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Purpose: Madelung’s disease (MD) is a rare disease characterized by the deposition of unencapsulated fat masses on the face, neck,
chest, back and other areas of patients. The aim of the study was to analyze the clinical characteristics, comorbidities and treatment of
MD in Chinese populations.

Patients and Methods: We retrospectively reviewed the medical records of 54 patients who were diagnosed with MD at the
Affiliated Hospital of Qingdao University and Qingdao Municipal Hospital from January 2005 to February 2021 and collected the
subjects’ demographic information, clinical indicators, location of fat deposits, treatment, complications and prognostic data.
Results: Among 54 MD patients in the study, only 1 (1.85%) was female, and the subjects had an average age of 56.65 + 7.93 years.
More than 70% of patients had a history of long-term smoking or/and alcohol abuse. In our study, type I accounted for approximately
61.11% of cases according to Donhauser’s classification, and almost all patients had neck fat deposition. MD patients often have
multiple comorbidities across several systems, such as the endocrine, digestive, circulatory, urinary, and neurological systems. Among
these, endocrine system diseases were the most common comorbidities in our study, accounting for 81.48%. Notably, up to 20.37% of
cases were complicated with cancer, especially digestive system tumors. More than 70% of the patients received surgical treatment,
and nearly 40% experienced postoperative recurrence.

Conclusion: Considering that MD patients often have comorbidities of multiple systems and that a small number of cases are even
complicated by cancer, we recommend that clinicians comprehensively assess a patient’s condition and complications, advocate that
patients quit consuming alcohol and smoking as soon as possible, establish healthy dietary and living habits, and formulate
individualized and comprehensive diagnosis and treatment plans.

Keywords: Madelung’s disease, multiple symmetric lipomatosis, Launois-Bensaude syndrome, benign symmetric lipomatosis,
alcohol abuse

Introduction

Madelung’s disease (MD), also known as Launois-Bensaude syndrome, benign symmetric lipomatosis (BSL), and
multiple symmetric lipomatosis, was first mentioned by Brodie in 1846 and systematically described by Madelung in
1888.'7 It is characterized by the presence of multiple symmetrical, nonencapsulated fat masses on the neck, chest, back
and other areas and is more common in alcoholic men between the ages of 30 and 60 years. The pathophysiology of the
disease is currently not fully understood. Alcohol is often thought to be a facilitator of MD, but the exact mechanism has
not been elucidated.*”’
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MD usually progresses slowly and generally does not undergo malignant transformation, so it is considered a benign
disease. As an uncommon illness of unknown etiology, MD is mostly sporadic. The reported incidence of MD is
1:25,000, with a male-to-female ratio of approximately 15:1 to 30:1.%° A recent review systematically reviewed
previously published reports on MD, with the majority of patients located in Europe (79.7%), especially Portugal
(37%) and Italy (21.3%). However, in Asian populations, only sporadic cases and few systematic retrospective analyses
have been reported in recent years.>''? The exact incidence of MD in Asia or China has not yet been reported. In
addition, the diagnosis and treatment of MD has not yet been standardized, which has caused uncertainty and increased
the difficulty of clinical prevention, diagnosis and treatment of MD to a certain extent. Systematic analysis of the
characteristics of MD patients in the Asian population may promote a comprehensive understanding of MD to facilitate
favorable resolution of MD. Therefore, we collected detailed clinical data from 54 MD patients at two medical centers in
Qingdao and conducted a systematic retrospective analysis to improve the understanding of disease characteristics and
provide new ideas for the scientific management and comprehensive treatment of MD patients.

Methods

Patients

We retrospectively reviewed the medical records of 54 patients who were diagnosed with MD at the Affiliated Hospital
of Qingdao University and Qingdao Municipal Hospital from January 2005 to February 2021. All MD patients were
interviewed by telephone and advised to return to our hospital for review. The staff presented our study to the patients at
the outpatient clinic and obtained their informed consent. Every participant voluntarily provided written informed
consent. The study was performed in accordance with the tenets of the Declaration of Helsinki and approved by the
research ethics committee of the Affiliated Hospital of Qingdao University (QYFY WZLL 27027). The diagnosis of MD
depended on physical examination, clinical history, and imaging findings of symmetrical fat deposition sites, and some
patients who underwent surgery were further confirmed by histopathology. We collected and sorted the demographic
information, clinical indicators, location of fat deposits, treatment complications and prognosis data of 54 patients
with MD.

Study Variables

We retrospectively analyzed the electronic medical records of all participants and recorded their sex, age, body mass
index (BMI), systolic blood pressure (SBP), diastolic blood pressure (DBP), albumin (Alb), direct bilirubin, indirect
bilirubin, serum alanine aminotransferase (ALT), serum aspartate aminotransferase (AST), glutamyl transpeptidase,
serum triglyceride (TG), serum cholesterol (TC), high-density lipoprotein (HDL), low-density lipoprotein (LDL), fasting
blood glucose (Glu), blood urea nitrogen (BUN), serum creatinine (Scr), serum uric acid (UA), estimated glomerular
filtration rate (¢GFR), history of alcohol and smoking, and surgical results. The eGFR was calculated from the following
CKD-EPI equation: eGFR = 141 x min(Scr/k, 1)* x max(Secr/k, 1)"'2% x 0.993”€¢ x 1.018 [if female] 1.159 [if black],
where Scr is serum creatinine, k is 0.7 for females and 0.9 for males, o is —0.329 for females and —0.411 for males, min
indicates the minimum of Scr/k or 1, and max indicates the maximum of Scr/x or 1.

The definitions of the research variables are shown below. Alcohol drinking was defined as the regular intake of any
alcoholic beverage in the past personal life. Data on alcohol history included frequency of drinking (times/week), alcohol
consumption (g/week), duration of drinking (years), and type of drinking (beer/liquor/wine). Most of our patients were
accustomed to drinking high-grade liquor with an alcohol content above 50%. According to the ratio recommended in the
“Dietary Guidelines for Chinese Residents” (2021),'* 25 g alcohol (ethanol) is equivalent to 750 mL beer, 250 mL wine,
and 50 g liquor. The average weekly alcohol consumption was obtained by multiplying the consumption of each
alcoholic beverage by its ethanol content and then multiplying this value by the drinking frequency (times/week). The
type of drinking was recorded as the most frequently consumed alcoholic beverage. Smoking history was defined as
having smoked at least one cigarette per day for at least six months.

According to the “Chinese Guidelines for the Prevention and Treatment of Dyslipidemia in Adults” (2016),'*1°
participants who meet one of the following criteria are defined as having hyperlipidemia: (1) TC > 5.2 mmol/l or TG >
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1.70 mmol/L; (2) previously diagnosed with hyperlipidemia by an experienced physician or currently undergoing specific
treatment for previously diagnosed hyperlipidemia.

CKD was defined as an abnormality in kidney structure or function that persisted for more than 3 months. This
included 1 or more of the following: (1) an eGFR less than 60 mL/min/1.73 m?; (2) albuminuria (ie, a urine albumin level
> 30 mg per 24 hours or a urine albumin-to-creatinine ratio > 30 mg/g); (3) abnormalities in urinary sediment, histology,
or imaging suggestive of kidney damage; (4) renal tubular disorders; or (5) a history of kidney transplantation.'® Obesity
was defined as BMI > 28 kg/m?.!” Other comorbidities, such as type 2 diabetes, impaired fasting glucose, hypothyroid-
ism, hypertension and liver disease, were all defined according to the specified clinical diagnostic criteria.'® 2! All
participants received standard clinical and laboratory examinations and assessments.

Enzi et al first proposed two types of MD based on the anatomical distribution of fat masses in 1984.>2 Donhauser

et al further improved the classification method and proposed three types of MD in 1991:%

type 1 (horse collar
lipomata), type 2 (pseudoathletic appearance), and type 3 (gynecoid distribution). Type 1 mainly manifests as symme-
trical fat deposition in the neck, upper back, shoulders, and upper arms. Type 2 has an exaggerated fat distribution in the
shoulder girdle, deltoid region, upper arms, and thorax. Type 3 shows an excess of lipomatous tissue in the lower body,
especially the thighs and medial side of the knees.?**** Compared with traditional classification, Donhauser’s classifica-
tion is clearer and more intuitive in anatomical relationships, so we used Donhauser’s classification to classify our

patients with MD.

Statistical Analysis

Continuous variables are expressed as medians or means + standard deviations (SDs), and categorical variables are
expressed as numbers and percentages in the present study. All statistical analyses were conducted with the software
package SPSS version 25.0 for Windows, and P < 0.05 was considered significant.

Results

Epidemiological and Clinical Characteristics of the Participants

Among 54 patients with MD in the study, 53 (98.15%) were male, only 1 (1.85%) was female, and the subjects ranged in age
from 31 to 78 years (mean age: 56.65 + 7.93 years). The average BMI of the participants was 24.02 + 4.05 kg/m?, and their
mean SBP was higher than the normal range, that is, 141.58 £ 17.58 mmHg. The glutamyl transpeptidase (y-GT) level of
most patients was significantly increased, and the mean level was 124.82 +212.03 U/L. Other clinical indicators are shown
in Table 1.

History of Drinking and Smoking

We collected the past smoking and drinking history of patients in detail, and the results are shown in Table 2. A history of
alcohol abuse at the time of diagnosis or earlier was admitted by 87.04% (n = 47) of the patients, of whom 46 (85.19%)
were accustomed to hard liquor consumption, and only 1 (1.85%) was accustomed to beer intake. Their mean time of
alcohol intake was 24.13 + 13.15 years, and the mean alcohol amount was 180.00 + 118.82 g/d. Among them, 11 patients
had abstained from alcohol before coming to the hospital, and 5 patients (9.26%) declared complete abstinence for more
than 1 year. Additionally, 42 patients (77.78%) claimed to have a history of smoking. The average time of smoking was
21.24 £+ 14.69 years, and the amount was 16.24 + 13.13 cigarettes/day.

Distribution of Fat Mass Deposits and Type Situation

The distribution of fat mass in patients with MD is shown in Table 3. All patients had fat accumulation in the neck. In
addition, the probability of fat deposition in the back, shoulders, pectoral and upper arms was 18.52%, 12.93%, 11.11%
and 11.11%, respectively. A small percentage of patients had deposition of lipomatous tissue in the supraclavicular fossa,
abdomen, face, thighs, and perineum.
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Table | Demographic and General Clinical Characteristics of
Participants with Multiple Symmetric Lipomatosis
Variables Mean * SD/N (%) Normal Range
Age (years) 56.65 = 7.93
Sex
Male 53 (98.15%)
Female 1 (1.85%)
Height (cm) 169.36 + 6.17
Body weight (kg) 68.92 + 12.16
BMI (kg/m?) 24.02 + 4.05 18.50-24.00
SBP (mmHg) 141.58 + 17.58 90.00-140.00
DBP (mmHg) 8331 £ 11.75 60.00-90.00
Alb (g/L) 39.89 + 6.04 40.00-55.00
Total bilirubin (umol/L) 22.72 + 15.96 3.00-22.00
Direct bilirubin (umol/L) 8.17 £ 691 0-8.00
Indirect bilirubin (umol/L) 1441 + 9.90
ALT (U/L) 29.51 +28.92 9.00-50.00
AST (U/L) 36.13 £ 36.29 15.00-40.00
y-GT (U/L) 124.82 + 212.03 10.00-60.00
TG (mmol/L) .16 + 0.72 0.30-1.92
TC (mmol/L) 452 £ 1.21 2.32-5.62
HDL (mmol/L) 1.47 £ 0.56 0.80-1.80
LDL (mmol/L) 2.50 + 0.80 1.90-3.12
Glu (mmol/L) 5.89 + 228 3.90-6.16
BUN (mmol/L) 5.49 + 5.79 3.10-8.00
Scr (umol/L) 77.05 + 37.18 31.00-132.00
UA (umol/L) 370.61 * 81.94 89.20-416.00
eGFR (mL/min/1.73 m2?) 96.52 + 18.68 > 90.00

Notes: Continuous variables are shown as the means + SDs unless otherwise indi-
cated. Proportions are expressed as percentages.

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood
pressure; Alb, albumin; ALT, alanine transaminase; AST, aspartate transaminase; y-GT,
glutamyl transpeptidase; TG, triglyceride; TC, total cholesterol; HDL, high-density lipo-
protein; LDL, low-density lipoprotein; Glu, glucose; BUN, blood urea nitrogen; Scr,
serum creatinine; UA, uric acid; eGFR, estimated glomerular filtration rate.

The distribution of lipomatous tissue according to Donhauser’s classification is presented in Figure 1. Type 1 was the
most common type, accounting for 61.11%. Some patients had more than one type of distribution. Sixteen patients (29.63%)
had type 1 combined with other types, of whom 1 patient (1.85%) had the combination of three types at the same time.

Comorbidities
In our study, we found that patients with MD often had multiple comorbidities of several systems, such as endocrine,
digestive, circulatory, urinary, and neurological systems (Table 4). The vast majority of participants (81.48%) had
endocrine diseases, including hyperlipidemia (33.33%), hyperuricemia (29.63%), diabetes (25.93%), and obesity
(16.67%). A total of 77.78% of patients with MD had digestive system diseases. Remarkably, more than three-
quarters of patients had some form of liver disease, including liver dysfunction (74.07%), alcoholic cirrhosis
(20.37%), and hepatic steatosis (7.41%). A minority of participants had gallstones (9.26%) or cholecystitis (5.56%).
Regarding the comorbidities of the nervous system, a small number of patients had cerebral infarction (7.41%),
hematencephalon (3.70%) and diabetes/alcoholic peripheral neuropathy (3.70%/3.70%). Moreover, obstructive sleep
apnea hypopnea syndrome (OSAS) was triggered due to the large cellulite in the neck compressing the trachea in 2
patients (3.70%). Twenty-four patient cases (44.44%) were complicated with urinary system diseases, of which 17
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Table 2 History of Alcohol and Smoking in Participants with

Multiple Symmetric Lipomatosis

Variables Mean * SD/N (%)
History of alcohol

No 7 (12.96)

Yes 47 (87.04)
Alcohol consumption time (years) 24.13 £ 13.15
Alcohol amount (g/d) 180.00 + 118.82
Type of alcohol

No 7 (12.96)

liquor 46 (85.19)

Beer I (1.85)
Abstinence time

No 43 (79.63)

Less than | year 6 (11.11)

More than | year 5(9.26)

History of smoking

No 12 (22.22)

Yes 42 (77.78)
Smoking time (years) 21.24 + 14.69
Smoking amount (cigarettes/day) 16.24 £ 13.13

Table 3 The Location of Fat Deposits in Patients with Multiple
Symmetric Lipomatosis

Location of fat deposits Number of Patients (%) (n=54)
Neck 54 (100)
Back 10 (18.52)
Shoulders 7 (12.93)
Pectoral 6 (11.11)
Arms 6 (I1.11)
Supraclavicular fossa 4 (7.41)
Face 3 (5.56)
Abdominal 3 (5.56)
Submandibular region 3 (5.56)
Retroauricular region 2 (3.70)
Forearm 2 (3.70)
Thighs 2 (3.70)
Mediastinal 1 (1.85)
Perineum 1 (1.85)

Notes: In this study, all patients had fat deposits in the neck, and some patients had fat
deposits in other parts of the body at the same time, leading to a double count in this table.

patients (31.48%) had an eGFR < 90 mL/min/1.73 m?, and one patient underwent dialysis for uremia. In addition, there
were 3 patients (5.56%) with hematuria and 4 patients (7.40%) with proteinuria.

Remarkably, the proportion of MD patients with coexisting cancer was as high as 20.37%, which included 3 cases of
stomach cancer (5.56%), 2 cases of lung cancer (3.70%), 2 cases of thyroid cancer (3.70%), 1 case of liver cancer, 1 case
of esophageal cancer, 1 case of laryngeal cancer, and 1 case of kidney cancer.
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Figure | Donhauser’s classification in patients with multiple symmetric lipomatosis.

Treatment and Prognosis

In our study, 16 patients (29.63%) did not receive surgery and drug treatment, and 38 (70.37%) patients underwent one
or more local liposuctions due to neck tracheal compression or fat mass deposition that affected their appearance.
Among them, 15 (39.47%) patients had postoperative cellulite recurrence after surgery, and one patient underwent neck
lipectomy three times repeatedly (Table 5). No participants used any medications to interfere with fatty tissue
deposition. In addition, no spontaneous regression of the disease was found in the patients in our study. To date, 5
(9.26%) of our included participants have died of malignant tumors, 1 (1.85%) of liver disease, and 1 (1.85%) of
myocardial infarction.

Discussion

In the study, 54 patients with MD were recruited from two medical centers in Qingdao, China, and their clinical characteristics
and treatment were assessed in detail, aiming to provide new evidence for understanding the disease characteristics of MD in
Asia. It was found that MD patients often had multiple comorbidities of several systems, and endocrine system diseases were
the most common comorbidities, accounting for 81.48%. It was noteworthy that up to 20.37% of cases were complicated with
cancer, especially digestive system tumors. Multiple comorbidities may account for the poor prognosis of MD. Among all
patients, more than 70% received surgical treatment, and nearly 40% experienced postoperative recurrence.

There are various hypotheses about the pathophysiological mechanism of MD, including catecholamine-stimulated lipolysis
disorder and mitochondrial regulation defects in brown fat.**>?” Long-term alcohol abuse has been considered the cause of MD
in previous studies, but the specific mechanism has not been fully elucidated.* ” As a cofactor, alcohol has a direct impact on the
metabolic process of mitochondria. Long-term alcohol abuse may lead to premature oxidation or mutations of mitochondrial
DNAs in brown fat.***° In addition, alcoholism seems to reduce the amount and activity of p-adrenergic receptors required for fat
breakdown, which hinders the lipolysis process and increases lipogenesis.**’ In a longitudinal follow-up study of 31 patients
with MD, patients who reduced ethanol intake or abstained from alcohol at the time of follow-up had a reduction in fat mass
volume, while four patients who increased alcohol consumption had a progressive increase in subcutaneous lipomatous
deposits.'" In a retrospective study of MD in the Chinese population, 11 MD patients were all alcoholics, with an average
daily alcohol intake of more than 450 g.° Similarly, Wan et al reported that 13 (81.25%) MD patients had drinking habits,
including 8 (50%) heavy drinkers in their study.”® However, some women and children, as well as men without a history of
alcohol abuse, have also been reported to be diagnosed with MD.?**'~3* In this study, up to 87% of the patients had a long history
of drinking a large amount of spirits, of whom 5 patients had abstained from alcohol for more than 1 year before treatment;
however, there was no spontaneous disappearance or significant reduction in adipose tissue after abstinence. Therefore, it is
speculated that long-term alcoholism may be a risk factor for the occurrence and development of MD, but alcoholism is not
a necessary condition. Alcohol cessation may be associated with a slight regression of the lipoma depot but cannot completely
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Table 4 Comorbidities in Patients with Multiple
Symmetric Lipomatosis

Comorbidities Total (n=54)

Endocrine system 44 (81.48)*
Hyperlipidemia 18 (33.33)
Hyperuricemia 16 (29.63)

Diabetes mellitus 14 (25.93)
Impaired fasting glucose 5 (9.26)
Obesity (BMI = 28.0) 9 (16.67)
Hypothyroidism 3 (5.56)

Digestive system 42 (77.78)*
Abnormal liver function 40 (74.07)
Alcoholic cirrhosis 11 (20.37)

Hepatic steatosis 4 (741)
Splenomegaly 12 (22.22)
History of acute pancreatitis 1 (1.85)
Gallstone 5 (9.26)
Cholecystitis 3 (5.56)

Cardiovascular system 24 (44.44)*
Hypertension 23 (42.59)
Coronary heart disease 3 (5.56)

Pulmonary hypertension 1 (1.85)
Atrial fibrillation 3 (5.56)
Chronic pulmonary heart disease 1 (1.85)

Nervous system 9 (16.67)*
Cerebral infarction 4 (7.41)
Diabetic neuropathy 2 (3.70)
Alcoholic peripheral neuropathy 2 (3.70)
Hematencephalon 2 (3.70)
Carotid stenosis 1 (1.85)
Encephalanalosis 1 (1.85)

Respiratory system 7 (12.96)*
COPD 2 (3.70)
Emphysema 4 (741)
OSAS 2 (3.70)

Urinary system 24 (44.44) *
eGFR > 90 mL/min/1.73 m? 7 (12.96)

60 < eGFR<90 mL/min/1.73 m? 15 (27.79)

30 < eGFR<60 mL/min/1.73 m? 1 (1.85)

I5 < eGFR<30 mL/min/1.73 m? 0 (0)

eGFR<15 mL/min/1.73 m? 1 (1.85)

Malignant tumor 11 (20.37) *

Gastric cancer 3 (5.56)

Liver cancer 1 (1.85)

Lung cancer 2 (3.70)

Thyroid cancer 2 (3.70)

Esophageal carcer 1 (1.85)

Laryngeal cancer 1 (1.85)

Renal cell carcinoma 1 (1.85)
Notes: *The number of patients with diseases in each system is not the
sum of the number of diseases included in the system. Each patient may
have multiple systemic diseases at the same time or multiple diseases in
a certain system; consequently, the data in this table may include double
counting.
Abbreviations: COPD, chronic obstructive pulmonary disease; OSAS,
obstructive sleep apnea hypopnea syndrome.
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Table 5 The Operation Type and Postoperative Recurrence in
Patients with Multiple Symmetric Lipomatosis

Treatment Number of Patients (%)
No surgical treatment 16 (29.63)
Lipectomy 38 (70.37)

Postoperative recurrence 15 (39.47)

No postoperative recurrence 23 (60.53)

reverse the disease. This is consistent with the conclusions of previous studies.’> Therefore, it is advocated that healthy people
should not abuse alcohol and should avoid alcohol dependence to prevent the occurrence of MD and that MD patients should
abstain from alcohol in a timely manner at the early stage of the disease to avoid further enlargement of cellulite. Although these
measures may not significantly reverse or improve the disease, they may help to control further deterioration.

In our study, we systematically evaluated the comorbidities of MD patients, whose cases were often complicated with
endocrine, digestive, cardiovascular, nervous, respiratory and other system diseases, as well as cancer. More than 80% of
the patients had endocrine system diseases, including hyperlipidemia, hyperuricemia, diabetes, and obesity, which may
have been associated with the unhealthy lifestyles of the MD patients, such as long-term alcohol abuse, smoking, and an
unreasonable dietary structure. In addition, patients with MD may have decreased insulin bioactivity, insulin resistance,
and impaired lipid and protein metabolic pathways, which lead to the development of metabolic syndrome.* >’
Approximately 75% of patients exhibit liver diseases, including elevated liver enzymes, fatty liver, alcoholic cirrhosis,
and alcoholic hepatitis. The liver is the main organ of alcohol metabolism. Long-term alcoholism may lead to activation
of the oxidative stress response, mitochondrial damage, cytokine release and hepatocyte death in the liver, which further
interferes with fat metabolism and results in abnormal fat deposition.***°

Notably, 24 patients (44.44%) had cases that were complicated with urinary system diseases, including 7 patients with
proteinuria or/and hematuria and 17 patients with eGFR < 90 mL/min/1.73 m2, of whom 1 was undergoing regular
hemodialysis. Pan et al*® and Joo et al*' reported that alcohol abuse or dependence was associated with a nearly twofold
increase in the mortality of CKD, especially in populations younger than 65 years and with an eGFR less than 60 mL/
min/1.73 m2.***" Additionally, metabolic disorders such as obesity, glucose intolerance, hyperlipidemia and hyperur-
icemia, which are common in the majority of MD patients, are associated with a significantly increased risk of CKD
progression.*?™*> Therefore, we speculated that alcoholism and metabolic disorders may be risk factors for the increased
susceptibility of patients with MD to renal impairment.

MD is recognized as a benign lesion, and abnormal fat deposition generally does not lead to further malignancy.
However, in our study, it was found that more than 20% (11 patients) of MD cases were complicated with and up to now,
a total of 9.26% died of malignant tumors, of which digestive tract cancer, lung cancer and thyroid cancer were more
common. Previous epidemiological data have demonstrated that long-term alcohol consumption is an important risk
factor for gastrointestinal cancer.*® Acetaldehyde, a metabolite of ethanol in alcoholic beverages, has been classified as
a group 1 carcinogen in humans by the World Health Organization and the International Agency for Research on
Cancer.*” A study of large sample data showed that smoking, overweight, consumption of red meat and processed meat,
and lack of regular exercise have all been reported as common risk factors for cancer. A total of 19.0% of cancer patients
were exposed to risk factors for smoking, followed by alcohol abuse (5.6%).** Hence, we speculated that long-term
heavy smoking and alcohol abuse, as well as unhealthy eating habits, are common risk factors for MD and malignancy,
and their synergistic effect may be the mechanism for the increased incidence of malignant tumors in MD patients.*’
Therefore, we recommend that when treating MD patients, doctors should conduct a comprehensive assessment of their
comorbidities to develop individualized and integrated treatment plans.

As a rare disease, there are no widely accepted systematic diagnostic criteria yet, which causes difficulties for the
clinical diagnosis of MD and increases the rate of misdiagnosis and missed diagnosis to a certain extent. The diagnosis of
MD is mostly based on physical examination and clinical features, supplemented by imaging examinations, and matched

with the pathological diagnosis.>'®>® The majority of MD patients have a history of alcoholism, and the appearance is
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characterized by a symmetrical distribution of adipose tissue. The presence of typical “hamster cheeks”, “horse collars”,
and “buffalo humps” aids in the diagnosis. Ultrasound, computed tomography, and magnetic resonance imaging show
symmetrically distributed unencapsulated fat deposits within the subcutaneous tissue or in the spaces between muscles.
Postoperative pathology revealed no encapsulated lipoma. It is necessary to exclude other disorders with excess adipose
tissue in the differential diagnosis, such as morbid obesity, encapsulated lipoma, liposarcoma, Cushing’s syndrome,
salivary gland disease, goiter, thyroid carcinoma, and cysts of the neck.”' %>

Patients often come to the hospital for an evaluation of painless masses in areas such as the neck, chest or back. Most MD
patients have no obvious symptoms, and a few patients have larger masses that compress the upper mediastinum, leading to
severe symptoms such as asthma, snoring, obstructive sleep apnea symptoms and even dyspnea.*>>' At present, there is no
specific drug to treat MD. Oral 2-agonists (such as salbutamol) and fibrate treatment have been reported to prevent fat
deposition and promote lipolysis, but their efficacy has not been confirmed.*** Surgery is still the most valid treatment for
MD. Common surgical procedures include lipotomy and liposuction. The selection of the surgical method should be based on
the volume and location of fat deposits, the tolerance of patients to surgery and the psychological expectations of patients.'®
Open surgery can completely remove fat deposition and reduce the recurrence rate due to good exposure, but the trauma is
extensive.™'? In contrast, liposuction has a smaller wound area and fewer postoperative complications, but its clearance rate is
lower, and the postoperative recurrence rate is much higher than that of lipotomy. Therefore, new treatment techniques are
needed to integrate the advantages of the two methods to achieve better therapeutic effects. In recent years, with the
development of equipment and technology, new liposuction technologies, such as power-assisted liposuction and ultrasound-
assisted liposuction, have provided new ideas for the treatment of MD.'®>® For fat deposits in the neck and small areas of
cellulite, these techniques can improve the body contour and tighten the skin to achieve satisfactory local shaping and cosmetic
results.”*> In our study, more than 70% of the patients underwent one or more local lipotomies. The rate of postoperative
recurrence was nearly 40%. Prominently, one patient underwent neck fat resection 3 times repeatedly due to different degrees
of postoperative recurrence. In view of the high recurrence rate of MD, regular postoperative follow-up is essential.

There are some limitations to our study. First, the sample size was small, and data from larger populations are lacking, which
limited our statistical power. Second, this retrospective study has the inherent weakness of retrospective analysis, with recall biases
and differential follow-up among patients. Third, the monotonicity of the study population limits the universality of our results.

Conclusion

In general, MD is more likely to occur in middle-aged men with alcohol abuse, who often come to the hospital for an
evaluation of painless masses in the neck or other body parts. The diagnosis of MD is primarily based on physical
examination, clinical history, and imaging examinations, matched with pathological findings. Patients with MD often
exhibit multiple systemic diseases, and a small number of patients may have malignant tumors. Surgery is still an
effective treatment, but postoperative recurrence is relatively common. In view of the above characteristics, we
recommend that doctors comprehensively assess the patient’s condition and complications when receiving MD
patients, advocate that patients quit alcohol and smoking as soon as possible, establish healthy dietary and living
habits, and formulate individualized and comprehensive diagnosis and treatment plans in the hope of achieving
satisfactory results.
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