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Total knee arthroplasty (TKA) is frequently used in the treatment of end-stage gonarthrosis, and the patient sat-
isfaction rate varies. This study aimed to reveal the change in mid-term patient satisfaction results and func-
tional scores of patients with low early postoperative satisfaction scores.

We included 163 patients who underwent total knee prosthesis between September 2017 and February 2018.
Among these patients, early (6 months) and mid-term (24 months) satisfaction and functional results of 34
patients with low satisfaction scores (Likert evaluations 1, 2, and 3) were evaluated. We assessed early-term
functional results and satisfaction rates, mid-term analysis of patients who were not satisfied in the early pe-
riod, and the relationship between functional scores and satisfaction.

The Likert score was 4 or 5 in 124 (80%) of 158 patients, and early dissatisfaction was detected in 34 patients
(20%). In the early-period dissatisfied group, satisfaction scores 6 months after surgery were 1.9+1.1 (1-3) and
4.2+1 (3-5) 24 months after surgery. A statistically significant difference was observed between the dissatis-
fied group’s early and mid-term KSS and KS values. A correlation was observed between satisfaction scores
and KS and KSS scores (P<0.05).

Patients who do not have mechanical problems with total knee arthroplasty but are not satisfied with the sur-
gery in the early period can be satisfied over time after regular follow-up, appropriate communication and in-
formation, and effective rehabilitation.
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Background

The number of total knee prosthesis applications has increased
as a result of increased life expectancy, comorbid diseases, and
obesity [1]. In the United States, the prevalence of total knee
replacement was 0.13% in 1980, 0.38% in 1990, 0.80% in 2000,
and 1.52% in 2010, and the increase in rates of primary knee
arthroplasty was 30.8% in 2010-2011, 19.4% for 2011-2012,
8% for 2012-2013, and 10% for 2013-2014 in Turkey [2,3]. In
addition, various studies have evaluated patient satisfaction
with this frequently performed surgery [4,5]. Patient satisfac-
tion is affected by many factors, such as postoperative insta-
bility or stiffness, radiographic stage of the disease, age, ad-
ditional diseases such as diabetes, duration of hospital stay,
low preoperative clinical scores, and patient expectation [6-9].
Post-surgical recovery and rehabilitation take a long time, and
the effect of treatment on the patient’s quality of life and con-
sequently on satisfaction changes over time [10]. Therefore,
dissatisfaction that may occur due to many factors in the ear-
ly period can be expected to change satisfaction in the future.

This study assessed changes in mid-term satisfaction and func-
tional scores of patients with low early postoperative satisfac-
tion scores, and to evaluate the correlation between function-
al outcomes and patient satisfaction that changes over time.
This is an important study in terms of preventing surgeons
from performing early and excessive total or partial revision
surgeries and soft-tissue interventions.

Material and Methods

After ethics committee approval, 163 patients who underwent
total knee arthroplasty due to primary gonarthrosis between
September 2017 and February 2018 were evaluated in a retro-
spective cohort study (Figure 1). Informed consent was obtained
from the participants involved. Two patients who underwent
implant revision within the first 6 months after surgery and 3
patients who refused to participate in the study were exclud-
ed. At the end of the sixth month, 158 patients were included
in the study to assess patient satisfaction and functional out-
come relationships. Functional evaluation of the patients was
performed preoperatively, at 6 months after surgery, and at 2
years after surgery using the knee score (knee score = KS) and
the Knee Society score (KSS). Patient satisfaction measure-
ments were carried out with Likert analysis in the same peri-
ods. In the Likert analysis, patients were asked to score their
satisfaction from 1 to 5 (1=not satisfied, 2=somewhat satisfied,
3=satisfied, 4=very satisfied, 5=extremely satisfied). Scores of
3,4, and 5 were considered “satisfied”, while scores of 1 and 2
were considered “not satisfied”. The final study group consist-
ed of 34 patients (Likert 1 and 2) with low satisfaction scores
at the end of 6 months. A physician who was not part of the
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Figure 1. Patient chart.

study and who did not participate in the surgical procedure
performed functional evaluation and satisfaction analysis of
all patients to achieve a blinded evaluation. The patient group,
who was dissatisfied in the early period, was followed up until
the end of the second year by applying only knee strengthen-
ing, range of motion, and balance exercises after the routine
physical therapy rehabilitation. They performed the physical
therapy and rehabilitation processes themselves as trained
by us. Treatments such as postoperative drug therapy, weight
loss, radiofrequency ablation therapy, and acupuncture were
not applied. Early 6-month functional results and satisfaction
rates, a second-year analysis of patients who were dissatisfied
in the 6! month period, and the relationship between func-
tional scores and satisfaction were examined.

Statistical Analysis

The data were analyzed using SPSS 22 (IBM, Armonk, New
York, USA). In our analysis, qualitative data were stated as
frequency distribution, and quantitative data were stated as
mean, minimum, and maximum values. The normal distribu-
tion of the data was analyzed using the Kolmogorov-Smirnov
test. Early and late-term satisfaction scores, KS, and KSS val-
ues were compared using the Mann-Whitney U test. P<0.05
was considered statistically significant.

Results

In the evaluation of patient satisfaction, the Likert score was
measured as 3, 4, or 5 in 124 out of 158 patients (80%), and
6"-month dissatisfaction was detected in 34 patients (20%)
(Figure 2). The mean age of the study group (n=34) was 68.2
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Likert 1

Likert 2

Likert 3 Likert 4 Likert 5

Figure 2. Early-stage patient satisfaction.

years (55-79 years), 27 of the patients were female and 7 of
them were male, and 83% of the patients were married (n=28).
When we examined the socio-economic characteristics, 50%
of patients were retired (n=17), 14% were farmers (n=5), and
35% were housewives (n=12). Sixty-seven percent (n=23) of
the patients were primary school graduates, 20% were high
school graduates (n=7), and 11% were university graduates
(n=4). There was no relationship between the patients’ mar-
ital status or socio-economic status and their satisfaction.

We observed that 30 patients from this dissatisfied patient
group were satisfied when evaluated at the end of the second
year. When we evaluated the patient satisfaction results, in the
dissatisfied group, satisfaction scores at the end of 6 months
postoperatively were 1.9+1.1 (1-3), and 4.2+1 (3-5) 2 years after
surgery, and the difference was statistically significant (P<0.05).

In functional evaluation of patients, the knee scores in the dis-
satisfied group were 45.5+4.8 in the preoperative period, 56+6.8
in the early postoperative period, and 74+7.85 in the postoper-
ative mid-term period. The Knee Society scores were 52.09+10
in the preoperative period, 65.09+7.04 in the 6"-month post-
operative period, and 82.91+6.48 in the postoperative second
year. A statistically significant difference was observed be-
tween the 6""-month and second-year KS and KSS values of the
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Figure 3. Range of motion (pre-op).

dissatisfied group (Table 1) (P<0.05). A correlation was observed
between satisfaction scores and KS and KSS scores (P<0.05).

In 4 (9%) of 34 patients who were dissatisfied in the early peri-
od, septic loosening was detected and two-stage revision sur-
gery was performed. After revision surgery, satisfaction scores
were 4 in 3 patients and 5 in 1 patient. In 2 (1.2%) patients
who were dissatisfied in both the 6" month and second year,
persistent knee pain and stiffness were observed.

Illustrative Case

A 66-year-old male patient had knee pain that had persisted
for 3 years, increased with activity, and occurred also at night.

Table 1. Satisfaction assessment and clinical results of the dissatisfied group.

Pairwise comparation

Pre-op (A) 6. Month (B) 24. Month (C)

MeanSD MeanxSD MeanSD
Kkss 520041099 65.0047.04 | 82914648  <0001* <0001 <0001 <0001
"""""""""""""" Median (min/max) Median (min/max) Median (min/max)
O 455(0/75)  56(36/38)  74(48/88)  <0.001* <0001 <0001 <0001
satisfaction - sam 2G5 @oor - - <001

* General Linear Model Anova (Wilk’s lambda); Post Hoc Test Bonferroni; ** Friedman Test (Monte Carlo); Post Hoc Test: Dunn’s Test;
*** Wilcoxon Signed Ranks Test (Monte Carlo). SD — standard deviation; min. — minimum; max. — maximum.
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Figure 4. X-ray (pre-op).

Figure 5. Total knee replacement application.
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Figure 6. X-ray (post-op 1 day).

After evaluation with physical examination (Figure 3) and X-ray
results (Figure 4) and preoperative preparation, total knee ar-
throplasty was performed (Figures 5, 6). Antibiotic prophylax-
is (cefazolin sodium 1 g every 8 h for 24 h), thromboembol-
ic prophylaxis (Enoxaparin sodium 4000 anti-Xa/0.4 mL), and
joint range of motion and strengthening exercises were start-
ed in the early postoperative period, and the patient was dis-
charged after achieving 90 degrees of flexion and full exten-
sion. At the end of the 6™ month, the patient had 110 degrees
of flexion, no limitation of extension, and normal anteroposte-
rior and mediolateral stability. No pathological changes were
observed on direct radiographs (Figure 7). Although there were
no pathological findings in the examination of the patient, he
stated that pain was frequently present and he was “some-
what satisfied” with his surgery. The patient’s follow-up and
routine physical therapy protocol were approved, and no oth-
er treatment was applied. After 2 years of follow-up, the pa-
tient’s flexion was 115 degrees and extension was normal. He
had no pain or tenderness in physical examination, his stabil-
ity was normal, and no pathological X-ray changes were ob-
served (Figures 8, 9). The patient stated that he was “very sat-
isfied” with his surgery at the end of 2 years.

CLINICAL RESEARCH

Discussion

Total knee arthroplasty is a successful treatment method that
increases the range of motion, reduces pain, and improves the
quality of life in end-stage gonarthrosis [11]. As expected, the
primary goal in prosthetic surgery is to have a satisfied patient.
Patient satisfaction and factors affecting this satisfaction have
been investigated in many studies using patient-specific scoring
systems and various analyzes, but there is still no consensus
[4,6,12,13]. In addition to evaluating patient satisfaction, one
of the important aspects that can cause irreversible decisions
is the most appropriate time to evaluate a patient’s satisfac-
tion after total knee replacement. When factors such as post-
operative pain control, rehabilitation, soft-tissue healing, liga-
ment balance, component compliance, patient education, and
patient expectations are considered, it is obvious that knee re-
placement treatment is a long-term process [15-18]. Therefore,
we can anticipate that patient satisfaction will also change over
time, and a process is needed to properly assess it. In this study,
it was observed that the satisfaction and functional scores of
the patients who were not satisfied with the surgery in the ear-
ly period increased at the end of the second year.
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Figure 8. X-ray (post-op 2 years).

In a study conducted by Pivec et al, 287 knees of 281 pa-
tients were examined and SF-36 mental and physical assess-
ments were applied at the 6™ week, the 3 month, the 12t
month, and annual satisfaction changes were observed [18].
While the physical component results increased over time,
the mental component results decreased in the first 3 months
and then stabilized after increasing. They stated that research-
ers should wait at least 1 year before assessing patient sat-
isfaction, and the recovery process continues in the following
years. However, since they did not have 6%- and 9*-month

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)
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controls, it could not be determined in which period the men-
tal component results started to increase and in which peri-
od they peaked. Similarly, we observed in our study that dis-
satisfaction in the early period turned into satisfaction over
time. In the study by Pivec, 3"-month and annual follow-ups
were done, while we performed 6%-month and 2"-year con-
trols. As in the Pivec study, we could not detect the peak lev-
el of satisfaction. We believe that more frequent controls are
required to determine the peak time of permanent satisfac-
tion. In a study by Odei Shannak et al, 216 patients who were
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Figure 9. Range of motion (post-op 2 years).

not satisfied or were unsure of their satisfaction in the early
period were followed for an average of 9.1 years, and 38% of
the patients were satisfied in the long term [19]. In agreement
with our study, functional scores and patient satisfaction in-
creased over time. When compared with our study, that study
had a longer follow-up period. However, in that study, conduct-
ed via a telephone questionnaire with a 55% response rate,
the proportion of dissatisfied patients was higher.

In contrast to studies showing that patient satisfaction increas-
es over time, some studies revealed the opposite. A study ex-
amining changes in patient satisfaction after hip and knee
arthroplasty found that the number of patients who were sat-
isfied in the early period but who were dissatisfied in the mid-
term was similar to the number of patients who were satisfied
in the mid-term and were dissatisfied in the early period [20].

These differences among studies were influenced by differ-
ences in the tools used to evaluate satisfaction, the duration
of follow-up, the parameters evaluated, and the perspective
and expectation of patients and surgeons. While a surgeon
prioritizes factors such as knee scores, range of motion, com-
ponent size, alignment, and rotation, the basic expectation
of the patient may be the ability to perform simple activities
such as walking, climbing stairs, and getting into and out of a
car [21]. It has been shown that preoperative patient expec-
tation is an important factor affecting postoperative satisfac-
tion [18]. There is no consensus in the literature on the effect
of various demographic characteristics such as age, gender,
body mass index, and the presence of comorbid disease on
satisfaction [6,14,22-25]. On the other hand, preoperative pa-
tient education, less invasive surgical approaches, proper use
of innovations in prosthesis designs, and good postoperative
rehabilitation ensure that preoperative expectations are met,
thus increasing patient satisfaction after surgery [26].

Our study has some limitations. First, the patients were not eval-
uated according to their demographic characteristics such as age,

gender, race, socio-economic level, and education level. This is
because, in terms of demographics, all patients had similar so-
cio-economic and educational levels, most of the patients were
female and there was no racial difference. Second, because the
patients were not evaluated at 9, 12, 15, and 18 months, the peak
period of increased satisfaction in the dissatisfied patient group
was not detected. Third, patients who were satisfied with the
surgery in the early period were excluded from the evaluation,
so the ratio of patients whose satisfaction decreased in mid-term
or whether dissatisfaction occurred later could not be examined.

Conclusions

Patients who do not have mechanical problems with their total
knee prosthesis but who are not satisfied with the surgery in
the early period can become satisfied over time after regular
follow-up, appropriate communication and information, and
effective physical rehabilitation. We recommend that early ag-
gressive interventions such as partial or total revisions should
be avoided in dissatisfied patients with no apparent instabil-
ity, component malposition, or evidence of infection. Further
studies should be conducted on physical therapy rehabilita-
tion programs, algological treatments, patient education, and
treatments that can increase patient compliance when there
is early-period patient dissatisfaction.
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