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Morphological Characteristics of the Course 
of Necrotic Soft Tissue Diseases Complicated 
by Sepsis in the Setting of Diabetes Mellitus 

ABSTRACT

Background. The Purulent-inflammatory diseases of soft tissues in patients with diabetes mellitus proceed quite aggres-
sively and, according to the standards, characteristic of acute infections of soft tissues without diabetes mellitus can incon-
sistently affect the fate of patients with concomitant diabetes mellitus. The study aimed to study the features of the cytolog-
ical picture of wounds in patients with purulent-inflammatory diseases of soft tissues on the background of diabetes melli-
tus after the use of granulocyte-colony-stimulating factor.
Methods. In 132 patients with purulent-inflammatory diseases of soft tissues on the background of diabetes mellitus, cyto-
logical studies of the wound were performed. The background materials of the cytological preparation were detritus, small 
protein grains, fat drops, crystals, hematoidin, cholesterol, etc. The cytological material was stained with azure-eosin mix-
tures.
Results. The results obtained indicate that along with cellular elements in the morphology of the wound in patients with 
purulent-inflammatory diseases of soft tissues against the background of diabetes mellitus, other representatives of the cyto-
logical picture also play a significant role. The results of a cytological study of smears-imprints of a purulent inflammatory 
wound of soft tissues in patients with diabetes mellitus showed that the microscopic picture of the smear was characterized, 
first, by the presence of a microbial factor in combination with background elements.
Conclusion. Under the influence of the preparation of granulocyte-colony-stimulating factor in patients with purulent-in-
flammatory diseases of soft tissues against the background of diabetes mellitus, it increases the number of neutrophils and 
lymphocytes, and increases their phagocytic activity in the wound.
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INTRODUCTION

Surgical soft tissue infections are the most com-
mon reason patients seek surgical care. This 
indicates that the diagnosis and treatment of 

surgical infections remains one of the urgent problems of 
modern surgery [1]. The proof of this judgment is the 
high level of mortality in severe forms of purulent-in-
flammatory diseases of soft tissues, which ranges from 
28–56%, and with the development of sepsis - over 90%.

The main pathogenetic mechanism for the develop-
ment of purulent-inflammatory diseases of soft tissues 
against the background of diabetes mellitus is the insuf-
ficiency of cellular and humoral immunity, intracellular 
metabolic acidosis, metabolic disorders, imbalance of 
macro- and microelements, blood protein composition, 
and others [2]. With severe hyperglycemia, chemotaxis 
and phagocytic function of leukocytes are inhibited. The 
features of changes in hematopoietic processes, in par-
ticular leukocyte cells, in patients with diabetes mellitus 
are their non-maturing in hematopoietic organs, with 
entry into the bloodstream in the form of immature 
formed elements. All this determines the pathological 
essence of the features of the course of diabetes mellitus. 
At the same time, it is known that an increase above 
normal values of young forms of neutrophils may indi-
cate a generalization of the purulent-inflammatory 
process.

All the above indicates the need to search for new 
agents in the treatment of patients with purulent-inflam-
matory diseases of soft tissues on the background of dia-
betes mellitus, which could directly affect the patho-
genetic factors of stimulating the production of granulo-
cytes, instead of young forms of neutrophils, to prevent 
the development of septic complications [3, 4].

In recent years, in the literature, more and more in-
formation appears on the effectiveness of the use of 
drugs with a colony-stimulating factor on blood granulo-
cytes [5-8]. It is known that the human granulocyte-
colony-stimulating factor is a glycoprotein that regulates 
the formation of functionally active neutrophils and their 
release into the blood from the bone marrow. Filgrastim, 
containing recombinant granulocyte-colony stimulating 
factor, markedly increases the number of neutrophils in 
the peripheral blood already within the first 24 hours af-
ter its administration, with a slight increase in the num-
ber of monocytes. Filgrastim is a highly purified non-
glycosylated protein consisting of 175 amino acids. It is 
produced by a laboratory strain of the bacterium Es-
cherichia coli, into which the human granulocyte colony-

stimulating factor gene has been introduced by genetic 
engineering. The effectiveness of this drug in the treat-
ment of several diseases has been proven. However, 
most of the information presented regarding the effec-
tiveness of Filgrastim is devoted to blood diseases, in 
particular oncological etiology [9-15].

In this regard, the purpose of our study was to study 
the features and conduct a comparative assessment of 
changes in the cytological picture of the wound surface 
against the background of the use of granulocyte-colony-
stimulating factor.

MATERIALS AND METHODS

The work is based on the analysis of the results 
of treatment of 132 patients with purulent-in-
flammatory diseases of soft tissues against the 

background of diabetes mellitus, who were hospitalized 
at the Surgical Infection Center of the Republic of 
Uzbekistan, for the period from 2011 to 2021. All pa-
tients were divided into 2 groups depending on the na-
ture of the therapeutic measures:

1 - (control) group, represented by 73 (55.3%) pa-
tients with purulent-inflammatory diseases of soft tissues 
on the background of diabetes mellitus. Being on inpa-
tient treatment, this group of patients received a tradi-
tional complex of diagnostic and treatment measures.

2 (main) group, represented by 59 (44.7%) patients 
with purulent-inflammatory diseases of soft tissues on 
the background of diabetes mellitus. A feature of this 
group of patients is that granulocyte-colony stimulating 
factor (Filgrastim) was added subcutaneously at a dose 
of 5 μg/kg of the patient's body weight to the complex of 
therapeutic measures.

The distribution of patients depending on age and 
gender showed that, in general, elderly patients were 
dominant. The average age in the control group of pa-
tients was 68.1±3.8 years, and in the main group - 
67.2±5.9 years. In the control group, patients aged 41 
and older accounted for 93.1%, and in the main group - 
86.5%. Among the examined were 65 men (49.2%) and 
67 women (50.8%). At the same time, female patients 
prevailed in the control group of patients, and male pa-
tients prevailed in the main group.

An analysis of the prevalence of the purulent-inflam-
matory process in patients with purulent-inflammatory 
diseases of soft tissues on the background of diabetes 
mellitus revealed that its localization was mostly noted 
in the trunk region (59%), almost the same number were 
in the region of the lower limb (17.5%) and perineum 
(15.1%).
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Most patients were diagnosed with type II diabetes 
mellitus (94.7%). Type I diabetes mellitus was diagnosed 
only in 7 out of 132 patients, which accounted for 5.3%.

An analysis of the timing of admission of patients 
from the moment of the onset of purulent-inflammatory 
diseases of the soft tissues showed that 5 (6.8%) patients 
of the control and 4 (6.8%) of the main groups were ad-
mitted within 3 days from the onset of the inflammatory 
process. Up to 5 days after the onset of purulent-necrotic 
lesions, 15 (20.5%) and 11 (18.6%) patients, respective-
ly, were hospitalized. Late hospitalization (more than 7 
days from the onset of the purulent-inflammatory 
process) was associated with unsuccessful treatment of 
patients in other surgical hospitals and the development 
of septic complications.

The main principle of treatment was a short-term pre-
operative preparation, including the taking of clinical 
and biochemical blood tests and the beginning of empiri-
cal antibiotic therapy. The patients underwent a mandato-
ry examination by an endocrinologist, with correction of 
the level of glycemia, while high blood sugar levels were 
not a contraindication to surgical intervention. Patients 
were prescribed insulin to maintain the sugar level not 
higher than 9.0 mmol/l. Insulin doses varied depending 
on the type of diabetes mellitus and the severity of the 
condition.

The essence of the surgical intervention was based on 
an adequate wide opening of the purulent focus with the 
sanitation of all existing streaks and pockets. Opening of 
phlegmons and necrectomy were performed according to 
generally accepted standards. Depending on the length 
and depth of the pathological process, the wounds either 
remained open, which we preferred, or were sutured 
tightly leaving 2 lumen drains, followed by VAC-thera-
py.

The complex of conservative therapy included:
1) Antibacterial therapy (metronidazole, III–IV gen-

eration cephalosporins, III–IV generation fluoro-
quinolones, aminoglycosides) depending on the results 
of wound culture under aerobic and anaerobic condi-
tions. Systemic antifungal therapy.

2) Detoxification therapy (infezol, native plasma, pro-
tein preparations, if necessary, blood preparations).

3) Measures to normalize all types of metabolism 
disturbed by diabetes, including switching to insulin 
therapy and glycemic control. Anticoagulants and disag-
gregation drugs (heparin, clexane) under the control of 
clotting time and coagulogram. Drugs that improve the 
microcirculation of the tissues of the affected area (vaza-

prostan, rheopolyglucin, rheosorbilact, refortan, no-shpa, 
trental).

4) Treatment of concomitant diseases.
As noted above, a feature of the main group was the 

addition of granulocyte-colony stimulating factor (Fil-
grastim) to the complex of therapeutic measures, which 
was administered subcutaneously at a dose of 300 μg for 
patients weighing less than 80 kg and 480 μg for patients 
weighing more than 80.

Morphological studies included an assessment of the 
cytological picture of the imprints of the wound surface 
in the dynamics of the treatment. Microscopic examina-
tion of the preparations considered the morphological 
features of cellular and tissue elements. In addition, at-
tention was paid to the functional signs present in the 
cytological material (the presence of mucus, protein 
mass, erythrocytes, inflammatory leukocyte cells, mi-
croorganisms, signs of a therapeutic effect in the form of 
pathomorphosis of the structural elements of smears). 
The background materials of the cytological preparation 
were detritus, small protein grains, fat drops, crystals, 
hematoidin, cholesterol, etc. The cytological material 
was stained with azure-eosin mixtures.

RESULTS AND DISCUSSION

The conducted cytological studies of the wound 
surface in the dynamics of the ongoing tradi-
tional treatment in patients with purulent-in-

flammatory diseases of soft tissues on the background of 
diabetes mellitus showed a picture with background fat-
ty-protein detritus, which proceeded with dystrophic and 
necrobiotic changes in tissue elements. Combinations of 
this type of change with the presence of inflammatory 
cells were often noted. Tissue elements were subjected to 
destructive and necrobiotic changes under the action of 
microorganisms and the inflammatory process. These 
changes are known as vacuolization, loosening, and ho-
mogenization of nuclear-cytoplasmic structures [16].

On the part of histiocytic cells, cell activation was 
detected in the form of an expansion of the volume of the 
cytoplasm and hyperchromasia of the nuclei. In the early 
stages of the course of the purulent-inflammatory 
process, polynuclear leukocytes predominated in the cy-
tological material, and in later periods - leukocyte infil-
tration of histiocytic and lymphoid cells. 

In the case when weakly coloured suspension protein 
substances were found among the cellular elements, this 
fact indicated the presence of necrosis [17]. Also, extra-
cellular granules and clumps of structureless masses of 
detritus of various sizes were visible in the preparations. 
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Detritus had a greyish tint due to its protein origin. A 
yellowish hue indicated the presence of a necrotic sub-
stance of a fatty-lipoid nature. The nature of the detritus 
and protein mass in the composition of the cytological 
preparation determined the type of bacteria. In the pres-
ence of structureless masses of a lipid nature, the infec-
tion was caused by gram-positive cocci, which were 
coated on the outside with a liposaccharide membrane.

In several cases, the protein mass predominated in the 
cytological imprint in the composition of the detritus. 
This variant of the lesion was caused by gram-negative 
microorganisms. They had a glycoprotein outer shell. 
The results of the microscopic examination showed that 
the nature of the purulent inflammatory wound of soft 
tissues determined the cellular composition of the in-
flammatory infiltration [18].

In the early stages of the disease, polynuclear granu-
lar leukocytes were found on cytological preparations. 
Moreover, they had different shapes and sizes, their nu-
clear structures were often stained with a hyperchromic 
colour, swollen with a thickening of the nuclear bridges 
between the chromatin segments. There were granulo-
cytes with karyolytic and karyorectic changes in nuclear 
structures. Sometimes the chromatin substance of the 
nuclei was in a state of dispersion and decay. 

The cytoplasm of polynuclear leukocytes was also 
swollen and expanded in volume, the granular material 
was often in a state of activation in the form of rupture 
and dissolution or outflow into the surrounding space. In 
the cytoplasm of neutrophilic leukocytes, phagocytosed 
bodies were found.

In some cases, when the presence of mixed flora was 
found in cytological preparations, and the presence of 
single eosinophilic leukocytes among granular leuko-
cytes, in this case, it was stated that autoimmune pro-
cesses were associated with inflammatory diseases.

The results of microscopic studies of cytological 
preparations of smears-prints from purulent-inflammato-
ry wounds of soft tissues in the dynamics of treatment of 
patients in the main group showed that, compared with 
the control group of patients, the degree of dystrophic-
destructive and necrobiotic changes in histiocytic and 
inflammatory cells significantly decreases in the smear. 
On the part of histiocytic cells, some activation is noted 
in the form of an expansion of the volume of the cyto-
plasm and hyperchromasia of the nuclei. In such cases, 
the morphological state of inflammatory cells changes 
depending on the treatment [19].

On the 1st day of treatment in the cytological materi-
al, there was a decrease in the number of polynuclear 

leukocytes. Among the cellular elements, weakly 
coloured suspension protein substances were sometimes 
found, which indicates a decrease in dystrophic and de-
structive changes on the part of tissue-cellular structures 
and inflammatory cells. The presence of a greyish hue 
often predominated in the composition of the detritus, 
which proved an increase in the release of substances of 
a protein nature; if the detritus has a yellowish tint, then 
the necrotic substance is of a fatty-lipoid nature [20].

As part of the leukocyte infiltration, monocyte-
macrophage cells appeared, in some of them phagocytic 
activity was noted in the form of the presence of relative-
ly small phagocytosed dark particles in the cytoplasm of 
macrophages.

On the 3rd day, a decrease in the activity of the pro-
cesses of alteration and exudation of inflammation was 
noted. Morphologically, this was manifested by a de-
crease in the amount of inflammatory mucosa and 
necrotic-fibrinous mass, existing leukocytes in a state of 
destruction and disintegration, which morphologically 
looked like an irregularly shaped destructive mass 
stained with eosin.

By the 3rd day of treatment in cytological prepara-
tions, the disappearance of phenomena characteristic of 
the alternative and exudative phases of inflammation was 
noted. A significant increase in the number of neu-
trophilic leukocytes, which are in active form, was de-
termined in the form of hyperchromasia and polyseg-
mentation of nuclear structures. 

Among them, the appearance of lymphoid and mono-
cytic cells was noted. Polynuclear granular leukocytes 
had different shapes and sizes, and their nuclear struc-
tures were often stained hyperchromically, and swollen, 
with thickening of the nuclear bridges between the 
chromatin segments. Granulocytes with karyolytic and 
karyorectic changes in nuclear structures were almost not 
detected.

The cytoplasm of polynuclear leukocytes was 
swollen, expanded in volume, and often contained many 
phagocytosed microorganisms. Often, lymphoid, and 
histiocytic cells are found in the inflammatory infiltration 
[21, 22, 23, 24]. In such cases, we can say that the course 
of the wound process has a favourable picture. This was 
associated with the final proliferative stage. In such cas-
es, in cytological preparations, the number of microor-
ganisms was sharply reduced, and they were located 
mainly in the vicinity of macrophages and lymphohistio-
cytic cells. The above cytological changes were also ac-
companied by an increase in the number of macrophages 

https://journals.tma.uz/


How to Cite: Korikhonov D.N., Babokhujaev A.S., Abduraxmanov F.M., et al. Morphological characteristics of the course of necrotic soft tissue 
diseases complicated by sepsis in the setting of diabetes mellitus // Journal of Educational & Scientific Medicine, 2024. Vol. 1, Issue 2, P. 2–8

JESM 2024 | Issue 2 | Volume 1 https://journals.tma.uz/ 6

with increased signs of phagocytosis in the composition 
of the cellular infiltration [25, 26, 27].

On the 7th day of treatment, smears were dominated 
by the number of polynuclear leukocytes, in particular 
neutrophilic leukocytes, which, being in an active state, 
densely surrounded layers of tissue detritus with mi-
croorganisms. Eosinophilic staining of the cytoplasm of 
most of the neutrophilic leukocytes indicated their en-
zymatic and phagocytic activity [28]. 

During this period of the study, there were also single 
eosinophils and basophils among leukocytes. Histiocytic 
cells were even more enlarged due to the increase in dys-
trophic changes in the cytoplasm. Most of them had 
large, flattened dimensions with an increase in 
eosinophilic staining of both the nucleus and the cyto-
plasm.

CONCLUSIONS

The results of a cytological study of smears-im-
prints of a purulent inflammatory wound of 
soft tissues against the background of diabetes 

mellitus showed that the microscopic picture of the 
smear was characterized, first, by the presence of a mi-
crobial factor in combination with background elements. 
The main signs of an infectious purulent inflammatory 
process were the presence of various forms of microor-
ganisms in the smear. In the early stages of the disease, 
coccal infection and polynuclear leukocyte infiltration 
predominated, and at later stages, a small number of 
lymphohistiocytic cells were found in the leukocyte infil-
tration. All this testified to the presence of a close rela-
tionship between the course of the wound process and 
the role of specific cells of the leukocyte series.

Already in the early stages of the course of the wound 
process, the nature of both the cellular and microbiologi-
cal composition of cytological preparations was associ-
ated with the effectiveness of the use of granulocyte-
colony-stimulating factor (Filgrastim), which contributed 
to the predominance of the number of inflammatory cells 
over microorganisms.

The use of the drug granulocyte-colony-stimulating 
factor (Filgrastim) in a complex of therapeutic measures 
in patients with purulent-inflammatory diseases of soft 
tissues against the background of diabetes mellitus con-
tributes to a change during the wound process with an 
increase in the number of neutrophils and lymphocytes 
with their phagocytic activity in the wound with a de-
crease in microbial contamination, which has been 
proven us cytological studies.
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QANDLI DIABETDA SEPSIS BILAN ASORAT-
LANGAN YUMSHOQ TO'QIMA NEKROTIK 

KASALLIKLARINING MORFOLOGIK 
XUSUSIYATLARI 

D.N. Qoraxonov1, A.S. Babokhuzhaev2, F.M. Abdu-
raxmanov1, K.Kh. Boboev1, Sh.A. Boboqulov1, Sh.A. 

Xamdamov1

1Tashkent tibbiyot akademiyasi
2Toshkent davlat stomatologik instituti

ABSTRAKT
Dolzarblik. Qandli diabet bilan og'rigan bemorlarda 

yumshoq to'qimalarning yiringli yallig'lanish kasalliklari 
juda agressiv tarzda davom etadi va qandli diabetsiz 
o'tkir yumshoq to'qima infektsiyalariga xos bo'lgan 
me'yorlarga ko'ra, diabet bilan bir xil diabet bilan og'rig-
an bemorlarning taqdiriga bir-biriga zid ravishda ta'sir 
qilishi mumkin. 

Material va usullar. Qandli diabet tufayli yiringli 
yumshoq to'qima kasalliklari bo'lgan 132 nafar bemorda 
yaraning sitologik tekshiruvlari o'tkazilgan. 

Natijalar. Olingan natijalar shuni ko'rsatadiki, qandli 
diabetning kelib chiqishiga qarshi yumshoq to'qimalarn-
ing yiringli yallig'lanish kasalliklari bo'lgan bemorlarda 
yaraning morfologiyasida uyali elementlar bilan bir qa-
torda, sitoloji suratning boshqa vakillari ham muhim rol 
o'ynaydi. Diabetli diabet bilan og'rigan bemorlarda 
yumshoq to'qimalarning yiringli yallig'lanish yaralarin-
ing tuhmatlarini sitologik tekshirish natijalari shuni ko'r-
satdiki, tuhmatning mikroskopik surati, birinchi navbat-
da, mikrob omilining mavjudligi bilan xarakterlanadi fon 
elementlari bilan birlashtirilgan.

Xulosa. Qandli diabet fonida yallig'lanishli yumshoq 
to'qima kasalliklari bo'lgan bemorlarda granulosit-
kolonin-stimulyatsion omil ta'sirida neytrofillar va lim-
fotsitlar soni ko'payadi va ularning yaradagi fagotsitik 
faolligi ortadi.

Kalit so'zlar: yiringli yara jarayoni, diabet, yara 
sitologiyasi, granulosit-kolony-stimulyator omil 
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АБСТРАКТ
Актуальность. Гнойно-воспалительные заболева-

ния мягких тканей у больных сахарным диабетом 
протекают достаточно агрессивно и, согласно 
нормам, характерным для острых инфекций мягких 
тканей без сахарного диабета, могут непоследова-
тельно влиять на судьбу пациентов с сопутствующим 
сахарным диабетом. 
Материал и методы. У 132 пациентов с гнойно-

воспалительными заболеваниями мягких тканей на 
фоне сахарного диабета выполнены цитологические 
исследования раны. 
Результаты. Полученные результаты свидетель-

ствуют о том, что наряду с клеточными элементами в 
морфологии раны у пациентов с гнойно-воспалитель-
ными заболеваниями мягких тканей на фоне 
сахарного диабета значительную роль играют и 
другие представители цитологической картины. 
Результаты цитологического исследования мазков-
отпечатков гнойной воспалительной раны мягких 
тканей у больных сахарным диабетом показали, что 
микроскопическая картина мазка характеризовалась, 
во-первых, наличием микробного фактора в сочета-
нии с фоновыми элементами.
Заключение. Под влиянием препарата гранулоци-

тарно-колониестимулирующего фактора у пациентов 
с гнойно-воспалительными заболеваниями мягких 
тканей на фоне сахарного диабета увеличивается 
количество нейтрофилов и лимфоцитов, повышается 
их фагоцитарная активность в ране.
Ключевые слова: гнойно-воспалительный ране-

вой процесс, сахарный диабет, цитология раны, 
гранулоцитарно-колониестимулирующий фактор 
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