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      The term "lipedema" identifies a pathology defined for the 

first time by Allen and Hines in 1940 and characterized by an 

increase in subcutaneous adipose tissue associated with 

transient edema aggravated by prolonged standing, especially 

in the summer season [1]. Lipedema is a chronic condition 

characterized by a disproportionate increase in adipose tissue 

and pain. The disease involves more frequently the lower and 

the uppers limbs, generally sparing the hands and feet, 

resulting in pronounced disproportion between extremities and 

trunk, but potentially could involve any part of the body. 

Lipedematous adipose tissue is a tissue that shows specific 

characteristics of chronic inflammation and fibrosis, which 

does not only involve the adipocytes but in general, the 

subcutaneous loose connective tissue of the affected areas [2-

4]. There are three main clinical stages of lipedema based on 

the clinical feature of the subcutaneous tissue and skin 

changes (Figure 1). The severity of the disease increases with 

the clinical stage [3]: 

 

- Stage 1 skin has a smooth texture with subdermal 

pebblelike feel due to underlying loose connective tissue 

fibrosis. 

- Stage 2 women have more lipedema tissue than women 

with Stage 1 and skin dimpling due to progressed fibrotic 

changes and excess tissue. Palpable nodules may be more 

numerous and larger. 

- Stage 3 features increased lipedema tissue more fibrotic in 

texture with numerous large subdermal nodules and 

overhanding lobules of tissue. 
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Figure 1: The figure shows the 3 clinical stages of lipedema: Stage 1 (A), Stage 2 (B), Stage 3 (C). 

 

      If lymphological alterations arise in a particularly 

advanced stage 3, some authors define this clinical picture 

with the term lipo-lymphedema or Stage 4, while otherwise, 

when the alterations of the lymphatic system arise and remain 

parallel to the lipedema and therefore can be also present in 

the initial stages, some authors define the clinical picture with 

the term lympho-lipedema, a clinical condition in which two 

pathologies coexist in the same patient [5]. 

 

      Until a few years ago, the adipose tissue has been 

considered to be only a passive tissue for the storage of excess 

energy in the form of fat. However, there is now compelling 

evidence that adipose tissue acts as endocrine secretory organ 

being actively involved in cell function regulation through a 

complex network of endocrine, paracrine, and autocrine 

signals and that influence the response of many organs, such 

as hypothalamus, pancreas, liver, skeletal muscle, kidneys, 

endothelium and immune system [6]. 

 

      On the other hand, since the disease often occurs with 

puberty, oral contraceptive use, pregnancy, and the menopause 

it is hypothesized that a hormonal change may be involved in 

initiating and in the evolution of the disease [7]. 

 

      It is thought that there is an involvement of estrogens, also 

due to the evidence of the disease in male subjects in conditions of 

sex steroid imbalance. 

 

      But another very interesting aspect, in our opinion, is also 

simply linked to the effect that sex steroids have on the 

vascular system, both arterial and venous. For example, a 

vasodilatation effect has been demonstrated which involves 

multiple mechanisms and signaling pathways of estrogen and 

progesterone receptors during the physiological changes in the 

menstrual cycle or in pregnancy with effects on the valve 

closure time and on the vein diameter, which could at least 

explain the worsening of symptoms during the luteal phase of 

the menstrual cycle and in pregnancy. But this aspect could 

also be the trigger that leads to the onset of the disease [8-11]. 

In any case, what we are observing in our population of over 

200 patients, is that this close relationship between estrogens 

and lipedema may not always be so close, given that,  the 

disease arises with menarche in the most cases (about 60%), 

but in the remaining cases (about 40%) before (most of cases) 

or after puberty, and in sporadic case (about 3%) with the 

menopause; at the same time, a clinical deterioration following 

the intake of oestrogens or a pregnancy is observed in about 

50% of cases, while in over 60% the disease worsened with 

menopause. Thus these observations could raise the realistic 

doubt that there are different clinical or pathogenic phenotypes 

of this disease, for example, phenotypes with a different 

sensitivity to estrogens. 

 

      On the other hand, as it is true that steroids influence the 

disposition of adipose tissue in women and men [12] if we 

study other endocrinopathies, we cannot overlook the fact that 

the distribution of adipose tissue is very often suggestive of 

the underlying hormonal imbalance (and of the metabolic 

consequences), such as, for example, as far as can be observed 

in the classic appearance of women affected by hyperandrogenism 

or in cases of hypercortisolism or hypogonadism in men. Indeed, 

it is particularly curious that the classic android disposition of 

hyperandrogenism is almost the opposite of what is observed 

in most patients suffering from lipedema. 
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      But in this case, the difference lies not only in the arrangement 

of the adipose tissue, but also and above all in the signs and 

symptoms and in the histological alterations that this tissue 

shows. 

 

      Therefore, although fundamental, perhaps it is not only 

estrogens that we need to observe, but it is possible that in this 

disease there is the involvement of more than one hormonal 

system, theoretically all hormonal systems that can have an 

effect on the growth and metabolic function of adipose tissue 

such as, for example, the entire pituitary-ovarian and adrenal 

axis, including androgens and cortisol, thyroid function, 

glucose metabolism and the GH-IGF-1. And this, in part, is 

what is emerging from our daily experience. The mechanisms 

are probably complex, and the involvement of hormonal system, 

in turn, could be primary or secondary to the disease. 

      But trying to simplify things, let's start from the simple 

observation that, at least in our series, the prevalence of 

obesity, defined with BMI (BMI ≥30 kg/h2) was about 40%, 

but differently from what was expected for the phenotype 

(gynoid phenotype) of these patients, we found an increase in 

waist circumference > 80 cm , a cut off considered diagnostic 

for visceral obesity according to the International Diabetes 

Federation (IDF) and the European Association for the Study 

of Obesity (EASO) in over 80% of patients and a waist 

circumference > 88 cm , a value considered equivalent to the 

presence of BMI > 30 kg/m2 by the European Society of 

Endocrinology (ESE), was found in over 60 %. 

 

      And this data already supports the importance of an 

adequate endocrine-metabolic study in these patients, even if 

the increase in waist circumference could be due to the 

presence of lipedema also in this site, an aspect that will need 

to be investigated. 

 

      An increased BMI leads to several hormonal changes, the 

most obvious example being insulin resistance. Additionally, 

concomitant hormonal diseases can be present in obesity and 

must be properly diagnosed and the diagnosis might be more 

difficult due to alterations caused by body fatness itself [13]. 

 

      The presence of alterations in glucose metabolism is the 

first aspect that must be considered, and in this case, in our 

opinion, the determination of fasting blood sugar is not 

sufficient to avoid this alteration, because what we are seeing 

most frequently is insulin resistance. 

 

      Considering the observed cases of fasting hyperglycemia, 

impaired glucose tolerance and insulin resistance (assessed 

with HOMA-IR, a ratio between glycemia and insulin), the 

overall prevalence of alterations in glucose metabolism is 

approximately 35% and is about 50% in patients with Stage 3, 

in case of BMI ≥30 kg/h2 and when in addition to the lower 

limbs, the disease also affects the upper limbs. No cases of 

diabetes mellitus were diagnosed, while we found a condition 

of impaired glucose tolerance in only 5% of cases, despite the 

high prevalence of obesity. And this aspect is even more 

important, if we consider that in this population, we are 

noticing greater evidence of menstrual irregularities, such as 

oligo-anovulation (present in almost a third of patients) and of 

polycystic ovarian syndrome (present in over 15% of cases), 

situation in which a greater prevalence of alterations of glucose 

metabolism has already been demonstrated [14]. 

 

      Some characteristics of lipedema, such as the presence of 

bruising, pain in the lower limbs, fatigue with movement, 

abdominal obesity, especially if in the presence of sudden 

weight gain and dorsocervical hump (“buffalo hump”), could 

be sufficient to require the exclusion of hypercortisolism. In 

our population, we have never diagnosed hypercortisolism, but 

it is true that some patients have reported a worsening of the 

clinical picture following the intake of cortisone and that we 

have had cases of lipedema diagnosed in patients with a 

positive history of Cushing's disease. On the other hand, it is 

interesting to note that in these patients the presence of a 

dorsocervical hump would also seem to suggest an 

involvement of the upper limbs due to lipedema, having been 

found only in this case. 

 

      No significant alterations in the levels of gonadotropins, 

estradiol and progesterone emerged, results compatible with 

the phase of the menstrual cycle or with the menopausal state. 

Overall, considering the levels of total testosterone, Free Androgen 

Index (FAI), androstenedione and DHEA-S, the prevalence of 

hyperandrogenemia in our population was comparable to that 

estimated in the general population. 

 

      Finally, as already described in the literature [3], 

hypothyroidism is also frequently found in our population, in 

about 30% of cases. The prevalence of hypothyroidism also 

increases with clinical stage, affecting about 50% of the 

population in the third stage and as expected, is higher 

prevalence in obese subjects than in normal weight subjects 

(more than 55%). The prevalence of autoimmune hypothyroidism 

and primary hypothyroidism was comparable in our population, 

but it may be interesting to highlight that in non-obese subjects 

the main cause of hypothyroidism is primary hypothyroidism, in 

obese subjects instead the main cause of hypothyroidism is 

autoimmune. 

 

      But even more interesting, how unexpected is the data 

relating to the prevalence of autoimmune thyroiditis that we 

have found in more than 30% of our population, with no 

differences between clinical stages. This data has never been 

reported in the literature, and could be relevant, considering 

that an association between autoimmune diseases and other 

adipose tissue diseases has been described, as in the case of 

acquired generalized lipodystrophy [15]. Another aspect that 

could explain this, could be the link between immune and 

inflammatory processes and adipose tissue, while adipose 

tissue plays a critical role as an endocrine organ which produces 

number of active peptides, including leptin and adiponectin, for 

example, and numerous cytokines. 

 

      Among the comorbidities detected in this population, the 

most prevalent finding is the insufficiency of vitamin D (in 

more than 85%). Even this data is not surprising for many 

reasons, among which the high prevalence in the general 
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population, especially in female population and in obese subjects, 

in case of lipedema, in our opinion, it is a problem that should not 

be underestimated and should be treated as a possible concomitant 

and worsening factor of the symptoms of lipedema, being able to 

favor, for example, the pain in the limbs and the fatigue often 

described by the patients. 

 

      The last aspect concerns the levels of IGF-1, as analyzing 

our first data, it would seem to be the only hormone (besides 

fasting insulin) that correlates with the severity of the clinical 

stage. This data has never been described in the literature. 

although, from in vitro studies, performed on adipose stem 

cells obtained from lipoaspirate, demonstrated a difference in 

the expression of IGF-1 during the proliferative activity and a 

role of IGF-1 in the pathogenesis of lipedema has been 

postulated [17]. But this aspect still needs to be studied and 

evaluated in relation to the clinical characteristics, it could be 

a suggestive index of clinical severity, if confirmed by what 

has been revealed by these initial observations. 

 

      In conclusion, from what we see in daily practice, the 

importance of thorough clinical evaluation of the patient 

suffering from lipedema of the lower limbs is emerging more 

and more, also from an endocrine-metabolic point of view. 

This is because, even if the pathogenesis is not yet clearly 

known, the pathophysiological relationship between the endocrine 

system and adipose tissue is certainly known and this fact must 

not be ignored, also for possible pharmacological and/or 

nutritional interventions aimed at the specific problems of 

each individual patient. Therefore, from the findings obtained, 

the clinical and endocrine-metabolic evaluation is inseparable 

from the overall management of patients affected by lipedema 

especially in the more severe stages, in the event of a greater 

extension of the disease or, even more simply, in the case of 

concomitant obesity according to the guidelines international 

endocrinological guide. 

 

      Endocrinology and lipedema can no longer be considered 

two separate universes. 
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