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Abstract: Background: A 53-year-old diabetic female had suffered serious injury, an open calcaneal fracture and anterior superior L1 
end plate fracture, in the fall from height. Her first treatment has taken care of her wound infection and debridement. Case Presentation: 
She was referred to our tertiary care facility three weeks following injury. Surgical debridement was conducted here and tissue culture 
established the diagnosis of Enterococcus faecalis osteomyelitis. Intravenous antibiotic brought a significant reduction in C-reactive 
protein. A 4x10cm soft tissue defect closed in 30 days using the Ilizarov external fixation device. Conclusion: Soft tissue defect was 
well-managed through the Ilizarov procedure with respect to results relating to wound healing, sensory improvement, and mobile 
stability of patient. 
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Introduction 

Open calcaneus fractures often result from high-energy 

mechanisms and are accompanied by concomitant orthopedic 

and systemic damage. Healthcare professionals must 

distinguish between open and closed fractures and pay 

particular attention to the related injuries that occur along with 

this disease [1]. Open calcaneal fractures are prone to serious 

infections despite the use of a thorough prevention-focused 

treatment plan [2]. In orthopedic surgery, the Ilizarov method is 

a circular external fixation technique used to lengthen or 

reconstruct limb bones. It manages difficult fractures, open 

fractures, and instances of infected nonunion that cannot be 

properly treated with other techniques in a way that spares limbs. 

The Ilizarov method has shown major improvements since its 

inception in the middle of the 20th century, emerging as a 

dependable treatment for bone lengthening, correction of severe 

deformities, and management of bone abnormalities [3,4]. 

According to recent reports, a skin stretching device has been 

successfully utilized to gradually stretch the skin and bring the 

borders of wounds together, either right away after an injury or 

later on. In order to treat a skin defect on the foot, we modified 

this procedure, depending on the idea of skin elongation found 

in previous literature [5].  

Case Presentation 

A 53-year-old diabetic female patient was admitted to the 

hospital following a fall from a standing position at a height of 

approximately 4 meters. Physical and radiological examination 

indicated an open fracture in the right calcaneus and an anterior 

superior L1 end plate burst fracture. Due to wound infection, the 

patient underwent dressing and debridement under general 

anesthesia, and she was then referred to our facility for further 

management. 

After 3 weeks, the patient was referred to our hospital which 

is a tertiary center where she underwent surgery for debridement 

 
1 Department of Medicine, Faculty of Medicine and Allied Medical Sciences, An-Najah National University, Nablus 44839, Palestine. 
2 Department of Orthopedic Surgery, An-Najah National University Hospital, Nablus 44839, Palestine 
* Corresponding authors: *Mazen Abdalla: mazen.abdalla@najah.edu; *Mohammad M. Jaber: m.mazouz@najah.edu 

under general anesthesia and vacuum application (Figure 1A). 

Tissue biopsy and culture were undertaken during this surgery, 

which revealed osteomyelitis upon histological evaluation. The 

bacterium isolated was identified as Enterococcus faecalis. 

Later on, the same day of the surgery, the patient was 

started on intravenous antibiotics (Tigecycline and Ciprofloxacin) 

following surgery. C-reactive protein (CRP) levels dropped from 

above 100 at admission to 20, indicating a good response to the 

debridement and antibiotic treatment. 

Operative technique 

After 8 days, of attending to our hospital vacuum was 

removed (Figure 1D), the Ilizarov was applied due to the 

considerable soft tissue loss in order to use it to lengthen the skin 

to close the soft tissue defect Two rings were placed on the tibia 

and frame for foot, olive wires were used to reduce and fix the 

calcaneal fracture, along with wires attached to the skin margins 

for subsequent skin lengthening (Figure 1B,1C).  

Technique for skin lengthening and post-operative 

care 

On the first postoperative day, the lengthening began at a 

pace of 2-3 mm every day according to skin tolerance, the size 

of the defect was approximately (4*10 cm). We managed to close 

the defect in 30 days (Figure 2). Daily dressing changes were 

performed, revealing a clean wound with healthy edges, and the 

patient received daily physiotherapy. The skin defects 

progressively decreased, depending on the injured limb's 

circulation and the color, warmth, suppleness, and capillary 

responsiveness of the wound skin. Patients recovered 

satisfactorily, leaving a circular scar, with no signs of infection or 

tissue necrosis, and sensory improvement was evaluated 

(Figure 3). As the patient's condition improved, she was able to 

mobilize out of bed with stable gate. 
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Figure (1): (A) vacuum applied. (B) Classic Ilizarov ring fixator application, plantar view. (C) Medial view. (D) The defect after removal of 

the vac and debridement. 
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Figure (2): (A) Classic Ilizarov ring fixator application. (B) 30 days post-op showing the defect were appropriate close, Medial view. 

  

Figure (3): (A) Recent photo of healed foot, Anterior view. (B) Medial view. 

Discussion  

Open fractures are injuries that occur when a broken bone 

or fracture hematoma is exposed to the outside environment [6]. 

The main mechanism of damage is high energy trauma, with falls 

from great heights or motor vehicle accidents accounting for 

more than half of the occurrences [7].The incidence of open 

fractures was expected to be 11.5 per 100,000 person-years 

worldwide. The incidence, however, varied between nations and 

regions, from 2.0 to 48.6 per 100,000 person-years [8]. 

The calcaneus is the largest tarsal bone and serves to 

support the body [9]. Calcaneal fractures account for roughly 1-

2% of all fractures and 60% of tarsal bone fractures [10]. Injury 

mechanisms can range from high-energy trauma (falls from 

great heights) to low-energy trauma (sport). Osteoporosis, 

diabetes, peripheral neuropathy, osteomalacia and long-term 

immunosuppressive medication are also risk factors for this kind 

of fracture [11].  

These fractures are frequently accompanied with other 

potentially fatal disorders, posing hazards such as neurovascular 

injuries, connective tissue tearing, site contamination, and skin 

degloving [7]. In addition, open wounds can be complicated by 

Infection, pain, and being uncomfortable may all arise from; 

therefore, the skin defects need rapid repair procedures in order 

to rebuild their initial structure and prevent the complications.  

Wound healing is a complicated process that involves replacing 

the damaged layer of skin with scarring and epithelializing to 

establish wound boundaries. The dermal elastic fiber pattern has 

a significant impact on the overall appearance of the repaired 

skin [12,13]. 
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Multiple surgical procedures are used for treatment of 

wounds, especially large wounds, like local flaps and free tissue 

flaps. However, these techniques, are frequently linked to more 

expensive, prolonged hospital stays, lengthy operating times, 

severe donor site morbidity, and more complicated surgical 

procedures [14].In comparison of skin lengthening technique 

which has less complication, quite affordable, no increase in 

treatment time because lengthening of the skin occurs 

simultaneously with treating the open fracture, and the main 

point is applied on skin with low vascularity. The Ilizarov 

procedure, can be used to do this [15].  

The Ilizarov technique is a medical procedure for limb 

lengthening, deformity correction, and the treatment of non-

healing fractures. It utilizes an external frame with surgically 

connected metal rings, wires, and pins to the bone, giving 

stability and enabling for progressive modification over time [16]. 

This procedure can be used to lengthen bones that are shorter 

than normal as a result of congenital abnormalities, growth 

problems, or severe accidents, as well as to repair angular 

deformities and heal specific bone infections [17].  Also, it 

enables effective therapy while limiting potential risks related to 

employing skin transplants from outside sources by lengthening 

the patient's own skin, along with bone and soft tissue if 

necessary. However, the effectiveness of this method may vary 

based on the unique features of the skin defect and the patient's 

general health [5].  

This case showcases the complications in managing a 

diabetic patient suffering from an open comminuted calcaneal 

fracture with osteomyelitis due to Enterococcus faecalis and 

marked soft tissue loss. The flexible application of the Ilizarov 

frame, which was used for both fracture fixation and gradual skin 

expansion, offers a valuable solution for soft tissue deficiency. 

This case demonstrates the value of integrating orthopedic 

reconstruction with aggressive infection control and post-

operative rehabilitation. 

In a similar case [5], A 19-year-old male patient had a distal 

two-thirds skin defect on his leg, exposing necrotic muscles and 

devitalized tibia. After wound debridement twice, a 

circumferential loss of 15 cm was found, leaving a 10 cm bone 

defect. The limb was anesthetized distal to the skin loss. A skin 

graft was implanted after four days, but due to limited vascularity, 

the graft took well in the proximal area but only 10% in the distal 

area. The patient's condition required further treatment. A skin 

lengthening surgery was scheduled after three weeks due to skin 

breakage. Skin staples were used to secure the skin to an 

Ilizarov ring, which was then joined using nylon sutures. The 

patient gradually stretched the skin, achieving an extension of 8 

cm. However, a small patch was obstructed by Schanz screws, 

requiring a skin graft. The traction device was withdrawn, and the 

patient's foot sensation was restored. Skin lengthening 

techniques, like tissue expansion, use mechanical stretching to 

elicit the adaptive response of the skin. This stimulates cellular 

proliferation by activating Mechan transduction pathways, 

thereby making the keratinocyte and fibroblast more active. 

Moreover, in order to remodel the extracellular matrix, 

mechanical tension induces collagen synthesizing and increases 

tissue elasticity. Angiogenesis also is stimulated, ensuring an 

adequate blood supply to the form-new skin with new stimulation. 

There occur histological changes in the epidermal and dermal 

layers of skin, such that new skin forms, in color, texture, and 

thickness closely resembling the surrounding tissue. These 

methods work together to allow effective skin regeneration in 

support of reconstruction [18,19]. 

Conclusion 

The Ilizarov technique appears to be an effective method for 

skin lengthening in cases where there is a large amount of lost 

soft tissue, particularly in cases of complex injuries such as open 

calcaneal fractures associated with osteomyelitis. Also, it allows 

closure of large skin defects by creating a type of expander with 

gradual skin stretching. It allows the closure of even large skin 

defects in areas of compromised vascularity. It allows controlled 

expansion of the skin using the Ilizarov frame and closure of the 

defect without the need for skin grafts, which themselves can be 

complicated by poor vascularity. We recommend using the 

Ilizarov technique for skin lengthening in patients with large soft 

tissue defects for whom other reconstructive options are less 

viable or may afford higher complication rates. The technique is 

safe, cost-effective, and far less invasive compared to surgical 

closure techniques, and thus can be combined with fracture 

management while curtailing treatment time for the patient. 
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