www.mss-ijmsr.com

Indian Journal of Musculoskeletal
Radiology
Article in Press
Original Article

Extra-articular findings in patients with suspected labral
tear and value of screening pelvis sequence
Patrick Hurley1, Jawad Ahmad1, Rajesh Botchu2, Steven James2
Department of Medicine, University of Birmingham, College of Medical and Dental Sciences, 2Department of Musculoskeletal Radiology, Royal Orthopedic
Hospital, Birmingham, England.
1

ABSTRACT

*Corresponding author:
Rajesh Botchu,
Department of Musculoskeletal
Radiology, Royal Orthopedic
Hospital, Birmingham,
England.
drbrajesh@yahoo.com
Received: 28 October 2021
Accepted: 19 September 2022
EPub Ahead of Print: 13 October 2022
Published:

DOI
10.25259/IJMSR_52_2021
Quick Response Code:

Objectives: There are multiple etiologies of hip pain, of which labral tear is one of the most common in young
adults which may be difficult to distinguish on history and clinical examination. Labral tears can be diagnosed
using high-resolution non-contrast magnetic resonance imaging (MRI) or MR arthrogram that involves imaging
the concerned hip. At our institute, we perform an additional proton density fat saturated axial sequence of the
pelvis to screen for alternative pathology and we investigate the value of this in this study.
Material and Methods: A retrospective review of high-resolution non-arthrographic 3T MR of hips that were
referred from young adult hip services with a history of hip or groin pain and the clinical suspicion of a labral tear
over 2 years was performed. Those <50 years were included in the study.
Results: Of 648 patients with suspected labral tears, 18% showed evidence of extra-articular hip pathologies
(sacroiliac joint pathology, iliopsoas pathology, and ischiofemoral impingement) on MRI. This study has shown
that approximately one in five patients with a clinically suspected labral tear showed radiological evidence of
extra-articular hip pathology (sacroiliac joint pathology, iliopsoas pathology, ischiofemoral impingement,
and hamstring pathology). There is therefore the potential for misdiagnosis and increased morbidity if these
alternative diagnoses were not appreciated.
Conclusion: A high-resolution hip MRI protocol for suspected labral tears of the hip joint should include at least
one sequence of the entire pelvis to evaluate for extra-articular findings.
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INTRODUCTION
The 2017 Royal College of Surgeons commission into pain arising from the hip in adults reported
that each year approximately 450 patients per 100,000 will present to primary care with hip
pain.[1] Hip pain has been shown to significantly reduce the quality of life[2] and fitness levels in
adults[3] following disease severity. One of the most common causes of hip pain in young adults
is labral tears.[4] Labral tears may present with either anterior hip pain or occasionally groin
pain[5] and can have various etiologies.[6] These may include anatomical abnormalities such as
femoracetabular impingement, capsular laxity, and dysplasia of the hip as well as trauma.[6] The
labrum has many important roles in the function of the hip such as shock absorption, lubrication,
pressure distribution, and stability support.[7,8]
It has however been reported that patient perception of hip pain may arise due to pathology of
anatomically close structures such as the pelvis[9] due to the phenomenon of referred pain.[10]
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The pelvis consists of the ilium, ischium, pubis, sacrum, and
coccyx. The pelvis and the hip joint share sensory nerve
roots; therefore, it is common for pelvic related pathologies
to have symptoms that mimic those of the hip joint.[9]
Despite its prevalence, the pathophysiology of pain in the
musculoskeletal system is still not fully understood,[11] with
referred pain proving especially challenging to develop a
unifying theory for.[12]
Imaging investigations in suspected labral tears include the
use of radiographs, MR arthrogram, and high resolution noncontrast magnetic resonance imaging (MRI).[4] The findings
from these investigations are then used to guide management
into either a conservative or surgical path. Commonly, in
patients presenting with hip pain, a radiograph is obtained
either in primary or secondary care. If deemed appropriate,
patients may then be offered an MRI scan of the hip to
further assess for pathology which may not be evident on
radiographs.[13] The crucial aspect of these images, regardless
of imaging modality, is to obtain information relating to local
disease processes that may be missed through radiographs
of the hip alone. As outlined above, hip pain may be due
to a myriad of causes relating to both bone and soft-tissue
pathology,[14-16] and as such imaging of the pelvis may prove
effective in identifying potential causes of pain.
This study investigated the importance of performing
a screening pelvic MRI in patients with hip pain due to
suspected labral tear and evaluates the extra-articular
findings. The null hypothesis for this study was that no
additional information relating to the etiology of patient pain
could be garnered from MRI imaging of the pelvis.

ischiofemoral interval, and trochanteric bursa can be assessed
on sequences of labral tears but sacroiliac abnormalities can
only be seen on screening pelvis sequence.

DISCUSSION
This study shows that in patients presenting with suspected
labral tears, 18% (114 in 648) demonstrated pelvic
pathology, which may play a role in pain etiology. For this
study, sacroiliac joint pathology, iliopsoas pathology, and
ischiofemoral impingement most frequently present on pelvic
MRIs present with hip pain. The sacroiliac joints connect the
hip bones posterolaterally and function primarily to bear the
weight of the axial skeleton and transfer this to the hips.[17]
The sacroiliac joint is supported by the anterior and posterior
sacroiliac ligament, interosseous ligament, sacrotuberous
ligament, sacrospinous ligament, and iliolumbar ligament. In
age-related degeneration, these ligaments may become unable
Table 1: Number of additional pathologies identified on screening
PDFS axial of pelvis.
Number of patients
No extra‑articular pathology
Sacroiliac joint pathology
Iliopsoas pathology
Ischiofemoral impingement
Hamstrings pathology
Others

480
42
39
33
18
36

PDFS: Proton density fat saturated

MATERIAL AND METHODS
A retrospective review of high resolution non-arthrographic
3T MR of the hips that were referred from young adult hip
services with a history of hip or groin pain and the clinical
suspicion of a labral tear over 2 years was performed. All
patients had intermediate weighted sequences with and
without fat suppression in coronal oblique, sagittal oblique,
and axial oblique planes. (Matrix- 512 × 358, FOV- 16–18 cm,
3 mm slice thickness, 0.3 mm interslice gap, TR 3000–4000,
TE- 30–40). Those <40 years were included in the study.

a

RESULTS
The average age of the cohort was 32 years (range 15–
50 years) with a female predominance (M: F, 2:1). As shown
in [Table 1], pelvic MRI scans for 648 patients presenting
with suspected labral tears were reviewed by a consultant
radiologist. Of these, 480 (74%) showed no pelvic pathology,
and 114 (18%) had evidence of pelvic pathology. Forty-five
(8%) showed other causes of pathology (hamstring and
unspecified). [Figures 1-3] Pathologies of the iliopsoas,
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Figure 1: Proton density fat saturated (PDFS) axial demonstrating
edema involving both iliopsoas (arrows) (a) and left ischiofemoral
impingement (arrow) (b).
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the lateral aspect of the os ischium and the lesser trochanter
of the femur.[22] It is an uncommon and challenging diagnosis
responsible for hip pain.[23]

a

Given the challenging nature of these diagnoses in suspected
labral tears, it is both appropriate and pertinent that patients
should receive pelvic MRIs to investigate for pathologies,
which may lead to referred pain. This study shows that
approximately one in five patients may benefit from a
screening pelvic MRI as opposed to an isolated MRI of the
hip joint when presenting with suspected labral tears. This
can either be an axial or coronal fluid sensitive sequence
(proton density fat saturated [PDFS] or STIR). The additional
time needed for this screening MRI of the pelvis is hence
justifiable.
The main limitation of this study is the relatively few numbers
of patient scans assessed. This was an imaging study and no
clinical correlation of these findings was done.

b

Figure 2: PDFS axial demonstrating edema in relation to the left
trochanteric bursitis (arrow) (a) and bilateral chronic sacrolilitis
(arrow) (b).

CONCLUSION
In the assessment of patients presenting with suspected labral
tears, clinicians should be aware of the potential of referred
pain from local pelvic structures. To exclude common pelvic
pathologies, a high-resolution hip MRI protocol should
include a screening MRI of the pelvis.
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Figure 3: PDFS axial demonstrating edema in relation to the left
hamstrings (arrow).

to maintain tension and as such allow for hypermobility
within the joint, degeneration of joint spaces may also lead to
hypomobility.[18] In both instances, this may be experienced
as pain. Sacroiliac joint pain may be challenging to diagnose
due to its array of presentations in regions surrounding the
pelvis.[18]
The iliopsoas is a large compound muscle found within
the inner hip with the ability to function as a single unit or
as separate muscles.[19] Comprised of psoas major, psoas
minor, and the iliacus muscle, the iliopsoas plays a key role
in maintaining posture and in dynamic movements of the
hip.[20] Pain originating from the iliopsoas has also been
reported as being challenging to diagnose, again due to its
preponderance to manifest as referred pain.[21] Ischiofemoral
impingement is defined as a reduction in the space between
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