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a b s t r a c t

Background: Patient-specific cutting guides (PSGs) and single-use disposable instrumentation (SUI) have
emerged as potential beneficial innovations for total knee arthroplasty. The aim of this study was to
evaluate the impact of PSG and SUI for total knee arthroplasty on operating room (OR) and sterilization
times.
Methods: A monocentric, prospective, interventional, full factorial design study, including 136 patients,
compared patient-specific (PSG, n ¼ 68) to conventional cutting guides (n ¼ 68) and SUI (n ¼ 68) to
conventional instrumentation (CVI, n ¼ 68). In the OR, we recorded the number of instrument trays,
operating time, and room occupancy time. In the central sterile services department, the total sterili-
zation duration was assessed. The primary outcome was operating time and sterilization duration.
Secondary outcomes were difference in the number of trays, Oxford Knee Score, and postoperative
mechanical axis.
Results: The median operating time was 80 minutes (Q1-Q3: 73-90) and was significantly increased for
SUI compared to that for CVI (þ5 minutes, P ¼ .0072). The median sterilization duration was 1261 mi-
nutes (Q1-Q3: 934-1603). It was significantly in favor of SUI (936 minutes) over CVI (1565 minutes)
(þ629 minutes, P < .0001). The total number of instrument trays was 404 for 136 patients: 252 for CVI
and 152 for SUI (P < .0001) and 189 for PSG and 215 for conventional cutting guides (P ¼ .0006). There
was no significant difference in OKS (P ¼ .86) nor in the postoperative alignment which was between
177� and 183� (75% patients, P ¼ .24).
Conclusions: SUI lowers the number of instrument trays and sterilization duration. PSG is not associated
with significant OR or sterilization time reduction. The use of SUI could reduce the risk of noncompliance
of instrument trays.
© 2022 Published by Elsevier Inc. on behalf of The American Association of Hip and Knee Surgeons. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Introduction

Total knee arthroplasty (TKA) has revolutionized the care of
patients with end-stage arthritis of the knee. As it results in good
outcomes in terms of function [1] and survival rates greater than
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90% at 15 years of follow-up [2], it is considered to be a safe pro-
cedure, and it is used extensively worldwide [3]. By 2030, the de-
mand for primary TKA is estimated to grow by 673% to 3.48 million
procedures in the United States alone [4].

The successful clinical outcomes and the longevity of TKA are
thought to be related to adequate patient selection, three-
dimensional (3D) alignment of the components, ligament tension,
and rehabilitation [5]. The increasing demands for orthopedic
procedures, along with the budgetary constraints on health-care
facilities, have led to several important technological advances
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(eg, computer-assisted surgery, accelerometer-based navigation,
patient-specific cutting guides [PSGs]). The use of computer-
assisted surgery over conventional surgery results in better fron-
tal alignment [6]. However, this technique has not been broadly
adopted due to the marginal functional improvement, high initial
capital costs [7,8], long learning curve, increased surgical time [9],
and occurrence of specific complications [10].

PSGs and single-use instrumentation (SUI) have emerged as
potential beneficial innovations in light of their advantages in terms
of cost, operating room (OR) efficiency, and comparable patient
outcomes [11,12]. Patient-specific instrumentation (PSI) is a mod-
ern technique in TKA aimed at facilitation of prosthesis implanta-
tion using PSGs generated from preoperative 3D models based on
computed tomography or magnetic resonance imaging. Most of the
data in the literature, including systematic reviews and meta-
analyses, suggest that PSI is comparable to conventional instru-
mentation in terms of clinical, radiological, and cost outcomes. SUI
has been developed to lower the rate of surgical site infection and
the overall OR occupancy time [12e14]. Operating theater effi-
ciency could be improved by using SUI as a result of not having to
undertakemultiple sterilizations and packaging of instrumentation
sets. Recent data suggest that the use of single-use fully disposable
PSGs provides similar clinical and radiological results as using PSI-
metal or full-metal conventional instrumentation [12], but there is
a lack of evidence regarding the economic outcomes.
Assessed for eligibility
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Figure 1. The Consolidated Standards of Reporting Trials (CON
The aim of this study was to evaluate the impact of PSGs and SUI
for primary TKA on OR and sterilization times.
Materials and methods

The study was approved by the relevant research ethics
committee and was registered with the ClinicalTrials.gov data-
base, which is operated by the US National Library of Medicine
(ID NCT02966613). All the patients provided their informed
consent.

Eligible patients included those aged between 18 and 90 years
with symptomatic osteoarthritis of the knee who the treating
surgeon thought would benefit from TKA. Patients were excluded if
they had an extraarticular deformity requiring an associated
osteotomy, an active or suspected infection, a previous knee sur-
gery, or a bone tumor in the vicinity of the knee or if they were
unable to comply with the trial procedures.

Enrollment started in September 2015 and ended in January
2017. The final follow-up assessment was completed inMarch 2017.
Surgeries were performed by 2 senior surgeons (P.A., M.H.) in a
teaching hospital.

This was a monocentric, prospective, interventional study that
included 136 patients who underwent TKA at the study center. A
2 � 2 full factorial design was used to determine the influence of 2
 (n=200)

36)

nalyzed (n=34)
xcluded from 
nalysis (n=0)

Analyzed (n=34)
Excluded from 
analysis (n=0)

linical (OKS, KSS) 
d radiological 
KA) follow-up 
=34)

Clinical (OKS, KSS) 
and radiological 
(HKA) follow-up 
(n=34)

Lost to follow-up (n=0)
• could not be 

reached (n=0)
• relocated (n=0)
• withdrew

participation (n=0)

Lost to follow-up (n=2)
• could not be 

reached (n=0)
• relocated (n=2)
• withdrew

participation (n=0)

llocated to 
SG-CVI
=34)

Allocated to 
PSG-SUI
(n=34)

alysis

Excluded (n=64)
• Not meeting inclusion criteria (n=21)
• Declined to participate (n=43)
• Other reasons (n=0)

SORT) diagram of the flow of patients through the trial.

http://ClinicalTrials.gov


V. Teissier et al. / Arthroplasty Today 18 (2022) 95e102 97
factors: the type of instrumentation and the type of cutting guides
and interactions between them.

The number of patients to include was calculated assuming a
difference of 300 minutes in sterilization duration (standard devi-
ation 600) between variables (type of instrumentation and type of
cutting guides). With a type 1 risk of 5% and a type 2 risk of 80%,
measured with a bilateral test, we estimated that 59 patients per
group would be required for this study. With an estimated 15%
dropout rate or unexploitable data, we included 68 patients per
group, making 136 patients in total.

We compared patient-specific (PSG, n ¼ 68) to conventional
cutting guides (CVG, n ¼ 68) and SUI (n ¼ 68) to conventional
instrumentation (CVI, n ¼ 68) (Figs. 1 and 2). Hence, 4 groups were
analyzed, providing reliable data for each factor (instrumentation
and cutting guides). Per-group analysis of the 4 possible combi-
nations (CVG-CVI, PSG-CVI, CVG-SUI, and PSG-SUI) was also per-
formed. The groups were operated on at different times to ensure
stock availability and to minimize contamination between the
groups. To regulate the period effect, 2 separate evaluation phases
were carried out per group (Fig. 3).

The following data were recorded in the OR (Fig. 4): the number
and type of instrument trays, the operating time, the scrub nurse
time, the room occupancy time, and the manual scrubbing time of
the instrument trays (tn1). In the central sterile services depart-
ment (CSSD) (transport to CSSD: tn2), the following times were
recorded to assess the time for total sterilization: decontamination
(tn3, tn4), assembly and packaging (tn5, tn6), sterilization pro-
cesses (tn7), and quality assurance (tn8, tn9). The sterilization time
was calculated by adding up the duration of each step per patient.

As there is no human intervention or monitoring between
midnight and 8:00 AM, incidences of trays being held up in the
CSSD were recorded and corrected by deduction of the mean
overall hold-up duration from the holdup period in question. The
Figure 2. Cutting guides and instrument sets by groups.
total sterilization time was defined as the duration after data
imputation and hold-up period adjustment.

The clinical assessment included the Knee Society knee function
and global score (KSS; 0-100 representing worst to best) [15] and
the Oxford Knee Score (OKS; 0-48 representing worst to best) [16]
reported at baseline and 2 months postoperatively. The mechanical
axis of the lower limbwas measured by 2 independent observers at
baseline and after 2 months using digitized bipedal standing leg-
length radiographs. Lower extremity examinations were per-
formed using EOS 2D/3D (EOS imaging system; Biospace, Paris,
France). Three-dimensional computer reconstructions were
created using anteroposterior and lateral EOS images with the
sterEOS 3D workstation software (EOS imaging system; Biospace,
Paris, France) [17].

The primary outcome was operating and sterilization duration
assessment.

The secondary outcomes were the difference in the number of
instrument trays, the KSS, the OKS, and the mechanical axis using
the hip-knee-ankle angle.

There was no significant difference in the preoperative evalua-
tion between the groups except for the median KSS (P ¼ .0088)
(Table 1). The preoperative alignment revealed 58% varus and 23%
valgus knees. Two patients in the PSG-SUI group required conver-
sion to CVG-CVI: one on the femoral side because the femoral guide
was a poor fit at the time of the operation and the other on the tibial
side because the SUI trial implant was too small. One patient in the
CVG-SUI group required conversion to CVG-CVI because tibial
intramedullary alignment could not be achieved with the SUI
guides. These 3 patients were analyzed in their allocated groups.

The continuous data were described as medians (interquartile
range), and the categorical data as numbers (%). For the continuous
data, statistical comparisons between 2 groups were performed
using Student’s t-test, and comparisons between 4 groups were
(a) CVG-CVI; (b) PSG-CVI; (c) PSG-SUI; (d) CVG-SUI.



Figure 3. Evaluation phases per group.

Figure 4. Follow-up times of instrument trays in operating theater and CSSD. Measurements are made by patient (white dot) and by box (black dot).
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Table 1
Preoperative data of patients by groups.

Characteristics PSG-SUI (n ¼ 34) PSG-CVI (n ¼ 34) CVG-CVI (n ¼ 34) CVG-SUI (n ¼ 34) P All patients (n ¼ 136)

Age, median (Q1-Q3) 68 (64-73) 74 (65-80) 74 (64-77) 75 (70-81) .088 73 (65-78)
Sex .98
Woman 23 (67.6) 23 (67.6) 24 (70.6) 25 (73.5) 95 (69.9)
Man 11 (32.4) 11 (32.4) 10 (29.4) 9 (26.5) 41 (30.1)

BMI, median (Q1-Q3) 28 (25-31) 27 (24-32) 26 (24-31) 26 (23-29) .47 27 (24-31)
Side .5
Right 17 (50%) 16 (47.1%) 15 (44.1%) 21 (61.8%) 69 (50.7%)
Left 17 (50%) 18 (52.9%) 19 (55.9%) 13 (38.2%) 67 (49.3%)

HKA, median (Q1-Q3) 174 (170-179) 174 (170-182) 177 (173-184) 175 (170-184) .28 175 (170-183)
Deformation
Varus 22 (64.7%) 20 (58.8%) 14 (48.3%) 19 (59.4%) 75 (58.1%)
Aligned 7 (20.6%) 6 (17.6%) 7 (24.1%) 4 (12.5%) 24 (18.6%)
Valgus 5 (14.7%) 8 (23.5%) 8 (27.6%) 9 (28.1%) 30 (23.3%)

Oxford, median (Q1-Q3) 17 (14-20) 16 (13-19) 15 (13-17) 16 (14-18) .13 16 (14-18)
KSS, median (Q1-Q3) 60 (52-68) 52 (46-59) 53 (51-56) 54 (48-57) .0088* 54 (48-59)

BMI, body mass index; CVG-CVI, conventional cutting guideseconventional instrumentation; CVG-SUI, conventional cutting guidesesingle-use instrumentation; HKA, hip-
knee-ankle angle; PSG-CVI, patient-specific cutting guideseconventional instrumentation; PSG-SUI, patient-specific cutting guidesesingle-use instrumentation.
Varus: HKA <177� .
Aligned: 177� � HKA � 183� .
Valgus: HKA >183%.
Data are presented as median (interquartile range) or numbers (percentage).

* Statistical significance with P < .05.
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performed with linear regression models. The categorical variables
were compared using the nonparametric Fisher’s exact probability
test or the Chi-squared test. Paired tests were used to compare the
preoperative and postoperative data. As it was a full factorial
Table 2
Recorded and calculated times in OR and CSSD by groups (sum per patient).

Recorded and calculated times (min) PSG-SUI (n ¼ 34) PSG-CVI (n ¼ 3

Operating time 83 (75-103) 78 (70-85)
Scrub nurse time 114 (101-138) 103 (93-112)
Room occupancy time 116 (105-138) 115 (100-121)
tn1 9 (7-10) 18 (16-21)
tn2 257 (184-366) 401 (296-464)
tn3 45 (32-62) 85 (53-129)
tn4 157 (136-188) 237 (196-261)
tn5 243 (150-413) 304 (189-441)
tn6 208 (133-268) 242 (165-327)
tn7 280 (246-326) 405 (368-449)
tn8 62 (37-90) 92 (41-128)
tn9 7 (5-13) 12 (8-28)
Total sterilization including blockage period

and excluding missing data
1146 (841-2303) 1600 (1351-215

Total sterilization including blockage period
and after imputation for missing data

1146 (840-2259) 1653 (1375-219

Total sterilization excluding blockage period
and missing data

1063 (889-1325) 1481 (1317-167

Total sterilization excluding blockage period
and after imputation for missing data ¼ final
analysis

1039 (852-1262) 1481 (1331-168

CVG-CVI, conventional cutting guideseconventional instrumentation; CVG-SUI, convent
guideseconventional instrumentation; PSG-SUI, patient-specific cutting guidesesingle-u
Operating time: from incision or tourniquet inflation to wound closure.
Scrub nurse time: from scrub nurse gloving to degloving.
Room occupancy time: from patient entering the operating room to the last instrument
tn1: Manual scrubbing time of the instrument trays in the operating theater.
tn2: Transport to the sterilization department.
tn3: Receipt of instrument trays in the sterilization department.
tn4: Decontamination.
tn5: Assembly and packaging.
tn6: From tn5 to autoclave cleaning.
tn7: Autoclave cleaning.
tn8: From tn7 to quality insurance.
tn9: Quality assurance.
Data are presented as median (interquartile range).

* Statistical significance with P < .05.
design, an interaction between the type of instrumentation and the
type of cutting guides was sought. An intention-to-treat analysis
was carried out. Multiple imputation procedures by predictive
mean matching were used to replace missing or outlier data (20
4) CVG-CVI (n ¼ 34) CVG-SUI (n ¼ 34) P All patients (n ¼ 136)

78 (72-85) 82 (73-95) .047* 80 (73-90)
108 (100-123) 106 (97-130) .094 106 (98-119)
112 (104-121) 113 (106-130) .29 114 (104-126)
25 (20-29) 9 (6-12) <.0001* 14 (9-21)

453 (341-615) 267 (186-369) <.0001* 348 (222-451)
92 (76-121) 41 (24-70) <.0001* 62 (36-98)

279 (249-312) 128 (120-145) <.0001* 196 (140-261)
369 (200-563) 111 (69-175) <.0001* 238 (141-402)
353 (204-432) 173 (119-306) .0011* 232 (149-350)
457 (427-508) 217 (204-229) <.0001* 369 (235-439)
92 (61-144) 54 (38-67) .00012* 69 (40-111)
12 (8-23) 8 (4-15) .003* 10 (5-19)

9) 1728 (1375-2550) 735 (668-1045) <.0001* 1435 (962-2173)

9) 1767 (1414-2946) 791 (679-1262) <.0001* 1480 (989-2173)

5) 1705 (1418-1865) 712 (655-953) <.0001* 1261 (934-1603)

6) 1710 (1444-1961) 775 (679-982) <.0001* 1263 (933-1606)

ional cutting guidesesingle-use instrumentation; PSG-CVI, patient-specific cutting
se instrumentation.

tray going out.



Table 3
Number and type of instrument trays by groups.

Instrument trays PSG-SUI (n ¼ 78) PSG-CVI (n ¼ 111) CVG-CVI (n ¼ 141) CVG-SUI (n ¼ 74) P All trays (n ¼ 404)

Base 0 6 (5.4) 34 (24.1) 1 (1.4) <.0001* 41 (10.1)
Femur 2 (2.6) 33 (29.7) 33 (23.4) 2 (2.7) 70 (17.3)
Patella 38 (48.7) 34 (30.6) 39 (27.7) 36 (48.6) 147 (36.4)
Tibia 3 (3.8) 34 (30.6) 34 (24.1) 1 (1.4) 72 (17.8)
Efficiency 33 (42.3) 1 (0.9) 1 (0.7) 33 (44.6) 68 (16.8)
Other 2 (2.6) 3 (2.7) 0 1 (1.4) 6 (1.5)

Base: generic instruments.
Femur: femoral ancillary, cutting guides, trial implants.
Patella: patella ancillary, patella cutting guide or reamer, trial implants.
Tibia: tibial ancillary, ancillary, cutting guides, trial implants.
Efficiency: generic instruments selected specifically for TKA using SUI.
Other: other tray used for the surgical intervention.
Data are presented as numbers (percentage).

* Statistical significance with P < .05.
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imputations, maximum number of iterations: 30). The data were
recorded anonymously in Excel 2016 (Microsoft, Richmond, WA).
All the data were analyzed and graphs were created with R version
3.3.3 (2017-03-06) software from the R Foundation for Statistical
Computing (Platform: x86 64-pc-linux-gnu; 64-bit) (http://www.
R-project.org/), with significance defined as a P value < .05. Addi-
tional packages used were mice, Visualization and Imputation of
Missing Value, ggplot2, xtable, chron, gmodels, and plyr.
Results

The median operating time was 80 minutes (Q1-Q3: 73-90)
(Table 2). The operating timewas significantly increased for the SUI
group compared to that of the CVI group (median SUI: 83 minutes
vs median CVI: 78 minutes, þ5 minutes, P ¼ .0072). There was no
significant difference between the PSG and the CVG in terms of the
operating time (median: 80 minutes for both groups, P ¼ .83). Per-
group analysis revealed a significant difference in favor of the CVG-
CVI and PSG-CVI groups (median: 78 minutes) over the CVG-SUI
(median: 82 minutes) and the PSG-SUI groups (median: 83 mi-
nutes) (P ¼ .047).

The median scrub nurse time was 106 minutes (Q1-Q3: 98-119)
and comparable for all groups (P ¼ .11).

The median room occupancy time was also comparable for all
groups (114 minutes, Q1-Q3: 104-126) (P ¼ .078).

The median sterilization time was 1261 minutes (Q1-Q3: 934-
1603). It was significantly in favor of SUI (median: 936 minutes)
compared with CVI (median: 1565 minutes) (þ629 minutes,
P < .0001). The sterilization times were comparable between the
PSG (median total sterilization time per patient: 1343 minutes) and
the CVG (median: 1188 minutes) (P ¼ .28). The median time for
surgical instrument cleaning was 14 minutes. It was significantly in
favor of SUI (median: 9 minutes) compared with CVI (median: 21
minutes) (P < .0001). No significant difference was found between
the PSG (median: 13) and the CVG (median: 14) (P ¼ .89).

Per-group analysis also showed a significant difference in the
median sterilization time among the types of knee replacement,
with procedures performed with conventional cutting guides and
SUI (CVG-SUI) being the least time-consuming ones (P < .0001).

The total number of instrument trays used and sterilized was
404 for 136 patients (Table 3): 252 in the CVI group and 152 in the
SUI group (P < .0001) and 215 in the CVG group and 189 in the PSG
group (P ¼ .0006). Per procedure type, the mean number of in-
strument trays used was 2.3 for the PSG-SUI group, 3.2 for the PSG-
CVI group, 2.2 for the CVG-SUI group, and 4.1 for the CVG-CVI
group.
After 2 months, no significant difference was observed among
the CVG-CVI, CVG-SUI, PSG-CVI, and PSG-SUI groups in terms of the
alignment, the OKS, and the KSS (P¼ .24, .39, and .079, respectively)
(Table 4).

Discussion

It is now widely accepted that PSGs are comparable to con-
ventional cutting guides in terms of alignment and clinical out-
comes [11,12,18e22], and our results are consistent with the
literature in this regard. Although there was a significant difference
in the postoperative alignment and the KSS functional score be-
tween the CVG group and the PSG group, there was no clinically
relevant difference (median 180� vs 179� and median 93 vs 92,
respectively). However, the use of PSI is of great interest when
conventional intramedullary guides cannot be used, for instance,
when the femoral anatomy has been altered, such as with a femur
with a long-stemmed hip prosthesis or with a femoral fracture
malunion.

A recent study based on Bayesian statistics to estimate the
likelihood that a new trial would demonstrate the efficacy of PSG
over CVG concluded that only an overly-optimistic effect size
associated with unrealistic trial design parameters could conceiv-
ably change the evidence obtained to date [23]. However, to the
best of our knowledge, only a few studies to date have focused on
associated SUI [12e14], and none of them evaluated the OR or the
CSSD efficiency.

The sterilization time was significantly reduced when SUI was
used compared to CVI, which is a novel finding. This can be
explained by the fact that the number of instrument trays used was
significantly reduced. These data are of considerable interest to
health facilities in which sterilization is carried out separately from
the OR. SUI allows the instrumentation set to be immediately
available, without being encumbered by CSSD delays. Moreover,
since the median duration of the cleaning of surgical instruments is
reduced when SUI is used, the nurse time and availability are,
therefore, increased. The impact on safety is hard to evaluate, but
SUI could be associated with a reduced risk of infection as the in-
struments are disposed of after the surgical procedure [13].

In addition to the fact that the sterilization process is time-
consuming, it is an important aspect of being able to safely
perform a surgery, as substandard equipment or technology can
lead to surgical errors and adverse events. Previous studies have
reported that equipment-related errors accounted for a median of
23.5% of all errors [24] in the OR and that the unavailability of
surgical instruments represented approximately 40% of all
equipment-related errors [25]. An independent audit in our CSSD

http://www.r-project.org/
http://www.r-project.org/


Table 4
Postoperative data of patients by groups at month 2.

Characteristics PSG-SUI (n ¼ 34) PSG-CVI (n ¼ 34) CVG-CVI (n ¼ 34) CVG-SUI (n ¼ 34) P* All patients (n ¼ 136)

HKA, median (Q1-Q3) 179 (178-181) 179 (178-181) 180 (178-182) 180 (178-182) .24 180 (178-182)
Deformation .46
Varus 6 (18.2) 5 (16.1) 2 (6.7) 4 (13.8) 17 (13.8)
Aligned 25 (75.8) 24 (77.4) 24 (80.0) 19 (65.5) 92 (74.8)
Valgus 2 (6.1) 2 (6.5) 4 (13.3) 6 (20.7) 14 (11.4)

Oxford, median (Q1-Q3) 41 (38-44) 43 (38-45) 43 (39-45) 42 (37-45) .39 42 (38-45)
KSS, median (Q1-Q3) 91 (87-95) 94 (90-96) 93 (90-95) 93 (90-96) .079 93 (89-96)

HKA, hip-knee-ankle angle.
Varus: HKA <177� .
Aligned: 177� � HKA � 183� .
Valgus: HKA >183%.
Data are presented as median (interquartile range) or numbers (percentage).

* Statistical significance with P < .05.
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reported a noncompliance rate of up to 25% after sterilization. In
most of the cases, this was an instrument of minor importance
although it also sometimes involved a key instrument for the
procedure. As SUI sets are fully equipped with all the necessary
ancillary items, this issue can readily be resolved as all key in-
struments for the procedure are provided with the SUI kit.

A recent study has shown that SUI may provide a benefit to the
patient by potentially decreasing the risk of infection and by
reducing the overall hospital costs [13]. The infection rate can be
reduced in the OR by several factors associated with SUI. The pre-
operative tomodensitometry for PSG manufacturing also provides
reliable sizing information that allowed to determine the definitive
implant size in advance. In the study facility, definitive implants
were stored outside the OR. Hence, definitive implants could be
brought into the operating theater before the surgery started, based
on the preoperative planning. This reduces the number of times
someone enters or exits, thereby helping maintain the positive
pressure of the environment [26].

It is of interest to evaluate whether the time savings in CSSD
observed with PSG and SUI are associated with cost savings. Siegel
et al. [13] reported cost savings of $480-$600 with single-use vs
conventional instrumentation for TKAs, based on measurements of
the resource requirements and costs associated with OR turnover
and tray sterilization. They also reported significantly fewer in-
fections with SUI. In a multisite simulation study (200 sites, 500
cases per site), Goldberg et al. used a cost-modeling study to
evaluate potential logistic and economic benefits of single-use in-
struments [27]. They analyzed variables related to TKA costs and
logistics (OR turnover time, tray sterilization, tray management
time, and 90-day infection rates). They reported an estimated cost
savings of $994 per case. The largest driver for cost savings was tray
sterilization, and sites with higher staff wages and sterilization
costs would benefit from a greater probability of achieving cost
savings. This finding is consistent with our results regarding ster-
ilization times and volumes. Accordingly, for a high-volume
department, the cost of SUI and/or a PSG ancillary could easily be
offset by the cost savings associated with their use.

This study has several limitations. First, the study design and
instrumentation availability did not allow a randomized controlled
trial to be carried out. Nevertheless, the groups were comparable
preoperatively, and they were operated on at different times with 2
separate evaluation phases per group. Furthermore, the primary
study endpoint was an objective assessment, recorded by an in-
dependent examiner. Second, although it has been used for several
years before this study, the SUI set was still under minor develop-
ment while the study was being carried out, and it could be argued
that all the patients in the SUI groups did not undergo the exact
same surgery. Indeed, the engineers adjusted the instrumentation
sets by incorporating feedback from the surgeons. However, these
technical improvements of the disposable ancillary were minor,
and the participating surgeons always had the opportunity to
switch to CVG in case this was required intraoperatively. Third, the
postoperative alignment only focused on coronal alignment. As
shown in other studies, even though there can be differences in the
tibial slope and femoral flexion in the lateral view, there is no
associated clinically significant effect [27], and this is why we did
not perform this analysis.

Conclusions

PSI and SUI are comparable to CVI in terms of clinical and
radiological outcomes. SUI lowers the number of instrumentation
trays and the sterilization time in primary TKAs, and it allows the
instrumentation set to be immediately availability, without being
encumbered by potential delays with CSSD. The increase in surgical
time was not considered clinically significant as it would not allow
another surgery to be performed (þ5 minutes), and the need to
switch from patient-specific to single instrumentation, based on
the surgeon’s assessment, can arise in any surgery. It would be
desirable, however, if the manufacturers of SUI would find ways to
reduce their cost or to assess by further analysis if savings could be
made in the health-care facilities, especially in CSSDs.
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