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Abstract 

Accuracy of implantation using computer assisted navigation and robotic total knee replacement 
arthroplasty (TKR) and total hip replacement (THR) has been proven. Templating the pre-operative 
radiographs has become standard. This gives an insight into the pre op planning and the sizes most 
likely to be used. This helps to reduce the inventory for storage of implants and cost. While the 
templating of radiographs has been helpful, implant sizes prediction remains less than desirable. Aim 
of present study was to look at the predictability of implant sizes in CT planning for robotic surgery. 30 
MAKO robotic joint replacements were performed (15TKR/15THR) with pre op CT scans for implant 
size. For TKR, the sizes used were mean 5 in femur and tibia (SD1 and range 3-7). In tibia, size used 
was same as predicted. In the femur in two cases the size was reduced by one to balance the gaps. Insert 
thickness was increased by one size in 4 cases. For THR, the acetabular cup, femur, head diameter and 
offset were predicted 100%. The neck length had to be changed in some cases by up to two sizes. for 
balance/stability. In conclusion the CT scan pre-operative planning for MAKO robotic knee joint 
replacement can predict 100% times the size of tibia, within one size of femur and insert for TKR. 
These figures are better than published predictability of templates of plain radiographs where implant 
size was predicted 42% for femoral and 37% acetabular components while 87% of the femoral 
components and 78% of the acetabular cups were accurate within one size up and down. 

Introduction: The accuracy of implantation using computer assisted navigation (1,2,3) and 
robotic total knee replacement arthroplasty (TKR) and total hip replacement (THR) has been proven 
and accepted (4,5,6). Templating the pre-operative radiographs has become standard in many modern 
units of joint arthroplasty (7). This gives an insight into the pre op planning and the sizes that will most 
likely be used during the surgery. This helps to reduce the inventory on the shelf for storage of implants 
as well as reduces the total numbers required as you can order the required sizes only instead of having 
the full inventory which costs the company as well as the hospitals, needing a lot more manpower and 
economic resources in the process. While the templating of radiographs has been helpful it has not led 
to complete belief in the system and predictability of the implant sizes remains less than desirable. 
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Aim: Aim of present study was to look at the predictability of implant sizes in CT planning for 

robotic surgery. Method: 30 MAKO robotic joint replacements were performed including 15 total 
knee replacements and 15 total hip replacements. The pre op planning was done on CT scans. This gave 

the sizes of the implants. Results and Discussion: For TKR, the sizes used were mean 5 
in femur as well as tibia with SD of 1 and range 3-7. In tibia the size used was always the same as 
predicted on the pre-operative planning of the CT scans. In the femur only in two cases the femoral size 
was reduced by one size to adjust for the soft tissue gaps as flexion gap was tight to begin with, which 
is unpredictable on the CT scans. The predictability of the insert thickness was not as good and had to 
be increased by one size in 4 cases. For the hips, the acetabular as well the femoral sizes were planned 
on the CT scan. For the acetabular cup the sizes were predicted 100% times. For the femur size as well 
the offset the sizes were predicted 100% times. The head diameter was used, as had been planned 100% 
times. The neck length had to be changed due to the soft tissue and clinical feel in many cases either 
changing 4 or 8mm length to the pre-planned case, in order to maximise per operative balance and 
stability. In conclusion the CT scan pre-operative planning for MAKO robotic knee joint replacement 
can predict 100% times the size of tibia, within one size of femur and insert. CT scan pre-operative 
planning for MAKO robotic hip joint replacement can predict 100% times the size of cup, size of femur, 
size of liner, size of head, and within two sizes of the neck length. These figures are better than published 
predictability of templates of the plain radiographs. (7). In the 2D digital templating the implant size 
was predicted exactly in 42% for the femoral and in 37% for the acetabular component. 87% of the 
femoral components and 78% of the acetabular cups were accurate within one size (7). The weakness 
of the study could be that the numbers are small and when it goes to hundreds there may be variations, 
but the authors predict there may be variation of up to one size of the main implants. The poly insert 
and neck length sizes may still vary by two sizes. Hence the CT scan pre planning for MAKO will help 
in managing the implant inventory better and may reduce the delays in getting the implant to the 
operating room as we already know which size should be available for opening immediately when it is 
required. Authors believe that such high accuracy is due to the CT based 3D planning as well as robotic 
based preparation of the bones. However, authors do not recommend that other sizes should not be 
available nearby if needed.  
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