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Introduction
The tarsus is a complex joint that relies on numerous 
ligaments for stability (Johnston and Tobias, 2017). 
It is particularly vulnerable to external trauma such 
as road traffic accidents, resulting in fractures, (sub)
dislocations, sprains, or tendinopathies associated with 
tissue decay that may be significant (Vaughan, 1987; 
Fossum, 2013; Linn and Duerr, 2020). In such context, 
the animal is usually presented with variable degrees of 
lameness, edema or hematoma, pain on palpation, and 
possibly abnormal angulation associated with crackling 
on mobilization (Fossum, 2013; Linn and Duerr, 
2020). Collateral ligaments are often injured or even 
ruptured during malleolar fractures, abrasive accidents, 
strenuous exercise, or falls (Vaughan, 1987; Linn and 
Duerr, 2020). Dogs have a slight physiological valgus 

of the pelvic limbs, which is why the medial collateral 
tarsal ligament (MCTL) (which limits the valgus and 
the internal rotation of the tibiotarsal joint) is more 
frequently affected than its lateral counterpart (Linn 
and Duerr, 2020). Suspicion of MCTL injury may be 
confirmed by orthopedic examination combined with 
stress radiographs (Vaughan, 1987; Fossum, 2013; 
Bogisch and Schuenemann, 2019; Linn and Duerr, 
2020). Following diagnosis, two surgical management 
options are most commonly performed: the placement 
of a joint osteosynthesis plate (Muir and Norris, 
1999; Benson and Boudrieau, 2002; Mckee et al., 
2004; Scrimgeour et al., 2012) or less frequently, the 
placement of a synthetic implant (Aron and Purinton, 
1985; Diamond et al., 1999; Harasen, 2000; Martin 
et al., 2019; Luescher et al., 2020). These synthetic 
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Abstract
Background: Tibiotarsal instabilities caused by partial or complete rupture of the medial collateral tarsal ligament 
(MCTL) are commonly treated by arthrodesis techniques with poor functional results and significant complication 
rates.
Case Description: This study describes a new surgical technique for synthetic reconstruction of the MCTL in an 
overweight dog (estimated body condition score 8/9) with an avulsion of the long head of the MCTL. Three bone 
tunnels were drilled in the distal tibia, the talus, and the central tarsal bone, thus respecting the anatomical insertions 
of the physiological ligament. An Ultra-High Molecular Weight Polyethylene (UHMWPE) implant was fixed with 
interference screws to reconstruct the long and short heads of the MCTL. Premature weight-bearing was reported at 2 
weeks postoperatively following early removal of the flexible restraint (bivalve resin boot), which had initially been 
prescribed for 6 weeks. At 11 weeks postoperatively, the tibiotarsal joint showed good valgus stability and the dog's 
gait was subnormal. At 12 and 16 months postoperatively, the dog regained full function of the operated limb although 
no weight loss was initiated as recommended.
Conclusion: The use of a UHMWPE implant fixed with interference screws to reconstruct the MCTL allowed a return 
to full function of the tibiotarsal joint, without complications despite an early return to weight-bearing without external 
restraint. The success of this isolated surgical technique could lead to improvements in the surgical management of 
MCTL rupture if these initial results are confirmed by a prospective study with a larger number of patients.
Keywords: Tibiotarsal joint, Medial collateral tarsal ligament, Synthetic ligament reconstruction, UHMWPE  
implant, Dog.
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implants may be diverse, such as nylon monofilament, 
braided polyester wire or orthopedic wire that can be 
tied in a figure 8 around previously implanted screws 
in the tibia and the talus (Aron and Purinton, 1985; 
Diamond et al., 1999; Harasen, 2000). The stability 
of a joint treated with nylon monofilament or with 
braided ultra-high molecular weight polyethylene 
(UHMWPE) wire attached with anchors appears to 
be satisfactory in view of the biomechanical results 
obtained on anatomical parts (Martin et al., 2019). 
The use of polypropylene or polyethylene wire tied 
in a figure of 8 after passing through bone tunnels or 
polyethylene wire passed through a tibial tunnel and 
fixed distally via anchors at the level of the calcaneus 
and the talus also seem to provide promising ex vivo 
biomechanical results (Luescher et al., 2020). The 
insertion of a transarticular external fixator (TEF) or a 
calcaneo-tibial screw are frequently used stabilization 
methods following the placement of an osteosynthesis 
plate or a synthetic implant (Diamond et al., 1999; 
Harasen, 2000; Benson and Boudrieau, 2002; Mckee 
et al., 2004; Jaeger et al., 2005; Yardımcı et al., 2016; 
Frame et al., 2017). TEFs are also used alone in cats, 
particularly when tissue damage is not compatible with 
the implantation of surgical hardware in direct contact 
with the joint; the device then allows the affected limb 
to be immobilized while secondary tissue fibrosis takes 
place (Diamond et al., 1999; Kulendra et al., 2011). 
Currently, there is no consensus on a particular surgical 
technique for the management of partial or complete 
rupture of one or both heads of the MCTL. Although 
arthrodesis techniques are commonly used, they do not 
maintain joint mobility and a 75% complication rate is 
reported, half of which are major complications such as 
diffuse plantar necrosis (Roch et al., 2008; Scrimgeour 
et al., 2012; Beever et al., 2016). Similarly, although 
one of the goals of synthetic implants described in the 
literature is to maintain joint mobility, the latter have 
high complication rates, especially when braided wire 
or orthopedic wire is used (Aron and Purinton, 1985; 
Beever et al., 2016). These complications are most 
commonly associated with the use of transarticular 
immobilization methods such as TEFs: infection at 
pin site or pin rupture requiring revision surgery in 
70% of cases (Beever et al., 2016). In addition, TEFs 
may cause joint ankylosis associated with amyotrophy 
of the affected limb, thus increasing the animal’s 
functional recovery period (Lieber and Danzig, 1988; 
Seibert et al., 2011). In recent years, there has been 
renewed interest in MCTL reconstruction techniques 
using synthetic implants in cats (Luescher et al., 2020) 
and dogs (Martin et al., 2019). To our knowledge, these 
techniques have not yet been applied to patients in vivo.
The surgical technique of MCTL reconstruction 
described in this study is in line with this scientific 
trend. It is based on the use of a UHMWPE implant 
fixed with interference screws, which allows the 
synthetic reconstruction of the MCTL in place of the 

anatomical insertions of the physiological ligament. 
The goal of this new surgical technique is to preserve 
the mobility of the tibiotarsal joint without the need for 
rigid and invasive transarticular immobilization (such 
as TEFs) in the post-operative period.

Case Details
A 5-year-old castrated male Australian Shepherd 
weighing 40 kg with an estimated body condition 
score of 8/9 (Freeman et al., 2011) was presented 
with left hind limb lameness. Orthopedic examination 
revealed valgus instability of the tarsus in extension. 
Tissue swelling medial to the tarsus was visible on 
preoperative radiographs. The clinical and paraclinical 
picture was consistent with a first hypothesis of avulsion 
of the long head of the medial collateral ligament 
of the left tibiotarsal joint. The clinical context was 
therefore favorable to the use of a synthetic ligament 
reconstruction technique. 
Design implants
The synthetic implant (Novalig 4000, Novetech 
Surgery, Monaco) is manufactured from a specific 
braiding of UHMWPE medical grade multi-filaments 
already used for orthopedic implants in several 
medical applications, such as anterior cruciate implants 
(Purchase et al., 2007). Once braided, the synthetic 
ligament is sterilized with ethylene oxide. It comprises 
two components: the implanted section (Fig. 1a) and a 
puller wire allowing the insertion of the implant into the 
bone tunnels (Fig. 1b). The fixation system is made of 
titanium interference screws (Fig. 1c and d) (Novetech 
Surgery, Monaco) for excellent biocompatibility. Its 
design offers minimal invasiveness as well as strong 
and immediate fixation (Blanc et al., 2019; Goin et al., 
2019). Finally, the cortical button (Fig. 1e) (Novetech 
Surgery, Monaco) may be used to offer two distal bone 
reinsertion sites.
Surgical technique
The animal was placed in left lateral decubitus position. 
The surgical site was prepared aseptically. A surgical 
drape glued to the entire left pelvic limb was used to 
isolate the skin from potential contact with the implants. 
A 10–15 cm medial approach to the tibiotarsal joint was 
performed. The drape, which was previously taped to 
the skin, was sutured around the surgical approach. Soft 
tissues were dissected to reveal the proximal insertion 
of the MCTL and its two distal insertions (short head 
and long head). Three holes were drilled successively 
through the distal tibia, the talus and the central tarsal 
bone. 
Distal tibial drilling was performed from the medial 
side in a latero-cranial direction, thus allowing the 
passage of the prosthesis without a lateral skin incision 
and avoiding drilling into the fibular malleolus. A 
2-mm guide pin was implanted thanks to a viewfinder, 
the bore sighter of which was placed from the 
medial to the lateral side of the distal tibial epiphysis  
(Fig. 2). The tibial tunnel was then drilled with a 3.6-
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mm cannulated drill following the axis of the guide pin. 
The depth of the tunnel was then measured to determine 

the appropriate length for the interference screw. The 
tibial tunnel was then preformed with a 4.5 × 20-mm 
interference screw (Novetech Surgery, Monaco) from 
the medial to the lateral side. Once the 2-mm guide pin 
was implanted at the level of the talus, it was removed 
and replaced with a 1.2-mm one. The tunnel was drilled 
with a 3-mm cannulated drill following the axis of the 
guide pin and then preformed with a 4 × 13-mm screw 
(Novetech Surgery, Monaco). Finally, the central tarsal 
bone was drilled from its medio-plantar side in a dorso-
lateral direction to avoid tarsal bones II and III, which 
are too small to be implanted. Tarsal bone IV must also 
be avoided because it is not in a favorable axis to hold 
a screw without causing a fracture. A screw that would 
pass through several tarsal bones with shared mobility 
may also create a fracture through impingement 
when the tarsus is mobilized again. The tunnel of the 
central tarsal bone was preformed following the same 
procedure as for the talus. The entrance to each tunnel 
was smoothed using a No. 11 scalpel blade to remove 
any blunt splinters caused by drilling, and then rinsed 
with sterile physiological fluid.
After all the holes were drilled and preformed and the 
surgical site was thoroughly rinsed with physiological 
fluid, the UHMWPE implant (Novalig 4000®, Novetech 
Surgery, Monaco) was removed from its sterile bag 
and isolated in a sterile compress moistened with 
physiological fluid. The UHMWPE implant was slid 
into the cortical button (Novetech Surgery, Monaco) 
using the traction wires up to the middle of the synthetic 
implant. The transition area between the traction wire 
and the operating section was bent in half with Kocher 
forceps to facilitate its passage into the bone tunnel. 
To pass the UHMWPE implant through the tibial bone 
tunnel, a guide tube was passed through the tunnel 
from the medial to the lateral side. A gelpi retractor was 
used to keep the skin away from lateral bone surfaces  
(Fig. 2). The grommet was inserted inside the guide 
tube so that the bent portion emerged laterally from 
the tibial tunnel. A first traction wire of the UHMWPE 
implant was then placed inside the grommet. The wire 
was then passed from the lateral to the medial side 
of the tibial tunnel by pulling on the guide tube and 
the grommet. The same operation was repeated with 
the second traction wire. Given the orientation of the 
tunnel, the button was applied to a good quality, non-
weakened bone surface (Fig. 3). 
The UHMWPE implant was repositioned in the cortical 
button so that one strand emerging from the medial side 
of the tibia would be twice as long as the other. The 
shorter strand was for reconstructing the short head of 
the MCTL and the second strand for the long head. 
At this point, the tibial insertion of the MCTL had to 
be locked with an interference screw. Each strand of 
the UHMWPE implant was wrapped around a Kocher 
clamp until sufficient tension was achieved. The depth 
of the tibial tunnel was measured and the appropriate 
4.5x20-mm cannulated screw was selected. A 1-mm 

Fig. 1. Photo of implants for synthetic reconstruction of 
MCTL: synthetic UHMWPE implant composed of two parts: 
implantable section (a) and traction wire (b); associated 
with 4.5 × 20 mm (c) and 4 × 13 mm (d) interference screw 
fixation system, and cortical button (e).

Fig. 2. Intraoperative photograph showing the placement of 
the viewfinder to implant the pin that will be used to guide 
the drilling of the distal tibia.
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blunt guide pin was carefully inserted into the tibial 
tunnel. The previously selected screw was slid along 
the pin. A snap-in screwdriver was then placed along the 
axis of the pin and the interference screw was implanted 
flush with the bone surface, respecting the axis of the 
guide pin while maintaining significant tension on both 
strands of the UHMWPE implant (Fig. 4).
To reconstruct the short head of the MCTL, the short 
strand of the UHMWPE implant was passed through 
the talar tunnel from the medial to the lateral side, using 
the guide tube and the grommet. Its distal insertion 
was then locked using the same procedure as for tibial 
locking, with the tibiotarsal joint at 90° and material 
adapted to the size of the tunnel: 1-mm blunt guide pin 
and 4x13-mm interference screw. 
Reconstruction of the long head of the MCTL and 
locking of its distal insertion at the level of the tarsal 
tunnel was performed according to the same procedure, 
with the long strand of the UHMWPE implant. This 
time, the tibiotarsal joint was placed in extension. 
Traction wires were cut flush with the bone on the 
lateral side of the limb, thus completing the synthetic 
MCTL reconstruction technique (Fig. 5).
The surgical site was then closed plane by plane. 
Immediate postoperative radiographs showed a good 
implantation of the interference screws in the bone 
drillings through the distal tibia and the talus. However, 
the bone drilling corresponding to the distal insertion of 

the long head of the MCTL was not satisfactory: it was 
drilled between the tarsal midbone and tarsal bones II 
and III, while it should have been drilled through the 
tarsal midbone (Fig. 6). 
Providing external restraint with a bivalve resin boot 
was recommended. It was cut along the medial and 
lateral side of the operated pelvic limb and maintained 
by straps to allow supervision of the healing process 
during postoperative follow-up. This restraint had to be 
kept in place for a minimum of 6 weeks. Immobilization 
was recommended for 6 to 8 weeks if the animal was 
active or lived outside before the operation, as well as 
a strict two-month rest period. A radiographic check-
up was prescribed at one and three months post-
operatively. Owners were highly recommended to 
modify their animal’s diet to make him lose weight, in 
order to increase the surgery’s chances of success.

Results
An approximation in the third drilling (distal 
reconstruction of the long head of the MCTL) 
was observed during the immediate postoperative 
radiographic control (Fig. 6). No other intraoperative 
complications occurred. Unfortunately, postoperative 
advice was not followed properly. The bivalve 
resin boot was completely removed at only 2 weeks 
postoperatively. However, a first radiographic check 
at 11 weeks showed good valgus stability of the 

Fig. 3. Verification of correct positioning of cortical button 
on lateral side of distal tibia.

Fig. 4. Implantation of interference screw in distal tibial 
drilling.

http://www.openveterinaryjournal.com


http://www.openveterinaryjournal.com
P. Buttin et al.� Open Veterinary Journal, (2022), Vol. 12(3): 375–382

379

tibiotarsal joint and the orthopedic examination 
showed a return to subnormal function of the pelvic 
limb during locomotion. At 12 months postoperatively, 
valgus stability of the tibiotarsal joint was maintained 
and the pelvic limb returned to normal function during 
locomotion. At 16 months post-op, radiographic control 
showed ovalization of the bone tunnels with no clinical 
impact on the stability of the tibiotarsal joint (Fig. 7).  
The dog's body condition score did not change over 
the 16 months of postoperative follow-up and was still 
estimated at 8/9 at each of the four check-ups performed 
during this period (Freeman et al., 2011). However, the 
dog still regained full function of his operated limb by 
synthetic reconstruction of the MCTL.

Discussion
Avulsion of the long head of the left MCTL was 
diagnosed in a five-year-old overweight castrated male 
Australian Shepherd. The context was favorable to the 
implementation of the surgical ligament reconstruction 
technique previously described. Although the 
immediate postoperative radiographic control 
showed an approximation of the third drilling (distal 
reconstruction of the long head of the MCTL), the 
surgeon chose not to reopen the surgical site (Fig. 6). 
The reason for this choice was that sufficient tightening 
torque was perceived by the veterinary surgeon during 
the implantation of the 4x13-mm interference screw, 

which was compatible with satisfactory primary 
fixation of the UHMWPE implant according to his 
empirical experience. Although external restraint was 
maintained for only 2 weeks and the animal did not 
lose weight as advised, no postoperative complications 
were identified and one year after surgery, the animal 
regained normal locomotion. This synthetic MCTL 
reconstruction technique thus allowed a complete and 
durable functional and clinical recovery without the 
need for invasive transarticular immobilization, such 
as the placement of a transarticular external fixator 
(TEF). However, the use of a bivalve resin boot was 
recommended for a minimum of 6 weeks, which was 
not respected. In addition, the animal did not lose weight 
as advised. Early weight-bearing on the limb without 
any other form of restraint and the excess weight were 
potentially the cause of the progressive ovalization of 
the tunnels observed on the radiographic images taken 
16 months postoperatively. In humans, obesity has 
been shown to be a leading risk factor for intraoperative 
complications in total hip arthroplasty (Haynes et al., 
2017). Similarly, weight loss in dogs would be an 
essential element in the treatment of osteoarthritis, 
which is a frequent complication in osteoarticular 
surgery (Marshall et al., 2009). The ovalization of the 
tunnels could lead to a loss of biomechanical strength of 
the fixation system owing to a reduced contact surface 
in the bone tunnels at the bone/UHMWPE implant/
interference screw interface. This loss of strength could 
even lead to implant slippage at this interface, resulting 
in a complete loss of functionality of the fixation system. 
However, none of this was observed from a clinical 
point of view during the 16 months of postoperative 
follow-up. The tibiotarsal joint always remained stable 

Fig. 5. Intraoperative view at the end of the synthetic MCTL 
reconstruction technique.

Fig. 6. Radiographic views of dog's left pelvic limb from side 
(left) and front (right) in immediate postoperative period.
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in valgus position. A secondary biological stabilization 
(Kulendra et al., 2011) may have reinforced or even 
supplemented the primary mechanical stabilization 
achieved during surgery and thus ensured durable 
stability of the tibiotarsal joint. 
The objective of this new surgical management is to 
preserve the mobility of the tibiotarsal joint without 
having to resort to rigid and invasive transarticular 
immobilization devices such as TEFs during the 
postoperative period. As commonly used arthrodesis 
techniques cannot reach this goal, the placement of an 
implant was decided according to a different technique 
from those described in the literature (Aron and 
Purinton, 1985; Diamond et al., 1999; Harasen, 2000; 
Martin et al., 2019; Luescher et al., 2020). Initially, 
the choice of the location of implant insertions varied 
between authors. In this study, a distal tibial insertion, 
a talar insertion and an insertion at the level of the 
central tarsal bone were performed, thus respecting the 
anatomical insertions of the physiological ligament to 
maintain joint function. While some research teams 
chose to create one tibial and two talar insertions (Aron 
and Purinton, 1985; Harasen, 2000; Martin et al., 2019), 
others suggested recreating three insertions: a tibial 
one, one at the level of the calcaneus, and one at the 
level of the central tarsal bone or the talus (Luescher et 
al., 2020). However, none of the MCTL heads inserts 
at calcaneal level (Johnston and Tobias, 2017). Second, 
the material used is likely to have a strong impact on 
the outcome of the procedure as sutures, particularly 
braided and orthopedic sutures, are associated with a 
high risk of infection compromising the stability of 
the device and often necessitating its removal (Aron 

and Purinton, 1985; Beever et al., 2016). The implant 
selected in this study is therefore a UHMWPE implant 
that is similar to the one used by Marin et al. (2019). 
Its combined use with an interference screw fixation 
system was initially described as a surgical technique 
for synthetic cranial cruciate ligament reconstruction. 
Ex vivo biomechanical, pull-out and fatigue studies 
have reported very encouraging results regarding the 
strength of the implant itself, as well as the reliability 
of its interference screw fixation system (Blanc et al., 
2019; Goin et al., 2019). Tunnel drilling, the use of a 
cortical button and interference screw locking provide 
greater stability than implanted screws connected with 
suture or orthopedic wire (Aron and Purinton, 1985; 
Diamond et al., 1999; Harasen, 2000; Martin et al., 
2019). The knotting technique and the vertical drilling 
technique associated with distal locking by suture 
anchors seem interesting, but they have only been 
tested on anatomical cat parts (Luescher et al., 2020). 
Their efficacy on an ex vivo and in situ canine format 
is therefore not known. The orientation of the tunnels 
also contributes to the stability of the synthetic implant. 
The distal tibial tunnel was drilled from the medial 
side in a latero-cranial direction, which avoids drilling 
through the fibular malleolus and helps positioning the 
cortical button on a good quality and non-weakened 
bone surface. Martin et al. (2019) chose to extend 
the drillings into the calcaneus so that the cortical 
button is applied laterally against the calcaneus, which 
potentially creates a risk of fracture. The tunnels were 
drilled with a larger diameter relatively to the size of the 
animal and at a smaller distance from each other than 
in our study. Finally, implant tensioning was performed 

Fig. 7. Profile (left) and front (right) radiographs of dog's left pelvic 
limb at 16-month postoperative check-up.
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using Kocher forceps (Buttin et al., 2020). This method 
was preferred to the less accurate subjective tensioning 
described by some authors (Luescher et al., 2020). 
The arthrodesis techniques described in the literature 
have high complication rates, with about 30% of 
the plates having to be removed (Roch et al., 2008; 
Scrimgeour et al., 2012). Skin lesions (dermatitis, 
ulceration, plantar necrosis), assembly ruptures (of 
TEFs) and septic arthritis are common (Roch et al., 
2008; Beever et al., 2016). The ligament reconstruction 
technique described here is minimally invasive and 
only requires one surgical procedure, thus decreasing 
the risk of complication. The use of a bivalve resin 
boot to provide external restraint reduces the risk of 
skin damage, while providing sufficient stabilization 
of the limb (Meeson et al., 2011; Henderson et al., 
2015). Indeed, invasive techniques such as the use of 
TEFs or a calcaneo-tibial screw are associated with 
complication rates of 31% (Nielsen and Pluhar, 2006) 
and 8% (Corr et al., 2010) respectively. In addition, 
the surgical site is easily accessible, and healing can be 
monitored regularly. 
Our study has certain limitations. The intraoperative 
surgical technique would have been better if the lateral 
side of the distal tibia had been deperiostealized. The 
cortical button would thus have been in direct contact 
with bone and not in conflict with the soft tissues on 
which it could have been affixed. High-field magnetic 
resonance imaging or an ultrasound at the 16-month 
post-operative check-up would have given us a better 
understanding of the periarticular environment of 
the tibiotarsal joint. It would also have allowed us to 
identify whether fibrosis was involved in maintaining 
joint stability. Moreover, this is a unique result. The 
recruitment of a cohort of dogs benefiting from this 
technique would allow its application to be validated in 
a more extensive and objective manner. Nevertheless, 
the low prevalence of the condition and the difficulty in 
defining the inclusion criteria (exact nature of lesions, 
head(s) involved, traumatic or non-traumatic context, 
joint laxity of either metabolic or genetic origin, etc...) 
make this clinical study difficult to implement. Similarly, 
monitoring how the distribution of the reaction forces 
of each limb evolves could be an objective indicator of 
success (Bockstahler et al., 2007; Katic et al., 2009). 
Interestingly, this result was obtained in an uncommonly 
favorable context with no marked tissue decay present 
at the joint (Vaughan, 1987; Fossum, 2013; Linn and 
Duerr, 2020). However, the surgical site is considered 
contaminated in such a context, which considerably 
increases the risk of infectious complications. It would 
therefore seem advisable to postpone the possible 
placement of an implant and to proceed only with 
conventional wound management in the first place. 
Considering the potential sequelae of tissue and bone 
remodeling, the question arises as to the feasibility and 
efficacy of implementing the technique described in our 
study following a traumatic event causing tissue decay.
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