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Introduction: Madelung's disease (MD), also known as multiple symmetric lipomatosis, is a rare metabolic disorder characterized by the accumulation of unencapsulated adipose tissue, predominantly in the head, neck, and upper trunk. Non-surgical treatment options remain limited in effectiveness, making surgical excision the primary therapeutic approach. However, challenges such as intraoperative bleeding and postoperative recurrence necessitate ongoing refinement of surgical techniques.



Methods: We conducted a retrospective case series involving six patients diagnosed with Madelung's disease and treated surgically between 2018 and 2024 at the Department of Plastic Surgery, University Clinical Hospital in Gdańsk. All patients underwent staged surgical excision of pathological adipose tissue following infiltration with Klein's solution to minimize bleeding. Demographic and clinical data, comorbidities, fat distribution patterns (Type I or II), and body mass index (BMI) were recorded. The primary outcome was recurrence in the operated regions over a one-year follow-up period; the secondary outcome was the occurrence of surgical complications.



Results: The study included five male and one female patient, with a mean age of 57 years (range: 44–67). Risk factors included smoking (n = 4), alcohol abuse (n = 2), and metabolic or systemic comorbidities. The BMI ranged from 21 to 33. All patients underwent successful surgical resection, with no recurrence of adipose tissue in the treated areas during follow-up. Histopathological evaluation confirmed the presence of benign lipomas in all specimens. No major complications, such as excessive bleeding or postoperative infections, were observed.



Discussion: Surgical excision with prior infiltration of Klein's solution appears to be a safe and effective treatment for Madelung's disease, offering low recurrence and complication rates. The use of staged procedures and careful intraoperative management is critical in addressing the disease's vascular and infiltrative nature. While these findings are promising, larger prospective studies are needed to validate the efficacy of this approach and to further optimize surgical strategies for this rare condition.
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Introduction

Madelung's disease (MD), also referred to as multiple symmetric lipomatosis or Launois-Bensaude syndrome, is a rare metabolic condition (1). MD is marked by the progressive and symmetrical accumulation of pathological adipose tissue (2). The disease primarily manifests through the presence of unencapsulated lipomas typically located around the neck, shoulders, and chest (3). The head and neck are the most frequently affected regions. The pathological tissue usually is redistributed symmetrically, forming a “horse collar” appearance of the neck (4). Slow-growing, painless soft tissue containing nonencapsulated masses may extend into both superficial and deep fascial spaces (5).

Madelung's disease was first described by Benjamin Collins Brodie, a British physiologist and surgeon, in 1846. The condition was later systematically summarized and defined as a distinct disease entity by Otto Wilhelm Madelung in 1888 (6, 7).

MD affects approximately 1 in 25,000 people, predominantly occurs in men with a male to female ratio ranging from 15:1 to 30:1 and typically manifests between the ages of 45 and 65 (4, 8, 9). Key risk factors include chronic alcohol consumption (89.5% of cases), smoking (53%), but it can also be associated with several comorbidities such as hyperuricemia, hypertension, obesity, hypothyroidism, diabetes, hyperlipidemia, neurological disorders, and liver conditions, particularly alcoholic liver disease (9). However, these are not always decisive, since cases without such risk factors have been reported. In the study of 54 Chinese patients, almost all were men (mean age 57 years), with alcohol and smoking history in the majority (10). Surgical treatment was performed in 70% of cases, with recurrence observed in 39.5%. Similarly, Pinto et al. (11) reported 17.8% complications such as seromas, hematomas, and infections, with recurrence in 39% of patients. Lipectomy is still considered effective, particularly for functional and aesthetic improvement, but recurrence rates remain high. Lifestyle modifications, including alcohol and tobacco cessation and weight reduction, are strongly recommended to improve outcomes. In research by Li et al. (10) the largest percentage 81.48% were patients with endocrine disease. Malignant tumors occurred in 20.37% of the study participants and the most often affecting the digestive system.

The exact cause of MD remains unclear, although several mechanisms have been proposed. The prevailing hypothesis implicates disturbances in lipolytic pathways and alterations in mitochondrial DNA in the pathogenesis of the disease (9). MD shows a strong correlation with alcohol consumption. Alcohol disrupts mitochondrial function, leading to premature oxidation and point mutations in mitochondrial DNA, particularly in the tRNA-lysine gene (12). In addition, alcohol and other toxins may activate cytochrome P450 enzymes in adipose tissue, resulting in adipocyte apoptosis and inflammation (13, 14). Mitochondrial dysfunction in brown adipose tissue and impaired lipolysis have also been suggested as contributing factors (15).

MD is often associated with metabolic conditions such as hepatic steatosis, hypothyroidism, diabetes, and hypertension (16). Furthermore, Madelung adipose tissue-derived stem cells (MD-ASC) exhibit minor phenotypic and functional differences compared with healthy adipose-derived mesenchymal stem cells (AD-MSC). MD-ASC likely alter the growth and cell surface phenotype of AD-MSC, resulting in possible spread of pathology to healthy tissue (17). Another theory suggests that increased miRNAs may promote adipogenesis by inhibiting the RhoA/ROCK/ERK1/2 pathway (18). However, the exact etiological mechanisms of MD are still under investigation.

MD can be classified according to the anatomical distribution of adipose tissue. Two main classification systems are commonly cited in the literature: the original system proposed by Enzi and the more recent modification introduced by Donhauser et al. Enzi's classification distinguishes two major types of MD (19). Type I is the most common form and predominantly affects men (20). Fat deposits are symmetrically distributed in the upper body, including the neck, shoulders, and upper limbs (4). The typical clinical picture of a patient with type I is the slow enlargement of painless fat masses in the neck, often giving the appearance of a “horse collar.” In some cases, disease progression is accompanied by weight loss (5). Type II occurs with equal frequency in both sexes and is not associated with excessive alcohol consumption. Fat deposits are localized mainly in the upper back, deltoid area, upper arms, buttocks, and upper thighs. In some cases, fat may also accumulate in the upper abdomen. Patients with Type II MD often present with weight gain, making this form easily mistaken for common obesity.

Donhauser et al. subdivided Type 1 into three distinct subtypes, based on the specific adipose tissue distribution. Type I, called neck distribution, or even more specifically “horse collar”, mirrors the classic Type I, with adipose tissue primarily located in the neck, upper trunk, and upper arms. Type II, called pseudoathletic appearance, involves fat accumulation in the upper trunk and limbs, creating a muscular, “athletic” appearance, which can be mistaken for normal obesity due to the even distribution of fat in the torso and limbs. It is also important to notice that type II does not have a gender preference, in contrast to type I. Type III, also known as gynecoid appearance is characterized by fat accumulation in the lower body, particularly in the buttocks and thighs, leading to a gynecoid body shape similar to female-pattern obesity (7). Donhauser separated type 1 into 3 subdivisions and included type 2, also known as type IV, which is a continuation of the first three types (21). Type IV is the abdominal type, with the lipomas being located, as the name suggests, in the abdomen of the patient (22). It should be emphasized that more than one distribution pattern may coexist in the same patient Figure 1.
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FIGURE 1
Figure illustrating the distribution of fat mass accumulation in individual patients, according to Enzi's classification. Figure 1 created with BioRender.com.


Patients were classified into type I and type II based on the location of fat deposits. Type I had localized lesions, mainly in the neck and submandibular region, while type II exhibited more widespread deposits across multiple regions.

Although standardized diagnostic criteria for MD have not been established, diagnosis is primarily based on clinical presentation, patient history, biopsy findings, and imaging studies (CT and MRI) (23). Magnetic resonance imaging (MRI) is a preferred technique, as it provides high-resolution, detailed visualization of adipose tissue and its distribution, which is critical for accurate diagnosis. Computed tomography (CT) is also valuable, particularly for evaluating fat deposits in the thoracic and abdominal regions (24). Ultrasound, while less sensitive, can reveal symmetrical thickening of the subcutaneous fat layer, often manifesting as irregular or cord-like echoes. However, ultrasound alone is insufficient to establish a definitive diagnosis.

Accurate differential diagnosis is essential in MD. The main conditions to be considered include obesity, Cushing's syndrome, familial multiple lipomatosis, liposarcoma, and other forms of lipomatosis (7). Because these conditions may present with a similar clinical picture, radiological imaging and histopathological evaluation are required for distinction (25). Histopathology is particularly important for excluding malignancies such as liposarcoma. Although laboratory tests are not diagnostic for MD, they may assist in identifying associated metabolic abnormalities, including liver dysfunction and thyroid disorders (26).

Madelung's disease is primarily treated symptomatically, with weight reduction and alcohol elimination (1). To date, there is no effective pharmacological treatment for MD. Non-surgical methods like phosphatidylcholine, multivitamins, hyaluronic acid, yohimbine or collagenase have been reported to slow the progression of fat mass growth, although they do not reduce its volume. These approaches require repeated administration and demonstrate only limited, temporary efficacy (23). Fibrate medications, which are PPAR-αactivators, work by reducing fat accumulation through the suppression of brown adipose tissue protein expression. Additionally, a β2-adrenergic stimulant, such as salbutamol, has been employed to prevent fat buildup and enhance energy expenditure (7). Nevertheless, the effectiveness of pharmacotherapy remains unproven, and surgical intervention should be considered the mainstay of treatment in all cases.

MD is closely associated with metabolic dysfunction, mitochondrial abnormalities, and alcohol-related injury. Surgical treatment removes fat masses but does not address underlying metabolic disturbances. Therefore, adjuvant nutritional and pharmacologic strategies may be beneficial. Mitochondria-targeted antioxidants (e.g., MitoQ, alpha-lipoic acid, L-carnitine) and polyphenols (e.g., resveratrol) have been shown to improve mitochondrial efficiency, stimulate adipose tissue browning, and reduce recurrence risk. The major challenge is poor bioavailability of bioactive compounds; approaches such as nanoemulsions and liposomal formulations may enhance absorption. Framing MD as part of a systemic metabolic disorder emphasizes the need for combined surgical and metabolic interventions (27, 28).

The primary treatment goals in MD are the restoration of function and the improvement of appearance. Surgical management consists mainly of lipectomy and liposuction. Lipectomy is generally favored over liposuction, as it enables more complete removal of adipose tissue and provides better control of adjacent tissue involvement. However, it is associated with a higher risk of complications, including infection, bleeding, and scarring (23). Despite these risks, lipectomy offers the significant advantage of a longer time to recurrence compared with liposuction. Liposuction, while less effective in the management of larger fat deposits, is a less invasive technique associated with a lower risk of complications and reduced scarring (20). The overall rate of postoperative recurrence is 63%, with 95% of patients experiencing a relapse of symptoms following liposuction (29). Consequently, long-term clinical follow-up is strongly recommended. The choice of surgical procedure should be guided by the severity of the disease, the patient's individual goals, and the surgeon's expertise. In the past, open surgery was the standard treatment for MD, but it was associated with a high complication rate reaching up to 17.8% (30). Klein's solution, developed in the late 1980s, consists of lidocaine, epinephrine, sodium bicarbonate, and 0.9% NaCl. It reduces bleeding by vasoconstriction while prolonging anesthesia (31, 32). Today, it is widely used in liposuction, phlebectomy, hair transplantation, and reconstructive surgery. Several studies confirmed its role in reducing intraoperative blood loss. For example, Lillis reported minimal hematocrit changes in 17 out of 20 patients after tumescent liposuction. Another study demonstrated completely bloodless fields in 38.5% of cases, minimal bleeding in 46.1%, and acceptable bleeding in 15.4% (33). Our own results confirm these findings, with no recurrence of resected adipose tissue.



Methods

In a retrospective study conducted between 2018 and 2024 at the Clinic of Plastic Surgery in Gdańsk, 6 cases of Madelung's disease treatment were analyzed.

All patients underwent surgical treatment involving the excision of pathological adipose tissue following a prior injection of Klein's solution Figure 2.
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FIGURE 2
Figure presenting histopathological preparation of fat collected from a patient with madelung's disease.




Results


Patient characteristics


	•Gender: 5 males, 1 female.

	•Average Age: 57 years (from 55 to 60 years old)

	•Risk Behaviors:

	•Smoking: 4 patients.

	•Excessive alcohol consumption: 1 patient





	•Other Health Conditions: 1 patient with gastric cancer.

	•Distribution of Changes:

	•Type I (neck): 4 patients Figure 3.

	•Type II (additional abdominal and pubic area): 2 patients.





	•BMI:

	•Within normal range (21): 1 patient.

	•Elevated- ranging from 26 to 33: 5 patients.
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FIGURE 3
Figure illustrating one of the examined patients with a presentation of madelung's disease type 1.




Intervention description

All patients underwent surgical treatment involving the excision of pathological adipose tissue following a prior injection of Klein's solution. Due to the size of the masses and the tendency for intraoperative and early postoperative bleeding, which is caused by pathological proliferation of blood vessels, only one area was operated on at a time Table 1.



TABLE 1 Table presenting the intervention description of the patients.



	Patient ID
	Gender
	Age
	BMI
	Other conditions
	Smoking (Y/N)
	Alcohol consumption (Y/N)
	Allergies
	Number of hospitalizations
	Length of hospital stay
	Lesion location
	Type of change
	Treatment performed
	Previous hospitalization for this condition (Y/N)
	Post-surgical complications
	Surgical outcome
	Histopathology results
	Comments





	Patient 1
	Male
	64
	33
	None
	Yes
	No
	Vitamin B12
	5
	6
	Neck and submental region
	Type II
	Surgical excision
	No
	None
	No recurrence
	Lipoma
	None



	5
	Neck and face
	Surgical excision
	None
	No recurrence
	Lipoma
	None



	1
	Pubic region
	None
	N/A
	No recurrence
	N/A
	Infection, not eligible for surgery



	4
	Pubic region
	Surgical excision
	Hematoma, hematoma evacuation
	No recurrence
	Lipoma
	None



	4
	Posterior cervical region
	Surgical excision, liposuction (Klein Solution)
	None
	No recurrence
	Lipoma
	None



	Patient 2
	Male
	56
	26
	Gastric cancer, acute pancreatitis
	No
	No
	None
	1
	4
	Right side of the neck
	Type I
	Surgical excision, end-to-end nerve repair
	Yes (surgical excision of posterior cervical region lipomas)
	Intraoperative injury to marginal mandibular branch of facial nerve - smile dysfunction
	No recurrence
	Lipoma
	Awaiting another surgery



	Patient 3
	Male
	59
	30
	Toxic post-alcohol liver damage
	Yes
	Yes
	None
	2
	7
	Abdominal wall
	Type II
	Surgical excision, negative pressure wound therapy (NPWT)
	No
	Surgical site infection (S.aureus), abscess drainage
	No recurrence
	Lipoma
	None



	5
	Submandibular region
	surgical excision
	None
	No recurrence
	Lipoma
	None



	Patient 4
	Male
	44
	21
	None
	No
	No
	None
	1
	6
	Neck and posterior cervical region
	Type I
	Surgical excision
	No
	None
	No recurrence
	Lipoma
	None



	Patient 5
	Male
	56
	28
	Metabolic disease
	Yes
	No
	None
	1
	5
	Neck
	Type I
	Surgical excision
	No
	None
	No recurrence
	Lipoma
	None



	Patient 6
	Female
	67
	28
	Hypertension
	Yes
	No
	None
	2
	3
	Submandibular region
	Type I
	No documentation
	Yes
	No documentation
	No recurrence
	Lipoma
	None



	5
	Surgical excision
	Hematoma, hematoma evacuation, broad-spectrum antibiotic therapy
	No recurrence
	Lipoma
	None









Outcomes

The surgical technique was considered effective; no recurrences were observed.




Discussion

According to our knowledge, this is the largest case series to date on Madelung's disease and its treatment. It is a very rare disease with an unknown etiology. Although the exact cause of Madelung's disease remains undetermined, all patients seem to align with the suspected factors contributing to its development, which include smoking, excessive alcohol consumption, or metabolic comorbidities (10). Alcohol consumption is recognized as an important risk factor in the development and progression of Madelung's disease. However, assessing this factor in clinical practice may be challenging. Alcohol use remains a sensitive and often stigmatized topic, and patients may be reluctant to disclose regular consumption due to embarrassment or social concerns. This could explain why only one of the six patients in our cohort admitted to alcohol intake, despite its established role in the pathogenesis of the disease.

Adipose tissue is not only structural but also an active endocrine organ. One of the secreted adipokines is progranulin (PRG), a pleiotropic and proangiogenic factor. PRG can independently stimulate angiogenesis and act synergistically with VEGF. These mechanisms suggest that abnormal fat growth in Madelung's disease may be biologically driven, not merely structural. This provides a molecular and mechanistic link between adipose tissue, angiogenesis, and pathological remodeling (1).

Currently, there is no possibility for causal treatment, and the only options available to patients are symptomatic treatments such as lifestyle modifications or surgical procedures (20, 35). In all cases presented, excision of the fatty tissue was performed after prior infiltration with Klein's solution, resulting in a good aesthetic effect and, over several years of observation, no recurrences in the operated areas. Although the surgical technique was found to be effective and no recurrences were observed in the analysed group of patients, several postoperative complications were noted, including haematomas, infections and temporary nerve palsy. The most common complication in the surgical treatment of Madelung's disease is undoubtedly bleeding (34). In our group of patients, we observed cases of haematomas requiring evacuation, for example in patients 4 and 6. This is related to the pathological network of blood vessels surrounding the overgrown fatty tissue. Probably, the above is related to cautious surgical treatment divided into stages-during one procedure, only one diseased area was removed. This prevented anemia during hospitalization and the necessity of potential reoperation. In all cases, a drain was left to monitor for possible bleeding.

In addition to the bleeding complications, the analysis identified other rare but significant complications. One patient developed a Staphylococcus aureus postoperative wound infection, requiring abscess drainage. Furthermore, in the same case, intraoperative damage was sustained by the marginal mandibular branch of the facial nerve, resulting in temporary smile dysfunction. This underscores the necessity for caution during procedures in areas characterised by a high concentration of nerve structures. Our findings align with the conclusions of previous studies, which have demonstrated the efficacy of the tumescent technique in reducing intraoperative blood loss (31, 33). In addition to improved safety, we observed no recurrence of resected adipose tissue, which supports the long-term durability of this method. These results highlight the value of tumescent anesthesia as a reliable adjunct in surgical management of Madelung's disease.

Reports of neurological complications directly related to surgery for Madelung's disease are extremely rare. Most data concern neuropathy as a manifestation of the disease itself. One case described brachial plexus compression caused by scar tissue after lipectomy, which required reoperation; symptoms resolved and no recurrence was observed during three years of follow-up. Overall, when performed with proper technique, surgical treatment of MD carries a very low risk of nerve injury (36). Despite the occurrence of the aforementioned complications, no long-term consequences were observed in any of the cases. This emphasizes that, with the use of appropriate surgical techniques, and in particular gradual tissue removal, the risk of serious complications can be effectively minimized, ensuring safe and satisfactory treatment outcomes for patients.

We believe that surgical treatment of Madelung's disease is effective, and its benefits for patient outweigh the potential complications. At the same time, lifestyle modifications, particularly alcohol cessation and smoking reduction, remain critical in managing the underlying risk factors and preventing disease progression. The molecular mechanisms underlying Madelung's disease remain poorly understood. The risk factors and pathogenetic hypotheses outlined in this study warrant further investigation. Given the disease's complex pathogenesis and documented correlation with metabolic issues, further molecular studies are recommended to fully understand its etiology and optimize treatment strategies.



Conclusions

Surgical treatment of Madelung's disease in the analyzed cohort of patients showed high effectiveness in eliminating pathological fat tissue from specified body regions. Further studies are recommended to confirm these findings in a larger group of patients and to assess the long-term outcomes of treatment for this rare disease (29).


Limitations

The study faces several limitations, primarily its small sample size (n=6) and retrospective design, which may restrict the generalizability of the findings and introduce potential selection or information biases. Given the rarity of this disease, our aim was to present all patients treated for this condition in our clinic in a retrospective study. A major limitation of the study was the unavailability of tissue samples from patients who had undergone surgery previously. Despite these limitations, the study is characterized by important strengths, including a uniform one-year follow-up for all patients, the use of a standardized surgical technique, and the absence of postoperative complications, all of which enhance the reliability of the reported outcomes.



Suggested further research

A long-term, multicenter prospective study is recommended due to the rarity of the disease, to evaluate the efficacy and safety of this treatment method in a larger patient cohort.




Data availability statement

The data analyzed in this study is subject to the following licenses/restrictions: the data underlying this article cannot be shared publicly due to the privacy of individuals that participated in the study. The data will be shared on reasonable request to the corresponding author. Requests to access these datasets should be directed to Monika Łącka, mlacka@gumed.edu.pl.



Ethics statement

Ethical approval was not required for the studies involving humans because the study is a case series and does not contain any personally identifiable information. All participants provided written consent for publication. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

MŁ: Conceptualization, Writing – original draft, Methodology, Data curation. JW: Data curation, Writing – original draft. PB: Writing – original draft, Data curation. HS: Data curation, Writing – original draft. AS: Writing – original draft, Conceptualization. ZZ: Data curation, Writing – original draft. MM: Data curation, Writing – original draft. BO: Writing – original draft, Data curation. JJ: Supervision, Writing – original draft.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issue please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Jaźwiec P, Pawłowska M, Czerwińska K, Poręba M, Gać P, Poręba R. Madelung’s disease as an example of a metabolic disease associated with alcohol abuse—diagnostic importance of computed tomography. Int J Environ Res Public Health. (2022) 19:5168. doi: 10.3390/ijerph19095168


	2. Mayo Yáñez M, González Poggioli N, Álvarez-Buylla Blanco M, Herranz González-Botas J. Benign symmetric lipomatosis with lingual involvement: case report and literature review. J Stomatol Oral Maxillofac Surg. (2018) 119:148–50. doi: 10.1016/j.jormas.2017.11.006


	3. Suresh Chandran C, Godge Y, Oak P, Ravat S. Madelung’s disease with myopathy. Ann Indian Acad Neurol. (2009) 12:131. doi: 10.4103/0972-2327.53086


	4. Jang N, Shin HW, Kim J, Yoon KC. A case report of Madelung’s disease. Arch Craniofac Surg. (2020) 21:305–8. doi: 10.7181/acfs.2020.00304


	5. Chen K-K, Ni L-S, Yu W-H. Madelung disease: a case report. World J Clin Cases. (2021) 9:1983–8. doi: 10.12998/wjcc.v9.i8.1983


	6. Hu B, Wang Z, Ma T, Fan P, Li L. Research progress on the pathogenesis of multiple symmetrical lipomatosis. Adipocyte. (2024) 13:2416681. doi: 10.1080/21623945.2024.2416681


	7. Yan Y-J, Zhou S-Q, Li C-Q, Ruan Y. Diagnostic and surgical challenges of progressive neck and upper back painless masses in Madelung’s disease: a case report and review of literature. World J Clin Cases. (2022) 10:361–70. doi: 10.12998/wjcc.v10.i1.361


	8. Jiménez Aragón F, Morales Puebla JM, Corzón Pereira T. Enfermedad de Madelung. Acta Otorrinolaringol Esp. (2013) 64:166–7. doi: 10.1016/j.otorri.2011.10.003


	9. Liu Q, Lyu H, Xu B, Lee JH. Madelung disease epidemiology and clinical characteristics: a systemic review. Aesthetic Plast Surg. (2021) 45:977–86. doi: 10.1007/s00266-020-02083-5


	10. Li R, Wang C, Bu Q, Pu W, Zhou B, Che L, et al. Madelung’s disease: analysis of clinical characteristics, fatty mass distribution, comorbidities and treatment of 54 patients in China. Diabetes Metab Syndr Obes. (2022) 15:2365–75. doi: 10.2147/DMSO.S363836


	11. Pinto CIC, Carvalho PJMC, Correia MMO. Madelung’s disease: revision of 59 surgical cases. Aesthetic Plast Surg. (2017) 41:359–68. doi: 10.1007/s00266-016-0759-x


	12. Gámez J, Playán A, Andreu AL, Bruno C, Navarro C, Cervera C, et al. Familial multiple symmetric lipomatosis associated with the A8344G mutation of mitochondrial DNA. Neurology. (1998) 51:258–60. doi: 10.1212/wnl.51.1.258


	13. Zhang Y, Yan T, Wang T, Liu X, Hamada K, Sun D, et al. Crosstalk between CYP2E1 and PPARα substrates and agonists modulate adipose browning and obesity. Acta Pharm Sin B. (2022) 12:2224–38. doi: 10.1016/j.apsb.2022.02.004


	14. Sebastian BM, Roychowdhury S, Tang H, Hillian AD, Feldstein AE, Stahl GL, et al. Identification of a cytochrome P4502E1/bid/C1q-dependent axis mediating inflammation in adipose tissue after chronic ethanol feeding to mice. J Biol Chem. (2011) 286:35989–97. doi: 10.1074/jbc.M111.254201


	15. Szewc M, Sitarz R, Moroz N, Maciejewski R, Wierzbicki R. Madelung’s disease—progressive, excessive, and symmetrical deposition of adipose tissue in the subcutaneous layer: case report and literature review. Diabetes Metab Syndr Obes. (2018) 11:819–25. doi: 10.2147/DMSO.S181154


	16. Parmar SC, Blackburn C. Madelung’s disease: an uncommon disorder of unknown aetiology? Br J Oral Maxillofac Surg. (1996) 34:467–70. doi: 10.1016/s0266-4356(96)90110-2


	17. Caponnetto F, Manini I, Bulfoni M, Zingaretti N, Miotti G, Di Loreto C, et al. Human adipose-derived stem cells in Madelung’s disease: morphological and functional characterization. Cells. (2020) 10:44. doi: 10.3390/cells10010044


	18. Sanna M, Borgo C, Compagnin C, Favaretto F, Vindigni V, Trento M, et al. White adipose tissue expansion in multiple symmetric lipomatosis is associated with upregulation of CK2, AKT and ERK1/2. Int J Mol Sci. (2020) 21(21):7933. doi: 10.3390/ijms21217933


	19. Enzi G, Busetto L, Ceschin E, Coin A, Digito M, Pigozzo S, et al. Multiple symmetric lipomatosis: clinical aspects and outcome in a long-term longitudinal study. Int J Obes Relat Metab Disord. (2002) 26:253–61. doi: 10.1038/sj.ijo.0801867


	20. Chen C-Y, Fang Q-Q, Wang X-F, Zhang M-X, Zhao W-Y, Shi B-H, et al. Madelung’s disease: lipectomy or liposuction? Biomed Res Int. (2018) 2018:3975974. doi: 10.1155/2018/3975974


	21. Donhauser G, Vieluf D, Ruzicka T, Braun-Falco O. Benign symmetric Launois-Bensaude type III lipomatosis and Bureau-Barrière syndrome. Hautarzt. (1991) 42(5):311–4. Available online at: https://pubmed.ncbi.nlm.nih.gov/1874620/, Available online at: https://pubmed.ncbi.nlm.nih.gov/1874620/) (Accessed September 8, 2025).


	22. Lungu M, Oprea VD, Stoleriu G, Ionescu A-M, Zaharia AL, Croitoru A, et al. Madelung’s disease evolving to liposarcoma: an uncommon encounter. Life. (2024) 14(4):521. doi: 10.3390/life14040521


	23. Frąk W, Gocel O, Sieniawski K, Sieniawska J, Włodarczyk M, Dziki L. Multiple symmetrical lipomatosis: a literature review and case report of a patient with Madelung’s disease. Pol J Surg. (2023) 96:130–4. doi: 10.5604/01.3001.0053.5997


	24. Calarco R, Rapaccini G, Miele L. Fat deposits as manifestation of alcohol use disorder: Madelung’s disease. Clin Gastroenterol Hepatol. (2019) 17:A26. doi: 10.1016/j.cgh.2018.04.044


	25. Seskute G, Dapkute A, Kausaite D, Strainiene S, Talijunas A, Butrimiene I. Multidisciplinary diagnostic dilemma in differentiating Madelung’s disease: the value of superb microvascular imaging technique: a case report. World J Clin Cases. (2021) 9(21):6145–54. doi: 10.12998/wjcc.v9.i21.6145


	26. Zeitler H, Ulrich-Merzenich G, Richter DF, Vetter H, Walger P. Multiple benign symmetric lipomatosis—a differential diagnosis of obesity. Is there a rationale for fibrate treatment? Obes Surg. (2008) 18(10):1354–6. doi: 10.1007/s11695-008-9491-1


	27. Fărcaș-Berechet CM, Berechet EM, Crăițoiu Ș, Alexandru DO, Gheorghe AG, Gheorghiță LM, et al. Statistical study of dental changes in patients diagnosed with diabetes mellitus. Curr Health Sci J. (2019) 45(2):190–7. doi: 10.12865/CHSJ.45.02.10


	28. Dima C, Assadpour E, Nechifor A, Dima S, Li Y, Jafari SM. Oral bioavailability of bioactive compounds; modulating factors, in vitro analysis methods, and enhancing strategies. Crit Rev Food Sci Nutr. (2024) 64(24):8501–39. doi: 10.1080/10408398.2023.2199861


	29. Li S, Xiao Y, Wang Y, Bai M, Du F, Zhang H. Exploration of influencing factors for postoperative recurrence in patients with Madelung’s disease on the basis of multivariate stepwise cox regression analysis. Clin Cosmet Investig Dermatol. (2023) 16:103–10. doi: 10.2147/CCID.S368273. Erratum in: Clin Cosmet Investig Dermatol. (2023) 16:615–6. doi: 10.2147/CCID.S40995536686607


	30. Plummer C, Spring PJ, Marotta R, Chin J, Taylor G, Sharpe D, et al. Multiple symmetrical lipomatosis—a mitochondrial disorder of brown fat. Mitochondrion. (2013) 13(4):269–76. doi: 10.1016/j.mito.2013.03.003


	31. Lillis PJ. Liposuction surgery under local anesthesia: limited blood loss and minimal lidocaine absorption. J Dermatol Surg Oncol. (1988) 14:1145–8. doi: 10.1111/j.1524-4725.1988.tb03472.x


	32. Klein JA. Tumescent technique for regional anesthesia permits lidocaine doses of 35 mg/kg for liposuction. J Dermatol Surg Oncol. (1990) 16:248–63. doi: 10.1111/j.1524-4725.1990.tb03961.x


	33. Duc NQ, Tien NP, Tu NT, Huynh HN, Linh LD. Lipectomy for madelung disease using tumescent technique: a cross-sectional study. Ann Med Surg (Lond). (2023) 85:2550–8. doi: 10.1097/MS9.0000000000000806


	34. Binișor I, Baniță I, Alexandru D, Mehedinți MC, Jurja S, Andrei AM, et al. Progranulin: a proangiogenic factor in visceral adipose tissue in tumoral and non tumoral visceral pathology. Exp Ther Med. (2021) 22(5):1337. doi: 10.3892/etm.2021.10772


	35. Mihețiu A, Sandu A, Fluture F, Duță F. Madelung disease—between lipectomy and liposuction. Report of a case and literature review. Acta Med Transilv. (2021) 26:36–40. doi: 10.2478/amtsb-2021-0031


	36. Martínez-Escribano JA, Gonzalez R, Quecedo E, Febrer I. Efficacy of lipectomy and liposuction in the treatment of multiple symmetric lipomatosis. Int J Dermatol. (1999) 38:551–4. doi: 10.1046/j.1365-4362.1999.00743.x






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Madelung’s disease -a case series from a single-center experience

		Introduction



		Methods



		Results



		Patient characteristics



		Intervention description



		Outcomes











		Discussion



		Conclusions



		Limitations



		Suggested further research











		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/fsurg-12-1636822-g002.jpg





OPS/images/fsurg-12-1636822-g003.jpg






OPS/images/cover.jpg
, frontiers | Frontiers in Surgery

Madelung’s disease -a case series from a
single-center experience








OPS/images/fsurg-12-1636822-g001.jpg
Type 1 Type 11

patient 2 ()" patient 5 O ‘-\patlenl 10

patient 69
patient 4 (f B e =

Type-dependent
characteristic areas
of fat accumulation






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





