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SUMMARY 
 

72 years-old woman suffered an open fracture of the right tibia, as a pedestrian, when 
the bus tires crossed over the right foot. She was immediately transported to the Clinical 
Center Niš and following clinical examination, the amputation of the lower leg was advised 
due to extensive injury. On admission to the hospital (Clinic for Orthopedics and Traumato-
logy), after resuscitation, arteriography  of the blood vessels of the right leg  was performed. 
Spasm of blood vessels of the right leg below the fracture was noted, but the circulation in 
the distal part of the lower leg and foot was preserved. After removing temporary immobili-
zation and bandage of the lower leg, a large wound was noticed, from the toes to the popli-
teal crease. Primary treatment of the wound was done and  tibial fracture  was stabilized with 
external fixation (with convergent orientation of the pins). Almost the whole wound was left 
open, while the vital structures of the leg (the main blood vessels and nerves) were covered 
with local soft tissues that are adapted by situation sutures. Due to the large soft tissue 
destruction on the right lower leg and diabetic angiopathy, the patient was sent to special 
orthopedic hospital "Banjica" in Belgrade. After repeated wound debridements, external ske-
letal fixator was removed and the Ilizarov apparatus was placed. Soft tissue defect was 
covered by skin graft. In the postoperative period, patient was regularly dressed. Eight 
months later, the fractured tibia healed and the Ilizarov apparatus was removed. The patient 
was referred for rehabilitation. Following rehabilitation, patient returned to her work and eve-
ryday  activities. 
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INTRODUCTION 
 

Because of its location and its importance, the 
lower leg is often exposed to injuries, which might be 
caused by traffic accidents or any other kind of damage. 
Open tibial shaft fractures are among the most serious 
injuries of the lower leg (1, 2). They are caused by direct 
force effect. Direct mechanism of injury can be usually 
seen in traffic accidents (car collision). Under the influ-
ence of a strong force, there is a severe damage of soft 
tissues, in addition to bone fractures, and, through the 
open wound, a broken bone fragment usually communi-
cates with external environment. Because of that, these 
fractures are primarily contaminated. Destruction of soft 
tissue, expressed comminution or loss of bone tissue 
and threatening infection make treatment of open tibial 
shaft fractures rather difficult and complex (3, 4). Treat-
ment of the lower leg fractures is followed by a number 
of threatening complications, including: soft tissue infec-
tion around fracture site and deep bone infection – 
osteitis, fracture disunion and amputation of the lower 
leg (5). 

The most important thing in treating patients with 
open tibial shaft fractures is the choice of treatment, ie. 
proper indications for treatment. Successful treatment 
of these fractures depends on: severity of the injury, sta-
te of the injured limb’s neurovascular system, the pati-
ent's general condition and associated injuries, as well 
as the applied methods of treatment (6). 

The aim of our paper was to present the result 
of treatment of open tibial shaft fractures in a patient, 
injured as a pedestrian in a bus collision, who was tre-
ated at the Clinic of Orthopedics and Traumatology, 
Clinical Center Niš.  

 
CASE REPORT 

 
72-year-old woman was admitted to the Emer-

gency Surgical Unit of the Clinical Center Niš, with se-
vere traumatic shock and open fracture of the right 
lower leg. She suffered traffic accident as a pedestrian, 
when the bus tires crossed over the right foot. Immedi-
ately upon admission, intensive resuscitation was star-
ted. After removing the temporary immobilization and 
bandages, open fracture of the right lower leg and the 
wound were noted, which extends from the toes to the 
popliteal pit (Figure 1). 

After clinical examination, the amputation of the 
right lower leg was indicated and the patient was refe-
rred to the Clinic of Orthopedics and Traumatology, Cli-
nical Center Niš. On admission to hospital, after resus-
citation of the patient, arteriography of the right leg 
was done. Right lower leg arteriography showed the 
spasm of blood vessels distal to the fracture site, but 
no lesions of main arteries on the right leg (Figures 2 and 
3). 

After a brief preoperative examination and pre-
paration, the wound was washed extensively and fore-
ign bodies were removed from the wound (Figure 4). 

After meticulous removal of foreign bodies from 
the wound and abundant rinsing, debridement of the 
lower leg wound was done (from the surface to deeper 
layers of the wound). All avascular and necrotic tissues 
were removed. Then, the reposition of the tibial fracture 
fragments and the external skeletal fixation was perfor-
med (Figures 5 and 6). 

In the postoperative period, X-ray images of the 
right lower leg were made with the right leg ankle in 
the AP and LL projections (Figure 7). 

The wound was largely left open, while the vital 
structures of the leg (the main blood vessels and ner-
ves) were covered with soft tissues adapted by situa-
tional sutures (Figure 8). 

Early postoperative course was usual with daily 
dressings of the wound (Figure 9). 

Due to the large soft tissue destruction on the 
right leg and diabetic agiopathy, the patient was sent 
to special orthopedic hospital "Banjica" in Belgrade for 
further treatment. After repeated wound debridements, 
external skeletal fixator was removed and the Ilizarov 
apparatus was placed. Soft tissue defect was covered 
by skin grafts (Figure 10). 

After the Ilizarov appliance was placed, the com-
pression on the fracture site was started. The patient 
was returned for further treatment in the Orthopedic Cli-
nic, Clinical Center Niš, where we continued with regu-
lar daily dressings around pins. Five months after sus-
taining the injury the control X-ray of the right lower leg 
and ankle joint was made (Figure 11). 

Eight months after sustaining the injury the frac-
ture healed and the Ilizarov apparatus was removed. X-
ray of the lower leg and ankle was made (Figure 12). 

For further treatment the patient was referred to 
rehabilitation. Upon completion of rehabilitation she re-
turned to her regular life and work activities and could 
walk without crutches. 



Ivan Golubović et al. 

 105

 
Figure 1. The appearance of the right leg after injury   

(bus tires ran over the foot) 
 

                   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. X-ray of the right tibia and fibula fracture in 
the middle and distal third of the lower leg, and frac-
ture of lateral maleolus of the right ankle in the AP 

projection 

 
 

 
Figure 4. The appearance of open right leg fracture 

during the early cleansing and washing and removal of 
foreign bodies, soil and gravel from the wound 

 

 

Figure 5. The proximal part of the open right tibial 
shaft fracture, after debridement and external skeletal 

fixation 

 

 
Figure 6.  The distal part of the open tibial shaft 
fracture wound. Arterial blood vessels and bone 

fragments can be seen in the depth of the wound Figure 3. Right lower leg arteriography showing 
spasm of blood vessels distal to the fracture site, 
but no lesions of the main arteries on the right leg 
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Figure 7. On the X-ray recordings of open tibial shaft 
fracture of the right lower leg, a good reposition of 

broken fragments of the right tibia can be seen, which 
are stabilized by external skeletal fixation  

 

 
Figure 8.  The wound is largely left open, while the vi-
tal structures of the leg (the main blood vessels and ner-
ves) are covered with soft tissues adapted by situatio-

nal sutures 

 

            

Figure 10.  The appearance of the right lower leg after 
placement of the Ilizarov apparatus and after skin 

grafting 

 

                          

                    

 

 

 

 

 

 

Figure 11. On the X-ray recordings of the right lower 
leg and ankle made in the AP and LL projections, the 
broken right lower leg in the healing phase stabilized 

with external skeletal fixation can be seen 

 

Figure 9.  Early postoperative course was usual 
with daily dressings of the wound 
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Figure 12. On the X-ray recordings of the right lower 
leg and ankle,after removal of the Illizarov apparatus, 

the helaed fracture of the right lower leg can be 
seen. Relations in the right ankle are good 

 

DISCUSSION 
 

Open fractures of the lower leg usually occur in 
traffic accidents (under the influence of strong, violent 
force); often, they are the consequence of industrial 
traumatism and injuries in agriculture. Open fractures 
are considered to be primarily contaminated because 
the fracture site communicates with the external envi-
ronment. Treatment of these kinds of fractures inclu-
des: extensive primary debridement of open fracture 
wounds, fracture stabilization, antibiotic therapy, anti-
tetanus protection and delayed wound closure (6). 

Open fractures of the lower leg require urgent 
surgical treatment as soon as the patient's condition 
allows it. Primary treatment of open fracture wounds 
should be done in the first six hours after sustaining an 
injury, if possible. "The rule of six hours," reduces infec-
tion according to studies of Kindsfatera and Jonassen 
(7) and Kreder and Armstrong (8) conducted in 1995. 
Six hours after sustaining the injury, there is an expan-
sive growth of microorganisms and their binding to the 
damaged lower leg tissue. Avascular, necrotic tissue of 
the lower leg represents a good basis for expansive 
growth of microorganisms. However, other contempo-
rary studies bring the rule of "six hours" into questi-
on. Bednar and Parikh (9) and Speneser (10) found no 
significant statistical difference in the percentage of 
infection in open fractures treated surgically before and 
after six hours of sustaining an injury. 

Early intravenous antibiotic therapy in open tibial 
shaft fractures reduces infection rate and should be 
initiated immediately upon patient admission to the hos-
pital (11). Cefazolin, which „covers“ a group of Gram-
positive bacteria should be administered to all open 

fractures. Aminoglycosides, covering a group of Gram-
negative bacteria, are necessary for open fractures with 
large soft-tissue injuries and extensive contamination. 
Penicillin, covering anaerobes, is required when there is 
a possibility of wound contamination with anaerobic mi-
croorganisms, which is common in open tibial fractures 
sustained during agricultural activities, when the wound 
is usually contaminated with soil. Antibiotic therapy sho-
uld be continued for the next 48 to 76 hours (in open 
tibial fractures, grade I and II), whereas in grade III open 
tibial fractures it may be extended up to 120 hours (fo-
llowing meticulous debridement of an open fracture wo-
und) (2). 

Primary surgical treatment of the wound (debride-
ment) is an important factor in the prevention of ostei-
tis, gas gangrene and tetanus (5). Before wound debri-
dement, it is necessary to cleanse the wound thoroughly 
and remove all foreign bodies from the wound (soil, parts 
of plants and clothes, etc.). For cleaning the wound in 
open tibial fractures, sometimes, it is necessary to use 
more than ten liters of fluid, normal saline and hydro-
gen. Before washing the wound, swabs should be taken 
to identify the cause of the contaminated wound, and 
determine their sensitivity to antibiotics. Primary treat-
ment includes removal of damaged parts of the skin, 
subcutaneous fat, fascia, muscle and small bone frag-
ments (12).  Necrotic muscle tissue is a good substrate 
for the development of both anaerobic and aerobic mi-
croorganisms. During the processing of the muscle ti-
ssue, we use the „4C“ rule  (color, consistency, capillary 
bleeding, contractility). During debridement of muscle ti-
ssue, if there is no bleeding at the interface, the muscle 
does not contract when captured with tweezers, has not 
a nice natural pink color and there is no proper consis-
tency, it should be removed „till reaching a healthy ti-
ssue“, because damaged and necrotic muscle repre-
sents a good substrate for the growth of microorgani-
sms. Debridement of open tibial fracture wounds can be 
repeated after twenty-four or forty-eight hours and the 
goal is the removal of entire necrotic tissue. Adequate 
primary treatment of open fracture wounds is a very im-
portant step in prevention of deep bone infection and 
rescue of the extremities (4). Primary surgical treatment 
of open fracture wounds, antibiotic therapy and anti-te-
tanus vaccine, according to the protocol, is the best 
prevention of anaerobic infections (gas gangrene and te-
tanus). 

External skeletal fixation is a standard method for 
the stabilization of open tibial shaft fractures. It provides 
good conditions for the biomechanical reconstruction of 
open tibial fractures, and offers good access to early 
care and does not interfere with the movements of the 
knee and ankle. The problems encountered in this me-
thod are common soft tissue and bone infections arou-
nd the pins of external skeletal fixator, especially in pati-
ents where the device was carried for more than 6 
months and a higher percentage of nonunion and frac-
ture healing in a bad position (13, 14). 
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If there is a lower leg bone defect caused by the 
strong trauma, bone defect is filled by iliac bone or ot-
her body parts. In addition to osteoplasty, sliding-graft 
method can be also applied. It involves cutting the tibial 
diaphysis in metafiseal area and lowering the bone in 
the defect zone (15). 

 We do not primarily close the wound, but leave it 
open till the time we are absolutely sure that there are 
no signs of infection (by delayed primary suture, secon-
dary closure or using some of the methods of plastic re-
constructive surgery such as skin grafts, fascio-cutane-
ous flaps, microvascular tissue transfer, etc). Caudle and 
Stern point out that early aggressive soft tissue recon-
struction in the first seven days after injury to cover the 
exposed bone in open fractures grade III significantly 
reduces the risk of infection, nonunion fractures and im-
pending amputation (16). An indication for amputation 
of limbs in open, lower leg fractures is the damage of the 
main blood vessels and irreversible injury of vasculariza-
tion, distal to the site of lesion, which cannot be solved 
by any method of treatment (reconstructive surgery) (17). 

 
CONCLUSION 

 
Open fractures of the lower leg represent the 

most difficult fractures of the lower leg. Because there 
is communication with the external environment these 
wounds are primarily contaminated with microorga-
nisms. Primary treatment of open fracture wounds is 
an important factor in prevention and development of 
both anaerobic and aerobic infections. After primary 
treatment of fracture wounds, fractured bone was sta-
bilized by external skeletal fixation and the wound was  

not closed primarily. It should be closed  secondarily, by 
suture, if possible, or by one of the methods of plastic 
surgery (skin graft, fascio-cutaneous flap or microvas-
cular tissue transfer). In addition to primary treatment 
of fracture wounds and extrafocal fixation, it is very im-
portant to prescribe adequate antibiotic and anti-teta-
nus protection in the prevention of aerobic and anae-
robic infections. In open tibial  fractures with bone de-
fect, the shaft length and axis maintenance of the inju-
red limb is achieved by external fixation, while the de-
fect compensation is achieved at the stage of secon-
dary surgery by spongioplasty or by sliding method. Pri-
mary treatment of open fractures wounds, external 
skeletal fixation, antibiotic and anti-tetanus protection 
are the basic elements of the rescue and recovery of 
injured lower leg. The most common complications of 
this kind of lower leg fractures are: deep bone infecti-
on-osteitis, nonunion, pseudoarthrosis and limb ampu-
tation. An indication for amputation of limbs in open 
tibial shaft fractures is a violation of main blood vessels 
and the absolute irreversible cessation of vasculariza-
tion, distal to the site of lesion, which cannot be sol-
ved by any method of treatment (reconstructive surge-
ry). 
 

Acknowledgement  

This paper is a part of the project III 41017 Vir-
tual human osteoarticular system and its application in 
preclinical and clinical practice, funded by the Ministry 
of Education and Science of the Republic of Serbia.  

 

 

 

1. Golubović Z, Stojiljković P, Mitković M et al. Lečenje 
nestabilnih zatvorenih preloma dijafize tibije metodom 
spoljne fiksacije. Acta Chir Iugoslav 2007; 54(2): 83-
9. 

2. Court-Brown CM, Mac Birnie J. The epidemiology of 
tibial fractures. J Bone Joint Surg(Br) 1995; 77: 417-
21. 
PMid:7744927 

3. Charalambous CP, Siddique I, Zenios M, Roberts S, 
Samarji R, Paul A, Hirst P.Early versus delayed surgi-
cal treatment of open tibial fractures: effect on the 
rates of infection and need of secondary surgical pro-
cedures to promote bone union. Injury 2005; 36(5): 
656-61. 
http://dx.doi.org/10.1016/j.injury.2004.10
.007 
PMid:15826628 

4. Okike K, Bhattacharyya T. Trends in the management 
of open fractures. A critical analysis. J Bone Joint Surg 
Am 2006; 86: 2739-48. 

http://dx.doi.org/10.2106/JBJS.F.00146 
PMid:17142427 

5. Bosse MJ, MacKenzie EJ, Kellam JF, Burgess AR, 
Webb LX, Swintkoiwski MF, Sanders RW, Jones AL, 
McAndew MP, Patterson BM, McCarty ML, Travison 
TG, Castillo RC. An analaysis of outcomes of recon-
struction of amutation of leg-thretening injury. N Eng 
J Med 2002; 347: 1924-31. 
http://dx.doi.org/10.1056/NEJMoa012604 
PMid:12477942 

6. Golubović Z, Stojiljković P, Mačukanović-Golubović L et 
al. Lečenje otvorenih preloma potkolenice metodom 
spoljne skletne fiksacije. Vojnosanitet Pregl 2008; 65 
(5): 343-7. 
PMid:18630126 

7. Kindsfater K, Jonassen EA. Osteomyeltis in grade II and 
III open tibial fractures with late debridment. J Orthop 
Trauma 1995; 9(2): 121-7. 
http://dx.doi.org/10.1097/00005131-
199504000-00006 
PMid:7776031 

Refe rences  



Ivan Golubović et al. 

 109

8. Kreder HJ, Armstrong P. A review of open tibia fractu-
res in children. J Pediatr Orthop 1995; 15(4): 482-8. 
http://dx.doi.org/10.1097/01241398-
199507000-00015 
PMid:7560040 

9. Bednar DA, Parikh J. Effect of time delay from injury 
to primary managment on the incidence of deep infe-
ction after open fractures of the lower extremities ca-
used by blunt tauma in adults. J Orthop Trauma 1993; 
7(6): 532-5. 
http://dx.doi.org/10.1097/00005131-
199312000-00008 
PMid:8308606 

10. Spencer J, Smith A, Woods D. The effect of time de-
lay on infection in open long bone fractures: a 5-year 
prospective audit from a district general hospital. Ann 
R Coll Surg Eng 2004; 86(2): 108-12.  
http://dx.doi.org/10.1308/003588404322
827491 
PMid:15005929    PMCid:1964145 

11. Olson SA. Instructional Course Lectures, The Ameri-
can Academy of Orthopaedic Surgeons - Open Frac-
tures of the Tibial Shaft. Current Treatment. J Bone 
Joint Surg Am 1996; 78: 1428-37. 

12. Golubović Z, Stanić V, Trenkić S et al. Penetrating in-
jury of the lungs and multiple injuries of lower extre-
mities caused by aircraft bombs splinters.Vojnosanit 
Pregl 2010;67(8):688-93. 

     http://dx.doi.org/10.2298/VSP1008688G 
13. Mitković M, Bumbasirević M, Golubović Z et al. New 

concept in external fixation.Acta Chir Iugosl 2005; 52 
(2):107-11. 
http://dx.doi.org/10.2298/ACI0502107M 
PMid:16237905 

14. Giannoudis PV, Papakostidis C, Roberts C.A review of 
the management of open fractures of the tibia and 
femur. J Bone Joint Surg Br 2006; 88(3):281-9. 
http://dx.doi.org/10.1302/0301-
620X.88B3.16465 
PMid:16497997 

15. Giannikas KA, Maganaris CN, Karski MT, Twigg P, 
Wilkes RA, Buckley JG. Functional outcome following 
bone transport reconstruction of distal tibial defects. J 
Bone Joint Surg Am  2005; 87(1): 145-52. 
http://dx.doi.org/10.2106/JBJS.C.01550 
PMid:15634826 

16. Caudle RJ, Stern PJ. Severe open fractures of the ti-
bia. J Bone Joint Surg Am 1987; 69: 801-7. 
PMid:3597491 

17. Cole P. Open tibia fracture: amputation versus limb 
salvage. OPINION: limb salvage. J Orthop Trauma 2007; 
21(1):67-8. 
PMid:17211273 

 

 
 

 
KONKVASANTNI PRELOM POTKOLENICE NAKON GAŽENJA AUTOBUSOM,          

LEČEN METODOM SPOLJNE SKELETNE FIKSACIJE. PRIKAZ SLUČAJA 
 

Ivan Golubović1, Goran Stevanović2, Predrag Stojiljković1, Zoran Golubović1, 
Danilo Stojiljković2, Aleksandar Višnjić2, Stevo Najman2, Vera Baščarević3,                                          

Milan Grubor4 

 

1Klinika za ortopediju i traumatologiju, Klinički centar Niš, Srbija 
2Univerzitet u Nišu, Medicinski fakultet, Srbija 

3Institut za ortopediju «Banjica», Beograd, Srbija 
4Klinički centar Banja Luka, Klinika za ortopediju, Bosna i Hercegovina 

 
Sa že tak  

 

Pacijentkinja stara 72 godine zadobila je otvoreni konkvasantni prelom desne potkolenice gaženjem 
točkovima autobusa. Odmah je dovezena u KC u Nišu, gde je nakon kliničkog pregleda, zbog težine po-
vrede predložena potkolena amputacija. Po prijemu u Kliniku za ortopediju i traumatologiju, nakon reani-
macije, urađena je arteriografija krvnih sudova desne noge. Registrovan je spazam krvnih sudova desne 
potkolenice ispod mesta preloma, ali sa prisutnom cirkulacijom u distalnom delu potkolenice i stopala. 
Nakon skidanja privremene imobilizacije i zavoja na potkolenici, registrovana je velika rana koja se pružala 
od prstiju stopla do zatkolene jame. Urađena je primarna obrada rane, koja se pružala od prstiju stopala do 
kolenog zgloba. Prelom je stabilizovan spoljnim skeletnim fiksatorom sa konvergentnom orjentacijom kli-
nova. Rana otvorenog konkvasantnog preloma velikim delom je ostavljena otvorena, dok su vitalne struk-
ture potkolenice (magistralni krvni sudovi i nervi) pokriveni mekim tkivima, koja su situacionim šavovima 
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adaptirana. Zbog velikog oštećenja mekih tkiva desne potkolenice prilikom gaženja i dijabetične agiopati-
je, radi nastavka lečenja, pacijentkinja je upućena u SOHB „Banjica“ u Beogradu koja raspolaže barokomo-
rom. Nakon ponovljenih debridmana rane, spoljni skeletni fiksator je skinut i plasiran aparat po Ilizarovu. 
Defekt mekih tkiva pokriven je transplantatom po Tirsch-u. U postoperativnom toku bolesnica je redovno 
previjana. Nakon osam meseci od povređivanja, došlo je do zarastanja preloma i aparat po Ilizarovu je ski-
nut. Bolesnica je upućena na rehabilitaciju. Po završenoj rehablitaciji, bolesnica se vratila svojim radnim i 
životnim aktivnostima. 
 
Ključne reči: konkvasantni prelom potkolenice, primarna obrada rane, spoljna skeletna fiksacija, aparat po 
Ilizarovu. 
 

 

 
 


