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Nowadays navigation is considered a useful tool for 
in vivo research, for standardization and for the control of 
surgical prosthetic implantation especially, in complicated 
cases. Still, the numbers in which this technique can be 
used is much less with respect to the advantages that its use 
can achieve. This is mainly due to expensive cost and user 
friendliness of the system.

According to an American study, there will be a 60 % 
increase in the number of revisions of joint replacements 
between 2005 and 2030, but there will not be enough sur-
geons in the world to manage this increase. A recent study, 
from the British joint registry of implants published in the 
Lancet [8], shows that the unicompartmental knee replace-
ment (UKR) is an excellent operation. It leads to early 
functional improvement and recovery with fewer compli-
cations and mortality, compared to total knee replacement. 
But this includes a higher revisions rate.

The aim, from now on, is to work towards decreas-
ing the number and severity of revisions, with less and 

Computer-assisted surgery (CAS) in orthopaedics was 
officially introduced in 1991, at the Muller’s laboratories 
(Bern), when Professor Nolte inserted the first pedicle 
screw in a saw bone using a computer navigator [10]. Then, 
it spread widely especially in France and Germany; in 
1997, in Grenoble centre, Picard and Saragaglia introduced 
the first image-free system for total knee replacement [11].
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less-invasive prosthesis, implanted with a more precise 
technique. In fact, the three major causes of failures are 
related to wear, loosening and instability, and this is due to 
a problem of imbalance and malalignment, both related to 
surgical technique.

CAS was developed to assist surgeons dealing with the 
various phases of [6] osteoarthritis deformities, ligaments 
balance, assessment of pre- and post-operative pathology 
and the control of surgical acts in the operating room.

Several authors have published research showing CAS 
effectiveness in total joint replacement for both anatomi-
cal accuracy and functional improvement. Recently, an 
Australian registry study that has also shown that the sur-
vival in patients less than 65 years of age has increased. 
This study, which included all grades of surgeons and all 
the navigation systems used in Australia, brings a strong 
evidence on how computer navigation is reducing the 
number of revisions in younger patients [4]. The problems 
previously quoted with navigation are the longer surgical 
time and cost for hospitals and companies [12]. For small 
implants using computer assistance and robotics, there are 
few studies, mainly in unicompartmental knee replacement, 
showing similar results [2, 6, 9].

Today, the world of CAS is varied, starting with the 
planning of the surgery that requires specific radiologi-
cal images software running on the computer. The cutting 
guides, patient specific jigs require a computerised CT or 
MRI study for their realisation [13].

The robot, after the aggressive steps of the first mod-
els, is moving towards less bulky solutions, with more 
precise software, although the costs remain high. This has 
increased the number of surgeons, especially the younger 
one, attracted towards this technology [1, 5].

The indications and scope of applications have been 
expanded. Navigation in ACL and osteotomies around the 
knee offer important cues and considerations [7]. Finally, 
the revision of the prosthesis using computer assistance 
allows control of the joint line, even when the bone is miss-
ing. It gives an excellent aid for the correct implantation 
[3]. The use of computers is slowly expanding also into 
the oncological orthopaedic surgery where it can save the 
limbs and joints. Further improvements in the develop-
ment of less expensive and less-invasive computer systems 
as well as the use of new technologies like inertial sensors 
will provoke a further adoption of CAS, improving clinical 
outcome and documentation of our results.

The conclusion that can be agreed is that CAS is a tech-
nology that improves the clinical results thus improving the 

precision and accuracy of surgery; therefore, it should be 
considered part of the usual surgery instrumentation not as 
a plus.
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