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Abstract

Background: Numerous studies of intra-articular hip dis-
orders have been performed, many revealing anterosuperi-
or joint pathology. However, we have encountered hip inju-
ries in less common locations in American Football players.

Objective: The purpose of this study was to identify the 
location of intra-articular hip pathology in American Foot-
ball players and asses return to play.

Methods: A retrospective search of radiology reports 
was performed of Magnetic Resonance (MR) imaging ex-
aminations of the hip in collegiate football players over an 
8-year period. Two fellowship-trained musculoskeletal ra-
diologists retrospectively reviewed the MR imaging exams. 
Intra-articular pathology including labral tears, cartilage le-
sions, fractures, and abnormalities of the ligamentum teres. 

Results: A total of 14 male football players (mean age 
of 21 years, range 18-23 years) were included in the study. 
Ten individuals with labral tears were identified (71.4%) 
with nearly equally distribution between the anterior (7), 
superior (5) and posterior (5) labrum. Nine individuals with 
cartilage abnormalities were identified (64.3%) most com-
monly in the superior portion of the joint. Four individuals 
had fractures (28.6%), all of which involved the posterior 
acetabular wall. Three partial tears of the ligamentum teres 
were identified (21.4%). Five individuals were unable to re-
turn to play (35.7%), one of which required total hip arthro-
plasty (7.1%).

Conclusion: Intra-articular hip abnormalities in Ameri-
can Football players are widely distributed throughout the 
joint and may include posterior labral tears and posterior 
acetabular fractures.

Annals of Surgical
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Introduction

Intra-articular injuries of the hip are being diagnosed with 
increasing frequency as diagnostic testing and surgical tech-
niques to manage these injuries have improved [1-5]. Specifi-
cally, athletes are at considerably increased risk of hip and groin 
injuries, with pain in this region being reported by up to 23% of 
competitors each year [6-11]. Injuries about the hip joint can 

Keywords: Acetabular fractures; Musculoskeletal; Radiology; 
Intra-articular; Football; Hip.

be complex and difficult to diagnose due to the vague nature 
of the clinical presentation [1]. Extra-articular injuries of the hip 
are the most common and are diagnosed at varying rates de-
pending on the sport that the patient is playing. Studies have 
shown adductor and/or hamstring injury frequencies of up to 
16% in soccer players, hip flexor strains in up to 3.1% in Ameri-
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can Football players, and hamstring strains in 6.2% of basketball 
players [7-23]. In contrast, intra articular injuries of the hip are 
much less common in athletes and are sparsely reported in the 
literature.

Intra-articular pathologies of the hip are often more difficult 
to diagnose and can present with vague or nonspecific symp-
toms. Patients will often present with anterior or posterior hip 
pain. Less often the pain will be localized laterally. The pain 
may be described as a dull ache, or sharp in nature. Oftentimes 
symptoms of lumbar radiculopathy can overlap with symptoms 
of intra-articular hip pathology, however, this is less of a prob-
lem in the young athletic patient cohort and can be differenti-
ated if the patient is having back pain or radicular symptoms. 
A thorough history and physical exam should be performed on 
patients presenting with hip pain to properly eliminate lumbar 
spinal pathology from the differential diagnosis.

Once lumbar pathology is ruled out, focus on appropriate 
diagnosis of hip pathology can begin. There is a wide array of 
intra-articular pathologies that exist, all of which should be con-
sidered. When considering hip pain in young athletes, the pres-
ence of a cam or a pincer lesion should always be considered. 
A cam lesion is defined as an aspherical femoral head that can 
lead to impingement of the hip joint and can even lead to labral 
tears, most often anterosuperiorly. A pincer lesion is defined as 
excessive overhang of the acetabular cup that can lead to hip 
impingement specifically with flexion and internal rotation as 
well as labral tears. Both presents with nonspecific symptoms 
similar to other intra-articular pathologies. In addition to the 
pain and impingement from these primary lesions, they can 
lead to concomitant pathologies within the hip joint. Because 
these lesions can be present in young athletes, they should 
always be considered when evaluating athletes with hip pain. 
Both cam and pincer lesions can be evaluated on x-ray with MRI 
used to further evaluate intra-articular sequelae that can arise.

Additional differential considerations for young athletes 
with suspected intra-articular hip pain includes labral tears, 
loose bodies, Femoroacetabular Impingement (FAI), capsular 
laxity, Ligamentum Teres (LT) rupture, and chondral damage 
[22]. Often these pathologies occur in association with one an-
other. Labral tears can be a painful and debilitating injury in all 
patients, but athletes specifically, with these individuals at po-
tentially increased risk of symptomatic tear. Most often a labral 
tear is located at the anterosuperior aspect of the joint and as-
sociated with pivoting or twisting of the lower extremity [15]. 
The anterior labrum is wider and thinner than the posterior, 
which may contribute to the higher frequency of tears in this lo-
cation [9]. In the United States posterior labral tears are rare but 
may occur in the setting of trauma such as car accidents or falls 
[18]. In these instances, the force is directed through the femur, 
thus driving the femoral head posterior, causing damage to the 
posterior labrum [16]. While labral tears are most frequently 
encountered in the anterosuperior aspect of the acetabulum, 
our group has observed a disproportionate number of posterior 
labral tears in American Football players. The purpose of this 
study is to identify the type and location of intra-articular hip 
pathology in American Football players and to describe return 
to play following these injuries.

Materials and methods

Formal institutional board review approval was obtained 
(University of Missouri, IRB #2004777); patient consent was 
waived. A retrospective search of all radiology reports from 

2007-2019 was performed to identify all Magnetic Resonance 
(MR) examinations of the hip requested by a single orthopedic 
team physician of a Midwest Division I college football program. 
Only individuals who were team members with a dedicated 
MR examination of the hip were included in the study. Patient 
names were cross checked with official roster designations 
which were publicly available via the team website. Inclusion 
criteria were any collegiate football player undergoing MR for 
a presumed diagnosis of acute intra-articular hip pathology. Ex-
clusion criteria included non-football players, as well as patients 
being examined for extra-articular injury (hamstring strain, 
quadriceps injury), as well as those undergoing MR for evalu-
ation for femoral neck stress fracture. Additionally, any patient 
who was undergoing a postoperative imaging exam, or an exam 
as part of routine screening was excluded. Return to play was 
determined by reference with the team website.

Imaging parameters

Our institution interprets MR imaging examinations from a 
variety of centers, which have different scanners and imaging 
techniques. All the MR examinations were performed on either 
a 3-T clinical scanner (Signa Excite, GE Healthcare) or a 1.5-T 
clinical scanner (Espree, Siemens Healthcare; Genesis Signa or 
Signa HDxt, GE Healthcare. Each examination used a dedicated 
hip coil with the patient’s hip placed in a neutral position.

Coronal T1-weighted image of the entire pelvis was ob-
tained. Fat-suppressed Fast Spin-Echo (FSE) intermediate- or T2- 
weighted images were obtained in the axial, coronal, or sagittal 
planes in all patients. Proton density images were also obtained 
in the sagittal plane. The TR range and TE range were 1110 to 
6300 and 11 to 52, respectively, and the echo train length was 
between 1 and 13. The slice thickness ranged between 3 and 4 
mm, with an interslice gap of 1 mm. The number of excitations 
was either 1 or 2, and a flip angle of 90 degrees was used. A 
16-cm field of view was used for all sequences with matrix size 
ranges of 256 to 640 and 216 to 640.

In six individuals, MR arthrography was performed. Follow-
ing sterile skin preparation and local anesthesia of 1% lidocaine, 
fluoroscopic guidance was utilized to advance a 22-gauge spi-
nal needle into the hip joint. A total of 12 cc. of the following 
mixture was injected (10 cc. normal saline, 5 cc. 0.25% Bupiva-
caine, 5 cc. Omipaque 300 and 0. 1 cc. Multihance (gadobenate 
dimeglumine)). Coronal, sagittal and oblique axial TI weighted 
fat suppressed images were obtained.

Magnetic resonance imaging interpretation

Two fellowship-trained musculoskeletal radiologists re-
viewed the MR hip exams by consensus. The following criteria 
were recorded: presence and location of a labral tear (Figure 
1), fracture (Figure 2), and cartilage lesions. For cartilage and 
labral abnormalities, location was defined by dividing the hip 
into three equal segments, anterior, superior, and posterior. If 
an abnormality involved more than one segment, each segment 
involved was recorded individually. Finally, the LT was deter-
mined to be intact or torn.

A labral tear was defined by a linear signal abnormality 
through the entire thickness of the fibrocartilage. The presence 
of a fracture was determined as an area with linear low signal 
abnormality in the bone with or without marrow edema. The 
presence of articular cartilage defects was determined as high 
signal defects in the hyaline cartilage of either the femoral head 
or acetabulum with partial and complete defects combined as 
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examples of abnormal. Partial and complete tears of the LT were 
defined as partial or full-thickness fiber disruption respectively.

Results

A total of 14 male football players were included in the study. 
The mean age was 21 years, and the ages ranged from 18-23 
years old. A summary of the distribution of intra-articular injury 
can be found in Table 1. Sixteen labral tears were identified in 
10 individuals with nearly equal distribution regarding location. 
Tears were in the anterior labrum in 70% of cases (7/10) com-
pared to both the superior and posterior labral tears noted in 
50% of cases (5/10). MRI imaging from a patient with a poste-
rior labral tear demonstrated in Figure 1. Seventeen cartilage 
abnormalities were found in 9 out of the 14 individuals (64.3%), 
most commonly presenting in the superior portion of the joint 
noted in 66.7% of cases (6/9). Four of the 14 had acetabular 
fractures (28.6%). All 4 of these (100%) fractures involved the 
posterior wall. Three of the 14(21.4%) patients had an LT tear. 
All t3 tears (100%) were partial in nature.

64.2% (9/14) of individuals were able to return to play. 
Among the 5 individuals that were unable to return to play, the 
most common intra-articular finding was cartilaginous disrup-
tion which was present in all 5(100%). Second to this was a find-
ing of a labral tear, which was present in 4 of the 5 individuals 
(80%). One of the 5 individuals (20%) who was unable to re-
turn to play suffered a posterior wall acetabular fracture. In this 
case, there were associated chondral injuries evident on MRI 
with subsequent avascular necrosis and collapse of his femoral 
head. This led to an eventual transition to a total hip arthro-
plasty (Figure 2).

When cartilage lesions were identified, these were most of-
ten acetabular rather than femoral. Nine out of 14(64.3%) of 
patients were noted to have chondral injury, with several pa-
tients having more than one defect noted (Table 1). There is 
no evidence that any of these cartilage lesions were related to 
a dislocation event. Two of the 14(14.2%) players had no evi-
dence of any intra-articular injury.

 
Figure 1: (a) Axial view of a T1 MRI of the R hip 21-year-old male 
who sustained a posterior wall acetabular fracture. The patient 
subsequently developed avascular necrosis of the femoral head 
and required conversion to a total hip arthroplasty (b).

 
Figure 2: (a) Axial view of a T1 and (b) T2 MRI of the R hip 22-year-
old male demonstrating a posterior labral tear.

Table 1: Summary of intra-articular injuries in american football 
players.

Labral Tears (N=10)

Anterior 7

Superior 5

Posterior 5

Cartilage Lesions (N=9)

Anterior Acetabulum 2

Superior Acetabulum 6

Posterior Acetabulum 4

Anterior Femoral Head 2

Superior Femoral head 3

Posterior Femoral Head 0

 Fractures (N=4)

Posterior Acetabulum 4

Ligamentum Tears Tear (N=3)

Partial 3

Discussion

Our study identified intra-articular injuries in 12 of 14(85.7%) 
collegiate level American Football players who underwent MRI 
for presumed hip injury. Ten out of 14(71.4%) of these players 
had labral tears present on MR with 5/10 (50%) of those tears 
being posterior. The least common location for cartilage abnor-
malities was the anterior portion of the joint with superior and 
posterior chondral lesions more common. To our knowledge, 
no prior study has investigated the location of labral and chon-
dral injuries in American Football players. Our results suggest 
posterior joint pathology occurs at higher rates in this popula-
tion compared to the general population, where labral tears are 
most often anterosuperior [18]. Less common injuries in our 
study included disruption of the LT and fractures of the pos-
terior acetabular wall. Although a history of the mechanism of 
injuries was not possible, we suspect the injury is most likely 
secondary to posterior translation of the femoral head follow-
ing a fall on the flexed knee. This has previously been described 
as a potential mechanism of injury in American Football players 
and would explain the high incidence of posterior joint pathol-
ogy [16].

Few studies have investigated intraarticular hip pathology in 
American Football. A study by Makovicka et al. examined 1,618 
hip injuries over a ten-year period in the National Collegiate 
Athletic Association (NCAA) [14]. In this study, muscle strains 
accounted for over 75% of the hip injuries, with only 13 cases 
(0.8%) of hip subluxation or dislocation [14]. Only 1 case (0.06%) 
of a labral tear was documented, although the authors did not 
disclose the location of the tear [6]. Despite the apparent rar-
ity of intra-articular injuries of the hip, these injuries often lead 
to increased time lost and possible long-term complications. A 
study of hip injuries in NFL players by Feeley et al. found the 
average time lost during an intra-articular injury to be 94.5 days 
with many of the patients experiencing persistent groin pain fol-
lowing the injury [8].
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On the contrary, labral tears may be more common than the 
prior study indicates. A study by Domb et al. showed a labral 
tear rate of 89% in retired National Football League players with 
continued hip or groin pain [6]. This study examined 62 symp-
tomatic hips in patients with a mean age of 33 years old [6]. The 
mean time since retirement was 2.9 years [6]. They found labral 
tears in 55(89%) of these hips, chondral lesions in 61(98%) and 
LI tears in 50(81%) of individuals [6]. The high rate of pathology 
in the study by Domb et al. can most likely be explained by the 
long-term, high impact nature of professional football in indi-
viduals older than our study group.

Treatment options for labral tears of the hip are typically tai-
lored specifically to the patient and their needs. While labral 
tears on older patients with early onset arthritis may be treated 
nonoperatively with expectant management, those that occur 
acutely in young patients may be candidates for arthroscopic 
debridement or even repair or reconstruction. Hip preservation 
techniques, specifically hip arthroscopy, is a growing field of lit-
erature in orthopedics with data showing mixed, and often sur-
geon dependent results. Data on which patients in our cohort 
were treated operatively or non-operatively for a labral tear was 
not available, however, literature supports return to play after 
either operative or nonoperative treatment for football players 
with simple labral tears regardless of the location of the tear [8].

Cartilage injuries have been reported at varying rates among 
American football players. As mentioned above, Domb et al. 
found chondral lesions on MR in 61 out of 62 hips among re-
tired NFL players with continued hip pain [6]. Feeley et al. stud-
ied all reported hip injuries in NFL players from 1997 to 2006 
[8]. Of the 738 injuries, only 5% were noted to be intra-articular; 
however, cartilage injuries were not specified in this population 
[8]. To our knowledge, no additional studies have specified the 
role of cartilage lesions in football players. Our study adds to 
the literature, both by identifying that cartilage lesion will often 
accompany other intra-articular hip pathology, and by identify-
ing that it is most prevalent both superior, and posterior within 
the acetabulum. Current treatment options for cartilage lesions 
of the hip are limited compared to other joints such as the knee, 
and this can be a serious injury, especially in younger athletes.

Tears of the LT was noted in 3/14 (21.4%) of our patients. 
Recently, there has been increased discussion in the literature 
regarding LT injuries and the role of repair and debridement. 
Multiple reports have linked LI rupture to hip micro instability, 
which can present as acute or chronic hip pain [4,12,24]. The 
proposed mechanism of LT’ rupture is a posteriorly directed 
force on a flexed and adducted knee, or sudden external rota-
tion of the hip [3,19]. As such, IT injury has been noted American 
Football players as well as hockey players and skiers [3]. Despite 
LT injury commonly presenting during traumatic hip injuries, it 
is uncommon for surgeons to perform IT reconstruction during 
hip arthroscopy. A study by Bodendorfer et al. compared out-
comes in patients with labral tears and concomitant LT tears to 
patients with isolated labral tears [2]. After labral repair in both 
groups, no significant difference in outcomes were noted [2]. 
LT reconstruction may still be indicated for patients with persis-
tent pain or instability after primary hip arthroscopy, as patients 
have shown symptomatic improvement with revision arthros-
copy and LT repair [13,21].

Traumatic posterior instability of the hip can be a serious 
cause of intra-articular injury that may be misdiagnosed as a 
simple strain [18]. Most of the literature consists of case reports 
and small studies with various outcomes, and sequelae. Case 

reports have described football related injuries leading to pos-
terior dislocation of the hip with femoral epiphysis separation 
in a 13-year-old boy, as well as posterior dislocation in 22-year-
old NCAA football player requiring chondral debridement and 
labral repair [17,20]. Moorman et al. studied traumatic poste-
rior hip subluxation in 8 American Football players [24]. The in-
jury mechanism was similar in all patients, with a fall on a flexed 
and adducted hip [24]. The authors discovered a similar imaging 
triad with all patients showing a posterior acetabular fracture, 
disruption of the iliofemoral ligament, and hemarthrosis [24]. 
Six players were able to return to their previous level of play, 
while two players developed osteonecrosis and eventually were 
treated with total hip arthroplasty [24]. We suspect a similar 
mechanism of injury likely caused the injuries in our cohort.

Management of posterior joint instability begins with activ-
ity modification combined with physical therapy, but surgical 
intervention may be necessary in more severe cases, or those 
refractory to non-operative management [18]. Complications 
following the injury include osteoarthritis, vascular necrosis, 
heterotopic ossification, thromboembolism, and sciatic nerve 
injury [14]. Because of the potential long-term severity, it is 
important that these injuries are identified and managed ap-
propriately. A high level of suspicion should be present amongst 
football athletes due to the high energy mechanisms they are 
exposed to during competition. This was notable within our 
small cohort, in which one patient out of 4 who suffered ac-
etabular fractures (25%) eventually required hip arthroplasty 
secondary to Avascular Necrosis (AVN).

Osteonecrosis of the hip is a devastating complication for a 
young athlete with limited treatment options. Non-operative 
treatment typically has a limited role due to the high levels of 
progression which can lead to collapse of the femoral head. If 
hip AVN is recognized early, one of the early treatment options 
is a core decompression which involves drilling into the center 
of the femoral head with hopes of halting the progression. A 
systemic review and meta-analysis by Hua et al. found mixed 
results in the literature, however, reported an overall success 
rate, defined as no need for conversion to THA at 65% [10]. The 
authors of this study did recommend the importance of only 
utilizing core decompression for early AVN as use later in the 
course can exacerbate hip osteonecrosis [10]. Once progres-
sion has gone beyond the initial stage, the arthroplasty is often 
the treatment of choice. Additional treatment options such as 
cephalomedullary nails or dynamic hip screws have been dis-
cussed with varying results and with select use cases based on 
patient history and examination.

This study is not without limitations. First this is a single in-
stitution, retrospective study, and as such suffers from limited 
history and small sample size. Despite this, we believe this to 
be the largest cohort of American Football players in which the 
location of labral and chondral pathology was investigated. De-
tails regarding mechanism of injury, duration of symptom and 
treatment were not available as definitive treatment of all in-
dividuals occurred via physicians outside of our institution. 
Ultimately our goal was to describe the intraarticular imaging 
findings consistent with this injury, so that it may be better pre-
sented in the literature.

Conclusion

Our MR evaluation of American football players with sus-
pected intra-articular hip injury revealed uncommon injury 
patterns which we hypothesize is from a mechanism consis-
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tent with axial loading of the flexed knee in various degrees of 
hip flexion. Osseous, cartilaginous, and labral pathology were 
widely distributed throughout the joint particularly involving 
the posterior labrum and acetabulum. Although rare, serious 
complications may occur. Increased awareness of these injuries 
will aid physicians in interpretation and prompt diagnosis and 
treatment.
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