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Неудовлетворенность результатами лечения отмечается 
у 11– 20 % случаев при первичном тотальном эндопротезирова-
нии коленного сустава (ТЭКС), в то время как после тотального 
эндопротезирования тазобедренного сустава (ТЭТС) данный 
показатель остается низким. Цель: показать, насколько ис-
пользование системы эндопротеза коленного сустава journey II 
bi-cruciate stabilizing (JIIBCS) с сохранением обеих крестообраз-
ных связок (производство компании Smith & Nephew, США) при 
ТЭКС позволяет улучшить результаты лечения по сравнению 
с результатами после ТЭТС. Методы: проведен ретроспектив-
ный анализ итогов лечения 48 больных после ТЭКС с использо-
ванием конструкции JIIBCS и 48 больных после ТЭТС, оценена 
удовлетворенность пациентов результатом лечения через 
3 мес. и 1 год после операции. Демографические данные, пол, 
шкала ASA, сопутствующая патология и диагноз были экви-
валентны между группами. Результаты: обнаружено отсут-
ствие разницы в удовлетворенности лечением 96 пациентов 
после ТЭКС конструкцией JIIBCS и ТЭТС. Не отмечено значи-
мых различий между группами через 3 мес. (p = 0,398), и через 
год после операции (p = 0,590). В группе JIIBCS зафиксирован 
более высокий бал по шкале UCLA, чем в группе после ТЭТС че-
рез 3 мес. (p = 0,028) и через год (p < 0,001). Через 3 мес. после 
операции в группе JIIBCS после ТЭКС больные отмечали более 
высокий бал по шкале EQ-5D (p < 0,001), однако достоверных 
отличий этого показателя между группами через год после 
операции не выявлено. Также не обнаружено разницы во време-
ни, когда пациенты вернулись к работе, спорту или ежедневной 
физической активности. Выводы: использование оптимизиро-
ванной конструкции эндопротеза коленного сустава приводит 
к результатам, которые не хуже после ТЭТС. Ключевые слова: 
удовлетворенность пациента, тотальное эндопротезирование 
коленного сустава, тотальное эндопротезирование тазобед-
ренного сустава, journey II, функция.
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Patients who have undergone total hip arthroplasties (THA) 
tend to report greater satisfaction than those who underwent to-
tal knee arthroplasties (TKA). Progress in TKA and THA proce-
dures requires maximizing perceived patient satisfaction, joint-
specific and overall function, as well as the return to previously 
enjoyed physical activities. Dissatisfaction persists in 11–20 % 
of primary TKA patients while THA dissatisfaction remains 
low. This study examined if the use of the journey II bi-cruciate 
stabilizing (JIIBCS) knee implant (Smith & Nephew, Memphis, 
TN, USA) in TKA patients improved patient satisfaction to equal 
those reported by equivalent THA patients. Methods: this retro-
spective analysis matched 48 JIIBCS TKA and 48 THA patients 
to compare satisfaction at 3 months and 1 year post-operatively. 
Patient UCLA, and EQ-5D scores were also compared between 
the JIIBCS TKA and THA. Results: An independent samples 
t- test or Mann-Whitney U test, showed no difference in out-
comes between 96 JIIBCS TKA and THA procedures. Demo-
graphics, gender, ASA score, comorbidity and diagnosis were 
found to be equivalent between groups. There was no statistical 
significance between JIIBCS TKA and THA patient satisfaction 
scores at either 3 months (p = 0.398), or one year post-opera-
tively (p = 0.590). The JIIBCS group experienced higher UCLA 
scores than the THA group at both 3 months (p = 0.028) and 
1 year post-operatively (p < 0.001). At 3 months post-operative-
ly, the JIIBCS TKA patients reported superior EQ-5D scores 
(p < 0.001), but there was no statistically significant difference 
between groups in EQ-5D scores at one post-operatively, nor 
in the time taken to return to work, sports, or activities of daily 
living. Discussion: This retrospective review demonstrated that 
TKA patients receiving an optimized knee implant experienced 
non-inferior outcomes and satisfaction compared with clinically 
similar THA patients. Key words: patient satisfaction, total knee 
arthroplasty, total hip replacement, journey II, function.
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Introduction
Total knee arthroplasties (TKA) and total hip ar-

throplasties (THA) may significantly impact patient 
satisfaction, activity levels, and overall health [1–4]. 
Yet, as TKA and THA procedures have improved, 
patient expectations have increased from pain mitiga-
tion, to supporting more active lifestyles [5]. Thus, 
progress in TKA and THA procedures requires 
maximizing perceived patient satisfaction, joint-
specific and overall function, as well as the return 
to previously enjoyed physical activities. This may 
range from managing a patient’s pre-operative expec-
tations [6, 7], to minimizing joint stiffness and pain, 
increasing function, and mitigating factors that of-
ten negatively impact a patient’s perceived outcome 
such as higher age, and patient isolation [7]. Patient 
activity level can also have an impact on patient sati-
sfaction with some evidence suggesting that regular 
physical activity improves post-operative TKA satis-
faction [8].

Patient satisfaction, pain alleviation and func-
tional restoration are significantly higher following 
THA than TKA [5, 9–11], and TKA procedures have 
not been shown to improve the return to physical 
activity [12], particularly in younger patients receiv-
ing a TKA where there are often residual symptoms 
and activity limitations [13]. Dissatisfaction persists 
in 11–20 % of primary TKA patients [7, 13, 14], while 
THA dissatisfaction remains low. Pain improvement 
following THA occurs more quickly, and more com-
pletely than following TKA [10] pushing clinicians 
to pursue improvements in pain control, satisfaction, 
function, and return to activity to match or surpass 
THA outcomes.

Innovative implant kinematics that optimize flexi-
on and simulate disease-free knee bearing surface 
motion [4, 15] may provide a solution to unsatisfac-
tory TKA patient outcomes. A variety of implant 
designs, and their varying degrees of success at im-
proving TKA outcomes have been reported through 
the market, but evidence-based outcomes are sparse. 
The success of a joint implant is complicated by many 
factors, but there is evidence that patient reported out-
comes (PRO), including function and pain surveys, 
are possibly the most impactful indicators of success-
ful implant design [16].

Although there is conflicting evidence over which 
implant design contributes best to high post-operative 
function, an implant that models a healthy natural 
knee’s motion and kinematics is theoretically advan-
tageous [4, 16, 17]. J. N. Argenson et al. [15] found 
that healthy knee patellofemoral and femorotibial 

kinematics may be observed in certain high flexion 
implanted knees. In TKAs where the ACL and PCL 
may both be sacrificed, the bi-cruciate stabilized 
(BCS) implant may restore ligament stability and fa-
cilitate the patellofemoral and femorotibial kinematics 
required to model the functionality of a healthy knee 
[16, 17]. In comparing the kinematics of the Journey 
BCS (Smith & Nephew, Memphis, TN, USA) imp-
lant to a posterior stabilized implant, not only were 
the kinematics of the BCS knee more representative 
of a healthy knee [17], but significantly improved PRO 
scores were found in these patients as well [16]. Those 
improved PRO scores may be attributed to the higher 
posterior femoral rollback observed in the kinema-
tic assessment of the Journey implant, and may thus 
demonstrate how an optimized implant design may 
better accommodate patient satisfaction. The origi-
nal Journey BCS implant was altered, so that the new 
Journey II BCS Total Knee System (JIIBCS) would 
demonstrate less tibial post dislocation, less tension 
in the lateral retinaculum, and would prevent the tibia 
from being anteriorly forced during flexion. If these 
alterations made the JIIBCS implant more supportive 
of an active lifestyle, then the patient’s post-operative 
range of motion, function, and perceived outcome 
may be significantly improved from previous TKAs 
that have not matched the outcomes of THA patients. 
This study hypothesizes that patients undergoing 
a TKA with the JIIBCS will be able to achieve levels 
of patient satisfaction and function that are not infe-
rior to those of THA patients.

Material and methods
This study was an IRB-approved retrospective 

study utilizing data from a level III total joint re-
gistry in Cincinnati Ohio. TKA patients receiving 
the JIIBCS implant were clinically matched by co-
morbidity, gender and age to clinically comparable 
THA patients. The comorbidity groups included os-
teopenia, hypertension, gastroesophageal reflux di-
sease, a combination of the three, or no comorbidi-
ties altogether. These were all manually checked and 
matched by the study statistician. An independent-
samples t-test was performed on all normally dis-
tributed data and a non-parametric Mann-Whitney 
U test was utilized for non-normally distributed data. 
All Statistical analyses were performed using IBM 
SPSS Statistics for Windows version 21 (Armonk, 
NY: IBM Corp). JIIBCS and THA patient The Uni-
versity of California and Los Angeles activity scores 
(UCLA) [18], 5-level EuroQol five dimension scale 
(EQ-5D-5L) scores [19, 20] and overall patient satis-
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faction scores were compared at 3 months and 1 year 
post-operatively. 

The PROs utilized in this registry were chosen 
because of their validity, reproducibility and consis-
tency. This study aims to better analyze the patient’s 
overall experience as well as the facets described 
in the PROs, and accordingly, overall patient satisfac-
tion, time taken to return to work (in months), return 
to all normal activities in a patient’s life including 
full independent ambulation (described as activities 
of daily living, ADLs), and return to sporting ac-
tivities were also included. The ten-point Likert-type 
scale was utilized to permit the patient’s overall expe-
rience with his or her recent implant. 

The Likert scale administered included ten levels 
to maximize discriminatory power without compro-
mising test-retest reliability [21]. At both 3 months 
and 12 months post-operatively each patient was 
asked, «Overall on a scale of 1 to 10, where 1 is very 
dissatisfied, 5 is neutral, and 10 is very satisfied, 
where would you rate your satisfaction with the to-
tal (knee or hip) arthroplasty you have recently re-
ceived?». This was asked at the end of the office visit, 
and only once, to avoid leading the patient to report 
a higher satisfaction score.

Results
A total of 96 patients, with 48 JIIBCS TKA pa-

tients and 48 THA patients were found to be clini-
cally equivalent (table 1). The sample was 59 % male 
(n = 57) and 40 % female (n = 39) with a mean age 
of 57.11 ± 6.36, and a mean BMI of 29.83 ± 4.59. 
Admitting diagnosis of 95 patients (99 %) was os-
teoarthritis, while one patient was treated for their 
rheumatoid arthritis. Post-hoc analysis demonstrat-

ed no statistically significant differences between 
study groups on these demographic measures, indi-
cating homogeneity among the study groups, which 
adds comparative strength to the retrospective study 
design. 

There was no statistical difference between  
JIIBCS and THA groups in patient quality of life 
measures such as satisfaction, time returning to work, 
time returning to activities of daily living, and time 
returning to sport activities (table 2). There was 
no statistically significant difference found between 
JIIBCS and THA groups in overall satisfaction 
3 months post-operatively (p = 0.398), nor at 1 year 
post-operatively (p = 0.590). The time taken by pa-
tients to return to work (in months) was not statistical-
ly different (p = 0.510) between JIIBCS patients (2.0; 
min = 1; max = 4) and THA patients (2.0; min = 0; 
max = 3), and the time taken to return to all activi-
ties of daily living (JIIBCS median = 2.0; min = 1; 
max = 3); THA median = 2.0; min = 0; max = 3) dis-
played no statistical significance (p = 0.248). Regard-
ing the postoperative UCLA Activity score, JIIBCS 
TKA patients reported higher activity scores at three 
months postoperatively (JIIIBCS median = 8.0; 
min = 6; max = 10; THA median = 7.0; min = 4; 
max = 9; p = 0.028), as well as one year postopera-
tively (JIIBCS median = 8.0; min = 6; max = 10; 
THA median = 7.0; min = 5; max = 9; p < 0.001). 
These scores were measured preoperatively, indicat-
ing no statistically significant differences between 
individuals (p = 0.935). Regarding the EQ- 5D qua-
lity of life measure, there were no statistically sig-
nificant differences found between study groups 
preoperatively (p = 0.819), nor at one year postope-
ratively (p = 0.183), but the JIIBCS patients (90.0; 

Characteristics* Total (n = 96) JIIBCS TKA (n = 48) THA (n = 48) P value***

Age (years)** 57.11 ± 6.36 58.29 ± 6.05 55.94 ± 6.50 0.403
BMI (kg/m2)** 29.83 ± 4.59 30.35 ± 4.52 29.31 ± 4.65 0.710
Gender:
– male;
– female

57 (59.4)
39 (40.6)

26 (54.2)
22 (45.8)

31 (64.6)
17 (35.4)

0.299

Diagnosis:
– osteoarthritis;
– rheumatoid arthritis

95 (99.0)
1 (1.0)

47 (97.9)
1 (2.1)

48 (100)
0

> 0.999****

ASA Score:
– I;
– II

20 (20.8)
76 (79.2)

7 (14.6)
41 (85.4)

13 (27.1)
35 (72.9)

0.132

* Unless otherwise noted, values expressed as number of patients (%) 
** Values expressed as mean ± SD 
*** Unless otherwise noted P value calculated with Pearson Chi-Square test 
**** Fisher’s Exact test

Table 1
Patient demographics and clinical traits
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min = 70; max = 100) had reportedly higher responses 
at 3 months post-operatively than the THA patients 
(median = 80.0; min = 50; max = 95; p < 0.001).

There was substantial clinical improvement over 
time in joint function and pain measures for JIIBCS 
TKA patients (table 3). Specifically, 43.8 % (n = 21) 
of patients scored at least a 95 on the Knee Society 
Pain measure after three months postoperatively (tab-
le 3). This trend improved to 91.7 % (n = 44) at one 
year postoperatively. At 3 months post-operatively, 
37.5 % of patients (n = 18) saw improvement in knee 
joint function as well, which was indicated by a Knee 
Society Score (KSS) function score of ≥ 90. This im-

proved to 95.8 % (n = 46) of patients scoring 90 or 
higher on the KS function at one year postoperatively. 
These results indicate strong clinical significance in 
both joint function and pain management postopera-
tively for JIIBCS TKA patients.

Although not necessarily comparable to KS 
scores, the THA patients reported similar improve-
ments as gauged by the Harris Hip Score (table 4). 
Over 31 % of patients (n = 15) saw an improvement 
to an HS score of 90 or greater after three months 
postoperatively. At one year post-operatively, 89.6 % 
of THA patients (n = 43), reported HS scores of 90 or 
greater. This finding indicates additional clinical im-
provement over time with hip joint function.

Discussion
This study has provided evidence that the novel 

JIIBCS knee implant may improve PROs and post-
operative activity levels. This study has displayed 
a non-inferior satisfaction outcome for JIIBCS TKA 
patients when compared to THA patients at either 
3 months (p = 0.398), or at 1 year post-operatively 
(p = 0.590). This review has also revealed a statis-
tically significant, but not necessarily clinically sig-
nificant, improvement in UCLA activity scores ex-
perienced by the JIIBCS group than the THA group 
at both 3 months (p = 0.028), as well as at 1 year 
post-operatively (p < 0.001). The results of this study 
support the methodology of improving the implant 
design to improve patient satisfaction. The JIIBCS 
model seems to address the discrepancy in satisfac-
tion for a knee replacement patient providing evi-
dence that the TKA is no longer inherently inferior 
to the THA in patient satisfaction and activity levels.

One patient in the THA group experienced a me-
chanical complication within 90 days of the THA 
procedure. No other severe adverse events, readmis-
sions, or complications were noted in either group 
which may be reflective of the retrospective study de-
sign where patients were selected by the statistician 
to create two comparable sample populations. An im-
partial statistician was asked to create these two samp-
le groups to minimize the inherent selection bias, 
although this retrospective study design may have 
positively confounded the study results in the areas 

PRO**** JIIBCS TKA THA P value*

Postoperative 
satisfaction:
– 3 months;
– 1 year

10.0 (8, 10)
10.0 (9, 10)

10.0 (8, 10)
10.0 (8, 10)

0.398
0.590

UCLA score 
preoperative/
postoperative:
– preoperative; 
– 3 months;
– 1 year

3.0 (2, 5)
8.0 (6, 10)
8.0 (6, 10)

3.0 (2, 7)
7.0 (4, 9)
7.0 (5, 9)

0.935
0.028

< 0.001
EQ-5D 
preoperative/
postoperative:
– preoperative;
– 3 months;
– 1 year

50.0 (20, 70)
90.0 (70, 100)
90.0 (75, 100)

50.0 (20, 60)
80.0 (50, 95)
90.0 (60, 100)

0.819
< 0.001**

0.181
Return 
to work*** 2.0 (1, 4) 2.0 (0, 3) 0.510

Return 
to ADLs*** 2.0 (1, 3) 2.0 (0, 3) 0.248

Return 
to sporting 
activities***

2.0 (0, 3.5) 2.0 (0, 3) 0.511

Table 2
Patient reported outcomes 

between JIIBCS and THA patients

* Unless otherwise noted Mann-Whitney U Test used  
to calculate P value 
** Independent Samples T-Test 
*** Time measured in months 
**** Values expressed as median (min, max)

Follow-up n (%) % increase

KS* Pain Scores ≥ 95:
– preoperative;
– 3 months;
– 1 year

0 (0)
21 (43.8)
44 (91.7)

0
43.8
47.9

KS* Function Scores ≥ 90:
– preoperative;
– 3 months;
– 1 year

0
18 (37.5)
46 (95.8)

0
37.5
58.3

* KS; New Knee Society Score

Table 3
Knee Society Pain and Function Scores 

and improvement (n = 48)

Follow-up n % increase

Preoperative 0 0
3 months 15 (31.3) 31.3
1 year 43 (89.6) 58.3

Table 4 
Harris Hip Score Improvement over time after THA (n = 48)
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of patient satisfaction and speed of recovery by in-
cluding patients at low risk for severe adverse events.

A limitation of this study is that it included a rela-
tively low number of patients (n = 96), when com-
pared to large multisite studies or studies including 
large cohorts [7, 8, 11, 16] and/or included multiple 
surgeons. Additionally, while this study attempt-
ed to capture the patient’s improvement following 
a TKA or THA, it does not necessarily expose a clini-
cally significant outcome. The PROs utilized show 
only a patient’s perceived improvement rather than 
clinical superiority of the JIIBCS TKA over another 
knee implant. 

Clinical implications of this study may be as forth-
coming as utilizing an innovative JIIBCS knee im-
plant for any eligible patients. However, it would be 
most prudent to use this data as a springboard for fur-
ther research. An additional retrospective analysis 
of JIIBCS TKAs compared to outcomes of past (non-
JIIBCS models) would be worthwhile. It would also 
be relevant to further research the cost-benefit ratio 
of a JIIBCS implant, and how older, less active pa-
tients may not derive the same benefit as the relatively 
younger JIIBCS patients in this study.

This study included patients with minimal comor-
bidities to minimize artifact. However, as it was noted 
that physically active patients reported higher post-
operative satisfaction [8], this correlation may be con-
founding in this study. Patients with less comorbidity 
may report higher satisfaction scores than the more 
diseased general population. Further research is war-
ranted to try and determine the impact of this effect.

It must be noted that these patients were not ini-
tially matched by demographics or age, but retroac-
tive analysis revealed that there were no differences 
in PROs between demographics or age-matched pa-
tients. The cohort was 59.4 % male and 40.6 % fe-
male, but not matched by gender, nor was any par-
ticular gender ratio maintained. Since no gender 
differences were observed in PROs for either TKA 
or THA patients, it may be appropriate to suggest that 
the implant kinematics may have equalized the dis-
crepancy in satisfaction between genders since fe-
male patients generally experience higher postopera-
tive pain and lower satisfaction following total joint 
arthroplasty [22].

TKA has improved through technique, patient 
management, and implant kinematics. This study 
provides support for kinematic design advancement 
of knee implants. While support for a JIIBCS model 
over other implants has not been thoroughly inves-
tigated, this study shows at least an improvement 
in patient satisfaction following TKA when compared 

to past TKA procedures, via comparison with current 
THAs. This provides valuable reinforcement to pur-
suing the innovation of TKA implant designs. Plac-
ing this study juxtaposed to previous studies challen-
ges the notion that TKA patients experience inferior 
outcomes to THA patients. A patient may expect al-
leviation of pain, improved function, and the return 
to an active lifestyle from either THA or TKA where 
available innovations are employed.

Conflict of interest. The authors declare the absence of con-
flict of interest.
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