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Abstract

Obesity and related metabolic disorders, particularly fatty liver disease, are among the
most pressing problems of modern medicine. Mini-gastric bypass surgery is considered one of
the effective methods for weight reduction and has a positive impact on metabolic processes.
This article provides a comprehensive analysis of structural (steatosis, fibrosis) and functional
(biochemical parameters) changes in the liver after surgery.
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Introduction. Obesity is one of the chronic diseases that is rapidly increasing worldwide
and represents a serious health risk. It affects not only body weight but also has negative effects
on metabolic systems, cardiovascular health, and liver function. The liver is one of the organs
most affected by obesity. The most common liver disease associated with obesity is non-
alcoholic fatty liver disease (NAFLD), which is characterized by fat accumulation in the liver
parenchyma [1,4]. It includes the following stages: simple steatosis, steatohepatitis, fibrosis, and
even cirrhosis. The relationship between NAFLD and obesity is strengthened by metabolic
disturbances such as insulin resistance, impaired lipid metabolism, and increased oxidative stress,
leading to hepatocyte damage [4]. Bariatric surgery is one of the most effective long-term
treatments for obesity. In particular, mini-gastric bypass (MGB) reduces stomach volume and
alters digestion, resulting in rapid weight loss [2,6,7]. MGB not only reduces weight but also
improves metabolic parameters and contributes to liver recovery. However, data on the
morphological and functional changes in the liver after MGB, as well as their rate and duration,
remain limited. Postoperatively, liver steatosis significantly decreases and fibrosis may improve,
although liver enzymes (ALT, AST) may temporarily increase in the early postoperative period.
Therefore, postoperative monitoring and evaluation of liver function are essential.

Materials and Methods. This study was conducted using a prospective observational
design. It included patients who underwent mini-gastric bypass surgery, and their preoperative
and postoperative conditions were compared. The follow-up period was 12 months. Patients
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diagnosed with obesity and indicated for MGB surgery were included. Inclusion criteria included
a body mass index (BMI) > 30-35 kg/m? and the presence of comorbidities such as type 2
diabetes mellitus, arterial hypertension, and others, as well as age criteria. Clinical, laboratory,
and instrumental examinations were performed at the following time points: preoperatively
(baseline), and at 3, 6, and 12 months postoperatively. Clinical assessment included body weight
(kg), BMI, degree of weight loss, and comorbidities (diabetes, hypertension). Laboratory tests
included liver enzymes (ALT, AST, GGT), glucose and insulin levels, and lipid profile (total
cholesterol, triglycerides). Ultrasound examination (US) was used to assess liver size, structure,
and degree of steatosis. Non-invasive assessment of liver structural changes was performed using
elastography.

Results. The study results demonstrated several positive changes after mini-gastric bypass
surgery, confirmed by clinical, laboratory, and instrumental findings. A significant reduction in
body weight and BMI was observed postoperatively. The most rapid weight loss occurred within
the first 6 months, with maximal results achieved between 6 and 12 months. Most patients
showed improved general condition, increased physical activity, and better quality of life.
Laboratory results indicated a decrease in liver enzymes (ALT and AST), suggesting reduced
hepatic inflammation. Additionally, blood glucose levels decreased, and lipid profile parameters
improved. Instrumental examinations showed a reduction in liver steatosis. Overall, surgery
effectively reduced weight, improved liver function, and decreased fat accumulation in the liver.
However, fibrosis-related changes varied among patients. In some cases, fibrosis remained
unchanged or slightly increased, highlighting the need for individualized postoperative
monitoring.

Discussion. The findings of this study confirm the multifaceted impact of mini-gastric
bypass surgery on the liver. One of the most significant observations was the marked reduction
in hepatic steatosis, primarily associated with weight loss and improved metabolic processes.
Weight reduction leads to decreased insulin resistance, which reduces the accumulation of fatty
acids in the liver and prevents lipotoxicity. Normalization of glucose and lipid metabolism also
decreases fat accumulation in hepatocytes. Therefore, regression of steatosis is considered one of
the main positive outcomes of the surgery [5,7]. However, in some patients, fibrosis levels
remained unchanged or slightly increased. This can be explained by several factors. First, the
preoperative stage of fibrosis plays a critical role—advanced fibrosis may regress slowly or not
at all. Second, postoperative nutritional deficiencies may affect fibrosis progression. After MGB,
some patients may develop protein-energy deficiency, as well as vitamin and micronutrient
deficiencies, which can impair liver regeneration and contribute to fibrosis persistence or
progression. Third, individual metabolic differences are important. Patients respond differently
to surgery; those with rapid improvement in insulin resistance tend to show faster liver recovery,
whereas others experience slower improvement. Thus, postoperative follow-up is essential.
Regular laboratory and instrumental assessments, particularly elastography, are recommended.
Adequate nutrition, sufficient protein intake, and maintaining vitamin-mineral balance are also
crucial for liver protection.

Conclusion. Overall, this study highlights the importance of comprehensive assessment of
liver changes after mini-gastric bypass surgery. Further large-scale, long-term, and multicenter
studies are needed to better understand these processes.
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