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Apstrakt: Uvod. Konkvazacija noge izazvana motokultivatorom je jedna od najtežih povreda u 
traumatologiji kostiju i zglobova. Jaki udarci oštrih noževa motokultivatora proi vode  na  nu  ilu koja 
lako o  tec uje i meka tkiva i ko ti. Pošto  e motokultivatori kori te u obradi  emljišta, rane  u veoma 
kontaminirane prljavštinom i đubrivima, pa otuda i anaerobni bacili koji  tvaraju  pore, kao što  u tetanu  
i patogeni gasne gangrene. Studija slučaja. Ovaj rad prika uje lečenje muškarca  tarog 69 godina  a 
hroničnom arterij kom in uficijencijom donjih ek tremiteta koji je  adobio tešku povredu potkolenice 
(IIIB otvoreni prelom tibije prema Gustillu) benzinskim motokultivatorom tokom obavljanja 
poljoprivrednih radova. Zbog od u tva pul acija urađena je više lojna CT angiografija i arteriografija. 
Arteriografijom povređene noge potvrđena je hronična oklu ija prednje tibijalne arterije i brojne 
 tenotične le ije peronealne i zadnje tibijalne arterije. Zadnja tibijalna arterija je bila hronično  ačepljena 
u svom distalnom delu i povezana sa stopalom umereno razvijenim kolateralnim arterijama koje su 
obe beđivale vitalno t povređene noge. I pored predu etih o novnih principa lečenja ove teške povrede 
(primarni hirurški tretman rana,  poljna fik acija, rekon trukcija mekog tkiva, antibiot ka i antitetanu na 
profilak a)  bog infekcije i gangrene lečenje je  avršeno amputacijom potkolenice. Zaključak. Amputacija 
noge  e može očekivati kod ove vr te povreda u  luc ajevima ek ten ivne de trukcije tkiva u polju 
po tojec e hronic ne arterij ke in u icijencije kod  tarijih pacijenata, čak i u od u tvu povrede magi tralnih 
krvnih  udova u led traumat kog prekida kolateralnih mreža kod takvih pacijenata. 
Ključne reči: konkvazacija noge, IIIB otvoreni prelom tibije, spoljna fiksacija, hronična arterij ka 
insuficijencija, amputacija potkolenice 

 
UVOD 

Poljoprivrednik je jedno od najc e  c ih 
 animanja u Srbiji. Konkva acija noge i a vana 
motokultivatorom  pada među najte  e povrede 
u traumatologiji ko tiju i  globova. C vr ti udarci 
o  trih no  eva motokultivatora proi vode  na  nu 
 ilu koja lako o  tec uje meka tkiva i ko ti. Pošto 
 e motokultivatori kori te u obradi  emljišta, 
rane  u veoma kontaminirane prljavštinom i 
đubrivima, pa otuda i anaerobni bacili koji 
 tvaraju  pore, kao što  u tetanu  i patogeni 
ga ne gangrene. De trukcija kože i mekih tkiva, 
kominucija i defekt kostiju, visok nivo i 
anaerobne i aerobne kontaminacije i pretec e 
infekcije čine lečenje ovih povreda, po ebno 

otvorenog preloma potkolenice,  loženim i 
izazovnim [1]. 

Pažljivo i piranje ovih rana, uklanjanje 
 vih  tranih tela i prljavštine i temeljan hirur  ki 
debridman o  tec enog tkiva kljuc ni  u  a u pe  nu 
prevenciju infekcije, kako ne pecifične tako i 
 pecifične (tetanu  i ga na gangrena). Takođe, 
obavezna je stabilizacija preloma spoljnom 
skeletnom fiksacijom, antibiotska terapija i 
antitetanu na  aštita. Kvalitetna fi ikalna 
terapija nakon u pešnog  ara tanja rana mekog 
tkiva i preloma kostiju neophodna je za rani 
oporavak pacijenta i brži povratak 
svakodnevnim aktivnostima [2]. 

Najc e  c e komplikacije konkva acije 
noge uključuju infekciju mekog tkiva i ko tiju, 
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Abstract: Introduction. Leg conquassationconquassation caused by petrol tiller is one of the most severe 
injuries in bone and joint traumatology. Firm strokes by sharp tiller blades produce strong force that 
easily damages both soft tissues and bones. Since tillers are used in soil processing, the wounds are highly 
contaminated with dirt and fertilizers, hence the anaerobic spore-forming bacilli, such as tetanus and gas 
gangrene pathogens. Casereport. This paper presents the treatment of a 69 years old man with chronic 
arterial insufficiency of the lower extremities who suffered severe injury of the lower leg (IIIB open tibial 
fracture according to Gustillo) by petrol tiller while performing agricultural work. Due to the absence of 
pulsations, Multislice CT angiography and arteriography were performed. Arteriography of the injured leg 
confirmed chronic occlusion of the anterior tibial artery and numerous stenotic lesions of the peroneal 
and posterior tibial arteries. Posterior tibial artery was chronically occluded in its distal part and 
connected to the foot with moderately developed collateral arteries which provided the viability of the 
injured leg. Despite undertaken basic principles of treatment of this serious injury (primary surgical 
treatment of wounds, external fixation, reconstruction of soft tissue, antibiotic and anti-tetanus 
prophylaxis) due to infection and gangrene the treatment ended with lower leg amputation. Conclusion. 
Leg amputation can be expected in this type of injuries in cases of extensive destruction of tissue in the 
field of existing chronic arterial insufficiency in elderly patients, even in the absence of injury of main 
blood vessels due to traumatic disconnection of collateral in such patients. 
Keywords: leg conquassationconquassation, IIIB open tibial fracture, external fixation, 
chronic arterial insufficiency, amputation of the lower leg 

  



  

 

Prikaz slučaja                                                                                         Vol. 47   (2022)   br. 2-3 

 

 

www.tmg.org.rs    

gasnu gangrenu, nepravilno zarastanje preloma i 
na kraju amputaciju [3,4]. Zara tanje može biti 
ugroženo i progno a pogoršana  bog va kularne 
insuficijencije usled povrede magistralnih krvnih 
sudova. Otvoreni prelomi tipa Gustilo IIIC 
 padaju među najteže povrede potkolenice. 

Ove povrede  e c e to javljaju kod ljudi 
 tarijih od 6  godina koji imaju pratec e bole ti. 
Hronična arterij ka in uficijencija donjih 
ekstremiteta u velikoj meri otežava hirurško 
lečenje ove povrede. 

Cilj rada je da  e prikaže pacijent koji  e 
leči od teške konkvazacije potkolenice i stopala 
izazvane benzinskim motokultivatorom tokom 
poljoprivrednih radova. Cilj nam je bio da 
opišemo  pecifično ti takve povrede, probleme 
koji mogu nastati i komplikacije koje se mogu 
javiti tokom lečenja ove teške traume. 

 
PRIKAZ SLUČAJA 

Pacijent,  tar 69 godina, povređen je 
prilikom obrade zemlje motokultivatorom kada 
je mašina udarila u prepreku u tlu, promenila 
 mer i oštrim  ečivima mu nanela teške povrede 
i desne i leve potkolenice i stopala. Povrede su 
uključivale otvoreni prelom leve potkolenice 
Gustillo tip IIIB  a defektom mekog tkiva, tešku 
posekotinu dor uma levog  topala takođe  a 
defektom mekog tkiva i posekotinu de ne 
potkolenice. On je prvobitno primljen u hitnu 
pomoc  regionalne bolnice gde  u mu procenjene 
povrede i urađena je gip ana imobili acija leve 
noge. Nakon toga, pacijent je upuc en na Kliniku 
 a ortopediju i traumatologiju Kliničkog centra 
Niš gde je odmah urađena reanimacija i 

preoperativna priprema. Pregledom je utvrđen 
veliki defekt kože i potkožnog tkiva na prednjoj 
levoj potkolenici sa razderanom i prekinutom 
tetivom prednjeg mi  ic a tibijalisa. Rendgenski 
snimci su otkrili smrvljeni prelom prok imalne 
trec ine leve potkolenice i prelom medijalnog 
maleolu a leve noge. Deformi ana je leva 
potkolenica u prok imalnoj trec ini  a potpunim 
funkcionalnim o  tec enjem. Krepitacije su bile pri 
pokretima i palpaciji mesta preloma. Prednji i 
zadnji tibijalni puls nisu postojali. 

Više lojnom CT angiografijom otkrivene 
 u više truke  teno e u poplitealnim i 
tibioperonealnim arterijama povređene noge, 
kao i  načajne le ije u kruralnim arterijama 
(Slika 1). Nakon preoperativne pripreme, 
uradjen je hirurški zahvat 9 sati nakon povrede, 
uz primarnu obradu rana, redukciju preloma i 
spoljnu fiksaciju (slika 2). U nedostatku 
i raženog krvarenja, kao i povreda glavnih 
krvnih sudova, nije bilo potrebe za vaskularnom 
rekonstrukcijom. Postoperativnom 
angiografijom je potvrđena hronična oklu ija 
prednje tibijalne arterije i brojne  tenotične 
lezije peronealne i zadnje tibijalne arterije. 
Zadnja tibijalna arterija je bila hronično 
 ačepljena u svom distalnom delu i povezana sa 
stopalom umereno razvijenim kolateralnim 
arterijama koje  u obe beđivale vitalno t 
povređene noge ( lika 3). Takođe su 
detektovane dodatne više truke  teno e i 
okluzije u proksimalnim arterijskim segmentima 
našeg pacijenta. 
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INTRODUCTION 
Farmer  is one of the most frequent 

professions in Serbia. Leg conquassation caused 
by engine tiller is among the most severe 
injuries in bone and joint traumatology. Firm 
strokes produced by sharp tiller blades produce 
strong force that easily damages both soft 
tissues and bones. Since tillers are used in soil 
processing, the wounds are highly contaminated 
with dirt and fertilizers, hence the anaerobic 
spore-forming bacilli, such as tetanus and gas 
gangrene pathogens. Skin and soft tissue 
destruction, comminution and bone defect, high 
level of both anaerobic and aerobic 
contamination and threatening infection make 
the treatment of these injuries, particularly open 
lower leg fracture, complex and challenging (1). 

Meticulous irrigation of these wounds, 
removal of all foreign bodies and dirt and 
thorough surgical debridement of damaged 
tissue are crucial for successful prevention of 
infection, both non-specific and specific (tetanus 
and gas-gangrene). Also, fracture stabilization 
with external skeletal fixation, antibiotic therapy 
and anti-tetanus protection are mandatory. 
High-quality physical therapy following 
successful healing of soft tissue wounds and 
bone fractures is necessary for patient’s early 
recovery and faster return to everyday activities 
(2). 

The most common complications of leg 
conquassation include soft tissue and bone 
infection, gas-gangrene, fracture malunion and 
finally amputation (3,4). Healing may be 
compromised and prognosis worsened by 
vascular insufficiency due to magistral vessels 
injury. Open Gustilo type IIIC fractures are 
among the most severe lower leg injuries.  

These injuries often occur in older 
people over 60 who have co-morbidities. 
Chronic arterial insufficiency of lower extremity 
greatly complicates surgical treatment of this 
injury. 
Aim of the study is to present a patient treated 
for severe lower leg and foot conquassation 
caused by petrol tiller during agricultural labor. 
We aimed to depict the specificities of such 
injury, the problems that may arise and the 
complications that may occur during the 
treatment of this severe trauma. 

CASE REPORT 
A 69-year old male patient was injured  

during soil processing by an engine tiller when 
the machine hit the hurdle in the ground, 

changed the direction and caused him severe 
both right and left lower legs and feet trauma 
with its sharp blades. Injuries included open left 
lower leg fracture Gustilo type IIIB with soft 
tissue defect, severe laceration of the left foot 
dorsum also with soft tissue defect and right 
lower leg laceration. He was initially admitted to 
the regional hospital emergency unit where his 
injuries were assessed and left leg plaster 
immobilization was done. Subsequently, the 
patient was referred to Orthopaedics and 
Traumatology Clinic, Clinical Center Nis where 
resuscitation and preoperative preparation were 
immediately performed. On examination, there 
was large skin and subcutaneous tissue defect on 
the front left lower leg with lacerated and 
ruptured tibialis anterior muscle tendon. X-rays 
revealed comminuted fracture of the left lower 
leg proximal third and left medial malleolus 
fracture. Left lower leg was deformed in the 
proximal third with complete functional 
impairment. There were crepitations during the 
movements and palpation of the fracture site. 
Both anterior and posterior tibial pulses were 
absent. 

Multislice CT angiography revealed 
multiple stenoses in popliteal and tibioperoneal 
arteries of the injured leg, and also significant 
lesions in crural arteries (Figure 1). After 
preoperative preparation, surgery is done 9 
hours after the injury, along with primary 
treatment of the wounds, fracture reduction and 
external fixation (Figure 2). In the absence of a 
pronounced bleeding, as well as violations of 
main blood vessels, there was no need for 
vascular reconstruction. Postoperatively 
angiography confirmed chronic occlusion of the 
anterior tibial artery and numerous stenotic 
lesions of the peroneal and posterior tibial 
arteries. Posterior tibial artery was chronically 
occluded in its distal part and connected to the 
foot with moderately developed collateral 
arteries which provided the viability of the 
injured leg (Figure 3). Also, additional multiple 
multilevel stenoses and occlusions were 
detected in the proximal arterial segments of our 
patient. 
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Slika 1. Više lojna CT angiografija povređene 
potkolenice       
     

 Slika 2. Leva potkolenica posle primarne 
nege rane i spoljne skeletne fiksacije. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Slika 3. Postoperativna angiografija potkolenice. 
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Figure1. Multislice CT angiography of injured 
lower leg       
     

 Figure 2. Left lower leg after the 
primary wound care and external skeletal 
fixation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Postoperatively angiography of the lower leg. 
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Pacijentu je data antitetanu na  a  tita i 
antikoagulantna pro ilak a duboke ven ke 
trombo e i pluc ne tromboembolije (nadroparin 
0,6mL/24h). Pacijent je primio postoperativnu 
intravensku antibiotsku terapiju (ceftriakson 2gr 
dnevno, amikacin 500mg/12h i metronidazol 
500mg/8h). Vaskularni hirurg je dao 
medikamento nu terapiju hronične arterij ke 
insuficijencije donjih ekstremiteta. 

Nakon toga, došlo je do nekro e mekog 
tkiva prednje potkolenice i dorzuma  topala  a 
 uvom gangrenom trec eg pr ta (Slika 4). 

 
 
 
 

 
Slika  . Nekro a mekog tkiva prednje leve potkolenice i dor uma  topala  a  uvom gangrenom trec eg 

prsta. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sekundarni debridman rane ukljuc ujuc i 

nekrosektomiju i amputaciju gangrenoznog 
trec eg pr ta levog  topala urađen je u spinalnoj 
anesteziji (Slika 5).  
 

 
Slika 5. Leva potkolenica i stopalo nakon sekundarnog debridmana rane ukljuc ujuc i nekro ektomiju i 

amputaciju gangrenoznog trec eg pr ta 
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The patient was administered anti-
tetanus protection and anticoagulant 
prophylaxis of deep vein thrombosis and 
pulmonary thromboembolism (nadroparin 
0,6mL/24hr). The patient received 
postoperative intravenous antibiotic therapy 
(ceftriaxone 2gr daily, amikacin 500mg/12hr 
and metronidazole 500mg/8hr). Vascular 

surgeon administered the medication therapy 
for chronic arterial insufficiency of the lower 
extremities. 

Subsequently, front lower leg and foot 
dorsum soft tissue necrosis occurred with the 
dry gangrene of the third toe (Figure 4).  

 
Figure 4. Front left lower leg and foot dorsum soft tissue necrosis with the dry gangrene of the third 

finger. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Secondary wound debridement 

including necrosectomy and gangrenous third 
finger of the left foot amputation was performed 
in spinal anesthesia (Figure 5).  

 
Figure 5. Left lower leg and foot after secondary wound debridement including necrosectomy and 

gangrenous third finger amputation 
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U ledilo je opšte pogoršanje, teška 
infekcija rane, infekcija oko šrafova skeletnog 
fik atora i kritična i hemija potkolenice. 

Multidisciplinarni tim ortopeda, vaskularnih i 
pla tičnih hirurga doneo je odluku o amputaciji 
potkolenice zbog vitalne indikacije (Slika 6). 

 
Slika 6. Teška infekcija amputacionog patrljka. 

 
Perioperativno, pacijentu je dato 

175 mL pune tran fu ije krvi i 15  mL  veže 
zamrznute plazme. Postoperativno je 
nastavljena sa antibioticima (ceftriakson 2gr 
dnevno, klindamicin 600mg/12h i vankomicin 
1gr/12h) i subkutani antikoagulans (nadroparin 
0,6mL/  h). I vr  eno je detaljno  vakodnevno 
c i  c enje i previjanje rana. Međutim, došlo je do 
infekcije i nekroze amputacionog patrljka. 
Uklonjeni  u  vi šavovi, urađen je debridman 

patrljka i on je o tavljen širom otvoren. 
Nastavljena je temeljna svakodnevna nega rana. 
Sedam dana nakon amputacije urađen je 
 ekundarni debridman patrljka i  atvaranje rane 
(Slika 7). Po toperativni tok je protekao be  
komplikacija. Patrljak je  ara tao i   avovi  u 
uklonjeni. Pacijent je upuc en na  i ikalnu 
terapiju i kod specijaliste za protezu 
ekstremiteta.  

 
Slika 7. Amputacijski panj nakon ponovljenog debridmana i sekundarnog zatvaranja rane. 
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It was followed by general aggravation, 

severe wound infection, infection around the 
skeletal fixator nails and critical lower leg 
ischemia. A multidisciplinary team of 

orthopedist, vascular and plastic surgeons made 
a decision to amputate the lower leg for vital 
indication (Figure 6). 

 
Figure 6. Severe infection of the amputation stump. 

 
 
Perioperatively, the patient was 

administered 1750mL whole blood transfusion 
and 1500mL fresh frozen plasma. 
Postoperatively it was continued with antibiotics 
(ceftriaxone 2gr daily, clindamycin 600mg/12hr 
and vancomycin 1gr/12hr) and subcutaneous 
anticoagulant (nadroparin 0,6mL/24hr). 
Meticulous everyday wound cleaning and 
dressing was performed. However, infection and 
necrosis of the amputation stump developed. All 

the sutures were removed, debridement of the 
stump was done and it was left wide open. 
Thorough everyday wound care was continued. 
Seven days after the amputation secondary 
debridement of the stump and wound closure 
were performed (Figure 7). Postoperative 
course was uneventful. The stump healed and 
the sutures were removed. The patient was 
referred to physical therapy and limb prosthesis 
specialist. 

  
Figure 7. Amputation stump after repeated debridement and secondary wound closure

.  
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DISKUSIJA 
Poljoprivreda je jedna od najvažnijih 

privrednih grana u Srbiji. Povrede udova 
uzrokovane motokultivatorom  koro uvek 
ukljuc uju o  tec enje ko  e i mekih tkiva, povredu 
magi tralnih krvnih  udova, teške  mrvljene 
frakture i če to traumat ke amputacije. Ove 
povrede su veoma obogaljujuće i mogu dove ti 
do  mrti. Moguc no ti rekon trukcije tkiva  u 
male i zahtevaju multidisciplinarni pristup koji 
uključuje ortopede, va kularne i pla tične 
hirurge. 

Konkvazacija potkolenice izazvana 
benzinskim motokultivatorom zahteva hitno 
hirurško lečenje koje obe beđuje 
 adovoljavajuc e op  te  tanje pacijenta. Lec enje 
otvorenog preloma potkolenice kontaminiranog 
 emljom ukljuc uje pedantno i piranje rane, 
uklanjanje  vih  tranih tela i prljav  tine, 
temeljno hirur  ko uklanjanje o  tec enog tkiva, 
stabilizaciju preloma spoljnom skeletnom 
fik acijom, terapiju antibiotikom,  aštitu od 
tetanu a i odloženo  atvaranje rane [5]. 

Primarna hirur  ka nega – debridman 
otvorene rane preloma je kljuc an  a prevenciju 
ili u pe  no lec enje infekcije. Ako je moguc e, to se 
mora uraditi u roku od   e t  ati nakon povrede 
kako bi  e  prec ila progre ivna kontaminacija 
rane i infekcija, ukljuc ujuc i ga nu gangrenu, 
tetanus i osteitis. Pre primarnog tretmana 
neophodni  u bri  rane, mikrobiološki pregled 
 a identi ikaciju kontaminirajuc ih 
mikroorgani ama i njihovu o etljivo t na 
antibiotike (biogram i antibiogram). Prvi korak 
je pedantno i piranje rane  i iolo  kim ra tvorom 
i vodonik perok idom (ponekad vi  e od 1 L), a 
 atim detaljno c i  c enje i uklanjanje  vih  tranih 
tela – prljavštine, komada odec e i o tataka c elija. 
Debridman mora da obuhvati op e  no hirur  ko 
uklanjanje devitali ovanog mekog tkiva (ko  e, 
ma ti, fa cije, mi  ic a i ko ti) [6]. Po  to 
nekrotic no mi  ic no tkivo pred tavlja  redinu 
osetljivu i na aerobne i na anaerobne bakterije, 
prilikom debridmana mi  ic a potrebno je obratiti 
po ebnu pa  nju na adekvatnu procenu njegove 
boje, kon i tencije, kontraktilno ti i krvarenja. 
Obave no je hirur  ko uklanjanje mi  ic nog tkiva 
koje ne krvari i  ateže  e na dodir, nema 
prirodnu ružiča tu zdravu boju i ne izgleda 
vitalno. Ako je potrebno, debridman rane 
otvorenog preloma može  e ponoviti nakon    ili 
48 sati (sekundarni debridman) nakon 
demarkacije i izlaganja dalje (nove) 
devitali acije tkiva. Za u pešnu prevenciju 

dubokog osteitisa i  pa avanje nogu najvažnija je 
adekvatna primarna hirurška nega [7,8]. 

Dalji tretman obuhvata repoziciju 
ko tiju i  poljašnju  keletnu fik aciju koja je 
metoda izbora za stabilizaciju otvorenog 
preloma potkolenice osim kod Gustilo tip I 
preloma kada je moguc a unutra  nja  ik acija. 
Spoljna  keletna fik acija obe beđuje optimalne 
biomehaničke u love  a u pešno  ara tanje 
preloma, dobar pristup zbrinjavanju rana i ne 
treba da ometa pokrete kolena i  kočnog  globa. 
Po toperativno, pacijenti  e rano mobilišu, 
počinju sa pokretima kolena i  kočnog  globa i 
hodanjem [9]. 

Problemi vezani za spoljnu skeletnu 
fik aciju uključuju uobičajenu infekciju mekog 
tkiva i ko tiju oko šrafova aparata, posebno ako 
 e primenjuje duže od šest meseci. Edvards i dr. 
su prikazali 50 (29,24%) pacijenata sa 
infekcijom mekog tkiva i 4 (2,33%) sa lokalnim 
o teiti om oko šrafova u  tudiji od 171 pacijenta 
 a otvorenim prelomom lečenim  poljnom 
skeletnom fiksacijom [10]. Marsh i dr. prijavili su 
pojavu 39 (38,61%) pacijenata sa 
komplikacijama u ve i  a šrafovima uređaja 
među 1 1 pacijentom  a otvorenim prelomom 
tibije lečenih ek ternom  keletnom fik acijom, 
od kojih je 1   ahtevalo  amenu uređaja. 
Međutim, u i toj  tudiji primec ena je ni ka 
pojava duboke infekcije kostiju oko preloma 
(6%) [11]. 

Rana agresivna rekonstrukcija mekog 
tkiva tokom prvih 7 dana nakon povrede, kako bi 
 e pokrili prelomljeni koštani  egmenti kod 
pacijenata sa otvorenim prelomima III stepena, 
 načajno  manjuje ri ik od infekcije, nepravilnog 
zarastanja preloma/nezarastanja i amputacije 
[12]. Odloženo  atvaranje rane je poželjno i 
i vodi  e nakon što je infekcija definitivno 
i ključena, šivanjem ili  ahvatima pla tične i 
rekonstruktivne hirurgije (fasciokutani ili 
mikrova kularni režanj), u  avi no ti od veličine 
defekta mekog tkiva [1]. 

Ranu intravensku terapiju antibioticima 
kod pacijenata sa otvorenim prelomima 
potkolenice treba  apočeti odmah po prijemu. 
Tri antibiotika  e obično daju u periodu od pet 
dana kako bi se pokrila celokupna bakterijska 
flora pošto po toji velika kontaminacija 
 emljištem. Nakon  avršenog mikrobiološkog 
pregleda, dalje antimikrobno lečenje treba 
primeniti prema rezultatima antibiograma i 
na taviti još  8-72 sata za otvorene prelome tipa 
I i II i 120 sati za tip III [6]. Antitetanu na  aštita 
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DISCUSSION 
Agriculture is one of the most important 

economy braches in Serbia. Limb injuries caused 
by petrol tiller almost always include sever skin 
and soft tissue destruction, magistral blood 
vessels injury, severe comminuted fracture and 
often traumatic amputation. These injuries are 
highly mutilating and may lead to death. 
Possibilities of tissue reconstruction are small 
and require multidisciplinary approach that 
includes orthopedist, vascular and plastic 
surgeons. 

Lower leg conquassation caused by 
petrol tiller requires urgent surgical treatment 
providing patient’s satisfactory general 
condition. The management of the open lower 
leg fracture contaminated with soil includes 
meticulous wound irrigation, removal of all 
foreign bodies and dirt, thorough surgical 
debridement of damaged tissue, fracture 
stabilization with external skeletal fixation, 
antibiotic therapy, anti-tetanus protection and 
delayed wound closure (5). 

Primary surgical care – debridement of 
the open fracture wound is crucial for 
prevention or successful treatment of infection. 
If possible, it has to be done within six hours 
after injury in order to prevent progressive 
wound contamination and infection, including 
gas gangrene, tetanus and osteitis. Wound 
smear, microbiological examination for 
contaminating microorganisms’ identification 
and their sensitivity to antibiotics (biogram and 
antibiogram) are necessary before primary 
treatment. First step is meticulous wound 
irrigation using saline and hydrogen peroxide 
(sometimes more than 10L) followed by detailed 
cleaning and removal of all foreign bodies – dirt, 
pieces of clothing and cellular debris. 
Debridement must include extensive surgical 
removal of devitalized soft tissue (skin, fat, 
fascia, muscle and bone) (6). Since necrotic 
muscle tissue represents the environment 
susceptible for both aerobic and anaerobic 
bacteria, special care has to be made during 
muscle debridement regarding adequate 
assessment of its color, consistence, contractility 
and bleeding. The surgical removal of a muscle 
tissue that does not bleed and tightens when 
touched, does not have natural roseate healthy 
color and does not look vital is mandatory. If 
necessary, open fracture wound debridement 
may be repeated after 24 or 48 hours (secondary 
debridement) after demarcation and exposure of 

further (new) tissue devitalization. Adequate 
primary surgical care is most important for the 
successful prevention of deep osteitis and leg 
salvation (7,8). 

Further treatment includes bones 
reposition and external skeletal fixation which is 
the method of choice for lower leg open fracture 
stabilization except for Gustilo type I fractures 
when internal fixation is possible. External 
skeletal fixation provides optimal biomechanical 
conditions for successful fracture healing, good 
approach for wound care and does not interrupt 
knee and ankle joint movements. 
Postoperatively, patients are being mobilized 
early, start with knee and ankle movements and 
walking (9). 

Problems related to external skeletal 
fixation include common soft tissue and bone 
infection around the device nails, especially if 
applied for more than six months. Edwards and 
al. reported 50 (29,24%) patients with soft 
tissue infection and 4 (2,33%) with local osteitis 
around the nails in a study of 171 patients with 
open fracture treated with external skeletal 
fixation (10). Marsh et al. reported the incidence 
of 39 (38,61%) patients with complications 
related to device nails among 101 patients with 
open tibia fracture treated with external skeletal 
fixation and 10 of them required device 
replacement. However, in the same study low 
incidence of deep bone infection around fracture 
(6%) was observed (11). 

Early aggressive soft tissue 
reconstruction during the first 7 days after the 
injury, in order to cover the fractured bone 
segments in patients with grade III open 
fractures, significantly reduces the risk of 
infection, fracture malunion/nonunion and 
amputation (12). Delayed wound closure is 
preferable and is performed after infection is 
definitely ruled out, using suturing or plastic and 
reconstructive surgery procedures 
(fasciocutaneous or microvascular flap), 
depending on the soft tissue defect size (1). 

Early intravenous antibiotic therapy in 
patients with lower leg open fractures should be 
initiated immediately on admission. 3 antibiotics 
are usually administered for a period of 5 days 
to cover the entire bacterial flora as there is a 
massive contamination of the soil. After 
completed microbiological examination, further 
antimicrobial treatment should be administered 
according to antibiogram results and continued 
for additional 48-72 hours for types I and II open 
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je obavezna za sve pacijente sa otvorenim 
prelomima. 

I hod lec enja kod ovakvog bole nika 
 avi i, i među o talog, od re idualne perfu ije 
povređene noge koja mo  e biti  manjena kako 
u led povrede magi tralnog  uda, tako i  bog vec  
po tojec e hronic ne arterij ke in u icijencije. 
Pošto je naš pacijent imao i raženu 
uznapredovalu asimptomatsku okluzivnu 
arterio klero u noge potvrđenu angiograf ki, 
od u tvo klinički  načajne kritične i hemije 
moglo se objasniti samo funkcionalnom 
kolateralnom cirkulacijom koja je kompenzovala 
ozbiljan perfuzioni deficit. Ekstremna trauma 
kakva je prika ana kod na  eg pacijenta, 
ukljuc ujuc i povredu i i kljuc enje kolateralnog 
arterij kog  nabdevanja krvlju, može dove ti do 
kritične i hemije noge i gangrene. I ku tvo  a 
našim pacijentom kod koga je došlo do 
posttraumatske gangrene ek tremiteta i 
amputacije poka uje te  inu po ledica o  tec enja 
kolateralne cirkulacije koje je če to nei bežno 
kod ovakvih povreda. S obzirom da vitalnost 
nogu kod pacijenata  a hroničnom arterij kom 
in uficijencijom može  avi iti od prohodno ti ne 

više od jednog jedinog nai gled be nac ajnog 
kolateralnog  uda prec nika 1-  mm, njegovo 
o  tec enje u led traume ili hirur  ke ligacije mo  e 
 manjiti perfu iju do kritične i hemije i 
gangrene.  

Amputacija potkolenice zbog 
kontaminirane  redine  ahteva odloženo 
zatvaranje patrljka kada nema znakova infekcije. 

 
ZAKLJUČAK 

Amputacija noge može se oc ekivati kod 
konkva antnih povreda potkolenice u 
 luc ajevima ek ten ivne de trukcije tkiva u polju 
po tojec e hronic ne arterij ke in u icijencije kod 
starijih pacijenata, čak i u odsustvu povrede 
magistralnih krvnih sudova usled traumatskog 
prekida kolateralnih mreža. 
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fractures and 120 hours for type III (6). Anti-
tetanus protection is mandatory for all patients 
with open fractures. 

Treatment outcome in such patient 
depends, among other factors, on the residual 
perfusion of the injured leg which can be 
diminished due to both injury of the magistral 
vessel and pre-existent chronic arterial 
insufficiency. Since our patient had marked 
advanced asymptomatic occlusive 
arteriosclerosis of the leg confirmed 
angiographically, the absence of clinically 
significant critical ischemia could only be 
explained with the functional collateral 
circulation that compensated serious perfusion 
deficit. Extreme trauma such as presented in our 
patient including the injury and exclusion of 
collateral arterial blood supply may lead to the 
critical leg ischemia and gangrene. The 
experience with our patient developing 
posttraumatic limb gangrene and amputation 
demonstrates the severity of the consequences 
of collateral circulation damage which is often 
inevitable in such injuries. Considering that the 
leg viability in patients with chronic arterial 

insufficiency may depend on the patency of no 
more than one sole seemingly insignificant 
collateral vessel 1-2mm in diameter, its damage 
due to trauma or surgical ligation may reduce 
the perfusion to the critical ischemia and 
gangrene. 

Amputation of the lower leg on account 
of contaminated environment requires delayed 
closure of the stump when there are no signs of 
infection. 

 
CONCLUSION 

Leg amputation, can be expected in 
conquassant lower leg injuries in cases of 
extensive destruction of tissue in the field of 
existing chronic arterial insufficiency in elderly 
patients, even in the absence of injury of main 
blood vessels due to traumatic disconnection of 
collateral. 
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