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Key Points 

 Preoperative planning can be used to determine the appropriate implant type and 
size on a case-by-case basis; it can also serve as a surgical rehearsal.  

 Strict attention to details of the surgical procedure including preoperative patient 
positioning, reamer and broach alignment and use of local anatomic landmarks 
aid in repeatable and accurate implant positioning. 

 
Case Selection 
 The difficulty of total hip replacement surgery varies on a case-by-case basis due 
to a variety of factors.  Patient skeletal size and obesity effect surgical exposure, with 
lean, medium to large patients being the least challenging.  Pathologic changes in the 
skeleton also affect the degree of difficulty.  Factors such as dorsal acetabular rim wear, 
acetabular infilling with bone, chronic craniodorsal luxation, femoral medullary sclerosis, 
and lateral cortical drift of the medial femoral cortex increases the complexity of surgical 
exposure, acetabular and femoral preparation, and implantation.  Recognizing these 
variations in skeletal pathology allows the surgeon to anticipate the challenges of each 
individual case, and select cases that are within the technical ability of the surgeon. 
 
Preoperative Planning 
 Preoperative planning is performed to determine the appropriate acetabular and 
femoral implant sizes.  In the case of a press fit stem, a range of sizes may be determined; 
the smaller stem is placed if cancellous bone quality is good, while a stem one size larger 
may be placed if the cancellous bone is relatively soft and the broach alignment is along 
the neutral axis of the femur.  In addition, the appropriate size CFX stem can be 
determined as a back up plan.  The correct position of the implants, including cranial to 
caudal cup location, cup version, depth of stem seating, and stem alignment with 
reference to the patella in the mediolateral view can be determine preoperatively. 
 
Anatomic Variation 
 In addition to sizing the implants, variations in anatomy can be identified during 
the preoperative templating process.  The normal retroversion of the acetabulum of the 
dog is 10-15 degrees, and this is the typical angle at which the cup is positioned.  If the 
patient’s acetabular version differs significantly from this, appropriate alterations in 
reaming and cup insertion can be made during the cup implantation process.  The 
anteversion of the femoral head and neck, location of the center of the femoral neutral 
(anatomic) axis in the mediolateral view with respect to the femoral neck and acetabular 
fossa, and the position of the medial edge of the greater trochanter can be identified on 
the preoperative radiographic views.  If the greater trochanter overhangs the neutral axis 
of the femur, the medial edge will need to be broached away to allow the stem to be 
placed in a neutral position. 
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Pathologic Variation 
 Progressive wear of the dorsal acetabular rim is common in dogs with hip 
dysplasia.  This can be noted on the preoperative radiographs, and an exposed portion of 
the dorsal aspect of the acetabular component can be expected during surgery.  
Acetabular infilling with bone is easily recognized in preoperative radiographs, and the 
depth of this bone can be used as a guideline for depth of reaming necessary to reach the 
medial acetabular wall.  Femoral medullary sclerosis occurs secondary to a variety of 
pathologic conditions of the hip, including canine hip dysplasia with chronic coxofemoral 
subluxation or luxation, and capital physeal fracture malunion.  This radiographic finding 
varies from subtle to obvious; the presence of even subtle sclerosis indicates that femoral 
cancellous bone is significantly less compliant than normal bone.  Thus, broaching will 
be much more difficult than usual; gradual broaching with neutral broach alignment is 
critical to avoid femoral fissure fracture. 
   
Patient positioning 
 Implantation of the acetabular component is performed relying on local 
landmarks.  In addition, the BFX or CFX cup should be placed such that the truncated 
face is parallel to the floor (Angle of Lateral Opening [ALO] of 45 degrees), or slightly 
tilted from dorsolateral to ventromedial (ALO slightly less than 45 degrees).  These 
guidelines assume that the patient is in a true lateral position and is maintained in that 
position during cup preparation and implantation.  A vacuum bag and adhesive tape, or 
the positioning board can be used to position the patient in a lateral recumbence, and 
maintain the patient in this position throughout the procedure. 
 The cranial and caudal poles of the cup should uniformly match the available 
bone stock; this will place the implant in the appropriate angle of retroversion.  The 
appropriate retroversion of the cup can be measured from preoperative and postoperative 
images to determine the appropriate angle, and confirm appropriate positioning 
postoperatively. 

 
Figure 1: Patient positioning in vacuum bag; note that the spine is parallel to the table 
edge, and the opposite hind limb is taped in a position that allows complete range of 
motion of the operated limb. 
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Implant alignment 
 The alignment of press fit implants is primarily determined by the reamed and 
broached axis.  Local landmarks including the cranial and caudal acetabular pillars and 
truncated portion of the acetabular component are useful to confirm appropriate implant 
orientation.  Alignment of the femoral component in the frontal plane is based on 
alignment of the broach with the center of the patella, as long as no significant femoral 
varus or valgus is present (Figure 2).  Alignment in the sagittal plane is more variable on 
a case-by-case basis, due to variation in the procurvatum of the femur.  In order to 
determine appropriate point to “aim” the broach, a line can be drawn along the centerline 
of the template; the location of the reference line with respect to the patella determines 
the appropriate location to aim. 
 Intraoperative alignment of the reamer and broach shafts is facilitated by a team 
approach to check and double check the alignment with respect to local landmarks.  
During acetabular reaming, the instrument nurse is in an appropriate position to assess the 
vertical alignment of the alignment bar on the reamer shaft.  During femoral broaching, 
the assistant holding the limb at the stifle is best suited to assess varus and valgus 
alignment, while the instrument nurse assesses cranial to caudal alignment with reference 
to the patella (Figure 2). 
 

 
Figure	2:	Digital	radiographic	template	images	of	a	BFX	femoral	stem	in	the	frontal	
(A)	and	sagittal	(B)	planes.		Due	to	the	femoral	varus	that	is	present	in	this	patient,	
the	central	axis	of	 the	stem,	and	thus	 the	broach,	must	be	aligned	with	 the	medial	
edge	of	 the	patella	 (A).	 	The	stem	 insertion	 level	 (6	mm,	A	and	B)	 is	noted	on	 the	
images,	and	a	line	has	been	drawn	indicating	the	relationship	of	the	central	axis	of	
the	stem	and	the	patella	in	the	mediolateral	view	(B).	
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