BMI, 28.3 kg/m2], 
after which her weight began to increase as she developed 
progressive swelling, weakness, sores in her mouth, and loss 
of appetite. Paradoxically, for 6 months prior to presentation, 
despite a loss of appetite, her weight increased by 29.5 kg to 
97.5 kg. Her weakness progressed to the point that she was 
falling when attempting to walk across a room. Thereafter, she 
required a walker to ambulate, and both legs began to leak a 
clear yellow fluid. She presented to several healthcare facili-
ties, without proper diagnosis. Her past medical history was 
significant for DM2, hypothyroidism, gastroesophageal reflux 
disease, fibromyalgia, and depression. Her surgical history in-
cluded a Roux-En-Y gastric bypass, hysterectomy, cholecys-
tectomy, and inguinal hernia repair. She was a mother of 1 
daughter, smoked 2 packs of cigarettes per week and did not 
drink alcohol. She took the following medications daily: levo-
thyroxine, bumetanide, citalopram, and potassium chloride.

Her exam vital signs were: blood pressure, 110/58; regular pulse 
at 59 beats per minute; height, 160 cm [5’ 3”]; weight, 97.5 kg; 
BMI, 38 kg/m2. Her general appearance was as a chronically ill 

woman with diffuse total body edema. She was unable to walk 
without the assistance of a walker, and then only for short dis-
tances. Her face showed periorbital edema bilaterally and shallow 
erosions on the tongue and mucous membranes of her mouth. 
Her lungs were clear and heart rate regular, with normal-sized 
maximal impulse without displacement. She had diffuse 2+ pit-
ting edema on the legs and trunk. She had trace to 1+ pitting 
edema on the arms. Her abdomen was soft, mildly distended, 
mildly protuberant, nontender, and without hepatosplenomegaly. 
She had disproportionately large arms and legs with cuff signs on 
both wrists and ankles, consistent with lipedema and/or lymph-
edema. Her skin exam revealed thin and shiny skin with pitting 
edema on arms, legs, and abdomen, with small superficial skin 
ulcerations weeping a clear yellow sticky liquid on both medial 
ankles. The skin on her hips, legs, and arms was tender to pal-
pation and revealed pea- to walnut-sized subcutaneous nodules 
consistent with lipedema. Skin lobules, rounded and extruded 
projections of skin and subcutaneous tissue, were seen at the in-
ner knee, inner thigh, lateral thighs, and upper arms, consistent 
with Stage 3 lipedema. Her fingernails and toenails were thick-
ened and brittle. She had telangiectasias present on her bilat-
eral lower extremities. Her feet and hands had positive Kaposi-
Stemmer signs (inability to tent the skin on the dorsal aspect of 
the second digit). Laboratory test results are shown in Table 3.

Clinical course

The patient was diagnosed with severe protein-calorie mal-
nutrition, anasarca, and Stage 3, Type 3 (waist to ankle), and 
type 4 (arms affected) lipedema. The hypoalbuminemia caused 
not only pitting edema of her face, trunk, and extremities, but 
also gut edema, so that the patient was unable to absorb nu-
trition properly from her gastrointestinal tract. She was started 
on parenteral nutrition. As her nutritional state and her serum 
protein levels improved, her pitting edema resolved and she 
lost 29.5 kg. Her Kaposi-Stemmers sign reverted to negative in 
her hands and feet, consistent with lipedema without clinically 
significant secondary lymphedema. However, mild non-pitting 
edema in her extremities persisted, which is consistent with li-
pedema in Stages 2 and 3 of the disease. After several weeks 
of parenteral nutrition, she was started on enteral and then oral 
nutrition. Her microcytic iron deficiency anemia, vitamin D defi-
ciency, lymphopenia, and hyperlipoproteinemia all resolved with 
supplementation and resolution of her gut edema. After stabili-
zation in an acute care setting, she was transferred to a rehabil-
itation unit to recover her strength and mobility (Figure 1A, 1B).

Discussion

This clinical case sheds some insight into the loose connec-
tive tissue disease of lipedema, which is dominated by adi-
pose tissue that can persist in the face of severe protein-calorie 
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malnutrition, and how persistent lipedema tissue can delay a 
diagnosis of malnutrition. The case also illustrates how ede-
ma in lipedema can be multifactorial and switch between non-
pitting edema, with no involvement of the feet and hands, to 
pitting edema, with involvement of the feet and hands. The 
presence of orthostatic or dependent edema, which usual-
ly spares the feet, has been considered a sign of the disease 
since it was first described by Allen and Hines, but it remains 
poorly understood [16]. Clinically, on exam, one can appreciate 
weighty subcutaneous tissue with non-pitting edema in the 
dependent extremities in women with stage 2 and 3 lipedema. 
Crescenzi et al showed that there is increased tissue sodium 
in the lower extremities of women with lipedema on magnet-
ic resonance imaging (MRI), suggesting an increase in glycos-
aminoglycans, which bind sodium but also water [9]. This in-
creased sodium in the lower extremity skin is present even 
when there is no free fluid seen in the lower extremities on 
MRI [9]. This may be one reason why patients with lipedema 

often have non-pitting edema (the water/fluid is bound to gly-
cosaminoglycans) instead of pitting edema (characterized by 
increased unbound water/fluid). Increased extracellular water 
has been shown to be present in the lower extremities, com-
pared with the upper extremities, of women with higher stag-
es of lipedema: Stages 2 and 3 when measured by bioimped-
ance spectroscopy [10]. Delayed lymphatic transport is also 
found by lymphangioscintigraphy in patients with lipedema 
before the overt appearance of clinical secondary lymphede-
ma or lipo-lymphedema [11]. In the case presented here, non-
pitting edema was present in the subcutaneous adipose tis-
sue of the lower extremities. This non-pitting edema spared 
the feet when the patient was in a good nutritional state of 
health with normal protein levels. This is consistent with the 
above clinical scientific observations of lipedema. During her 
state of protein-calorie malnutrition, her feet and hands de-
veloped pitting edema, which is also seen in advanced stage 3 
lipedema and which is often described clinically as secondary 

Test	Name Result Range

White blood cell 3.0 (Low) 3.8-10.8 K/µL

Hemoglobin 9.8 (Low) 11.7-15.5 g/dL

Hematocrit 33% (Low) 35-45%

Platelet count 380 (Normal) 140-400 K/µL

Absolute neutrophils 1700 (Normal) 1500-7800 cells/µL

Vitamin D 10 ng/ml (Low) 20-40 ng/ml

LDL 65 (Normal) Desirable: < 100 mg/dL

HDL 63 (High) Desirable: < 50 mg/dL

Total cholesterol 153 (Normal) Normal: <200 mg/dL

Glucose 87 mg/dL (Normal) 70-120 mg/dL

Albumin 2.0 (Low) 3.6-5.1 g/dL

Total protein 5.5 (Low) 6.1-8.1 g/dL

Blood urea nitrogen 10 (Normal) 7-25 mg/dL

Creatinine 0.6 (Normal) 0.5-1.05 mg/dL

Sodium 137 (Normal) 135-146 mmol/L

Potassium 3.7 (Normal) 3.5-5.3 mmol/L

Chloride 100 (Normal) 98-110 mmol/L

Carbon dioxide 22 mmol/L (Normal) 20-32 mmol/L

Calcium 8.4 mg/dl (Low) 8.6-10.4 mg/dL

Lymphoscintigram
Radiotracer uptake in lymph nodes with slightly delayed clearance in all 4 limbs; 
interpreted as normal

Table 3. Laboratory test results.

LDL – low-density lipoprotein; HDL – high-density lipoprotein.
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lymphedema and or lipo-lymphedema. In the case presented 
here, we believe her lymphedema was secondary to her hy-
poalbuminemia because her lymphoscintigram was interpret-
ed as showing delayed transport but was otherwise normal.

This case illustrates an individual who simultaneously had pro-
tein-calorie malnutrition and a BMI over 30 kg/m2, consistent 
with obesity. Her increased BMI was largely due to lipedema 
tissue in the extremities, as her trunk was clearly not obese. 
Obesity is defined by the World Health Organization [WHO] as 
abnormal or excessive fat accumulation that presents a risk to 
health. The WHO further defines a BMI over 25 kg/m2 as over-
weight, and BMI over 30 kg/m2 as obese [14]. The distribution of 
the patient’s excess fat accumulation was not centrally located 
but was distributed on her hips, arms, and legs. This distribu-
tion of fat is not associated with metabolic disease, including 
cardiovascular disease, hypertension, and diabetes [15]. A bet-
ter definition of obesity is the Obesity Medicine Association’s 
definition: a chronic, relapsing, multifactorial, neurobehavior-
al disease, wherein an increase in body fat promotes adipose 
tissue dysfunction and abnormal fat mass physical forces, re-
sulting in adverse metabolic, biomechanical, and psychoso-
cial health consequences [17]. Lipedema tissue contains hy-
pertrophic adipocytes, similar to non-lipedema obesity, and is 

associated with lymphedema, similar to non-lipedema obesi-
ty [7]. However, the disproportionate fat accumulation in lipede-
ma that confers unique mobility issues is generally not associ-
ated with other metabolic effects until later stages [15]. This 
case shows a woman who, despite her elevated BMI, had hy-
polipoproteinemia, low-to-normal blood sugar, and other met-
abolic measures which are considered cardioprotective and not 
associated with the metabolic changes seen in obesity. BMI is 
a score and is not an objective measurement of disease-asso-
ciated fat mass or, more precisely, fat mass-related mechanical 
and metabolic disturbances. BMI can be elevated by increased 
nonfat mass such as fluid weight, as seen in this case, or in-
creased muscle mass. In summary, a BMI score, just like the 
height and weight measurements from which it is derived, is 
not a biologically representative measure. This case demon-
strates how BMI ranges used by the WHO for diagnosis of over-
weight and obesity can be misleading or biologically wrong, as 
in this case of a patient with lipedema [18]. Awareness of li-
pedema among healthcare professionals is poor, and individ-
uals with lipedema are often told they can be treated with ca-
loric restriction, as occurred in this case [19].

The patient’s lymphorrhea and body swelling were second-
ary to hypoproteinemia and not due to liver, kidney, or heart 

Figure 1.  Side (A) and front (B) views of legs, arms, and torso of a woman with type 3, stage 3 lipedema of the legs and type 4, stage 3 
lipedema of the arms. These photos were taken approximately 2 years after presentation to the hospital and after resolution 
of severe protein-calorie malnutrition and a return to her normal state of health.

A B

Wright T.F. and Herbst K.L.: 
Lipedema despite malnutrition
© Am J Case Rep, 2021; 22: e930306

e930306-5 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



disease, or even lymphedema. The edema and lymphorrhea 
resolved after the patient’s protein level returned to normal. 
The patient’s lymphoscintigram also did not show evidence of 
lymphedema, although the clearance of radiotracer was slight-
ly delayed. The slight delay in clearance could have been sec-
ondary to hypoalbuminemia or inflammation inhibiting lym-
phatic vessel pumping [20]. Lipedema is often associated with 
delayed clearance of radiotracer in lymphangioscintigraphy 
studies [11,12] and can cause secondary lymphedema, but 
did not in this case.

Lipedema is characterized by onset and worsening during pe-
riods of hormonal changes such as puberty, as occurred in this 
case [5,8]. The patient’s history of worsening of symptoms af-
ter her total hysterectomy is also noteworthy. Development 
or worsening of lipedema is often associated with hormonal 
changes such as hysterectomy with removal of the ovaries [8]. 
The patient had a steady weight until her total hysterectomy 
resulted in worsening of her edema. The nutritional stress of 
recovering from surgery may also have precipitated protein 
malnutrition, which can result in gut edema.

References:

 1. AL-Ghadban S, Cromer W, Allen M, et al. Dilated blood and lymphatic mi-
crovessels, angiogenesis, increased macrophages, and adipocyte hypertro-
phy in lipedema thigh skin and fat tissue. J Obesity. 2019;2019:8747461

 2. Herbst KL. Rare adipose disorders (RADs) masquerading as obesity. Acta 
Pharmacol Sin. 2012;33(2):155-72

 3. Buck DW 2nd, Herbst KL. Lipedema: A relatively common disease with 
extremely common misconceptions. Plast Reconstr Surg Glob Open. 
2016;4(9):e1043

 4. Wold LE, Hines EA Jr., Allen EV. Lipedema of the legs; a syndrome charac-
terized by fat legs and edema. Ann Intern Med. 1951;34:1243-50

 5. Sandhofer M, Habbema L, Herbst K. Prevention of progression of lipedema 
with liposuction using tumescent local anesthesia: Results of an International 
Consensus Conference. Dermatol Surg. 2020;46(2):220-28

 6. Foldi E, Foldi M. Lipedema. In: Foldi M, Foldi E, editors. Foldi’s Textbook of 
Lymphology. Munich, Germany: Elsevier GmbH, 2006; 417-27

 7. Beltran K, Herbst KL. Differentiating lipedema and Dercum’s disease. Int J 
Obes (Lond). 2017;41(2):240-45

 8. Wollina U. Lipedema – an update. Dermatol Ther. 2019;32(2):e12805

 9. Crescenzi R, Marton A, Donahue PMC, et al. Tissue sodium content is ele-
vated in the skin and subcutaneous adipose tissue in women with lipede-
ma. Obesity (Silver Spring). 2018;26(2):310-17

 10. Crescenzi R, Donahue PMC, Weakley S, et al. Lipedema and Dercum’s disease: 
A new application of bioimpedance. Lymphat Res Biol. 2019;17(6):671-79

Conclusions

This case report demonstrates that an early and correct diag-
nosis of lipedema is important, as women who believe the con-
dition is due to obesity may suffer the consequences of calo-
rie or protein-calorie deficiency in an attempt to lose weight. 
This case also illustrates that lipedema can persist even in the 
face of severe protein and calorie malnutrition and that BMI 
can be an inaccurate guide for the diagnosis of lipedema, mal-
nutrition, and obesity.

Conflict of interest

None.

 11. Forner-Cordero I, Olivan-Sasot P, Ruiz-Llorca C, et al. Lymphoscintigraphic 
findings in patients with lipedema. Rev Esp Med Nucl Imagen Mol. 
2018;37(6):341-48

 12. Gould DJ, El-Sabawi B, Colletti PM, et al. Abstract: Uncovering lymphat-
ic transport abnormalities in patients with lipedema. Plast Reconstr Surg 
Glob Open. 2017;5(9 Suppl.): 215

 13. Herbst K, Mirkovskaya L, Bharhagava A et al. Lipedema fat and signs and 
symptoms of illness, increase with advancing stage. Arch Med. 2015;7:4-10

 14. WHO Consultation on Obesity (1999: Geneva, Switzerland) & World Health 
Organization. (2000). Obesity: Preventing and managing the global epidem-
ic: Report of a WHO consultation. World Health Organization

 15. Torre YS, Wadeea R, Rosas V, et al. Lipedema: Friend and foe. Horm Mol 
Biol Clin Investig. 2018;33(1):/j/hmbci.2018.33.issue-1/hmbci-2017-0076/
hmbci-2017-0076.xml

 16. Wold LE, Hines EA Jr., Allen EV. Lipedema of the legs; A syndrome charac-
terized by fat legs and edema. Ann Intern Med. 1951;34(5):1243-50

 17. Felmerer G, Stylianaki A, Hägerling R, et al. Adipose tissue hypertrophy, an 
aberrant biochemical profile and distinct gene expression in lipedema. J 
Surg Res. 2020;253:294-303

 18. Müller MJ, Braun W, Enderle J, et al. Beyond BMI: Conceptual issues relat-
ed to overweight and obese patients. Obes Facts. 2016;9(3):193-205

 19. Fetzer A, Fetzer S. Early lipoedema diagnosis and the RCGP e-learning course. 
Br J Community Nurs. 2015;(Suppl.S22): S24,S26-28

 20. Schwager S, Detmar M. Inflammation and lymphatic function. Front Immunol. 
2019;10:308

Wright T.F. and Herbst K.L.: 
Lipedema despite malnutrition

© Am J Case Rep, 2021; 22: e930306

e930306-6 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


