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Abstract  

 

Objective: To determine hepatic steatosis and acanthosis 

nigricans in obese adolescents from 15 to 19 years of age 

with a high risk of suffering from Diabetes Mellitus. 

Methodology: Observational, cross-sectional and 

analytical study. Results: The ultrasound revealed that the 

most frequent hepatic steatosis in this study group was 

mild with 29.5%. Acanthosis Nigricans in more than two 

areas was the most frequent in 65.57%, only 6.55% did not 

have this presence; the highest body mass index (31.5) was 

found in a 15-year-old adolescent, the largest abdominal 

perimeter (95.5cm) was identified in the group of 

adolescents with acanthosis of the neck; The presence of 

acanthosis and data on hepatic steatosis stands out in the 

case of moderate steatosis, which occurs in an adolescent 

with acanthosis in more than two areas, with the highest 

score on the Findrisk test, body mass index and Abdominal 

perimeter. 
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Resumen 

 

Objetivo: Determinar la Esteatosis hepática y Acantosis 

nigricans en adolescentes obesos de 15 a 19 años de edad 

con alto riesgo de padecer Diabetes Mellitus. 

Metodología: Estudio observacional, transversal y 

analítico. Resultados: El ultrasonido revelo que la 

Esteatosis hepática más frecuente en este grupo de estudio 

fue la leve con un 29.5%. La Acantosis Nigricans en más 

de dos áreas fue la más frecuente en un 65.57%, solo el 

6.55% no tuvo presencia de esta; el mayor índice de masa 

corporal (31.5) se presentó en un adolescente de 15 años, 

el perímetro abdominal con más amplitud (95.5cm) se 

identificó en el grupo de adolescentes con acantosis en 

nuca; La presencia de acantosis y datos de esteatosis 

hepática, se destaca en el caso de la Esteatosis moderada 

la cual se presenta en un adolescente con acantosis en más 

de dos áreas, con el más alto puntaje en el test de Findrisk, 

índice de masa corporal y perímetro abdominal. 
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Introduction 

 

Adolescence is the transition from childhood to 

adulthood, in which numerous and profound 

changes occur in the individual as a biological 

and social being and in his or her total integrity. 

According to the concepts conventionally 

accepted by the World Health Organisation, 

adolescence is the stage between the ages of 10 

and 19. 

 

Diabetes mellitus type 2 is a chronic 

disease that represents one of the main causes of 

morbidity, mortality and disability in Mexico. 

Methods to prevent it have been sought; as part 

of this search, the clinical term prediabetes was 

recently identified as a high risk factor for 

developing diabetes (REDD). It is estimated that 

between 40 and 50% of the population carrying 

this factor will develop type 2 diabetes mellitus. 

Type 2 diabetes mellitus is a severe, progressive, 

multisystemic disease, with the potential to 

develop chronicity, characterised by sustained 

elevation of glucose with impaired intermediary 

metabolism of carbohydrates, proteins and fats, 

with a relative or absolute deficiency in insulin 

secretion and varying degrees of insulin 

resistance.  

Diabetes, defined as type 2 diabetes 

associated with obesity, is a growing public 

health problem not only in adults but also in 

children and adolescents. (15) Early and timely 

detection of this series of disorders, using non-

invasive markers that indicate their presence or 

possible development, is of utmost importance 

for preventive intervention in the population at 

risk and to avoid complications in the future.   

 

The skin, the largest organ of our body, 

serves as a reflection of the metabolic alterations 

generated by obesity, facilitating the 

identification and timely diagnosis of 

pathologies such as acanthosis nigricans. On the 

other hand, acanthosis nigricans (AN), closely 

related to Diabetes Mellitus 2, has been 

considered by some researchers as a clinical 

marker to recognise those obese patients at 

higher risk of triggering metabolic events such 

as Diabetes Mellitus 2 and metabolic syndrome 

among others. Acanthosis Nigricans is a 

physical sign associated with obesity and Insulin 

Resistance and has been found in 90% of obese 

adolescents with Diabetes Mellitus. 

 

 

 

Acanthosis Nigricans has been 

considered a predictor sign of IR, as increasing 

insulin increases the affinity for insulin-like 

growth factor receptors in the skin, exerting 

effects on cell proliferation of dermal 

fibroblasts, melanocytes and keratinocytes. 

Acanthosis Nigricans is now more common in 

young people, especially in populations with 

high rates of insulin resistance, diabetes mellitus 

and obesity. 

 

Obesity is now considered to be the main 

aetiological factor in non-alcoholic fatty liver 

disease (NAFLD) and a risk factor for 

progression to more advanced forms of the 

disease such as steatohepatitis and cirrhosis.  

Hepatic steatosis is a common finding in obese 

children, and its pathophysiology is not well 

understood, although we know that insulin 

resistance and hypertriglyceridaemia are 

implicated in its development, with the time of 

progression playing an important role. Hepatic 

steatosis (HS) is the initial phase of the entity 

known as non-alcoholic fatty liver disease 

(NAFLD), characterised by the abnormal 

accumulation of fat in hepatocytes. It is the most 

common metabolic disorder in the liver, 

resulting from an imbalance between hepatocyte 

synthesis and secretion of triglycerides. 

Depending on the percentage of hepatocytes 

affected, HD is classified as mild, when less than 

25% of hepatocytes are affected, moderate, 25-

50%, and severe, when more than 50% of 

hepatocytes are affected. 

 

Recent studies have shown a close 

association between hepatic steatosis and 

obesity in childhood. However, the higher or 

lower prevalence of juvenile hepatic steatosis 

will depend on the population studied, with 

estimates of less than 10% in the general 

population, compared to an estimated 70-75% in 

the obese juvenile population. 16 The prevalence 

of this disease is higher in peripubertal children 

who are overweight (BMI > 85th percentile) or 

obese (BMI > 95th percentile), or in males 

compared to age-matched females with similar 

BMI. Being of Hispanic origin is a risk factor, 

while being black appears to be a protective 

factor. Clusters of families with obesity, insulin 

resistance, NAFLD or type 2 diabetes mellitus 

are common and should be suspected in children 

with this history (17).  
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The most widely used DM risk scale in 

Europe is called FINDRISC (Finnish Diabetes 

Risk Score). This scale, based on the collection 

of clinical information on risk factors, allows an 

acceptable prediction of the 10-year incidence of 

DM. It uses a simple, validated, 8-item 

questionnaire and, most importantly, does not 

include laboratory variables. It requires 

information on age, sex, weight and height, waist 

circumference, use of blood pressure (BP) 

medication, personal history of blood glucose 

disorders, physical activity, family history of 

DM and daily fruit and vegetable consumption. 

Its most recent version classifies between 0 and 

26 points as follows: < 7 points, low risk; 7-11, 

slightly elevated risk; 12-14, moderate risk; 15-

20, high risk; > 20, very high risk. It can be filled 

in personally by the respondent and also serves 

as a "mini-intervention", as it provides 

information on what the risk factors for DM are 

in a way that is easy to understand. If the score 

obtained is high (> 14), a blood test for DM is 

recommended. 

 

Methodology 

 

Observational, cross-sectional, analytical study. 

All obese adolescents aged 15-19 years at high 

risk for type 2 diabetes mellitus were studied 

during the period July 2021 to May 2022. 

 

Results 

 

The present study was conducted in a sample of 

61 obese adolescents aged 15-19 years, 62% of 

whom were obese. In terms of age, the 18-year 

age group stands out. 

 

According to the abdominal perimeter 

(AP), males had a mean of 102.91 centimetres 

and females 94.42 centimetres. 

 

It was found that only 1.6% exercised 

regularly for at least 30 minutes a day, and only 

23% of those who consumed vegetables and/or 

fruit said they did so every day.  

 

None of the patients studied had a history 

of taking antihypertensive drugs or a history of 

high glycaemia values.  

 

All patients had at least one family 

member with a diagnosis of type 1 or type 2 

diabetes (parents or siblings).  

 

Ultrasound revealed that the most 

frequent hepatic steatosis in this study group was 

mild steatosis, which was present in 29.5%. 

 

Table 1 shows that Acanthosis Nigricans 

in more than two areas was the most frequent in 

65.57% of the adolescents, only 6.55% had no 

Acanthosis Nigricans; the highest body mass 

index (31.5) was found in a 15 year old 

adolescent, the largest abdominal circumference 

(95.5cm) was found in a 15 year old adolescent, 

and the largest abdominal circumference 

(95.5cm) was found in a 15 year old adolescent. 

5cm) was identified in the group of adolescents 

with acanthosis on the nape of the neck; finally, 

the Findrisk test score range was 14 to 15, with 

a mean of 14.63 for the group with acanthosis in 

more than two areas. 
 

Acanthosis 

Burke 

Scale 

Patient's age 

(years) 

Body 

Mass 

Index 

BMI 

(kg/m2) 

Abdominal 

girth 

BP 

(cm) 

Findrisk 

Total 

Score 

No 

Acanthosis 

Adolescents  4 

(6.55%)  

4  4  4  

Average  17.25  30.27  87.88  14.25  

Minimum  16  30  86  14  

Maximum  18  30  89  15  

Nuca  Adolescents  6 

(9.83%)  

6  6  6  

Average  16.67  30.76  94.27  14.5  

Minimum  15  30  88  14  

Maximum  19  31  105  15  

Armpit Adolescents 10 

(16.39%)  

10  10  10  

Average  17.5  31.44  95.5  14.2  

Minimum  16  30  86  14  

Maximum  19  35  103  15  

Knee Adolescents 1(1.63%)  1  1  1  

Average  15  31.5  87  14  

Minimum  15  32  87  14  

Maximum  15  32  87  14  

More than 

2 areas 

Adolescents 40 

(65.57%)  

40  40  40  

Average  17.45  34.3  99.9  14.63  

Minimum  15  30  86  14  

Maximum  19  46  120  15  

 

Table 1 Variables studied in adolescents aged 15 to 19 

years old 

 

The presence of acanthosis and data of 

hepatic steatosis is highlighted in the case of 

moderate steatosis, which occurs in an 

adolescent with acanthosis in more than two 

areas, a group that presented the highest mean of 

the Findrisk test (14.63), as well as BMI and BP. 
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Acanthosis Ultrasound 

Result 

Adolescents Percentage 

No 

acanthosis 

Normal 4 100 % 

Nuca Normal 5 83.3 % 

Mild hepatic 

steatosis 

1 16.7 % 

Total 6 100 % 

Armpit Normal 10 100 % 

Knee Normal 1 100 % 

More than 2 

areas 

Normal 22 55 % 

Mild hepatic 

steatosis 

17 42.5 % 

Moderate 

hepatic 

steatosis 

1 2.5 % 

Total 40 100 % 

 

Table 2 Hepatic Steatosis due to the presence of 

Acanthosis 

 

Inferential statistics 
 

Findrisk Test Score Ultrasound 

Result 

Acanthosis 

Spearman's 

Rho 

14 Ultrasound 

result 

Correlation 

coefficient 

1,000 0.419 

Sig. 

(unilaterla) 

- 0.011 

N 30 30 

Acanthosis Correlation 

coefficient 

0.419 1,000 

Sig. 

(Unilateral) 

0.011 - 

N 30 30 

15 Ultrasound 

Result 

Correlation 

coefficient 

1,000 0.276 

Sig. 

(unilateral) 

- 0.067 

N 31 31 

Acanthosis Correlation 

coefficient 

0.276 1,000 

Sig. 

(Unilateral) 

0.067 - 

N 31 31 

Correlation is significant at the 0.05 level (one-sided). 

 

Table 3 Correlation Hepatic Steatosis and Acanthosis 

nigricans 

 

Acanthosis and hepatic steatosis show a 

significant correlation in the condition of a 

Findrisk Test score of 14, as shown in table 3. 

 

Conclusions 

 

According to the data found and analysed, it was 

observed that there is a correlation between 

acanthosis nigricans and hepatic steatosis in 

obese adolescents, with moderate and high risk 

factors for diabetes mellitus according to the 

Findrisk test, and that the higher the BMI and 

abdominal perimeter, the greater the risk of 

advanced hepatic steatosis. Ultrasound is 

therefore recommended for those patients who 

meet the risk factors and to continue evaluating 

the progression of the disease, as well as to 

establish a timely and multidisciplinary 

treatment, since all these preventive measures 

will be the basis for a healthy life in adulthood. 
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