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ABSTRACT

Background: Hip pain is a common musculoskeletal complaint in general practice. Although 
comprehensive diagnostic approach on hip pain is mandatory for adequate treatment, un- or 
mis-diagnosis is not rare in primary care. The aim of this study was to analyze descriptively 
un- or mis-diagnosed hip pain cases referred from primary care to a tertiary hospital, 
especially in young adults ≤ 50 years old.
Methods: We retrospectively analyzed a consecutive cohort of 150 patients (≤ 50 years old) 
with chronic hip pain (≥ 6 weeks), which was not diagnosed or misdiagnosed based on the 
information provided on the referral form.
Results: Overall an average 32 cases/month were referred due to hip pain without a diagnosis 
or with an incorrect diagnosis. Among them, 150 patients were enrolled in this study and 146 
(97.3%) could be allocated to a specific disease by using data from routine clinical practice. 
Four common final diagnoses were femoroacetabular impingement (FAI) syndrome (55.3%), 
hip dysplasia (HD, 13.3%), referred pain from the lumbar spine (9.3%), and spondyloarthritis 
(SpA, 7.3%). In patients with FAI syndrome, 37 (44.0%) had pincer-type FAI and 33 
(39.8%) had combined-type. Although the pain site or gender was not tightly clustered, the 
distribution of final diagnosis was significantly different according to hip pain location or 
gender. Especially, SpA or HD was not observed in younger women subgroup or elder men 
subgroup, respectively, when stratified by the mean age of participants.
Conclusion: Most (> 80%) young patients with hip pain, a difficult issue to diagnosis for 
many primary physicians, had FAI syndrome, HD, spine lesions, and SpA. This study could 
give a chance to feedback information about cases with un- or mis-diagnosed hip pain, and 
it suggests that primary physicians need to be familiar with the diagnostic approach for 
these 4 diseases.
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INTRODUCTION

Although the prevalence of hip pain is different according to various definitions and tends 
to be lower than that of knee pain,1,2 hip pain is a common musculoskeletal complaint in 
general practice. An accurate diagnosis of hip pain is mandatory for providing adequate 
treatment and to retard the disease progression to end-stage degenerative stage of the hip. 
The etiology or diagnostic approach for hip pain have been extensively reviewed by many 
experts.3-5

Because the hip joint is structurally complex and too deeply buried to access in physical 
examination, hip pain remains still a difficult issue to evaluate for most primary care 
clinicians.6 Additionally, the recent development of the concept of femoroacetabular 
impingement (FAI) syndrome as well as a long list of the causes of hip pain could pose a 
diagnostic challenge in daily clinical care.3,5 To date, diagnostic algorithm for hip pathologies 
has been focused mainly in the pediatric or elderly population.6 However, diagnostic 
approach has received less attention and has not been established yet in young and middle-
aged adults without childhood-specific hip disorders or prevalent osteoarthritis (OA). Based 
on such background, primary physicians could not be familiar with the diagnosis of hip pain 
in young and middle-aged adults.

An analysis of cases with un- or mis-diagnosed hip pain would give a chance to feedback 
information to the referred physicians and could improve their ability to diagnose and 
manage hip pain. Therefore, the purpose of this study was to analyze descriptively un- or mis-
diagnosed hip pain cases referred from primary care to a tertiary hospital, especially in young 
adults ≤ 50 years old.

METHODS

From January 2013 to August 2016, a total of 2,680 patients were referred to our hip clinic 
by primary physicians. Among the referred patients with hip pain, we retrospectively 
enrolled adult patients (≥ 16-year-old) who were not diagnosed or misdiagnosed based on 
the information submitted on the referral form (n = 1,398; average 32 case/month). The 
exclusion criteria were as follows: 1) a history of hip surgery, 2) age > 50 years at the time of 
referral, and 3) pain duration < 6 weeks (Fig. 1). Finally, we identified 150 patients who met 
the inclusion and exclusion criteria. They included 66 (44.0%) men and 84 (56.0%) women. 
Clinical characteristics of study subjects are summarized in Table 1. Based on the referral 
form, a specific diagnosis was not made at the referral in 118 (78.7%) patients.

In our hip clinic, referred patients are seen by two hip surgeons who have provided 
specialized orthopedic care for hip conditions for 26 and 10 years, respectively. At the first 
seeing of patient, we ask patients to locate the site of their pain by their index finger. After 
a through history and focused physical examination of hip joint and/or lumbar spine, we 
routinely check baseline hip (standing anterior-posterior [AP], Dunn, and translateral 
views) and lumbosacral radiographs (standing AP, lateral, and flexion/extension views) in all 
patients. We also check additional radiographs, acute phase reactants including erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP), human leukocyte antigen (HLA)-B27, 
computed tomography (CT) or magnetic resonance imaging (MRI), if further investigations 
are necessary according to initial impressions. In case suspicious of an underlying rheumatic 
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disorder, who has inflammatory peripheral arthralgia, inflammatory back pain, or extra-
articular manifestations,7 the patient is consulted to rheumatology department and finally 
diagnosed in cooperation with rheumatologists.

In February and March 2018, the medical records and images were thoroughly reviewed 
by the 2 hip surgeons and 1 rheumatologist who has practiced for 18 years. We collected 
demographic and clinical data including symptom duration, pain location, and diagnosis 
of hip pain. Hip pains were classified into three locations; 1) anterior (inguinal or groin 
region) pain, 2) lateral (trochanteric region) pain, and 3) posterior (buttock, sacroiliac [SI] 
joint or ischial tuberosity region) pain. Reviewed images included hip and lumbosacral 
spine radiographs, CT, or MRI. The diagnosis of enrolled patients was made on the basis 
of clinical features, radiographs and/or laboratory tests by consensus. We tried to select the 
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Un- or mis-diagnosed cases with hip pain
who were referred from primary care
(from January 2013 to August 2016)

(n = 1,398)

The final cases analyzed
(n = 150)

Patients with history of
hip surgery
(n = 946)

Patients > 50-year-old
(n = 265)

Symptom duration
< 6 weeks
(n = 37)

Fig. 1. Flow chart of patient enrollment.

Table 1. Clinical characteristics of study subjects (n = 150)
Characteristics Values
Gender (men/women) 66 (44.0)/84 (56.0)
Average age, yr 37.8 (16–50)
Average symptom duration, mon 18.5 (2–241)
Hip pain location

Anterior 65 (43.3)
Posterior 44 (29.3)
Lateral 18 (12.0)
Anterior & lateral 7 (4.7)
Anterior & posterior 16 (10.7)

Bilaterality of hip pain
Unilateral (right-side/left-sided) 57 (38.0)/50 (33.3)
Bilateral 52 (28.7)

Impression provided by primary physicians
Unspecified 118 (78.7)
Soft tissue lesionsa 15 (10.0)
Hip arthritis or synovitis 12 (8.0)
Lumbar disc herniation 3 (2.0)
Nerve entrapment syndromeb 2 (1.3)

Data are presented as mean (ranges) or number (%).
aIncluded bursitis, strain or sprain, and tendinitis; bMeralgia paresthetica.
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most explainable cause of their symptom as the final diagnosis, but seven patients had two 
diagnoses (Table 2).

A diagnosis of FAI syndrome was made by motion- or position-related pain in the hip or 
groin, positive provocative impingement test, and characteristic radiographic findings.8 The 
characteristic radiographic findings for FAI syndrome included an alpha angle > 55°, acetabular 
over-coverage (center edge [CE] angle > 39°), herniation pit, or retroverted acetabulum signs 
(cross over sign, ischial spine sign, or posterior wall sign).8,9 Additionally, an anterior pincer-type 
lesion was defined by the presence of retroverted acetabulum and a lateral pincer-type lesion was 
identified by measuring the lateral CE angle (> 39°).10 An anterior cam-type lesion was defined 
by alpha angle measurement (> 55°) and a lateral cam-type lesion was by a pistol grip deformity. 
Moreover, FAI syndrome was classified into pincer, cam, or combined-types according.

Hip dysplasia (HD) was defined as Wiberg's CE angle < 20°.11 The diagnosis of osteonecrosis 
of the femoral head (ONFH) was made according to Association Research Circulation 
Osseous (ARCO) classification system.12 Also, the diagnosis of spondyloarthritis (SpA) was 
made based on the Assessment of SpondyloArthritis international Society (ASAS) criteria.13

Statistical analysis
All continuous variables were described as means with ranges (minimum–maximum). For 
comparisons of the distribution of categorical variables the Pearson's χ2 or Fisher's exact 
test was employed. Independent t-test or one-way analysis of variance was used to analyze 
difference in the difference of continuous variables. Statistical analyses were performed using 
SPSS for Windows version 20 (IBM Corp., New York, NY, USA) and P < 0.05 was considered 
statistically significant.

Ethics statement
The study protocol was approved by the Institutional Review Board (Seoul National University 
Bundang Hospital, IRB No. B-1710/426-104) and the requirement to obtain written informed 
consent was waived due to the retrospective design of this study.
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Table 2. Final diagnosis of un- or mis-diagnosed cases with hip pain
Variables No. (%)
FAI 83 (55.3)a

HD 20 (13.3)a

Spine problems 14 (9.3)a

SpA 11 (7.3)
Ischiogluteal bursitis 5 (3.3)
Undetermined 4 (2.7)
Others

OA 3 (2.0)a

Snapping hip syndrome, extra-articular 3 (2.0)a

Proximal hamstring strain 3 (2.0)
ONFH 2 (1.3)
Calcifying tendinitis 2 (1.3)a

Synovial chondromatosis 2 (1.3)
Trochanteric bursitis 2 (1.3)a

Meralgia paresthetica 1 (0.7)
Insufficiency fracture 1 (0.7)
Osteoid osteoma 1 (0.7)

FAI = femoroacetabular impingement, HD = hip dysplasia, SpA = spondyloarthritis, OA = osteoarthritis,  
ONFH = osteonecrosis of the femoral head.
aIncluded patients with one or more diagnosis (2 patients with FAI and HD, 2 with FAI and spine problems, 1 with 
FAI with OA, 1 with FAI with calcifying tendinitis, and 1 with snapping hip syndrome with trochanteric bursitis).
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RESULTS

Anterior hip was the most common location of the hip pain (43.3%); and posterior hip was 
the second most common site (29.3%) (Table 1). The distribution of pain in the right and left 
hips was comparable (38.0% vs. 33.3%) and approximately a third of patients had bilateral 
hip pain (28.7%). The mean symptom duration was 13.8 (range, 2–96) months for FAI 
syndrome, 25.8 (2–120) months for HD, 24.3 (5–60) months for SpA, and 16.6 (2–48) months 
for ischiogluteal bursitis. Thirty-seven (25.7%) of the total patients reported a symptom 
duration of 24 months or more.

In this study, the most common final diagnosis was FAI syndrome (55.3%), which was 
followed by HD (13.3%), referred pain from the lumbar spine (9.3%), SpA (7.3%), and 
ischiogluteal bursitis (3.3%) (Table 2). Among 83 patients with FAI syndrome, HD (n = 2), 
lumbar spine problems (n = 2), OA (n = 1), and calcifying tendinitis (n = 1) were concurrently 
diagnosed in 6 patients.

The relationship between the hip pain location and major final diagnoses was shown in Fig. 2 
using a heat map: the diagnosis was significantly related with the pain location (P < 0.001). Most 
patients with FAI syndrome or HD complained of anterior hip pain but those with spine 
problems, SpA, or ischiogluteal bursitis had posterior hip pain. But the pain sites were not 
tightly clustered and were variable in each disease, except for ischiogluteal bursitis.

Even when stratified into two age subgroups (16–37 and 38–50 years) according to the mean 
age of the study subjects, the frequency of FAI syndrome was the highest among the final 
diagnoses in both subgroups (52.9% in younger and 57.3% in elder subgroups). Younger 
subgroup tended to have higher prevalence of SpA (72.7% vs. 27.3%). When subgrouped 
by gender, the distribution of the diagnosis was significantly different (P < 0.001). Men 
patients were more likely to have SpA (90.9% vs. 9.1%) than women. However, HD (94.4% 
vs. 5.6%) was more prevalent in women. As a result, the women to men ratio was 17:1 for HD 
and 1:10 for SpA. The frequency of final diagnoses based on gender and age subgroups was 
summarized in Fig. 3. When study subjects were categorized into younger women or men 
and elder women or men subgroups, the prevalence of each final diagnosis was significantly 
different (P < 0.001). Interestingly, SpA or HD was not observed in younger women subgroup 
or elder men subgroup, respectively.
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Fig. 2. Heat map representing the frequency of hip pain location according to the final diagnosis. 
FAI = femoroacetabular impingement, HD = hip dysplasia, SpA = spondyloarthritis. 
aSpine problems included referred pain from spinal stenosis and herniated intervertebral disc in the lumbar spine.
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Of 83 patients with FAI syndrome, 37 (44.0%) had pincer-type and 33 (39.8%) had combined-
type FAI (Table 3). Most patients with pincer FAI (27/37, 73.0%) showed anterior pincer-type 
lesions and 8 (61.5%) of 13 cam FAI had both anterior and lateral cam-type lesions. Moreover, 
the combination of anterior pincer-type and both anterior and lateral cam-type lesions was 
mainly observed in combined-type FAI. Pincer FAI was more frequently found in women 
(30/37, 65.2%) and combined-type FAI was more prevalent in men (23/33, 69.7%; P < 0.001).

SpA was found in 11 patients in this study: 10 (90.9%) patients were HLA-B27 positive and 4 
(36.4%) had elevated CRP levels (> 0.05 mg/dL). Non-inflammatory spine problems included 
lumbar intervertebral disc herniation (n = 8) and spinal stenosis (n = 6). Primary hip OA was 
observed in only 3 (2.0%) patients. Two patients did not have any history of congenital hip 
disease, trauma or inflammatory arthropathy but one patient had underlying combined-type 
FAI syndrome. They all showed hip OA with Tonnis grade ≥ 2.14

DISCUSSION

The diagnostic accuracy and treatment modality of arthritic or non-arthritic hip disease in 
young patients have been rapidly evolving. This shift has been facilitated by the improvement 
of our understanding about the functional anatomy of the hip, and the advancement in 
MRI technology has broadened the differential diagnosis of hip pain. However, many 
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Fig. 3. The distribution of final diagnosis according to gender and age groups. 
FAI = femoroacetabular impingement, HD = hip dysplasia, SpA = spondyloarthritis. 
aSpine problems included referred pain from spinal stenosis and herniated intervertebral disc in the lumbar spine.

Table 3. Distribution of FAI lesions (n = 83)
Variables Cam-type lesions, No. (%) Subtotal, No. (%)

Absence Anterior type Lateral type Both types
Pincer-type lesions

Absence 2 3 8 13 (15.7)
Anterior type 27 4a 3a 18a 52 (62.7)
Lateral type 7 1a 0a 5a 13 (15.7)
Both types 3 0a 1a 1a 5 (6.0)

Subtotal 37 (44.0) 7 (8.3) 7 (8.3) 32 (38.6) 83 (100)
FAI = femoroacetabular impingement.
aThe numbers on gray background correspond to those of subjects with combined type FAI.
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of young adult patients with hip pain have nonspecific symptoms, vague findings in the 
physical examination, and normal imaging studies.15 Therefore, identifying the source and 
mechanism of the pain can be difficult.

The current study analyzed the causes of hip pain un- or mis-diagnosed by primary 
physicians. Various final diagnoses were established in 146 (97.3%) subjects by using data 
from routine clinical practice at a tertiary hospital. The most common diagnosis was FAI 
syndrome (55.3%), followed by HD (13.3%), spine problems (9.3%), SpA (7.3%), and 
ischiogluteal bursitis (3.3%). Ultimately, un- or misdiagnosed hip pain resulted from 4 
diseases of FAI syndrome, HD, spine problem, and SpA in 80% of our cases.

Although the concept of FAI was introduced in the 1930s, increasing attention has been 
paid over ten years in accordance with the popularization of arthroscopic treatment.8 The 
FAI syndrome is characterized by decreased clearance and abnormal contact between the 
femoral head-neck junction and the acetabular rim.16,17 As the hip flexes and rotates, the 
front of the ball hits the front of the socket causing a collision known as an “impingement.” 
Over time, repeated collisions of the ball with the front of the socket can tear the labrum and 
damage the adjacent cartilage, leading to prearthritic hip pain and secondary OA.16,17 The 
reported prevalence of FAI syndrome is highly variable (1% to 75%) according to the different 
diagnostic criteria, study populations, and morphologic features of interest.18-20 Even FAI-
related morphologies can be commonly found in asymptomatic subjects.21 Despite of these 
findings, FAI-related morphologies significantly increases risk to develop hip OA and are 
related with hip pain associated with activity.21-23 Our study showed that a majority of cases 
where primary clinicians missed a diagnosis had FAI syndrome. It suggests that more effort 
has to be made to impart the concept of FAI syndrome to primary physicians.

Among 3 types of FAI-related morphologies, cam or combined-type has been considered 
more clinically significant lesions in view of symptom or cartilage damage.24,25 However, in 
our study, about 40% of patients with FAI syndrome showed radiographic findings of pincer 
morphology. Our patients were highly selected because they were composed of cases referred 
without a specific diagnosis, and the prevalence of 3 types of FAI syndrome might not be 
comparable to that previously reported. Additionally, all our patients with pincer lesion had 
symptom and physical examination findings compatible with FAI syndrome and also had 
no otherwise explainable cause for their symptom. Because the diagnosis of FAI syndrome 
should be made clinically, but not radiographically,8,26 primary physicians should be familiar 
with its clinical features to avoid a delayed diagnosis.

Hip pain in FAI syndrome is commonly located in the inguinal or groin area (anterior 
hip region) but can be described as pain in the posterior and/or lateral hip regions,15,27 
as shown in the current study. On physical examination, an important maneuver is the 
impingement test that is a sensitive screening test for patients with acetabular labral disease 
and impingement.8,15 If a patient reports groin pain when passively placing the hip in flexion, 
adduction, and internal rotation, the patient has a positive impingement test. A recent study 
suggested that either groin pain with a positive Flexion-Abduction-External Rotation (FABER) 
test or the combination of a positive impingement and a positive FABER test could serve as a 
sensitive test for FAI syndrome.28

In this study, the second most common diagnosis was HD, that is involved in 20% to 40% 
of patients with hip OA.29-31 Generally, most HD cases are diagnosed through a screening at 
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birth and during infancy. But some of patients could be diagnosed with HD in adolescence 
or early adulthood. Several population-based studies reported the prevalence of HD was 
3.3% to 7.3% in adult population.32-34 Even though adolescent or adult-diagnosed dysplasia 
and infantile-diagnosed dysplasia may be separate identities, both subsets are women-
predominant diseases; 7:1 in adolescent or adult-diagnosed dysplasia and 49:1 in infantile-
diagnosed dysplasia.35 In the present study, the women to men ratio was also as high as 17:1. 
Therefore, primary physicians always consider HD as a cause of hip pain even in women 
adults. In case of borderline dysplasia (20° ≤ CE angle < 25°), depth history taking, physical 
examination and thorough radiographic evaluation are essential to properly diagnosis.

It is well known that hip pain can be referred from the lumbar spine and spine problems were 
the third most common condition in our subjects. The subgroup complained of posterior 
hip pain alone (57.1%) or both anterior and posterior hip pain (21.4%). Birnbaum et al.36 
showed the sensory innervation of the hip joint; the anterior, anteromedial, posteromedial, 
and posterolateral area of the joint capsule are innervated by the branches of obturator, 
femoral, sciatic, and superior gluteal nerves (i.e., sensory nerves from L2 to S1), respectively. 
Additionally, in the Rotterdam Study, de Schepper et al.37 found that the disk space narrowing 
at the L1/L2 or L2/L3 spine level was significantly associated with hip pain. On the contrary, 
Nakamura et al.38,39 reported that some patients with OA secondary to HD (17%) or ONFH 
(8%) had referred pain to the low back. These findings suggest that primary physicians do 
not forget spine or hip lesions as a cause of patient's hip or lumbar pain, respectively.

SpA is a group of chronic inflammatory disease primarily affecting the axial skeleton 
and enthesis and its prevalence has been reported to be 0.4% to 1.3%.40 SpA has been 
traditionally considered a men-dominant disease, although the gender difference is much 
reduced in SpA defined by the ASAS criteria.40 In ankylosing spondylitis, the reported 
prevalence of hip disease ranges from 19% to 36% and is much higher in patients with a 
younger disease onset.41 The current study also showed that SpA patients were almost men 
patients (90.9%), especially younger subgroup (80.0%). A Korean multicenter study also 
showed that the men to women ratio was 6.1:1 and hip involvement is more prevalent in men 
patients with ankylosing spondylitis.42 Therefore, in men young patients with hip pain, SpA-
focused laboratory evaluation including HLA-B27 or a SI joint radiograph could successfully 
lead to its diagnosis.

There are several limitations to address in this study. First, because our study was 
retrospective, important diagnostic clues for other uncommon causes could be lost. For 
example, abductor sprain or tendinopathy, piriformis syndrome, and adhesive capsulitis 
of hip were not encountered in our study. Differential diagnosis should also consider other 
hip pathologies in a real-world clinical setting. Nevertheless, it could not affect the overall 
context of our study since common diseases are more likely to be more often diagnosed 
than uncommon ones. Second, this study was performed at a single tertiary referral hospital 
and the prevalence of hip pathologies is different among nations or races.43,44 Also, the 
limitations include the small sample size and the lack of independent data to replicate our 
results. Therefore, our results could not be generalized to all populations and more studies 
are warranted in other populations.

Conclusively, our study showed that top 4 diseases causing hip pain included FAI syndrome, 
HD, spine problems, and SpA in cases un- or mis-diagnosed by primary physicians. 
Additionally, meticulous history taking, and physical examinations were useful to determine 
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the cause of hip pain in most cases. Primary care giver should add the diseases into the list of 
differential diagnosis when assessing patients with chronic hip pain.

REFERENCES

 1. Thiem U, Lamsfuß R, Günther S, Schumacher J, Bäker C, Endres HG, et al. Prevalence of self-reported 
pain, joint complaints and knee or hip complaints in adults aged ≥ 40 years: a cross-sectional survey in 
Herne, Germany. PLoS One 2013;8(4):e60753. 
PUBMED | CROSSREF

 2. Suka M, Yoshida K. The national burden of musculoskeletal pain in Japan: Projections to the year 2055. 
Clin J Pain 2009;25(4):313-9. 
PUBMED | CROSSREF

 3. Battaglia PJ, D'Angelo K, Kettner NW. Posterior, lateral, and anterior hip pain due to musculoskeletal 
origin: a narrative literature review of history, physical examination, and diagnostic imaging. J Chiropr Med 
2016;15(4):281-93. 
PUBMED | CROSSREF

 4. Karrasch C, Lynch S. Practical approach to hip pain. Med Clin North Am 2014;98(4):737-54, xi. 
PUBMED | CROSSREF

 5. Skendzel JG, Weber AE, Ross JR, Larson CM, Leunig M, Kelly BT, et al. The approach to the evaluation 
and surgical treatment of mechanical hip pain in the young patient: AAOS exhibit selection. J Bone Joint 
Surg Am 2013;95(18):e133. 
PUBMED | CROSSREF

 6. Poultsides LA, Bedi A, Kelly BT. An algorithmic approach to mechanical hip pain. HSS J 2012;8(3):213-24. 
PUBMED | CROSSREF

 7. Ventura I, Reid P, Jan R. Approach to patients with suspected rheumatic disease. Prim Care 2018;45(2):169-80. 
PUBMED | CROSSREF

 8. Griffin DR, Dickenson EJ, O'Donnell J, Agricola R, Awan T, Beck M, et al. The Warwick Agreement on 
femoroacetabular impingement syndrome (FAI syndrome): an international consensus statement. Br J 
Sports Med 2016;50(19):1169-76. 
PUBMED | CROSSREF

 9. Mineta K, Goto T, Wada K, Tamaki Y, Hamada D, Tonogai I, et al. CT-based morphological assessment 
of the hip joint in Japanese patients: association with radiographic predictors of femoroacetabular 
impingement. Bone Joint J 2016;98-B(9):1167-74. 
PUBMED | CROSSREF

 10. Tannast M, Siebenrock KA, Anderson SE. Femoroacetabular impingement: radiographic diagnosis--what 
the radiologist should know. AJR Am J Roentgenol 2007;188(6):1540-52. 
PUBMED | CROSSREF

 11. Wiberg G. Studies on dysplastic acetabula and congenital subluxation of the hip joint with special 
reference to the complication of osteoarthritis. Acta Chir Scand 1939;83(Suppl 58):53-68.

 12. Gardeniers J. A new international classification of osteonecrosis of the ARCO committee on terminology 
and classification. ARCO Newsl 1992;4(4):41-6.

 13. Rudwaleit M, van der Heijde D, Landewé R, Akkoc N, Brandt J, Chou CT, et al. The Assessment of 
SpondyloArthritis International Society classification criteria for peripheral spondyloarthritis and for 
spondyloarthritis in general. Ann Rheum Dis 2011;70(1):25-31. 
PUBMED | CROSSREF

 14. Tönnis D, Behrens K, Tscharani F. A modified technique of the triple pelvic osteotomy: early results. J 
Pediatr Orthop 1981;1(3):241-9. 
PUBMED | CROSSREF

 15. Clohisy JC, Beaulé PE, O'Malley A, Safran MR, Schoenecker P. AOA symposium. Hip disease in the young 
adult: current concepts of etiology and surgical treatment. J Bone Joint Surg Am 2008;90(10):2267-81. 
PUBMED | CROSSREF

 16. Ganz R, Parvizi J, Beck M, Leunig M, Nötzli H, Siebenrock KA. Femoroacetabular impingement: a cause 
for osteoarthritis of the hip. Clin Orthop Relat Res 2003;(417):112-20. 
PUBMED | CROSSREF

 17. Lavigne M, Parvizi J, Beck M, Siebenrock KA, Ganz R, Leunig M. Anterior femoroacetabular 
impingement: part I. Techniques of joint preserving surgery. Clin Orthop Relat Res 2004;418:61-6. 
PUBMED | CROSSREF

9/11https://jkms.org https://doi.org/10.3346/jkms.2018.33.e339

Undiagnosed or Misdiagnosed Hip Pain in Young Adult Patients

http://www.ncbi.nlm.nih.gov/pubmed/23646102
https://doi.org/10.1371/journal.pone.0060753
http://www.ncbi.nlm.nih.gov/pubmed/19590480
https://doi.org/10.1097/AJP.0b013e31818c00c5
http://www.ncbi.nlm.nih.gov/pubmed/27857636
https://doi.org/10.1016/j.jcm.2016.08.004
http://www.ncbi.nlm.nih.gov/pubmed/24994049
https://doi.org/10.1016/j.mcna.2014.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24048564
https://doi.org/10.2106/JBJS.L.01611
http://www.ncbi.nlm.nih.gov/pubmed/24082863
https://doi.org/10.1007/s11420-012-9304-x
http://www.ncbi.nlm.nih.gov/pubmed/29759118
https://doi.org/10.1016/j.pop.2018.02.001
http://www.ncbi.nlm.nih.gov/pubmed/27629403
https://doi.org/10.1136/bjsports-2016-096743
http://www.ncbi.nlm.nih.gov/pubmed/27587515
https://doi.org/10.1302/0301-620X.98B9.37267
http://www.ncbi.nlm.nih.gov/pubmed/17515374
https://doi.org/10.2214/AJR.06.0921
http://www.ncbi.nlm.nih.gov/pubmed/21109520
https://doi.org/10.1136/ard.2010.133645
http://www.ncbi.nlm.nih.gov/pubmed/7334101
https://doi.org/10.1097/01241398-198111000-00001
http://www.ncbi.nlm.nih.gov/pubmed/18829926
https://doi.org/10.2106/JBJS.G.01267
http://www.ncbi.nlm.nih.gov/pubmed/14646708
https://doi.org/10.1097/01.blo.0000096804.78689.c2
http://www.ncbi.nlm.nih.gov/pubmed/15043094
https://doi.org/10.1097/00003086-200401000-00011
https://jkms.org


 18. Dickenson E, Wall PD, Robinson B, Fernandez M, Parsons H, Buchbinder R, et al. Prevalence of cam hip 
shape morphology: a systematic review. Osteoarthritis Cartilage 2016;24(6):949-61. 
PUBMED | CROSSREF

 19. Mascarenhas VV, Rego P, Dantas P, Morais F, McWilliams J, Collado D, et al. Imaging prevalence of 
femoroacetabular impingement in symptomatic patients, athletes, and asymptomatic individuals: a 
systematic review. Eur J Radiol 2016;85(1):73-95. 
PUBMED | CROSSREF

 20. van Klij P, Heerey J, Waarsing JH, Agricola R. The prevalence of cam and pincer morphology and its 
association with development of hip osteoarthritis. J Orthop Sports Phys Ther 2018;48(4):230-8. 
PUBMED | CROSSREF

 21. Frank JM, Harris JD, Erickson BJ, Slikker W 3rd, Bush-Joseph CA, Salata MJ, et al. Prevalence of 
femoroacetabular impingement imaging findings in asymptomatic volunteers: a systematic review. 
Arthroscopy 2015;31(6):1199-204. 
PUBMED | CROSSREF

 22. Kowalczuk M, Yeung M, Simunovic N, Ayeni OR. Does femoroacetabular impingement contribute to the 
development of hip osteoarthritis? A systematic review. Sports Med Arthrosc Rev 2015;23(4):174-9. 
PUBMED | CROSSREF

 23. Kopec JA, Cibere J, Li LC, Zhang C, Barber M, Qian H, et al. Relationship between physical activity and 
hip pain in persons with and without cam or pincer morphology: a population-based case-control study. 
Osteoarthritis Cartilage 2017;25(7):1055-61. 
PUBMED | CROSSREF

 24. Larson CM, Safran MR, Brcka DA, Vaughn ZD, Giveans MR, Stone RM. Predictors of clinically suspected 
intra-articular hip symptoms and prevalence of hip pathomorphologies presenting to sports medicine 
and hip preservation orthopaedic surgeons. Arthroscopy 2018;34(3):825-31. 
PUBMED | CROSSREF

 25. Guo Y, Zhang H, Qian H, Wilson DR, Wong H, Barber M, et al. Association of femoroacetabular 
impingement and delayed gadolinium-enhanced magnetic resonance imaging of cartilage: a population-
based study. Arthritis Care Res (Hoboken) 2017;70(8):1160-8. 
PUBMED | CROSSREF

 26. Cunningham DJ, Paranjape CS, Harris JD, Nho SJ, Olson SA, Mather RC 3rd. Advanced imaging adds little 
value in the diagnosis of femoroacetabular impingement syndrome. J Bone Joint Surg Am 2017;99(24):e133. 
PUBMED | CROSSREF

 27. Clohisy JC, Baca G, Beaulé PE, Kim YJ, Larson CM, Millis MB, et al. Descriptive epidemiology of 
femoroacetabular impingement: a North American cohort of patients undergoing surgery. Am J Sports Med 
2013;41(6):1348-56. 
PUBMED | CROSSREF

 28. Tijssen M, van Cingel RE, de Visser E, Hölmich P, Nijhuis-van der Sanden MW. Hip joint pathology: 
relationship between patient history, physical tests, and arthroscopy findings in clinical practice. Scand J 
Med Sci Sports 2017;27(3):342-50. 
PUBMED | CROSSREF

 29. Aronson J. Osteoarthritis of the young adult hip: etiology and treatment. Instr Course Lect 1986;35:119-28.
PUBMED

 30. Harris WH. Etiology of osteoarthritis of the hip. Clin Orthop Relat Res 1986;(213):20-33.
PUBMED

 31. Solomon L. Patterns of osteoarthritis of the hip. J Bone Joint Surg Br 1976;58(2):176-83. 
PUBMED | CROSSREF

 32. Engesæter IO, Laborie LB, Lehmann TG, Fevang JM, Lie SA, Engesæter LB, et al. Prevalence of 
radiographic findings associated with hip dysplasia in a population-based cohort of 2081 19-year-old 
Norwegians. Bone Joint J 2013;95-B(2):279-85. 
PUBMED | CROSSREF

 33. Umer M, Thambyah A, Tan WT, Das De S. Acetabular morphometry for determining hip dysplasia in the 
Singaporean population. J Orthop Surg (Hong Kong) 2006;14(1):27-31. 
PUBMED | CROSSREF

 34. Jacobsen S, Sonne-Holm S, Søballe K, Gebuhr P, Lund B. Hip dysplasia and osteoarthrosis: a survey of 4151 
subjects from the Osteoarthrosis Substudy of the Copenhagen City Heart Study. Acta Orthop 2005;76(2):149-58. 
PUBMED | CROSSREF

 35. Lee CB, Mata-Fink A, Millis MB, Kim YJ. Demographic differences in adolescent-diagnosed and adult-
diagnosed acetabular dysplasia compared with infantile developmental dysplasia of the hip. J Pediatr 
Orthop 2013;33(2):107-11. 
PUBMED | CROSSREF

10/11https://jkms.org https://doi.org/10.3346/jkms.2018.33.e339

Undiagnosed or Misdiagnosed Hip Pain in Young Adult Patients

http://www.ncbi.nlm.nih.gov/pubmed/26778530
https://doi.org/10.1016/j.joca.2015.12.020
http://www.ncbi.nlm.nih.gov/pubmed/26724652
https://doi.org/10.1016/j.ejrad.2015.10.016
http://www.ncbi.nlm.nih.gov/pubmed/29548271
https://doi.org/10.2519/jospt.2018.7816
http://www.ncbi.nlm.nih.gov/pubmed/25636988
https://doi.org/10.1016/j.arthro.2014.11.042
http://www.ncbi.nlm.nih.gov/pubmed/26524551
https://doi.org/10.1097/JSA.0000000000000091
http://www.ncbi.nlm.nih.gov/pubmed/28219714
https://doi.org/10.1016/j.joca.2017.02.795
http://www.ncbi.nlm.nih.gov/pubmed/29100773
https://doi.org/10.1016/j.arthro.2017.09.030
http://www.ncbi.nlm.nih.gov/pubmed/29112800
https://doi.org/10.1002/acr.23463
http://www.ncbi.nlm.nih.gov/pubmed/29257021
https://doi.org/10.2106/JBJS.16.00963
http://www.ncbi.nlm.nih.gov/pubmed/23669751
https://doi.org/10.1177/0363546513488861
http://www.ncbi.nlm.nih.gov/pubmed/26833818
https://doi.org/10.1111/sms.12651
http://www.ncbi.nlm.nih.gov/pubmed/3819398
http://www.ncbi.nlm.nih.gov/pubmed/3780093
http://www.ncbi.nlm.nih.gov/pubmed/932079
https://doi.org/10.1302/0301-620X.58B2.932079
http://www.ncbi.nlm.nih.gov/pubmed/23365042
https://doi.org/10.1302/0301-620X.95B2.30744
http://www.ncbi.nlm.nih.gov/pubmed/16598083
https://doi.org/10.1177/230949900601400107
http://www.ncbi.nlm.nih.gov/pubmed/16097538
https://doi.org/10.1080/00016470510030517
http://www.ncbi.nlm.nih.gov/pubmed/23389561
https://doi.org/10.1097/BPO.0b013e3182745456
https://jkms.org


 36. Birnbaum K, Prescher A, Hessler S, Heller KD. The sensory innervation of the hip joint--an anatomical 
study. Surg Radiol Anat 1997;19(6):371-5. 
PUBMED | CROSSREF

 37. de Schepper EI, Damen J, Bos PK, Hofman A, Koes BW, Bierma-Zeinstra SM. Disk degeneration of the 
upper lumbar disks is associated with hip pain. Eur Spine J 2013;22(4):721-6. 
PUBMED | CROSSREF

 38. Nakamura J, Oinuma K, Ohtori S, Watanabe A, Shigemura T, Sasho T, et al. Distribution of hip pain in 
osteoarthritis patients secondary to developmental dysplasia of the hip. Mod Rheumatol 2013;23(1):119-24. 
PUBMED | CROSSREF

 39. Nakamura J, Konno K, Orita S, Hagiwara S, Shigemura T, Nakajima T, et al. Distribution of hip pain in 
patients with idiopathic osteonecrosis of the femoral head. Mod Rheumatol 2017;27(3):503-7. 
PUBMED | CROSSREF

 40. Bakland G, Nossent HC. Epidemiology of spondyloarthritis: a review. Curr Rheumatol Rep 2013;15(9):351. 
PUBMED | CROSSREF

 41. Vander Cruyssen B, Vastesaeger N, Collantes-Estévez E. Hip disease in ankylosing spondylitis. Curr Opin 
Rheumatol 2013;25(4):448-54. 
PUBMED | CROSSREF

 42. Jung YO, Kim I, Kim S, Suh CH, Park HJ, Park W, et al. Clinical and radiographic features of adult-onset 
ankylosing spondylitis in Korean patients: comparisons between males and females. J Korean Med Sci 
2010;25(4):532-5. 
PUBMED | CROSSREF

 43. Lavy CB, Msamati BC, Igbigbi PS. Racial and gender variations in adult hip morphology. Int Orthop 
2003;27(6):331-3. 
PUBMED | CROSSREF

 44. Dudda M, Kim YJ, Zhang Y, Nevitt MC, Xu L, Niu J, et al. Morphologic differences between the hips of 
Chinese women and white women: could they account for the ethnic difference in the prevalence of hip 
osteoarthritis? Arthritis Rheum 2011;63(10):2992-9. 
PUBMED | CROSSREF

11/11https://jkms.org https://doi.org/10.3346/jkms.2018.33.e339

Undiagnosed or Misdiagnosed Hip Pain in Young Adult Patients

http://www.ncbi.nlm.nih.gov/pubmed/9479711
https://doi.org/10.1007/BF01628504
http://www.ncbi.nlm.nih.gov/pubmed/23135791
https://doi.org/10.1007/s00586-012-2559-6
http://www.ncbi.nlm.nih.gov/pubmed/22492057
https://doi.org/10.3109/s10165-012-0638-5
http://www.ncbi.nlm.nih.gov/pubmed/27459136
https://doi.org/10.1080/14397595.2016.1209830
http://www.ncbi.nlm.nih.gov/pubmed/23888360
https://doi.org/10.1007/s11926-013-0351-1
http://www.ncbi.nlm.nih.gov/pubmed/23689637
https://doi.org/10.1097/BOR.0b013e3283620e04
http://www.ncbi.nlm.nih.gov/pubmed/20357993
https://doi.org/10.3346/jkms.2010.25.4.532
http://www.ncbi.nlm.nih.gov/pubmed/14508612
https://doi.org/10.1007/s00264-003-0507-0
http://www.ncbi.nlm.nih.gov/pubmed/21647861
https://doi.org/10.1002/art.30472

	Causes of Chronic Hip Pain Undiagnosed or Misdiagnosed by Primary Physicians in Young Adult Patients: a Retrospective Descriptive Study
	INTRODUCTION
	METHODS
	Statistical analysis
	Ethics statement

	RESULTS
	DISCUSSION
	REFERENCES


