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INTRODUCTION
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Guray Altun?

ABSTRACT

Objective: We aimed to evaluate the effectiveness of modified Aberdeen Weight-Bearing
Test (Knee) (AWT-K) and KSS (Knee Society Score) comparing their correlations with the
Tegner Lysholm (TL) score in patellar instability patients.

Methods: Patients treated for patellar dislocation were divided into two groups. The first
group consisted of patients operated on for patellar instability and the second group patients
followed by conservative means. Duration of follow-up, age, gender, Caton-Deschamps in-
dex, and type of surgical interventions were recorded. Since the TL scoring system was
previously validated in the follow-up of patellar instability treatment, the compatibility of KSS
and modified AWT-K scoring systems with the TL scoring system was evaluated and their
effectiveness in the follow-up of patellar instability was examined.

Results: A moderate correlation was found between TL and total KSS scores.However,
when the relationship between KSS subgroups ES, SS, OKS, FAS and TL is examined; a weak
and moderate correlation was found between the TL scoring system and OKS, SS, and FAS.
When weak and non-correlated ES and SS were excluded, there was a strong correlation
between TL score and mtKSS.There was a low correlation between TL scores and AWT-K
60-second average load difference and there was a low correlation between FA and AWT-K
60-second mean load difference and ratios.

Conclusion: The weak correlation of the AWT-K test for weight-bearing on the knee with
findings of KSS and the TL scoring system reveals that may not be an adequate follow-up
instrument for patients with patellar instability in short-term follow ups.

lowing initial conservative management.['?! Patellofemoral
degenerative changes causing anterior knee discomfort is

There are several anatomical structures and biomechanical
forces that affect the stable position of the patellofemoral
joint. The impairment between these structures can lead
to patellar dislocation, instability, and disability.["! Recurrent
patellar instability is a common phenomenon after patel-
lar dislocation, and the literature suggests that between
40% and 60% of patients experience recurrent patellar
dislocation and subluxation after the first dislocation.”!
Several treatment procedures have been presented in the
literature to prevent instability; nevertheless, there is no
common consensus about the current treatment of patel-
lar instability yet. Traditionally, patients are followed non-
operatively following a first-time dislocation, and surgery
is generally reserved for cases of recurrent instability fol-

a common complication that can be seen after both con-
servative and surgical treatment. Studies comparing clini-
cal results of different treatment procedures for patellar
dislocation have used subjective patient-reported out-
come measures (PROMs) rather than objective outcomes.
International Knee Documentation Committee (IKDC),
Tegner Lysholm (TL), and Kujala scores are widely used
similar PROMs for the evaluation of patellar instability. Of
these, the TL score is the most used tool even though
it has been developed to evaluate knee ligament injuries
rather than patellar instability. PROMs reflect a patient’s
subjective opinion on the burden of the disease, which is
very important in clinical practice.>” However, PROMs can
also give mixed messages and can be negatively influenced
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by psychosocial factors, measuring the patient’s perception
of an outcome, rather than the true outcome.® To ap-
propriately evaluate the impact of the treatment on knee
pain for patellar instability, it is necessary to use objective
outcome measures in addition to PROMs.”! Objective out-
comes can be performed by a detailed evaluation of joint
motion and muscle activity, with types of equipment and
objective performance-based functional outcome tools in
which the patient is observed performing tasks such as
walking, getting up from a chair, or climbing stairs, and
their performance quantified in a timeline.’'”) On the
other hand, objective scoring systems are only physician-
derived and must be correlated with PROMs because the
patient perspective on satisfaction and activity levels is
more critical than the physician’s perspective.l'l The Knee
Society Score (KSS) is a validated system that combines an
objective physician-derived component with a subjective
patient-derived component that evaluates pain relief, func-
tional abilities, satisfaction, and fulfillment of expectations.
[ Although this system has been developed to evaluate
knee arthroplasty patients, it is currently being used after
several knee surgeries also because this tool evaluates the
knee globally and can be used in conjunction with other
outcome measures.'”? The Aberdeen Weight-Bearing
Test (Knee) (AWT-K) is an objective test specific for an-
terior knee discomfort assessed via direct load bearing.
I However, both tests have not been correlated for their
effectiveness in the treatment of patellar instability. In this
study, we aimed to evaluate the effectiveness of modified
AWT-K and KSS scores comparing their correlations with
the TL score in patellar instability patients.

MATERIALS AND METHODS

After obtaining institutional ethics committee approval
(ID:B10.1.TKH.4.34.H.GP.0.01/46), medical records of pa-
tients who were treated for patellar dislocation and in-
stability in a single center between September 2015 and
September 2020 were reviewed retrospectively. This study
was conducted in accordance with principles for human
experimentation as defined in the Declaration of Helsinki.
Informed consent was obtained from all individuals prior
to treatment.

Patients treated for patellar dislocation were divided into
two groups. The first group consisted of patients operated
on for patellar instability, and the second group consisted
of patients followed by conservative means. Inclusion cri-
teria for the surgery group were as follows: being operated
on for patellar instability (indications for surgery; at least 2
verified dislocations, failed conservative treatment, + tib-
ial tuberosity-trochlear groove (TT-TG) distance 220mm,
positive apprehension test), undergoing patellar realign-
ment surgery (MPFL reconstruction with or without
tuberosity tibia osteotomy), having the necessary medical
records, at least 12 months of follow-up. The conserva-
tive group consisted of patients treated successfully by
conservative means who did not sustain redislocation or
any instability complaints. Patients undergoing an arthro-

scopic extraction of chondral fragments without medial
reefing or MPFL repair after the first dislocation were also
included in the second group as this was a symptomatic in-
tervention rather than therapeutic. Patients undergoing an
intra-articular fragment fixation after the first dislocation
were not included in either of the groups.

Duration of follow-up, age, gender, injured site, TT-TG
distance, Caton-Deschamps index, and type of surgical
interventions were recorded for all patients. Functional
and clinical outcomes were measured using three differ-
ent scoring systems. Since the TL scoring system was
previously validated in the follow-up of patellar instability
treatment, the compatibility of KSS and modified AWT-K
scoring systems with the TL scoring system was evaluated,
and their effectiveness in the follow-up of patellar instabil-
ity was examined. TL scoring is a PROM system evaluat-
ing daily activity and pain level with questions about eight
aspects (limp, support, locking, instability, pain, swelling,
stair-climbing, and swelling) at the final follow-up. With
this tool, patient-derived results are scored from 0 to 100
points.

AWT-K was modified and used to assess anterior knee
discomfort. Originally, this test evaluates the mean differ-
ence and weight-bearing ratio on a scale of 0, 15, 30, 45,
and 60 seconds. However, we used weight distributions
only at 60 seconds to ease the analyses of the data. The
difference in the amount of weight between injured and
uninjured extremities is defined as the mean difference in
weight distribution at 60s (injured — uninjured), and the ra-
tio of the amount of weight between injured and uninjured
knees is defined as the mean ratio of weight distribution at
60s (injured:uninjured).

KSS combines objective physician-derived knee indicators
(alignment, instability, ROM, symptoms; max; 100 points)
with subjective patient-derived components that evalu-
ate pain relief and function using functional activity (max;
100 points), satisfaction (max; 40 points), and expectation
scores (15 points). The KSS system can be evaluated sepa-
rately for every subgroup. However, we also evaluated the
total KSS (max; 260) under these 5 subheadings.

Statistical Analyses Data were analyzed using SPSS soft-
ware (ver. 22.0; IBM Corp., Armonk, NY, USA). The
normality of the data distribution was evaluated by the
Shapiro-Wilk test. Student’s T-test and One-way ANOVA
tests were used to compare quantitative data between in-
dependent groups. Categorical variables were compared
using the Pearson chi-squared test and Monte Carlo sim-
ulations with Fisher’s exact test. The Pearson correlation
coefficient (rho) was calculated as a measure of the as-
sociations between categorical variables, and Spearman’s
correlation coefficient (r) was used to evaluate the as-
sociation between non-parametric variables. (lI=perfect
positive correlation and - | =perfect negative correlation. r/
rho <0.3 indicates none, r/rho 0.3-0.5 indicates weak, 0.5-
0.7 indicates moderate, and r/rho >0.7 indicates strong
correlation). Quantitative variables are expressed as mean
* standard deviation and minimum and maximum values.
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Table I. Demographic features of both groups |
Mean Standart deviation P
Age
surgery 20,05 10,4650,092
conservative 21,14 6,807
Follow-up (months)
surgery 25,1500 12,07989 1,000
conservative 25,5517 16,88318
Deschamps index
surgery 0,9950 0,26325 0,023
conservative 1,084 0,18362
TT-TG distance
surgery 18,7650 5,27180 0,176
conservative 16,6448 5,03109
Instability severity score
surgery 4,5000 1,19208 0,0001
conservative 2,2707 1,59662

TT-TG; Tibial Tuberosity-Trochlear Groove, Mann-Whitney U test.

Qualitative variables are expressed as frequencies or ra-
tios. P-values <0.05 were considered to indicate statistical
significance.

RESULTS

After initial review, 76 patients were identified to be fol-
lowed for patellar dislocation. Of these, 32 had undergone
patellar realignment surgery. Ten patients who were lost
to follow-ups and two patients who had short follow-up
durations were excluded from the study. Finally, the re-
maining 20 patients were included in the surgery group.
Ten patients treated by conservative means were lost to
follow-ups, and five who had undergone an articular frag-
ment fixation after the initial dislocation were excluded as
well. Nine patients who had undergone an arthroscopic
extraction of chondral fragments without medial reefing,
fragment fixation, or MPFL repair or reconstruction af-
ter initial referral, and 20 patients treated successfully by
conservative means with a follow-up duration 212 months
were included in the conservative group.

At the last follow-up, none of the patients in either the
surgery group or the conservative group had sustained a
redislocation. The mean follow-up time was 25.1 months
in the surgery group and 25.2 months in the conservative
group (p=1.0). While there was no significant difference
between the mean age of the two groups and TT-TG dis-
tance (p=0.092 and 0.17), the Caton-Deschamps index
was significantly lower in the surgery group, as expected
(p=0.023). However, a TT osteotomy was performed for
only 2 (10%) patients (Table I, 2).

When the PROMs and objective knee findings of the
two groups were compared, no significant difference was
found between AWT-K mean difference and ratio weight
distribution at 60s (p=0.46 and 0.343, respectively), to-
tal KSS score (p=0.427), satisfaction score (SS) (p=0.305),
functional outcome score (FAS) (p=0.261), and TL scores
(p=0.077). However, a significant difference was found be-
tween the expectation score (ES) (p=0.041) and objective
knee scores (OKS) (p<0.005) of patients who underwent
patellar knee surgery and those who were followed up
conservatively. The mean OKS score was 92.7£3.29 in pa-
tients who underwent alignment surgery and 96.3£3.09 in

Table 2. Demographic features of both groups 2

Gender Female Male p
Surgery 12 (60,0%) 8 (40,0%) 0,109
Conservative Il (37,9%) 18 (62,1%)

Dominant/injured side Right Left P

Surgery 19 (95,0%)/9 (45,0%)

Conservative 22 (75,9%)/13 (44,8%)

I (5,0%)/11 (55,0%) 0,609/0,079

7 (24,1%)/16 (55,2%)

Pearson Chi-Square test.
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Table 3. Comparison of mean values of scores between surgery and conservative groups

Group Mean Std. Deviation P

OKS
Surgery 92,7000 3,29433 0,000
Conservative 96,3793 3,09855

SS
Surgery 35,0000 6,30789 0,305
Conservative 34,3448 4,34475

FAS
Surgery 83,8000 17,38905 0,261
Conservative 91,0690 10,13809

ES
Surgery 13,6500 2,13431 0,041
Conservative 12,3793 2,33626

KSS total
Surgery 225,1500 26,13382 0,427
Conservative 234,4483 15,29142

mtKSS Total(OKS +FAS)
Surgery 176,5000 19,00277 0,026
Conservative 187,4483 11,58073

Tagner-Lysholm Score
Surgery 84,3000 17,35117 0,077
Conservative 90,7241 12,48398

AWT-K mean difference
Surgery -5,8000 13,04486 0,461
Conservative -1,8621 3,14784

AWT-K mean ratio
Surgery 0,8615 0,30947 0,343
Conservative 0,9366 0,09279

KSS: Knee society scores; OKS: objective knee scores; SS; satisfaction scores; ES: expectation scores; FAS: functional activity scores; mKSS: modified
total knee society score AWT-K: Aberdeen Weight-Bearing Test (Knee). Mann-Whitney U test.

patients who were followed conservatively. On the other
hand, while the mean ES was 13.65£2.13 in patients who
underwent alignment surgery, it was 12.3+2.3 in patients
who were followed up conservatively (Table 3).

When the relationship between the 3 different scoring sys-
tems was examined, a moderate correlation was found be-
tween TL scores and total KSS scores (p<0.001, r=0.618).
However, when the relationship between KSS subgroups
ES, SS, OKS, and FAS and TL is examined in detail, a weak
and moderate correlation was found between the TL
scoring system and OKS, SS, and FAS (p<0.001, r=0.423,
r=0.307, r=0.546, respectively), with no correlation
found between patient expectation (ES) and TL scoring
(r=0.258). When weak and non-correlated ES and SS were
excluded and a modified total KSS (mtKSS) (consisting of
FAS and OKS) was calculated and correlated, it was found
that there was a strong correlation between TL score and
mtKSS (p<0.001, r=0.707). In addition, the mtKSS was sig-
nificantly different between surgically and conservatively
treated groups (p=0.026). There was a low correlation
between TL scores and AWT-K 60-second average load
difference and ratios (p<0.05, r=0.315, r=0.350), and

there was a weak correlation (p<0.05, r=0.300, r=0.310)
between FAS scores and AWT-K. It was noted that there
was no correlation between AWT-K, total KSS, mtKSS, ES,
SS, and OKS subgroups (Table 4).

DISCUSSION

Patellofemoral pain is one of the most common symptoms
encountered in the field of sports medicine and knee
trauma. Considering the lack of a reliable objective assess-
ment tool for patellofemoral pain after patellofemoral insta-
bility, we investigated the effectiveness of modified AWT-K
and KSS scores by comparing their correlations with the
TL score. We had hypothesized that patellar dislocation
or subluxation, which disrupts patellofemoral anatomy,
must result in a certain level of patellofemoral pain, caus-
ing the loss of functions. However, our results revealed
that there was no notable correlation between objectively
measured (AWT-K) pain and TL score and a very weak
correlation between pain and KSS subgroups during short-
term follow-ups. Our results showed that impairment in
functional outcomes, which represents the daily activity
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Table 4. Results of correlation evaluation of scoring system in association with treatment method
Spearman’s rho Tagner-  KSS total OKS ES SS FAS AWT-K AWT-K Treatment
Lysholm mean mean method
Score difference ratio

Tagner-Lysholm

CcC 1,000 0,618~ 0,423" 0,258 0,307 0,546™ 0,315 0,350 0,255
KSS total

CcC 0,618 1,000 0,358 0,505  0,721" 0,877 0,291 0,272 0,15
mtKSS total
(OKS +FAS)

CcC 0,707* 0,843 0,601™ 0,268  0,416%  0,926" 0,302 0,327 0,128
OKS

CcC 0,423 0,358 1,000 0,011 -0,089 0,328* 0,042 0,097 0511™
ES

CcC 0,258 0,505 0,011 1,000 0,513" 0,312* 0,155 0,087 -0,295
SS

CcC 0,307 0,721™ -0,089 0,513 1,000 0,544 -0,005 -0,080 -0,148
FAS

CcC 0,546 0,877 0,328* 0,312*  0,544" 1,000 0,300* 0,310 0,162
AWT-K mean
difference

CcC 0,315 0,291 0,042 0,155 -0,005 0,300 1,000 0,981™ 0,107
AWT-K mean ratio

CcC 0,350 0,272 0,097 0,087 -0,080 0,310 0,981" 1,000 0,137
Treatment method

CcC 0,255 0,115 0511™  -0295%  -0,148 0,162 0,107 0,137 1,000

“Correlation is significant at the 0.0l level (2-tailed). “Correlation is significant at the 0.05 level (2-tailed). KSS: Knee society scores; OKS: objective
knee indicators; SS: satisfaction scores; ES: expectation scores; FAS: functional activity scores; mKSS: modified total knee society score; AWT-K:

Aberdeen Weight-Bearing Test (Knee); CC: correlation coefficient.

levels of the patients, tends to occur due to malfunction
of the patellofemoral joint rather than pain. Presumably,
patellar instability or dislocation, causing weakness of sur-
rounding muscle structures in conjunction with loss of
proprioception, is the first to affect the functions prior to
pain.l'! These are regained after proper rehabilitation and
tend to improve during follow-ups.l'¥! Inversely, cartilage
degeneration, which is the most likely mechanism to cause
pain and disability in the patellofemoral joint, rarely causes
pain before the third decade, and as revealed by this study,
measuring the pain with AWT-K does not provide a prac-
tical benefit, at least for short-term follow-ups.['¥

Traditionally, patients are followed non-operatively fol-
lowing a first-time dislocation, and surgery is generally
reserved for cases of recurrent instability following initial
conservative management. The exception to this algo-
rithm is that arthroscopic or open removal or fixation of
intra-articular chondral fragments can be performed af-
ter the first dislocation.I'"”! In the case of patellar instabil-
ity, underlying reasons for instability, including alignment
pathologies of the patellofemoral joint, must be addressed
surgically. These can be done with trochleoplasty, distal
bony realignment of the tibial tuberosity, femoral and/or
tibial derotational osteotomies, and medial soft tissue re-

construction procedures. However, the cause of recurrent
dislocation is often multifactorial. Thus, a combination of
procedures is often necessary to fully correct the align-
ment of the patellofemoral joint.l'!! We operated on our
patients following the algorithm mentioned above; thus,
although outcomes were better for the conservatively
treated group as expected, statistically significant differ-
ences could not be detected among conservatively and
surgically treated patients by the means of AWT-K mean
difference and ratio weight distribution, total KSS score,
SS score, FAS score, and TL score. Our TL score out-
comes were comparable with the current literature for
the same treatment algorithm.l'? We believe that similar
results of both groups represent the appropriate applica-
tion of the algorithm to the practice, which results in good
outcomes for the surgery group. However, the insignifi-
cant difference may have resulted from the ineffectiveness
of the evaluation tools. Previously published studies have
reported increased TL scores postoperatively, but perfect
healing after surgery is not expected when compared with
control groups or the contralateral extremity.['8!”]

As mentioned above, patellofemoral instability is a result
of an alignment disorder in most cases, and the difference
in OKS in both groups supports this claim.? Although
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a combination of procedures is often necessary to fully
correct the alignment of the patellofemoral joint, we did
not perform femoral or tibial derotational osteotomies
or trochleoplasty to fully correct the alignment as these
osteotomies do not prevent the development of os-
teoarthritis in long-term follow-ups.l'¥ Thus, the OKS in
the surgery group was worse as a result of alignment im-
pairments despite the fact that the patella had centered
over the femoral groove. Also, the ES was higher in the
surgery group as expected because these patients suffer
from patellar instability until surgery and mostly experi-
ence dislocations more than two or three times. There-
fore, a postoperative stable patellofemoral joint seems
to satisfy these patients, and they were better than they
thought after surgery. However, the conservatively treated
group mostly consisted of anatomically well-aligned pa-
tients with no functional impairment and good outcomes
after rehabilitation without redislocation are expected.
Thus, these patients seem to have met their expectations
after the rehabilitation protocol.

The moderate correlation between TL score and total KSS
score shows the KSS score to be useful for the evaluation
of patellofemoral instability. But the weak correlation of
ES, SS, and TL scores makes SS and ES scores ineffective.
From this point of view, when we exclude weak and non-
correlated ES and SS and calculated a mtKSS (consisting of
FAS and OKS), we found that there was a strong corre-
lation between TL score and mtKSS (p<0.001, r=0.707).
In addition, the mtKSS was significantly different between
surgically and conservatively treated groups (p=0.026).
Although TL scores showed a near significant (0.077) dif-
ference (but not significant), a mtKSS showed a significant
difference between groups and also a strong correlation
with TL score. This finding showed that a combination of
objective tools (OKS) and PROMs (FAS) were as effective
as TL scores in the evaluation of patellofemoral instability.
Because the TL score, which is a PROM, when used alone
lacks objective evaluation tools, possesses the risk of
measuring only the patient’s perception of the outcome,
rather than the true outcome.®

One of the major drawbacks of PROMs is the preopera-
tive “floor” and postoperative “ceiling” effects.?'! How-
ever, Cronbach’s alpha, floor/ceiling effects, and test-retest
reliabilities were not evaluated in this study, as all three
scoring systems were evaluated and validated for knee
pathologies previously.”"'>?1 The Kujala Anterior Knee
Pain Scale is another validated scoring system that is de-
signed particularly for patients with patellofemoral pain,
used after a patellar dislocation or subluxation.’! The Ku-
jala scoring system evaluates patient daily activity and pain
level similarly to the TL scoring system, with questioning
I3 items (running, jumping, atrophy of the thigh, flexion
deficiency, squatting, and the 8 items of the TL scoring
system). Previous studies have used the Kujala score to
assess anterior knee pain and the TL score to evaluate
daily activity levels, even though both are PROMs.I'1 As
mentioned previously, to appropriately evaluate the impact

of the treatment on knee pain for patellar instability, it
is necessary to use objective outcome measures in addi-
tion to PROMs.! Thus, rather than using two PROMs to
evaluate patellofemoral instability outcomes, as revealed
in this study, using a PROM in conjunction with an objec-
tive tool could be more useful. We preferred to use the
TL score in this study because it was easier to use and
analyze. However, the Kujala tool could also be used, as
both are questioning similar items and are valid PROMs for
patellofemoral instability.

There were some limitations in this study. First, the num-
ber of patients included was relatively low. Second, we
evaluated the effectiveness of modified AWT-K and KSS
scores by comparing their correlations with the TL score.
However, modified AWT-K and KSS scores must also be
compared with other commonly used scoring systems for
the evaluation of the knee after patellofemoral instability
(such as the International Knee Documentation Commit-
tee, Kujala scores, etc.) in larger cohorts to draw exact
conclusions.

Conclusion

The TL scoring system, which is a frequently used PROM
in the follow-up of patellar instability, may be assessed to-
gether with the mtKSS scoring system and its subgroups,
objective knee scores, and functional activity scores safely.
However, the weak correlation of the AWT-K test for
weight-bearing on the knee with both the objective find-
ings of KSS and the Tegner-Lysholm scoring system re-
veals that it is not an adequate instrument for follow-up
in patients with patellar instability, at least in short-term
follow-ups. We believe this study may create a base for
further studies to advance a better scoring system for
patellofemoral instability patients.
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Ve

Patellar Instabilitesi olan Hastalarda Farkli Skorlamalar ve Hasta Bagiml Sonuclarin
Korelasyonu

Amag: Patellar instabilite hastalarinda modifiye Aberdeen Weight-Bearing Testi (Diz) (AWT-K) ve KSS (Knee Society Score) ile Tegner
Lysholm (TL) skoru arasindaki korelasyonun etkinligini degerlendirmeyi amagladik.

Gereg ve Yontem: Patella ¢ikigi nedeniyle tedavi edilen hastalar iki gruba ayrildi. Birinci grup patellar instabilite nedeni ile opere edilen has-
talardan, ikinci grup ise konservatif yontemlerle takip edilen hastalardan olusturdu. izlem siiresi, yas, cinsiyet, Caton-Deschamps indeksi ve
uygulanan cerrahi girigsimlerin tipi kaydedildi. TL skorlama sistemi daha 6nce patellar instabilite tedavisi takibinde valide edildiginden, KSS ve
modifiye AWT-K skorlama sistemlerinin TL skorlama sistemi ile uyumu degerlendirilerek patellar instabilite takibindeki etkinligi incelenmistir.

Bulgular: TL ile toplam KSS puanlari arasinda orta diizeyde bir korelasyon bulundu. Ancak KSS alt gruplari ES, SS, OKS, FAS ve TL arasindaki
iligki incelendiginde; TL puanlama sistemi ile OKS, SS ve FAS arasinda zayif ve orta diizeyde bir korelasyon bulundu. Zayif ve korelasyonsuz ES
ve SS harig tutuldugunda, TL puani ile mtKSS arasinda giiglii bir korelasyon vardi. TL puanlari ile AWT-K 60 saniye ortalama yiik farki arasinda
distik bir korelasyon vardi ve FA ile AWT-K 60 saniye ortalama yiik farki ve oranlari arasinda dusiik bir korelasyon vardi.

Sonug: AWT-K testinin diz iizerine yiik bindirme ile KSS bulgulari ve TL skorlama sistemi arasindaki zayif korelasyonu, patella instabilitesi
olan hastalarda kisa dénem takiplerde yeterli bir takip araci olmayabilecegini ortaya koymaktadir

Anahtar Sozciikler: Fonksiyonel sonug; patellofemoral instabilite; patellar subluksasyon; tekrarlayan patella gikigi.






