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This study aimed to assess if patient-matched cutting 
blocks reduce operating time, blood loss and length of 
stay on top of improving implant alignment and offer 
operational or economic benefits, as claimed by 
 manufacturers.
We retrospectively reviewed patients undergoing 
TKA using patient matched technology and com-
pared them with patients undergoing TKA using 
standard instrumentation ; all were operated on be-
tween September 2010 and June 2012. All procedures 
were performed by a single surgeon at a single centre 
using the same implants. We collected data on operat-
ing time, length of stay and blood loss and also mea-
sured component alignment.
Thirty-nine patients underwent TKA using patient-
matched technology during the study period. Data 
was compared with that from 50 patients undergoing 
TKA using standard instrumentation during the 
same period. We found no significant difference in 
operating time, length of stay or blood loss between 
the two groups. There was also no difference in femo-
ral or tibial component alignment although we did 
observe that the femorotibial angle of TKAs using 
patient-matched technology was 0.9º more valgus 
(183.5º versus 182.6º, p = 0.035).
In this study, patient-matched technology did not 
 appear to give any clinical advantages over standard 
techniques although, equally, it did not appear to 
show any disadvantages. Further studies are needed 
to evaluate whether operational or economic benefits 
may be achieved by adoption of patient matched in-
strumentation.

Keywords : total knee arthroplasty ; patient-matched 
cutting blocks ; results.

INTRODUCTION

Total Knee Arthroplasty (TKA) has long been 
recognised as the gold standard treatment for ad-
vanced osteoarthritis of the knee. With the annual 
number of TKAs performed continuing to rise (7) 
alongside an increasing economic burden, there is 
still much impetus to improve clinical efficiency 
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while maintaining patient satisfaction and long term 
results. Patient-matched technology is one such 
method that industry has developed to achieve this 
goal. 

Patient-matched technology utilises pre-opera-
tive imaging to create a 3-dimensional model of the 
affected knee. This model is used to generate cus-
tom instrumentation to guide resection of the distal 
femur and proximal tibia (5). The suggested benefit 
of this method is improved accuracy of component 
placement as well as increased efficiency through 
reduced operating time, equipment use and patient 
length of stay (8). To date, the only published pro-
spective, randomised study did show statistically 
significant reductions in hospital stay and operative 
time as well as better post-operative mechanical 
alignment compared to the control group. However, 
this was with a small cohort (8) and a number of 
other studies have failed to fully replicate these re-
sults (1,3,9). 

We have audited the first cohort of patients un-
dergoing patient-matched TKA at our centre, by a 
single surgeon. We have compared the operating 
time, blood loss, length of hospital stay and compo-
nent alignment of these cases with a cohort of the 
same surgeon’s TKAs undertaken with standard 
 instrumentation. We have analysed the results to 
 determine whether there were any differences in 
these metrics between the two groups. 

MATERIALS AND METHODS

We retrospectively reviewed all patients undergoing 
TKA between September 2010 and June 2012 by a single 
surgeon (CB) at a single centre (The South West London 
Elective Orthopaedic Centre (the EOC)). During this 
 period 39 patients underwent TKA using the Visionaire® 
patient-matched extramedullary instrumentation (Smith 
& Nephew Inc., Memphis, USA) and 50 patients under-
went TKA using standard instrumentation (femoral intra-
medullary and tibia extramedullary). All patients received 
the Genesis II® implant (Smith & Nephew, Memphis, 
USA). We recorded operating time, blood loss, length of 
stay and measured component for all cases. We also 
compared the operating time of the first five cases under-
taken using patient-matched instrumentation with the last 
five to investigate whether learning curve had a signifi-
cant impact.

All patients in the patient–matched group underwent 
pre-operative imaging as per the Smith & Nephew guide-
lines. This involved magnetic resonance imaging (MRI) 
of the knee and a full-length weight-bearing radiograph. 
These images were sent to Smith & Nephew for analysis 
and subsequent production of femoral and tibial cutting 
blocks.

We classified operating time as time between knife-to-
skin and skin closure. This information is collected 
 routinely in our centre by nursing staff as part of normal 
theatre documentation. We used percentage fall in hae-
moglobin (Hb) and haematocrit (HCT) to demonstrate 
blood loss. All patients had a pre-operative full blood 
count (FBC) check and a routine check on the second 
post-operative day. If a patient received a blood trans-
fusion before this time his/her pre-transfusion Hb/HCT 
was used. 

Post-operative AP knee radiographs were used to 
measure component alignment. This was done using 
TraumaCad x-ray analysis software. Femoral alignment 
angle was measured between a line parallel to the femo-
ral condyles and a line along the femoral shaft axis.  Tibial 
alignment angle was measured between a line parallel to 
the baseplate of the component and a line along the tibial 
shaft axis. Femorotibial angle is the total of the femoral 
and tibial alignment angles, with results > 180° indicat-
ing valgus alignment.

The unpaired Student’s t-test was used to compare all 
the data between the 2 groups. Variance was compared 
using the two sampled F-test.

RESULTS

In the patient-matched group there were 20 men 
and 19 women. The standard group contained 
25 men and 25 women. The patients in the patient-
matched group were significantly younger than 
those in the standard group (p = 0.0001). There was 
no significant difference in BMI (Table I).

There were no significant differences in length of 
stay, operating time or percentage fall in Hb be-
tween the two groups (p > 0.05). The difference in 
both tibial and femoral component alignment be-
tween the groups was also statistically non-signifi-
cant. There was, however, a significant 0.9° differ-
ence in femoro-tibial angle between the two groups 
(p = 0.035) (Table II). We found the variance of 
femoral component alignment to be significantly 
greater in the patient-matched group (Table III).
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DISCUSSION

We found no significant improvement in mea-
sures of clinical efficiency (operating time and 
length of stay) between the two groups although 
there was a non-significant mean reduction in length 
of stay of nearly one day in the patient-matched 
group. However, this could be explained by the 
 significantly lower mean age of this group. Indeed, 
at our centre the median length of stay following 
TKA is 4 days for the age range 60-69, compared to 
a median of 5 days for those aged 70-79.

Equally there was no significant difference in the 
percentage fall in Hb or HCT from pre-operative to 
post-operative measurements. It is sometimes claimed 
that use of patient-matched instrumentation will 
 reduce blood loss because the intramedullary canal 
is not violated (4). The operating surgeon routinely 
uses extramedullary instrumentation for tibial align-
ment. Although major bleeds are often seen from 
the femur, rather than the tibia, it is likely that, as 

the tibial canal is not violated when using standard 
instrumentation, we would not see as significant a 
difference in blood loss between the two cohorts. 
Mean alignment of both the tibial and femoral com-
ponents was similar in both groups. However, the 
variance in femoral alignment using standard in-
strumentation was significantly less than that using 
patient-matched (p = 0.038). This suggests that 
aligning the femoral component using an intra- 
medullary guide gives more reproducible results 
than with a patient-matched cutting block. There 
were no significant differences in the variance of 
tibial component alignment.

There was a statistically significant difference 
 between the post-operative anatomical alignment of 
the groups, with the patient-matched being in 0.9° 
more valgus with a mean of 183.5°. The clinical sig-
nificance of this is unclear. It is generally accepted 
that restoring a neutral mechanical axis is the gold 
standard of TKA. This is accomplished by achiev-
ing approximately 5° to 7° valgus femoro-tibial 

Table I. — Demographics
Standard group (n = 50) Patient-matched group (n = 39) p value

Age (mean, SD, range) 72.7 ± 8.56 (48-86) 64.0 ± 9.0 (45-88) 0.0001
BMI (mean, SD, range) 30.4 ± 5.3 (22-46) 30.3 ± 5.9 (23-44) 0.93
Sex (male/female) 25/25 20/19 –

Table II. — Outcomes
Variable Standard group

(n = 50)
Patient-matched group

(n = 39)
p value

Operating time (min)
(mean, SD, range)

75.34 ± 12.86 (56-123) 74.38 ± 11.07 (51-108) 0.712

Length of Stay (days)
(mean, SD, range)

6.72 ± 4.11 (2-24) 5.74 ± 3.81 (3-19) 0.254

% Hb fall
(mean, SD, range)

31.6 ± 6.3 (20.3-45.7) 29.3 ± 7.1 (12.8-43.4) 0.112

% HCT fall
(mean, SD, range)

31.8 ± 5.4 (19.7-40.1) 29.5 ± 7.9 (11.4-44.2) 0.112

Femoral component alignment
(mean, SD, range)

94.7 ± 1.26 (92-98) 95.0 ± 1.74 (91-98) 0.253

Tibial component alignment
(mean, SD, range)

87.9 ± 2.10 (84-93) 88.5 ± 2.02 (85-94) 0.223

Femoro-tibial angle
(mean, SD, range)

182.6 ± 2.1 (178-188) 183.5 ± 1.82 (180-188) 0.035
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There were two cases (case 4 and 24 in figure 1) 
where operating time was considerably lengthened. 
In both of these cases it became clear at the time of 
operation that the cuts made with the patient-
matched block were incorrect. It took some time to 
appreciate how to rectify this error and to undertake 
subsequent soft tissue balancing. Both cases had 
satisfactory alignment on post-operative radio-
graphs. 

These findings go against those of Noble et al (8) 
who, in the first randomised prospective study on 
patient-matched instrumentation, found statistically 
significant reduction in length of stay and operating 
time as well as improved alignment in the patient-
matched cohort. Both Boonen et al (1) and Nunley et 
al (9) also found operating time to be significantly 
less in that cohort. Our findings do, however, con-
firm those of others (1,3,9) who have shown that pa-
tient-matched instrumentation does not appear to 
improve component alignment.

An extra factor to consider is the number of in-
strument trays used. Although not measured in this 
study it has been reported that using a patient-
matched system reduces the number of instrument 
trays used to a mean of 4.3 compared with a mean 
of 7.5 when standard instrumentation is used (8). 
This may well have an impact on set-up and clear-
up times as well as cost of sterilisation and re-
packing. 

The senior author reports that there have been 
some issues with the patient-matched tibial cutting 
blocks. There have been at least three cases where 
the suggested cut was off by a large margin. As such 
we encourage the surgeon to check the cuts, which 
can be done with a specially available insert and 
alignment rod. The reason for these errors is unclear 
but it is thought that they may have resulted from 
the 3D MRI reconstruction and long leg radiographs 
being incorrectly processed, leading to rotational 
maladjustment. We have found that, with time, far 
more MRIs are being rejected by the manufacturer 
because of artefact. It has also been suggested that 
having larger paddles on the small tibial cutting 
block would make it easier to position correctly. 

Overall, this study did not show any clinical 
 advantages over standard techniques although, 
equally, it did not appear to show any disadvantages. 

alignment and is based on the long-held belief that a 
mechanical axis ≥ ±3° from neutral is associated 
with increased rate of component failure. However 
a number of studies in recent years have challenged 
this view, showing that malalignment (≥ ±3° from 
neutral) showed no significant disadvantage in 
terms of clinical outcome (6,10). While we can not 
comment as to whether the difference in anatomical 
alignment would put the patient-matched or the 
standard group closer to neutral mechanical axis it 
is likely that a difference of 0.9° would not result in 
a significant difference in clinical outcome.

There are a number of limitations to this audit. 
This is a retrospective, non-randomised review and 
as such patient opinion will have influenced which 
group they went into. This could, in part, explain 
why the patient-matched group were significantly 
younger than the standard group as they may have 
had better access to tools for self-research, such as 
the internet. Secondly, component alignment was 
measured from AP knee radiographs which are tak-
en as part of our standard post-operative assess-
ment. This limitation applies to both groups, and 
although there is some evidence to show that align-
ment measured from long leg radiographs is compa-
rable to that from AP knee radiographs (2), the lack 
of a weight-bearing long leg radiograph means we 
cannot comment on post-operative mechanical 
alignment. Finally, the surgeon and theatre staff 
were new to the patient-matched procedure which 
may have skewed the surgical time. Indeed, the op-
erating surgeon is sure that using the patient-
matched instrumentation saved time. However, 
there was no significant difference in mean operat-
ing time between the first and last five patient-
matched TKAs (79.8 versus 76.8 minutes, p = 0.718) 
and there was only a small trend toward a reduction 
in length of operation over time (Fig. 1). As there 
was no demonstrable learning curve we did not see 
it necessary to exclude the first cases from the study. 

Table III. — Component angle – Variance
F statistic p value

Femoral component 0.531 0.038
Tibial component 1.097 0.774
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Further studies are needed to evaluate whether 
 operational or economic benefits may be achieved 
by adoption of patient matched instrumentation.
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Fig. 1. — Learning curve : operating time with respect to operation number


