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EXPERIENCES AND RESULTS OF SERBIAN WOUND HEALING SOCIETY

J. DELIĆ

Angiology Department, City Institute of Dermatology, Belgrade, Serbia

WHAT WAS THE RATIONALE TO ESTABLISH THE SWHS?

Number and distribution of CW

In Serbia, there are around 100,000 patients with CW, 
mean age 62 (18-93), 25% of these hard-to heal wounds; 
the distribution of CW is as follows: 58% venous wounds, 
5% arterial wound, 15% ulcus mixtum, 1% lymphat-
ic, 2.5% pressure ulceration and 4% diabetic foot. The 
characteristics of the wounds are long healing time (6-
24 months), polymicrobial burden, high antibiotic re-
sistance, contact allergic dermatitis, recurrent wounds, 
work disability, hospitalization, QoL reduction, etc.

The annual cost of wound treatment is 800-2000 € in 
the UK and US, but for hard-to-heal wounds it grows 
to 9700 € (Harding, Camerata). In Serbia, the cost 
of wound treatment was 800-1200 € (medicaments, 
dressings, diagnostic procedures, operative interven-
tions, physicians, nurses, etc.).

Demographic data

Serbia has a very old population, 20% of persons older 
than 65, with a tendency of further increase. The longer 
life span, the increased prevalence of cardiovascular, 
metabolic and neurologic diseases and their sequels 
also increase the rate of traumatic morbidity, postop-
erative and hospital infections as factors that increase 
the rate of CW. In the next ten years, diabetic and ve-
nous ulcers in intravenous drug users are expected to 
pose great burden upon the healthcare system.

Six percent of the world population have diabetes mel-
litus and 15% of them have diabetic wounds (DW). 
The characteristics of DW include the signs of poly-
neuropathy, disturbance of peripheral arterial circu-
lation, stasis problems, trauma, keratosis and skin in-
fections. The time for healing is over 12 months in 75% 
of cases, while 25% continue to be open over 2 years 
or more. Good glucose regulation and preventive pro-
tocols reduce the occurrence of diabetic foot by 85%.

In Serbia, there are two parallel protocols of wound 
dressing:

1. traditional, predominantly used in practice, in 85%-
90% of CW (dressing once a day with dry gauze, co-
loring antiseptics, local or systemic antibiotics, ave-
rage healing time 18 months, often work disability 
and hospitalization; and 

One percent of the world population have chronic 
wounds (CW), whereas in the >65 age group this rate 
grows to 2%-4%. The most common vascular wound is 
of venous etiology (50%-70%), and in the group of non-
vascular posttraumatic, postoperative and pressure ul-
ceration. The most important characteristics of CW are 
prolonged time of healing and unfavorable influence 
on the quality of life (QoL) and work ability. In the Eu-
ropean Union, UK and USA, wound care accounts for 
1%-3% of total health budget. The aim of this article is 
to present the activities of the Serbian Wound Healing 
Society (SWHS). SWHS was established in 2006 in Bel-
grade, with an aim to define the term of CW and pro-
mote the principles of modern diagnosis and thera-
py of CW, as well as the education of physicians and 
nurses. SWHS was founded by six physicians includ-
ing cardiovascular surgeon, transfusiologist, angiolo-
gist, dermatologist, endocrinologist, and plastic and 
reconstructive surgeon.

ACTIVITIES OF THE SWHS

1. School for the Treatment of CW. Since 2006, the 
SWHS has held six 3-day schools, four of them with 
international participants and lecturers (300 physi-
cians and nurses). We presented 12 lectures, 5 work-
shops and 2 tests. Also, the school held 21 worksho-
ps in Serbia for 1200 nurses. The Sixth SWHC School 
has received accreditation by the Serbian Medical 
Chamber.

2. The journal Wounds, issued on annual basis, with 
original study. The journal has developed regional 
collaboration among Balkan countries. 

3. SWHS is member of the EWMA and has delegates 
at EWMA Board; participation in EWMA Congress 
and education activities.

4. SWHS is member of the regional network of soci-
eties for chronic wound treatment from southeast 
Europe since 2009. SWHS has established very go-
od collaboration with the societies from Slovenia, 
Croatia, Bosnia and Herzegovina, and Macedonia.

5. Collaboration with the Ministry of Health, Serbi-
an Medical Chamber and Society of Health Profes-
sioanals.

6. Teleulkus is part of the SWHS activities since 2007.

7. Clinical guidelines for CW diagnosis and therapy.
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2. modern dressing for CW treatment, according to 
EWMA consensus, in 10%-15% of patients.

The goal of the SWHS is to establish modern dressing 
for CW management to reduce the healing time and 
cost of therapy while increasing QoL. This implies the 
use of dressing with high absorption capacity, contain-
ing silver, collagen, active carbon, growth factors, tis-
sue adhesives, hyaluronic acid, PHBM, Ringer solu-
tion, and antiseptics, i.e. moist dressing (TIME prin-
ciple, dressing change at 2- to 7-day (average 4) inter-
vals), mobility of patients, individual and holistic treat-
ment, on outpatient or inpatient basis.

WHAT WERE THE MOST IMPORTANT CHARACTERISTICS 
OF CHRONIC WOUNDS IN SERBIA? 

The average wound diameter was 6 cm in 60% and over 
10 cm in 20% of cases. The most frequent CWs were 
those of venous and post-thrombotic etiology: venous 
80%, mixed venous-arterial 14.5%, venous-diabetic 
2.5%, venous-vasculitis 2.08%, venous-diabetic-arte-
rial 0.4%, and venous-lymphatic 1%. There was an in-
crease in the number of mixed wounds, atypical forms 
and localizations. Biofilm was found in 75%, eschar in 
20%, and infection and perilesional cellulitis in 35% of 
all CWs. The most frequent causes of critical coloniza-
tion or/and infection were Pseudomonas aeruginosa, 
MRSA, and anaerobic germs.

CW is a multifactorial disease, with 6 (range 4-15) risk 
factors on an average. The risk factors had a statistical-
ly significant influence on the appearance of granula-
tion tissue and total healing time of CW. The most im-
portant factors were duration of CW, surface and num-
ber of CW, biofilm, edema, contact allergic dermatitis, 
pain, and total number of risk factors. Statistical analys-
is by Spearman’s method for non-parametric factors 
and Pearson’s method for parametric factors showed 
a high degree of correlation and statistical significance 
at the level of 0.05-0.0001 (Delic J. Biostimulative laser 
in treatment of postthrombotic wounds, 2005).

The studies comparing traditional and modern wound 
management showed the utilization of modern 

dressing in CW treatment to reduce the cost of treat-
ment by 49% in six-month follow up period (EWMA J, 
Vol. 7, No. 3, 2007). Studies by Janzen (EWMA J, Vol. 7, 
No. 3, 2007), Pina (EWMA J, Vol. 7, No. 2, 21-27, 2007), 
and De Anna and Mancini (Int Angiology, Vol. 28, 2009, 
Suppl 1, No. 4) confirmed faster CW healing by 72% 
to 95% and treatment cost reduction by modern CW 
management. 

A randomized, prospective, control group study (60 
chronic wounds and 30 controls) showed faster heal-
ing process in patients with modern CW at 16-week fol-
low up. A comparison study of traditional and modern 
wound management showed the following results: 1) 
total healing 22% vs. 70%; 2) QoL improvement 35% 
vs. 86%; 3) number of dressing changes 112 vs. 28; 4) 
work disability 9 vs. 1; 5) hospitalization 1 vs. 0; and 6) 
cost of treatment 380 vs. 250 € (Delic J. Parallel stud-
ies between a traditional and modern wound man-
agement, 2010). 

The goal of the SWHS is also to organize the Center for 
Chronic Wound Healing with a multidisciplinary team, 
as a department with daily hospital, operative block 
and diagnostic unit (CDS, CT, MRI, US).

CONCLUSION AND PROPOSITION 

1. Standard set of clinical CW parameters for the dis-
ease grading, diagnosis, therapy and follow up.

2. Standard for diagnostic protocols for CW of differ-
ent etiology. 

3. Standard for therapy and follow up protocols for CW 
of different etiology.

4. Comorbidity, risk factors, nutritional status of pa-
tients.

5. Psychological and socioeconomic profile of pa-
tients.

6. Education of patients and their family. 

7. Register of CW patients. 

8. Center for Wound Treatment. 

9. Collaboration with EWMA, EET, regional collabo-
ration.
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Protetika – poticaj za drukčiju amputacijsku kirurgiju
OGNJEN ŽIVKOVIĆ 

Klinički zavod za rehabilitaciju i ortopedska pomagala, Klinički bolnički centar Zagreb, Zagreb, Hrvatska

Intenzivni razvoj protetike bio je od krucijalne važnosti i utjecaja u promjeni stavova i načela u amputacijskoj ki-
rurgiji donjih ekstremiteta. Novi stavovi zahtijevaju u potpunosti drugi pristup operacijskim tehnikama. Osnov-
ni preduvjet je poštivanje novih načela u pripremi formiranja bataljka i to na svim razinama: koža, potkožje, 
muskulatura, koštane, neurocirkulatorne strukture. Tako pripremljen bataljak je punog kontakta, potpuno op-
teretiv, bezbolan, primjerene duljine što je za moguću protetičku opskrbu optimalno. Najznačajnije promjene 
su na razini transtibijalne-potkoljenične amputacije, dezartikulacije u koljenu, amputacije u razini stopala, a 
natkoljenična tek s manjim modifikacijama. Patologija tako više nije značajna u pristupu kirurške tehnike am-
putacije, što u konačnici znači da ishemični transtibijalni bataljak mora biti jednako pripremljen kao i neishe-
mični. Preporuka je da ta načela moderne amputacijske kirurgije postanu doktrina, a time i značajni iskorak u 
poimanju rekonstruktivne amputacijske kirurgije danas.

KLJUČNE RIJEČI: protetika, amputacijska kirurgija

ADRESA ZA DOPISIVANJE: Ognjen Živković, dr. med., specijalist ortoped
 Klinički zavod za rehabilitaciju i ortopedska pomagala
 Klinički bolnički centar Zagreb
 10000 Zagreb, Hrvatska

S U M M A R Y

PROSTHETICS – A CHALLENGE FOR DIFFERENT AMPUTATION SURGERY

O. ŽIVKOVIĆ

University Department of Rehabilitation and Orthopedic Aids, Zagreb University Hospital Center, Zagreb, Croatia

The intensive development of prosthetics had a major role in influencing the attitudes and principles of ampu-
tation surgery of lower extremities. Current attitudes require a completely different approach in surgical tech-
niques. The main precondition is to follow new principles of stump preparation at all levels, i.e. skin, subcuta-
neous tissue, musculature, osseous and neurocirculatory structures. Thus prepared, full contact of the stump 
is ensured, it is completely loadable, painless and of appropriate length, which is optimal for the possible pro-
sthetic supply. The most profound modifications refer to the level of transtibial-below-knee amputation, knee 
disarticulation, and amputation at the foot level, whereas only minor modifications apply to above-knee am-
putation. Pathology is not of high importance for the amputation technique anymore, which means that an is-
chemic transtibial stump should be prepared in the same way as a non-ischemic stump. It is recommended 
that these principles of modern amputation surgery be adopted as a doctrine, thus making a breakthrough in 
the current concept of reconstructive amputation surgery.

KEY WORDS: prosthetics, amputation surgery
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Znanstveno popularni film: Dijabetes i komplikacije
JANKO HANČEVIĆ i IZET AGANOVIĆ

Kratki sadržaj 
U filmu je prikazana etiopatogeneza dijabetesa uz prikaz rizičnih čimbenika. Osobita je pozornost obraćena 
ishrani, štetnim čimbenicima, načinu života i uzimanju lijekova. Patofiziološki su procesi pomoću animiranih 
crteža objašnjeni na jednostavan i razumljiv način. Dijabetes ne možemo smatrati bolešću već stanjem orga-
nizma koje nakon nekog vremena rezultira posljedicama, koje se mogu spriječiti, ali ne potpuno izliječiti. U fil-
mu su prikazani rani simptomi dijabetesa kako bi se na vrijeme uočile poremećene vrijednosti krvnog šećera. 
U svakodnevnoj praksi najčešće viđamo uznapredovale posljedice oštećenja makroorganizma koje se očituju 
na krvožilnom sistemu, bubrezima, slabovidnosti do sljepoće, neuroloških poremetnji itd.  Prikazani su znaci 
hipoglikemije i hiperglikemije, uz objašnjenje kako se mjeri krvni šećer.
Prikazana je pravilno primijenjena terapija bilo peroralnim antidijabeticima ili inzulinom, te opis djelovanja po-
jedinih vrsta antidijabetika.
Svakodnevni pregled i njega stopala, te kontrola gubitka osjeta na stopalima dio su svakodnevne brige bolesni-
ka, kako bi se na vrijeme otkrio nastanak dijabetičkog stopala. Prikazani su bolesnici s različitim oblicima pro-
mjena na dijabetičkom stopalu od trofičkih promjena okrajine do gangrene uz neizbježnu amputaciju okrajine.
U filmu je posebno istaknuta važnost prevencije i detekcije pojedinih promjena na stopalu, te liječenje. Pravil-
nim načinom života i primjenom odgovarajućeg liječenja komplikacije se javljaju s izrazito manjom učestalo-
šću pa je život dijabetičara gotovo istovjetan zdravim ljudima.

KLJUČNE RIJEČI: dijabetes melitus, terapija, komplikacije, dijabetičko stopalo

ADRESA ZA DOPISIVANJE: Prof. dr. Janko Hančević, dr. med.
 spec. kirurg-traumatolog
 Nova Ves 27
 10000 Zagreb, Hrvatska
 Tel/faks: (01) 2348-528
 Mob: 0915116055
 E-pošta: janko.hancevic@zg.t-com.hr
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S U M M A R Y

POPULAR-SCIENCE FILM: DIABETES AND DIABETES COMPLICATIONS

J. HANČEVIĆ and I. AGANOVIĆ

SHORT CONTENTS
The film presents the etiopathogenesis of diabetes and risk factors leading to the disease development. Empha-
sis is put on dietary habits, harmful factors, lifestyle and use of drugs. The pathophysiological processes are 
illustrated by animated drawings in a simple and comprehensible way. Diabetes should not be considered as a 
dis ease but as a state of the body which after some time results in consequences that can be prevented but not 
completely cured. Early symptoms of diabetes are presented in order to help notice the impaired blood gluco-
se values on time. Advanced sequels of these disorders involving the vascular system, kidneys, eyes (impaired 
vision to blindness), neurologic disorders, etc. are frequently encountered in daily routine. The signs of hypo-
glycemia and hyperglycemia are presented and determination of blood glucose is described. Due attention is 
paid to appropriate therapy either with oral antidiabetics or insulin, and the action of particular antidiabetic 
agents is explained. Daily inspection of the feet including control for the loss of sensation in the feet is part of 
daily patient care to detect the development of diabetic foot on time. Presentation is made of patients with diffe-
rent types of diabetic foot lesions, from trophic extremity lesions to gangrene with unavoidable extremity am-
putation. The crucial role of prevention, detection and treatment of particular foot lesions is emphasized. With 
healthy lifestyle and appropriate management, the rate of diabetes complications can be greatly reduced and 
the patient can lead a life similar to healthy people.

KEY WORDS: diabetes mellitus, therapy, complications, diabetic foot
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UPUTE AUTORIMA

Časopis ACTA MEDICA CROATICA objavljuje uvodnike, izvorne 
radove, preglede, klinička zapažanja, osvrte, primjere iz konti-
nuirane medicinske edukacije, sažetke radova s kongresa i sim-
pozija, pisma uredništvu, prikaze knjiga i drugo. Objavljuje i te-
matske brojeve časopisa uz gosta-urednika. Prihvaćanje katego-
riziranog članka obvezuje autora da isti članak ne smije objaviti 
na drugome mjestu bez dozvole Uredništva.

Upute autorima u skladu su s tekstom International Committee 
od Medical Journals of Editors. Uniform Requirements for Ma-
nuscripts Submitted to Biomedical Journals (N Engl J Med 
1997;336: 305-15).

Oprema rukopisa

Članci i svi prilozi dostavljaju se na hrvatskom jeziku u tri isto-
vjetna primjerka i na disketi u Wordu. Rad ne smije imati više 
od 20 stranica, tipkanih dvostrukim proredom (najviše 30 re-
daka na jednoj stranici). S obje strane teksta valja ostaviti bije-
li rub širine 3,6 cm.

Izvorni radovi sadrže ove dijelove: uvod, cilj rada, metode rada, 
rezultati, rasprava i zaključci. Uvod je kratak i jasan prikaz pro-
blema, cilj sadrži kratak opis svrhe istraživanja. Metode se pri-
kazuju tako da čitatelju omoguće ponavljanje opisana istraživa-
nja. Poznate se metode ne opisuju, nego se navode izvorni lite-
raturni podaci. Ako se navode lijekovi, rabe se njihova generička 
imena (u zagradi se može navesti njihovo tvorničko ime). Rezul-
tate treba prikazati jasno i logički, a njihovu značajnost dokaza-
ti odgovarajućim statističkim metodama. U raspravi se tumače 
dobiveni rezultati i uspoređuju s postojećimspoznajama na tom 
području. Zaključci moraju odgovoriti postavljenom cilju rada. 

Naslov rada, puna imena i prezimena autora, ustanova u kojoj 
je rad napravljen te adresa prvoga autora dostavljaju se na po-
sebnom listu papira.

Sažetak na hrvatskom jeziku prilaže se u obimu od najviše 200 
riječi na posebnom listu papira.

Prilog radu je i prošireni strukturirani sažetak (cilj, metode, re-
zultati, rasprava, zaključak) na engleskom jeziku (Summary) 
(500-600 riječi) uz naslov rada, inicijale imena i prezime autora 
te naziv ustanova na engleskom jeziku.

Ispod sažetka (i summary-ja) navode se ključne riječi koje su 
bitne za brzu identifikaciju i klasifikaciju sadržaja rada.

Tablice se prikazuju na posebno listu papira. Moraju imati redni 
broj koji ih povezuje s tekstom i naslov. I svaka slika treba imati 
svoj redni broj prema redoslijedu kojim se pojavljuje utekstu i 
ime prvog autora rada. Opis slika (legenda) tiska se također na 
posebnom listu papira prema svom rednom broju. Fotografije 
se primaju crno-bijele na sjajnom papiru. Crteži se mogu izradi-
ti tušem na bijelom papiru i otisnuti na računalnom laserskom 
ili tintanom štampaču grafičkim tehnikama visoke rezolucije.

Popis literature

Piše se na posebnom papiru s rednim brojevima prema redo-
slijedu kojim se citat pojavljuje u tekstu. Literatura se citira pre-
ma dogovoru postignutom u Vancouveru, a za naslove časopisa 
treba rabiti kraticu navedenu u Index medicus.

Članak u časopisu (navedite sve autore ako ih je 6 ili manje; ako 
ih je 7 ili više, navedite prva tri i dodajte: i sur.:

Smerdelj M, Pećina M, Hašpl M. Surgical treatment of infec-
ted knee contracture after war injury. Acta med Croatica 2000; 
53: 151-5.

Suplement �asopisa

Djelmiš J, Ivanišević M, Mrzljak A. Sadržaj lipida u placenti trud-
nica oboljelih od dijabetesa. Acta Med Croatica 2001; 55 (Su-
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Knjige i monografije

Mould RF. Introductory medical statistics. Turnbridge Wells: Pi-
tman Medical, 1976.

Guluyer AY, ur. Health indicators. An international study for the 
European Science Foundation. Oxford: M. Robertson, 1983.

Poglavlje u knjizi:

Weinstein I, Swartz MN. pathogenic properties of invading 
microorganisms. U: Sodeman WA, ur. Pathologic Physiology: 
mechanism of disease. Philadelphia: WB Saunders, 1974, 457-72.

Disertacija ili magistarski rad

Cigula M. Aktivnosti nekih enzima u humanom serumu kao 
pokazatelji apsorpcije žive (disertacija). Zagreb: Medicinski fa-
kultet, 1987, str. 127.

Citiranje literature objavljene u elektroničkom formatu

Web

Hoffman DI, St John’s Wort. 1995; [4 stranice]. Dostupno na URL 
adresi: http://www.healthy.net/library/books/hoffman/mate-
riamedical/stjhns.htm. Datum pristupa informaciji: 16. srp-
nja 1998.

Morse SS. Factors in the emergence of infectious disease. Emrg 
Infect Dis [elektronički časopis na internetu] 1995; [24 ekrana/
stranice] Dostupno na URL adresi: http: //www/cdcd/god/nsi-
doc/EID(eid.htm. Datum pristupa informaciji 26. prosinca 1999.

Knjiga na CD-ROM-u

The Oxford English Dictionary [knjiga na CD-ROM-u]. II. izda-
nje. New York, N.Y: Oxford University Press, 1992.

Gershon ES. Antisocial behavior. Arch Gen psychiatry [časopis 
na CD-ROM-u]. 1995; 52: 900-1.

Softver (program)

Epi Infor [kompjutorski program]. Verzija 6. Atlanta, GA. Center 
for Disease Control and Prevention, 1994.

Radovi se šalju na adresu Uredništva časopisa. Urednički odbor 
šalje prispjeli rad na anonimnu recenziju (dva recenzenta). Ako 
recenzent predlaže promjene ili dopune rada, kopija recenzije 
dostavlja se autoru radi konačne odluke i ispravka teksta. Au-
tor dobiva probni otisak na korekturu.
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