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What are the issues with conventional TKA?

A “Forgotten Joint” is the desired goal for both patients
and surgeons following TKA. However, the majority of
patients do not obtain a normal feeling knee post-TKA
with high numbers of patients experiencing reduced
function and dissatisfaction:

PRRREDRHED
PRRROUHHEY
PRORETHHED

80% patients feel
that their joint is artificial*

>50% patients

report a degree of
functional limitation*2

2 OO/O patients

are dissatisfied?

r

Studies show that following conventional TKA, patients
demonstrate abnormalities in their gait and functional
kinematics of the knee:*-8

Velocity

Quadricep muscle
strength following
conventional

Stride TKA fails to recover
length @ to the same level
as those of healthy
subjects, resulting
_ in reduced physical
Fle)_(lon functioning
during of the knee®*°
walking
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Kinematics and patient satisfaction — how do they relate?

Fluoroscopic analysis of weight-bearing motion has led to &(
a better understanding of TKA kinematics. During flexion, For the first time, a relationship between kinematic

TKA kinematic patterns can vary considerably from the patterns of TKA and patient satisfaction has been

normal knee.*? demonstrated 1415

Paradoxical motion (Figure), where there is a sudden anterior Kinematic patterns for one weight-bearing and one non-
translation of the femur relative to the tibia, has been weight-bearing motion were analysed for JOURNEY Il BCS
observed in many studies and is r1e3lated to reduced knee and two posterior-stabilised TKAs. Whilst no differences

flexion and quadriceps efficiency. were observed during non-weight bearing activity, during

weight-bearing motion, poor patient-reported outcomes
were associated with:*

Pronounced Less stable Less posterior
—_—) paradoxical medial translation in

anterior motion compartment deep flexion

(medial side) in midflexion (lateral side)

Figure.
Paradoxical motion

“Reproduction of optimal kinematic
patterns during TKA could be instrumental
in improving patient satisfaction.”**

€— What are the issues with conventional TKA? Why choose JOURNEY Il TKA for your patients (1) —»
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Why choose JOURNEY Il TKA for your patients?

Shape

Position

Unlike conventional TKA design, the shape and position of the JOURNEY Il TKA have been designed to replicate the normal knee

Shape16—19
Replication of anatomic asymmetric femoral
and tibial profiles

" Mechanical axis  ===="""" Bone resection

Convex lateral surface
designed to promole

stability in mid-flexion native rollback

Medial concavity
designed to promote
anatomic medial pivot

Position?®1920

Restoration of native anterior/posterior (A/P)
starting position and the anatomic 3° varus
joint line

——— 3° physiological joint line

€— Kinematics and patient satisfaction — how do they relate?

( A
Moti°n16—18,20-23

Replication of native femoral rollback
and axial rotation

Normal knee

Why choose JOURNEY Il TKA for your patients (2)





Improved function

JOURNEY Il TKA has
demonstrated better
kinematics,6172425 ROM?6-29
and gait***° compared to
conventional TKAs.

Read more —

Smoother recovery*t

JOURNEY Il TKA has been shown
to result in speedier recovery?93132
and improved muscle activation
and muscle strength in the early
recovery period,?*3° compared to
conventional implants.

Read more —

Smith+Nephew JOURNEY? Il TKA

Why choose JOURNEY Il TKA for your patients?

W
.4

BCS CR XR

Higher patient
satisfaction*

JOURNEY Il TKA has
demonstrated improvements
in patient-reported outcome

measures post_TKA,26,29,33—37
compared to pre-TKA.

Read more —

High survivorship

JOURNEY Il TKA has
shown favourable
survivorship outcomes,
with high early?*>2® and
mid-term?24° survivorship.

Read more —

*Compared to non-JOURNEY Il knees. 'As observed in JOURNEY Il BCS and JOURNEY Il CR.

€— Why choose JOURNEY Il TKA for your patients (1) Key outcomes —>
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n Key outcome: Improved function
M &
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\-

\
Postoperative ROM is one of the most important factors
influencing patient satisfaction following TKA, as a full ROM
is critical for a patient to perform daily activities.**
( - i+24,30 : ; P 2
Improved knee flexion2427-2° Improved gait?43° and stair climbing*
Post-TKA:
Post-TKA:
Significantly greater Significant Significantly more
- ; increase in external improvements in gait patients able to climb
fl'f;ffgzm'g'w;[;fgd(gfg o1 rotation whilst walking with  with JOURNEY IIBCS ~ stairs with JOURNEY Il
with JOURNEY Il CR compa{red to JOURNEY Il CR compared to compared to LEGION® BCS compared to LEGION
Attune™ CR* 24 Attune™ CR* TKA (p<0.01).** PS TKA (p=0.03).*° PS TKA (p<0.05).%2
e N
A significantly i d H .
g iaie vt Better kinematic outcomes?®*”
compared to conventional PS TKAs:
Compared to the normal knee after post-TKA:
+6° (p=0.04)%
+6° (p=0.002)2
+23° (p<0.001)?®
- J J
J

*Manufactured by DePuy Synthes Orthopaedics, Warsaw, IN, USA.
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Smoother recovery

Pain relief, function and return to activities are some of the
most common patient expectations post-TKA.?

Improved quadricep activation and strength?+3°

Improved muscle activation and muscle strength in the early recovery
period with JOURNEY Il BCS and JOURNEY Il CR, compared to
LEGION® PS TKA and Attune™? CR, respectively.?**°

Improving quadriceps function is important for limiting

post-TKA functional deficits®

Speedier recovery3*-32

Compared with patients receiving conventional TKA, JOURNEY Il TKA patients are:

op

More likely to be discharged -
—H

home (p<0.001)3*

=

Discharged from hospital
sooner (p<0.0001)3?

JOURNEY Il TKA* has been shown to result in speedier recovery?°3132
and improved muscle activation and muscle strength in the early
recovery period,?*3° compared to conventional implants.

Higher function outcome measures?®2°

Compared to conventional TKA patients, JOURNEY Il TKA patients have
demonstrated higher scores in functional outcome measures at 6 and
12 weeks post-TKA:25:2°

KSS scores at 6 weeks post-TKA?°

sourney iecs [ - =
p=n.s

LEGION PS
KSS scores at 3 months post-TKA?2®

JourNEY 1 CR |
p<Q.05

PFC. SIGMA™ CRf

40

Similar levels of patient satisfaction
and patient-reported outcomes

between JOURNEY Il BCS and THA
patients at 3 months post-op3?

*As observed in JOURNEY Il BCS and JOURNEY Il CR. fManufactured by DePuy Synthes Orthopaedics, Warsaw, IN, USA.

e

Improved function

Higher patient satisfaction

%
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Higher patient satisfaction & 175t

The primary determinant of patient satisfaction is the fulfilment of
patient expectations, of which pain relief, improved knee function

and return to sports are the most common.?

Improved WOMAC scores?®

Significant reductions in WOMAC WOMAC scores*,

scores with JOURNEY Il CR compared KSS”5, and KOOS7”®

to PFC. Sigma™ CR* at 6 (p=0.018) and directly correlate to

12 months (p=0.008) post-TKA.?¢ patient satisfaction
Quality of life??

Patients receiving JOURNEY Il BCS have reported
similar levels of satisfaction as those receiving THA
at 3 months and 1 year post-op, with no significant
differences in patient quality of life.>®

Return to work and sports??

One study reported a ~ median time to return to
h work, activities of daily living
2 m O nt and sporting activities??

JOURNEY Il TKA has demonstrated improvements in
patient-reported outcome measures post-TKA,26:2933-37
compared to pre-TKA.

Better KSS?2526:29:36 gpnd KOOS?3®

Significantly better KSS outcomes with:

JOURNEY Il CR compared to PFC. Sigma™ CR* at 3, 6, and 24 months post-TKA
(p<0.05) and at 12 months post-TKA (p<0.001)2®

JOURNEY Il BCS compared to Persona™t PS TKA (p<0.05)?° and to LEGION® PS TKA
(p<0.001)* at 12 months post-TKA

JOURNEY II BCS at 24 months post-TKA compared to pre-TKA (p<0.01)%

Significantly higher KOOS with JOURNEY Il XR* compared to
pre-TKA scores at 6 weeks, 3 months, 6 months and 12-months
post-TKA (p<0.05).%°

Improving patient satisfaction is important
for maintaining quality of care and patient

loyalty which is linked to reimbursement
to payors and healthcare providers*+4>

*Manufactured by DePuy Synthes Orthopaedics, Warsaw, IN, USA. TManufactured by Zimmer Biomet, Warsaw, Indiana, USA.

e

Smoother recovery

High survivorship —»



Smith+Nephew JOURNEY® Il TKA Compendium of peer-reviewed clinical evidence
June 2022

Key outcome: High survivorship

a )
. . . : . Studies on survivorship of JOURNEY Il BCS, JOURNEY Il CR
Revision TKA is a technically challenging procedure and is B : .
. . N o2 e and JOURNEY Il XR" have shown favourable survivorship
associated with a high risk of complications. L 35 38 : 39.40 : .
outcomes, with high early>*>2® and mid-term?°4° survivorship.
High early survivorship High mid-term survivorship
Early results from prospective studies on both JOURNEY Il BCS has demonstrated high mid-term survivorship*, comparable to AOANJRR cemented PS
JOURNEY Il CR (n=174)*® and JOURNEY Il XR TKA control:394°
(n=165)* have demonstrated a low risk of revision:
Retrospective, international study of 2,059 JOURNEY Il BCS TKAs**°
98
o Risk of %L %
< 1 . 2 /O revision 2. S o .
at 1 year3s:® < 5 i 95.9% )
< JOURNEY II BCS resulted in:
JOURNEY 11 BCS AOANJRR <1% major revisions, lower
than registry control394°
and a lower revision rate
Revision TKA $ 7 5 ,000 i ) o in <55 year olds compared
poses significant Average e rinared Prospective, multlce;:tre, US study of 209 JOURNEY |l BCS TKAs to registry;gcontrol
economic costs to the US cost of revision o (3vs7%)
J
healthcare industry.*® TKA*” £ %
2 2 97.0%
’g - 95.9%
JOURNEY Il BCS AOANJRR
- J
*Kaplan-Meier (K-M) approach was used to obtain estimates of implant survival.
€&— Higher patient satisfaction B_, @ % Key studies —»
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Pre-operative and post-operative kinematic analysis in total
knee arthroplasty. A pilot study**

SR Di Benedetto P, Vidi D, Colombo A, Buttironi MM, Cainero V, Causero A. Acta Biomed. 2019;90:91-97
Independent pilot study of: Assessed:
12 JOURNEY I| CR 14 Attune™ CR* Kinematics were assessed at flexion-extension internal-external
Mean age: 70.3 years Mean age: 71.8 years rotation and adeCtion'addurcrtriQ,n,,
. ' N - Muscle strength and activation using electromyography
Followup:3months e
- . - KSS
KOOS
Results N Better muscle activation timing, comparable
Compared to Attune™ CR* at 3 months post-TKA, JOURNEY Il CR patients demonstrated: to the physiological knee
Significantly Significantly 0 A numerically higher KSS satisfaction
+3.76° improved improved score (maximum score: 40)
JOURNEY knee flexion o T external rotation
1CR during walking -1.35° during walking 84.9 A numerically higher KOOS quality
compared to JOURNEY compared to of life score (maximum score: 100)
pre-TKA (p<0.01) Il CR pre-TKA (p<0.01)

JOURNEY I
CR

Conclusion

JOURNEY Il CR patients experienced significantly better flexion, external rotation and muscle strength during walking at 3 months post-TKA compared to
Attune™ CR* TKA. In addition, JOURNEY Il CR patients demonstrated physiological activation timing of most muscles.

Full summary Published paper
*Manufactured by DePuy Synthes Orthopaedics, Warsaw, IN, USA.

Key outcomes Grieco TF, et al. 2018 —»



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7233708/
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/ea583cd269d54eaca04d3308b71f07be?v=0cb13d72
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In vivo kinematic comparison of a bicruciate stabilized total
knee arthroplasty and the normal knee using fluoroscopy*®

BCS Grieco TF, Sharma A, Dessinger GM, Cates HE, Komistek RD. J Arthroplasty. 2018;33:565-571

Retrospective, single-surgeon study of: Assessed:
40 JOURNEY Il BCS 10 normal knees Kinematics assessed during a weight-bearing deep knee bend
Mean age: 69.8 years Mean age: 57.4 years at 30° increments from full extension to 120° of knee flexion
————————————————————— to determine whether the dual cam-post mechanism is able to
Mean follow up: 14.3 months replicate the cruciate ligament (ACL and PCL) function
Results
0-30° 30-60° 60-90°
JOURNEY Il BCS subjects exhibited JOURNEY Il BCS subjects experienced JOURNEY Il BCS resumed posterior
similar patterns of femoral rollback and axial minimal anterior-posterior motions and axial motion with axial rotation increasing in a
rotation compared with normal knee subjects rotation, whereas normal knees continued normal-like fashion after 90°

to roll back and externally rotate

Conclusion

JOURNEY Il BCS exhibited normal-like kinematic patterns and moved as designed under in vivo observation. Similarities in early and late kinematic patterns
between the two groups suggest the dual cam-post design and asymmetric articular geometries of the JOURNEY Il BCS adequately replicate ACL and PCL
function of the normal knee.

Full summary Published paper

& DiBenedetto P et al. 2019 Iriuchishima T & Ryu K, 2018 —»



https://www.sciencedirect.com/science/article/pii/S0883540317308379?via%3Dihub
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/a2f148d174b44f25a68e909f2fcdd31f?v=68e94f7f
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A comparison of rollback ratio between bicruciate
substituting total knee arthroplasty and Oxford

BCS
I 21
unicompartmental knee arthroplasty
Iriuchishima T and Ryu K. J Knee Surg. 2018;31:568-572
Retrospective, single-surgeon study of: Assessed:
64 JOURNEY Il BCS 50 Oxford™ Partial Knee* 50 normal knees When subjects had recovered their range of knee flexion
Mean age: 71.3 years Mean age: 73.8 years N/A (6—9 months post-op), lateral radiographs in active flexion \/
' ' ' ~ e were taken to measure rollback ratio and flexion angle
Follow up: 6—9 months
Results

‘ Rollback
{_

Conclusion

No significant difference
in rollback ratio and no
significant difference in
knee flexion angle among
the three groups

A significant correlation

between rollback ratio and
knee flexion angle among

JOURNEY Il BCS Oxford™ UKA* Normal knee the three groups (p=0.002)

JOURNEY Il BCS showed no significant difference in rollback ratio when compared with UKA or asymptomatic control knees. The results suggest that
JOURNEY Il BCS reproduces native anterior and posterior cruciate function and native knee rollback.

Full summary Published paper
*Manufactured by Zimmer Biomet, Warsaw, Indiana, USA.

rieco TF, et al. 0odzo SR, et al.
& Grieco TF, . 2018 Nodzo SR . 2018 —



https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0037-1604445
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/8788249504b44978807c957c8090a7cb?v=f80a6d97
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The bicruciate substituting knee design and initial experience®®

Nodzo SR, Carroll KM, Mayman DJ. Tech Orthop. 2018;33:37-41

BCS

Retrospective, single-surgeon, study of: Assessed at pre-TKA and 6 weeks and 1 year post-TKA:

100 JOURNEY II BCS 100 LEGION® Total Knee System ROM

Mean age: 5L 0 Y arS e
Mean follow up: 1 year KSS
Results
JOURNEY Il BCS patients, compared to PS TKA patients, demonstrated:
v N
1
year
Significantly greater mean ROM at Numerically higher mean KSS score Significantly higher mean KSS scores
1 year post-TKA (119° vs 96°; p<0.0001) at 6 weeks post-TKA (88 vs 73) at 1 year post-TKA (89 vs 81; p<0.001)

Conclusion

JOURNEY [ BCS led to significant improvements in ROM and patient-reported outcomes at 1 year post-TKA, compared with standard PS TKA. The authors
noted that the results suggest that the more anatomic design of the implant, which is intended to replicate a more normal knee position and kinematic
patterns, may be responsible for the improved flexion and patient satisfaction in JOURNEY Il BCS patients.

Full summary Published paper

Iriuchishima T & Ryu K, 2018

Smith LA, et al. 2021 —



https://journals.lww.com/techortho/Abstract/2018/03000/The_Bicruciate_Substituting_Knee_Design_and.8.aspx
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/d178f637b043472fb6ca6344d0de7f9d?v=bdfa1c33

< Smith+Nephew JOURNEY® Il TKA Compendium of peer-reviewed clinical evidence
@ V4 June 2022

In vivo knee kinematics: how important are the roles
é of femoral geometry and the cruciate ligaments?*/

Smith LA, Nachtrab J, LaCour M, Cates H, Freeman MG, Komistek RD. J Arthroplasty. 2021;36:1445-1454

CR XR

Kinematic study of: Assessed:
40 JOURNEY II CR 10 JOURNEY II XR® 10 normal knees
Mean age: 68.8 years Mean age: 62.3 years Mean age: 57.4 years Kinematics were measured at full extension and at
B B B s i = = = ; 30° increments to full flexion, during a weight-bearing
Mean follow up: 24.8 months (JOURNEY Il CR) deep knee bend

and 16 months (JOURNEY Il XR)

Results
0)
Early flexion Mid flexion Deeper flexion Late flexion
0-30° 30-60° 60-90° 90°+
JOURNEY Il XR demonstrated JOURNEY Il XR demonstrated
a similar magnitude of similar anterior-posterior No significant difference with JOURNEY Il XR or CR in
posterior femoral rollback translation or axial rotation anterior-posterior translation compared to normal knees
(PFR) to normal knees compared to normal knees

Conclusion

In early and mid flexion, JOURNEY Il XR patients experienced more normal-like kinematic patterns compared to JOURNEY |l CR patients, demonstrating the

role of of ACL retention and subtle changes in femoral geometry in kinematic outcomes. However, the authors stated that JOURNEY Il CR subjects achieved
increased amounts of lateral condyle PFR and axial rotation compared to previously studied CR TKAs.

Full summary Published paper

€&— Nodzo SR, et al. 2018

Snyder MA, et al. 2018 —



https://www.arthroplastyjournal.org/article/S0883-5403(20)31118-9/fulltext
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/fdf617ea6874414eaafe848d1ccb55f6?v=ed1d1904
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e

A comparison of patient reported outcomes between total
knee arthroplasty patients receiving the JOURNEY |l bi-cruciate
stabilizing knee system and total hip arthroplasty patients*

Snyder MA, Sympson A, Gregg J, Levit A. Orthop Trauma Prosth. 2018;3:5-10

BCS

Retrospective review of clinically matched data from a regional US total

joint registry (Cincinnati, Ohio): Assessed at 3 months and 1 year post-op:

48 JOURNEY II BCS 48 THA Patient satisfaction
Meah,?,g,e: S83years Mearnr ége: 559years UCLA activify SCOFéS
Mean follow up: 1 year FQ-5D-5L

Results
JOURNEY Il BCS patients, compared to THA patients, reported: % v D

No significant difference in overall Significantly greater median UCLA activity Significantly greater median EQ-5D-5L scores

satisfaction at 3 months (p=0.398) scores at 3 months (8 vs 7; p=0.028) and at 3 months (90 vs 80; p<0.001; maximum

or 1 year (p=0.590) 1 year (8 vs 7; p<0.001; maximum score: 10) score: 100); no significant difference at 1 year

Conclusion

JOURNEY Il BCS TKA patients reported similar levels of satisfaction and patient reported outcomes as THA patients at 3 months and 1 year post-op.

The kinematic design advancements of JOURNEY Il BCS demonstrate improvements in patient satisfaction following TKA compared to past TKA procedures,
via comparison with THAs.

Full summary Published paper

Smith LA, et al. 2021 Further evidence —



http://otp-journal.com.ua/article/view/143187
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/myfile?v=8cc95196
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Anatomical bi-cruciate retaining TKA improves gait ability
> earlier than bi-cruciate stabilized TKA based on triaxial

accelerometery data: a prospective cohort study*®
Amemiya K, Kaneko T, Omata M, Igarashi T, Takada K, Ikegami H, Musha Y. AP-SMART. 2021;25:35-41

Independent, single-surgeon, prospective study of: Assessed at pre-TKA and at 6 weeks and 3 months post-TKA:
10 JOURNEY I XR* 15 JOURNEYIIBCS Walking time, number of steps, walking cycle time, coefficients
Mean age: 75.0 years Mean age: 74.4 years of variability (CV) of double leg support time, gait velocity and \/
Follow up: 1.5-3 months stride length during a 10m walk test
Results
JOURNEY Il XR patients, compared to JOURNEY Il BCS patients, experienced: O 1 JOURNEY I XR o
m Journeviiees  Significantly
............ - . : _ locit
Significantly improved gait o 62 it greater ve Y
' ability at 6 weeks post-TKA ?rfnsg\(;s:qtéﬁglﬁater 458 i (66.2vs
(p<0.05), with a significant p . / - 45.8m/min; .
reduction in walking time gait stability from - p=0.01) and stride
(9.2 vs 13.7s; p=0.01) and pire TH ke & wisishs +0.13m length (56.2 vs
in .number- of,ste . POSt-TKA (-27.2vs sl e 43.2cm; p=0.01)
o 85.8; p=0.04 | |
St/ p_ : ) 3m acceleration U 10m walk test U 3m deacceleration

(18.1 vs 23.6; p=0.02)

C Full summary ) CPublished paper)



https://www.sciencedirect.com/science/article/pii/S2214687321000121?via%3Dihub
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/35e71e4bb319494b95cd74f9941f6afb?v=f019d607
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Midterm performance of a guided-motion bicruciate-stabilized
total knee system: results from the international study of
over 2000 consecutive primary total knee arthroplasties®

Harris Al, Christen B, Malcorps JJ, O’Grady CP, Kopjar B, Sensiba PR, Vandenneucker H, Huang BK, Cates HE, Hur J,
Marra DA. J Arthroplasty. 2019;34:5201-5208

Retrospective, multicentre, international case series study of: Assessed at last follow-up:

2,059 JOURNEY II BCS

Mean age, 64.3 years Survivorship compared to all other PS cemented TKA

in the AOANJRR

Mean follow up: 3.87 years

Results
At 5 years, JOURNEY Il BCS, compared to the AOANJRR control, resulted in:

t o AD

rs

L )
Lower percentage of major revisions, accounting for <1% of
Similar high survivorship JOURNEY Il BCS TKAs and defined as all revisions involving Lower revision rate in patients
rate (96.4 vs 95.9%) tibial and/or femoral component removal (29.9 vs 41.6%) <55 yearolds (3 vs 7%)

C Full summary ) CPublished paper)



https://www.arthroplastyjournal.org/article/S0883-5403(19)30146-9/fulltext
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/17eb4c9bbecd455f880243600daf865a?v=1cb0c391
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Gait analysis comparing kinematic, kinetic, and muscle
activation data of modern and conventional total knee

arthroplasty-°

Hyodo K, Kanamori A, Kadone H, Takahashi T, Kajiwara M, Yamazaki M. Arthroplast Today. 2020;6:338-342

A retrospective analysis of:

Assessed at 6 months post-TKA:

12 JOURNEY II BCS TKA
Mean age: 69.4 years

12 LEGION® TKA
Mean age: 70.0 years

Mean length of study: 6 months

Gait and motion capture analysis with a force plate and \/
electromyogram of the lower limb muscles

Results
JOURNEY Il BCS TKA, compared to conventional TKA, demonstrated:

Significantly longer step
length (p=0.03)

Significantly faster gait
speed (p=0.03)

[ JOURNEY I TKA M Conventional TKA

0.55Nm/kg 3%

0.34Nm/kg |

Significantly greater
maximum knee extension
moment (p=0.04)

Significantly greater maximum
knee flexion angle during
initial stance phase (p=0.04)

( Full summary ) (Published paper)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7280752/pdf/main.pdf
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/1463debbb9984f028126067919f38379?v=aeae9338
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In vivo kinematics of bicruciate-retaining total knee
=~ | arthroplasty with anatomical articular surface under
high-flexion conditions*®

Kono K, Inui H, Tomita T, Yamazaki T, Taketomi S, Tanaka S. J Knee Surg. 2021;34:452-459

A single-center case series of: Assessed:

17 JOURNEY Il XR® In vivo kinematics during high-flexion activities
Mean age: 72.0 years

Fluoroscopy during squatting and cross-legged sitting motions,

Mean length of study: 7.6 months starting with legs fully extended
Results T 15—
9
' . . i 8 |
JOURNEY Il XR kinematics were similar to the normal knee: g 10 l_ I L l__l___l--l---l---l--l\ l 1
= IR I N - =k
During cross-legged sitting: slight femoral internal rotation from % > e 2 M B Squattin
early- ﬂex.ion to mid—ﬂexion, followed by femoral external rotation § 0—7 — T = C?oss—legged sitting
beyond mid- flexion g 5_| ! - *p<0.05
[0]
Significantly larger external rotation from 80 to 110° of flexion 5

-10— & O 10 20 30 40 50 60 70 80 90 100 110 &
O . O

& Flexion angle (degrees) fz;P&
- <

during squatting compared to cross-legged sitting (p<0.05)

( Full summary ) (Published paper)



https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0039-1696959
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Comparison of functional outcomes following total knee
arthroplasty with a conventional implant design or one
designed to mimic natural knee kinematics#®

Lutes W and Fitch D. Presented at: 39 SICOT Orthopaedic World Congress; 2018; Montreal, Canada

Retrospective, single-surgeon study of: Assessed at 3, 6, 12 and 24 months post-TKA:
52 JOURNEY Il CR 60 PFC. Sigma" CR* KSS
Mean age: 67.3 years Mean age: 70.2 years WOMAC scores
Mean follow up: 2 years ROM (only assessed up to 12 months)
Results:
JOURNEY Il CR patients, compared to PF.C. Sigma™ CR* patients, reported:
[/ V

®

Significantly greater KSS scores at 3 (69.5 vs Significantly lower WOMAC scores Significantly greater change in ROM from
63.0), 6 (84.4vs 70.1), 12 (93.0 vs 86.1) and 24 at 6 (17.8vs 24.6)and 12 (12.4 vs 18.5) baseline at 3 (-4.4 vs -10.1), 6 (5.8 vs -1.8) and
(96.4 vs 91.7) months post-TKA (p<0.05) months post-TKA (p<0.05) 12 (11.4 vs 4.0) months post-TKA (p<0.05)

C Full summary )
*Manufactured by DePuy Synthes Orthopaedics, Warsaw, IN, USA.
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Hospital-related clinical and economic outcomes of a
bicruciate knee system in total knee arthroplasty patient?*

Mayman DJ, Patel AR, Carroll KM. Poster presented at: ISPOR Symposium; 2018; Baltimore, Maryland, USA

A retrospective cohort study with real world evidence of:

Assessed:

1,692 JOURNEY II BCS TKA
Mean age: 64.1 years

1,692 other TKA devices
Mean age: 63.9 years

Results:

JOURNEY Il BCS, compared to other TKA knees, was associated with:

$16,187 $17,877

< 2.45J 2.66

days

JOURNEY IIBCS  Other TKA JOURNEY IIBCS  Other TKA

Significantly shorter mean length
of hospital stay (p<0.0001)

Significantly lower total
hospital costs (p=0.0001)

Hospital-related clinical and economic outcomes
(reported as 2016 US dollars)

1:1 propensity score matching to control for patients and
provider characteristics

v
v

Patients receiving JOURNEY Il BCS were also:

41%

less likely to

51% @ 35%
less likely to more likely to
be readmitted to
hospital within
30 days (p=0.0037;
calculated value)

be discharged to
home (p=0.0008;
calculated value)

be discharged to
a skilled nursing
facility (p<0.0001)

( Full summary ) (Published paper)



https://www.valueinhealthjournal.com/article/S1098-3015(18)31523-7/pdf
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/0f9062382c654c27b3a9d26cc4b2b342?v=8f6ea3dd
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Evaluation of anteroposterior accelerometric change after
bi-cruciate stabilized total knee arthroplasty and posterior
stabilized total knee arthroplasty*

Tomite T, Saito H, Kijima H, Ishikawa N, Hatakeyama Y, Tazawa H, Miyakoshi N, Shimada Y. Knee. 2021;32:121-130

Independent, single-surgeon, prospective study of: Assessed at pre-TKA and 12 months post-TKA:
30 JOURNEY Il BCS 30 PERSONA™ pS* ROM
Mean age: 77.9 years Mean age: 77.3 years KSS
FTA

Lateral X-rays of the standing extended knee
Accelerometer data

Mean follow up: 1 year

Results 704 .t

JOURNEY Il BCS patients, compared to PS TKA patients, demonstrated: o BEH B JOURNEY Il BCS TKA
) 2 50 - 54.5 H PS TKA
. Significantly lower posterior Lower g 40 Significantly
: offset ratio (2.1 vs 17.9%, D anteroposterior g 307 U higher functional

e tivel ith the AP —~= (AP lerati = 209 20.5 [ R o
‘ respectively), wi e (AP) acceleration 10, SEeS : activity scores
C 3 positioning of the femur and tibia on the femoral ol ; (fp<0.05)
close to that of the normal knee ” side of the knee Functional activity Walking and Advanced

(total) standing activities

C Full summary ) CPublished paper)
*Manufactured by Zimmer Biomet, Warsaw, IN, USA.
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Year Study Title Source Useful Links JOURNEY II
@ Amemiya Anatomical bi-cruciate retaining AP-SMART < Full summary > XR, BCS
K, et al. TKA improves gait ability earlier than \/ \/
20214 bi-cruciate stabilized TKA based on .
triaxial accelerometery data: <Publ|shed paper )
A prospective cohort study
Biaty M, A comparison of the JOURNEY II° Physiotherapy (Published paper) BCS
etal bi-cruciate stabilized total knee Review
2021% system and Genesis Il cruciate- \/ \/ \/
retaining implant
Boese K, Early clinical and patient-reported EORS ( Full summary ) XR
etal results of a bi-cruciate retaining total ~ Congress
2019% knee implant: six-month results of a
prospective multicentre study of 149 \/ \/ \/ \/
primary TKAs
Christen Second-generation bi-cruciate Arch Orthop CPublished a er) BCS
B, et al. stabilized total knee system has a Trauma Surg pap \/
2018°%2 lower reoperation and revision rate
than its predecessor
Coomer Determining patella function in Orthopaedic (Published a er) BCS
S,etal. non-implanted knees having Proceedings pap
202153 functional cruciate ligaments and \/

subjects having a bi-cruciate stabilized
total knee arthroplasty


https://smith-nephew-delivery.stylelabs.cloud/api/public/content/35e71e4bb319494b95cd74f9941f6afb?v=f019d607
https://www.sciencedirect.com/science/article/pii/S2214687321000121?via%3Dihub
https://www.termedia.pl/Evaluation-of-Functional-Status-in-Patients-after-Total-Knee-Arthroplasty-A-Comparison-of-the-Journey-II-Bi-Cruciate-Stabilized-Total-Knee-System-and-Genesis-II-Cruciate-Retaining-Implant,161,45105,0,1.html
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/5f63c4c2623e4d83915e28348016f5ab?v=db3260d5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6182702/
https://online.boneandjoint.org.uk/doi/abs/10.1302/1358-992X.2021.1.004
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@ Di Pre-operative and post-operative Acta Biomed ( Full summary ) CR
Benedetto  kinematic analysis in total knee
P etal arthroplasty. A pilot study CPublished paper) \/ \/ \/
2019*
@ Grieco In vivo kinematic comparison of J Arthroplasty ( Full summary ) BCS
TF et al. a bicruciate stabilized total knee \/
20181 arthroplasty and the normal knee -
. (Publlshed paper)
using fluoroscopy
Harris Al, Short-term safety and effectiveness Arthro Today (Published paper) BCS
etal of a second-generation motion-guided \/ \/ \/
2018% total knee system
@ Harris Al, Midterm performance of a guided- J Arthroplasty ( Full summar ) BCS
etal. motion bicruciate-stabilized total knee Y
2019%* system: results from the international : \/
study of over 2000 consecutive <Publ|shed paper )
primary total knee arthroplasties
Harris Al, Guided motion total knee arthroplasty EFFORT BCS
etal. system: five-year outcomes of the Congress \/
2019 prospective multicenter US study


https://smith-nephew-delivery.stylelabs.cloud/api/public/content/ea583cd269d54eaca04d3308b71f07be?v=0cb13d72
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7233708/
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/a2f148d174b44f25a68e909f2fcdd31f?v=68e94f7f
https://www.sciencedirect.com/science/article/pii/S0883540317308379?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352344117301711?via%3Dihub
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/17eb4c9bbecd455f880243600daf865a?v=1cb0c391
https://www.arthroplastyjournal.org/article/S0883-5403(19)30146-9/fulltext
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Harris Al, Guided motion total knee arthroplasty EKS Congress BCS
etal. (TKA) system in younger patients has
2019 a lower revision rate than registry
controls: results from the international \/
multicenter study with up to 6 Years
follow-up
Harris Al, Guided motion total knee arthroplasty EKS Congress BCS
etal. (TKA) in patients with BMI of 40kg/m?
2019 or more: results from the international \/

multicentre study of 2,059 primary
TKAs with up to 6 years follow-up

Heir S,etal.  Clinical and functional outcomes of EKS Congress BCS

2019 a second-generation guided motion
total knee arthroplasty system: \/ \/ \/
two-year results of a prospective
multicentre study

Hino K, Bi-cruciate substi'tuting total knee Knee (Published paper) BCS
etal arthroplasty provides varus—valgus \/
2018°%¢ stability throughout the midflexion

range
Hommel Good early results obtained with a Open (Published paper) BCS
H, et al. guided-motion implant for total knee ~ Orthop J \/
2017% arthroplasty: A consecutive case

series


https://www.sciencedirect.com/science/article/pii/S0968016018304009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5366378/
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@ Hyodo K, Gait analysis comparing kinematic, Arthroplasty < Full summary > BCS
etal. kinetic, and muscle activation data of ~ Today
2020%° modern and conventional total knee . \/ \/
<Publ|shed paper )
arthroplasty
InuiH, etal. The relationship between Knee (Published paper) BCS
2018°%® antereoposterior stability and medial-
lateral stability of the bi-cruciate \/
stabilized total knee arthroplasty
InuiH,etal. The relationship between soft-tissue  J Knee Surg (Published paper) BCS
2019%° balance and intraoperative kinematics \/
of guided motion total knee
arthroplasty
@ Iriuchishima A comparison of rollback ratio JKnee Surg ( Full summary ) BCS
T, et al. between bicruciate substituting
2018%* total knee arthroplasty and Oxford ) \/
unicompartmental knee arthroplasty CPUbl'Shed paper)
Iriuchishima  Bicruciate substituting total knee Indian J Published BCS
T etal arthroplasty improves stair climbing Orthop ( ublishe paper)
2019%° ability when compared with \/

cruciate-retain or posterior
stabilizing total knee arthroplasty


https://smith-nephew-delivery.stylelabs.cloud/api/public/content/1463debbb9984f028126067919f38379?v=aeae9338
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7280752/pdf/main.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0968016018306495?via%3Dihub
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0038-1636545
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6699219/
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/8788249504b44978807c957c8090a7cb?v=f80a6d97
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0037-1604445
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Authors/ Journal/
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Ishibashi Kinematics of bicruciate and J Orthop Res (Published paper) BCS
T, et al. posterior stabilized total knee \/
2020% arthroplasty during deep knee
flexion and stair climbing
Ishida K, Comparison of intra-operative Orthop ( . ) BCS
etal navigation-based kinematics Proceedings Published paper
2017¢ between bi-cruciate-stabilised \/
total knee arthroplasty (TKA)
and conventional posterior-
stabilised TKA
Itou J,etal.  Anterior prominence of the femoral BMC Published BCS
202162 condyle varies among prosthesis Musculoskeletal C ubtishe paper) \/
designs and surgical techniques in Disorders
total knee arthroplasty
Kage T, The association between in vivo J Knee Surg (Published paper) BCS
etal knee kinematics and patient-
2021% reported outcomes during squatting
in bicruciate-stabilized total knee \/ \/
arthroplasty
Kaneko T, Bi-cruciate substituting total knee J Orthop (Published paper) BCS
etal. arthroplasty improved medio-lateral \/ \/
2017 instability in midflexion range


https://onlinelibrary.wiley.com/doi/10.1002/jor.24773
https://online.boneandjoint.org.uk/doi/abs/10.1302/1358-992X.99BSUPP_4.ISTA2016-029
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-021-04670-2
https://pubmed.ncbi.nlm.nih.gov/33545725/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5222956/
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Kaneko T, The influence of compressive forces  Bone Joint J (Published paper) BCS
etal. across the patello-femoral joint on
2018°3 patient reported outcome after \/

bi-cruciate stabilized total knee

arthroplasty
Kaneko T, The influence of tibiofemoral joint J Orthop Surg (Published paper) BCS
etal forces on patient-reported outcome \/ \/
2020% measurements after bicruciate

stabilized total knee arthroplasty

Kiyohara C.ompari'son of in vivo knee BMC (Published paper) BCS
M, et al. kinematics before and after Musculoskeletal \/ \/
2021°%° bicruciate-stabilized total knee Disorders

arthroplasty during squatting

Kono K, Bicruciate-stabilised total knee Knee Surg (Published paper) BCS
etal. arthroplasty provides good Sports \/
2019¢¢ functional stability during high- Traumatol
flexion weight-bearing activities Arthosc
@ Kono K, In vivo kinematics of bicruciate- JKnee Surg < Full summary > XR
etal retaining total knee arthroplasty \/
2021% with anatomical articular surface .
under high-flexion conditions <Publ|shed paper )



https://smith-nephew-delivery.stylelabs.cloud/api/public/content/f1a1e86a62b243c4968137bd0f6b0b64?v=9682bcb7
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0039-1696959
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.100B12.BJJ-2018-0693.R1
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-021-04669-9
https://journals.sagepub.com/doi/10.1177/2309499020915106?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://pubmed.ncbi.nlm.nih.gov/30972466/
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Kono K, In vivo kinematics and cruciate Scientific (Published paper) XR

etal ligament forces in bicruciate-retaining  Reports \/ \/

2021¢ total knee arthroplasty

Kopjar B, Clinical and functional outcomes of ISTA Congress CR

etal JOURNEY" Il CR total knee system.

2019% Interim results of an ongoing, \/ \/ \/
prospective, multicenter study

Kosse Minor adaptations in implant design EFFORT BCS

NM, et al bicruciate-substituted total knee Congress \/

2018% system improve maximal flexion

@ Lutes W, Comparison of functional outcomes SICOT OW < Full summary > CR

etal. following total knee arthroplasty Congress

2018% with a conventional implant design or
one designed to mimic natural knee \/ \/ \/
kinematics

@ Mayman Hospital related clinical and economic  ISPOR C Full summary ) BCS

DJ, etal outcomes of a bicruciate knee system  Symposium

2018* in total knee arthroplasty patients (Published paper > \/ \/

Murakami In vivo kinematics of gait in posterior-  Int Orthop C : ) BCS

Published
K, et al. stabilized and bicruciate-stabilized ublished paper
2018 total knee arthroplasties using \/

image-matching techniques


https://www.nature.com/articles/s41598-021-84942-y
https://link.springer.com/article/10.1007/s00264-018-3921-z
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/0f9062382c654c27b3a9d26cc4b2b342?v=8f6ea3dd
https://www.valueinhealthjournal.com/article/S1098-3015(18)31523-7/pdf
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/2aff9b4ef0804e7291d11801496f99fd?v=803241a9
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Murakami Knee kinematics in bi-cruciate J Orthop (Published paper) BCS
K, et al. stabilized total knee arthroplasty
2018% during squatting and stair-climbing \/
activities
Murakami Preoperative tibial mechanical axis Knee Surg (Published paper) BCS
K, et al. orientation and articular surface Sports
2018¢ design influence on the coronal Traumatol
joint line orientation relative to the Arthrosc \/
ground during gait after total knee
arthroplasties
Moewis P, Retention of posterior cruciate J Bone Joint p . BCS, CR
: . ( ublished paper)
etal. ligament alone may not achieve Surg Am
20205 physiological knee joint kinematics \/ \/

after total knee arthroplasty: a
retrospective study

@ Nodzo The bicruciate substituting knee Tech Orthop ( Full summary ) BCS
SR, et al. design and initial experience \/ \/ \/
2018* (Published paper)
Oikonomidis  The Journey bicruciate knee JKnee Surg (Published paper) BCS
L, etal replacement: design modifications
20207 yield better early functional results \/ \/

and reduce complications


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5990240/
https://pubmed.ncbi.nlm.nih.gov/29556891/
https://journals.lww.com/jbjsjournal/Fulltext/2021/01200/Retention_of_Posterior_Cruciate_Ligament_Alone_May.7.aspx
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0040-1718599
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/d178f637b043472fb6ca6344d0de7f9d?v=bdfa1c33
https://journals.lww.com/techortho/Abstract/2018/03000/The_Bicruciate_Substituting_Knee_Design_and.8.aspx
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Patel AR, Hospital related clinical and ISPOR BCS

etal. economical outcomes of two Symposium \/ \/

2019 premium knee systems in total knee
arthroplasty (TKA) patients

Salzman Does postoperative mechanical axis Open (Published paper) BCS

M, et al. alignment have an effect on clinical Orthop J

20177 outcome of primary total knee
arthroplasty? A retrospective cohort \/ \/
study

@ Smith AL, In vivo knee kinematics: how J Arthroplasty ( Full summary ) CR, XR

etal important are the roles of femoral \/

2021% geometry and the cruciate ligaments? (Published paper)

Snyder A comparison of patient reported Orthop ( Full summar ) BCS

@ MA, et al outcomes between total knee Trauma Y

20183 arthroplasty patients receiving the Prosth -
JOURNEY" Il bi-cruciate stabilizing (P”b“Shed Paper) v v v
knee system and total hip
arthroplasty patients

Takubo Comparisqn of muscle recovery JKnee Surg (Published paper) BCS

A etal following bicruciate substituting

20177%® versus posterior stabilized total knee \/

arthroplasty is an Asian population


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5721318/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0036-1597977
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/fdf617ea6874414eaafe848d1ccb55f6?v=ed1d1904
https://www.arthroplastyjournal.org/article/S0883-5403(20)31118-9/fulltext
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/myfile?v=8cc95196
http://otp-journal.com.ua/article/view/143187
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A fluoroscopy study

(Published paper)

Authors/ Journal/

Year Study Title Source Useful Links JOURNEY II

Tomite T, Gait analysis of conventional total Case Report (Published paper) BCS

etal. knee arthroplasty and bicruciate Orthop

201672 stabilized total knee arthroplasty \/
using a triaxial accelerometer

Tomite T, Evaluation of anteroposterior Knee < Full summary ) BCS

etal accelerometric change after

25 - . o

2021 bi-cruciate stabilized to"tal knee (Published paper > \/
arthroplasty and posterior
stabilized total knee arthroplasty

Tria Jr AJ, Bicruciate retaining total knee JLong Term ( Full summary ) XR

etal arthroplasty: Short-term clinical Eff Med \/

20217 outcomes using a novel prosthesis Implants (Published paper)

West JA, Clinical outcomes and patient JInt Med Res (Published paper) BCS

etal satisfaction after total knee

2019%* arthroplasty: a follow-up of the first \/ \/ \/
50 cases by a single surgeon

Zambianchi  Changes in total knee arthroplasty Clin Biomech ( Full summary ) BCS

F etal design affect in vivo kinematics \/

20187 in a redesigned total knee system:


https://smith-nephew-delivery.stylelabs.cloud/api/public/content/b9ad3e309a344a7499bcaca0782d4dec?v=d9c8d4f9
https://www.sciencedirect.com/science/article/pii/S0968016021001952?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5014969/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6460600/
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/9c6e2d5b96184107876e8dcb3dae6d4e?v=6622b63f
https://www.dl.begellhouse.com/journals/1bef42082d7a0fdf,2e9c82654bf28eec,4024672211c4971c.html
https://smith-nephew-delivery.stylelabs.cloud/api/public/content/f3b29a9ebfbf43c097001cb86cad9787?v=3f23ddf7
https://www.sciencedirect.com/science/article/abs/pii/S0268003318302493?via%3Dihub
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