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Radiologic and Intraoperative Findings in Revision
Hip Arthroscopy

Benton E. Heyworth, M.D., Michael K. Shindle, M.D., James E. Voos, M.D.,
Jonas R. Rudzki, M.D., and Bryan T. Kelly, M.D.

Purpose: The purpose of this study was to identify possible causes of failure of hip arthroscopy by
reviewing the intraoperative and radiologic findings in a series of patients requiring revision hip
arthroscopy. Methods: We retrospectively reviewed 24 revision hip arthroscopy cases performed in
23 patients (14 female and 9 male; mean age, 33.6 years; 1 bilateral). The review included indications
for surgery, intraoperative findings, and arthroscopic interventions for both the primary and revision
surgeries. Imaging studies, including radiography, magnetic resonance imaging, and 3-dimensionally
reconstructed computed tomography scans, were analyzed for the presence of preoperative bony
impingement lesions (e.g., femoral head-neck junction “cam” lesions or anterosuperior acetabular
“pincer” lesions). Results: The mean interval between previous hip arthroscopy and recurrence of
symptoms was 6.1 months. In 13 of 24 cases (54%), patients had no significant improvement at any
point after the primary hip arthroscopy. The mean interval between the previous hip arthroscopy and
revision surgery was 25.6 months. Unaddressed or undertreated bony impingement lesions were
found in 19 of 24 cases (79%) and were identified on imaging studies before revision hip arthroscopy.
A tight psoas tendon and corresponding labral impingement lesion were identified by arthroscopic
visualization in 7 of 24 cases, for which partial psoas tendon release was performed. Eight cases of
failed labral repair were addressed with labral debridement and removal of suture material. Of these
8 cases, 6 also had bony impingement, which was also addressed at the time of the revision surgery.
Conclusions: Failure to address bony impingement lesions of the hip and a tight psoas tendon are key
factors in unsuccessful hip arthroscopy and may require revision surgery. Furthermore, failure of
labral repairs may be the result of unrecognized bony impingement at the time of initial surgery.
Level of Evidence: Level IV, prognostic case series. Key Words: Hip arthroscopy—Revision
surgery—Acetabular labral tears—Femoroacetabular impingement.
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ip arthroscopy has been successfully used to treat
symptomatic acetabular labral tears, femoroac-

tabular impingement, hip capsular laxity and instability,
hondral injuries, coxa saltans, ligamentum teres inju-
ies, adhesive capsulitis, and extra-articular injuries.1-10

lthough complication rates are relatively low,4,11-14
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Arthroscopy: The Journal of Arthroscopic and Related Surg
ew literature suggests that short-term postoperative sat-
sfaction rates are between only 60% and 70%.15 These
esults are disappointing when compared with the results
f other common arthroscopic procedures.6,16,17

Despite technically sound management of focal intra-
rticular lesions, such as acute and chronic labral tears,
ome patients continue to have pain and poor functional
utcomes. The recent literature suggests that a large
umber of patients with acetabular labral tears may also
ave underlying structural hip abnormalities detectable
y plain radiographs.18 There is only one report in the
iterature regarding the cause of failure in primary hip
rthroscopy or findings related to revision hip arthros-
opy.19 The purpose of this retrospective review is to
dentify possible causes of “failure” of hip arthroscopy

nd to report the radiographic and intraoperative findings
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1296 B. E. HEYWORTH ET AL.
n patients undergoing revision hip arthroscopy. It is
ypothesized that patients with persistent symptoms after
abral debridement or repair performed arthroscopically
ad bony impingement lesions that had not been ade-
uately addressed.

METHODS

The medical records of 450 patients who underwent
hip arthroscopy procedure between 2003 and 2007

y the senior author were reviewed to identify those
ho had undergone 1 or more prior hip arthroscopy
rocedures on the ipsilateral side. This was the sole
nclusion criterion, and none of the identified patients
as excluded. Dictated operative notes for the prior
rocedures were obtained by the patients for our re-
iew, and details of each patient’s clinical course
etween procedures was reviewed. The review in-
luded the time after the most recent prior procedure
t which symptoms recurred and the time interval
etween the prior procedure and revision procedure.
ndications for the revision procedure and the detailed
perative interventions were recorded from the senior
uthor’s operative notes and clinic notes.

Demographic data analyzed included age at the time
f the revision procedure, sex, athletic status (stratified
nto 4 categories: professional, high school/college,
ecreational, or nonathlete), and primary sport played,
f any. Preoperative and postoperative radiographs,
reoperative magnetic resonance imaging scans, pre-
perative 3-dimensionally reconstructed computed to-
ography scans, and intraoperative arthroscopic dig-

tal photographs from the revision procedure were
nalyzed, with particular attention paid toward the
resence of a bony “cam” lesion or “pincer” lesion, as
ell as the effectiveness of debridement interventions

n removing such lesions in the revision procedure,
ased on the images obtained before and after arthro-
copy. For assessment of the presence of impingement
esions, all primary measurements and determinations
ere performed by the senior author. A cam lesion
as defined as a femoral head-neck relation that was
onspherical or not perfectly round. The loss of
oundness contributes to abnormal contact between
he femoral head and acetabular socket, thereby caus-
ng impingement of both structures, as reported by
avigne et al.20 Identification of a cam lesion was
ade based on an � angle measuring greater than 50°

n an oblique axial magnetic resonance image, as
escribed by Notzli et al.21 A pincer lesion was de-
ned as an abnormal bony prominence at the antero-

uperior aspect of the acetabulum, seen as a positive f
rossover sign on a true pelvis radiograph, as de-
cribed by Siebenrock et al.22 To assess the radiologic
nterpretations of the senior author, the official radi-
logy readings, performed by several different mus-
uloskeletal radiologists at the institution at which this
tudy was performed, were reviewed. In each case in
hich the senior author identified an impingement

esion, the reading for one or more radiologic modal-
ty included the diagnosis of an impingement lesion.

RESULTS

We identified 24 cases of revision hip arthroscopy
n 23 patients, with 1 patient requiring bilateral hip
rthroscopy for resection of pigmented villonodular
ynovitis lesions, performed in a staged fashion. Of
he patients, 6 had prior surgeries performed by the
enior author himself. There were 14 female patients
61%) and 9 male patients (39%), with a mean age of
3.6 years (range, 16 to 54 years). One patient was a
rofessional golfer, four were competitive high school
r college athletes, and eight were recreational ath-
etes, with various sports being played, including golf,
occer, skiing, cross-country running, triathlon, snow-
oarding, and basketball.
The mean interval between the primary hip arthros-

opy and recurrence of symptoms was 6.1 months
range, 0 to 39 months). Although a variety of symptoms
ere reported, all 23 patients (100%) reported groin
ain, had pain that became worse with activity, and had
o significant improvement with conservative measures,
hich included anti-inflammatory medications and phys-

cal therapy. In 13 of 24 procedures (54%) there was no
mprovement in symptoms at any time point after the
rimary surgery. The mean interval between the prior
nd revision surgery was 25.6 months (range, 7 to 43
onths).
On the basis of a review of preoperative radiologic

ndings, bony impingement lesions were identified by
he senior author in 19 cases (79%) (5 cam [21%], 11
incer [46%], and 3 combined [13%]), which was
upported by official radiologists’ readings and further
onfirmed by the intraoperative arthroscopic findings
bserved by the senior author in each case (Figs 1-11).
here were no false-positive diagnoses of impinge-
ent lesions based on preoperative radiographs, and

ntraoperative arthroscopic digital photographs and
ostoperative radiographs confirmed removal of the
esion(s) in each of the revision cases.

Both the primary and revision procedures per-
ormed are detailed in Table 1. Pincer debridement or

emoral head-neck junction cam debridement had
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1297REVISION HIP ARTHROSCOPY
een performed during the primary procedure in 9 of
9 revision cases. Of these 9 cases, 1 involved under-
esection of a pincer lesion, 4 involved failure to
ddress 1 of the 2 bony lesions in patients with a
ombined cam-pincer lesion, and 2 involved both un-
er-resection and failure to address a second lesion. In
he other 2 of 9 cases in which bony debridement had
een performed, it was judged to be adequate.
Of the 10 primary cases involving only soft-tissue

rocedures, 8 included arthroscopic labral repair,
hich in each case was found to have failed, in the

orm of either a loose suture anchor or retorn labrum.
e-repair was performed in 1 patient, and debride-

IGURE 1. Lateral radiograph of hip showing combined cam and
incer lesion and planned area of arthroscopic bony resection.

IGURE 2. Anterior view of 3-dimensional computed tomography

can of left hip with prominent femoral head-neck junction im-
ingement lesion.

F
d

ent of the torn labrum and removal of the suture/
nchor material were performed in the other 7. Of the

labral repair cases, 6 were found to have bony
mpingement lesions, which were addressed with de-
ridement in each of the revision cases.

IGURE 3. Arthroscopic view of femoral head-neck junction cam
mpingement lesion.
IGURE 4. Arthroscopic view of femoral head-neck junction after
ebridement of cam lesion.
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A partial psoas tendon release was performed in 7 of
4 cases, usually in conjunction with another procedure.
n 6 of these cases, both a pincer lesion and labral tear
ere also identified and debrided, whereas only 1 case

nvolved only a labral tear. In each case, however, the
abral tear corresponded to the location of the psoas
endon on the acetabulum, which was found to be tight
ver the acetabulum with the hip in extension. In the 5

IGURE 5. Coronal view of magnetic resonance imaging study
howing acetabular pincer impingement lesion with associated
abral tear.
IGURE 6. Arthroscopic view of acetabular pincer impingement
esion with associated labral lesion.

F
w

ases in which bony debridement was not performed, a
ariety of other soft-tissue procedures were performed,
hich are detailed in Table 1.

IGURE 7. Arthroscopic view of debridement of anterosuperior
cetabular rim pincer impingement lesion with high-speed bur.
IGURE 8. Arthroscopic view of failed labral repair associated
ith labral tear and loose suture.
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1299REVISION HIP ARTHROSCOPY
DISCUSSION

Recognition of a widening spectrum of debilitating
ntra-articular injuries within the hip joint is increasing,
s new imaging techniques are enhanced and diagnostic
pproaches evolve. As a result, hip arthroscopy is a
apidly advancing area of orthopaedic surgery, with ex-
anding indications. Various studies suggest that compli-
ation rates remain low, ranging from 0.5% to 5%, with
ransient neurapraxia being the most common.1,4,11-14,23

owever, there is a paucity of data in the literature
egarding patient outcomes after these procedures.

In this retrospective series the hypothesis was effec-
ively proven that patients with persistent symptoms after
abral debridement or repair performed arthroscopically
ad bony impingement lesions that had not been ade-
uately addressed. Most cases (79%) showed underlying
ony hip pathology, in the form of femoroacetabular
mpingement lesions, specifically either femoral head-
eck junction cam lesions, anterosuperior acetabular pin-
er lesions, or both. These lesions were identified at the
ime of presentation after primary or previous hip arthro-
copy procedures and before revision surgery. Any evi-
ence of attempts to surgically address bony pathology
as reported in less than half of the primary cases. These

IGURE 9. Arthroscopic view of anterior labral lesion associated
ith overlying psoas tendon impingement.
ata suggest that although there are a variety of indica-
c
e

ions for primary hip arthroscopy, a significant cause of
ailure after such cases may be inadequate preoperative
dentification of such bony lesions. Interestingly, 6 pa-
ients in this series underwent either a cam resection,
nly to require a pincer resection at the time of revision,
r a pincer resection, only to require a cam resection at
he time of revision. Such a finding may lend support to
ork performed by Beck et al.,24 who found combined

emoroacetabular impingement lesions to be signifi-
antly more common that either isolated cam or pincer
esions alone. In addition, 3 patients in this series who
nderwent cam or pincer resection in the primary case
ad persistent radiographic and clinical signs of impinge-
ent, requiring more aggressive resection at the time of

evision. Thus, even when bony lesions are fully recog-
ized, there may be a tendency to insufficiently address
hem surgically.

The significant number of concomitant pathologic
ndings, particularly labral tears, that were appreciated

ntraoperatively in this subpopulation of revision hip
rthroscopy patients also suggests that although bony
athology may be a common cause of hip pathology
menable to hip arthroscopy, by the time patients are
ymptomatic, cam and pincer lesions can lead to a cas-

IGURE 10. Arthroscopic view of underside of psoas tendon with

haracteristic tendon sheath lesion, after capsular debridement for
xposure.
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1300 B. E. HEYWORTH ET AL.
ade of degenerative or inflammatory processes. This
ay explain why labral fraying or frank detachment and

eneralized synovitis were seen in most of our cases. As
result, a large number of concomitant surgical inter-

entions were performed in the revision setting, making
solation of the primary symptomatic or etiologic lesions
ifficult. Ultimately, however, debridement of these
ony lesions may be a critical factor in the success of hip
rthroscopy in a large percentage of patients. Interest-
ngly, in most cases (54%), patients reported no relief of
ymptoms at any time after their prior arthroscopic sur-
ery. Those who did report relief of symptoms had a
ean of only 6 months of relief before recurrence of

ymptoms. Overall, this series of patients required revi-
ion surgical intervention within a mean of approxi-
ately 2 years.
Robertson et al.15 performed a systematic review of

he literature regarding patients with symptomatic ac-
tabular labral tears who did not have severe arthritis
r severe acetabular dysplasia and in whom conserva-
ive management had failed. They concluded that pa-
ients undergoing labral debridement can expect a
atisfaction rate of 67% at a mean follow-up of 3.5
ears. When compared with the short-term results of

IGURE 11. Arthroscopic view of tight psoas tendon, associated
ith labral impingement lesion, just before release of tendon.
nee meniscectomy,6,16,17 these results suggest the f
eed for further improvement in the application of
iagnostic tools,25,26 the honing of surgical indica-
ions, or the execution of surgical techniques.

One emerging concept is the emphasis on underlying
ony deformity as a possible cause of soft-tissue pathol-
gy. Wenger et al.18 performed a retrospective review of
ll patients with acetabular labral tears and found that
7% had a structural hip abnormality detectable by plain
adiographs, including coxa valga, a retroverted acetab-
lum, an abnormal femoral head-neck offset, or osteo-
hytes. Labral debridement is becoming a more com-
only performed procedure, but failure to address

nderlying bony abnormalities such as femoroacetabular
mpingement may lead to continued pain, poor patient
atisfaction, and functional limitations. Many institutions
re now performing concurrent procedures such as os-
eoplasty for bony impingement or capsular plication for
ip instability to address the underlying causes of labral
ears.27 A recent study by Philippon et al.19 looked at 37
evision hip arthroscopy cases and reported findings sim-
lar to those in our study. Approximately 95% of the
evision surgeries in their series included procedures for
emoroacetabular impingement. Although they reported
failures of revision surgery requiring total hip replace-
ent or a second revision hip arthroscopy procedure,

-year follow-up on 27 of 32 patients in whom revision
id not fail revealed improvement in functional out-
omes.

Notably, in the current study primary cases in which
abral repairs had been performed represented one
hird of the total number of revision cases. In each
ase the labral repair had failed, and in 75% of these
ailures, there was also a bony impingement lesion
hat had been either missed or inadequately addressed.
t is unclear from the limited data available in the
iterature whether arthroscopic labral repair is a con-
istently efficacious procedure, and more research into
his specific question is clearly needed. The data from
his study suggest that one factor that is likely to limit
he success of labral repair is bony impingement.

In addition, there is growing recognition that the psoas
endon, as it crosses the anterior aspect of the hip joint,
an play a role in the pathophysiology of acetabular
abral impingement, even in patients without a formal
iagnosis of “snapping hip.” In this series of revision hip
rthroscopy procedures, 7 patients were seen to have a
ight psoas tendon overlying and impinging upon a torn
r inflamed anterior labrum. In each case a partial psoas
elease of the tendinous portion of the musculotendinous
nit at that level was performed, and the labrum was
bserved, arthroscopically, to be free of impingement

rom the tendon when the hip was taken through its
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TABLE 1. Primary and Revision Procedures

Primary Procedures Revision Procedures

CD PD LD LR LTD Other CD PD C&PD LD LR PTR Other

ase No.
1 � � � Partial synovectomy
2 � � �
3 � Partial synovectomy � � Partial synovectomy
4 � � � � Partial synovectomy,

capsular release
5 � � � Partial synovectomy,

capsular release
6 � � Partial synovectomy
7 � � � Partial synovectomy � Removal of loose

body
8 � � Partial synovectomy � � �
9 � Capsular plication � Thermal

capsulorrhaphy
10 � � Partial synovectomy
11 � PVNS resection, psoas

tendon release,
capsular release

� � PVNS resection,
capsular release

12 � PVNS resection,
capsular release

� PVNS resection,
trochanteric
bursectomy

13 � � � � Partial synovectomy
14 � � � � Partial synovectomy,

removal of loose
body

15 � � � Ligamentum teres
debridement

16 Iliotibial band release � � Iliotibial band release,
trochanteric
bursectomy,
synovectomy,
capsular plication

17 � � � Partial synovectomy
18 � � � Partial synovectomy
19 � � � � Partial synovectomy
20 � � � � � Partial synovectomy,

removal of loose
body

21 � Partial synovectomy � � � Partial synovectomy,
removal of loose
body

22 � � Partial synovectomy � Partial synovectomy,
removal of loose
body

23 � � � Partial synovectomy,
thermal
capsulorrhaphy

� � � Partial synovectomy,
removal of loose
body

24 � � � � � Partial synovectomy,
removal of loose
body

otal 7 2 16 8 4 Partial synovectomy
in 6

5 11 3 19 2 7 Partial synovectomy
in 16

Abbreviations: CD, cam debridement; PD, pincer debridement; LD, labral debridement, LR, labral repair; LTD, ligamentum teres

ebridement; C&PD, cam & pincer debridement; PTR, psoas tendon release; PVNS, pigmented villonodular synovitis.
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1302 B. E. HEYWORTH ET AL.
ange of motion. More research is needed to understand
he spectrum of disease related to the psoas, but it may
lay an increasingly substantial role in failure of hip
rthroscopy procedures.

Among the previously mentioned categories of condi-
ions affecting the acetabular labrum, 2 that were notably
bsent from this series of revision hip arthroscopy cases
ere patients with dysplastic and degenerative hip pa-

hology. Unlike patients with bony and tendinous im-
ingement lesions affecting the labrum, these subsets of
atients often have underlying conditions that are not
eversible or correctable with arthroscopic techniques
nd are therefore rarely indicated for arthroscopic pro-
edures. Although the indications of hip arthroscopy
ontinue to expand, recognition of the limitations of the
hanging treatment modalities also remains a goal of
oth research efforts and clinical care.
Limitations of this study include a relatively small

ample size, thereby precluding significant statistical
nalyses within any subgroups. Moreover, this was a
etrospective observational study, rather than a prospec-
ive outcomes study. Therefore, patient satisfaction,
unctional outcome measures, and potential long-term
omplications related to the revision surgeries performed
ere not reported. In addition, because this was a single-

urgeon study, patients who met the inclusion criteria
ere determined to be candidates for revision hip pro-

edures based on only 1 person’s clinical judgment,
hich introduces some level of bias into the study.

CONCLUSIONS

Failure to address bony impingement lesions of the
ip and a tight psoas tendon are key factors in unsuc-
essful hip arthroscopy and may require revision sur-
ery. Furthermore, failure of labral repairs may be the
esult of unrecognized bony impingement at the time
f initial surgery.
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