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Management of radius-ulna and tibial diaphyseal 

fractures with type IIa external skeletal fixation in dogs 
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Abstract 
In this study Type IIa external skeletal fixation was applied to stabilize 5 radius-ulna fractures and 1 
tibial fracture in dogs. Immediate postoperative radiographs revealed good alignment and apposition of 
the fracture fragments in all the dogs. The mean time of sufficient callus formation was 54.33 ± 6.60 
days. Postoperative radiographs showed restitution of cortico-medullary continuity by 40th to 55th 

postoperative day in all the dogs. The complete weight bearing was ranging from 32nd - 90th 
postoperative day. The fixator was found rigid and stable till the completion of bone healing in all the 
dogs. The mean time of the fixator removal was 54.33 ± 6.60 days. Minor pin tract infection was noticed 
in one dog which was managed by treatment. Type IIa external skeletal fixation was well suited for the 
repair of radius-ulna and tibial diaphyseal fractures in dogs with a few negligible minor complications. 
 
Keywords: type IIa external skeletal fixation, radius-ulna and tibial fractures, dogs. 
 
Introduction 
Radius-ulna and tibial fractures constitute 19% and 21.5% respectively of total long bone 
fractures that occur in dogs [8]. Fractures radius-ulna and tibia cannot be stabilized by internal 
fixation like IM pinning, as this technique may damage the joints associated with them [32, 

33].There are difficulties in the management of fractures of radius-ulna and tibia with bone 
plating as this technique requires lot of instrumentation, time consuming and are costly 
procedures. That is why external skeletal fixation (ESF) is gaining importance in the treatment 
of long bone fractures in dogs as it is easy to apply, cause minimal damage to the structures 
associated with the fractured bone fragments, requires minimal equipment and leads to less 
complications. External skeletal fixators further provide versatile rigid fixation, avoids metal 
implants at the fracture site, allow easy access to the injured area for wound management and 
is easily removed after healing is complete. ESF can be applied to stabilize closed, compound, 
comminuted and infected fractures [4, 17] with minimal tissue disruption and can be used to 
supplement other forms of internal fixation [11, 19, 26, 35]. ESF allows anatomical reconstruction 
to the extent possible in severely comminuted and displaced diaphyseal fractures by preserving 
the vascularity of the bone and facilitates biological osteosynthesis [3, 21, 29]. Most of the 
components of ESF are reusable [3]. The aim of stabilization fractures is to accomplish fast 
healing, early weight bearing and ambulation [2, 34]. 
 Hence ESF can be used clinically to manage diaphyseal fractures of radius-ulna and tibia. The 
objective of the present study was to evaluate the efficacy of Type IIa ESF in the repair of 
radius-ulna and tibial diaphyseal fractures of dogs. 
 
Materials and Methods 
Six dogs of different breed, age, sex and body weights were presented to the Veterinary 
Clinical Complex, with fractures of radius-ulna and tibia, were first examined as a clinically 
and if any soft tissue injuries were present also recorded. The dogs were also observed for loss 
of function, abnormal mobility, deformity or change in angulation of the affected limb, signs 
of local swelling, pain and crepitation at the fracture site. Neurological status of the dog was 
assessed and the dogs with neurological signs were excluded from the study. 
 The dogs were prepared aseptically for the surgery and general anaesthesia was induced with 
Ketemine and Xylazine at the rate of 10 mg/ Kg and 1.0 mg/Kg body weight, respectively, 
intramuscularly and the anaesthesia was maintained by giving incremental doses of Propofol at 
the rate of 4 mg/Kg body weight intravenously.
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In the present study, out of 6 dogs, Type IIa ESF was used in 
5 cases of radius-ulna and 1 case of tibial fractures. Limited 
open approach was used in 4 cases (radius-ulna 3 and tibia 1) 
and closed approach used in two cases (radius-ulna fractures). 
The dogs with radial and tibial fractures were positioned in 
dorsal recumbency and the fractured limb was secured at the 
paw with bandage cloth and was suspended from an 
intravenous infusion stand. The limb was pulled up 
sufficiently tight to allow the limb to be suspended by the 
animal’s own weight to achieve indirect reduction of fracture 
[12, 18]. After reduction of the fracture fragments either by 
limited open approach [20] or by closed approach [22], the 
proximal and the distal most centrally threaded (Thread length 
was 25 mm) positive profile full pins of 2-3 mm in diameter 
were drilled first through both the cortices of bone and soft 
tissues on both sides in craniomedial to caudolateral direction 
of the limb in all the dogs [18, 31]. The connecting bars with 
required number of clamps attached were fixed to the full pins 
of on either side of the limb. Then the intermediate full pins 
were drilled through the pre placed clamps in order to bring 
the pins in alignment. The clamps were then tightened to fix 
the full pins to the connecting bars. Clamps and connecting 
bars were positioned close to the skin however far enough 
away to allow for tissue swelling i.e., 10 mm. The 
subcutaneous tissue was closed in a row of continuous sub-
cuticular sutures using 2-0 chromic catgut and the skin 
incision was closed with a row of horizontal mattress sutures 
of 1-0 synthetic poly amide. The excess size of pins and 
connecting bars was cut with pin cutter (Fig.1). The same 
technique applied in stabilization of a tibial fracture. 
In the present study, cleaning with normal saline and dressing 
of the pin and skin interface with 5% povidone iodine pads 
was found effective in rendering the sites clean and sterile in 
all the groups of dogs and Inj. cefotoxime Sodium1 was 
administered at the rate of 20mg/kg body weight as 
intramuscular injection twice daily for one week post 
operatively. Antibiotic therapy was prolonged for 3 to 5 more 
days whenever needed. Inj. meloxicam2 was administered at 
the rate of 0.2 mg/ kg body weight as intramuscular injection 
once daily pre operatively and post operatively for four days 
and was prolonged for 3 to 5 more days whenever needed. 
Owners were advised to monitor the position of construct and 
to restrict the movement of the animal for 2 weeks after 
surgery and then to allow leash walking. 
Clinical evaluation was routinely carried out at periodical 
intervals for the signs of swelling, exudation, weight bearing 
and stability of the fixator in all the dogs. Radiographs were 
obtained immediately after the Type IIa ESF of radius-ulna 
and tibial diaphyseal fractures and on 15th, 30th, 45th and 60th 
postoperative day and whenever possible on later dates, to 
evaluate bone healing. The Type IIa ESF was removed as one 
time removal after sufficient callus formation. 
 
Results and Discussion 
In this study Type IIa ESF was used in reduction of fracture 
fragments in radius-ulna and tibial diaphyseal fractures in 
dogs. Preoperative radiographs of the 6 dogs revealed 
transverse fractures of radius- ulna in two dogs, comminuted 
fractures of radius-ulna in three dogs and long oblique 
fracture of tibia in one dog. All the dogs had closed fractures. 
Craniomedial approach for radius-ulna and tibia, found 
appropriate for the easy application of Type IIa ESF. Good 
anatomical reduction was achieved through limited open 
approach and hanging limb technique in 4 dogs, by applying 

hanging limb alone in two dogs with comminuted fractures of 
radius-ulna and by applying cerclage wire in 1 dog with long 
oblique fracture [12]. Discharge from pins, decreased after few 
days postoperatively. Tolerance and stability of the fixator 
was good in all the dogs [9, 16, 36].  
Taxim injection – Alkem laboratories Ltd. Mumbai. 2. 
Melonex injection - Intas Pharmaceuticals Ltd. Ahmedabad.  
Evaluation of immediate postoperative radiographs revealed 
proper placement of the fixator, good alignment and 
apposition of the fracture fragments (Fig.2, 3 and 4) in all the 
dogs [14, 25, 31].  
The dogs showed partial weight bearing from 3rd - 7th 
postoperative day. Moderate limb usage was observed from 
7th- 15th post-operative day. Complete weight bearing was 
noticed from 32nd day onwards (Fig. 5). One dog with 
comminuted radius-ulna fracture showed only partial weight 
bearing till fixator removal. It showed complete limb usage 10 
days after the removal of ESF. The mean time for complete 
limb usage was 51.0±8.71day [15]. Table 1. 
Fixator stability was good in all the dogs [5, 6, 19, 28, 36]. The 
proximal most pin had become loose nonetheless this did not 
affect the fixator’s rigidity.  
Postoperative radiographs showed evidence of callus 
formation from 15th post-operative day onwards. Gradual 
decreasing of Fracture gap and the appearance of progressive 
bridging callus with adequate radio-density and the margins 
of fracture fragments becoming smooth were observed 
radiographically on 30th and 45th post-operative day 
respectively [3, 21, 22, 23, 25]. Fracture line disappeared and the 
callus became radio-dense with distinct cortical margins was 
evident by 60th post-operative day [1]. The fixator was 
removed when enough bone callus was seen with sufficient 
radio-density (Fig.6 and 7). The mean time of callus 
formation was 54.33 ± 6.60. Slight osteolysis around 
proximal pins was seen in one dog of group II and in one dog 
[7]. 
The fixator was removed between 37 days to 80 days with 
mean time of 54.33 ± 6.60 days table. 2. [13, 16, 19, 21, 24]. 
Ayyappan et al. [6], recorded the mean time for complete 
removal of external fixator was 72 days in radius and 68 days 
in tibia. 
In present study, slight pin tract drainage was observed in all 
the dogs for 2-5 days. Minor pin tract infection was noticed in 
one dog which was managed by treatment [10, 16, 21, 24]. 
 
Conclusions 
The Type IIa ESF was well tolerated by all the dogs and 
showed remarkable improvement in limb function with good 
fixator stability till the completion of bone healing. Use of 
cerclage wiring improved the stability of the fracture 
fragments in long oblique fracture of tibia in the study. The 
Type IIa ESF can be considered for fracture stabilization of 
radius-ulna and tibial diaphyseal fractures in dogs. This is a 
biomechanically versatile technique and easy to apply, well 
tolerated by the patient, easy to disassembly.  
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Radius-ulna   Tibia 
 

Fig 1: Immediate post-operative appearance of radius-ulna and tibia 
 

  
 

Fig 2: Pre and post-operative radiographs of transverse fracture of 
radius-ulna showing proper alignment 

 

  
 

Fig 3: Pre and post-operative radiographs of transverse fracture of 
radius-ulna showing proper alignment 

 

 
 

Fig.4: Post-operative radiographs of oblique tibial fracture showing 
proper alignment  

  
10th postoperative day 

 

 
30th postoperative day 

 

Fig 5: Postoperative weight bearing in radius-ulna and tibial 
fractures 

 

  
30 Post-operative day in group II 

Note. Fracture gap, gradually decreasing and the appearance 
of progressive bridging callus with adequate radio-density and 
the margins of fracture fragments becoming smooth.  

 

Fig 6: Progressive Bone Healing of Comminuted Radius-ulna 
Fracture 

 

    
Note. Fracture line disappeared and the callus became radio 
dense with distinct cortical margins and distinct pin insertion 

sites. 
 

Fig.7: Before and after removal of fixator on 60th postoperative day 
in a radius-ulna fracture
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Table 1: Table showing postoperative details of lameness score 
 

Case No. Pre-operative 
Post-operative Weight Bearing at the end of 

1 Week 2 Week 4 Week 6 Week Full weight bearing observed 
1. 1 2 2 3 4 45th day 
2 1 2 2 2 2 90th day 
3 1 2 2 2 4 60th day 
4 1 2 3 3 4 37th day 
5 1 2 3 3 4 32nd day 
6 1 1 2 2 4 42nd day 

Mean 1.0 ± 0.0 1.83±0.16 2.33±0.21 2.50±0.22 3.66±0.33 51.0±8.71day 
1- No functional limb usage; limb carried most of the time, 2- Slight functional limb usage; limb carried during running but set down when 
walking, 3- Moderate functional limb usage and partial weight bearing; lameness evident, 4- Complete, normal functional limb usage. 
 

Table 2: Table showing time of removal of fixator 
 

Case No. Days of ESF Removal 
1 62 
2 80 
3 60 
4 47 
5 40 
6 37 

Mean 54.33±6.60 
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