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Diagnosing femoroacetabular impingement (FAI) is challenging and surgical indications for hip
arthroscopy are still evolving. This study analyzes the two years leading up to surgery in a large cohort
of patients with FAI. We hypothesized that patients with FAl experience diagnostic challenges causing
delayed treatment. We assessed the 2-year diagnostic journeys of patients prior to hip arthroscopy by
analyzing recurring hip-related hospital visits, magnetic resonance imaging (MRI), the geographical
distribution, and healthcare settings of these visits related to hip pain using data from a nationwide
database. Medical records in the national e-health database were reviewed to identify patients who
underwent hip arthroscopy between January 2017 and May 2023. Patients aged 18-65 years with a
minimum of 2 years of prior medical records were included. The number of clinic visits and MRI scans in
the 2 years prior to hip arthroscopic FAl surgery were analyzed with distributions of age and sex. 1754
patients who were confirmed to have complete procedure notes were included in the study. Only 30 of
the 81 provinces of Tirkiye had hip arthroscopy entries (37.0%). The majority of patients presented at
university hospitals on their first visit (35.3%), and 1544 patients (88%) underwent MRI prior to surgery.
The median number of clinic visits was 9 (SD: 7.7) and that of MRI scans was 2 (range: 1-7) per patient.
Patients under 40 years had a higher mean of orthopedic surgery clinic visits (M: 8.8, SD: 5.1) than
those over 40 years (M: 8.1, SD: 6.0) (p=0.01). There was no significant difference between men and
women in mean orthopedic clinic visits (8.5 vs. 8.4, respectively). The findings suggest that patients
with FAl undergo a considerable number of physician visits (median of 9) and MRI scans (median of 2)
in the 2 years preceding hip arthroscopy in Tirkiye. These results may indicate diagnostic challenges,
delays in determining the need for surgery, and potential reluctance to undergo hip arthroscopy.
Addressing these issues would require implementing strategies to reduce the time from symptom
onset to treatment initiation and alleviate the financial burden associated with delayed diagnosis.
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Femoroacetabular impingement (FAI) occurs due to femoral head and/or acetabular deformities, leading
to abnormal forces within the hip joint, chondral and labral damage, which leads to hospital visits with hip
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pain'. With advancements in the field of hip preservation surgery, the importance of FAI has recently become
prominent, but the diagnosis of this disease is difficult for many clinicians. The diagnostic challenges stem from
its overlapping symptoms with other hip pathologies, the subtlety of physical examination findings, and the
need for advanced imaging to confirm the diagnosis>. When conservative treatments fail, surgical restoration of
normal anatomy through open or arthroscopic methods can relieve symptoms?. The success of hip arthroscopy
in surgically addressing FAIL, labral tears, and cysts has been consistently demonstrated®. Despite its steep
learning curve and potential complications like nerve injuries, chondral damage, or instrument breakage, hip
arthroscopy is the gold standard for treating intra-articular injuries due to its minimally invasive nature, early
rehabilitation benefits, and avoidance of trochanteric osteotomy5‘7.

The difficulty of diagnosing labrum tears leads to delayed definitive diagnosis and a previous report from the
USA showed that an average of 21 months and 3.3 healthcare providers may be required before hip arthroscopy®.
On the other hand, since hip arthroscopy is considered an advanced technique, surgeons who have experience
in this field tend to be concentrated in referral centers and specialized institutions. Taken together, these factors
could contribute to high numbers of clinic visits and imaging studies prior to hip arthroscopy surgery. If such a
problem could be demonstrated and identified, measures could be taken to reduce the number of these recurring
visits to alleviate the stress on the healthcare system, thereby leading to higher efficiency, lower costs, and shorter
waiting lists.

As the popularity of hip preservation surgeries has risen in the last decade, numerous registries have been
developed to collect data from nationwide sources®’. These registries not only allow researchers the advantages of
stronger statistical power by analyzing “big data,” but they can also demonstrate epidemiological trends to show
overlooked aspects of care. Despite the great benefits of these registries, only a few countries have implemented
efficiently running systems due to the challenges of widespread adoption, mainly in populous healthcare systems
with high-volume clinics. The Turkish Ministry of Health has been using a national database named e-Nabiz
to facilitate remote access to healthcare information for both patients and clinicians by centralizing healthcare
data through an online platform®. This database provides a basis for epidemiological studies and information for
clinicians comparable to a registry.

In this study, we aimed to investigate the 2-year diagnostic journeys of patients before undergoing hip
arthroscopy surgery by analyzing recurring hospital visits due to hip pain and magnetic resonance imaging
(MRI) as well as the geographical distribution and healthcare settings of these visits by using data from a
nationwide database. We hypothesized that patients with FAI experience diagnostic challenges and low referral
numbers to hip preservation centers’.

Materials and methods

Data collection from the database

The electronic health records of individuals of all ages who were admitted to government-based, private, and
university-affiliated healthcare institutions were obtained using e-Nabiz, a national e-health database provided
by the Turkish Ministry of Health. The study was conducted in accordance with the Declaration of Helsinki
and received approval from the Turkish Ministry of Health with a waiver of informed consent for retrospective
data analysis and the health information privacy law (ID: 95741342-020/27112019). The e-Nabiz database is a
nationwide personal health records system offering 30 different services for treatment, imaging, prevention,
and other health-related areas. The user base of this system has grown significantly in recent years, reaching 68
million active users (i.e., over 80% of the population of Tiirkiye) by 2022.

A computerized research query of medical records was conducted for the procedure codes “612,750:
interventional hip arthroscopy “and “612751: arthroscopic hip labral repair” to identify patients who underwent
hip arthroscopy between January 2017 and May 2023. All patient information was retrieved from the system in
a deidentified state. Only patients between the ages of 18 and 65 with a minimum of 2 years of prior medical
records in the e-Nabiz database were included. Patient demographics (age, sex), date of surgery, and healthcare
facility information were collected. Clinical notes for each patient were scanned to eliminate records with
wrong procedure codes or incomplete procedural information. Patients with a history of previous ipsilateral
or contralateral hip arthroscopic FAI surgery, those who underwent hip arthroscopy primarily for indications
such as loose bodies, synovial hypertrophy, or osteonecrosis without an underlying FAI etiology, a history of
rheumatological disease or malignancy, and incomplete medical records were excluded. Detailed exclusion
criteria and corresponding numbers are presented in Fig. 1.

Tiirkiye operates a public healthcare system wherein the government offers public health insurance to its
citizens. Notably, there are no restrictions on the number of clinical visits individuals can make. They have the
freedom to visit any hospital without prior approval. Furthermore, for any interventional procedure, a diagnosis
by a physician suffices, eliminating the need for pre-approval. In cases requiring surgical procedures, there’s
no obligatory initial conservative treatment before surgery. Additionally, individuals can undergo repeated
diagnostic procedures like MRI upon a physician’s decision.

A retrospective review was performed to assess the number of medical visits to orthopedic surgery units
(code: 171), primary care sports medicine units (code: 183), and rheumatology clinics (code: 141) across different
healthcare settings, as well as the total number of International Classification of Diseases (ICD) codes per visit.
Hospital visits related to hip pain were included for analysis (ICD 10: M25.55 S79, S73, M16). Additionally,
the number of diagnostic imaging methods such as hip (R104180, R104200, 804.240) and pelvis (R103600)
MRI scans and hip MRI arthrograms (R104600, R104610) were recorded (https://skrs.saglik.gov.tr/). All of the
patients who met the inclusion criteria were categorized into one of four groups based on the type of healthcare
facility to which they presented for their first visit: secondary and tertiary public referral centers (including
government hospitals and government training hospitals), university hospitals, private hospitals, and private
ambulatory care centers.

Scientific Reports |

(2025) 15:22030 | https://doi.org/10.1038/s41598-025-91956-3 nature portfolio


https://skrs.saglik.gov.tr/
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

2477 patients with procedure codes
“612750: interventional hip
arthroscopy”, “612751: arthroscopic
hip labral repair” evaluated between
January 2017-May 2023

Excluded (n=723)
Number of patients not included due to:

— - Prior hip arthroscopy (n=35)
> - History of rheumatological disease (n=12)
> - Hip arthroscopy for non-FAI indications (n=18)
> - Incomplete procedural information (n=86)
> - Missing instution information (n=132)
> - Incomplete imaging reports (n=92)
> - Incomplete clinical documentation (n=341)
> - Discrepancies in patient demographics (n=7)

1754 patients included in the study

Fig. 1. Flow chart presenting the inclusion and exclusion criteria.

Patient demographics were analyzed in terms of sex and age groups (18-29 years, 30-39 years, 40-49 years,
and > 50 years) for physician visit numbers and MRI scan counts in the 2 years leading up to surgery. Additionally,
patients under the age of 40 and above 40 years were compared for the number of clinic visits.

Statistical analysis

IBM SPSS Statistics 25 (IBM Corp., Armonk, NY, USA) was used in the analysis of the data. Frequency and
percentage statistics were used for descriptive measures. Chi-square tests (Pearson) were used for categorical
variables. The numbers of clinic visits between age groups and sexes were compared with independent sample
t-tests.

Results

Among 2477 patient records with hip arthroscopy surgical codes, 1754 patients who were confirmed to have
complete procedure notes were included in this study (Fig. 1). Hip arthroscopic FAI surgeries had the highest
incidence in 2021 with 397 cases (22.6%), followed by 372 cases (21.2%) in 2022 (Fig. 2). There was a decrease
in the incidence in 2020 (12.4%), which was in line with the cancelation of elective procedures during the
COVID-19 pandemic. Overall, the mean annual incidence was 272.1 cases (range: 121-397). Among the total
treated patients, 997 (56.8%) were male and 757 (43.2%) were female. There were no significant differences
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Fig. 2. The distribution of femoroacetabular impingement surgeries throughout the years.
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Fig. 3. The distribution of cases based on age groups.

between age groups (P> 0.05) in terms of clinic visits, and patients aged 40-49 years were the most common
(n= 528, 30.1%) (Fig. 3). Nearly 70% of all hip arthroscopies were performed in two major cities (Istanbul:
41.4%; Ankara: 28%). As the most populous city in the country, Istanbul had the highest number of surgeries
with 726 cases (4.5/100,000), followed by Ankara, the second most populous city, with 491 cases (8.6/100,000).
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Distribution of patients across groups based on the number of clinic visits

N Mean | Median | Std. Deviation | Minimum | Maximum
MRI 1544 | 246 |2 1,8 1 7
Orthopedic surgery | 1751 | 8.49 |7 5,6 1 45
Rheumatology 60 | 293 |2 3,3 1 17
Sports medicine 870 | 438 |3 4,2 1 28
Total 1754 | 10.74 |9 7,7 1 45

Table 1. Numbers, mean, median, minimum, and maximum values of clinic visits per department.
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Fig. 4. The distribution of patients based on the number of visits to orthopedic surgery clinics within 2 years
prior to surgery.

Only 30 provinces had hip arthroscopy entries from among the 81 provinces of Tiirkiye (37.0%). The majority of
patients presented at university hospitals at their first visits (35.3%), followed by private hospitals (33.9%). Only
5 patients (0.3%) initially presented at private ambulatory care centers.

The vast majority of patients in our study population, accounting for 99.2%, had documented repeated
hospital visits related to hip problems before the date of surgery. The median number of clinic visits per patient
was 9 (SD: 7.7, range: 1-45) and the mean was 10.7 (Table 1). Furthermore, 1544 patients (88%) underwent MRI
prior to surgery. The median number of MRI scans per patient was 2 and the mean was 2.4 (range: 1-7). The
most common department of clinic visits was orthopedic surgery (99.7%) (Fig. 4), followed by sports medicine
(49.5%) and rheumatology (3.4%). There was no significant difference between men and women in terms of the
mean number of clinic visits per patient (P> 0.05). Patients under 40 years of age had a higher mean number of
orthopedic surgery clinic visits (M: 8.8, SD: 5.1) than those over 40 years (M: 8.1, SD: 6.0) (p=0.01).

Discussion

The most important finding of the study is that patients with FAI underwent a median of 9 physician visits related
to hip issues and 2 MRI scans 2 years prior to hip arthroscopic FAI surgery. These results suggest the existence
of diagnostic challenges, as well as difficulties in determining the need for surgery and the potential avoidance of
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hip arthroscopy. Previous studies have shown that the average time to diagnose FAI and labral tears can exceed
30 months, with patients often consulting multiple healthcare providers before receiving a definitive diagnosis'.
However, since no established benchmark exists for the ideal time to diagnosis, our study highlights the need for
further studies to define appropriate diagnostic timelines and strategies for FAI. Additionally, younger patients,
specifically those under 40 years of age, exhibited a higher mean number of physician clinic visits compared
to older patients aged over 40 years. This underscores the importance of addressing diagnostic delays and
improving access to appropriate care for patients with FAI, particularly among younger demographics.

In the era of “big data,” healthcare trends collected from nationwide databases play a crucial role in
policymaking to provide more equitable and accessible healthcare in a resource-efficient manner. This study
illustrates important demographic trends such as increasing frequencies over the years (albeit with an acute
drop due to the COVID-19 pandemic) and shows an increased share of the practice of FAI surgery in major
metropolitan areas. Another important outcome of this study is the demonstration of recurring physician
visits before undergoing hip arthroscopy. FAI can be difficult to diagnose and in some cases the use of imaging
modalities and different opinions may be helpful. On the other hand, miscommunication between providers
and failure to implement appropriate MRI techniques can lead to repeated MRI scans, which can burden and
obstruct healthcare systems that are already strained under high patient volumes.

The advancement of hip arthroscopy techniques and increased knowledge in this field have encouraged more
surgeons to perform these surgeries over the years, as hip arthroscopy has become a thriving procedure around
the world. According to our findings, 1754 patients underwent hip arthroscopy and arthroscopic labral repair
in Tiirkiye between the years 2017 and 2023. The prevalence corresponds to nearly 0.002% of the population of
the country. A Danish study published in 2020 reported 5565 patients (0.09% of the population) over 6 years
in their registry and data from the UK reflected 4963 cases in 7 years (0.007% of the population), which are
higher numbers compared to our study®!!. This difference can be explained by the early implementation of a
registry in Denmark, in addition to the high level of awareness and training in this field of hip arthroscopy in
both countries. A Swedish registry study reported 606 cases in 14 months with prevalence rates closer to our
findings”. Nonetheless, there are only a few registry studies of hip arthroscopy that can provide large-scale data
for interpreting demographic trends to identify systematic problems and create appropriate solutions. Our study
also illustrated the concentration of hip arthroscopy in more populous and developed areas of the country.
Nearly two-thirds of the country’s provinces, which represent a sizeable population, were not able to implement
this surgical procedure. It can be argued that this is an elective procedure and that patients can be referred to
urban centers for advanced surgeries. It should be kept in mind, however, that many such patients are deprived
of these services due to a lack of access to transportation, as well as financial or social limitations. There is
also a shortage of adequately trained surgeons. Recent evidence highlights the significant impact of surgical
volume on patient outcomes in hip arthroscopy'2. A study from New York State demonstrated increased 90-day
readmissions and complication rates in low-volume centers, reinforcing the critical role of surgical expertise in
this technically demanding procedure!?. Similarly, surgeons with lower caseloads may face greater challenges
in achieving optimal outcomes compared to high-volume specialists'2. Therefore, the findings of this study are
invaluable for highlighting issues such as imbalances between geographical areas.

The findings from previous demographic studies on patients undergoing hip arthroscopy suggested that there
are no significant differences between sexes or age groups in this patient population®”!?. This aligns with the
conclusions drawn by Montgomery et al. and is consistent with the existing literature in this field!*. Therefore,
our findings parallel those of previous research and further support the notion that sex and age do not play a
significant role in determining the characteristics of patients undergoing hip arthroscopy.

Our results have shown that a majority of patients in Tiirkiye present to clinics multiple times before
undergoing hip arthroscopy. One reason for this might be the absence of a chain of referral since hip arthroscopy
is mostly performed at care facilities with specialized equipment and adequately trained surgeons. Another
potential reason is the tendency of patients to seek second opinions. Some countries have implemented second-
opinion programs to increase patient satisfaction with the surgical decision'®>.With these second-opinion
guidelines, the uncertainty of treatment can be reduced!®. As a third reason, inexperienced physicians and
physical therapists may sometimes struggle to diagnose FAI due to the inconspicuous nature of the symptoms
and examination findings. FAI is a common diagnosis among hip pain-related clinic visits in sports medicine
clinics!’”. On the other hand, the failure to diagnose the distinction between hip-related and non-hip-related
groin pain also contributes to this mismanagement by sending unrelated patients to the orthopedic surgery
departments of tertiary referral centers'®. For these reasons, it is crucial to properly educate healthcare providers
about the share of FAI cases in current diagnostic practices as well as differential diagnoses to avoid unnecessary
referrals.

The literature on FAI is still an emerging field and best practice guidelines have been recently publishe
Unfortunately, these have not yet led to a consensus among different specialties and study groups. Anatomic
abnormalities such as femoral and acetabular cartilage defects and even labral tears can be detected in hip MRI in
asymptomatic individuals?'. Due to inconsistent guidelines for the selection of surgical candidates, conservative
treatment is still indicated in the management of FAI, mainly for patients with milder symptoms. According to
one study, 70% of patients received physical therapy before visiting a hip surgeon®’. Our results support these
findings, as many patients presented to non-surgical clinics in the 2 years prior to their arthroscopy surgeries.
MRI has been useful in the diagnosis of patients with clinical suspicion of FAI associated lesions like labral tears,
bony edema, chondrolabral junction pathologies and can help identify risk factors for suboptimal outcomes in
hip arthroscopy, such as advanced chondral damage or irreparable labral tears.

MRI has been useful in the diagnosis of patients with clinical suspicion of FAI associated lesions like
labral tears, bony edema, chondrolabral junction pathologies and can help identify risk factors for suboptimal
outcomes in hip arthroscopy, such as advanced chondral damage or irreparable labral tears. However, the
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need for preoperative MRI is still controversial, as some reports suggest that it delays surgery and increases
costs?®~%. Our findings have shown that some patients had multiple MRI scans prior to undergoing surgery.
This may be the result of miscommunication between healthcare providers and patients, low-quality images,
uncertainty about the procedure, or efforts to “buy time” Regardless, ordering unnecessary imaging wastes
resources and is an indicator of systemic flaws in healthcare. The collective evidence against ordering MRI for
low back pain has prompted medical authorities to create guidelines to reduce the number of unwarranted
imaging sessions®2°. Similar measures can be taken to at least reduce the number of MRI scans. Additionally,
implementing standardized imaging protocols, like the European Society of Musculoskeletal Radiology (ESSR)
guidelines for hip MRI, can improve diagnostic accuracy and minimize the necessity for repeat studies. Another
solution might be issuing warnings on the user interface whenever physicians attempt to order MRI scans in
the case of previously existing scans. Unless some measures are taken against the ordering of inappropriate MRI
procedures, the healthcare system may not be able to match the demand in the future?’. Indeed, this study has
several strengths that enhance the robustness of its findings. The high number of patients included, and the
extensive duration of 6 years covered by the national registry data provide a comprehensive and representative
sample for analysis. Additionally, the confirmation of data accuracy through clinical information, in addition to
procedure codes, helps to mitigate the potential for coding errors, which are a common limitation in population-
based studies. By addressing these issues, the study is better positioned to provide reliable insights into hip
arthroscopy utilization and outcomes in the population under investigation.

This study boasts several strengths. Firstly, it benefits from a large patient cohort, ensuring robust statistical
power. Secondly, it draws upon an extensive dataset, spanning six years of national registry data concerning
patients who underwent hip arthroscopy. Moreover, data accuracy was meticulously verified through clinical
information cross-referenced with procedure codes. This rigorous approach effectively mitigated the risk of
coding errors, a common limitation in population-based studies.

This study highlights the significant diagnostic challenges in FAI, which may lead to repeated healthcare
visits, prolonged patient suffering, and higher healthcare costs. Delayed diagnosis can contribute to joint damage
progression and the need for invasive treatments such as total hip arthroplasty?®*. Although we did not perform
a cost analysis, the observed median of 9 clinic visits and 2 MRIs per patient underscores the potential economic
burden. Streamlining diagnostic pathways could improve patient outcomes and reduce unnecessary healthcare
utilization. Future research should evaluate the cost-effectiveness of these strategies and their impact on clinical
outcomes.

The study has several limitations that should be considered when interpreting its findings. The lack of
investigation into MRI reports and operative findings means that the influence of specific diagnostic pathologies
on hip-related hospital visits could not be determined. Moreover, the inability to report details of surgical
procedures and conduct analyses on surgical techniques or dependent variables limits the depth of understanding
regarding the effects of different interventions. Finally, the omission of analysis on physical therapy visits
further restricts the comprehensive evaluation of patient outcomes and treatment pathways. Addressing these
limitations in future studies could provide a more nuanced understanding of the factors influencing hip-related
healthcare utilization and outcomes.

Conclusion

This study showed that patients with FAI required a mean of 9 physician visits and 2 MRI scans in the 2 years
prior to arthroscopic FAI surgery. These results are suggestive of diagnostic challenges and difficulties in
indicating surgery. Further strategies are needed to decrease the symptom-to-treatment time and the financial
burden caused by delayed diagnosis by increasing awareness of FAIL

Data availability

The datasets generated and/or analyzed during the current study are not publicly available due to restrictions
to protect patient confidentiality. The Ministry of Health and the Turkish Hip Preserving Society were actively
involved in the study, and the data, which is accurate, is stored within the Ministry’s internal system. For any
queries or requirements regarding the data, please contact Saygin KAMACI, M.D., Associate Professor, Hacet-
tepe University, Department of Orthopedic Surgery, Ankara, Tiirkiye, email: sayginkamaci@gmail.com.
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