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Abstract: Fractures in the elderly population are a major increasing issue for any healthcare institution, associated with the 

growing life expectancy. Proximal tibial fractures affect the metaphyseal bone with or without articular extension, in 5 to 11% of 

all tibia fracture. Treatment options such as plate fixation, intramedullary nailing or even primary total knee arthroplasty are 

accepted valuable options. However, specific age-related risk factors such as osteoporosis, arthritis, multiple comorbidities and 

soft-tissue impairment shall also be taken in consideration as they may lead to severe complications if not fully understood. 

Therefore, a hybrid tibio-tibial external fixator may be considered as a valid surgical option for primary and definitive treatment 

care of these fractures especially if associated with soft-tissue damage. We report a retrospective observational analysis of three 

cases of closed extra-articular proximal tibia fractures associated with soft-tissue impairment in a geriatric population and treated 

with a hybrid external fixator (TenXor, Stryker). The fractures were classified according to the AO, as metaphyseal fractures (AO 

41A2.1, 41A3.3). The post-operative protocol was standardized, with immediate full weight bearing. Complete consolidation of 

the fractures was obtained at 6 months. There were no pin tract infection and removal of the material has been done at 6 months. 

No cut-out of the proximal tibial wires was observed. The primary and definitive care of proximal tibial fractures by a hybrid 

external fixator appears to be a valuable surgical option in geriatric patients especially when associated with poor soft tissue 

coverage. The major advantage of this technique, acknowledging the longer bone consolidation process, is to avoid additional 

insult to the soft tissues. This surgical option gathers further treatment perspectives in the elderly population especially in cases 

of soft tissue limitations. 
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1. Introduction 

The management of fractures in the elderly population is 

currently becoming a major public health issue, given the 

increasing life expectancy [1]. Fractures of the proximal tibia 

account for only 5 to 11% of all tibia fractures [2]. These are 

typically epiphyseal, including intra-articular extension, or 

metaphyseal, which are much less common [3]. In the 

geriatric population, commonly defined as 65 years of age and 

older [4], the fracture mechanism is usually a simple fall from 

own height [5]. Because of concomitant adjacent soft tissue 

compromise, the treatment of such fractures remains a 

challenge, and no single treatment has to date been identified 

as a gold standard [6-8]. The standard treatment options for 

these fractures include intramedullary nailing or plate 

osteosynthesis [6]. Even if less applied, the implantation of a 

primary total knee replacement is also an option, providing 

acceptable functional result [9]. However, all these techniques 

can lead to severe complications, especially in elderly people 

with multiple comorbidities and specific risk factors, such as 

soft-tissue fragility or osteoporosis [10, 11]. Osteoporosis 

affects 6.6% of men and 22.1% of women aged over 50 years 

in the EU, according to the report of the International 

Osteoporosis Foundation [12]. 
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We report a clinical series of three geriatric patients 

admitted for fractures of the proximal tibia associated with 

soft tissue impairment, treated with hybrid tibio-tibial external 

fixator as a definitive treatment. 

2. Case Presentation 

Three patients, two males and one female, mean age of 83 

years, were admitted in the emergency ward, one after 

suffering from a road accident and the other two after a fall 

from own height (Table 1). 

Table 1. Baseline characteristics of the patients and fracture classifications. 

 Patient 1 Patient 2 Patient 3 

Gender Male Male Female 

Age (years) 85.8 78.6 84.7 

ASA score III III III 

Fracture location Metaphyseal Metaphyseal Metaphyseal 

AO classification 41A2.1 41A3.3 41A3.3 

Tscherne classification C2 C1 C2 

All patients had an ASA score of III. One patient had an 

associated fracture of the ipsilateral proximal humerus that 

was treated conservatively. Another patient had a Lisfranc 

lesion on the contralateral foot, also without indication for 

surgical treatment. All the tibial fractures were closed, 

metaphyseal, graded 41A2.1 and 41A3.3 according to the AO 

system [13] (figure 1a-b, figure 2a-b). Assessment of the soft 

tissue envelope has been done according to the Tscherne 

classification. The classification adresses soft tissues from 

grade C0 (little or no soft tissue damage) to grade C3 

(extensive skin contusion, myonecrosis, degloving, vascular 

injury or compartment syndrome) [14, 15]. 

 

Figure 1. a-b: Emergency X-rays, patient 1. 

 

Figure 2. a-b: Emergency X-rays, patient 2. 

Since all three patients suffered from soft tissue injuries to 

the proximal tibia, ranging from grade C1 (superficial 

abrasion, figure 3) to grade C2 (deep abrasions, impending 

compartment syndrome), decision was made to perform a 

definitive fixation with hybrid tibio-tibial external fixator 

(TenXor Stryker, figure 4a-c). 

This strategy allowed the management of the soft tissue 

injuries without any complications, during and after the 

procedure. The post-operative mobilization protocol allowed 

immediate knee mobility and full weight bearing. The patients 

remained in the orthopedic ward for an average of 12 days 

before being transferred to rehabilitation. Outpatient X-ray 

were performed at 6 weeks and 3 months postoperatively, 

finding no cut-through of the proximal tibia wires. There has 

been no pin tract infection. External fixator removal 

procedures were undertaken for two patients at 3 months and 

one patient at 6 months. Standard X-ray views 6 months after 

external fixation showed that complete consolidation had been 

achieved (figure 5a-b and figure 6a-b). 

 

Figure 3. Superficial abrasions and contusion of soft tissues (grade C1, 

patient 2). 

 

Figure 4. a-b, Postoperative X-rays (patient 2), c, TenXor external fixation 

system. 

 

Figure 5. a-b: X-rays at 6 months (patient 1). 

 

Figure 6. a-b: X-rays at 6 months (patient 2). 
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At six months of follow-up, knee flexion beyond 90 degrees 

was possible in all three patients. All of them were able to 

walk with the help of crutches. Regarding social function and 

mobility, scores ranged from 4 to 7 on the assessment of 

Parker and Palmer (ability to walk inside the house without 

any help and go shopping using crutches) (Table 2). 

Table 2. Clinical results and living places at six months follow-up. 

 Patient 1 Patient 2 Patient 3 

Range of motion (flexion/extension) 90-10-0 100-5-0 100-0-0 

Preoperative Parker and Palmer score 4 4 9 

Postoperative Parker and Palmer score 4 4 7 

Ability to walk With crutches With a walking frame Without any help inside the house 

Living place Home Retirement Home Home 

 

3. Discussion 

The main purpose of treatment for proximal extra-articular 

tibial fracture is to restore the length, rotation and axis of the 

tibia. Secondary objectives are to prevent secondary 

displacement of the bone fragments and to avoid soft tissue 

complications. Plate fixation allows an optimal visualization 

of the fracture site, and thus a direct and anatomical reduction. 

However, it often requires extensive soft tissue dissection, and 

therefore increases the risk of wound dehiscence which may 

lead to infection [16-20]. The rate of deep infection following 

dual plating osteosynthesis of proximal tibial fracture with an 

articular extent rose up to 88% in the series reported by Young 

[16]. On the other hand, intramedullary nailing is much less 

invasive but has been shown to be particularly technically 

difficult [21, 22]. Indeed, high incidences of proximal tibia 

malreduction after nailing have been reported in the literature, 

and a valgus deformity is commonly described as well [23, 

24]. Lang et al [22] documented 56% of valgus deformity 

following an intramedullary nailing, in a study of thirty-two 

extraarticular fracture of the proximal third of the tibia. 

Because early knee motion is mandatory for postoperative 

recovery, specific external fixation systems have gradually 

found their place in the range of possible treatment options 

[25]. Devices such as Ilizarov circular frame has been 

developed in order to allow initial weight bearing without 

compromising skin condition [26]. The three cases of 

proximal tibia fractures described above suffered from several 

co-morbidities, with varying degrees of associated soft-tissue 

injury. Choosing external fixator as a definitive treatment 

prevented the occurrence of secondary soft tissue trouble. 

Skin healing was indeed achieved without any complications 

in all cases, and no pin tract infection were reported. Several 

authors suggest that the use of external fixator devices leads to 

lower rates of deep infections [27-29]. Ariffin et al 

recommended to use hybrid external fixation in the treatment 

of complex high energy proximal tibia fractures, providing 

adequate fracture stabilization and protection of soft tissue 

healing to achieve consolidation [27]. Furthermore, this 

technique has a limited operating time, which is not negligible 

in elderly patients. It is obvious that external fixation is at risk 

of compromising the quality of the reduction, but the 

consequence on the functional outcome remains uncertain 

[30]. A meta-analysis comparing open reduction internal 

fixation and external fixation have found that the return to 

pre-injury activities may be faster in patients undergoing 

external fixation, even though there was no difference at 24 

months follow-up [20]. As rapid functional recovery is a 

primary objective in patients with limited life expectancy, and 

this seems to give a major advantage to the external fixation 

technique. Also, there was no statistically significant 

difference in the risk of deep infection, compartment 

syndrome, thrombosis or range of motion between the two 

surgical techniques [20, 31]. 

4. Conclusion 

To date, there is no gold standard for the treatment of 

proximal tibia fractures associated with soft tissue injuries in 

the elderly population. The three cases described above, all 

managed with an external fixation technique followed by 

immediate full weight bearing, achieved a satisfying 

functional result and a complete tibial consolidation at six 

months postoperatively, without compromising skin healing. 

In this way, hybrid tibio-tibial external fixator as a definitive 

fixation technique may be a valid surgical option in the 

treatment of these fractures, resolving adequately the problem 

of soft tissues healing, and offering an acceptable functional 

outcome for low demand patients. 
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