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DIAGNOSTICS OF FAT EMBOLISM IN FRACTURES OF LONG TUBULAR BONES
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Abstract: The article covers a problem of a fatty embolism as a heavy complication of a
mechanical trauma that often can be cause of death of the victim or playing a fundamental role in
a thanatogenesis. The article briefly clears up the questions of an etiology and pathogenesis,
clinical diagnostics and generally touches on an issue of morphological (primary – microscopic)
diagnosis of a fatty embolism.
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In recent years, the world's mortality rate due to injuries has been in third place. Injuries are the
leading cause of death in the 20-60 age group, and are twice as common as cardiovascular diseases
and cancer. 15-20% of victims of severe combined injuries die from complications of the traumatic
disease. One of these complications is fat embolism (FE).... . Severe mechanical damage to the
musculoskeletal system, such as fractures of long bones, often leads to the development of FE.
Macroscopic forensic diagnosis of UE in internal organs is considered difficult, and it is possible to
solve questions that should be solved mainly on the basis of microscopic examination of the lungs,
brain, kidneys and heart. Therefore, the pathogenesis, clinical course and manifestations of UE,
treatment and prevention are one of the urgent problems of modern medicine. According to various
authors, the degree of complication of UE varies, and in injuries with multiple fractures of long
bones and fractures of the pelvis, it can occur from 0.5% to 30%. The mortality rate, despite
intensive modern treatment methods, ranges from 3% to 67% [3-5]. According to the International
Classification of Diseases-10 (ICD-10), UE is classified by the code T79, of which T79.1 fat
embolism (traumatic) is included.
Changes in the lungs had a certain sequence depending on the hours the victim lived after the
injury. If death occurs immediately at the site of injury, microfocal emphysema, atelectasis, small
clusters of erythrocytes and, in some cases, small fat emboli in capillaries are seen in the lungs (pic.
1-2).

Pic 1. Micro-localized emphysema in the lungs, atelectasis, small groups of erythrocytes,
small fat emboli in the capillaries. Stain Sudan III. x100. x400

In the histological examination of the brain, fat emboli are found mainly in the cerebral cortex, in



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 5. No 11. November ,2025

19

the gray matter tissue, that is, in the areas where the vascular network is widely developed (pic 2).

Pic 2. Fat emboli in cerebral vessels. Stain Sudan III. x100.

The study of the brain at different times of the victim's death showed that macroscopic changes in
the brain are usually not detected in cases of death within 1-2 days after the development of a
stroke, and microscopically, hemorrhages are not observed, but small foci of ischemic necrosis are
detected in the gray and white matter of the cerebral hemispheres and the cerebral cortex. Fat
droplets can be seen in the center of foci of necrosis, similar to "rosettes", and along the periphery -
unstructured masses, often without sharp boundaries, passing into unchanged brain tissue.
Macroscopically, small hemorrhages are observed in the heart under the endocardium and
epicardium of both ventricles. Histologically, emboli are most often seen in the areas of branching
of the coronary arteries and in the myocardial capillaries. Micromyomalacia of various sizes,
sometimes with a border of leukocytes, are detected (Fig. 17). Therefore, if ischemia does not lead
to necrosis, areas of various sizes with the presence of small sudanophilic inclusions in the
cardiomyocytes are noted.
In these foci, the transverse striation of cardiomyocytes is not clearly visible, but their nuclei are
slightly changed. Fragmentation of cardiomyocytes and accumulation of erythrocytes along the
elements of the conduction system of the heart are also observed. With OE, fat emboli are detected
in the vessels supplying the conduction system of the heart, which leads to sudden death of the
patient.
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Pic. 3. In coronary arteries and myocardial capillaries fat embolism. Dye Sudan III. x100.

Conclusions. In cases of fractures of long clavicles as a result of severe combined injuries, in the
early period after the injury, death in most cases occurs as a result of fat embolism of the lungs,
brain and heart vessels due to causes directly related to traumatic effects. The specific
morphological features of various variants of fat embolism in victims with fractures of long
clavicles were systematized on the basis of forensic medical analyzes and the specific features of
expert assessment in forensic diagnosis of fat embolism were substantiated. Expert criteria for
the forensic diagnosis of fat embolism in victims with fractures of long clavicles were developed
based on the data of biochemical research, based on the specific morphological changes in the
internal organs and tissues of the corpses in forensic medical practice.

Practical recommendations. In forensic diagnostics of fat embolism, it can be used in expert
assessment of the thanatological significance of morphological signs in various variants of fat
embolism in victims with fractures of long bones. In order to diagnose fat embolism, it is
recommended to conduct a comprehensive assessment of the data of histological and
biochemical research methods. In cases of fat embolism, an increase in the concentration of
interleukin-6 (IL-6) can be used as a marker indicating the intensification of shock and
inflammatory reactions in the body, as well as the mechanism of death.

References:

Hakimov, S. A., Baxriyev, I. I., Sultanov, S. B., & Gulyamov, D. E. (2022). Sud tibbiyoti
amaliyotida postasfiktik holatlarni baholashning ahamiyati.
Султанов, С. Б., & Бахриев, И. И. (2022). Жировая эмболия как основная причина
летальности при сочетанных травмах. Finland International Scientific Journal of Education,
Social Science & Humanities, 10(12), 536-543.



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 5. No 11. November ,2025

21

Султанов, С. Б., Бахриев, И. И., & Ешмуратов, Б. (2025). МОРФОЛОГИЧЕСКИЕ
ПРИЗНАКИ ЖИРОВОЙ ЭМБОЛИИ В ЛЕГКИХ В ЗАВИСИМОСТИ ОТ ДАВНОСТИ
НАСТУПЛЕНИЯ СМЕРТИ.Журнал гуманитарных и естественных наук, (18), 227-230.

Baxodirovich, S. S., & Ramazanovich, I. S. (2025). FORENSIC MEDICAL EVALUATION OF
PATHOMORPHOLOGICAL SIGNS IN THE MYOCARDIUM IN STAB WOUNDS. SHOKH
LIBRARY, 1(10).

Baxodirovich, S. S., & Ramazanovich, I. S. (2025). FAT EMBOLISM OF THE LUNGS AS A
VARIANT OF THANATOGENESIS IN TOXIC LIVER INJURIES. SHOKH LIBRARY, 1(10).

Султанов, С. Б., Бахриев, И. И., & Ешмуратов, Б. (2025). К ВОПРОСУ
ПАТОГИСТОЛОГИЧЕСКОЙ ДИАГНОСТИКИ ЖИРОВОЙ ЭМБОЛИИ ПРИ
ПЕРЕЛОМАХ ДЛИННЫХ ТРУБЧАТЫХ КОСТЕЙ. Журнал гуманитарных и
естественных наук, (18), 231-235.

Султанов, С. Б., Бахриев, И. И., & Шодиев, Г. Б. (2024). ДИАГНОСТИКА ЖИРОВОЙ
ЭМБОЛИИ ПРИ ПЕРЕЛОМАХ ДЛИННЫХ ТРУБЧАТЫХ КОСТЕЙ. Журнал
гуманитарных и естественных наук, (12), 165-169.

Sultanov, S. B., & Bakhriev, I. I. (2024). MORPHOLOGICAL DIAGNOSIS OF FAT
EMBOLISM IN COMBINED TRAUMAS WITH FATAL OUTCOMES. Central Asian Journal
of Medicine, (1), 113-120.

Султанов, С. Б., Бахриев, И. И., & Ешмуратов, Б. (2025). К ВОПРОСУ
ПАТОГИСТОЛОГИЧЕСКОЙ ДИАГНОСТИКИ ЖИРОВОЙ ЭМБОЛИИ ПРИ
ПЕРЕЛОМАХ ДЛИННЫХ ТРУБЧАТЫХ КОСТЕЙ. Журнал гуманитарных и
естественных наук, (18), 231-235.

Султанов, С. Б., Бахриев, И. И., Султанова, С. М., & Каримова, И. И. (2022). О характере
патоморфологических изменений в легких при жировой эмболии.

Choriev, B. A., Tursunov, X. Z., Baxriev, I. I., Primov, X. N., Mirzamuxamedov, O. K., &
Sultanov, S. B. (2021). Fat embolism in deaths as a result of combined injuries.

Ибрагимов, Ш. Р., Шаматов, И. Я., & Исламов, Ш. Э. (2020). Особенности повреждений
челюстей. Вопросы науки и образования, (30 (114)), 36-44

Xikmatullaev, R. Z., Baxriev, I. I., To‘lqin, J. A., & Ibragimov, S. R. (2023). BO ‘LAJAK
SHIFOKORNI TARBIYALASHNING G ‘OYAVIY-SIYOSIY BIRLIGI. Journal of Innovation,
Creativity and Art, 112-115

Ibragimov, S., Shamatov, I., & Islamov, S. (2020). Features of damage to the jaws. Issues of
science and education, (30), 36.

Ибрагимов, Ш. Р. (2024, August). ПЕРЕЛОМЫ НИЖНЕЙ ЧЕЛЮСТИ: ПРИЧИНЫ,
ХАРАКТЕРИСТИКИ, СТЕПЕНЬ ТЯЖЕСТИ. In INTERNATIONAL CONFERENCE ON
INTERDISCIPLINARY SCIENCE (Vol. 1, No. 8, pp. 47-52).



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 5. No 11. November ,2025

22

Ибрагимов, Ш. Р., Исламов, Ш. Э., & Ганиева, Н. Х. (2023). Неогнестрельные переломы
верхней челюсти. Innovation in the modern education system, 3(29), 575-580.

Исламов, Ш. Э. (2023). ПАСТКИ ЖАҒ СУЯКЛАРИ ЖАРОХАТИНИНГ ТАХЛИЛИЙ
КЎРСАТКИЧИ. PEDAGOG, 6(2), 589-592.

Ибрагимов, Ш. Р. (2023). ЮҚОРИ ЖАҒ СУЯКЛАРИ ЖАРОХАТЛАРИНИНГ
ТАХЛИЛИЙ КЎРСАТКИЧИ. Новости образования: исследование в XXI веке, 1(8), 747-
752.

Ибрагимо, Ш. Р., Исламов, Ш. Э., Нормахматов, И. З., & Ураков, К. Н. (2022). Характер
повреждений челюстей при оказании экстренной медицинской помощи. In
VolgaMedScience (pp. 352-354).

Исламов, Ш., Бахриев, И., Ибрагимов, Ш., & Ойдинов, А. (2021). Характер повреждений
верхней челюсти. Журнал стоматологии и краниофациальных исследований, 2(1), 18-20.

Ibragimov, S., Bakhriev, I., & Islamov, S. TYPES OF FRACTURES OF THE UPPER JAW.
ТЕНДЕНЦІЇ ТА ПЕРСПЕКТИВИ РОЗВИТКУ НАУКИ І ОСВІТИ В УМОВАХ
ГЛОБАЛІЗАЦІЇ, 219.

Ibragimov, S., Bakhriev, I., Islamov, S., & Makhmatmuradova, N. Quality of life of patients with
jaw fractures. Редакционная коллегия, 138.

Ibragimov, S., Bakhriev, I., & Islamov, S. Forensic medicial characteristic jaws damage.
Тенденції та перспективи розвитку науки і освіти в умовах глобалізації, 222.

Ибрагимов, Ш. Р. Ислом Якубович Шаматов, Шавкат Эрйигитович Исламов.(2020).
Особенности повреждений челюстей, 30, 36-44.

Navruz, X., & Ramazanovich, I. S. (2025). CLASSIFICATION OF MAXILLARY
FRACTURES. SHOKH LIBRARY, 1(10).

Ramazanovich, I. S., Baxtiyorovich, B. B., & Xamrayevich, A. Z. (2025). CLINICAL TRIALS
IN FORENSIC MEDICINE: INNOVATIONS AND PROBLEMS. AMERICAN JOURNAL OF
APPLIED MEDICAL SCIENCE, 3(9), 12-23.

Ramazanovich, I. S., & Eriygitovich, I. S. (2024). CHARACTERISTICS OF FRACTURES OF
THE UPPER JAW. World Bulletin of Public Health, 32, 127-129.

Ибрагимов, Ш. Р., Исламов, Ш. Э., & Бахриев, И. И. (2023). СУДЕБНО-МЕДИЦИНСКАЯ
ОЦЕНКА МЕХАНИЗМОВ ПЕРЕЛОМОВ НИЖНЕЙ ЧЕЛЮСТИ.

Ибрагимов, Ш. Р., Исламов, Ш. Э., & Бахриев, И. И. (2023). ОСОБЕННОСТИ
ПЕРЕЛОМОВ ВЕРХНЕЙ ЧЕЛЮСТИ. умент не содержит источников.

Ибрагимов, Ш. Р. (2023). ЧОП ЭТТИРИЛГАН ИЛМИЙ МАҚОЛАЛАРГА ИҚТИБОС
КЕЛТИРИЛИШ ТАҲЛИЛИ. INNOVATIVE DEVELOPMENTS AND RESEARCH IN
EDUCATION, 2 (18), 229–233. INNOVATIVE DEVELOPMENTS AND RESEARCH IN
EDUCATION.



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 5. No 11. November ,2025

23

Ramazanovich, I. S., Ganiyeva, N. H., & Axmedov, Z. X. (2025). CHARACTERISTICS OF
MANDIBULAR INJURIES. AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE,
3(1), 211-222.

Ибрагимов, Ш. Р., Исламов, Ш. Э., & Бахриев, И. И. (2024). СОВРЕМЕННЫЕ ПОДХОДЫ
К СУДЕБНО-МЕДИЦИНСКОЙ ЭКСПЕРТИЗЕ ПОВРЕЖДЕНИЙ НИЖНЕЙ ЧЕЛЮСТИ.
Medical Journal of Uzbekistan, (2), 201-214.

Ибрагимов, Ш. Р., Халилов, И., & Намозов, Л. (2025, February). ТИББИЁТ
ХОДИМЛАРИНИ ТАЙЁРЛАШДА “ТИББИЁТ ХОДИМЛАРИНИНГ МАЪМУРИЙ
ЖАВОБГАРЛИГИ” ФАНИНИНГ ЎРНИ. In International conference on multidisciplinary
science (Vol. 3, No. 2, pp. 72-74).

Ибрагимов, Ш. Р., Убайдуллаев, Э., & Азамов, А. (2025, February). ТИББИЁТ
ОЛИЙГОҲЛАРИДА СУД ТИББИЁТИ ФАНИНИНГ ЎРНИ. In INTERNATIONAL
CONFERENCE ON INTERDISCIPLINARY SCIENCE (Vol. 2, No. 2, pp. 157-161).

Ибрагимов, Ш. Р. (2025). ПЕДАГОГИК ФАОЛИЯТДА МУОММОЛИ
МАЪРУЗАЛАРНИНГ АХАМИЯТИ. ACUMEN: International journal of multidisciplinary
research, 2(3), 182-188.

Ibragimov, S., Ubaydullaev, E., & Azamov, A. (2025). ROLE OF FORENSIC SCIENCE IN
MEDICAL UNIVERSITIES. Journal of universal science research, 3(1 (Special issue)), 157-161.

Абдурауфов, З. А., Нормахматов, И. З., & Ибрагимов, Ш. Р. (2021). Характер повреждений
челюстей. In VOLGAMEDSCIENCE (pp. 761-763).

Ramazonovich, I. S., Islamov, S. E., & Negmatullaevna, M. N. (2022). Assessment of the nature
of the jaw injury. trauma, 7, 10.

Ramazonovich, I. S. (2025). FORENSIC ASPECTS OF DENTAL INJURIES. AMERICAN
JOURNAL OF APPLIED MEDICAL SCIENCE, 3(8), 78-87.


	Conclusions. In cases of fractures of long clavicl
	Practical recommendations. In forensic diagnostics
	Hakimov, S. A., Baxriyev, I. I., S

