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Abstract

Background: Using the database of the German Cartilage Registry (KnorpelRegister DGOU), this study aims to
present patient- and joint-related baseline data in a large cohort of patients with cam-derived femoroacetabular
impingement syndrome (FAI) and to detect symptom-determining factors.

Materials and methods: Requiring cam morphology as the primary pathology, 362 patients were found to be eligi-
ble for inclusion in the study. The assessment of preoperative baseline data was performed using the patient-reported
outcome measure—International Hip Outcome Tool (iIHOT-33). Descriptive statistics were performed to present
baseline data. Univariate and multiple regression with post hoc testing were used to identify patient- and joint-related
factors that might affect the preoperative iHOT-33 and its subscores, respectively.

Results: The study collective’'s mean age was 36.71 4 10.89 years, with 246 (68%) of them being male. The preop-
erative mean iHOT-33 total was 46.31 & 20.33 with the subsection “sports and recreational activities” presenting the
strongest decline (26.49 4 20.68). The parameters “age, “sex,”’body mass index” (BMI), and the confirmation of “previ-
ous surgery on the affected hip”were identified to statistically affect the preoperative iHOT-33. In fact, a significantly
lower mean baseline score was found in patients aged > 40 years (p <0.001), female sex (p <0.001), BMI > 25 kg/m2
(p=0.002) and in patients with previous surgery on the affected hip (p =0.022). In contrast, the parameters defect

grade and size, labral tears, and symptom duration delivered no significant results.

Conclusions: A distinct reduction in the baseline iIHOT-33, with mean total scores being more than halved, was
revealed. The parameters “age > 40 years,“female sex,""BMI > 25,"and confirmation of “previous surgery on the affected
hip”were detected as significantly associated with decreased preoperative iHOT-33 scores. These results help to iden-
tify symptom-defining baseline characteristics of cam-derived FAI syndrome.

Trial registration: The German Cartilage Registry is conducted in accordance with the Declaration of Helsinki and regis-
tered at germanctr.de (DRKS00005617). Registered 3 January 2014—retrospectively registered. The registration of data
was approved by the local ethics committees of every participating institution. Primary approval was given by the
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Introduction

Over the last two decades, cam morphology and the asso-
ciated femoroacetabular impingement syndrome (FAI)
have been identified as a common source of hip pain and
premature cartilage damage [1-4]. Although its patho-
genesis is not yet fully understood, considerable progress
has been made regarding various factors surrounding this
pre-arthritic bony malformation. It is known that cam-
type FAI predominantly affects young and active males,
especially those participating in high-level impact sports
[5-8]. In these patients, alterations in the capital femo-
ral epiphysis, presumably a response to repetitive sports-
related microtrauma, are regularly detected [9, 10]. Due
to the pathological anatomy of the head—neck junction,
cam-derived cartilage defects are typically found on the
acetabular side of the joint [11, 12]. In this connection,
labral tears are a further common finding in patients with
cam morphology [13, 14].

The symptoms commonly described in cases of symp-
tomatic FAI include motion-related or position-related
pain in the hip and groin and functional limitations such
as a reduced range of motion and even alterations in gait
parameters [7, 15, 16]. For better evaluation of hip func-
tion in general, the patient-reported International Hip
Outcome Tool (iHOT-33) was introduced in 2012. The
iHOT-33 is a self-administered evaluative questionnaire
to measure health-related quality of life in individuals
with hip disorders [17]. Among other patient-reported
outcome measures (PROMs), it has been proven to be
reliable and highly responsive to clinical change and is
therefore used regularly worldwide [18—22]. The iHOT-
33 comprises 33 items that are categorized into four the-
matic sections: “symptoms and functional limitations,’
“sports and recreational activities,” “job-related con-
cerns,” and “social, emotional and lifestyle concerns”

To reliably evaluate pre- and postoperative hip function
in patients with chondral defects due to multiple causes,
the iHOT-33 is also used in the German Cartilage Reg-
istry (KnorpelRegister DGOU). This multicenter, nation-
wide register aims at collecting baseline and follow-up
data in connection with the treatment of osteochondral
defects of the hip, as well as the knee and the ankle joint.

Concerning the parameters affecting hip function in
patients with symptomatic FAI in general and with cam-
derived FAI in particular, studies usually focus on the
assessment of therapy outcome. In these studies, several

factors, such as age, sex, or body mass index (BMI), that
influence treatment results have so far been identified
[23-26]. However, little is known about the factors that
determine preoperative symptoms. It is to be hypoth-
esized that parameters found to be influential on the
treatment outcome also determine functional limita-
tions preoperatively. Therefore, this study’s purpose is to
present patient- and joint-related baseline data in a large
cohort of patients with symptomatic femoroacetabular
impingement syndrome (FAI) due to cam morphology
and to detect symptom-determining factors.

Materials and methods

Data for the present study were taken from the German
Cartilage Registry (KnorpelRegister DGOU). The Ger-
man Cartilage Registry is a multicenter register with over
70 participating clinics that was set up in 2013 to evaluate
the long-term outcomes of different methods of surgi-
cal cartilage repair on the hip, knee, and ankle joint. The
registry is conducted in accordance with the Declaration
of Helsinki and was registered in the German Clinical
Trials Register. Approval was received from each ethics
committee before the enrollment of the first patients.
The participants were generally included prior to surgery
with informed consent given by every patient. Data col-
lection was performed via web-based input.

Up to August 2019, the registry’s subsection “hip” con-
tained data from 1461 patients that underwent hip sur-
gery, particularly for reasons of cartilage damage. To
solely assess patients with cam-derived FAI, only patients
with documentation of isolated cam morphology that
was declared causal of cartilage damage were included.
Patients with record of other or multiple hip pathologies
were excluded. With regard to FAI in particular, cases
of isolated Pincer- or combined Cam-/Pincer morphol-
ogy were excluded as well, though, in cases of isolated
cam morphology, cartilage damage and labral tears were
judged as cam-derived and consequently kept for evalua-
tion. Further exclusion was made on the basis of missing
documentation of the cartilage status. Consequently, 551
patients were generally considered eligible for inclusion.
However, as several entries presented with incomplete
datasets, these were excluded as well, ultimately result-
ing in 362 patients to form the final study group. Detailed
information on the inclusion/exclusion procedure is pro-
vided in Fig. 1. A sample size of 362 produces a two-sided
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- Data set incomplete; N = 189
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N =362)

Repair Society

Fig. 1 Selection procedure for the study group on the basis of the subsection “hip”of the German Cartilage Registry; ICRS*~International Cartilage

95% confidence interval with a distance from the mean to
the limits that is equal to 2.6 when the estimated stand-
ard deviation of preoperative iHOT-33 total is 25 points.

General patient data as well as pre- and postoperative
data collection was performed via web-based remote data
entry system. Perioperative data, including defect- and
joint-specific characteristics, procedure-related informa-
tion, and diagnosis confirmation, were provided by the
treating surgeon on the basis of the intraoperative find-
ings. Except one open procedure, all other study patients
were treated by means of hip arthroscopy (n=259) or
arthroscopically assisted (m=94). Overall hip function
was measured using the iHOT-33 and its subsections.
The total scores, as well as the subscores, were calculated
as a mean of the specific item responses ranging from 0
to 100, with 100 representing the best possible quality-of-
life score. Only preoperative baseline data were used in
this analysis.

Statistical analysis was performed using SPSS Statis-
tics (Version 21.0.0.0, IBM). Descriptive data are pre-
sented as mean (+standard deviation (SD) and 95%
confidence intervals (CI)), percentage of the total and in

total numbers. To detect factors possibly affecting pre-
operative iHOT-33, univariate and multiple regression
analysis with simultaneous entry was performed. Met-
ric and dichotomous variables were directly entered in
the regression model; categorical variables were dummy
coded first. Post hoc Tukey’s test and Student’s ¢-test
were used to evaluate the subgroups of statistically influ-
encing variables. The two-sided level of significance was
set at p <0.05.

Results

Baseline data

Sex distribution of the study group was nearly 2:1
(male versus female), with an overall mean age of 36.71
(£10.89) years. The mean symptom duration at the date
of surgery was 23.42 (£23.02) months. Three patients
(0.8%) presented with isolated femoral cartilage dam-
age. All other study participants had isolated acetabular
(n=119/32.9%) or multilocular (n=240/66.3%) carti-
lage lesions. Concomitant labral tears were found in 319
patients (88.1%). Detailed patient characteristics are pre-
sented in Table 1.
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Table 1 Baseline data of the study group’s patient- and joint-specific characteristics

Parameter

Mean =+ SD or n (%)

Age, years

Sex, male/female

Smoking status, non-smoker/smoker/ex-smoker
Body mass index, kg/m?

Previous surgery on the affected hip, no/yes
Cartilage defect grade (ICRS*), I/Il/llla and b/IVa and b
Cartilage defect size, mm?

Labral tear (% of vertical diameter), none/ < 33/33-66/> 66
Number of chondral defects, 1/2/3

Symptom duration, months

36.71£10.89

246 (68.09%)/116 (32.0%)

274 (75.7%)/78 (21.5%)/10 (2.8%)

24901361

336 (92.8%)/26 (7.2%)

40 (11.0%)/103 (28.5%)/153 (42.3%)/66 (18.2%)
157.76 £ 204.86

43 (11.9%)/88 (24.3%)/96 (26.5%)/135 (37.3%)
313 (86.5%) / 37 (10.2%)/12 (3.3%)
2342423.02

SD standard deviation, ICRS* International Cartilage Repair Society

Table 2 Baseline data of the study group’s iHOT-33 total and

subscores

International Hip Outcome Tool (iHOT- Mean £ SD (95% ClI)

33)

Total 46.31420.33 (43.21-4841

54.734+2336(52.31-57.14

( )

Symptoms and functional limitations ( )
26.49£20.68 (24.34-28.63)
( )

( )

Sports and recreational activities
49.37£29.33 (45.98-52.76
43.33423.99 (40.85-45.81

Job-related concerns
Social, emotional, and lifestyle concerns

SD standard deviation, Cl confidence interval

The study group’s preoperative iHOT-33 total was
46.31 (£20.33). The corresponding subscores were also
distinctly lowered, with the greatest decrease for the
“sports and recreational activities” score (Table 2).

Influencing factors

Univariate and multiple regression analysis were per-
formed to detect symptom-influencing factors in pre-
operative patients with cam-type FAI syndrome. The
variables included and the corresponding statisti-
cal results are listed in Table 3. Particularly, multiple

Table 3 Univariate and multiple regression of parameters with possible influence on baseline iHOT-33

Parameter Baseline iHOT-33
Univariate regression Multiple regression
Age p <0.001%** p<0.007%**
B=-0293 B=-0.203
Sex (1 male, 2 female) p<0.001*** p <0.007%**
B=-0293 B=—0311
Smoking status Not significant Not significant
(p=0.114) (p=0.122)
Body mass index p=0.023% p=0.030*%
B=-0.120 B=-0.120
Previous surgery on the affected hip p=0.022% p=0.003**
B=—-0.121 B=-0.151
Cartilage defect grade (ICRS*) Not significant Not significant
(p=0.178) (p=0.405)
Cartilage defect size Not significant Not significant
(p=0949) (p=0622)
Labral tear Not significant Not significant
(p=0.893) (p=0.534)
Number of defects Not significant Not significant
(p=0.787) (p=0.125)
Symptom duration Not significant Not significant
(p=0.206) (p=0279)

ICRS* International Cartilage Repair Society, p p value, 8 regression coefficient
*p <0.05, **p <0.01, ***p < 0.001
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regression revealed four factors to be statistically sig-
nificantly associated with higher preoperative iHOT-
33 scores: “younger patient age” (p<0.001), “male sex”
(p<0.001), “lower BMI” (p=0.030), and the absence of
“previous surgeries on the affected hip” (»=0.003). All
other analyzed parameters were shown to be not sig-
nificantly associated with certain tendencies in iHOT-33
scoring, among others, the cartilage parameters “defect
size” (p=0.622) and “defect grade” (p=0.405), the pres-
ence of “labral tears” (p=0.534), and the overall “symp-
tom duration” (p=0.279) (Table 3).

Descriptive statistics for the parameter “age” revealed
that increasing patient age almost constantly decreases
the mean baseline iHOT-33 (Fig. 2). Here, the age of
40 years sets a distinct limit, with younger patients hav-
ing a significantly better iHOT-33 than older patients
(50.81 (£19.65) versus 39.50 (+19.49), p <0.001).

Analysis of the parameter “sex” showed males to have
a mean preoperative iHOT-33 of 50.61 (+18.78) com-
pared with 37.20 (£20.55) for females (p<0.001). For
“age” and “sex,” results showed a similar pattern for the
according subscores except for “sports and recreational
activities” As lower BMI was revealed to be positively
associated with higher iHOT-33 scores, the study col-
lective was subdivided according to the categories pro-
posed by the World Health Organization (WHO). Study
patients with a BMI below pre-obesity (<25 kg/m?) were
proven to have significantly better baseline iHOT scores
than those with a BMI > 25 kg/m? (49.26 +19.67 versus
42.72 £20.59, p=0.002). Regarding “previous surgery on
the affected hip,” patients without previous operations
had a mean preoperative iHOT-33 of 46.99 (120.26),
whereas those with previous hip surgery in their medical
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history had a significantly lower mean score of 37.51
(£19.46; p=0.022). Detailed statistics of the affecting
parameters are presented in Table 4.

Discussion

This study’s results demonstrate the distinct reduction
of function-related parameters due to cam-derived FAI
syndrome. In particular, the parameters “age>40 years,’
“female sex,” “BMI>25 and “previous surgery on the
affected hip” were identified as associated with statisti-
cally significantly lowered scores in preoperative baseline
iHOT-33.

With “100” representing the best possible quality-of-
life score, the mean iHOT-33 in the study cohort was less
than half, indicating the severity of FAI-associated health
restrictions. Even greater deteriorations were found for
the sports and recreational activities subscore. These
findings generally correlate with those in the current
literature. However, this study’s baseline iHOT tends to
be higher when compared with Nwachukwu et al., who
reported preoperative iHOT scores of 39.7 and 40.6,
respectively in own FAI collectives [27, 28]. Griffin et al.
reported an even lower baseline iHOT-33 of 35.6 when
assessing patients with symptomatic FAI prior to con-
servative treatment [29]. With regard to other PROMS,
reported preoperative and “preconservative” values of
the Hip Outcome Score—Activities of Daily Living (HOS-
ADL) tend to be higher, with results ranging from 65.7 to
73.9 [26-28, 30], though the distinct baseline reduction
of the sport-specific subscale (HOS-SSS) in comparison
with the HOS-ADL confirms this study’s findings regard-
ing the poor sports-specific iHOT subscores [26-28]. To
appropriately interpret this finding, one has to consider

80

70 T

40
30

20

Baseline iHOT-33 total

<20 years (n = 18)

500

21 -30years (n=107) 31-40years (n=93) 41 -50years (n=104)

Fig. 2 Age-dependent decrease of mean baseline score of the 33-item International Hip Outcome Tool (iHOT-33)

>51 years (n = 40)
Age
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Table 4 Parameter-dependent differences in iHOT-33 total and subscores with statistical analysis using post hoc Tukey’s and Student's

t test
Parameter Baseline iHOT-33
Total Symptoms and Sports and recreational Job-related concerns Social, emotional, and
functional limitations activities lifestyle concerns
Mean +SD (95% Cl)
Age
<40vyears  50.81£19.65 (48.19- 60.62 +22.33 (57.64— 27.184+21.11 (24.36- 56.92 42866 (52.66- 46.96 + 23.29 (43.85—
53.43) 63.60) 30.00) 61.19) 50.07)
>40 years 39.50+£19.49 (36.29- 45.80422.09 (42.16— 25.42+20.02 (22.10- 37.72£26.49 (32.80- 37.82+24.07 (33.86—
42.71) 49.44) 28.75) 42.63) 41.78)
p<0.001%** p <0.001%** p=0432 P <0.001%** p<0.001%**
Sex
Male 50.61418.78 (48.25— 60.35421.00 (57.71- 27.77 £21.46 (25.06— 54.11 42872 (50.07- 47.05423.49 (44.10-
52.97) 62.98) 3047) 58.16) 50.00)
Female 372042055 (33.42- 428142374 (3844~ 23.80+18.72 (20.35- 394942824 (33.71- 3543+£2321(31.16-
40.98) 47.17) 27.24) 45.28) 39.70)
p <0.0071%** p<0.007%** p=0.074 p<0.0071%** p <0.0071%**
Body mass index
<25 kg/m2 49.264+19.67 (46.51- 58.75+£22.64 (55.58- 27.57 £19.90 (24.79- 53.57 42831 (49.16— 44714+ 23.06 (41.49-
52.01) 61.91) 30.36) 57.98) 47.94)
>25kg/m?  42.72420.59 (39.53- 49.82 +23.36 (46.20— 251442159 (21.78- 44.13+29.83 (38.94— 41.63+25.06 (37.76—
45.90) 53.43) 28.50) 49.33) 45.51)
p=0.002%* p<0.001*** p=0.268 p=0.006"* p=0.224
Previous surgery
No 46.99 + 20.26 (44.82— 55.56423.14 (53.07- 26.79421.05 (24.53- 4940+ 2953 (45.87- 44.05+24.05 (41.47-
49.17) 58.04) 29.07) 52.93) 46.63)
Yes 37.51£19.46 (29.65- 4397 £24.01 (34.27- 2259+ 1492 (16.56— 48,99 427.05 (35.95- 33.91+21.58(25.20-
45.37) 53.67) 28.61) 62.03) 42.63)
p=0.022% p=0.015* p=0.191 p=0.950 p=0.029%

SD standard deviation, C/ confidence interval, p p value
*p <0.05, **p <0.01, ***p <0.001

the Patient Acceptable Symptomatic State (PASS) related
to hip arthroscopy and FAL In this context, Maxwell et al.
reported a PASS score of 58 points for the iHOT-33 at
2 years follow-up after hip arthroscopy [31]. Using the
12-item iHOT, Robinson et al. recently reported a PASS
threshold of 59.5 points following arthroscopy for FAI in
a UK population [32]. So, as both identified PASS scores
were distinctly undercut by the study group’s mean pre-
operative score, this additionally underlines the clini-
cal relevance of functional limitations in this context.
However, one also has to be aware that these limitations
could not only be cam-derived as concomitant cartilage
and labrum defects might have contributed as well. As
concerns the iHOT-33 associated subscores, all except
“symptoms and functional limitations” were reduced
by more than half as well. The greatest reductions were
seen for “sports and recreational activities” However,
this is not surprising as the evaluated patient collective
was rather young. It appears likely that sports activi-
ties play an important role in their everyday lives and

that, therefore, their general level of activity is higher
compared with older people [33, 34]. In this context, it
was Agricola et al. who described the development of
cam morphology in adolescent athletes before growth
plate closure [5, 35]. Further confirmation of this con-
cept was provided by Palmer et al., who also depicted
the underlying causality with physical activities and
particularly emphasized the risk of developing second-
ary hip pathology after the occurrence of cam deform-
ity [36]. Altogether, it can be reasonably assumed that,
due to the combination of younger patients’ age and the
performance of sports activities, functional limitations
become especially apparent in the iHOT’s sports-specific
subscore and are accompanied by a relevant reduction
in the overall quality of life [37]. Moreover, not only the
confirmation of sports activities alone but rather the level
of its performance appears to be of importance. Com-
pared with recreational athletes, high-level athletes have
a higher likelihood of undergoing bilateral surgery in the
case of symptomatic FAI [38].
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In total, this study’s results were generally to be
expected since the symptoms related to FAI are well
known. Nevertheless, publications assessing preopera-
tive baseline-data in depth are rare. This study’s findings
enable quantification and identification of the core areas
of preoperative functional limitations in cam-type FAI
using the standardized and reliable iHOT-33 [17]. Fur-
thermore, through the use of register data, the findings
are based on a large, multicenter patient collective.

This study’s second objective was to identify factors
that may influence preoperative hip function in patients
with FAI due to cam morphology. Again, the iHOT-33
was taken as a measure for quantification of joint-related
functional restrictions. Using univariate and multiple
regression analysis, four factors were detected to be sig-
nificantly correlated to the preoperative iHOT-33 score.
These were the parameters “age, “sex,” “body mass
index,” and the confirmation of “previous surgeries on
the affected joint” In fact, the factors younger age, male
sex, BMI <25 kg/m? and the absence of previous surgical
treatment delivered significantly better results regarding
the preoperative iHOT-33 scores. Interestingly, except
for joint-related previous surgeries, these parameters
were exactly the same as those recently identified by Sog-
bein et al., which confirms the initially proposed hypoth-
esis. In their review on the predictors of outcome after
arthroscopy for FAI, the above parameters were explicitly
declared as predictors of a positive outcome [23]. Fur-
thermore, their reported outcome-dependent thresholds
concerning the patients’ age (<45 years) and the BMI
(<24.5 kg/m?) correspond very closely with this study’s
findings as ages <40 years and BMI <25 kg/m? had a sig-
nificantly better baseline iHOT-33 total. Apart from this,
there are further publications that indicate the influential
role of patients’ sex, age, and BMI on FAl-related treat-
ment outcome [26, 39-41]. This suggests that there is a
considerable overlapping of factors influencing postop-
erative results and those affecting preoperative function
and symptoms in the FAI syndrome. This is of relevance
insofar as the majority of publications focus on the pres-
entation of outcome data to evaluate treatment success
[23-26, 39-41]. As mentioned above, little has been pub-
lished on baseline data. But these data might help phy-
sicians gain a better understanding of the pathology of
FAI and particularly the underlying cam morphology as
a whole. In this context, this study’s results are supported
by the findings of Nwachukwu et al., who also detected
lower preoperative PROMs and patient-reported
outcomes measurement information system scores
(PROMIS) for the female sex and a higher BMI [42].
However, as statistical findings are not necessarily asso-
ciated with clinical relevance, it was also Nwachukwu
et al. who identified the iHOT-33’s minimal clinically
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important difference (MCID) after arthroscopic treat-
ment of FAI syndrome at 12.1. [28] In light of that and
with regard to the iHOT-33 total, only the sex-dependent
preoperative mean difference was shown to exceed this
threshold, though the age-dependent mean differences
only narrowly missed passing the MCID.

As concerns the factors identified to possibly influence
the baseline iHOT, it is known that the ageing of organ-
isms is accompanied by an ongoing reduction in the abil-
ity of tissues to maintain themselves [43]. Obviously, this
also affects joint-related tissue such as bone and cartilage
where the deviant behavior of chondrocytes during the
ageing process has been proven [44]. Therefore, it is com-
prehensible that increasing age is accompanied by lower
functional scores pre- and postoperatively [13, 23, 26, 39,
40]. In this context, 40—45 years of age seem to mark a
threshold [23]. With regard to sex as an affecting parame-
ter, its role is not yet fully understood. Sogbein et al. pos-
tulated a possibly underlying laxity in female soft tissue
that might affect postoperative results [23]. As this is a
permanent state, it could affect preoperative function and
symptoms as well. However, this is highly speculative and
needs to be further investigated. Body mass index has
been controversially discussed concerning its role in hip
arthroscopy and FAI syndrome. Several publications have
reported the negative impact of obesity on the outcome
of arthroscopic treatment in general [45, 46]. Gupta et al.
found lower patient-reported outcome scores in obese
patients after hip arthroscopy specifically. They reported
that these results were additionally accompanied by dis-
tinctly reduced preoperative scores, which in turn sup-
port this study’s findings [47, 48]. Considering a large
number of previous publications on this aspect, Saltzman
et al. concluded that, despite clinical differences, there
are no definite associations between BMI and outcome
parameters owing to a variety of confounding variables
[41]. Therefore, the role of BMI in the evaluation of base-
line data needs to be investigated further. This study’s
fourth parameter associated with a significant reduction
in the baseline iHOT-33 was the confirmation of previ-
ous surgeries on the affected hip. This is understandable
as any surgical procedure has a certain failure rate that
affects both the postoperative outcome and the preopera-
tive scores in cases where revision surgery is performed.
The statistical insignificance of the factors “defect grade,’
“defect size,” “labral tears,” and “symptom duration” was
rather surprising. Here, outcome studies indicated fur-
ther influence on the postoperative results, which we
expected would be confirmed by our baseline analysis as
well [13, 23, 39, 40, 49].

The findings of this study have to be seen in the light
of some limitations. First, the study only assesses patients
with cam-type FAIL Results might have been different
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for FAI patients in general including Pincer and com-
bined Cam+ Pincer morphologies. Then, as the used
registry focuses on cartilage therapy, all patients were
characterized by concomitant chondral defects. Again,
results might have been different for patients with cam
morphology in absence of cartilage damage. As patients
with “previous surgery on the affected hip” were included
in the statistical analysis, it can be questioned whether
their data should be used when assessing baseline data.
However, as none of the statistics were substantially
changed hereby and as this aspect is of some importance,
these patients were deliberately included in the study.
Finally, the findings are based on the analysis of regis-
ter data. Any parameters not evaluated (e.g., joint space
or “Tonnies grade”) or not (sufficiently) recorded by the
register might have been unintentionally ignored or mis-
interpreted. Selection bias and non-response to follow-
up questionnaires might also have led to biased results
(50, 51].

Conclusion

The study revealed a distinct reduction in the base-
line iHOT-33, with mean total scores being more than
halved. The parameters “age>40 years,” “female sex)
“BMI > 25 kg/m? and the confirmation of “previous sur-
gery on the affected hip” were detected as associated with
significantly lowered preoperative iHOT-33 scores. These
findings help to identify symptom-defining baseline char-
acteristics of cam-derived FAI syndrome. Moreover, as
these factors have previously been identified to be asso-
ciated with poorer postoperative outcome, additional
information on chances and expectations of surgical FAI
treatment for physicians and patients is provided.
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