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Abstract

Purpose of Review Hip arthroscopy has seen increasing utilization over the last decade. This is largely related to increased
recognition and improved techniques for treating femoroacetabilar impingement (FAI). Though hip arthroscopy generally yields
favorable outcomes, there are a subset of patients who have residual or recurrent symptoms that require reoperation. The current
review discusses an algorithmic approach to evaluating patients following a failed hip arthroscopy including a framework for
clinical and radiographic assessment, available treatment options, and associated outcomes in revision surgery.

Recent Findings Residual FAI has been demonstrated to be the most common indication for revision arthroscopy. Other indica-
tions include residual or recurrent labral pathology, gross instability, microinstability, or adhesions. Appropriate history and
imaging are important to determine the cause for residual symptoms. Novel techniques including labral and capsular reconstruc-
tion, and modified remplissage procedures have been developed to deal with complex revision cases. Though studies have shown
improved outcomes after revision surgery, they have been shown to result in inferior outcomes compared to a matched cohort
following primary hip arthroscopy.

Summary Management of a failed hip arthroscopy remains a complex problem. Focused history, cross-sectional imaging, and
revision hip arthroscopy with novel techniques can improve outcomes, albeit to a lesser extent than patients undergoing suc-
cessful primary hip arthroscopy. The information provided here can help guide treatment and set appropriate patient expectations

for revision surgery.
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Introduction

Arthroscopic surgery of the hip has had a significant increase
in popularity during the last two decades [1-3]. Improving
disease awareness, investigations, and surgical techniques
have helped to expand the indications for this less invasive
approach to the hip. Population-based studies and those eval-
uating trends of recently trained surgeons have demonstrated
tremendous increases in international procedural use. In the
USA alone, there was a 600% increase in hip arthroscopy
from 2006 to 2010 [3]. Similarly, in England, there was a
727% increase between 2002 and 2013. It is projected that
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these trends will continue in the years to come, with a pro-
posed 1388% increase by 2023 [4].

Though favorable outcomes are reported for primary hip
arthroscopy, there are a proportion of patients that experience
inferior outcomes with several of these patients going on to
require revision surgery. A 2013 systematic review of 92 stud-
ies and over 6000 patients reported an overall reoperation rate
of 6.3%. Of those patients that required reoperation approxi-
mately 30% underwent revision arthroscopy, the remainder
underwent open procedures including conversion to total hip
arthroplasty (THA) [5]. Similar results were seen in a study in
2019 which demonstrated a 4% rate of revision hip arthrosco-
py (72 of 1807 hip arthroscopies) [6¢]. Of the revision proce-
dures, 43% occurred within 6 months after the index proce-
dure, and 86% occurred within 18 months.

Several studies have indicated residual impingement is the
most common reason for revision arthroscopy [7-9, 10e]. A
study of revision hip arthroscopy reported that residual im-
pingement was noted in 40% of patients requiring reoperation.
This study also noted that patients had an average of 4 diag-
noses at the time of revision surgery, indicating that the reason
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for revision surgery is often multifactorial. The most common
diagnoses noted in this study were chondral lesions (both
femoral and acetabular), labral tearing, and residual impinge-
ment. Other diagnoses noted included labral calcification, het-
erotopic ossification, adhesions, loose bodies, synovitis,
iliopsoas pathology, and trochanteric bursitis [8].

Due to the multitude of factors that could contribute to clinical
failure following a primary hip arthroscopy, it is imperative to
have an algorithmic approach to evaluating and treating recurrent
or residual hip pain following an unsuccessful arthroscopy. The
current review aims to discuss revision hip arthroscopy including
a framework for clinical and radiographic assessment, treatment
options, and outcomes in revision surgery.

History and Physical Examination

Patients presenting with pain following hip arthroscopy
should be carefully assessed to clarify symptomology and
guide future investigations or treatment. It is important to dis-
tinguish between residual symptoms (lack of improvement
from surgery), which is most commonly related to residual
impingement, and recurrent symptoms (period of relief
followed by recurrence), which could be attributed to new
labral pathology including labral calcification or failed repair,
iatrogenic instability, chondral lesions, or adhesions [11].

Impingement

Patients with residual bony impingement often complain of
similar symptoms to those presenting with primary symptom-
atic FAI, including activity-related groin pain and an inability
to perform activities that include higher degrees of hip flexion
with or without combined internal rotation, or periods of
prolonged sitting [12]. A physical examination can often re-
veal a reduced range of motion and pain with flexion, adduc-
tion, and internal rotation in the case of a residual cam defor-
mity. Pain may also be exacerbated with direct in-line hip
flexion, suggestive of subspinous impingement, or focal ace-
tabular retroversion.

Labral Pathology

Recurrent labral pathology may also present with groin pain,
although the location of pain can vary based on the location of
the pathology. Conventionally, anterosuperior labral tears
present similarly to residual impingement with anterior groin
pain. Pain can also be reported in the lateral groin or deep
posterior buttock [12, 13]. Anterior hip pain is more consistent
with an anterior labral tear, while posterior or buttock pain is
consistent with a posterior labral tear, although atypical pre-
sentations can occur [14]. Symptomatic labral tears may also
cause mechanical symptoms such as painful clicking or
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locking [12, 15]. On physical examination, patients will gen-
erally have a positive impingement test, and may also demon-
strate pain with a labral shear test.

Instability

Instability can also occur after primary hip arthroscopy, and
can range from macroinstability, with a history of frank dislo-
cation, or microinstability, with pain attributed to adverse
physiologic motion secondary to soft-tissue deficiencies.
Rarely, patients may experience frank subluxation or disloca-
tion of the affected hip, which is more common in those pa-
tients with generalized ligamentous laxity [16]. Instead,
“microinstability” is of greater concern, as this may present
vaguely with deep groin pain, or a sensation of apprehension
or giving way with certain activities [17¢¢]. Activities that
produce external rotation with an axial load or hyperextension
are most frequently to blame. Microinstability can be due to
iatrogenic injury to the hip joint capsule. However, it may also
be related to labral insufficiency following debridement, or
over-resection of cam deformity disrupting the hip joint suc-
tion seal. On physical examination, excessive hip internal or
external rotation are most commonly reported. An additional
test has been described, where the leg is positioned in flexion,
abduction, and external rotation (FABER) or the figure-of-4
position and if the lateral aspect of the knee joint is less than
3 in. from the table it may be suggestive of instability. [17¢¢].
A 2017 study examined three different special tests for insta-
bility, including the abduction-hyperextension-external rota-
tion test (AB-HEER), prone instability test, and
hyperextension-external rotation test (HEER) [18]. The AB-
HEER test is performed with the patient in the lateral
decubitus position with the affected hip placed upward. The
hip then is abducted to 30° to 45°, extended, and externally
rotated, while an anteriorly directed force is applied to the
posterior greater trochanter. The test finding is positive if pain
isreproduced [19]. The prone instability test is performed with
the patient in the prone position. The hip is externally rotated,
while the examiner applies a downward force on the posterior
greater trochanter. The reproduction of anterior hip pain is
consistent with a positive test result [20]. The HEER test is
performed with the patient supine at the foot of the table with
the legs hanging free. An anteriorly directed force is applied at
the hip, the contralateral hip is flexed, while the ipsilateral hip
is hyperextended and externally rotated. Reproducible pain
indicates a positive test result [21]. All three tests showed
excellent specificity for microinstability (89.4%, 97.9%, and
85.1%, respectively. The AB-HEER and HEER tests also had
good sensitivity. The prone instability test, however, had low
sensitivity (33.9%). The authors therefore recommended this
test be used to rule in instability rather than to rule it out. [18].
If all three tests are positive, there is a 95% likelihood that the
patient will demonstrate instability intraoperatively [17¢e, 18].
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Miscellaneous

Adhesions and chondral injuries have also been listed as
causes for residual symptoms after primary hip arthroscopy.
The capsulolabral junction has an abundant blood supply
which predisposes it to adhesion formation with manipulation
as well as the rim osteochondroplasty and placement of suture
anchors for labral repair [22, 23]. Adhesions present with pain
and limited range of motion [22, 23]. Patients may report pain
with straight hip flexion and not with adduction and internal
rotation, differentiating it from the anterior impingement sign
[23]. Risks for the development of adhesions include age < 30,
modifies Harris hip score (mHHS) <50, and lack of
circumduction exercises in the rehab protocol [24].

Pure chondral injuries may not present with much pain or
symptoms as cartilage does not have nociceptive receptors.
They may have mechanical symptoms of locking or catching
if loose bodies are present. Additionally, synovial irritation
from chondral damage can present as a painful hip [25].
There are no specific maneuvers to test for chondral lesions.
A full hip examination should be completed to rule out other
etiologies of hip pain.

Imaging

Repeat imaging in the form of plain radiographs should be
completed first while assessing the symptomatic hip after pri-
mary hip arthroscopy. Anterior-posterior (AP) pelvis and 45°
Dunn lateral views are the most effective in assessing for
residual cam or pincer lesions (Fig. 1). A 2017 study com-
pared multiple radiographic views of the hip (AP pelvis, cross-
table lateral, 90° Dunn, 45° Dunn, and modified 45° Dunn
views) to radial cuts of MRI. An alpha angle on the 45°
Dunn lateral radiograph had the highest correlation to cuts
on MRI (0.81) [26]. Another study compared to 2 views of

the hip (AP pelvis and 45° Dunn lateral) versus a 5-view series
(AP pelvis and AP, 45° Dunn lateral, frog lateral, and false
profile of the affected him) in evaluation of cam morphology.
This study demonstrated the 2-view series to be non-inferior
to the 5-view series for cam identification (P value =0.010).
There was no difference in sensitivity or specificity between
the 2-view and 5-view series [27].

CT imaging can be used to further assess for cam morphology
and assess acetabular version [28]. Three-dimensional CT im-
ages are often useful in characterizing the extent of morpholog-
ical changes and location of residual impingement [29]. Low-
dose CT scans have been shown to reduce radiation exposure by
90% compared to traditional CT scans while not compromising
image quality and are an effective means for evaluating for re-
sidual structural impingement or over-resection [30ee].

MR arthrogram can be used to assess for soft tissue pathol-
ogy including recurrent or residual labral tears, chondral pa-
thology, capsular defects, or adhesions (Fig. 2). A study in
2013 examined the sensitivity, specificity, positive predictive
value, and negative predictive value of MR arthrogram in
revision hip arthroscopy [31]. The study included 70 hips
undergoing revision hip arthroscopy and looked at the corre-
lation between preoperative MR arthrogram and intraopera-
tive findings. For labral pathology, MR arthrogram showed a
sensitivity of 82%, specificity of 70%, PPV of 94%, and NPV
of 39%. For chondral pathology, sensitivity was 65%, speci-
ficity was 90%, PPV was 94%, and NPV was 50%. MR
arthrography was shown to be superior at ruling in, rather than
ruling out, labral lesions, and cartilage lesions [31].

Treatment Options and Associated Outcomes
Overall, revision arthroscopy has been shown to improve

patient-reported outcomes. A systematic review and meta-
analysis in 2019 examined outcomes in revision hip

Fig. 1 A 21-year-old male with residual pain 7 months post left hip arthroscopy. Postoperative AP pelvis a and cross-table lateral b with no obvious
residual deformity seen. Postoperative 45° Dunn lateral ¢ showing residual cam lesion resulting in continued symptoms
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Fig. 2 A 44-year-old female with symptoms of new onset of deep groin
pain 3 months after hip arthroscopy following a postoperative fall. MRI
shows disruption of her interportal capsulotomy

arthroscopy [32¢¢]. The study indicated that there was an im-
provement in patient-reported outcomes after revision surgery.
The modified Harris hip score (mHHS) was reported in 10 stud-
ies and had an increase of 17.20 (p <0.001), the hip outcome
score for activities of daily living (HOS-ADL) was reported in 5
studies with a mean difference of 13.98 (» <0.001) and non-
arthritic hip score (NAHS) was reported in 2 studies with a mean
difference of 25.30 (p =0.0162). Though this shows statistically
significant improvements, they are inferior to primary hip ar-
throscopy. The same systematic review showed the pooled mean
score after primary hip arthroscopy was 82.77 (95% CI, 81.52—
84.03) based on 3 studies versus 74.61 (95% CI, 71.16-78.06).
Similarly, the HOS-ADL and NAHS had scores which were
significantly higher in the primary hip arthroscopy cohort com-
pared to the revision cohort [32¢].

A study in 2018 examined the minimal clinically important
difference (MCID) and substantial clinical benefit (SCB) in
revision hip arthroscopy [33]. The MCID is defined as the
smallest change in outcome that the patient is able to appreci-
ate. The SCB is defined as the improvement in outcome or
absolute postoperative health state that the patient considers to
be a substantial improvement. The authors showed that MCID
values ranged from 7.9 on the mHHS and the HOS-ADL to
13.1 on the HOS sports. SCB net change for the mHHS, HOS
activities of daily living (ADL), HOS sports, and iHOT-33
were 23.1, 16.2, 25.0, and 25.5, respectively. Previously, the
same authors had reported MCID and SCB values in primary
hip arthroscopy of 8.2 and 19.8 for the mHHS, 8.3 and 10.0
for the HOS-ADL, 14.5 and 29.9 for the HOS sports, and 12.1
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and 24.5 for the iHOT-33, respectively [34]. This indicates
that MCID and SCB values are similar for primary hip arthros-
copy and revision hip arthroscopy. Similarly, the results of this
study, along with those reporting MCID following arthrosco-
py for primary symptomatic femoroacetabular impingement
syndrome (FAIS), demonstrate that a comparable proportion
of patients achieve MCID between these revision (74.3% and
primary (73%) cohorts [35].

Residual Impingement

In the case of residual impingement, repeat arthroscopy with
revision osteochondroplasty should be completed.
Intraoperative fluoroscopy alone gives a limited picture of
impingement; thus, careful examination of preoperative im-
ages including three-dimensional CT is imperative to avoid
missing areas of deformity [11]. A 2014 study of residual
deformity requiring revision arthroscopy showed that the most
common area for missed cam pathology was at 1:15 o’clock
[36]. In the same review study by Nwachukwu et al., they
found that a higher proportion of patients with a diagnosis of
residual impingement achieved MCID (74.3%) compared
with those who carried other diagnoses or reasons for revision
(57.1%). This suggests that those with residual impingement
may experience the greatest improvement of all patients un-
dergoing revision arthroscopy.

Labral Pathology

Multiple issues with the labrum have been documented at the
time of revision arthroscopy. Techniques to address labral pa-
thology depend on the extent of damage and include revision
labral repair, labral augmentation, or labral reconstruction. In
2013, Philippon described an algorithm for the treatment of
labral tears [37]. For tears in a large labrum (>7 mm),
Philippon described performing a repair with rim trimming
of the acetabulum and labral re-fixation. Debridement can be
performed only if there is sufficient residual tissue. In a small
labrum (<7 mm), repair with or without augmentation is sug-
gested [37]. Augmentation can range from local tissue (indi-
rect head of the rectus femoris) to augmentive reconstruction
using allograft. Labral reconstruction is also an option in cases
where the labrum is irreparable, has calcified, or failed to heal
following a prior repair. A systematic review in 2019 stated
that the most common indication for labral reconstruction was
in young patients who have undergone previous hip surgery or
present with an irreparable, hypotrophic (<2 mm) or hypertro-
phic (>8 mm) non-functional or calcified labrum [38]. Grafts
used for reconstruction included iliotibial band allograft,
gracilis autograft, semitendinosus autograft or allograft,
peroneus brevis allograft, and indirect head of rectus
femoris autograft. Labral allografts were also used.
Labral reconstruction has shown short- and
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intermediate-term improvement in patient-reported out-
comes and functional scores postoperatively; however,
long-term outcome studies are presently lacking [38].

Capsular Pathology

Capsular repair or plication can be used to treat capsular defects
and symptomatic instability. Capsular plication aims to imbricate
and shift the capsule to augment the screw home mechanism of
the capsuloligamentous structures and improve joint stability
[39]. Multiple techniques have been described for capsular pli-
cation [39—42]. A recent cadaveric study compared two tech-
niques for capsular plication. The techniques used were a T-
capsulotomy plication and interportal capsular shift. Plication
was completed using 5-mm bites on either side of the
capsulotomy. Mean intra-articular volumes were measure before
and after plication. Both groups demonstrated statistically signif-
icant reductions in capsular volume with an average reduction of
10.0 ml for T-capsulotomy plication and 15.6 ml for the
interportal capsular shift. The capsular plication had a relatively
greater volumetric reduction, but this difference was not statisti-
cally significant, and the clinical significance is not known [40].
Capsular reconstruction has been described in cases of deficient
capsular tissue. Iliotibial band (ITB) and dermal allograft can be
used to reconstruct the capsuloligamentous complex [43-46]. A
study in 2019 examined capsular reconstruction with ITB or
dermal allograft in patients undergoing revision hip arthroscopy
for symptomatic instability. Eighteen patients underwent recon-
struction with ITB allograft and 18 patients underwent recon-
struction with dermal allograft. At a mean follow-up of
25 months, the HOS-ADL, Western Ontario & McMaster
Universities Osteoarthritis Index (WOMAC), and SF-12 physi-
cal component scores significantly improved after surgery in
both groups (p <0.01). At the final follow-up, the ITB allograft
group had a higher quality of life scores compared to the dermal
the allogaft group [43]. Though this study showed positive out-
comes, there were 4 patients in each group (22% overall) that
were considered to go on to failure and required subsequent
surgery (4 revision arthroscopy, 3 THA, 1 periacetabular
osteotomy). Longitudinal follow-up is required to determine
long-term outcomes associated with these novel techniques.

Over-resection

As with labral deficiency, cam over-resection can lead to is-
sues with hip biomechanics and stability, primarily due to a
disruption of the suction-seal of the labrum. A “remplissage”
procedure has been described to address over-resection at the
femoral head-neck junction [47, 48]. In this technique, an
iliotibial band (ITB) allograft is used to fill in the area of
over-resection, similar to the way a Hill-Sachs lesion is ad-
dressed in the shoulder [47]. Filling the defect helps to re-
establish the seal between femoral head and labrum. This

technique requires a careful dynamic examination of the hip
intraoperatively to determine the size of the defect. Over-
filling of the defect can lead to recreation of the initial im-
pingement syndrome [22]. While this represents a potential
salvage technique, clinical outcome data is lacking and should
be a focus of future studies.

Miscellaneous

Adhesions can be treated with arthroscopic lysis of adhesions
with or without the placement of a capsulolabral spacer graft
[22, 23]. Release of adhesions should be performed carefully
to avoid damage to healthy labral tissues. Once adhesions
have been removed an ITB allograft spacer can be placed in
the capsulolabral recess and secured with suture anchors [22,
23]. Circumduction exercises should be the focus of exercises
postoperatively to prevent reformation of adhesions. As
above, this is a novel procedural with limited outcome data
to support routine utilization and further study is required
before widespread adoption of this technique.

Chondral injuries can be addressed with microfracture or
chondroplasty depending on the size and thickness of the lesion.
A review in 2010 described an algorithm for the treatment of
chondral injuries. The authors suggested chondroplasty for
partial-thickness injuries with careful use of a shaver blade. In
the case of small full-thickness injuries, debridement and
microfracture are completed to induce a fibrocartilage healing
response [25]. The lesions should be contained and less than
400 mm?. In larger lesions, scaffold augmentation has been pro-
posed to enhance properties of repair tissue in microfracture. A
2018 study examined the effects of using a chitosan-based scaf-
fold in the treatment of chondral lesions of the hip [49]. Twenty-
three patients with chondral lesions > 2 cm?® were included in the
study. Significant improvement occurred comparing the preoper-
ative to the 1-year postoperative patient-reported outcomes in-
cluding the NAHS (p=0.0001), iHOT33 (» =0.0001), HOS-
ADL (p =0.0005), and HOS-SSS (p = 0.0002). Outcome scores
exceeded the MCID in 91% of patients in the study [49].

Salvage Options

In many cases, ongoing symptoms following arthroscopy are less
likely attributable to the factors discussed within this article and
may instead relate to progressive joint deterioration with the on-
set of early osteoarthritis. Rates of revision arthroscopy following
a failed primary scope for the aforementioned reasons range from
3 to 5% [50]; comparatively, the rates of conversion to THA in
large cohort series following primary arthroscopy have often
been reported at similar or even higher rates, ranging from 3 to
10%. Several studies have reported on prognostic variables as-
sociated with an elevated risk of requiring THA conversion fol-
lowing primary arthroscopy. A recent study identified multiple
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risk factors including older age, femoral head chondral lesions,
lack of performing a femoral osteochondroplasty, performance of
an acetabular osteochondroplasty, and revision arthroscopy. The
authors then used these variables to create a predictive tool for the
need of THA following hip arthroscopy and found greater than
70% accuracy, so patients with many of these risk factors pre-
senting with ongoing symptoms following arthroscopy may need
to be appropriately counseled on their potential risk of requiring
THA [51¢e]. Fortunately, outcomes for a THA performed follow-
ing a failed arthroscopy appear similar to primary THA results,
with comparable short-term outcome measures [52]. As such,
THA represents a viable salvage option where necessary.

Conclusions

As the rate of hip arthroscopy has increased there has been a
relative increase in the rate of revision hip arthroscopy. The
most common indications for revision hip arthroscopy include
residual impingement, recurrent labral pathology, and instabil-
ity. A careful history and physical exam should be completed
to determine the timeline of symptoms and possible etiology,
with advanced cross-sectional imaging to support the diagno-
sis. Multiple novel techniques have been developed to address
the issues faced in revision hip arthroscopy. Though outcomes
show improvement after revision hip arthroscopy, they are
inferior to primary hip arthroscopy. Careful preoperative plan-
ning and appropriate patient expectations are essential.
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