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Article history  
The purpose of this study was to describe a pantarsal arthrodesis using a medial 
locking plate in an overweight dog. A 5-year-old, 28 kg, female dachshund presented 
with a left plantigraded hindlimb with calcaneous osteolytic injury and bone exposure. 
First, the patient was treated for the skin wound and started on a weight-loss program. 
A customized locking plate was used in the pantarsal arthrodesis. A normal hindlimb 
position and gait were observed after 27 days, and bone fusion was achieved at 60 
days postoperatively. Implant removal was performed at 120 days, and the patient 
was discharged. The dog was kept on weight-loss therapy until it achieved a body 
weight of 11 kg. The customized bone implant used for pantarsal arthrodesis proved 
feasible and effective in treating an obese dog with low bone density.  
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INTRODUCTION 
 
According to Galateanu et al. (2013), the tibiotarsal and 
tarsometatarsal joints are formed by the distal portion of 
the tibia and fibula, tarsal bones, and proximal portion of 
the metatarsal bones. The tarsus is formed by three 
irregular rows consisting of seven bones. The proximal 
row is formed by the calcaneus and talus, which articulate 
proximally with the tibia and the fibula. The central bone 
of the tarsus articulates with all the bones of the tarsus, 
acting as a support for the intertarsal joint. The third row 
is formed by the first, second, and third tarsal bones. The 
fourth tarsal bone covers the length of the two tarsal rows 
on the lateral side. 
 
Arthrodesis, or inhibition of the mobility of a joint or a set 
of joints by promoting bone fusion, is the final solution for 
joints traumatized or degraded by an 
inflammatory/infectious process in which the 

development of osteoarthritis is unavoidable (SHANIL; 
YESHURUN; SHARAR, 2006). The technique is considered 
a salvage procedure for hyperextension lesions; 
dislocations; degenerative ligament conditions; immune-
mediated arthritis; irreparable comminuted intra-
articular fractures; severe degenerative joint disease; 
severe trauma to soft tissues; and/or bones not amenable 
to primary repair, infections, and some cases of paralysis 
or nerve damage (TORUDON, 2010; TULNER; 
KLINKENBIJL; ALBERS, 2011). 
 
There are four basic steps for performing an arthrodesis: 
debridement of articular cartilage, application of bone 
graft, positioning of the articulations at functional angles, 
and promotion of stable osteosynthesis (DeHERR, 2012; 
JOHNSON; HOULTON, 2005; MUSCARELLA; SADRI; 
PUSATERI, 2012). In the case of pantarsal arthrodesis, in 
which there is induction of fusion of the bones forming the 
tibiotarsal, intertarsal, and tarsometatarsal joints, the 
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fixation can be accomplished by one of several methods. 
These include using a plate on the dorsal, medial, or 
lateral aspects of the tarsus (McKEE; MAY; MACIAS, 2004; 
SHAIL; YESHURUN; SHARAR, 2006); by pin placement 
and tension band (ALLEN; DYCE; HOULTON, 1993); by 
compression screws (lag) (KLAUSE; PIERMATTEI; 
SCHWARTZ, 1989); or through use of an external 
transarticular skeletal fixator. Here, we describe a case 
using pantarsal arthrodesis with a hybrid medial locking 
plate in an obese dog with osteolytic calcaneal injury. 

 
CASE REPORT 

 
A 5-year-old dachshund female weighing 28 kg was 
admitted for weight loss treatment. The dog had 
claudication of the pelvic limbs, left plantigraded 
hindlimb support, and the right hindlimb partially 
plantigraded due to the obese condition of the patient 
(Figure 1A). 

 
Figure 1. Photographic and radiographic images (mediolateral and craniocaudal projections) of the patient (canine female) 

submitted for left pantarsal arthrodesis. 
(A): Excess weight at the time of care. (B): Osteolysis of the left calcaneus (arrow) and subsequent loss of fixation of the gastrocnemius 
tendon. (C and D): Postoperative 30-day imaging showing well-positioned implants (customized locking plate and locking screws), and 
early joint fusion (arrows). (E): Failure (arrows) of the distal screws (metatarsals) at 120 postoperative days. (F and G): Radiographic 
images at 21 days after the second surgical intervention, showing the removal of the plate and intact screws, and the remaining four 
fragments of the fractured screws (red arrows). There is fusion between the articular lines (yellow arrows). (H): Support with limb load 
submitted for pantarsal arthrodesis (left) at 60 days following implants. 

 
On physical examination, nothing was found outside the 
normal patterns for the species, except for an increase in 
popliteal lymph nodes and the presence of a wound with 
exposure of the left calcaneus and tendinous involvement. 
Laboratory tests such as hemogram and serum 
biochemistry (renal and hepatic) were within the 
reference values, but the leukocyte count was at the lower 
limit (6,300 μl). Due to the absence of clinical signs or 
history of cardiac disease, cardiac exams were not 
performed as well as research for endocrinopathies with 
hormonal tests due to restrictions on the part of the 
owner and the good response to weight loss food 
management program. 
 

Radiographic examination revealed signs of septic 
arthritis in the tibiotarsal and left tarsometatarsal joints, 
with osteolysis of the calcaneus and loss of the fixation 
point of the common tendon of the gastrocnemius, as well 
as chondrodystrophy (Figure 1B). Wound management 
included dry dressing after washing with physiological 
solution and the use of healing ointment. We employed a 
wet-dry dressing after granulation and antimicrobial 
therapy with amoxycillin and potassium clavulanate (22 
mg/kg every 12 hours for 28 days). Other facets of the 
treatment plan included maintenance of the weight-loss 
regimen and customization of a locking plate (for use on 
the medial face of the limb) with a 120 degrees angle and 
perforations of 1.5 mm and 2.0 mm to accommodate the 
left pantarsal arthrodesis procedure. The angle of the 
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plate was based on the contralateral joint with the patient 
in quadrupedal position. 
 
After the implant was manufactured, new laboratory tests 
demonstrated resolution of the leukopenia. For the 
surgical procedure, anesthetic protocols were completed, 
and the patient was maintained under inhalation 
anesthesia with isoflurane (1,5-2 CAM) combined with 
epidural anesthesia with lidocaine (2 mg/kg), 
bupivacaine (0.75 mg/kg), and methadone (0.1 mg/kg). 
After induction, cefazolin (30 mg/kg) was administered 
intravenously; at the end of surgery, dipyrone (25 mg/kg) 
was administered subcutaneously. 
 
The patient was placed in the left lateral decubitus 
position, previous and definitive antisepsis of the affected 
limb were performed. For exposure of the crural tarsal 
joint, osteotomy of the medial malleolus was performed. 
After arthrotomy, we debrided the articular surface with 
an electric drill until the subchondral bone was exposed 
under irrigation. The intertarsal and tarsometatarsal 
joints were then debrided in the same manner. To ensure 
adequate fit of the plate to the medial surface of the 
involved bones, the remainder of the medial malleolus of 
the tibia was milled. Access to the right iliac wing was 
created for the collection of cancellous bone, which was 
placed between the milled joints.  
 
After anatomical reduction of the crural tarsal joint, 
screws were inserted through the plate in the talus and in 
the distal tibia, maintaining reduction of the crural tarsal 
joint. At the same time, manual compression of the 
fragments was performed. The other screws were 
inserted—first into the metatarsals—thus maintaining 
the stability of the joint, then the remaining holes were 
blocked, ensuring the angle of the joint was consistent 
with the angle of the plate, as previously determined 
(Figure 1C and 1D). The incised tissues were sutured with 
poligrecapone 25 2-0 and nylon 3-0.   
 
A Robert Jones bandage was applied only on the first 
postoperative day. Sutures were removed on the ninth 
postoperative day, at which time the patient already 
supported the hindlimb and the cutaneous surgical 
wound was completely sealed. It was recommended that 
the patient adhere to a physiotherapy program to ensure 
better results, but that recommendation was not followed 
by the owner. A monthly radiographic follow-up was 
performed until bone fusion was visible between the 
involved joints, which occurred around the 60th 
postoperative day. 
 
At four months following surgery, the patient began to 
exhibit acute lameness of the operated limb, accompanied 
by pain on manipulation of the involved joint. After the 
physical and radiographic examinations, we noticed a 
deviation of the implant from the bone axis and breakage 
of the four distal screws (Figure 1E). Since the arthrodesis 
was already complete, a Robert Jones bandage was used 

to limit further damage and provide comfort until the 
patient’s implants were removed. Implant removal 
occurred close to the 180th postoperative day, since the 
owner presented restrictions that prevented mediated 
intervention (Figure 1F and 1G). Near the 21st day 
following the second surgery, the patient—which now 
had functional limb strength and maintenance of joint 
angulation—was discharged surgically (Figure 1). The 
patient was monitored for weight control during the 
entire period. 
 

DISCUSSION 
 
The patient exhibited a satisfactory clinical evolution, 
with progressive limb support from the first 
postoperative week and total support on the 27th 
postoperative day, showing improvement in ambulation 
with total correction of the plantigraded position. 
 
The decision to place a medial locking plate was based on 
its biomechanical advantages of greater resistance and 
durability over an external skeletal fixator in light of the 
loads to be supported, primarily because the patient was 
overweight (score of 9, according to the Nestlé Purina 
Body Condition System Pet Care Center, validated by 
LAFLAMME, 1997). Other factors were the unreliability 
and reduced durability of the external skeletal fixator, and 
the fact that an external skeletal fixator would cause 
constant friction on the patient's abdomen. In addition, 
the angular stability conferred by locking plates and 
screws is especially advantageous in cases where there is 
poor bone quality (FITZPATRICK et al., 2009). The hybrid 
medial locking plate adequately corresponded to the 
proposed purpose, demonstrating enough resistance to 
allow weight support. There were no failures in the 
critical postoperative phase, with failure occurring only 
after the arthrodesis process was nearly complete. The 
positioning of the plate allowed complete immobilization 
of the involved joints and neutralization of the forces 
acting in place. Despite the anatomical difficulties of the 
region (PIERMATTEI; FLO, 2006), the case evolved 
satisfactorily. 
 
The autogenous cancellous bone graft proved to be of 
great benefit in the evolution of the case—corroborating 
the literature—and promoted osteoconduction and 
increased surface area for joint fusion (THORDARSON; 
KUEHN, 2003). Interfragmentary compression is also 
recommended to ensure greater durability of the 
implants by ensuring greater contact between the load-
distributed surfaces, in addition to allowing faster joint 

fusion (DEHEER, 2012; MUSCARELLA; SADRI; 
PUSATERI, 2012; PIERMATTEI; FLO, 2006). However, 
the patient had low bone density, so it was decided that a 
locking plate would be used without interfragmentary 
compression. 
 
The articulation of the tarsus has normal angles of flexion 
and extension, varying between 65 and 75 degrees, and 
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between 90 and 110 degrees, respectively (NOGUEIRA; 
TUDURY, 2002). In the case of arthrodesis of this joint, the 
recommendation was to preserve the articular angle of 
140 degrees (TURNER; LIPOWITZ 2005). However, due to 
the obesity of the patient, we chose maintenance of a 120 
degrees joint angle measured in the contralateral limb in 
order to avoid postoperative ambulatory difficulties. 
 
The use of a high-rotation mill under irrigation to perform 
the chondrectomy was satisfactory, since it allowed 
adequate exposure of the subchondral bone and 
preservation of the contour of the articular surface 
without loss of limb length (PIERMATTEI; FLO, 2006; 
TURNER; LIPOWITZ, 2005). 
 
It is worth emphasizing the importance of the continuity 
of the weight reduction program as complement to the 
success of the orthopedic intervention. The patient—a 
dachshund—went from a condition of obesity (28 kg) to 
acceptable overweight (11 kg at discharge). This weight 
loss did not create apparent changes in the angles of the 
evaluated joints, but it did result in a lower load, 
guaranteeing preservation of the previous angulations. 
 
Fusion of the joint occurred slowly and progressively. At 
the 27th postoperative day of the first surgery (Figure 1C 
and 1D), the bone union already showed expected 
evolution for the period, since there were no changes that 
suggested areas of cartilage permanence (FU; HUANG; 
TIEN, 1999). We observed mild bone consolidation 
without signs of joint arthritis (GORSE; EARLEY; ARON, 
1991). However, at the time, there was a reduction in the 
bone mineral density of the distal portions of the left tibia 
and fibula, as well as of the ipsilateral tarsal bones, and 
the fixation method was efficient at that point for the bone 
condition, as reported by Fitzpatrick et al. (2009). It was 
believed that this condition was due to disuse of the limb 
(MAEDA et al., 1993) or nutritional deficiency (CROCHIK 
et al., 1996), and recommendations included daily sun 
baths for 30 minutes in the morning, continued mineral 
supplementation, and light walking In subsequent 
monthly return visits, improvement of the bone condition 
was observed until complete joint fusion at about 60 
postoperative days, which corresponds to findings 
presented by other authors, such as Dórea Neto (2003). 
 
We did not remove the implant due to the absence of 
complications, as described by Harasen (2002), but close 
to the 120th postoperative day, there was fracture of the 
distal screws and deviation of the plate on its axis (Figure 
1E). This was probably due to the action of the weight and 
forces of the ligaments, tendons, and adjacent long bones. 
Acting as levers, these structures end up working against 
immobilization at the attachment sites (LAUGE-
PEDERSEN, 2003; OLMSTEAD et al., 1995), but without 
affecting the quality of the joint (Figure 1E). The Robert 
Jones bandage was effective in providing stability and 
comfort until removal of the implants.  
 

As no signs of osteomyelitis were observed, we decided to 
leave the distal screws in place. The screws had fractured 
over a period of time and become incorporated into the 
local fibrous tissue, making removal traumatic and 
possibly causing local instability. 
 
At 21 days following the second intervention, the patient 
showed good recovery, with no signs of pain or 
discomfort on palpation. The patient walked without 
limping with a full load on the limb, and maintenance of 
the proposed joint angle was observed, demonstrating 
success of the procedure (Figure 1F, 1G and 1H). 
 

CONCLUSION 
 
The surgical technique proved to be feasible and 
satisfactory, ensuring the immobilization of the articular 
surfaces, weight support, and correction of the 
plantigraded position. It allowed and bone formation and 
remodeling at 60 postoperative days, even though the 
patient was obese and had low bone density. 
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