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Abstract: 

In this review we overviewed the diagnostic and management approaches of infected nonunion tibi and preference 
over others. We performed an overview of the literature with the use of the medical databases such; Medline and 

EMBASE. All researches related to the inflamed nonunion of the tibia have been focused in our search. We covered 

research published up to January, 2021. inflamed nonunion of tibia and femur prevail in clinical technique. some 

coexisting issues generally make the nonunion infected tibia complicated in which contamination of bone and soft 

tissue loss, limb-period inequalities, disorder, and joint stiffness. that make it absolutely  a trouble for orthopedic 

surgeons about choosing the management of infected nonunion of tibia and femur. several diverse surgical remedy 

alternatives had been recommended, such as bone grafting, loose tissue switch, antibiotic therapy, and Ilizarov 

strategies. There are some constraints in bone grafting, together with the scale of bone defects, donor site morbidity, 

and prolonged graft consolidation time. Although free tissue transfer appropriates for the therapy of large bone and 

soft tissue loss, it is a technically requiring surgical intervention, and it is typically associated with stress fractures 

and nonunion tibia. 
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INTRODUCTION: 

Tibial shaft non-union is into consideration the most 

typical form of long bone non-union, the etiological 

factors are due to high prevalence of intense open 

fractures, high strength trauma related to vascular and 
smooth tissue destruction, infection and bone 

devitalization and segmental bone loss. Fractures of 

long bones aren't most effective complex surgical 

intervention problems but additionally chronic and 

may be devastating issues. Nonunion of long bones is 

not truly a useful resource of functional weak point yet 

in addition can result in economic hassle and also lack 

of self-confidence. The issue appears to be expanding, 

specially due to the fact raising high-pace damage, 

that's extra normally dealt with inner fixation [1], [2]. 

 

Persistent infection of the diaphysis shaft of long 
bones such tibia is simply certainly one of  the most 

urging problems in orthopedic surgical field.  Infection 

of the ununion long bones normally need a further 

radical debridement of the septic bone and soft tissue 

together with the application of constant dependency 

to improve gentle tissue regeneration in addition to 

bony union. Papineau-type open cancellous bone 

grafting, tibiofibular synostosis, cancellous allograft in 

fibrin sealant combined with anti-biotics, and/or free 

microvascular soft tissue and bone transplants [3]. 

 
Infected nonunion of the tibia posture significant 

difficulties for total resolution and practical 

restoration. The infection is chronic and resistant to 

treatment. In this review we discuss the diagnosis and 

management approaches of infected nonunion of tibia 

as well advantages of some techniques over others.  

 

METHODOLOGY: 

We conducted a narrative review of the literature using 

the online databases such; MEDLINE, Life Science 

Citations, PubMed, Google Scholar and EMBASE 

Biochemical. Studies involving the Infected nonunion 
of the tibia were targeted in our search. We included 

studies published up to January, 2020. restriction to 

English language and human subject databases 

accessed to search studies with no limits set during 

research,  Terms aimed at capturing the target 

diagnosis, such as “infected  tibial nonunion” and 

“fixation” were combined using the MeSH terms. 

DISCUSSION: 

Infected non-union of the tibia continues to be difficult 

issue in medical and surgical orthopaedic field, mainly 

with presence of bone and soft-tissue involvement, it 

became proved that ilizarov outside fixator display a 
excessive price of achievement in the treatment of 

such tough cases [2]. Debridement of devitalized bone 

and soft tissue,  antibiotic begin can lead to 

improvement with less complicated infections, while 

in sever form of bone infections need radical 

debridement, strong external fixator and bone grafting 

or compression distraction are obligatory to advantage 

bone union [1],[2]. Papineau approach, tibiofibular 

synostosis, other bone substitutes is of restricted 

capability to reconstruct the limb duration discrepancy 

and to correct the limb deformity [2]. 

 

 Diagnosis and classifications: 
Infected nonunion are very easy to diagnose but 

complicated to to treat. Limited mobility afterward is 

common in many case of nonunion infected tibia. 

Many further defect as malunions with little mobility, 

mainly with a united fibula. long leg films monitor 

degree of bony involvement, limb positioning, and 

additionally length discrepancy. X-rays divulge 

sequestrate, osteoporosis, defects, and additionally 

compromise of the bony space. Indirect x-rays can 

divulge the gap as well as verify the scientific analysis 
of a nonunion tibia [4]. Improved acute section 

stimulant tiers affirm energetic infection as well as 

ease of diagnosis. Serological marker screening for 

hepatitis B surface area antigen, HIV, in addition to 

hepatitis C is essential. High probabilities of more 

other type of infections, and additionally the discharge 

secretions on infected area can cause hospital acquire 

infections of other patients in the ward [5]. Infected 

nonunions of tibia can show several problems to the 

handling medical professional and the affected person. 

Problems include recalcitrant contamination, 
complicated deformities, sclerotic bone ends, big bone 

gaps, shortening, and joint tightness. The ASAMI 

category assists decide therapy. Classification of 

infected nonunion should have prognostic worth and 

aid choose treatment. ASAMI classification is 

generally utilized (Table 1) [6]. Infection is classified 

as active or dormant. 
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Table 1. ASAMI classification of nonunion [6]. 

o A-Aseptic nonunion without bone defect  

A1 Mobile (atrophic/hypotrophic)  

A2 Stiff without deformity (hypertrophic)  

A3 Stiff with deformity (hypertrophic)  

o B-Aseptic nonunion with bone defect  

B1 Length of limb preserved with bone defect  
B2 Segment in contact with shortening of limb  

B3 Combined shortening with defect  

o C-Infected nonunion 

 

Severity of infection: 

Complications Pinsite infection, knee stiffness, K-

wires loosening, recurrence of wound infection, 

regenerate fracture, Malunion, paranesthesia, soft 

tissue impingement and Mortality was reported. Pin 

tract, infection was the most common complication 

and it was managed by antibiotics in most of the 

reviewed studies. The infection severity score (ISS) 

qualities severity of infection by evaluating 6 medical 
criteria [7]. The score is easy to compute. Maximum 

score is 25, which is transformed to 100. Higher 

ratings point to need for a second debridement and 

possibility of insufficient removal or reappearance of 

infection. It might suggest using exterior instead of 

internal addiction in the 2nd phase as a conclusive 

method to attain union. 

 

Lower scores point to alleviate of elimination of the 

infection. Lower scores can permit definitive inner 

fixation in the 2nd stage or outside fixation in the very 
same phase. ISS would help grade residual infection if 

any. 

 

 Management methods: 

Management using llizarov technique: 

This technique is regarded by numerous surgeons as a 

General management in infected nonunion. It's 
suitable but could be wasting time operation, suitable 

for extraordinarily in some and inspired patients [8]. 

The technique can attend to plenty of issues 

concurrently: bone deformities, deformity, 

malrotation, limb-period discrepancy, and nonunion 

[9]. It is the maximum official method for regaining a 

health and normal bone. There more than sixty patients 

reported managed with this method and mentioned in 

the literature in the past decade. There are different 

methods of the use of the llizarov in infected 

nonunion; if there may be no bone problem, the 

nonunion may be compressed and the placing stored 

up until union. infected is not irradiated or treated. If 

there's bone deformity to begin with or after bone 

debridement, there are 2 options: acute shortening or 

bone shaft. Acute shortening is observed through limb 

extending to recover length [10]. Acute shortening 
causes arteriolar occlusion and formation of scar 

tissue, which would possibly cause hassle with later 

limb duration healing.  Bone transplant is a great 

strategy for closure of big bone gaps. The benefit of 

this procedure is that there is simultaneous soft tissue 

transplantation, but the negative aspect is that the 

delivered soft tissue is atrophic and makes a poor soft 

tissue envelope [10]. This kind of soft tissue protection 

is not suitable for infected non-union as the soft tissue 

coverage over the docking site might be slim and 

oversensitive [13]. Soft tissue closure can also be 
followed by skin traction throughout bone graft. The 

llizarov method can be successfully applied in young 

patient with great satisfying outcome [12]. In 

conclusion, bone grafting outcomes are great to 

exceptional in 80% and functional results are good to 

excellent in 66.7%. The practical outcomes are, as a 

basic guideline, poorer contrasted to bone results [11]. 

Practical results rely on the extent of destruction 

occurred to soft tissue at the time of injury and or 

throughout succeeding medical interventions. The 

issue rate associated with using llizarov method might 
reach 87%. It should be borne in mind that these 

patients are neglected situations with numerous 

unsuccessful previous procedures, and it is 

challenging to choose whether these patients' limbs 

must be amputated or salvaged. 
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Figure 1. Oblique view of leg bones with knee showing (a) upper tibial infected nonunion (b) After infection 

control (c) Ilizarov apparatus in situ (d). If vertical compression is given, it causes vertical displacement of 

nonunion ends. With the help of washers, horizontal compression achieved perpendicular to plane of 

nonunion (e) Good union. No loss of length [14]. 

Intramedullary devices with or without external 

fixators  

Bone transport over an intramedullary device is a 

relatively new technique in the treatment of afflicted 

nonunion. The advantages of this method are; fracture 

stabilizing, prevention of limb reducing and 

malrotation, and early partial weight-bearing [15]. 

There are 43 reported patients that have been treated 

with this type of personnel method [16]. This technique 

still requires to be evaluated. Inner fixation (plating) 

has not been reported in the management of infected 

nonunion of long bones [18]. 

 

Grafting of soft tissue: 

Free tissue transfer (bone, soft tissue or both) are 

technically requiring, and require close co-operation in 

between plastic and orthopedic surgeons. Choices for 

vascularized bone are; fibula, iliac crest, ribs, and 

scapula. Cheng et al. made use of vascularized two ribs 

graft plus serratus anterior in six patients with infected 

nonunion [19]. All cracks joined, and infection was 

regulated, however there were two stress cracks of the 

dental implanted ribs. The fractures were dealt with 
non-operationally and they united. Vascularized bone 

and tissue can be made use of in difficult infections. 

Yasunori et al. utilized fibular grafts in contaminated 

nonunion triggered by Methicillin-Resistant 

Staphylococcus Aureus (MRSA), obtaining union in 

18/20 90% [17], [20]. Infection was regulated using the 

two-phase technique. The two-stage approach gives an 

organic setting which is essential for healing of bone 

and soft tissue. 

Not all infected nonunions require challenging 

procedures. In situ reconstruction does provide an 

option. Small problems (2-4 cm) can be properly 

treated with easier techniques, utilizing the exact same 

two-stage strategy. Cancellous bone-grafting (with or 

without antibiotics) is done in the 2nd stage [21]. Soft 

tissue coverage can be obtained by either 

neighborhood or vascularized muscle flap (Figure 2). 

Prescription antibiotics mixed with cancellous bone 

during the second phase provides high regional 
concentration of the anti-biotics for as much as 3 

weeks without systemic indications of antibiotic 

poisoning. The effect(s) of blending antibiotics with 

cancellous bone grafting (regarding bone union or 

incorporation) is not known at this stage. The method 

is very efficient in the eradication of infection: up to 

94.4% success rate [21]. In situ fibular transfer has been 

efficiently utilized in youngsters with tibial infected 

nonunion. Haluk et al. used this method in four kids 
[22]. He obtained union in all and infection was 

efficiently removed. The angular defect that takes 
place so generally after this treatment will certainly 
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deal with spontaneously in most youngsters. 

Vascularised fibular transfer can also be executed in 

children, without impacting growth of the donor leg 
[23]. 

 
Eliminating fibrous tissue, necrotic bone, and opening 

the marrow canal improve blood supply and enable 

nutrients and antibiotics to get to the site. An antibiotic 

impregnated cement block obliterates dead area. It 

allows elution of the antibiotic in very high focus at 

the local site, in numerous multiples of the minimum 

inhibitory concentration (MIC) [24]. Acrylic bone 

cement is made into intramedullary (IM) rods (with a 

core of a K cord or Rush nail/V nail). The rod is 

inserted from proximal portal after reaming. In flawed 

canals, one cement rod is inserted in the proximal 

canal and an additional in the distal through the 

nonunion site. Cement beads are strung on an SS wire 

in the extramedullary part. Adding the antibiotic 

powder or fluid towards the end of polymerization 

makes certain higher elution of antibiotics [25]. 
 

The cement can be made right into a block to inhabit 

the entire bony gap. Conversely, the concrete may be 

made as a cyndrical tube and Rush or Ender nails 

travelled through it to protect the cement block to the 

bone. 

Just recently, a huge diameter nail with a double core 

of antibiotic cement around a steel rod has been used 

for substance fractures with great impact [26]. This 

could be made use of for therapy of afflicted nonunion 

without significant bony gaps too. 

 
 

 
Figure 2: the preoperative radiograph of nonunion tibia fractured, and after debridement with defect smaller 

than 6cm. C showed radiograph 11 months post-operative, the E skin island after 2 years. 
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In smaller spaces, an absorbable service provider 

might make the 2nd surgical procedure unnecessary. 

The use of calcium sulfate cement paste or powder and 

absorbable chitosan polymer service providers are 

great alternatives [27]. In moderate infection, 
debridement and definitive surgical treatments may be 

executed together. With ISS rating less than 25- 30, 

after detailed debridement and regional antibiotic 

delivery systems, one may take a chance with repeat 

interior fixation. Steady fixation with ABC rods itself 

can cause union in regarding 10- 15% of situations. 

Utilizing interior fixation boosts threat of recurring 

infection in patients with greater ISS scores. 

Combined surgery of debridement and exterior 

addiction might be safe when the ISS score is less than 

or equal to 40. Greater ISS scores call for organized 

surgical procedure. 

 

CONCLUSION: 

Infected nonunion of tibia and femur prevail in clinical 

method. Some coexisting issues generally make 

complex the nonunion consisting of consistent 

infection, bone and soft tissue loss, limb-length 

inequalities, defect, and joint stiffness. Heretofore, 

there has actually still been a difficulty for orthopedic 

surgeons about the therapy of contaminated nonunion 

of tibia and femur. Several various surgical therapy 

options have been recommended, consisting of bone 
grafting, free tissue transfer, antibiotic cement, and 

Ilizarov techniques. There are some constraints in 

bone grafting, such as the size of bone defects, donor 

site morbidity, and prolonged graft consolidation time. 

Although free tissue transfer appropriates for the 

therapy of large bone and soft tissue loss, it is a 

technically requiring surgical procedure, and it is 

typically associated with stress fractures and 

nonunion. Antibiotic cement is utilized to manage the 

infection effectively, but it is just appropriate for the 

treatment of contaminated nonunion with small issues 

or none, and bone grafting is usually required to attain 
bone union. Ilizarov approaches can conquer all these 

difficulties and address coexisting problems all at 

once. Ilizarov apparatus is a very good choice for 

treating infected nonunion with a huge bone gap. 

Modern bone histogenesis complying with 

corticotomy and bone transportation help in loading 

bone spaces eliminating infection and advertising 

fracture union. Therefore, bone transportation has 

actually progressively been a major treatment for 

infected nonunion. 
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