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Purpose: Evaluation of the clinical outcome, as assessed by the Visual Analogue Scale score and clinical 
questionnaires, in total knee arthroplasty undertaken with patient specific or conventional instrumentation.
Methods: This is a prospective comparative clinical study of 115 consecutive patients who underwent total 
knee arthroplasty in two different orthopedic centers. Patients were assessed using the 0-10 Visual Analog 
Scale in different activities, the Tegner -Lysholm Functional Score, the Knee Society Scores (KSS), measured 
preoperatively and at 3-6-12 months postoperatively. 
Results: Both groups improved significantly over time on all score clinical outcomes. Statistically signifi-
cant differences were observed between the two groups in the KSS knee score postoperatively at 6 and 12 
months (p=0.007 and p=0.004 respectively), and in the Tegner- Lysholm score only at 6 months postopera-
tively (p=0.001), both in favour of patient specific intrumentation group. The mean KSS was 91.32±4.29 and 
93.15±4.72 for the conventional and patient specific groups respectively at 12 months follow up (p=0.063). 
No statistically significant difference was found at 12 months between two groups when the visual analog 
scale was measured related to the activity of standing up from the sitting position (conventional group: 
1.15±0.36   versus patient specific: 1.10±0.30, p=0.380). 
Conclusion: We did not find major significant differences for pain scores, functional scores and clinical out-
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comes between the conventional instrumentation and the use of patient specific instrumentation for total 
knee replacement. The current literature does not suggest patient specific instrumentation techniques as a 
gold standard. Therefore, patient specific techniques cannot be recommended as a standard procedure and 
specially in order to minimize the anterior knee pain after total knee arthroplasty.
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Introduction
Patient specific instrumentation (PSI) is a modern 
technique in total knee arthroplasty (TKA), aim-
ing to facilitate the implant of the prosthesis.  PSIs 
were introduced to increase the accuracy of the 
surgical technique and avoid issues related to the 
complexity of the navigation system, such as pro-
cedural costs, surgical time, and learning curve. PSI 
is expected to improve component alignment and 
positioning, postoperative functional recovery, and 
patient satisfaction (16,17).  The customized cutting 
blocks of the PSI are generated from pre-operative 
computer-aided three-dimensional (3D) reconstruc-
tion, 3D printing from a disposable template, using 
computed tomography (CT) or magnetic resonance 
imaging (MRI), aiming at an accurate intraoperative 
placement of the cutting blocks and an accurate os-
teotomy (16,17).  A correct surgical plan is manda-
tory for a good surgical implant. (18,19,23)  The PSI 
guide takes into account any slight deformities or 
osteophytes and applies preoperative planning for 
bone resection, using the pre-determined implant 
size, position, and rotation. PSI is hypothesized to 
have advantages with respect to improving com-
ponent alignment, shortening the surgical time and 
length of hospital stay, and decreasing periopera-
tive blood loss. Many manufacturers have invested 
in PSIs (19,21,26). Large debates have taken place 
about this topic during the last years and, now, 
there is no consensus in the.. current . literature re-
garding the accuracy and reliability of PSI, as many 
studies have shown controversial and inconsistent 
results.  (18,20,21,22,24,25,26,27) In a recent compre-
hensive systematic review and meta-analysis, Gong 

et al (30) concluded that PSI has advantages for ax-
ial alignment of the femoral component, operative 
time, and perioperative blood loss compared to 
conventional instrumentation (CI) total knee arthro-
plasty. However, no significant differences were 
observed between PSI and CI with respect to the 
alignment of the remaining components, number of 
outliers, and length of hospital stay.

As far as we know there is no clinical study com-
paring especially the postoperative anterior knee 
pain (AKP) after primary TKA between CI and PSI 
of the exact same knee prosthesis.  Background of 
the hypothesized less AKP after TKA with patient 
specific instrumentation were the causal relation-
ship between malalignment and malrotation com-
ponent mistakes after TKA and more severe amount 
of AKP on the one hand (41-49), and the already 
published superiority of the PSI TKA in the coronal 
and sagittal alignment and component  rotation in 
comparison to the CI TKA on the other hand (50-55).

Materials and Method 
They were 53 patients who took part in the study 
in the first Orthopaedic center between 2015-2016 
(group 1) and 62 patients in the second Orthopaedic 
center between 2017-2018 (group 2) (Figure 1, Ta-
ble 1). The inclusion criteria were correct prosthetic 
components alignment (34), complete one-year fol-
low-up scores, X-rays, and surgery performed by 
the same OP team for each Orthopaedic center, su-
pervised by an Orthopaedic fellow-trained in Joint 
Replacement Surgery. Exclusion criteria were major 
postoperative complications, inflammatory system-
ic disease, impaired cognitive status and inability 
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Figure 1 Flow chart of patients to be considered in this study (a=Not included due to post-operative complica-
tions, Haematoma, Fracture, Infection, Iatrogenic Intra-OP mistakes)

Table 1. 
Demographic characteristics of patients (SD= standard deviation).

DEMOGRAPHICS

FACTOR Conventional PSI

NUMBER OF PATIENTS 53 62

MEN/WOMEN RATION 14/39 12/50

AGE (YEARS) MEAN (SD) 70,11 (3,55) 70,35 (3,84)

BMI MEAN (SD) 27,41 (3,10) 25,91 (4,5)

ASA GRADE, NUMBER OF PATIENT

1 7 3

2 40 50

3 6 9

4 0 0

for follow up. Finally, 11 patients were excluded 
from the originally 126 registered patients.  Writ-
ten consent was obtained from each patient of each 
group, after detailed information about the study, 

and ethical approval was obtained from each re-
spective local ethical committee about this clinical 
study.

All patients of the study received no patellar pros-
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thesis, but routine intraoperative denervation of the 
patella with electro cautery and osteophytes remov-
al. All patients received two doses of first-genera-
tion cephalosporin preoperatively and 8 h postop-
eratively. A standard medial parapatellar approach 
was used for the CI TKA group, where a subvastus 
approach for the PSI TKA group. 

For the control group of the CI, standard in-
tramedullary instrumentation was used for the 
femoral component. The femoral rotational axis 
was defined using Whiteside’s line, the epicondyle 
axis, and posterior condylar axis. The tibial compo-
nent was placed according to the mechanical axis 
using extramedullary instrumentation. For the 
study group, the preoperative planning from 3D re-
constructed MRI images was performed using plan-

ning software (Materialise NV, Leuven, Belgium). 
The femoral component was set at 3 degrees of flex-
ion. The surgical epi- condylar axis obtained from 
3D MRI reconstructed images was used to set fem-
oral rotational reference. The tibial component was 
planned according to the ideal mechanical axis and 
with 3 degrees of posterior slope. Intraoperatively, 
the patient-specific cutting guides were placed on 
the femur and tibia guiding the bone resection.

The PSI TKA group received 2 g of tranexamic 
acid (TXA) perioperatively, a standard analgesic 
cocktail of periarticular, intermuscular und subcu-
taneous infiltration consisted of Bupivacaine, Mor-
phine-sulfate, Epinephrine, Methylprednisolone di-
luted in NaCl 0.,9% perioperatively, and a systemic 
Patient-controlled analgesia for pain management 

Table 2. 
Comparison of Anterior Knee Pain (AKP) at different activities between groups during the observation 
period

AKP GROUP 3 MONTHS 6 MONTHS 12 MONTHS P-VALUE WITH IN 
GROUP

TIME 
INDEPENDENT$
MEAN ( 95%CI)

RAISE FROM 
A CHAIR

CI TKA 2.74±0.74 1.64±0.74 a 1.15±0.36 a,b <0.001 1.84 ( 1.71-1.98)

PSI TKA 2.53±0.59 1.55±0.56 a 1.10±0.30 a,b <0.001 1.73 (1.60-1.85)

p-value 
between groups 0.104 0.444 0.380 0.206

GOING
UPSTAIRS

CI TKA 2.45±0.72 1.51±0.75 a 1.19±0.39 a,b <0.001 1.72( 1.58-1.85)

PSI TKA 2.39±0.55 1.34±0.54 a 1.10±0.30 a,b <0.001 1.61 (1.49-1.73)

p-value 
between groups 0.582 0.160 0.158 0.229

GOING 
DOWNSTAIRS

CI TKA 3,70±0.89 2,36±0.83 a 1.32±0.58 a,b <0.001 2,46( 2,28-2,64)

PSI TKA 3,60±0.76 2,39±0.71 a 1.32±0.50 a,b <0.001 2,43 (2,27-2,60)

p-value 
between groups 0.511 0.843 0.986 0.846

DURING 
WALKING

CI TKA 2,62±0.81 1,58±0.69 a 1.11±0.32a,b <0.001 1,77( 1,64-1,91)

PSI TKA 2,55±0.59 1,58±0.59 a 1.05±0.22 a,b <0.001 1,73 (1,60-1,85)

p-value 
between groups 0.573 0.972 0.200 0.601

All values are presented as mean ±SD 
$ Results based on Two-Way ANOVA model using as factors the intervention and time
a P< 0.005 vs 3 months, b P< 0.005 vs 6 months  
CI TKA : Conventional Instrumentation Total Knee Arthroplasty
PSI TKA : Patient Specific Instrumentation Total Knee Arthroplasty
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Table 3. 
Comparison of VAS for pain at different sites of the knee joint, between groups during the observation 
period

VAS GROUP 3 MONTHS 6 MONTHS 12 MONTHS P-VALUE WITH IN 
GROUP

TIME 
INDEPENDENT$
MEAN ( 95%CI)

POPLITEAL 
FOSSA

CI TKA 3,92±0.85 2,49±0.85 a 1.53±0.64a,b <0.001 2,65( 2,46-2,83)

PSI TKA 3,85±0.83 2,47±0.74 a 1.48±0.62 a,b <0.001 2,60 (2,42-2,77)

p-value 
between groups 0.658 0.878 0.706 0.723

MEDIAL 
SURFACE OF 
THE KNEE

CI TKA 3,45±0.85 2,15±0.86 a 1.28±0.50a,b <0.001 2,30( 2,12-2,47)

PSI TKA 3,55±0.74 2,39±0.71 a 1.29±0.49 a,b <0.001 2,41 (2,25-2,57)

p-value 
between groups 0.541 0.110 0.947 0.347

LATERAL 
SURFACE OF 
THE KNEE

CI TKA 2,72±0.82 1,72±0.66 a 1.09±0.30a,b <0.001 1,84( 1,70-2,00)

PSI TKA 3,08±0.77 2,10±0.69 a 1.18±0.39 a,b <0.001 2,11 (1,98-2,25)

p-value 
between groups 0.016 0.013 0.203 0.006

All values are presented as mean ±SD 
$ Results based on Two-Way ANOVA model using as factors the intervention and time
 a P< 0.005 vs 3 months  , b P< 0.005 vs 6 months  
CI TKA : Conventional Instrumentation Total Knee Arthroplasty
PSI TKA : Patient Specific Instrumentation Total Knee Arthroplasty

postoperatively.  On the other hand, the patients 
of the CI TKA group received epidural catheter 
analgesia until the second postoperative day, and 
then systemic Patient-controlled analgesia for pain 
management postoperatively. Both groups received 
low-molecular-weight heparin for DVT prophylax-
is. 

The same homogenous rehabilitation protocol for 
each separate center with an active range of motion 
exercises and continuous passive motion exercises 
(CPM) started on the first postoperative day and 
mobilization with a walker started on the second 
postoperative day for the CI TKA group. Fast track 
Knee TKA protocol with CPM motion exercises un-
til full range of knee motion starting in the recovery 
room at the operation day and mobilization with 
walker started on the first postoperative day for the 
PSI TKA group.  

Patients were followed up 3 months, 6 months 
and 1 year postoperatively. The knee pain was as-

sessed between the 2 groups at different sites of the 
knee joint (Table 3), and the AKP when climbing 
stairs and standing up from the sitting position (Ta-
ble 2). Knee function was assessed using KSS Knee 
and Function Score, and Tegner - Lysholm score 
(56,57) (Table 4).

Data were expressed as mean±SD or mean±SE 
(for two way ANOVA analysis results) for contin-
uous variables and as percentages for categorical 
data. The Kolmogorov-Smirnov test was utilized 
for normality analysis of the parameters. Homoge-
neity between compared groups was examined us-
ing the Independent samples t-test, Chi-square test 
and Fisher’s exact test. Two-way mixed ANOVA 
model was used to examine the interaction between 
”intervention” and “time” factors and compare the 
variables at each time point and time independent-
ly between groups. One factor Repeated Measures 
ANOVA model was used for the comparison of 
different time measurements of variables for each 
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intervention. Pairwise multiple comparisons were 
performed using the Bonferroni test. Comparison 
of percentage change from baseline to other time 
points of variables between interventions was 
analyzed using the Independent samples t-test or 
Mann-Whitney test in case of violation of normal-
ity. All tests are two-sided, statistical significance 
was set at p < 0.05. All analyses were carried out 
using the statistical package SPSS vr 21.00 (IBM 
Corporation, Somers, NY, USA).

Results
There is statistically significant reduction of pain 
during the observation period for both types of 
surgical instrumentation for all pain variables 
(p<0.001). There is no statistically significant dif-
ference between the two types of surgical instru-
mentation in relation to absolute values of anterior 

knee pain at different activities at 3, 6, 12 months 
and time independently. (Table 2, 3) There was sta-
tistically significant lower pain at the lateral only 
surface of the knee for the CI group compared 
with the patient specific instrumentation group at 
3 months (p=0.016), 6 months (p=0.013) and time 
independently (p=0.006)

There is statistically significant increase of func-
tional scores during the observation period for both 
types of intervention (p<0.001). There is no statisti-
cally significant difference between the two types 
of surgical instrumentation in relation to percentile 
change from baseline to 3, 6 and 12 months of func-
tional scales.

Statistically significant differences were observed 
between the 2 groups in the absolute values of the 
KSS Knee score postoperatively at 6 and 12 months, 
and in the absolute values of the Tegner - Lysholm 

Table 4. 
Comparison of Evaluation knee scores between groups during the observation period

SCORES GROUP BASELINE 3 MONTHS 6 MONTHS 12 MONTHS
P-VALUE 
WITH IN 
GROUP

% CHANGE FROM BASELINE TO

3 
MONTHS

6 
MONTHS

12 
MONTHS

VAS

CI TKA 8.55±0.70 4.09±0.90 a 2.58±20.86 a,b 1.55±0.75 a,b,c <0.001 -52.0±10.5 -69.7±10.1 -81.9±8.6

PSI TKA 8.34±0.68 3.92±0.77 a 2.52±0.74 a,b 1.45±0.56 a,b,c <0.001 -53.0±8.7 -69.9±8.2 -82.7±6.2

p-value 
between 
groups

0.107 0.266 0.647 0.437 0.591 0.878 0.533

TEGNER-
LYSHOLM

CI TKA 46.42±7.70 65.70±5.61 a 72.36±5.81 a,b 80.91±4.93 a,b,c <0.001 44.85±24.6 59.60±26.6 78.59±28.88

PSI TKA 46.24±4.62 66.82±5.63 a 76.23±6.50 a,b 84.74±5.62 a,b,c <0.001 45.69±17.1 66.10±18.69 84.85±20.1

p-valuebg 0.882 0.287 0.001 <0.001 0.829 0.130 0.175

KSS KNEE CI TKA 54.45±4.94 71.81±6.50 a 78.00±5.08 a,b 83.75±4.02 a,b,c <0.001 32.55±13.8 44.11±13.1 54.95±14.72

PSI TKA 54.60±4.45 74.53±6.80 a 80.60±4.95 a,b 86.03±4.23 a,b,c <0.001 36.99±13.1 48.33±12.4 58.38±12.38

p-valuebg 0.870 0.031 0.007 0.004 0.079 0.079 0.178

KSS 
FUNCTION

CI TKA 64.72±6.00 75.66±3.93 a 81.98±5.31 a,b 91.32±4.29 a,b,c <0.001 17.83±12.0 27.74±14.7 42.37±15.7

PSI TKA 66.13±46.55 75.16±4.15 a 82.26±5.48 a,b 93.15±4.72a,b,c <0.001 14.48±10.2 25.25±11.7 41.95±13.1

p-valuebg 0.234 0.511 0.785 0.063 0.110 0.315 0.875

All values are presented as mean ±SD
a P< 0.005 vs baseline , b P< 0.005 vs 3 months  , c P< 0.005 vs 6 months  
CI TKA : Conventional Instrumentation Total Knee Arthroplasty
PSI TKA : Patient Specific Instrumentation Total Knee Arthroplasty

Salamalikis N, et al. Correlation of post-operative anterior knee pain in two different total knee arthro-
plasty techniques: the conventional instrumentation (CI) and the patient specific instrumentation (PSI)



236 acta Orthopaedica et Traumatologica Hellenica

VOLUME 73 | ISSUE 3 | JULY - SEPTEMBER 2022

score only at 6 months postoperatively, both in fa-
vour of the PSI group. (Table 4)  

Discussion
The reported incidence of anterior knee pain follow-
ing primary TKA is 8% (39). Several studies have 
been conducted to determine the cause of anterior 
knee pain following TKA with variable results (40). 
Various causes are responsible for anterior knee pain 
after primary total knee arthroplasty, such as func-
tional problems due to muscle imbalance, iatrogenic 
mistakes such as patellofemoral compartment over-
stuffing, patello-femoral instability or maltracking, 
different prosthetic design and mainly the design of 
the femoral component or even patella resurfacing or 

not strategy (1-15,35,36). Malalignment and malrota-
tion mistakes of the femoral and tibial components 
play a very important role. Component malalignment 
following primary TKA has a prevalence ranging 
between 9.4% and 11.8% (41,42). Isolated internal ro-
tation of the femoral component has been described 
as a potential source of prosthetic dysfunction, ante-
rior knee pain, and potential early failure (43,44,45). 
Malrotation of the tibial prosthetic component consti-
tutes another potential cause of a suboptimal clinical 
outcome following primary TKA (41,43,44). A strong 
correlation is reported between anterior or medial 
knee pain and isolated excessive tibial rotation (44). 
Femoral component rotation also plays a key factor in 
patellar tracking and can contribute to patellofemoral 

Figure 2  Mean percentage change from baseline of VAS of knee pain ( % ).

Figure 3 Mean value of VAS of Pain  standing  from sitting position.
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complications following TKA. External rotation of the 
femoral component relative to the posterior femoral 
condyles facilitates central patellar tracking by re-
ducing patellofemoral lateral shear forces (46,47,48). 
External rotation of the femoral component leads to 
lateral positioning of the sulcus and preserves sulcus 
height, which facilitates a more anatomic orientation 
of the trochlear groove (49). Therefore it is crucial for 
TKA systems to have instrumentation that allows for 
perfect external rotation of the femoral component in 
order to reproduce a more natural patellofemoral joint 
(47,49).

The effectiveness of patient specific instrumentation 
(PSI) compared to that of standard instrumentation 
(SI) is not completely clear, and the existing data are 

conflicting. There are studies showing that PSI and SI 
exhibited significant difference in the coronal and sag-
ittal alignment of the femoral and tibial component 
(50, 51, 52). Morover other published studies have 
showed improvement of femoral and tibial rotation 
in primary TKA with PSI systems in comparison with 
conventional instrumentation (CI) systems (CI) (53). 
Khuangsirikul et al (54) and Silva et al (55) showed a 
more accurate rotational alignment of femoral and of 
tibial components between custom cutting block (PSI) 
and  CI technique in total knee arthroplasty.

Τaking into consideration the causal relationship 
between malalignment and malrotation mistakes of 
the femoral and tibial components by primary Total 
Knee Arthroplasty and Anterior Knee Pain on the 

Figure 4 Mean value of VAS of Pain climbing stairs up.

Figure 5 Mean value of VAS of Pain climbing stairs down.
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one hand (41-49), and the already published supe-
riority of the PSI TKA in the coronal and sagittal 
alignment and rotation of the femoral and tibial 
components in comparison to the CI TKA on the 
other hand by several authors (50-55), we hypoth-
esized that PSI would have a better clinical out-
come for the postoperative anterior knee pain and 
in general for patients’ satisfaction after primary 
TKA than conventional Instrumentation, reflected 
in  VAS scores after specific activities and in stand-
ard functional knee scores. Thus we compared, 
between the 2 centers, the exact same Prothesis 
Nex-Gen CR-Flex Fixed Bearing (Zimmer – Biom-

et Inc, Warsaw, IN USA), which is already world-
wide often implanted, with only difference the PSI 
planning and PSI surgical technique for the second 
center. As far as we know there is no clinical study 
comparing specifically the postoperative AKP after 
primary TKA between CI and PSI of the exact same 
knee prosthesis.

The most important finding of this study was that 
there was no difference in clinical outcome and es-
pecially what concerns anterior knee pain after total 
knee arthroplasty between patient specific and con-
ventional instrumentation 3-6-12 post-operatively, 
as was hypothesised. We did not find major signifi-

Figure 6 Mean value of VAS of  Pain in popliteal surface.

Figure 7 Mean value of VAS of Pain in medial compartment of knee.
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cant differences for pain scores, knee evaluation 
scores and clinical outcomes between the conven-
tional instrumentation and the use of patient specif-
ic instrumentation for total knee replacement. Our 
observations concerning the clinical outcome are in 
line with other authors. Yan et al (62) and Abane et 
al (63) found no difference in clinical outcome on 
short-term follow-up. Anderl et al (50) and Chen et 
al (64) also found no difference in clinical outcome 
two years post-operatively.

 In the present study, we make the hypotheses 
that patients who underwent a patient specific in-
strumentation total knee arthroplasty (PSI TKA) 
would have statistically fewer symptoms of ante-
rior knee pain than those who underwent conven-
tional instrumentation total knee arthroplasty (CI 
TKA), and generally better clinical improvement re-
flected in standard knee scores and better subjective 
satisfaction reflected in VAS scores. Actually, we 
found no statistically significant difference in VAS 

Figure 8 Mean value of VAS of Pain in lateral compartment of knee

Figure 9 Mean perrcentage change from baseline of Tegner-Lysholm score (%).
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score for knee pain (Table 4), in VAS score for the 
popliteal knee pain (Table 3), and in VAS score for 
AKP by standing from the sitting position and by 
climbing stairs (Table 2) between the CI and the PSI 
TKA group. All the used scores (Tegner Lysholm, 
KSS Function und KSS Knee) showed no magor dif-
ference between the two groups (Table 4). The sta-
tistically significant lower pain at the lateral surface 
for the CI group at 3 months  and 6 months postop-
erativly, and the statistically significant better clin-
ical scores of the KSS Knee score postoperatively at 
6 and 12 months, and of the Tegner - Lysholm score 
only at 6 months postoperatively (both in favour of 
the PSI group), could be attributed to the lower pre-
operative BMI score of the patients of the PSI group, 
and to the more aggressive rehabilitation of the pa-
tients of the PSI group (all the patients rehabilitate 

to special Reha-Clinics, with daily Reha-Sport pro-
gram). Boonen et al. (32) did not show a significant 
difference between the conventional and patient 
specific instrumentation operation when using the 
Oxford Knee score and did not find a difference for 
the pain scores also. Woolson et al. (33) did not re-
port any significant difference in range of motion 
between the 2 operation methods, consistent with 
our findings. Van Leeuwen J. et al. (31) showed that 
all KOOS sub-scores and the pain scores were simi-
lar between groups of conventional and patient spe-
cific instrumentation total knee arthroplasty. 

There are limitations to our study. First, the to-
tal number of included patients was lower than 
planned, which was mainly due to problems of fol-
low-up. Second, our study did not compare radio-
logical alignment postoperatively, due to inability 

Figure 10 Mean percentage change from baseline of KSS Knee (%).

Figure 11 Mean percentage change from baseline of KSS Function (%)
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for postoperatively long leg view and patella axial 
in the first Orthopaedic center. Third, we assessed 
no interobserver agreement between the different 
clinical scores. Forth, the two different Orthopae-
dic centers used different surgical approaches and 
different rehabilitation protocols, but still homoge-
nous for each group.  Fifth, the data of this study 
were based on only one type of patient specific in-
strumentation of one specific company and the find-
ings should therefore not be generalized for other 
PSI systems. Sixth, the follow up time of one year 
was relatively short and as a result, no reliable data 
could be provided on the survival of the TKA in 
both groups.

The strengths of our study were the double center 
head to head study design, with homogeneity of de-
mographic and clinical characteristics between com-
pared groups and the fact that same surgeons team 
for each center respectively, performed the primary 
knee arthroplasties, implanting exactly the same 
knee prosthesis of one specific company. Before the 
study start the surgeons of the second Orthopaedic 
center were already familiar with the PSI technique.

No clear advantage of PSI seems to exist over con-
ventional instruments. The cost effectiveness of the 
PSI technique needs to be considered. Potential cost 
savings include a shortened operating time (51), re-
duction in the number of sets of instruments (and 
additional sterilisation costs in most cases), reduced 
processing time (65). On the other hand, additional 

costs include the cost of an MRI or CT scans (hos-
pital specific), costs of the patient specific instru-
mentation (manufacturer and hospital specific), and 
time needed for logistical tasks, depending on the 
available personnel. These requirements include the 
scanning process, transfer of the images to the man-
ufacturer, monitoring the delivery of PSI to the hos-
pital and approval of the digital plan by the surgeon 
prior to fabrication of the PSI. This last item is essen-
tial when using PSI in order to avoid time-consum-
ing intra-operative changes to the proposed size of 
the components and the levels of resection (66). Lit-
erature does not suggest PSI techniques as a gold 
standard in TKA, and therefore it cannot be recom-
mended as a standard technique and specifically 
in order to minimize the anterior knee pain (AKP) 
after TKA. One could only suggest a positive effect 
of the PSI instrumentation for the less experienced 
surgeons and in cases of preoperatively femoral or 
tibia posttraumatic deformities, by minimizing fem-
oral and tibia cutting, without needing intramedul-
lary orientation  and therefore minimizing OP time 
(22,23). 

Conclusion 
Patient specific instrumentation leads to equal clin-
ical outcome in the short term with no major differ-
ence in anterior knee pain and other clinical scores 
when compared with conventional instruments in 
TKA surgery. A
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