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Abstract: Arterial trauma is rare, but important part of vascular pathology. It can lead to invalidization and even
death of patients in active age. Because of the contact between the wound and external factors the risk of infections
is very high.

Aim: To explore bacterial etiology in patients with vascular trauma and evidences for surgical site infection /SSI/.
Materials and methods: The study is retrospective, conducted in the period January 2019 — December 2021. Sixty
five patients with arterial trauma are included, of which 11 were with clinical evidences for surgical site infection
several days after the reconstruction. Microbiological methods — obtaining pure culture from the samples,
identification of the bacteria (MALDI TOF, Vitec — 2 Compact), antibiotic resistance is explored with Bauer-Kirby
disk diffusion method.

Results: Patients with SSI were between 27 and 62 years old, 9 (81.8%) of them were male and 2 (18.2%) female.
According to the type of trauma 5 (45.4%) of included cases were conquasations, 4 (36.3%) cut wounds, 1(9%)
lacerated wound, 1 (9%) gunshot wound. In 3(27.3%) of the cases an amputation after vascular reconstruction was
conducted. Twenty three wound secrets were obtained, of which 6 (26.1%) were sterile, 15 (65.2%) were
monoisloates and 1 (4.3%) polyisolate. Gram-positive bacteria were discovered in 8 (47%) of the cases and Gram-
negative in 9 (53%). The most comman isolate was Acinetobacter baumannii 5 (29.4%), followed by Enterococcus
Jaecalis 3 (17.6%), Enterobacter cloacae 2 (11.7%), Coagolasa negative staphilococci 2 (11.7%), Staphylococcus
aureus 1 (5.9%), Escherichia coli 1 (5.9%), Pseudomonas aeruginosa 1 (5.9%), Streptococcus pyogenes 1 (5.9%),
Stenotrophomonas maltophilia 1 (5.9%). Twelve (70.6%) of all 17 isolates were problematic in terms of
antimicrobial resistance.

Conclusion: From all of the suspected SSIs cases, 8 (12,3%) of the patients were with proven bacterial cause. Three
of them were Enterobacteriaceae spp. and 3 nonfermentative Gram-negative bacteria.
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Pesome: AprepuanHusaT TpaBMaTU3bM € PSAAKO CpelllaHa, HO MHOTO BajkHa 4acT OT ChAoBara naronorus. Toil Moxe
Jla 0Beie 10 TEeKKa MHBAJIUAM3ALUS M CMBPT Ha NAllMEHTH B aKTUBHA Bb3pacT. Ilopagu KOHTaKT Ha paHaTa c
€JIEMEHTH Ha BBHIITHATA CPEia BEPOSITHOCTTA OT MH(PEKIIMO3HH YCIOXKHEHHS € BUCOKA.

Len: Jla ce mpocienu MHKpoOHaTa €THOJOTHS NPH MAIMEHTH C apTepualHa TpaBMa M KIMHWYHU JIaHHU 3a
nH(pEKIYs Ha OTiepaTHBHATA PaHa.

Marepuan u meroau: IlpoydBaHeTo € peTpOCHEKTHBHO, MPOBEACHO B mepuona sHyapu 2019 — nexemspu 2021 T
Brurtouenu ca 65 mammeHTta ¢ apTepHalHa TpaBMa, HOAJIeKaIla Ha PEeKOHCTPYKIHUA, OT KouTo 11 ca ¢ KIMHUYHHU
JAHHU 32 WHQEKIW Ha OTlepaTUBHATA paHa B MOCTOIIEPATUBHHUS Mepro]l. MUKPOOHOIOTHYHN METOIH — KYIATYPETHO
H3CJIeBaHE Ha PAHEBU CEKPETH, M30Janus B 4ucTa Kyntypa, uaentudukanus (MALDI TOF, Vitec — 2 Compact),
JMCKOBO-H(y3nOHEH MeTo] Ha bayep-Kspon.

Pesynratu: [Tanmenture ca BB Bh3pacToB nuamazoH 27-62 1., oT xouto 9 (81.8%) ca mbxe u 2 (18.2%) xeHu.
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Cropen Tumna Ha TpaBmata 5 (45.4%) ca ¢ xonkBacanuu, 4 (36.3%) ¢ mopesnu panu, 1(9%) ¢ pa3KbCHO-KOHTY3HA
pana u 1 (9%) c ornectpenna pana. Ilpu 3 (27.3%) ot mamnueHTHTe ce € Hajloxuiaa ammyTanus. M3cinensanu ca 23
paHeBH cekpera, oT kouto 6 (26.1%) ca crepwinanm, 15 (65.2%) ca moHomzonatw, a 1 (4.3%) ¢ momumsonar. I'pam-
monoxkutenHu ca 8 (47%), a I'pam-orpunarensu ca 9 (53%). Haii-uectusar uzonar e Acinetobacter baumannii 5
(29.4%), cnemBar Enterococcus faecalis - 3 (17.6%), Enterobacter cloacae - 2 (11.7%), coagulasa negative
staphilococci - 2 (11.7%), Staphylococcus aureus - (5.9%), Escherichia coli - 1 (5.9%), Pseudomonas aeruginosa
— 1 (5.9%), Stenotrophomonas maltophilia — 1 (5.9%). Ot Bcuuku 17 wm3omarta, mMpoOIEMHHU IO OTHOIICHWE Ha
pesuctenTHocTTa ca 12 (70.6%).

3akmroyenue: Ot Bcuuku namueHtd 8 (12,3%) ca Ownm ¢ pokasaH OakrepuaneH npuumHuten. OT Tsax 3 ca
TIpe/ICTaBUTENH Ha cem Enterobacteriaceae, a 3 ca neepmenrarusau [ paM-oTpuiiaTe iy OakTepuu.

KoarouoBu nymu: Aprepuanna Tpasma, ViHdekust Ha onepaTuBHara paHa, bakrepuainu uzonatu

1. BBBEAEHUE

[Ipu pa3nuuHKUTE BUAOBE TPAaBMU MOTar Jia ObJAT 3acerHaTH MarucTpallHU apTepuaiHu cbaoBe. Cropea pa3indHu
aBTOPH apTEepHaIHUs TPaBMAaTH3bM MOXKE Aa Bapupa Mexnay 1% u 4,4% or Bcmukm tpasmu (Huber GH, 2021;
Perkins, Z.B. 2012). Makap u penkd TpaBMaTHYHUTE JIC3UH Ha apTEpPUUATE MOTaT na OBAaT MpUYUHA 33 CMBPT
(Gruen R.L., 2006; Kauvar D.S., 2005). Criopen HSKOHM aBTOpH OCHOBHATa IPHUYMHA 33 CMBPTHOCT MPU THIH H
NIPOHMKBAIM TPaBMH € MH(peKuusiaTa, Bapupama B auamnazoH oT 30 mo 86% ot cixyuaure (Fiore, 1995). [lokaro
MHKpodIopara, CBbp3aHa ¢ ,,9UCTUTE" XUPYPIHIHN PaHU CE OYaKBa Ja € MHHHUMAJHA, HAIMYHUETO Ha KOMIOHCHTH
Ha BBHIIHATA Cpella U ACBUTAIM3UPAHU THKAHM B TPABMATHYHHUTE PaHU TOBHIIABA BEPOSTHOCTTA OT OaKTepHaIHa
nponudepalys, OCBEH ako He ce MpeanpreMe HaBpeMEHHO aHTHOMOTHYHO JiedeHue u aeopunman (Robson, 1997;
Bowler, 2001). Mudexunure Ha OonepaTHBHUTE paHM OCBEH, Y€ ca NPHYHA 3a MperoJBpaTuMa OOJIECTHOCT U
CMBPTHOCT BHHATU BOJAAT J0 mo-rosieMu pasxoju 3a yeueHue (Kirkland, 1999; Perencevich, 2003). [Ipu ynbinkeH
OOJTHMYEH MPECTOil Bb3HUKBA PUCK OT MH(EKTHpaHEe Ha XUPYPrHYHATa paHa C MOJMPE3UCTCHTHU LIaMOBE, KOETO
MOJKE 3HAUUTEIHO Ja 3aTpyAHu JieueHuero Ha Oomuus (Eseonu, 2011; Cosgrove, 2003). B mo-royisimara gact ot
NpOy4YBaHUATAa 3a 4ecToTara Ha WH(pekuuTe Ha xupyprudaus nocten (MXJ[) He ce pasmiexna aeTaliHo
€THOJIOTUYHUS CIIEKTHP Ha U30JHpaHuTe Mukpoopranmmu (Warnock,2019; Maciejczak,2019).

2. EJ
I[a CC mpociacan MI/IKpO6HaTa CTHOJIOTHA MPH MAUCHTU € apTepHaiHa TpaBMa U KIMHWUYHU JJaHHU 3a I/IH(I)GKL[I/IH Ha
OIiepaTuBHATA paHa.

3. MATEPHAJIM U METO/1
IIpoy4BaHeTO € pPEeTPOCHEKTHBHO, MpOBeAeHO B mepuona sHyapu 2019 — nmexemBpu 2021 r. Bxmowenu ca 65
MaIFeHTa ¢ apTepHaiHa TpaBMa, HOoAJIe)Kalla Ha peKOHCTPYKIHKSA, OT KOUTo 11 ca ¢ KIIMHUYHU JaHHU 32 WHQEKIUA
Ha OIepaTHBHATA PaHa B TOCTONEPATUBHUS NIEPHUO.
MHUKpPOOHOIOTHYHU METOIH:

e  KyNTYpeIHO H3CIe/BaHE HA PAHEBU CEKPETH — IbPBUYHM ITOCSBKM Ha 5% KpbBeH arap, EBM arap,
XPOMOTEHHH CpPE/IH 32 CTPEITOKOKH W 3a JpokaernonoOHu redmuku. Kynrueupane 3a 24-48 vaca mpu 35-
37°C;

®  p30JaIMs B YUCTA KYITYpa;

o unenrudukanus (MALDI TOF, Vitec — 2 Compact);

e  MCKOBO-IU(y3uMoHeH Merox Ha bayep-KbpOu 3a omnpenensHe aHTUMHKPOOHa YYBCTBUTEIHOCT Ha
M30JIMpaHUTE MUKPOOPTaHU3MH C MHTEpIpeTanus Ha noiaydeHurte pedynratu no EUCAST 2021.

4. PE3VYJITATHU
[TanmenTHuTe ca Ha BB3pacT Mexay 27 1 62 T. . OT Ts1x 9 (81.8%) ca mbxe u 2 (18.2%) xeHn.
[TarpieHTH ¢ KIMHWYHA JaHHU 32 HHOEKIS Ha ONlepaTUBHATA paHa CIIOpe] TUIa Ha TpaBMara:
*  KOHKBacamud - 5 (45.4%);
*  mope3Hu panu - 4 (36.3%);
*  Pa3KbCHO-KOHTY3Ha paHa - 1 (9%);
e orHecrpesHa paHa - 1 (9%).
Ipu 3 (27.3%) or maumenrture, mopaau NeGUHUTHBHA MCXEMHs Ha 3acerHaTHs OT TpaBMara KpalHUK W/WIN
OTACHOCT OT Pa3BUTHE HA CENITHUYECH IIOK € U3BBPIIECHA aMITyTaIlHsl.
W3cnenBanu ca 23 paHeBH CEKpeTa, OT KOUTO:
e crepuiHH - 6 (26.1%);
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e  MoHou3zonatH - 15 (65.2%);

e monuuzonar - 1 (4.3%).
Ot m3omupanure nprunaUTenn Ha UXJ1 - 9 (53%) ca I'pam-orpunarennu , a 8 (47%) ca I'paM-nIo0XKHUTETHH.
B tabmmma 1 ca mocodeHn OaKkTepHaTHUTE N30JIaTH 110 BH.

Tabn. 1 Bakmepuannu uzonamu

N3zonar Bpoii (n) Iponent (%)
Acinetobacter baumannii 5 29.40%
Enterococcus spp. 3 17.60%
Enterobacter cloacae 2 11.70%
Coagulasa-negative Staphilococcus 2 11.70%

(CoNS)

Staphylococcus aureus 1 5.90%
Escherichia coli 1 5.90%
Pseudomonas aeruginosa 1 5.90%
Stenotrophomonas maltophilia 1 5.90%

Ot Benukm 17 n3onara, npoOJIEeMHH 10 OTHOLICHNE Ha aHTHOAaKTepualiHaTa pe3sucTeHTHOCT ca 12 (70.6%):
*  Acinetobacter baumannii — 5
*  Enterobacter cloacae /ESBLs npomynupamtu/- 2
*  Enterococcus spp. [HLAR/ -2
*  Pseudomonas aeruginosa - 1
o Stenotrophomonas maltophilia — 1
»  Staphilococcus haemolyticus /IMR/ - 1

6. IMCKYCHUAA
[MpoyuBaHeTo mmOKa3Ba BHCOKO HHMBO Ha H30JMPYEMOCT Ha NPOOJIEMHHM M PE3UCTEHTHH KbM aHTHOAKTEpPHAIHU
npenaparu mamose — 70,6%. Ilpu 3 (27.3%) or cycnekTHHTEe 3a HaJuuue Ha WHQEKUIUS MAlUeHTH ce HaJO0XH
aMITyTalys Ha KpaiHHUK.
[Tpn manueHT ¢ KOHKBacalys Ha JIOJEH KpaifHuMK OT JXbpBOOOpabOTBala MAIINHA, CJE]] ChJ0BO-PEKOHCTPYKTUBHA
oreparys — 6aiiniac, OCIEA0BATETHO Ca M30JIMPaHH 4 pasnuyHy OakrepuainHu Buia. [Ipeanpuera e ammyTanus Ha
HHUBO OeJpo clie]| MopetHa peTpoM0b03a Ha PEKOHCTPYKIIHATA.
IIpu ciyuaii Ha orHeCTpeNHa paHa B 001acTTa Ha 6€APOTO U Jie3ns Ha MOBBPXHOCTHA OellpeHa apTepus ce Mpeanpue
Gaitnac onepauus. [Topaau cycnekuus 3a Cynmypaiys ca U3BbPLICHH HSKOJIKO MHKPOOHMOJOIMYHHU M3CJIEABAHHS HA
paneBu cekperT. IIppBara u Tperara mMocsBKa ca CTEPUIIHM, a OT BTOpaTa W 4YeTBBpTaTra ce u3oimpa Enterobacter
cloacae /ESBLs/. Tlopamu petpoM003a Ha PEKOHCTPYKIUATA, Ae()UHUTHBHA HUCXEMHUS M OMACTHOCT OT CENTHYCH
IIOK C€ M3BBPIIN €KCIUIAaHTAN Ha JaKPOHOBA MPOTE3a U aMITyTalys Ha HUBO OeApo.
IIpu ciaywaii ¢ mope3Ha paHa OT CTBHKJIO Ha AACHATa NMPEIMHUIIHHUIA CE€ W3BBPIIM PECTUTYIHS HA MPEIMHUITHHYHH
apTepuyd W BIIOCJIEACTBHE C€ HAIOXKHK HEKonkopaTtHa TpomOekromusa. Crnen mnposBa Ha naHHu 3a WX/,
MIOCJIE0BATENIHO Ca W30JMpaHW 2 pa3inyHu OakrtepuaysHu Buaa. llpu mopennata perpombo3a ce HM3BBPIIN
amITyTalys Ha HUBO MHUIIHHUIIA.
B Hacrosmoro mpoyuBane npeobGianasar I'pam-orpunarennute nsonatu (53%), cupsimo I'pam-monokurenHure
(47%). dpyru aBTOpH MOCOYBAT IO-BUCOK JsU1 Ha [ paM-IONOKHUTEIIHU MUKPOOpPraHu3Mu, BKiIrouuteano Candida
spp. (56,9%) (Park, S., 2016).

7. SAKJIIOYEHUE
OT BCHYKH MAIEHTH C TpaBMa Ha MarucTpayieH apTepuajieH cbl (n=65), mpu 8 (12,3%) e moka3zan OakTepuasieH
npuyuHATEN, a pu 3 (4,6%) He € M30IMpaH MHUKPOOPTaHM3BM, BBIPEKH HAIMYHETO HAa KIMHUYHU JaHHU 3a
nHGEKIUs Ha onepaTuBHUSA AoCThI. OT ciaydanTe ¢ JoKazaHa OakrtepwainHa WH(EKnus, 3 OT MPUINHHTEIUTE ca
Npe/cTaBuUTeN Ha cem Enterobacteriaceae w 3 ca or rpymnara Ha HeepMEHTAaTHBHUTE |paM-OTpUIATEIHH
GakTepuu.

477



KNOWLEDGE - International Journal
Vol.50.4

JAEKJIAPALIMSA 3A IIPUHOC

Boromuia YemmemkreBa — KoJekuus Ha 6a3a JaHHH, IUTEpaTypHa CIIpaBKa, MHTEPIIPETalys Ha XUpypruyHara
JIMarHo3a v MOoBeJCHHIe

Credan CraHes - KoyleKIus Ha 0a3a JaHHH, TUTEPaTypHA CIIpaBKa, CTaTHCTHYECKa 00paboTka

Tuxomup JlepMeHKIEB - HHTEPIPETANSA Ha PE3yITaTHTEe OT MUKPOOHOJIIOTHYHHS aHATIM3 U U3CIICIBAHUATA 3a
AQHTHUMHKPOOHA 4yBCTBUTEITHOCT, JIUTEpaTypHa CIIpaBKa

JUTEPATYPA

Bowler, P.G., Duerden, B.I., & Armstrong, D.G. ( 2001). Wound microbiology and associated approaches to
wound management. Clin Microbiol Rev. 14(2):244-69. doi: 10.1128/CMR.14.2.244-269.2001. PMID:
11292638; PMCID: PMC88973.

Cosgrove, S.E., & Carmeli, Y. (2003). The impact of antimicrobial resistance on health and economic outcomes.
Clin Infect Dis;36:1433-1437.

Eseonu, K.C., Middleton, S.D., & Eseonu, C.C. (2011). A retrospective study of risk factors for poor outcomes in
Methicillin-resistant Staphylococcus aureus (MRSA) infection in surgical patients. J Orthop Surg Res 6:25.

Fiore, AE., Joshi, M., & Caplan, E.S. (1995). Approach to infection in the multiple traumatized patient. In: Mandell
GL, Bennett JE, Dalin R, eds. Mandell, Douglas and Bennett’s Principles and Practice of Infectious Diseases.
New York: Churchill Livingstone, 275661

Gruen, R.L., Jurkovich, G.J., McIntyre, L.K., Foy, H.M., & Maier, R.V. (2006). Patterns of errors contributing to
trauma mortality: lessons learned from 2594 deaths. Ann Surg. 244: 371-380

Huber, G.H., & Manna, B. (2021). Vascular Extremity Trauma. [Updated 2021 Sep 18]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 536925/

Kirkland, K.B., Briggs, J.P., Trivette, S.L., Wilkinson, W.E., & Sexton, D.J. (1999).The impact of surgical-site
infections in the 1990s: attributable mortality, excess length of hospitalization, and extra costs. Infect Control
Hosp Epidemiol. 20(11):725-730.

Maciejczak, A., Wolan-Nieroda, A., & Wataszek, M. (2019). Antibiotic prophylaxis in spine surgery: A comparison
of single-dose and 72-hour protocols. J Hosp Infect 103:202-310

Park, S. Y., Kim, M. S., Eom, J. S., Lee, J. S., & Rho, Y. S. (2016). Risk factors and etiology of surgical site
infection after radical neck dissection in patients with head and neck cancer. The Korean journal of internal
medicine, 31(1), 162—169. https://doi.org/10.3904/kjim.2016.31.1.162.

Perkins, Z.B. (n.d.). Epidemiology and Outcome of Vascular Trauma at a British Major Trauma Centre. European
Journal of Vascular and Endovascular Surgery, Volume 44, Issue 2, 203 — 209

Perencevich, E.N., Sands, K.E., Cosgrove, S.E., Guadagnoli, E., Meara, E., & Platt, R. (2003). Health and economic
impact of surgical site infections diagnosed after hospital discharge. Emerg Infect Dis. 9(2):196-203

Rozycki, G.S., Tremblay, L.N., & Feliciano D.V. (2003). McClelland W.B. Blunt vascular trauma in the extremity:
diagnosis, management, and outcome. J Trauma. 55: 814-824

Robson, M. C. (1997). Wound infection. A failure of wound healing caused by an imbalance of bacteria. Surg. Clin.
North Am. 77:637-650.

Warnock, M., Ogonda, L., Yew, P., & Mcllvenny, G. (2019). Antibiotic prophylaxis protocols and surgical site
infection rates in trauma surgery: A prospective regional study of 26,849 procedures. Ulster Med J 88:111—
114.

478


https://www.ncbi.nlm.nih.gov/books/NBK536925/

