MIO Acetabular Fracture Repair with an angle-stable interlocking nail
CASE REPORT:
Acetabular fractures are relatively uncommon fractures in the dog that typically occur in conjunction with fractures in at least two other locations in the pelvis.1 Articular fracture repair principles dictate that acetabular fractures should be treated with direct, anatomic reduction followed by rigid internal fixation to optimize future joint function.  The surgical approach for direct visualization of acetabular fracture reduction often involves a greater trochanteric osteotomy which can be associated with significant patient morbidity.2 Minimally invasive osteosynthesis (MIO) offers a novel approach to acetabular fracture repair that may minimize the morbidity associated with an open approach to the acetabulum.  Several ex vivo studies have validated the feasibility of fluoroscopic assisted or arthroscopic assisted MIO acetabular fracture reduction and stabilization using a MIPO technique.3,4 Outcome after MIPO stabilization of an acetabular fracture in a single dog was reported to be favorable.3

A 1.5yr old, Standard Poodle presented after being kicked by a cow. The patient had a moderate, right hindlimb lameness. Discomfort and crepitus were elicited during right hip manipulation. Pelvic radiographs and CT scan revealed three fractures of the right hemipelvis. Most notably, a moderately displaced short oblique fracture of the dorsal acetabulum. Additionally, a transverse fracture of the caudal ischium and a transverse fracture of the pubis were present (Fig 1). Treatment options were discussed with the owner and an MIO approach to acetabular fracture reduction and stabilization was elected.

The patient was positioned in left lateral recumbency. A 2.7mm, 30 degree arthroscope (a) was inserted into the right coxofemoral joint through a dorsal portal (Fig 2). A 2.0 mm shaver inserted through a craniodorsal portal was used to debride the intra-articular fracture hematoma. The acetabular fracture site was identified. A narrow (0.5 mm) region of articular cartilage loss was appreciated on each side of the fracture site. Articular cartilage on the remainder of the femoral head and acetabulum was noted to have grade 0 wear on the modified Outerbridge scale. The round ligament had mild fraying changes but was intact.  No evidence of DAR wear, labral tearing or joint capsule tearing was appreciated (Fig 3).

A caudal mini approach to the right ischiatic tuberosity and caudal right ischiium was created along with a mini approach to the dorsal right ilial wing.  Toothed bone holding forceps were applied to the ischiatic tuberosity and to the ilial wing. The acetabular fracture was indirectly reduced under direct arthroscopic visualization using the bone holding forceps on the ilial wing and ischiatic tuberosity.  A 1.6 mm K-wire was inserted through the caudal aspect of the right ischium and advanced cranially under fluoroscopic guidance through the right ischium and into the right ilium passing dorsal to the lunate surface of the acetabulum.  Reduction of the articular surface of the acetabulum was confirmed using arthroscopic visualization of the fracture site.  A 2.7mm cannulated drill bit was used to overdrill the K-wire while maintaining reduction of the fracture segments. A 3 mm trial nail was inserted through the prepared bone tunnel from caudal to cranial followed by insertion of a 3mm diameter x 78mm long angle-stable interlocking nail (AS-ILN) (b). The nail was secured with two, bolts placed in the cranial-most and caudal-most bolt holes of the AS-ILN. Arthroscopic evaluation of the acetabular articular surface was utilized during AS-ILN insertion to confirm accurate placement of the AS-ILN and appropriate reduction of the acetabular fracture (Fig 4). The patient recovered from anesthesia uneventfully and was noted to be weight bearing with a moderate right hindlimb lameness the day following surgery.

A recheck examination was performed at 8- weeks post-operatively. The patient was noted to be walking with minimal evidence of lameness. Pelvis radiographs were obtained and acetabular reduction was noted to be unchanged in comparison to the postoperative radiographs. Early new bone formation was present bridging the acetabular fracture site.  The caudal ischial and pubic fractures had healed and remodeled. 

AS-ILNs are designed to be inserted within the medullary canal of long bones and provide increased resistance to bending and torsion as compared to bone plate fixation.5 Minimally invasive nail osteosynthesis (MINO) has successfully been used for reduction and stabilization of traumatic long bone fractures.6 However, AS-ILN are not traditionally used for fracture repair in the pelvis because of the challenge of safely inserting the nail into an irregularly shaped bone without a medullary canal. Combined arthroscopic and fluoroscopic guidance of fracture reduction and AS-ILN insertion enabled accurate placement of the nail within the cancellous bone of the ischium and ilium of this dog. 

In this report, an AS-ILN was utilized successfully to stabilize a dorsal acetabular fracture in a dog. The authors feel that the concurrent use of both fluoroscopy and arthroscopy to guide fracture reduction and implant insertion played a vital role in the achievement of a successful outcome in this patient.   

(a) Arthrex Vet Systems, Fort Myers, FL.
(b) I-Loc® BioMedtrix, Whippany, NJ.
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