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Annotation. Malabsorption syndrome is a multifactorial clinical condition characterized
by impaired digestion and absorption of nutrients in the small intestine. The disorder may arise
from congenital enzyme deficiencies, chronic inflammatory diseases, pancreatic and
hepatobiliary dysfunction, infectious agents, or structural intestinal abnormalities.

Pathomorphological changes, such as villous atrophy, crypt hyperplasia, and
inflammatory infiltration of the mucosa, are central to its development and progression.

Clinically, malabsorption presents with both gastrointestinal symptoms, including chronic
diarrhea, abdominal discomfort, and steatorrhea, as well as systemic manifestations such as
anemia, bone demineralization, growth retardation, and neurological deficits. Diagnosis requires
an integrated approach, combining biochemical, radiological, endoscopic, and histopathological
evaluations.
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ITHOJOT'UA CUHAPOMA MAJIBABCOPBIIUU U ITATOMOP®OJTOI'NMYECKHUE
N3MEHEHUS KNHIEYHUKA

Annomayun. Cunopom manrbabcopdoyuu — >3m0 MHO2OPAKMOPHOE KIUHUYECKoe
cocmosinHue, xapakmepusyruieecsi HAaApyuleHuem nepesapusearus U 6CAcCbléarusl numameilbHblx
sewecms 8 MOHKOM Kuuteuhuxe. 3abonesanue modicem 0Obimb 00YCIO0BNEHO BPONCOEHHOU
¢€pMeHI’I1H01Z Hec)ocmamoqyocmbio, XPOHUYECKUMU eocnajiumeilbHbiMu 3a50/leeaHu}mu,
ouchynkyuel nooHceryOOUHOU Jicele3bl U 2enamoOuIuUaApHoOl cucmemvl, UHQEKYUOHHbIMU
acenmamu uiu CmpyKmypHbIMU AHOMAJIUAMU KUULEHHUKA. Hamomopd)wloeuqecxue USMEHEHUA,
makKkue Kak ampod)uﬂ BOPCUHOK, c2unepniasusl Kpunni U 60CnajiumelbHdasl qubuJmepauuﬂ
CIU3UCMOU 060/10un, ucparom Kiuiodegyro pojlb 6 €20 pd3eumuu U npocpeccuposarnuul.

Knunuuecku Maﬂba6cop6qu}1 nposeiiiemcsa Kak [)fcefly()OllHO'KuW€QHblMu cumnmomamu,
6KlIo4as XpOHU4YeCcKyro duapeio, ()ucmM(popm 6 Jicueome U cmeamopero, mak u CUCMmeEMHbIMU
npoAeieHuAMU, maKumu KaxKk AaHeMus, ()emuHepanus'auuﬂ Kocmeﬁ, 3a()ep9fc7<a pocma u
HeeposlocudecKue Hapyuerus. ﬂuaznocmuka mpe6yem KOMNJIEeKCHO20 I’lO()XOOd, covemaroujeco
6u0xwvzuuec;<ue, PEeHmeeroiocu4iecKue, 9HOOCKONUYecKue u cucmonamoJjiocuvecKkue
UCCIe008aHUSL.

Knrouesvie cnoea: Cunopom Manvabcopoyuu, Buympunpoceemmuoe Iluwesapenue,
Crusucmasn Ab6copoyus, Ilocmmykosnvii Tpancnopm, Ampogusa Bopcunok, ['unepniasus
Kpunm, Bocnanumenvnas Ungunempayus, Cmeamopes, [ unonpomeurnemus, Ocmeomansyusi.

Introduction
Malabsorption syndrome is a pathological condition characterized by impaired digestion
and absorption of nutrients in the small intestine, leading to deficiencies of proteins, fats,
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carbohydrates, vitamins, and minerals. This disorder is not an independent disease but rather a
complex clinical manifestation that develops as a result of various gastrointestinal and systemic
pathologies. The etiology of malabsorption syndrome is diverse and includes congenital
enzymatic defects, chronic inflammatory bowel diseases, pancreatic insufficiency, celiac disease,
infections, and surgical resections of the intestine. The pathogenesis of malabsorption is closely
related to both functional and structural changes in the small intestine. Particularly,
morphological alterations in the intestinal mucosa such as villous atrophy, crypt hyperplasia,
inflammatory cell infiltration, and fibrosis play a crucial role in the impairment of absorption
processes. These pathological changes disrupt the surface area available for nutrient absorption,
alter enzymatic activity, and cause secondary systemic complications, including malnutrition,
anemia, osteoporosis, and growth retardation in children. Understanding the mechanisms of
malabsorption syndrome and its associated intestinal pathomorphological changes is essential for
timely diagnosis, effective treatment, and prevention of complications. Therefore, this topic
holds great importance in gastroenterology and internal medicine, requiring further research and
clinical attention.

Main part

Malabsorption syndrome is a pathological state resulting from impaired digestion and
absorption of nutrients in the small intestine. Normally, intestinal villi and microvilli ensure
efficient uptake of proteins, fats, carbohydrates, vitamins, and minerals, but in this condition, that
function is disturbed. It is not regarded as a single disease entity but rather as a clinical
manifestation of various disorders. Patients may present with symptoms ranging from mild
nutritional deficiency to severe systemic complications. The syndrome may occur acutely or
persist as a chronic disorder. Its general characteristics include weight loss, weakness, anemia,
and biochemical disturbances. Clinicians categorize malabsorption into intraluminal, mucosal,
and postmucosal types, depending on the primary mechanism involved. This classification
reflects the complexity of the disorder and emphasizes the importance of comprehensive
evaluation. In essence, malabsorption syndrome represents a multifactorial condition requiring
accurate diagnosis.

The causes of malabsorption syndrome are highly diverse and multifactorial. Congenital
etiologies include enzyme deficiencies such as lactase deficiency and rare genetic disorders
affecting transport systems. Acquired causes are more common and include chronic pancreatitis,
liver diseases, and celiac disease. Infections, particularly parasitic infestations like Giardia
lamblia, can also impair absorption. Surgical resection of large segments of the intestine, known
as short bowel syndrome, is another well-documented cause. Autoimmune processes, such as
those observed in inflammatory bowel disease, contribute to mucosal injury and subsequent
malabsorption. Other causes include bile acid deficiency, lymphatic obstruction, and radiation
enteropathy. Each of these mechanisms ultimately interferes with nutrient absorption. The
multifactorial nature of these causes necessitates individualized diagnostic approaches.

The pathogenesis of malabsorption involves a complex interplay between defective
digestion and impaired absorption. Intraluminal mechanisms include reduced enzyme activity
and bile salt deficiency, leading to incomplete breakdown of food. Mucosal mechanisms involve
damage to the epithelial lining, such as villous atrophy, crypt hyperplasia, or epithelial
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inflammation. Postmucosal mechanisms occur when absorbed nutrients cannot be transported
due to lymphatic obstruction or vascular compromise. Pathogenesis is further complicated by
alterations in the gut microbiota, which may exacerbate inflammation. These processes reduce
the absorptive surface area and impair enzyme activity, resulting in inadequate nutrient uptake.

Over time, persistent malabsorption causes secondary systemic effects such as
malnutrition, anemia, and metabolic bone disease. Understanding the pathogenesis provides a
framework for targeted therapeutic strategies.

Pathomorphological alterations in the small intestine are central to malabsorption
syndrome. The most characteristic feature is villous atrophy, which dramatically reduces
absorptive surface area. Crypt hyperplasia is often observed, indicating compensatory epithelial
regeneration. Inflammatory cell infiltration in the lamina propria contributes to tissue damage
and functional impairment. Fibrosis and scarring of the mucosa may develop in chronic cases,
further restricting nutrient absorption. In celiac disease, these changes are particularly prominent,
with complete flattening of villi. Infectious causes may produce mucosal erosions, edema, and
epithelial destruction. Pancreatic insufficiency, though primarily extraluminal, also leads to
secondary intestinal mucosal changes due to maldigestion. These histopathological findings are
crucial for establishing diagnosis and guiding therapy.

Clinical manifestations of malabsorption syndrome are highly variable but generally
reflect nutrient deficiencies. Gastrointestinal symptoms include chronic diarrhea, bloating,
abdominal pain, and steatorrhea. Systemic manifestations are more serious, including anemia
from iron, folate, or vitamin B12 deficiency. Fat-soluble vitamin deficiencies lead to
osteomalacia, rickets, and coagulopathy. Protein deficiency results in muscle wasting, edema,
and hypoalbuminemia. Children may present with growth retardation, delayed puberty, and
developmental delays. Neurological symptoms, such as peripheral neuropathy, are associated
with vitamin B12 or thiamine deficiency. In severe cases, patients develop cachexia and
profound metabolic disturbances. The multisystemic nature of clinical manifestations
underscores the need for comprehensive evaluation and treatment.

Diagnosis of malabsorption syndrome requires a stepwise and multidisciplinary
approach. Laboratory tests are essential for detecting anemia, hypoproteinemia, electrolyte
imbalances, and vitamin deficiencies. Stool analysis provides evidence of steatorrhea and
undigested food particles. Imaging studies, including abdominal ultrasound, CT, and MRI, can
reveal structural abnormalities. Endoscopic procedures with biopsy of the small intestine are
critical for assessing villous atrophy, crypt hyperplasia, and inflammatory infiltrates. Breath tests
are useful for detecting carbohydrate malabsorption and bacterial overgrowth. Pancreatic
function tests help identify exocrine insufficiency. Radiological contrast studies can demonstrate
intestinal shortening or structural lesions. Genetic testing may be indicated for congenital
enzyme deficiencies. Accurate diagnosis requires integration of clinical, biochemical,
radiological, and histological data.

Treatment of malabsorption syndrome is based on correcting the underlying cause and
addressing nutritional deficiencies. Conservative management includes dietary modification,
such as a gluten-free diet in celiac disease or lactose restriction in lactase deficiency. Pancreatic
enzyme replacement is used in exocrine pancreatic insufficiency.
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Vitamin and mineral supplementation is crucial, particularly fat-soluble vitamins, iron,
folate, and B12. Infections require specific antimicrobial therapy. Anti-inflammatory or
immunosuppressive drugs are indicated in autoimmune causes such as Crohn’s disease. In cases
of lymphatic obstruction, surgical or interventional procedures may be necessary. Nutritional
support, including enteral or parenteral nutrition, is used in severe cases. Regular monitoring
ensures prevention of long-term complications. An individualized, multidisciplinary approach is
essential for optimal management.

Prevention of malabsorption syndrome primarily depends on early recognition and
treatment of underlying diseases. Public health measures, such as controlling parasitic infections
and improving nutrition, reduce incidence. Patient education on dietary management plays a key
role, particularly for chronic conditions. Prognosis varies depending on the etiology: celiac
disease and lactose intolerance generally have excellent outcomes with dietary therapy, whereas
short bowel syndrome or chronic pancreatitis may carry a poorer prognosis. Delayed diagnosis
often results in severe malnutrition, growth failure, and long-term complications. Clinically,
malabsorption remains significant due to its systemic impact and potential for misdiagnosis.
Continued research into pathophysiology and novel treatments is essential for improving patient
outcomes.

Conclusion

Malabsorption syndrome represents a multifactorial clinical condition with profound
implications for patient health and quality of life. It arises from a wide range of congenital and
acquired causes, including enzymatic defects, chronic inflammatory diseases, pancreatic
insufficiency, intestinal resections, and infections. The underlying pathogenesis involves
disturbances in intraluminal digestion, mucosal absorption, and postmucosal transport, all of
which culminate in inadequate nutrient uptake. Pathomorphological changes, particularly villous
atrophy, crypt hyperplasia, and inflammatory infiltration of the mucosa, are hallmarks of the
disorder and play a central role in its progression. Clinically, the syndrome manifests through
both gastrointestinal and systemic features, ranging from diarrhea and steatorrhea to anemia,
bone disease, growth retardation, and neurological deficits. Diagnosis requires a comprehensive
approach, integrating biochemical, radiological, endoscopic, and histological findings. Treatment
strategies must be tailored to the underlying etiology, with emphasis on dietary modification,
enzyme replacement, vitamin and mineral supplementation, and management of complications.
Ultimately, early recognition and targeted management of malabsorption syndrome are crucial
for preventing long-term systemic consequences. Its significance in gastroenterology and internal
medicine highlights the necessity of continued research into its mechanisms, diagnostic
innovations, and therapeutic options. Through a multidisciplinary approach, patient outcomes
can be substantially improved, ensuring better quality of life and reduction of morbidity.
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