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Arthroscopic findings of a diagnostic
dilemma- hip pathology with normal
imaging
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Abstract

Background: Patients with groin, hip and pelvic pain but normal findings on MRI and minimal changes on x-ray
can be a diagnostic problem. This paper looks at the arthroscopic findings of patients who have had hip pain and a
positive response to an intra-articular anaesthetic but have non-contributory imaging. We hypothesized that standard
MRI’s were missing significant pathology and if there was a response to intra-articular local anaesthesia, pathology
found during arthroscopy was likely.

Methods: A retrospective review of all hip arthroscopies performed from March 2011 to January 2015 by two
orthopaedic surgeons specializing in hip arthroscopy was conducted to identify patients with clinically suspected
intra-articular hip pathology despite a normal MRI report and X-ray. Clinical suspicion of intra-articular hip pathology
was confirmed with a positive response to a fluoroscopically guided intra-articular injection of local anaesthetic and
corticosteroid. Pathologic findings were collated from the standardised operative notes.

Results: Fifty-three hip arthroscopies performed in 51 patients met the inclusion criteria from a total of 1348 hip
arthroscopies performed over a 46-month period. All but one of the 53 (98%) hips had arthroscopically confirmed
pathology. Mean patient age was 32.5 years [15 to 67 years] with 40 (78%) females and 11 (22%) males. 92.5% of
the hips (49/53) were FADIR (flexion, adduction and internal rotation) positive on clinical examination, giving this
test a positive predictive value of 98% (95% CI: 89.31 to 99.67%) for intra-articular pathology.

Conclusions: In patients with a normal MRI without contrast and a positive response (relief of pain) to an
intra-articular injection that failed conservative management, there is a 98% chance of intra-articular hip pathology
being discovered on hip arthroscopy.
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Background
This study explores the arthroscopic findings in patients
with suspected hip pathology and normal hip X-ray
(standing anteroposterior (AP) Pelvis, Lateral hip and
Dunn views) and Magnetic Resonance Imaging (MRI)
without contrast imaging but a positive response to an
intra-articular hip injection of a local anaesthetic and
corticosteroid. These patients pose diagnostic dilemmas
that can be difficult to manage with little literature
addressing how to approach the diagnostic workup in
this select group. We hypothesized that standard XR

and non-contrast MRI miss clinically significant path-
ology if there was a positive response to intra-articular
local anaesthesia.
The diagnostic accuracy of physical examination tests

of the hip are unfortunately poor, although combined
with a detailed history can often predict the presence of
intra-articular pathology [1–3]. The majority of cases
require the use of additional investigative and diagnostic
tests. Despite the recent advancements in imaging, hip
pathology can be missed resulting in progressive symptoms
and pathology. Diagnosis may not be made until sufficient
damage has occurred that is irreversible (e.g. cartilage loss).
Early diagnosis is therefore crucial for early successful
management.
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Although it has been well established that a negative
MRI should not preclude hip arthroscopy if there is
high clinical suspicion [4], there is very limited literature
looking at this population. MR arthrography remains the
more sensitive diagnostic test when compared to MRI for
intra-articular hip pathology and in particular labral tears,
although there are discrepancies in the literature [5–8].
Local anaesthetic injection for diagnostic purposes with

or without corticosteroid for therapeutic purposes is a
common practice [9]. According to Jacobson et al. [10]
and Kivlan et al. [11], pain secondary to chondral damage
and femoroacetabular impingement (FAI) respond par-
ticularly well to diagnostic intra-articular local anaesthetic
injections. Another study has demonstrated the response
to injection is 90% accurate for detecting the presence of
intra-articular pathology [1].

Methods
Inclusion criteria
We retrospectively reviewed all hip arthroscopies
performed from March 2011 to January 2015 by two
orthopaedic surgeons specializing in hip arthroscopy.
Patients with a normal XR and MRI report, failed con-
servative management (including activity modification,
analgesic medication and physical therapy) and positive
response to hip joint preoperative anaesthetic injection
were identified from the medical records.

Imaging
All patients had three routine plain XR views taken; stand-
ing anteroposterior (AP) Pelvis, Lateral hip and Dunn views
to exclude osteoarthritis, hip dysplasia and FAI as a cause
for the clinical suspicion of hip pathology. XR and MRI’s
were performed at a range of radiology departments in
Melbourne (Australia), and reporting radiologists had a
range of experiences although approximately half (25/53 or
47%) had specialist training in musculoskeletal radiology.
Of the MRI’s 56% were performed with a 3.0 Tesla (T)
scanner, 15% with a 1.5 T scanner and of the remaining
29%, the strength of the magnet was unclear in the clinical
database. The surgeons agreed with the reporting radi-
ologist in all cases after reviewing the images them-
selves during the patient’s following consultation.

Intra-articular injection
Those patients with unrevealing imaging went on to
have a fluoroscopically guided intra-articular injection of
corticosteroid and local anaesthetic. Pain relief following
the injection was defined by a substantial improvement
of pain as indicated by the numerical rating scale (NRS-11),
which is a self-reported pain scale from 0 to 10 [12]. Those
with pain less than 6 out of 10 prior to injection were
excluded. Patients with pain 0 or 1 out of 10 for up to 48 h
after the injection were considered to have had a positive

result. Additional file 1 demonstrates the pain diary patients
were asked to complete at the time of the injection along
with verbal instructions.

Operative findings
Once we identified those that met the inclusion criteria,
we looked at the arthroscopic findings by 2 fellowship-
trained hip arthroscopists and recorded the details of the
pathology found. In particular, we reviewed the operative
notes for the presence and details of 3 common intra-
articular pathologies- Ligamentum teres (LT) tears, labral
tears, and chondral damage. LT anatomy was classified as
normal, a partial, complete or degenerative tear [13]. As
with Devitt et al. [14], we feel that LT fraying and
elongation represent partial tears associated with in-
stability/subluxation and so these two findings were
classified as such. Labral tear size and location using a
clock-face description [15] were recorded. Chondral
damage to the acetabulum or femoral head was graded
using the Outerbridge system [16].
The two surgeons independently and blindly assessed

each other’s arthroscopic images to confirm what path-
ology was present and agreed in all cases. Statistical ana-
lyses were performed using the Statistical Package for
the Social Sciences (SPSS) software (version 22.0, IBM
SPSS, Chicago, IL, USA).

Results
Fifty-three hip arthroscopies performed in 51 patients
met the inclusion criteria from a total of 1348 hip arth-
roscopies performed over the 46-month period. 52 of
the 53 (98%) hips included in this retrospective study
had arthroscopically confirmed intra-articular hip path-
ology. Mean patient age was 32.5 years [15 to 67 years])
with 40 (78%) females and 11 (22%) males. There were
23 left hips and 30 right hips.
Running, Australian Rules football, gym, netball and

soccer were the most common sporting activities (see
Table 1 below) that patients engaged in. 21 patients did not
participate in any regular sport at the time of presentation.
The most common precipitating event was pain during

sport/physical activity (17/51 patients, or 33%) followed
by a gradual onset of pain without an obvious precipitating
event (16/51 patients or 31%)- see Table 2.
92.5% of the hips (49/53) were FADIR (flexion, adduction

and internal rotation) positive on clinical examination,
giving this test a positive predictive value of 98% (95% CI:
89.31% to 99.67%) for intra-articular pathology as all but one
of the patients had arthroscopically confirmed pathology.
The most common pathology found during arthroscopy

was a tear of the ligamentum teres (47/53, 89%), followed
by chondral damage (35/53, 66%) and a labral tear (20/53,
38%). Damage to both the ligamentum teres and medial
femoral head cartilage co-existed in 43% (23/53). Two
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complete tears of the LT were found during arthroscopy.
Chondral damage was seen in 23 cases on the femoral
head and 23 cases on the acetabulum (most commonly
Outerbridge grade 1 or 2, see Table 3 below and also
Additional file 2). Eleven patients had chondral damage
on both the femoral head and acetabulum.
Labral tears were found in 20 cases (38%), and 17 of

these (85%) were anterosuperior, 1 (5%) was posterosu-
perior and 2 (10%) extended across both anterosuperior
and posterosuperior quadrants. Only 1 subject had no
identifiable pathology during hip arthroscopy despite
experiencing relief of pain following the intra-articular
injection. Figure 1 summarizes the proportions of differ-
ent combinations of pathology that were definitively di-
agnosed and treated arthroscopically. Figure 2 illustrates
the types and incidences of intra-articular hip pathologies,
with LT tears being the most common.

Discussion
There is a very high chance of intra-articular pathology
being discovered during hip arthroscopy despite normal

imaging investigations in this select group of diagnostic
dilemmas. With limited literature suggesting a suitable
diagnostic workup for these patients, a diagnostic arth-
roscopy is very likely to yield pathology that may be the
cause of a patient’s symptoms. To our knowledge, this is
the first study looking at the arthroscopic findings in this
select group.
The majority (89%) of the hips had a LT tear. Partial LT

tears are increasingly being recognised as a source of hip
pain although clinical examination and MR imaging play a

Table 1 Patient demographics

Number of patients 51 (53 hips)

Mean age (range) 32.5 (15–67)

Female: male 40:11

Left: right 23:30

Main regular sport

Running 10

Football 3

‘Gym’‘gymnastics’ 5

Netball 3

Soccer 2

Cycling 1

Hockey 1

Ice skating 1

Rowing 1

Basketball 1

Volleyball 1

Dancing 1

None/not specified 21

Table 2 Precipitating event of pain

Precipitating event Number of cases

Sport/physical activity 17

Gradual onset (no precipitating event) 16

Unclear from clinical notes 8

Fall/slipped over 7

Childbirth 3

Table 3 Confirmed pathology

Pathology No. of cases

No pathology 1

LT tear (partial or complete) 47

Labral tear 20

Femoral head chondral damagea

Grade I 4

Grade II 15

Grade III 3

Grade IV 1

Acetabular chondral damagea

Grade I 13

Grade II 8

Grade III 2

Grade IV 0

LT ligamentum teres
aI to IV, Outerbridge classification

Fig. 1 Combinations of Intra-Articular Pathology Defined at Time of
Arthroscopy for Individual Patients. The most frequent pathology
combination was a ligamentum teres (LT) tear with associated
chondral damage, which was seen as a combination in 21 hips
(40%). A combination of all 3 pathologies (LT tear, labral tear and
chondral damage) co-existed in 12 hips (23%; also see Table 3
and Additional file 2)
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limited role in detection. A LT clinical examination test
has recently been described by O’Donnell et al. [17], which
has been reported to have moderate to high interobserver
reliability (κ coefficient 0.80) for detecting the presence of
LT tears [17]. LT tears are infrequently reported or
described on MRI. The incidence of reported LT tears
confirmed with arthroscopy varies in the literature from 4
to 65% [14, 18–21]. The higher prevalence observed in
this study may be due to the fact that only subjects with a
normal MRI were included. It must also be noted that the
diagnosis of LT tears is largely subjective and as previously
discussed, we classified fraying and elongation of the LT as
a partial tear.
A combination of pathologies were diagnosed and

treated arthroscopically in 72% (38/53) of the hips. An
LT tear with chondral damage of the femoral head was
the most common (21/53) combination and in 9 of these
cases, a labral tear was also diagnosed. This is consistent
with previous literature on LT biomechanics. LT tears
can lead to instability and subluxation of the hip joint
with progressive damage to chondral surfaces and the
labrum [22]. We observed that the majority of hips that
had undergone arthroscopy for hip pain demonstrated
chondropathy. Of note, chondral damage wasn’t observed
as an isolated pathology.
Labral tears were found in 20 (38%) hips and most

commonly co-existed with other pathology, which is
consistent with previous findings [23–26] The sensitivity
and specificity of MRI in the diagnosis of acetabular
labral tears is 66 and 79% respectively in the literature
[27]. Most labral tears were in the anterior superior
quadrant, which is consistent with previous literature
[28]. In this group we further postulate that LT tear/

elongation and/or ligamentous instability results in re-
petitive anterosuperior subluxation of the femoral head
in this quadrant during forced external rotation of the
hip joint as a cause for this predominant soft tissue
damage pattern found.

Limitations
This study is limited by its retrospective nature, lack of
control subjects and small sample size. A further limita-
tion of this study is that MR arthrograms were not used,
as standard MRIs are routine in clinical practice in this
country. There is an argument for an arthrogram with
dye and anaesthetic during MRI. However, we feel that a
steroid injection does pose a small but significant risk of
complication, which is minimised if it is used primarily
for this select group after normal investigations or to
decrease a large differential diagnosis. We added steroid
to local anaesthetic in case there was a therapeutic effect
that would limit pain to facilitate the patient’s ability to
perform physical therapy prior to considering surgery. It
should be again noted that the strength of the MRI
magnets differed (3.0 T Vs. 1.5 T Vs. unknown) depend-
ing on where they were performed, which may have
impacted on the findings.
Literature suggests that these intra-articular hip patholo-

gies may be asymptomatic, and associated with increasing
age [11, 29, 30]. However, it is important to note that all
patients had failed conservative management. Collections
of pre and post-operative outcome measurements were not
standard practice in our clinic during the first 18 months of
data collection. Patients now complete the recently vali-
dated 33-item International Hip Outcome Tool (iHOT33)
[31] pre and post surgery.

Conclusions
Although MRI is commonly used in imaging hip path-
ology, fluoroscopic guided injections of local anaesthetic
are recommended when there is clinical suspicion, des-
pite otherwise normal imaging. In patients with normal
XR and MRI imaging but a positive response to an
intra-articular injection that have failed conservative
management, our study suggests that there is a 98%
chance of intra-articular hip pathology being discovered
on hip arthroscopy. In particular, there is a high rate of
LT tears in patients with hip pain relieved by local an-
aesthetic and an MRI reported as normal.

Additional files

Additional file 1: Fluoroscopic injection of steroid and local anaesthetic into
the hip joint. Pain diary that patients were asked to complete. (JPG 137 kb)

Additional file 2: Observations of study parameters. Parameters including.
gender, age, MRI report, response to injection and arthroscopic findings.
(DOCX 145 kb)

Fig. 2 Total Proportions of Intra-Articular Pathology Identified
Arthroscopically. The most common pathology arthroscopically
diagnosed in patients with normal imaging was a tear of the ligamentum
teres (89% of hips), followed by chondral damage (66%). Labral tears were
seen in 20 hips (38%)

Buikstra et al. BMC Musculoskeletal Disorders  (2017) 18:120 Page 4 of 5

dx.doi.org/10.1186/s12891-017-1485-5
dx.doi.org/10.1186/s12891-017-1485-5


Abbreviations
AP: Anteroposterior; CI: Confidence interval; FADIR: Flexion, adduction and internal
rotation; FAI: Femoroacetabular impingement; iHOT33 33-item: International Hip
Outcome Tool; LT: Ligamentum teres; NRS: Numerical rating scale; SPSS: Statistical
Package for the Social Sciences; T: Tesla

Acknowledgements
We thank Shelley Westgarth-Nugent and Rebecca Cordingly from Western
Health for their logistical expertise and help with the ethics approval process.
We would also like to extend our appreciation to the staff at the Specialist
Orthopaedic Surgery Centre (Melbourne) for help with data acquisition and
general matters.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
JB collected and analysed the data and was the major contributor to the
writing of the manuscript. PT and CF obtained the clinical history, performed
the physical examination and reviewed the MRI films and arthroscopic
images. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
A low risk human research ethics panel at Western Health Victoria,
Australia, approved the patient record review and all data collected. QA
number: QA2013.100. Verbal consent was obtained from those who met
the inclusion criteria.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Austin Health, Austin Hospital, PO Box 5555, Heidelberg, VIC 3084, Australia.
2Orthopaedic Surgery, Western Health, Footscray, VIC, Australia.

Received: 26 November 2016 Accepted: 10 March 2017

References
1. Byrd JWT, Jones K. Diagnostic accuracy of clinical assessment, magnetic

resonance imaging, magnetic resonance arthrography, and intra-articular
injection in hip arthroscopy patients. Am J Sports Med. 2004;32(7):1668–74.

2. Martin RL, Irrgang JJ, Sekiya JK. The diagnostic accuracy of a clinical
examination in determining intra-articular Hip pain for potential Hip
arthroscopy candidates. Arthroscopy. 2008;24(9):1013–8.

3. Reiman MP, Goode AP, Hegedus EJ, Cook CE, Wright AA. Diagnostic
accuracy of clinical tests of the hip: a systematic review with meta-analysis.
Br J Sports Med. 2012.

4. Mitchell B, McCrory P, Brukner P, O’Donnell J, Colson E, Howells R. Hip
joint pathology: clinical presentation and correlation between magnetic
resonance arthrography, ultrasound, and arthroscopic findings in 25
consecutive cases. Clin J Sport Med. 2003;13(3):152–6.

5. Botser I, Safran M. MR imaging of the hip: pathologies and morphologies of
the hip joint, what the surgeon wants to know. Magn Reson Imaging Clin N
Am. 2013;21(1):169–82.

6. Czerny C, Hofmann S, Neuhold A, Tschauner C, Engel A, Recht MP, et al.
Lesions of the acetabular labrum: accuracy of MR imaging and MR
arthrography in detection and staging. Radiology. 1996;200(1):225–30.

7. Zlatkin M, Pevsner D, Sanders T, Hancock C, Ceballos C, Herrera M.
Acetabular labral tears and cartilage lesions of the hip: indirect MR

arthrographic correlation with arthroscopy–a preliminary study. AJR
Am J Roentgenol. 2010;194(3):709–14.

8. Sutter R, Zubler V, Hoffmann A, Mamisch Saupe N, Dora C, Kalberer F, et al.
Hip MRI: how useful is intraarticular contrast material for evaluating
surgically proven lesions of the labrum and articular cartilage? AJR. Am J
Roentgenol. 2014;202(1):160–9.

9. Singh J, Khan W, Marwah S, Wells G, Tannous D, Sharma H. Do we need
radiological guidance for intra-articular hip injections? Open Orthop J. 2014;
8:114–7.

10. Jacobson JA, Bedi A, Sekiya JK, Blankenbaker DG. Evaluation of the painful
athletic Hip: imaging options and imaging-guided injections. Am J
Roentgenol. 2012;199(3):516–24.

11. Kivlan BR, Martin RL, Sekiya JK. Response to diagnostic injection in patients
with femoroacetabular impingement, labral tears, chondral lesions, and
extra-articular pathology. Arthroscopy. 2011;27(5):619–27.

12. Hjermstad M, Fayers P, Haugen D, Caraceni A, Hanks G, Loge J, et al. Studies
comparing numerical rating scales, verbal rating scales, and visual analogue
scales for assessment of pain intensity in adults: a systematic literature
review. J Pain Symptom Manage. 2011;41(6):1073–93.

13. Gray AJ, Villar RN. The ligamentum teres of the hip: an arthroscopic classification
of its pathology. Arthroscopy. 1997;13(5):575–8.

14. Devitt B, Philippon M, Goljan P, Peixoto L, Briggs K, Ho C. Preoperative
diagnosis of pathologic conditions of the ligamentum teres: is MRI a
valuable imaging modality? Arthroscopy. 2014;30(5):568–74.

15. Blankenbaker DG, De Smet AA, Keene JS, Fine JP, Blankenbaker DG, De
Smet AA, Keene JS, Fine JP. Classification and localization of acetabular
labral tears. Skeletal Radiol. 2007;36(5):391–97.

16. Outerbridge RE. The etiology of chondromalacia patellae. J Bone Joint Surg.
1961;43-B:752–7.

17. O’Donnell J, Economopoulos K, Singh P, Bates D, Pritchard M. The
ligamentum teres test: a novel and effective test in diagnosing tears of the
ligamentum teres. Am J Sports Med. 2014;42(1):138–43.

18. Byrd JWT, Jones K. Traumatic rupture of the ligamentum teres as a source
of hip pain. Arthroscopy. 2004;20(4):385–91.

19. Haviv B, O’Donnell J. Arthroscopic debridement of the isolated Ligamentum
Teres rupture. Knee Surg Sports Traumatol Arthrosc. 2011;19(9):1510–3.

20. Martin R, Kivlan B, Clemente FR. A cadaveric model for ligamentum teres
function: a pilot study. Knee Surg Sports Traumatol Arthrosc. 2013;21(7):1689–93.

21. Botser I, Martin D, Stout C, Domb B. Tears of the ligamentum teres:
prevalence in hip arthroscopy using 2 classification systems. Am J Sports
Med. 2011;39(Suppl):117S–25.

22. Cerezal L, Kassarjian A, Canga A, Dobado M, Montero J, Llopis E, et al.
Anatomy, biomechanics, imaging, and management of ligamentum teres
injuries. Radiographics. 2010;30(6):1637–51.

23. McCarthy J, Noble P, Aluisio F, Schuck M, Wright J, Lee JA. Anatomy,
pathologic features, and treatment of acetabular labral tears. Clin Orthop
Relat Res. 2003;406:38–47.

24. Zaragoza E, Lattanzio P-J, Beaule P. Magnetic resonance imaging with
gadolinium arthrography to assess acetabular cartilage delamination. Hip
Int. 2009;19(1):18–23.

25. Beauleƒ P, Zaragoza E, Motamedi K, Copelan N, Dorey F. Three-dimensional
computed tomography of the hip in the assessment of femoroacetabular
impingement. J Orthop Res. 2005;23(6):1286–92.

26. Wang W-g, Yue D-b, Zhang N-f, Hong W, Li Z-r. Clinical diagnosis and
arthroscopic treatment of acetabular labral tears. Orthop Surg. 2011;3(1):28–34.

27. Smith T, Hilton G, Toms A, Donell S, Hing C. The diagnostic accuracy of
acetabular labral tears using magnetic resonance imaging and magnetic
resonance arthrography: a meta-analysis. Eur Radiol. 2011;21(4):863–74.

28. Reurink G, Jansen SPL, Bisselink J, Vincken PWJ, Weir A, Moen M. Reliability
and validity of diagnosing acetabular labral lesions with magnetic
resonance arthrography. J Bone Joint Surg Am. 2012;94(18):1643–8.

29. Seldes RM, Tan V, Hunt J, Katz M, Winiarsky R, Fitzgerald RH. Anatomy,
histologic features, and vascularity of the adult acetabular labrum. Clin
Orthop Relat Res. 2001(382):232–40.

30. McCarthy JC, Noble PC, Schuck MR, Wright J, Lee J. The watershed labral lesion:
Its relationship to early arthritis of the hip. J Arthroplasty. 2001;16(8):81–87.

31. Mohtadi NGH, Griffin D, Pedersen ME, Chan D, Safran M, Parsons N, et al. The
development and validation of a self-administered quality-of-life outcome
measure for young, active patients with symptomatic hip disease: the
International Hip Outcome Tool (iHOT-33). Arthroscopy. 2012;28(5):595–605.

Buikstra et al. BMC Musculoskeletal Disorders  (2017) 18:120 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Inclusion criteria
	Imaging
	Intra-articular injection
	Operative findings

	Results
	Discussion
	Limitations

	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

