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II. ABBREVIATIONS USED 

 

VAC - Vacuum assisted closure 

KCI - Kinetic Concepts, Inc. 

NPWT - Negative pressure wound therapy 

TNP - Topical negative pressure 

IL-1b - Interleukin 1 beta 

TNF - alpha - Tumor necrosis factor alpha 

VEGF - Vascular endothelial growth factor 

FGF-2 - Basic fibroblast growth factor 

CWF - Chronic wound fluid 

DMEM - Dulbecco's modified Eagle's medium 

KBM - Keratinocyte basal medium 

KGM - Keratinocyte growth medium 

MEM - Minimal essential medium 

FBS - Fetal bovine serum 

PDGF - Platelet-derived growth factor 

TGF-P - Transforming growth factor beta 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 



I. INTRODUCTION 

 

Vacuum therapy as a method of treatment is one of the oldest in medicine. In those days, according 

to various legends, even primitive man tried to alleviate his sufferings by using "vessels" for health. 

There is evidence that such exposures have relieved and even cured certain conditions. In China, 

units made of bamboo rings or tea cups are actively used for medical purposes. The wisdom of 

many generations has contributed to the enrichment and development of many healing methods to 

real people. The history of the use of negative pressure for medical purposes takes place in periods 

in tally with the changing perceptions of the pathogenesis of various diseases and injuries, the 

mechanisms of impact of the vacuum therapy on the course of pathological processes, technical 

solutions that provide pressure control through predefined parameters providing comfort for 

patients. The use of negative pressure therapy (VAC therapy) in the treatment of acute and chronic 

wounds has increased significantly over the last decade. Hundreds of studies have been published 

on the results and methods of therapy used in the treatment of wounds in adult patients. This 

method is increasingly used to treat complicated and chronic wounds in childhood resulting from 

birth defects, injuries, infections, tumors, burns and postoperative diseases in children. The 

proposed guidelines for the application of pediatric-specific outcomes in clinical practice aim to 

provide practitioners with an evidence base that can be used to make safety decisions and make 

effective choices when applying VAC therapy for treatment. This includes instructions on the values 

of the negative pressure, the type of regime in which this pressure is created, the type and sort of 

foam used in the wound bed, the type, size and location of the drain used to evacuate wound 

secretions, the frequency of bandage changes. The guidelines reflect the level of knowledge about 

effective and appropriate wound healing therapy at the time of the publication of this scientific 

paper. They are the result of the conclusions made on the foundation of the described clinical cases 

related to the use of vacuum-assisted therapy for the treatment of wounds in childhood.  

 



 

 

 

 

III. PURPOSE AND TASKS 

1. OBJECTIVE: 

    • To study and evaluate the effectiveness of VAC therapy in the treatment of wounds of various 

origins in childhood. 

2. TASKS: 

To achieve this goal we set ourselves the following tasks: 

    • To introduce VAC therapy in the stages of wound healing in childhood. 

    • To study and determine the values of negative pressure used in the treatment of wounds with 

vacuum-assisted technology in childhood. 

    • To compare the effectiveness of VAC therapy in children and in patients over 18 years. 

    • To create and propose an algorithm of behavior when using VAC in childhood 

IV. MATERIAL AND METHODS 

The current study was performed on children and adult patients who underwent vacuum-assisted 

therapy for the treatment of various types of acute and chronic wounds. The patients were treated at 

the University General Hospital "St. George" EAD in Plovdiv and "Clinical Center" in Nis, 

Republic of Serbia. 

The tracking time is the period from 2012 until 2020 

A prospective study was performed on patients with various acute and chronic wounds, aged 0 to 69 

years. 

Patients are divided into six groups depending on the characteristics of the wound 

    • patients with acute wounds 

    • patients with acute complicated (infected) wounds 



    • patients with purulent-septic wounds 

    • patients with tissue-free wounds 

    • patients with difficult-to-heal chronic wounds 

    • patients with chronic wounds resulting from impaired tissue perfusion 

The study included all patients who underwent vacuum-assisted wound therapy. 

1. Distribution of patients by sex 

During the study period, 58 patients were treated with vacuum-assisted therapy, of which 16 were 

girls and 42 were boys. 

2. Distribution of patients by age 

According to the age indicator, there are four groups 

    • from 1 to 3 years- first group 

    • from 4 to 12 years - second group 

    • from 13 to 18 years - third group 

    • over 18 years-fourth group 

 

3. Distribution of patients according to the type of wound 

Patients were divided into seven groups according to the type of wound. 

    • first group of patients with acute wounds 

    • second group - patients with acute complicated (contaminated) wounds 

    • third group - patients with purulent-septic wounds 

    • fourth group - patients with wounds in which there are no tissues 

    • fifth group - patients with burn wounds 

    • sixth group of patients with difficult to heal wounds 

    • seventh group - patients with chronic wounds as a result of impaired tissue perfusion 

4. Distribution of patients according to the type of vacuum-assisted therapy, type of bandage and 

type of drain 



Patients were divided into four groups, depending on the type of bandage used and the type of drain 

used. 

    • use of polyurethane sponge and centrally located pipe drain 

    • use of polyurethane sponge and superficial flat drain 

    • use of marlin mesh and centrally located pipe drain 

    • use of marlin mesh and superficial flat drain 

5. Distribution of patients according to the duration of vacuum-assisted therapy. 

    • duration of therapy for wound healing up to eight days 

    • duration of therapy for wound healing over eight days 

6. Distribution of patients according to the severity of the wound. 

6.1 Patients with acute wounds 

Acute wounds are those wounds that heal primary or secondary in less than eight weeks. These are 

wounds that are treated immediately after they occur, so they are not complicated. The period be-

fore surgery and VAC therapy is relatively short - from hours to several days. Initially, hematologi-

cal examinations were performed, and in the case of affected limbs, radiography of the area was 

performed. Wound secretions were taken for microbiological examination and surgical debridement 

of the wound was performed to ensure vital wound surfaces. Depending on the size of the wound 

and the location, the following bandage options can be used: polyurethane sponge and centrally 

located tubular pack; polyurethane sponge and located covered flat pack; gauze mesh and located 

flat pack. A negative pressure of -80mmHg is set. Antibiotic therapy has been started, targeting the 

most common causes of wound infection, which in the case of isolation of wound secretions is up-

dated according to the antibiogram. The duration of antibiotic therapy varies according to the so-

lemnity of the infection. Depending on the general condition of the patient, the results of blood and 

biochemical parameters, bioproducts and aqueous saline solutions for rehydration were applied. 

NSAIDs have been used to treat the pain syndrome. The duration of vacuum therapy varies depend-

ing on the type of wound. During the treatment period, the vacuum dressing is changed at regular 



intervals. Wound secretions were sent periodically for microbiological examination after the end of 

VAC therapy. For a period of treatment using vacuum-assisted technology, we report wound heal-

ing and filling of the wound defect. Decreased secretion from the wound and the development of 

fresh granulation tissue was observed during treatment. The treatment until the final healing of the 

wound continues with its treatment with iodine povidone, physiological serum and intrasite gel, 

covered with a gauze bandage. 

 

6.2 Patients with acute (complicated) wounds 

 

In this type of wound, the period of eight weeks of treatment has not passed, but there has been a 

period of treatment in a conventional way, as a result of which the wounds do not heal, but become 

more complicated. A wound infection develops, which complicates the wound and affects the gen-

eral condition of the body. In these patients, general blood laboratory tests were performed, taking 

into account the signs of inflammatory constellation: leukocytosis, oiling, increased CRP, СУЕ. If 

necessary, an X-ray of the affected area was performed. Blood was taken for blood culture in the 

presence of fever and inflammatory constellation from paraclinical studies. A combination of two 

antibiotics was used to treat the inflammation, in itially with a combination of a beta-lactam antibi-

otic and an aminoglycoside antibiotic. Then, given the antibiogram, antibiotic therapy was updated. 

Depending on the general condition of the patient, the results of blood and biochemical parameters 

are applied bioproducts and aqueous saline solutions to rehydrate the body. NSAIDs have been used 

for analgesia. Surgical debridement of the wound was performed and, if necessary, the inflamed 

tissues were excised until a healthy vital wound tissue was reached. A vacuum dressing was applied 

using a nanocrystalline silver dressing combined with a polyurethane sponge and a centrally located 

tubular drain. A negative pressure of -80mmHg was used. In patients over 13 years of age. and for 

wound sizes over four square centimeters, a pressure of -125mmHg was used. The dressing is 

changed according to the amount of secretion over a period of time. Control of microbiological ex-



amination of wound secretions was performed on the seventh day and after completion of VAC 

therapy. The existing wound infection is controlled for the period of therapy and wound healing 

with the development of fresh granulation tissue. After completion of the vacuum therapy, the 

treatment is continued by treating the wound with iodopovidone, physiological serum and applying 

a bandage with nanocrystalline silver with the release of silver ions. Upon reaching the filling of the 

wound defect in 2/3 of the original, the wounds are treated with iodopovidone, physiological serum 

and intrasite gel. A gauze bandage is used over the gel.  

 

6.3 Patients with purulent-septic wounds 

 

A purulent-septic wound is a damage to the skin and underlying tissues caused by purulent lesions. 

Haematological and biochemical blood parameters were studied in all patients, special attention was 

paid to the development of the inflammatory constellation: leukocytosis, evidence of lead from the 

differential blood count, increased CRP and ESR. X-rays of the lungs were performed to rule out 

hematogenous spread of the infection and the development of sepsis. Blood was taken for blood 

culture microbiological examination. Wound secretion was sent for microbiological examination 

and in the presence of isolate an antibiogram was prepared. Control culture examination of wound 

secretion was performed on the seventh day of therapy. Antibiotic treatment was started immediate-

ly with a combination of broad-spectrum antibiotics, which was updated according to the antibio-

gram and the resistance of the causative agent. The duration of antibiotic  treatment depends on the 

severity of the infection and the achievement of sterility of the blood culture.  Given the general 

condition of the patient, the results of blood and biochemical parameters are applied bioproducts 

and aqueous saline solutions to rehydrate the body. NSAIDs have been used for analgesia. Surgical 

treatment was performed as a matter of urgency, with extensive incision and edema of the purulent 

contents. If necessary, counter-incisions are added to ensure maximum drainage and aeration of the 

wound. It was washed thoroughly with 3% hydrogen peroxide, physiological serum, iodopovidone 



and again physiological serum. The wound was left open. A bandage with nanocrystalline silver and 

a polyurethane sponge with a centrally located wide tubular drain was placed. Negative pressure of 

-80mmHg was used, and in patients over 13 years of age -100mmHg, and the regime was by con-

stant aspiration. The amount of wound secretion is recorded daily. The vacuum dressing is changed 

depending on the amount of secretion of the wound. A decrease in wound secretion is reported dur-

ing the period of vacuum therapy. The development of fresh granulation tissue and the reduction of 

signs of inflammation, such as redness, fluctuations, local temperature and pain, are achieved over a 

period of time. If necessary, the treatment of wounds is continued by taking baths with potassium 

permanganate, cleansing with iodopovidone, physiological serum and intrasite gel, covered with a 

gauze bandage. For wounds that continue to have secretions, water-absorbing dressings are used 

until the secretion ceases. 

 

6.4 Patients with non-tissue wounds 

 

These wounds are mainly the result of surgical treatment of volume-occupying formations in which 

excision of the formation has been performed and the wound defect is too large to recover from its 

own tissues. In this case, the treatment is longer, depending mainly on the size of the defect. Given 

this, the development of a secondary wound infection is an expected process. Another major reason 

for the development of these wounds is trauma. What is special in this case is that it is possible to 

have concomitant traumatic changes in various organs and parts of the body until the development 

of traumatic shock. These wounds have irregular edges, smeared tissue, there is a possibility of for-

eign bodies in them. The probability of infection is almost 100%. In these patients, treatment was 

started with examination of hematological and biochemical parameters. An ultrasound examination 

of the volumetric formation and subsequent traffic police were performed to determine the size and 

boundaries of the formation, its relationship to neighboring structures, compressed main blood ves-

sels, whether it is available for surgical treatment. Surgical treatment is in practice the treatment of 



the tumor formation and its extirpation. After thorough hemostasis, a bandage with nanocrystalline 

silver and a subsequent vacuum bandage with a polyurethane sponge was applied, and in the pres-

ence of a cavity, a centrally located tubular drain. In the case of missing tissues on a wide base and 

relatively small depth of the defect, a flat drain is placed over the polyurethane sponge. A negative 

pressure of -80mmHg was used, and in patients over 13 years -125mmHg. Intermittent aspiration 

mode was used. The duration of vacuum-assisted therapy depends on the size of the wound defect. 

Microbiological culture of wound secretion was performed at the discretion of the development of 

signs of wound inflammation. Antibiotic treatment has been carried out since the operation with 

broad-spectrum antibiotics against gram-positive and gram-negative flora. Antibiotic therapy was 

updated relative to the antibiogram in isolation of the causative agent from the study of wound se-

cretions. The duration of antibiotic treatment is to achieve sterility of blood culture and examination 

of wound secretions. The treatment is then continued with potassium permanganate baths, wound 

treatment with iodopovidone, physiological serum and intrasite gel covered with a gauze bandage. 

In the presence of fresh granulations and the absence of fibrin deposits, treatment is continued with 

iodasept cream covered with a gauze bandage. Dilute the frequency of dressing changes.  

 

6.5 Patients with burn wounds 

  

 Burning is damage to the skin and flesh with its underlying structures, sometimes combined with 

general reactions from the body as a result of various physical or chemical factors such as heat, 

electricity, chemicals, friction or radiation. Burns that affect only the surface layer of the skin (ep i-

dermis) are known as epidermal or first-degree burns. When the lesion affects one of the underlying 

layers of the dermis, the burn is partial dermal or second-degree burns. Burning of the dermis in full 

depth is noted as the third degree, the damage extends to all layers of the skin. Fourth-degree burns 

involve damage to deep-seated tissues such as muscles and bones. In these patients, the acute stage 

of burn treatment is overcome. Patients are in stable condition and need only wound treatment. The 



standard is blood tests before starting vacuum therapy. Microbiological secretion from the wound 

was examined by making an antibiogram. Antibiotic therapy was initiated, which was updated ac-

cording to the result of the antibiogram. Wound debridement was surgically performed in order to 

clean the burnt necrotic tissues and create a vital wound surface. The wound was washed with phys-

iological serum and a nanocrystalline silver dressing was applied. A polyurethane sponge or gauze 

mesh with a central tubular drain or a surface flat drain is used. A negative pressure of -80mmHg to 

-125mmHg is set. The vacuum dressing is changed at intervals according to the amount of wound 

secretion. Control microbiological examination of wound secretions was performed on day 14. Af-

ter the development of fresh granulation tissue and lack of wound secretion, treatment is continued 

by washing the wound with iodopovidone and physiological serum and using an intrasite gel coated 

with a gauze bandage. 

 

6.6 Patients with difficult to heal wounds 

 

In these patients we have wounds of various etiologies, which despite the treatment do not heal and 

persist for more than eight weeks. These wounds have varying degrees of secretion, lack of granula-

tion tissue, very often covered with fibrin deposits and undermined edges. There is usually an over-

lying infection with a pronounced inflammatory shaft around the wound. In these patients, treat-

ment begins with paraclinical examinations and assessment of the inflammatory constellation. 

Wound secretion was sent for cultural microbiological examination. Surgical treatment followed, 

performing a wide debridement of the affected tissues - removal of the fibrin deposits. A good and 

vital wound surface is created, from which to begin the development of granulation tissue and heal-

ing processes. The wound was washed thoroughly with iodopovidone and physiological serum. A 

nanocrystalline silver dressing with release of silver ions for seven days and a polyurethane sponge 

with a centrally located tubular drain or a flat superficial drain were applied. Negative pressures 

from -80 mmHg to -125mmHg were used. A combination of broad-spectrum antibiotics covering 



Gram-positive and Gram-negative flora was initiated. After isolation of the causative agent and an-

tibiogram, antibiotic therapy was updated. Antibiotic therapy was continued until sterility was 

achieved in the wound. On the seventh day, wound secretions were sent for cultural microbiological 

examination and antibiogram. If necessary, antibiotic therapy is changed. After completion of VAC 

therapy, treatment is continued with daily wound dressings with intrasite gel, after cleansing with 

iodopovidone and saline. 

 

6.7 Patients with wounds resulting from impaired tissue perfusion 

 

Chronic arterial disease of the limbs is a common cause of chronic wounds. The incidence of chron-

ic wounds of arterial origin is a result of exposure to risk factors responsible for atherosclerotic oc-

clusion such as stress, smoking, obesity, hypertension and diabetes. Chronic wounds of vascular 

origin are due to combined arterial and venous insufficiency. Rare causes include vasculitis, exoge-

nous factors and gangrenous pyoderma. In these patients, treatment begins with a study of blood 

counts, DCC, biochemical parameters. Blood sugar levels must be tested. In patients with diabetes 

mellitus, an endocrinologist was consulted and diabetes was treated while maintaining normal blood 

sugar levels. The pulsations of the main vessels of the limbs were studied. Doppler ultrasound of the 

affected area was performed. If necessary, and in case of data for a high degree of arterial and ve-

nous insufficiency, angiography of the limbs was performed. Vasodilators have been used to im-

prove tissue perfusion. Wound secretion was sent for cultural microbiological examination and an-

tibiogram. Control examination of wound secretions was performed on day 14. Surgical treatment 

includes extensive wound debridement, necrectomy if necessary, excision of tissues to a healthy 

site, and reaching healthy, bleeding tissues. The purpose of this surgical treatment is to create a 

clean wound surface from which to begin the healing process. The wounds are covered with a 

nanocrystalline silver bandage and a polyurethane sponge with a central tubular drain or a superfi-

cial flat drain is placed. Negative pressures from -100mmHg to -125mmHg were used. The dressing 



is changed depending on the exudation of the wound. The amount of secretion is reported daily. 

Antibiotic therapy has been carried out since the beginning of treatment with a combination of two 

broad-spectrum antibiotics directed against Gram-positive and Gram-negative flora. Antibiotic 

treatment was adjusted according to the antibiogram. An antifungal agent was also used. With re-

duced secretion from the wound and the development of fresh granulation tissue, vacuum therapy 

was discontinued. The treatment is continued by cleaning the wound with iodopovidone and phys-

iological serum and applying a nanocrystalline silver bandage covered with a gauze bandage. After 

cessation of secretion and filling the bottom of the wound with granulation tissue, treatment is con-

tinued by cleansing with iodopovidone and physiological serum and intrasite gel covered with a 

gauze bandage. Intravenous vasodilators continue until the wound heals. After consultation with a 

vascular surgeon, if necessary, continue the treatment of arterial and venous insufficiency. 

 

7. METHODS 

 

In the present work, the necessary hospital documentation and the capabilities of the clinical and 

diagnostic units of these hospitals have been used to carry out the research and development of the 

material. Diagnostic (imaging, laboratory, immunological, pathoanatomical and microbiological), 

operative and statistical methods were used. 

 

7.1 DIAGNOSTIC METHODS OF INVESTIGATION 

 

7.1.1 CLINICAL METHODS 

7.1.1.1.Anamnesis - taking a thorough history of the patient and / or parents, depending on the age 

of the child, features of the disease, age of complaints, treatment, previous and concomitant diseas-

es. Have any imaging and laboratory tests been performed so far. 



7.1.1.2 Physical examinations - establishment of general and local symptoms - general appearance 

of the patient, presence of fever, skin changes, respiratory and cardiac status, abdominal status, ex-

amination of peripheral pulsations of main vessels, presence of pain and localization, type of the 

wound, size, available necrosis, type of secretion and amount, presence or absence of glaculatory 

tissue, what are the edges of the wound, lack of tissue. 

7.1.1.3 Clinical monitoring - clinical monitoring and analysis of therapy data helped us to establish 

criteria and indications for vacuum-assisted therapy, type of dressing and drainage, duration of ther-

apy, values of negative pressure used and frequency to change the bandage. 

7.1.1.4 Consultations with other specialists - Pediatrician, Anesthesiologist, Vascular Surgeon, Plas-

tic Surgeon, etc. 

7.1.2 LABORATORY METHODS 

7.1.2.1Laboratory tests 

- blood count, differential blood count, biochemical tests, CRP, clotting status 

- Urine, sterile urine, microbiological examination of sterile urine 

7.1.2.2 Microbiological examination of wound secretions - taken with a sterile swab from the 

wound. When bacterial growth was detected, antibiotics were prepared by the standard disk-

diffusion method. 

7.1.2.3 Blood culture - in some patients, after isolation of the causative agent from wound secre-

tions and as indicated, a standard blood culture was taken in the environment. 

7.1.2.4 Histological examination - material for histological examination of the wound is taken to 

determine the stages of the healing process. 

7.1.2.5 Cytological examination of wound secretion - a wound secretion is examined to examine the 

cells present in it. 

7.1.3 INSTRUMENT METHODS 

7.1.3.1 Applied vacuum-assisted therapy in all patients with various acute and chronic difficult-to-

heal wounds. 



7.1.3.2 Imaging diagnostic methods. 

-Radiography performed at discretion, giving information about the underlying disease.  

-Radiography of the affected area, giving information about bone strength. 

-CAT of the affected area, providing information about the condition of surrounding tissues and 

structures. 

-Echographic examination-allows to assess the tissue defect, the presence of a retained collection, 

the degree of blood supply to the affected area. 

7.2 OPERATIONAL METHODS OF TREATMENT 

7.2.1 Surgical treatment of the underlying disease and recovery of the operative wound. 

7.2.2 Incision at the site of fluctuation in purulent-septic conditions. Revision of the abscess cavity 

and effective drainage of purulent secretion. Rehabilitation of osteomyelitis outbreaks.  

7.2.Surgical debridement and necrectomy of the affected area and creation of a vital wound surface. 

7.2.4 Surgical debridement and haemostasis of wounds with a tissue defect. 

7.3 STATISTICAL METHODS 

Descriptive static methods were used to describe the events that occurred and to help draw logically 

related conclusions from the application of vacuum-assisted wound healing technology. Patients 

were compared according to the following indicators: 

7.3.1 Indications for initiating vacuum-assisted wound healing therapy. They are divided into four 

groups, depending on the type of injury that requires treatment. 

7.3.2 The time elapsed from the time of tissue damage to the time of therapy. 

7.3.3 Duration of vacuum therapy 

7.3.4 Number of dressings changed during vacuum therapy 

7.3.5 Type of dressing used and the location and type of drain used in vacuum therapy. 

7.3.6 Number of days spent in hospital. 

7.3.7 Isolation of a microbiological cause of wound infection. Type of the microbiologically isolat-

ed cause of wound infection. 



7.3.8 Duration of antibiotic treatment in wound healing. 

7.3.9 Duration of analgesic therapy during vacuum wound therapy 

 

7.4 DESCRIPTION OF THE VACUUM-ASSISTED THERAPY FOR WOUND TREATMENT 

 

Vacuum-assisted wound healing therapy. It is also known as VAC therapy. During treatment, the 

device reduces the pressure in the area of the bandage located on the wound. This can speed up the 

healing processes that take place locally. A vacuum device has a positive effect on wound healing 

in several ways. Constant aspiration provides adequate drainage of wound exudation. This can re-

duce swelling and speed up the process of cleaning the wound and removing microorganisms. VAC 

therapy reduces the size of the wound and brings its edges closer. Stimulates the development and 

growth of new granulation tissue, which leads to the filling of the wound defect. 

The vacuum system for wounds consists of several parts. A polyurethane foam bandage or gauze 

mesh is placed directly on the wound. A drainage tube is placed that connects the dressing to a port-

able vacuum machine equipped with a canister to collect wound secretions. The drainage pipe can 

have a different shape (pipe drain or flat drain) and a different place of laying relative to the polyu-

rethane sponge (centrally located or superficially located). Adhesive film covers and seals the band-

age and wound. The vacuum pump creates a negative pressure in the area of the dressing by setting 

pre-set parameters and values. Polyurethane sponge or gauze mesh can be combined with a nano-

crystalline silver bandage, which is placed directly on the bed of the wound. The dressing is 

changed at different intervals, depending on the type of wound and the amount of secretion.  

 

V. RESULTS 

 

This research paper covers the treatment of 58 patients with various types of wounds who have re-

ceived VAC therapy. In all patients, the treatment was successful and the wound defect was closed 



and the wound healed. Patients were divided into five groups depending on the type of wound, and 

in each group the type and duration of vacuum therapy and the healing period were presented. 

During the study period, 58 patients were treated with vacuum-assisted therapy, of which 16 girls 

and 42 boys (Table 1). 

 

Sen Number % 

Girls 16 31 

Boys 42 69 

2. Distribution of patients by age 

According to the age indicator, there are four groups 

• from 1d to 3d-first group 

• from 4 to 12 years - second group 

• from 13 to 18 years - third group 

• over 18 years-fourth group 

 

Age Girls Boys 

0-3 years 2 0 

4-12 years 4 7 

13-18 years 3 14 

Над 18 years 7 19 

 



 

3. Distribution of patients according to the type of wound 

Patients were divided into seven groups according to the type of wound. The first group of patients 

with acute wounds, including 4 patients, the second group of patients with acute complicated (in-

fected) wounds, including 8 patients, the third group of patients with purulent-septic wounds, in-

cluding 5 patients, the fourth group of patients with wounds missing tissues, including 19 patients, 

fifth group of patients with burn wounds, including 5 patients, sixth group of patients with difficult-

to-heal wounds, including 2 patients, seventh group of patients with chronic wounds, resulting in 

impaired tissue perfusion, including 9 sick. 
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4. Distribution of patients according to the type of vacuum-assisted therapy, type of dressing and 

type of drain 

 

Patients were divided into four groups, depending on the type of dressing used and the type of drain 

used. 

• Use of polyurethane sponge and centrally located pipe drain 

• Use of polyurethane sponge and superficial flat drain 

• Use of marlin mesh and centrally located pipe drain 

• Use of marlin mesh and superficial flat drain  

5. Distribution of patients according to the duration of vacuum-assisted therapy. 

• Duration of therapy for wound healing up to eight days 
 

 

Duration of therapy for wound healing over eight days 

 

 
 

 

6. Distribution of patients according to the severity of the wound. 

6.1 PATIENTS WITH ACUTE WOUNDS 



Three patients were treated with this type of wound - one woman and two men. Two of the patients 

did not have concomitant diseases, and one patient had arterial hypertension for which he received 

the appropriate therapy. All patients were admitted for hospital treatment. The hospital stay is on 

average 11 days. The average duration of conventional surgical treatment to VAC therapy in these 

patients is 13 days. After this period, all were treated with daily standard dressings. 

No evidence of wound inflammation was available at the start of therapy. Microbiological wound 

secretion was examined and in three patients the cultures remained sterile. No antibiotic treatment 

was prescribed to both patients, and antibiotic treatment was given to one patient due to fever last-

ing two days. The antibiotic was given for 14 days. There was no bone involvement in all patients. 

Surgical debridement of the wound was performed and a vacuum dressing of polyurethane sponge 

and a centrally located tubular drain was applied. A negative pressure of -125mmHg is set. In both 

patients, the therapy lasted for six days and the vacuum dressing was changed twice, ie every three 

days. In one patient the therapy lasted 20 days and during this period the dressing was not changed. 

Control microbiological examination of wound secretions was not performed in all. Analgesic ther-

apy was administered to one patient on the day of application of the vacuum dressing. The time 

required for complete wound healing, including VAC therapy, is as follows - 23 days, 22 days and 

15 days. The average for the group is 20 days. 

6.2 PATIENTS WITH ACUTE (CONTAMINATED) WOUNDS 

There are eight patients in this group - six girls and two boys. One patient, who has a torn wound 

from spokes on a wheel, has a concomitant disease - aplasia of the fibula. One patient underwent a 

hysterectomy. One patient has M. Crohn's disease. No comorbidities were found in the remaining 

patients. All patients were admitted for hospital treatment. The average hospital stay is 10 days. The 

average duration of conventional treatment to the start of vacuum therapy is 7 days. During this 

period, all patients were treated with daily sterile dressings. Indications for initiating VAC therapy 

are wound infection and increased secretion. Microbiological wound secretion was examined and 

the causative agent was isolated in three patients. In three cases the causative agent is Staphylococ-



cus aureus, in one case Pseudomdnas Aeruginosa was isolated as the second causative agent, in one 

patient Enterobacter sp. In the remaining patients, the cultures remained sterile. Antibiotic treatment 

was performed in six patients. Two were not given antibiotics. Control microbiological examination 

of wound secretions was performed only in patients with a proven causative agent from the previ-

ous study. Fever occurred in three patients and lasted an average of three days. Antipyretics have 

been used. There was no bone involvement in all patients. Surgical debridement of the wound was 

performed. Fiber plaque was removed to fresh granulation tissue. A bandage with nanocrystalline 

silver and a polyurethane sponge and a centrally located tubular drain covered with foil were ap-

plied. A negative pressure of -125mmHg is set. The therapy lasted an average of 8 days. During this 

period, the dressing was changed an average of 3 times. One vacuum dressing was changed every 

five days. The amount of wound secretion was measured daily. The average time required for com-

plete wound healing, including VAC therapy, is 29 days. The average time required for the wound 

to heal after starting VAC therapy is 8 days.  

The attached imaging material in the respective sequence is the result of the application of vacuum-

assisted therapy in a patient operated on for acute appendicitis and subsequent suppuration of the 

surgical wound. 

 

          

Picture 1                                                                             Picture 2  

Initiation of VAC therapy                                                  Seven days after initiation of VAC therapy 

6.3 PATIENTS WITH PURULENT-SEPTIC WOUNDS 

Three patients were treated with this type of wound - one woman and two men. Two of the patients 

did not have concomitant diseases, and one patient had arterial hypertension for which he received 



the appropriate therapy. All patients were admitted for hospital treatment. The hospital stay is on 

average 11 days. The average duration of conventional surgical treatment to VAC therapy in these 

patients is 13 days. During this period, all were treated with daily standard dressings. No evidence 

of wound inflammation was available at the start of therapy.  

Microbiological wound secretion was examined and in three patients the cultures remained sterile. 

No antibiotic treatment was prescribed to both patients, and antibiotic treatment was given to one 

patient due to fever lasting two days. The antibiotic was given for 14 days. There was no bone in-

volvement in all patients. Surgical debridement of the wound was performed and a vacuum dressing 

of nanocrystalline silver and a polyurethane sponge with a centrally located tubular drain was ap-

plied. A negative pressure of -125mmHg is set. In both patients, the therapy lasted for six days and 

the vacuum dressing was changed twice, ie every three days. In one patient the therapy lasted 20 

days and during this period the dressing was not changed. Control microbiological examination of 

wound secretions was not performed in all patients. Analgesic therapy was administered to one pa-

tient on the day of application of the vacuum dressing. The time required for complete wound heal-

ing, including VAC therapy, is as follows - 23 days, 22 days and 15 days. The average for the group 

is 20 days.  

6.4 PATIENTS WITH WOUNDS WITH NO TISSUE 

Nineteen patients were treated with this type of wound - two women and seventeen men. Two of the 

patients who were born with omphalocele had a concomitant disease - congenital heart disease - 

foramen ovale. The remaining patients have no concomitant diseases. All patients were admitted for 

hospital treatment. The hospital stay is on average 20 days. The average duration of conventional 

surgical treatment to VAC therapy in these patients is 20 days. During this period, all were treated 

with daily standard dressings. No evidence of wound inflammation was available at the start of 

therapy. Microbiological wound secretion was examined and Staphylococcus aureus was isolated in 

all three patients. Enterococcus faecalis was isolated in two patients. Burkholderia Sp. and Pseudo-

monas aeruginosa. The cultures of the other patients are sterile. All patients were prescribed antibi-



otic therapy during vacuum therapy. All patients were prescribed antibiotic therapy during vacuum 

therapy. An antibiotic is given for an average of 10 days. There was no bone involvement in all pa-

tients. Surgical debridement of the wound was performed and a vacuum dressing of nanocrystalline 

silver and a polyurethane sponge with a centrally located tubular drain was applied. A negative 

pressure of -125mmHg is set. Negative pressure of -80 mmHg was used in two neonates. In seven-

teen patients, therapy lasted 8 days. Five patients changed the vacuum dressing twice, ie every four 

days. No dressing was changed in twelve patients. In two patients the therapy lasted 21 days and 

during this period the dressing was changed three times, at intervals of seven days. In nine patients, 

an intermittent negative pressure regimen was used during VAC therapy. Control microbiological 

examination of wound secretions was performed in patients with a primary isolated causative agent. 

Control cultures remained sterile. Analgesic therapy was administered to fourteen patients on the 

day of application of the vacuum dressing. 

The attached imaging material in the respective sequence is the result of the application of vacuum-

assisted therapy in a patient operated on for a fistulized pilar cyst. 

 

                  
Picture 1                                                                                 Picture 2 

Wound after pilar cyst excision                              Polyurethane sponge placed for VAC therapy 

6.5 PATIENTS WITH BURN WOUNDS 

This group includes five patients - one woman and four boys. One patient has concomitant heart 

failure and two patients have established hypertension. For these diseases take the appropriate ther-



apy prescribed by a cardiologist. No comorbidities were found in the remaining patients. All pa-

tients were admitted for hospital treatment. The average hospital stay is 60 days. The average dura-

tion of conventional treatment until the start of vacuum therapy is 14 days. During this period, all 

patients were treated with daily sterile dressings. The indications for starting VAC therapy are the 

loss of burnt tissue in the area of damage. Microbiological wound secretion was examined and the 

causative agent was isolated in one patient. The causative agents are Proteus mirabilis, Corynebac-

terium sp., Enterococcus faecium. In the remaining patients, the cultures remained sterile. Antib i-

otic treatment was performed in all patients. The average duration of treatment is 30 days. Control 

microbiological examination of wound secretions was performed only in patients with a proven 

causative agent from the previous study. Fever occurred in four patients and lasted an average of 

two days. Antipyretics have been used. There was no bone involvement in all patients. Surgical 

debridement of the wound was performed. Waste burnt tissue, fiber deposits to fresh granulation 

tissue were removed. A nanocrystalline silver bandage was applied and above it a polyurethane 

sponge and a centrally located tubular drain covered with foil. A negative pressure of -125mmHg is 

set. The therapy lasted an average of 28 days. During this period, the dressing was changed an aver-

age of 9 times. One vacuum dressing is changed every three to four days. The amount of wound 

secretion was measured daily. The average time required for complete wound healing, including 

VAC therapy, is 55 days. The time required for the wound to heal after starting VAC therapy is on 

average 35 days. 

6.6 PATIENTS WITH DIFFICULT HEALING WOUNDS 

This group included two patients, one girl and one boy. One patient has established Burger's dis-

ease. Vasodilators have been used during vacuum therapy as part of the treatment of Burger's dis-

ease. No comorbidities were found in the other patient. All patients were admitted for hospital 

treatment. The average hospital stay is 30 days. The average duration of conventional treatment 

until the start of vacuum therapy is 25 days. During this period, all patients were treated with daily 

sterile dressings. Indications for initiating VAC therapy are wound infection and increased secre-



tion. Microbiological wound secretion was examined and the causative agent was isolated in one 

patient. The cause is Proteus mirabilis. In the other patient, the cultures remained sterile. Antibiotic 

treatment was performed in both patients. The average duration of treatment is 21 days. Control 

microbiological examination of wound secretion was performed only in the patient with a proven 

cause from the previous study. There was no fever in either patient. Analgesics were administered 

on the day of application of the vacuum dressing. There was no bone involvement in all patients. 

Surgical debridement of the wound was performed. Fiber plaque was removed to fresh granulation 

tissue. A bandage with nanocrystalline silver and a polyurethane sponge and a centrally located 

tubular drain covered with foil were applied. A negative pressure of -125mmHg is set. The therapy 

lasted an average of 28 days. During this period, the dressing was changed an average of 4 times. 

One vacuum dressing was changed every seven days. The amount of wound secretion was meas-

ured daily. The average time required for complete wound healing, including VAC therapy, is 35 

days. The time required for the wound to heal after starting VAC therapy is on average 33 days.  

The attached photo material shows the treatment of a patient with a difficult-to-heal wound in the 

appropriate sequence during the application of vacuum-assisted therapy. 

 

                 
Picture                                            1 Picture 2                                        Picture 3 

Beginning of therapy On day      14 of the start of therapy                      After completion of therapy 

6.7 PATIENTS WITH WOUNDS RESULTING TO IMPAIRED TISSUE PERFUSION 

Nine patients were included in this group - five girls and four boys. One patient underwent bilateral 

alloplasty of the hip joints, two patients had cerebral palsy, three patients had diabetes mellitus, type 



2 diabetes, and three patients had established aortic stenosis. All patients were admitted for hospital 

treatment. The average hospital stay is 50 days. The time of conventional treatment to the start of 

vacuum therapy is long, an average of 70 days. During this period, all patients were treated with 

daily sterile dressings. Indications for starting VAC therapy are wound infection, lack of granula-

tion tissue, undermined wound edges, increased secretion. Microbiological wound secretion was 

examined and the causative agent was isolated in two patients. The causative agent is Proteus mira-

bilis, Enterococcus epidermidis in one patient and Proteus mirabilis, Morganela morganiq Echerich-

ia coli in the other patient. In the remaining patients, the cultures remained sterile. Antibiotic treat-

ment was performed in all patients. The average duration of treatment is 28 days. Control microbio-

logical examination of wound secretions was performed only in patients with a proven causative 

agent from the previous study. Fever was not found in all patients. No analgesics were used. One 

patient had bone involvement. Surgical debridement of the wound was performed. The necrotic 

tissue was removed, the undermined edges of the wound were formed. Fiber plaque was removed to 

fresh granulation tissue. A bandage with nanocrystalline silver and a polyurethane sponge and a 

centrally located tubular drain covered with foil were applied. A negative pressure of -125mmHg is 

set. The therapy lasted an average of 28 days. During this period, the dressing was changed an aver-

age of 4 times. One vacuum dressing was changed every seven days. The amount of wound secre-

tion was measured daily. The average time required for complete wound healing, including VAC 

therapy, is 90 days. The average time required for the wound to heal after starting VAC therapy is 

60 days.  

The attached imaging material in the appropriate sequence shows the treatment of a patient suffer-

ing from COVID 19 with a decubitus wound resulting from impaired tissue perfusion.  

 



                     

Picture 1                                        Picture 2                                     Picture 3 

Beginning of therapy                    On day 14, during therapy          After 21 days of therapy 

 

 

  

 

 

 

  

The described results from the treatment of different groups of wounds allowed to create an algo-

rithm of behavior when using vacuum-assisted therapy for wound healing. 
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ALGORITHM OF BEHAVIOR IN WOUNDS TREATMENT 
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Descriptive static methods are used to describe indicators that compare patients treated with vacu-

um therapy. The results of these indicators will help to draw logically related conclusions about the 

application and effectiveness of vacuum-assisted wound healing technology. 

7. The indications for initiating vacuum-assisted therapy are divided into four groups, depending on 

the type of injury requiring treatment 

Indications for starting V.A.C._1 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid amputation stump 

salvage 

2 4.2 6.1 6.1 

fractura 1 2.1 3.0 9.1 

Nanocrystalline 

silver and 

polyurethane foam 
for VAC therapy 

 

 

Polyurethane foam 

for VAC therapy 

Flushing-aspiration 

VAC therapy 

 

- 80 mmHg to 

1year of age 
 

- 125 mmHg 

over 1 year of 

age 
 

PATIENT AGE 

 



infection 24 50.0 72.7 81.8 

necrotising fasciitis 1 2.1 3.0 84.8 

open abdomen 1 2.1 3.0 87.9 

skin and soft tissue 

defect 

3 6.3 9.1 97.0 

ulcus varicosus cruris 

dex 

1 2.1 3.0 100.0 

Total 43 68.8 100.0  

Missing System 15 31.3   

Total 58 100.0   

 

 

 

Indications for starting V.A.C._2 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid appendectomy 1 2.1 5.3 5.3 

bone exposed 3 6.3 15.8 21.1 

defect after surgical 

excision 

3 6.3 15.8 36.8 

necrosis 1 2.1 5.3 42.1 



open abdomen 1 2.1 5.3 47.4 

skin and soft tissue 

defect 

10 20.8 52.6 100.0 

Total 29 50.0 100.0  

Missing System 29 50.0   

Total 58 100.0   

 

 

 

 

 

 

 

Indications for starting V.A.C._3 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid bone exposed 5 10.4 71.4 71.4 

osteomyelitis 1 2.1 14.3 85.7 

plate and screws 

exposed and removed 

1 2.1 14.3 100.0 

Total 17 14.6 100.0  

Missing System 41 85.4   



Total 58 100.0   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. The time elapsed from the moment of tissue damage to the application of therapy. 

 

 

9. The duration of vacuum therapy performed in the treatment of patients. 

Indications for starting V.A.C._4 

 

 Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid plate and screws 

exposed and removed 

1 2.1 50.0 50.0 

screws exposed 1 2.1 50.0 100.0 

Total 2 4.2 100.0  

Missing System 55 95.8   

Total 58 100.0   



 

 

 

10. Number of dressings changed during vacuum therapy for wound healing. 

 

 

 

11. Type of dressing used and the location and type of drain used in vacuum therapy 

 

 

 

 

 

 

 

 

Statistics 

 

N Valid 44 

Missing 14 



 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid гъба 44 70.8 100.0 100.0 

Missing System 14 29.2   

Total 58 100.0   

  

 

 

 

 

12. Number of days spent in hospital. 

 

 

 

13. Time from injury to wound healing 

 



 
 

14. Isolation of a microbiological cause of wound infection. Type of the microbiologically isolated 

cause of wound infection. 

 



 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Burkholderia Sp. 1 2.1 5.9 5.9 

Enterobacter sp. 2 4.2 11.8 17.6 

Enterococcus faecalis 1 2.1 5.9 23.5 

Klepsiela pneumoniae 1 2.1 5.9 29.4 

Proteus mirabilis 4 8.3 23.5 52.9 

Pseudomonas 

Aeruginosa 

1 2.1 5.9 58.8 

Staph. Aureus (MRSA) 1 2.1 5.9 64.7 

Staph. Aureus (SMSSA) 1 2.1 5.9 70.6 

стерилна 2 4.2 11.8 82.4 

Streptococcus aureus 1 2.1 5.9 88.2 

Streptococcus 

hemolitycus B 

2 4.2 11.8 100.0 

Total 17 35.4 100.0  

Missing System 41 64.6   

Total 58 100.0   



 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Corynebacterium sp. 1 2.1 11.1 11.1 

E.colli 1 2.1 11.1 22.2 

Enterococcus faecalis 1 2.1 11.1 33.3 

ESBL+ 1 2.1 11.1 44.4 

Klepsiela oxitoca 1 2.1 11.1 55.6 

Morganela Morgani 1 2.1 11.1 66.7 

Proteus mirabilys 1 2.1 11.1 77.8 

Pseudomonas 

Aeruginosa 

1 2.1 11.1 88.9 

Staphylococcus 

epidermidis 

1 2.1 11.1 100.0 

Total 9 18.8 100.0  

Missing System 49 81.3   

Total 58 100.0   

 

 

 

 
 

 

 

 



 

 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Enterococcus 

Epidermidis 

1 2.1 16.7 16.7 

Enterococcus faecalis 1 2.1 16.7 33.3 

Enterococcus faecium 1 2.1 16.7 50.0 

Escherichia Colli 1 2.1 16.7 66.7 

Staphilococcus aup 1 2.1 16.7 83.3 

Staphilococcus aureus 1 2.1 16.7 100.0 

Total 6 12.5 100.0  

Missing System 52 87.5   

Total 58 100.0   

 

 

 
 

 

 

 
 

 

 

 
 

 

 



 

 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Proteus mirabilis 1 2.1 33.3 33.3 

ESBL+ 1 2.1 33.3 66.7 

MSSA 1 2.1 33.3 100.0 

Total 3 6.3 100.0  

Missing System 55 93.8   

Total 58 100.0   

 

 

15. Duration of antibiotic treatment in the treatment of wounds. 
 

 
 
 

 

 
 

 

 

 



 

16. Duration of analgesic therapy during vacuum therapy for wound healing. 

 

 
 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

VI. DISCUSSION 



 

The use of vacuum therapy for a wide variety of diseases can be mentioned in the literature: for 

acute trauma, wounds of various origins, thermal lesions, osteomyelitis, necrotizing fasciitis, puru-

lent wounds and trophic ulcers, diabetic foot, lymphostasis. For this reason, we have divided the 

studied and treated patients included in this scientific work into seven groups, as follows: patients 

with acute wounds, patients with acute (infected) wounds, patients with purulent-septic wounds, 

patients with wounds without tissue , patients with burn wounds, patients with difficult-to-heal 

wounds and patients with impaired tissue perfusion wounds. 

To date, the main group of patients for whom vacuum therapy is indicated are patients of all ages, 

with all types of wounds. Vacuum-assisted therapy may be contraindicated in the presence of pro-

found neuro-ischemic defects. In patients with ischemic ulcers, surgical revascularization is a priori-

ty over VAC therapy. When using VAC-therapy in the treatment of a patient with chronic wounds, 

it should be remembered that its use is recommended only after complete surgical treatment of the 

wound defect, control of infection by prescribing systemic antibiotic therapy and correction of ex-

isting ischemia. Based on the data obtained, it can be concluded that the use of negative pressure in 

the complex therapy of chronic wounds is effective. The mechanisms of influence of this method of 

treatment on different stages of the wound process require further study. 

The use of VAC therapy is widely used in the treatment of chronic wounds, but its role in the treat-

ment of acute wounds is expanding empirically. Therefore, there are several concerns about the 

current practice of treating acute wounds. Acute wounds often have tissue necrosis and / or infec-

tion. Today, the use of this therapy in the treatment of such wounds is increasingly common, alt-

hough published contraindications to VAC therapy include the presence of tissue necrosis and in-

fection. The patients followed in this study with acute and / or infected wounds were treated with 

vacuum-assisted technology, the wounds were closely monitored and the dressing was changed at 

the usual time interval for this therapy - an average of five days. More frequent changing of the 

dressing, at intervals of 24-48 hours, was not necessary. Also, the control microbiological examina-



tion of wound secretion showed a significant reduction in the bacterial load in the wound bed after 

the application of VAC therapy for the treatment of acute and / or infected wounds. In the present 

study, the average duration of VAC therapy for wound healing was 39 days and the average dura-

tion of intravenous antibiotic therapy was 24 days, in contrast to the literature data showing the use 

of intravenous antibiotics for six weeks in patients with infected wounds. During this period of 

VAC therapy, the dressing is changed every 6.7 days, ensuring the comfort of the patient and medi-

cal staff, while maintaining a clean dressing without the need for daily changes. These data are 

similar to those obtained by Gregor et al., Who in a systematic review to evaluate the effectiveness 

and safety of VAC therapy compared to conventional therapies for the treatment of complicated, 

complicated wounds, noticed a significant reduction in lesion area in these treated with VAC thera-

py without significant adverse effects. Prolonged absence of bandages in a hospitalized patient, and 

hence the contact of the wound with the instruments and air of the medical institution, with the 

hands of medical staff, reduces the risk of contamination of the wound surface with hospital strains 

of microorganisms. The studied microbiologically control cultures of wound secretions after vacu-

um therapy in the described cases are sterile. The results show that four types of microorganisms 

predominate: Proteus mirabilis, St. aureus, p. Haemolitycus B, Enterolacter sp. These microorgan-

isms are also responsible for the development of nosocomial infections. By combining vacuum 

therapy with a nanocrystalline silver dressing, sterility of wound exudate is achieved within seven 

days of starting treatment. The duration of therapy before the control cultures was an average of 

seven days. This period of VAC therapy is sufficient to clean the wound of microorganisms and 

superimposed tissue infection. Given the above positive effects, vacuum therapy can improve 

treatment outcomes, accelerate wound healing and patient recovery time. Extremely effective in the 

process of wound healing is the combination of a bandage with nanocrystalline silver or other silver 

product, with the application of vacuum-assisted therapy. The results achieved in the treatment of 

acute and chronic wounds have been described using nanocrystalline dressings as part of VAC ther-

apy with negative pressure. 



1. Silver formulations, efficacy and toxicity 

While the silver ion is a very potent bactericidal agent, it also has toxic systemic and local effects. 

Systemic toxic effects are due to the absorption of silver through the wound, leading to argyria, 

which manifests itself as irreversible gray skin discoloration and loss of night vision. However, sys-

temic toxicity is rare, as serum silver is rapidly excreted in urine and faeces. 

Therefore, the ideal dressing containing silver ions should maintain a stable (several days), thera-

peutic (≥30 ppm) concentration of silver ions in the wound without causing systemic or local (≤60 

ppm) silver toxicity. 

The new dressings created contain nanocrystalline silver and release silver into the wound for a 

long time, maintaining a concentration of up to 70 ppm for several days (slightly above the toxic 

threshold for keratinocytes and fibroblasts). The silver-coated polyurethane sponge for the treatment 

of negative pressure wounds (VAC therapy) combines the advantages of VAC therapy with a sus-

tained release of 20 to 40 ppm silver, which is below the toxic threshold for keratinocytes and fi-

broblasts. During the study, it was not possible to use the polyurethane sponge to treat silver-coated 

negative pressure wounds (VAC therapy). For this reason, we have combined a bandage with nano-

crystalline silver in the form of a mesh and a polyurethane sponge located above it. A disadvantage 

of this VAC therapy technique is the adhesion of the mesh dressing to the bottom of the wound. 

When it is removed, the patient experiences severe pain and bleeding from the developing granula-

tion tissue. The longer the interval of dressing change, the more pronounced the patient's pain syn-

drome and bleeding from the granulation tissue. These shortcomings of the method can be over-

come by using just such a silver polyurethane sponge for vacuum therapy for wound healing.   

Acticoat на nanocrystalline silver dressing with prolonged action of three or seven days, respective-

ly, was used in the treatment of all types of wounds. These dressings are combined with a polyure-

thane sponge or gauze bandage as part of the vacuum-assisted therapy. They are applied at the be-

ginning of the wound healing, until the development of fresh granulation tissue. This period is dif-

ferent for different patients and lasts 7-21 days depending on the severity of the injury. No toxic 



effects caused by nanocrystalline silver were observed. Following the appearance of geranulation 

tissue in the wound bed, VAC therapy was discontinued and subsequent nanocrystalline silver 

dressing was not administered. There was no delay in the granulation process of wounds treated 

with this method. 

In patients treated with a nanocrystalline silver dressing, no increase in pain syndrome was ob-

served when changing the dressing. After removing the insulating foil and removing the polyure-

thane sponge, the wounds were treated with 3% hydrogen peroxide, then the nanocrystalline silver 

bandage was carefully removed from the bottom of the wound and washed with physiological se-

rum. Active bleeding from the developing granulation tissue was also not registered. 

Control microbiological examinations of patients after application of nanocrystalline silver dress-

ings remain sterile. The reported results support the effectiveness of this type of dressing to deal 

with the bacterial load on the wound. 

In the treatment of acute wounds by applying vacuum-assisted therapy, it is not combined with a 

bandage with nanocrystalline silver. There was no delay in the process of epithelialization of the 

wound. 

The summary of the results achieved in the treatment of wounds by combining VAC therapy and 

dressing with nanocrystalline silver, leads to the following conclusions: 

• Prolonged-release nanocrystalline dressing delays wound epithelialization and should be avoided 

in acute wounds, uninfected wounds. Silver treatment products should not be used as the gold 

standard for burns. 

• For infected wounds, dressings containing nanocrystalline silver are useful in the early phase of 

treatment (first 2-3 weeks) to reduce the number of bacteria and soften the smell of the wound. 

They should be used as an adjunct to surgical debridement. After achieving sterility, silver-free 

dressings should be used to minimize toxicity to keratinocytes and fibroblasts. Nanocrystalline sil-

ver dressings should not be used for a long time. 



• During the early phase of treatment, VAC silver sponge therapy is particularly useful as it com-

bines the benefits of NPWT with the antimicrobial properties of silver. In addition, the concentra-

tion of silver ions produced in the wound is 20 to 40 ppm, which is bactericidal but lower than the 

toxic threshold for keratinocytes and fibroblasts. 

• Nanocrystalline silver dressings have not been shown to reduce the risk of infection when used on 

closed surgical incisions. In patients with compromised immunity, use VAC therapy with a simple 

polyurethane sponge as a postoperative dressing, which reduces the risk of complications in wound 

healing. 

Extensive wound defects and deep soft tissue defects are still a challenge for surgeons. 

2. Reduce the size of wounds 

On average, after 11.6 days, the size of the patients' wounds was significantly narrowed. The per-

centage of such narrowing is 28.8%. There are some studies with similar results in the literature. A 

study by surgeons Kılıç et al. Showed that 17 patients treated with vacuum-assisted wound closure 

were followed for an average of 16 days and an approximately 30% reduction in wound size was 

achieved. The authors Demir et al. showed that the average duration of treatment was 12.4 days, 

and the average reduction in wound size after treatment of 50 cases treated with VAC therapy was 

23%. They managed to close the wounds of only three patients (18.75%) with a secondary suture 

after vacuum-assisted wound healing. Other patients underwent surgical treatment to restore the 

wounds. In the literature, this percentage is 88.2% and it has also been shown that no additional 

surgical treatment is required after therapy. The results of the treatment of patients with wounds by 

vacuum therapy are very close to those described by the authors. A reduction in wound size of 

about 40% was achieved over a period of 14 days of VAC therapy. In the described clinical cases 

after the application of VAC therapy, repeated surgical treatment to restore the wounds was not 

performed. 

3. Average duration of therapy 



The average period of treatment with vacuum wound closure is 14 days and yet the period of hospi-

talization in patients with purulent-septic and chronic wounds is more than 1 month. This method of 

treatment requires certain, more expensive consumables and does not limit the daily life of patients, 

it reduces the costs caused by staying in hospital for a long time, compared to traditional medical 

dressings and surgical methods of treatment. As a result, it can be concluded that the method of 

closing wounds with vacuum assistance offers a faster and more convenient option for the treatment 

of wounds that can not be closed on a primary basis due to their size, as well as wounds in which 

blood supply is not enough. This treatment has more advantages than traditional wound healing 

methods. This method significantly improves the quality of life of patients. The VAC therapy de-

vices are adapted so that the treatment can be carried out in an outpatient setting, in the patient's 

home. Local devices for vacuum therapy have also been developed, which are placed on non-

secreting wounds for a period of seven days. This allows the patient to feel sick and improves his 

psycho-emotional state, which has a positive effect on the regenerative abilities of the body. 

4. Reduced hospital stay 

Chronic wounds are a challenge for treatment, especially in orthopedic surgery, where implants act 

as a reservoir for infectious microorganisms. In recent years, the use of the VAC system has revolu-

tionized the way these injuries are treated, as it reduces swelling so that local perfusion increases up 

to 4 times more than normal, and stimulates the formation of large amounts of granulation tissue. In 

a study by Barnaby et al. there was a 50% reduction in the need for surgical treatment to cover de-

fects in open fractures in children, with VAC therapy reported to be safer and more effective. The 

study by Suissa et al. observed a significant reduction in the size of the wound compared to tradi-

tional methods, thus reducing the time for hospitalization of the patient. In terms of cost, there is no 

increase, despite the fact that the materials used for VAC therapy are more expensive than tradition-

al treatments. This balance of costs is explained by a reduction in the need for staff to replace 

wound dressings on a daily basis. In controlling the infection, no reduction in the bacterial load in 

the wounds was observed, although a reduction in gram-negative microorganisms caused by the 



hypoxic environment was observed. The creation of a hypoxic environment stimulates angiogene-

sis, fibroblasts and epidermal growth factors. Continuous aspiration of excess fluid from the wound 

leads to decompression of small blood vessels, increasing local blood flow. All these factors favor 

wound healing. 

 In this study, the time elapsed between wound onset and healing after VAC therapy was 25 days, 

and the mean time to discharge after starting VAC therapy was 37% of the total hospitalization 

time. It should be noted that the closure of the wound with a negative pressure bandage is not a sub-

stitute for surgical treatment. Consideration of this type of treatment should take into account the 

natural progression of injuries, as well as the need for appropriate antibiotic coverage according to 

susceptibility to microorganisms and the final treatment of injuries that often require skin grafts or 

fixatives to treat fractures. The application of VAC therapy for wound healing significantly reduces 

the bacterial load in the wound. All control microbiological results from wound secretion testing 

became sterile. We have also successfully treated patients with acute and chronic wounds without 

the need for repeated surgical treatment to close the wound defect. 

In the described clinical cases treated with vacuum therapy, no serious complications such as hem-

orrhage occurred, which is a well-known complication that may be the result of reactivated pre-

existing bleeding. Also, no complications such as infection or hematoma were observed in the field 

of therapy. Only four patients (8.3%) suffered from pain associated with high blood pressure during 

therapy and these patients were given analgesic therapy. Manufacturers of VAC wound healing 

supplies recommend discontinuing therapy in the presence of local bleeding, especially in children. 

The present findings add further evidence of the benefits of vacuum-assisted wound healing tech-

nology as an alternative therapy in the treatment of infected and complicated wounds. Particularly 

indicative is the lack of bleeding during the formation of local granulation tissue without the pres-

ence of infection for a short period of time, which reduces the need for complex surgical procedures 

to finally cover the wound defects. Therefore, it is a quick and convenient alternative to conven-

tional methods of treating infected and complicated wounds. 



A comparison was made of patients in the age groups under and over 18 years of age treated with 

vacuum-assisted therapy for the treatment of indicators. As a basis for comparing the effectiveness 

of therapy, three statistical indicators were used, as follows: 

• Average number of days of hospital treatment 

• Average number of days of VAC therapy 

• Average number of days of dressing change 

The values of these indicators show higher values in patients under 18 years of age, such as the du-

ration of hospital treatment and the duration of the vacuum-assisted therapy. This is due to differ-

ences in the type of wound in which the appropriate treatment was performed. In patients under 18 

years. the high duration of hospital treatment and VAC therapy were reported in the group with 

tissue-free wounds. The wound defect in these patients is large and requires time to fill with granu-

lation tissue and epithelialization. Patients over 18 years. fall into the group of wounds with burns 

and those resulting from impaired tissue perfusion. In these chronic wounds, the effect of VAC 

therapy is most noticeable and, accordingly, the period of hospital treatment and therapy in patients 

is significantly reduced. The frequency of dressing changes in both age groups of patients was the 

same.  

At present, the treatment of post-traumatic complications of sepsis and septic shock remains a diffi-

cult medical challenge. Based on the described cases, the performed procedures are crucial for 

wound healing: complete removal of necrotic tissue, selection of appropriate vacuum therapy for 

drainage and wound healing, change of dressings as often as the patient's wound condition allows. 

The manufacturer's instructions recommend changing the dressing every 48 to 72 hours or at least 3 

times a week; However, based on the patient's tolerance, in some cases daily changes in the dress-

ing may not be helpful. The transparent covering film of the dressing allows an assessment to be 

made to ensure that the wound does not worsen. Therefore, a combination of several treatments, 

including VAC therapy, may be a good way to remove wound exudate and thus achieve better 

treatment of patients. VAC therapy is a widely used treatment for many different types of wounds. 



Despite the quality of the test methodology, which devalues statistically significant findings, VAC 

therapy has been shown to be effective in accelerating wound healing and reducing treatment costs. 

Advances in the development of materials used in vacuum-assisted therapy provide an expanding 

choice of therapeutic ways to treat wounds. The effectiveness of VAC therapy has been proven 

when used to prevent dehiscence of postoperative wounds and prevent the development of infec-

tion.  

According to the literature, the results of the application of local negative pressure in the treatment 

of surgical soft tissue infections show that this method manages to quickly stop the infectious pro-

cess, reduce the severity and duration of pain from 5-6 to 3-4 days, reduce the number of staged 

necrectomy from 1.1 ± 0.4 to 0.7 ± 0.4 and the number of dressings from 10.7 ± 0.9 to 5.0 ± 0.2 (p 

<0.05), to reduce the period of hospitalization from 23.9 ± 9.8 to 17.3 ± 8.8 days. An assessment of 

the overall manifestations found that in more than 80% of patients the general condition returned to 

normal by the end of the second day after treatment, and the remaining 20% needed three to five 

days to improve. An important indicator of the effectiveness of treatment is the severity and dura-

tion of the pain syndrome. At the beginning of the treatment, 60.7% of the patients reported severe 

pain in the area of the wound, especially treated with daily dressings, 32.1% for moderate pain and 

7.2% for mild pain. During treatment with VAC therapy, patients experience a significant reduction 

in pain, as dressings are usually changed at intervals of 4-7 days, dressings do not adhere to the 

wound and replacing them less hurts the wound. On the 10th day of treatment, all patients reported 

mild pain that did not require additional analgesics. Analgesic therapy was performed only on the 

first day of application of the vacuum dressing. Along with surgical treatment, important elements 

of the complex treatment of purulent-necrotic wounds are dressings and gradual necrectomy. In 

fact, the available necrotic tissue, fibrin, exudate in the wound are a good substrate for nutrition and 

enhancement of microbial factor. The removal of this environment with the help of necrectomies 

and complete dressings leads to the elimination of bacteria and creates conditions for accelerated 

phases of the healing process. The frequency of these manipulations in a particular patient is an 



indicator of the effectiveness of the treatment methods used and the dynamics of the wound process. 

All of the described patients underwent surgical necrectomy prior to the application of the vacuum 

dressing. This is an absolutely necessary stage of treatment to provide vital wound surfaces. The use 

of VAC therapy in the complex treatment of complex surgical soft tissue infections allows to quick-

ly stop the infectious process, to reduce the number of surgical interventions and dressings, to re-

duce the period of hospitalization of the patient. Current views on the course of the wound process 

show that effective treatment of children with deep burns is possible only with a combined ap-

proach with the introduction of different methods and technologies that affect the various stages of 

the pathogenesis of healing of these wounds. In particular, the preparation mentions VAC therapy 

of the wound surface to skin plasticity after surgical necrectomy to healthy tissue. In the described 

patients with burns, vacuum therapy was used as a pre-treatment, followed by free skin grafting of 

the affected areas. Negative pressure has a beneficial effect on the epithelialization of transplanted 

skin grafts, accelerates their transplantation and thus contributes to reducing the recovery time of 

damaged skin during burn injuries. The method of treatment of burn wounds with the help of vacu-

um therapy can be classified as "ideal" because it does not interfere with the natural processes in the 

wound, while accelerating the self-cleaning of the wound from necrotic tissues, stimulating the 

maturation of granulation tissue. The process of epithelialization in the cells of transplanted perfo-

rated skin grafts is accelerated and the cosmetic and functional results of skin grafting are improved. 

Negative pressure therapy supports the classic wound healing process, improving it, and can be suc-

cessfully used to treat children with deep burns. 

The process of active aspiration of wound secretions from the wound ensures the elimination of 

biologically active substances, including matrix metalloproteases and products of their degradation, 

which slow down the healing process of wounds. The effect of stimulating the formation of granula-

tion tissue, some authors tend to associate with the cumulative influence of a number of factors in-

fluencing negative pressure, such as reducing local interstitial tissue edema, increasing blood and 

lymph circulation in the wound, strengthening transcapillary oxygen transport. In moderate and 



highly secreting wounds, after starting VAC therapy, the fibrin plaque of the wound clears faster. 

The available necrotic tissue gradually disappears from the bed of the wound. This significantly 

reduces the need for re-surgical wound debridement and necrectomy. Vacuum therapy is a minimal-

ly invasive way of necrectomy, more effective than the chemical way of performing this procedure. 

The appearance of redness in the wound area is also associated with improved tissue perfusion and 

increased transcapillary transport. Swelling in the wound area and surrounding tissues also im-

proves after treatment. Morykwas et al. (1997) reported that the increase in the intensity of local 

blood circulation in the area treated with a negative pressure of -125 mm Hg reached approximately 

400% compared to the initial level of blood circulation. Negative pressure values of -125 mmHg 

were used in 90% of treated patients. The results achieved are excellent. These negative pressure 

values are optimal for conducting vacuum-assisted therapy. Active negative pressure, followed by 

the absence of vacuum exposure for 2 minutes, is the most optimal mode of therapeutic effect on 

the wound, significantly enhancing microcirculation. The mechanism of stimulation of angiogenesis 

in the emerging granulation tissue is due to the reduction of local oxygen pressure in vacuum condi-

tions - wound hypoxia. An additional positive effect of VAC therapy is the maintenance of a moist 

environment in the wound area, which stimulates angiogenesis, enhances fibrinolysis of devitalized 

tissue breakdown products and activation of tissue growth factors. The constant moist environment 

provided by the vacuum dressing leads to rapid cleaning of the wound bed and prevents "digging" 

of the wound edges. All these effects of therapy are responsible for significantly stimulating the 

growth of granulation tissue responsible for wound healing. The use of an intermittent VAC thera-

py regimen and a negative pressure of -125 mmHg are the optimal regimen of therapy, particularly 

suitable for wounds where it is difficult to ensure that the dressing is tight. The mode we used is set 

by the device and is active vacuum aspiration, followed by an interval of two minutes without aspi-

ration. This ensures good tightness of the dressing and all the positive effects of therapy described 

by the authors. It is essential for clinical practice to use VAC therapy to improve the results of per-

forming free skin grafting to close the wound surface. The vacuum dressing of a transplanted skin 



graft improves the adaptation of the latter to the wound surface, absorbs excess wound exudate, 

stimulates angiogenesis and protects the graft from displacement. The analysis of the results of tar-

geted studies allowed to determine the optimal level of negative pressure in the range -125 mmHg, 

used between the graft and the vacuum dressing when performing free skin grafting. Improving 

local blood circulation and transcapillary oxygen transport to tissues from the application of nega-

tive pressure in the area of free skin grafting are responsible for better outcomes in these patients. 

It should be noted that the technique of applying a vacuum dressing over the wound involves the 

use of a non-stick agent between the graft and the absorbent surface to avoid damage or displace-

ment of the transplanted skin grafts. The effects of vacuum therapy are not limited to the effect on 

the course of the wound process. The effect of using negative pressure is related to the prevention of 

nosocomial infections.  

These effects are provided by the closed system for collecting wound exudate, reducing the fre-

quency of dressings and, accordingly, the duration of contact of the wound with surgical instru-

ments, the hands of medical staff and the air in medical institutions. At the same time, the risk of 

contamination of the wound surface with hospital microorganisms is reduced. It is believed to in-

crease local blood circulation and lymphatic circulation, transcapillary transport. The medical, so-

cial and economic efficiency of the technology must be reflected. Significant are the benefits of 

vacuum therapy, associated with increased patient survival, improving their quality of life, reducing 

the incidence of early and systemic complications, recurrent surgery, reducing treatment costs. 

 

 

 

 

 

 

VII. CONCLUSION 



 

Although it is necessary that time is used vacuum therapy in clinical practice, so far there is no 

common common terminology, indirectly shows the continuing inconsistencies in the concept of 

the nature of the method. In addition, the experience with vacuum therapy in pediatric practice is 

extremely limited, not systematic and very different depending on the diseases and pathological 

conditions. Almost all publications, children on vacuum therapy, refer to the last decade. 

It should be borne in mind that purulent and purulent-septic wounds occur much less frequently in 

childhood caused by endocrine or vascular diseases. These wound complications constitute a signif-

icant section of the list of absolute indications for VAC therapy. Most researchers are focusing on 

the possibility of reducing the frequency of dressings, other painful manipulations that can reduce 

psycho-emotional stress in a sick child who inevitably experiences fear during treatment. 

The use of vacuum therapy to deal with wound infection in children allows two to three times to 

reduce the need for anesthesia to perform dressings. Observations show that children are afraid of 

medical procedures, especially at the age of 3-7 years. Reducing the frequency of dressings and 

contact with medical staff reduces the feeling of fear in children and has a beneficial effect on their 

psycho-emotional state, and thus on the whole healing process. In early childhood up to 1 year we 

have used for VAC therapy a negative pressure of -80mmHg. In other elderly patients, we used a 

negative pressure of -125mmHg. The results regarding the effectiveness of vacuum therapy are sim-

ilar or the same. The age of the patients is important in determining the values of the negative pres-

sure. 

The results on the effectiveness of negative pressure in thermal and mechanical soft tissue injuries 

summarize that the level of negative pressure in young children should be in the range of 80-125 

mm Hg. 

There is practically no section in the literature devoted to the technique of vacuum therapy adapted 

for use in pediatric practice. Specialists in thoracic and cardiac surgery from various universities 

have found an optimal value of negative pressure of 75-80 mm Hg., Used to treat patients with pu-



rulent postoperative wounds on the anterior chest wall. In addition, the authors are of  the opinion 

that the problem with the optimal level of negative pressure used for vacuum therapy is far from 

being solved. The difference in the parameters of vacuum-assisted wound therapy in adult patients 

from those in pediatric surgery is determined by the different age anatomical and functional features 

of children more pronounced in the neonatal period and early childhood. Significant differences in 

the elasticity and hydrophilicity of tissues, the values of hemodynamics and the course of wound 

processes are prerequisites for the need to select the parameters of vacuum therapy in accordance 

with the pathological physiology of childhood based on targeted research. Publications in recent 

years have also discussed the cost-effectiveness of vacuum therapy in children. Most researchers 

rely on shortening the length of the hospital treatment period, without taking into account the rather 

high resource efficiency of the method. The direct costs of treatment with the use of vacuum thera-

py are 50% lower than with the traditional dressing. This allows us to talk about significant clinical 

prospects for the introduction of vacuum therapy in various fields of pediatric surgery.  The value of 

the method of traumatology-orthopedics, burns, purulent-septic surgery in children determines the 

need for multicenter studies with their subsequent summary of results in the form of clinical guide-

lines. 

According to the available literature, the use of various means and techniques that create negative 

pressure in the wound is not an innovation, but the use of standardized vacuum systems for wound 

healing has been relatively short. Systematic examinations show the effectiveness of vacuum thera-

py in terms of the rate of recovery of wound surfaces of various etiologies. This research paper 

demonstrates the positive effects of VAC therapy in infectious complications after surgery and in 

patients with diabetes mellitus who develop diabetic foot. 

As a result of this study, we found that the application of the method of vacuum-assisted technology 

for the treatment of diabetic foot provides the following effects: 

• physical rest for the wound due to reduced frequency of dressings 



• reduced volume (depth and area) of the wound due to significant proximity of the edges and re-

moval of excess exudate 

• noticeable acceleration of the formation of granulation tissue (stimulation of neoangiogenesis and 

improvement of microcirculation). 

The intermittent negative pressure regime of -125mmHg adopted in the study is optimal from a 

safety point of view. This is confirmed by Malmsjö M. et al., Who show the lack of clinical efficacy 

of different variants of negative pressure, but describe various side effects with only a constant or 

variable. Thus, we can conclude that the application of the method of negative pressure in the com-

plex treatment of patients with infected soft tissue wounds is shown in cases where there is a delay 

in the course of reparative processes. 

This method allows you to reduce the number of dressings of the patient, to reduce the time for 

cleaning the wounds and to accelerate the transition to the stage of its plastic closure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 VIII. CONCLUSIONS 

 

As a result of the collected data from the described cases of VAC therapy for treated different types 

of wounds in patients aged 0 years. up to 69 we made the following conclusions: 

1. Attention should be paid to the etiology of the wound, as well as the concomitant pathology, 

which is the basis for stabilizing the physical, metabolic and psychological state of the patient. This 

will ensure maximum individual adaptation of the therapy, which will be the most effective.  

2. Before initiating VAC therapy, it is important to determine treatment goals, priorities, and poten-

tial clinical outcomes. Long-term complications should be anticipated, and the patient's wound 

symptoms should be closely monitored. This shortens the duration of treatment. 

3. The main effects of vacuum therapy for wound healing are: 

• removal of exudate from the wound and reduction of local tissue edema; 

• increase of microcirculation in soft tissues; 

• activation of the formation of granulation tissue; 

• reducing the size and depth of the wound; 

• reducing the number of possible complications and the amount of necessary surgical intervention 

in the wound area; 

4. VAC therapy provides a closed, moist environment in the wound area, which acts as a barrier to 

bacteria and prevents the development of infections. 

5. The technical device for conducting vacuum therapy is compact and increases the mobility and 

comfort of the patient. 

6. Vacuum treatment for wounds reduces the length of hospital stay for patients. 

7. To start treatment with negative pressure of wounds, it is necessary for the doctor to make sure 

that the wound is clean, there are no necrotic areas and there is a blood supply in the damaged area. 

8. Regularly assess the dynamics of wound size. If the rate of wound reduction is at least 15% after 

the first week, therapy should be continued. Re-evaluation of the wound defect is required after 



each week of therapy. If there is no improvement in the condition of the wound, it is necessary to 

discontinue vacuum therapy as an alternative treatment with the possibility of returning to another 

stage of treatment. 

 9. The indicators for the effectiveness of the treatment of chronic wounds are: 

• Reducing the size of the wound after starting vacuum therapy, otherwise the vacuum therapy 

should be stopped; 

• the appearance of epithelium in the marginal area of the defect; 

• the appearance of complete bright juicy granulations; the presence of a dark wound bed indicates 

inadequate vascular trophism. Granulating tissue should be increased by 3-5% for each day of 

treatment. 

10. VAC therapy cannot be used as monotherapy in the presence of wound infection, but it is possi-

ble to include this method in the complex therapy of infected wound in combination with antibiotic 

therapy, protection of wound edges, frequent dressing changes and use of antibacterial coatings 

with nanocrystalline silver. More frequent monitoring of the size of the defect is required, as well as 

the condition of the wound bottom, the amount of exudate, etc. If the infectious process develops 

during VAC therapy, the latter should be discontinued and systemic antibiotic therapy instituted and 

adequate wound drainage provided. 
 

 

 

 

 

 

 

 

 

 



IX. CONTRIBUTIONS 

 

With scientific-theoretical character: 

1. For the first time in Bulgaria a detailed modern literature review was conducted on the nature of 

the vacuum-assisted technology for wound healing in children. 

2. For the first time in Bulgaria the effects and results of the treatment of wounds using the vacuum-

assisted technology in childhood are summarized. 

3. The distribution of wounds in seven groups depending on the phase of the wound process is cre-

ated. Guidelines for VAC therapy were given for each group, such as the value of the negative pres-

sure, the type of dressing, and the time interval for changing the dressing. The levels of negative 

pressure used are tailored to the patient's age. 

 

With scientific and applied character: 

1. Vacuum-assisted technology has been introduced as a routine method of treating wounds in 

childhood. 

2. A diagnostic and treatment algorithm has been introduced for patients with wounds in childhood. 

3. Definition are the indications for conducting vacuum-assisted therapy for the treatment of 

wounds in childhood. 

4. The shorter time for wound healing through VAC therapy and the reduction of total hospital stay 

compared to conventional wound healing methods have been confirmed. 

5. The reduced duration of antibiotic therapy for the treatment of wound infection in treatment with 

VAC therapy combined with nanocrystalline silver dressings has been confirmed. 

6. The reduced need for analgesia during the vacuum-assisted therapy for the treatment of wounds 

in childhood has been confirmed. 
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