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Abstract

The effect of a prior hip arthroscopy on the outcome
of a subsequent metal-on-metal hip resurfacing
arthroplasty (HRA) has not been studied. Forty-three
patients received an HRA after a prior hip arthrosco-
py (arthroscopy cohort). A 1:2 matching analysis was
performed to formulate a control cohort of 86 pa-
tients. Range of motion, Harris Hip Score, University
of California at Los Angeles activity score, Western
Ontario and McMaster Universities Osteoarthritis In-
dex (WOMAQC) score, and Short Form-12 scores ‘were
assessed at 6 weeks, 3 months, 6 months /1 year,
and most recent follow-up visits. At 6-week follow-
up, the arthroscopy cohort showed a decreased
WOMAC score compared with the control cohort
(72:92[SD, 15.5]ws"80.5 [SD, 11:8], respectively;

P = .05)..However, no'significant difference was
appreciated between/the 2 cohorts'for any of the
clinicallindicesimeasured after 6 weeks postoperas
tively. This study shows that a prior hip arthroscopy
does not appear to affect the short-term, clinical
outcomes of a metal-on-metal HRA.

I I etal-on-metal hip resurfacing arthroplasty (HRA)
remains an alternative to total hip arthroplasty
(THA) in appropriately selected, younger, active

adults with degenerative hip disease."* While concerns remain

regarding the potential for adverse local tissue reactions from
wear of the metal-on-metal bearing surface,’® 10-year data
from the Australian Orthopaedic Association National Joint

Replacement Registry Annual Report® showed a revision rate

of only 6.3% when the Birmingham Hip Resurfacing (BHR)

System was used (Smith & Nephew Inc, Memphis, Tennessee).

In addition, in an independent review of 230 consecutive BHRs

at a mean follow-up of 10.4 years, Coulter and colleagues'

showed encouraging clinical results, with a mean Oxford Hip

Score of 45.0 and a mean University of California at Los Angeles
(UCLA) activity score of 7.4.

Similar to the prior increase in popularity of HRA, hip
arthroscopy has also become much more commonplace, and
its indications continue to evolve." Hip arthroscopy has been
used in the native hip joint to manage femoroacetabular im-
pingement, labral tears, and iliopsoas tendinopathy, among
other conditions."” In addition, the use of hip arthroscopy has
not been limited to the native hip but also has increased as a
diagnostic and therapeutic procedure after hip arthroplasties.
Bajwa and Villar'” found hip arthroscopy to be diagnostic in
23 of 24 patients who underwent the procedure after a hip
arthroplasty, concluding that arthroscopy is a useful adjunct
in the diagnosis of symptomatic arthroplasties.

Therefore, hip arthroscopy has been shown to be an effec-
tive modality to treat pathology in both the native hip and after
hip arthroplasties. However, the effect of a prior hip arthros-
copy on the outcome of a subsequent metal=on-metal HR Achas
not been determined. Piedade and colleagues'’ showed a'prior
knee arthroscopy to increase the risk of postoperative compli-
cations and subsequent revisionafter total knee arthroplasty.
Complications included reflex sympathetic dystrophy, undi-
agnosed pain, infection, stiffness, and component loosening.
A prior osteochondroplasty at the femoral head-neck junction
could increase the risk of femoral neck fracture after a subse-
quent HRA. Thus, the purpose of this study was to evaluate
the clinical outcomes of a series of patients who received an
HRA after a prior hip arthroscopy and to compare these results
with a cohort of patients who received an HRA with no prior
hip surgeries. Our hypothesis is that a prior hip arthroscopy
will lead to inferior outcomes in patients undergoing HRA.

Materials and Methods
This study is a retrospective, case-control study using a
1:2 matching analysis. Dr. Su performed all HRAs, which were
enrolled in an institutional review board—approved arthroplas-
ty registry. All HRAs were performed using the BHR System.
The surgical technique for hip resurfacing arthroplasty has
been described." All procedures were performed via a posterior
approach with the patient in the lateral decubitus position. All
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Figure. Anteroposterior and cross-table lateral radiographs showing the technique for measuring (A) acetabular anteversion and femoral

stem-shaft angle and (B) acetabular anteversion.

patients received a hybrid metal-on-metal hip resurfacing, with
an uncemented acetabular component and cemented femo-
ral component. Intraoperative anesthesia for all patients‘was
performed via a combined spinal-epidural anesthetic, and an
epidural patient-controlled analgesic was used for the first day
postoperatively, followed by a transition to oral analgesies. The
sizes of the acetabular and femoral components were recorded
for each hip resurfacing. Postoperatively, intermittent pneumat-
ic compression devices were placed upon arrival in'the recovery
room, and active ankle flexion and extension exercises were
initiated immediately after the patient’s neurologic function
returned.” Aspirin was used for chemical deep venous throm-
bosis prophylaxis in all patients postoperatively for a period
of 6 weeks. Full weight-bearing, with the use of crutches for
assistance with balance, was permitted immediately. Crutches
were used for a period of 3 weeks prior to being discontinued.

From a database of 1357 HRAs (all BHR implants) per-
formed between June 2006 and June 2012, 51 patients were
identified who received an HRA after a prior hip arthroscopy.

Table 1. Procedures in Hip Arthroscopy Cohort

Arthroscopic Procedure No. of Patients

Labral débridement only 15
Osteochondroplasty and lebral débriderment o
Osteochondroplesty and labrel repair 0

Labral déoridement end microfracture >

.L.J nknown ........................................................ A; ............
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Eight patients were excluded because they did not possess ad-
equate clinical documentation or were lost to follow-up. In
the remaining 43 patients, there were 32 men and 11 women
(21 right hips, 22 left hips), which formed the arthroscopy
cohort. Two patients had a history of multiple hip arthrosco-
piesi(1 patientswithy2 priorprocedures;l=patient with 3 prior
procedures). The mean (SD) time from the most recent hip
arthroscopy to the HRA|was 2.5 (2.5) yearsi'Table 1 presents
a summary ofthe hip arthrescopy procedures (including only
the most recent hip arthroscopy procedure in those with mul-
tiple arthroscopies).

Patient demographic variables (age, body mass index [BMI])
were recorded preoperatively, along with the Harris Hip Score
(HHS)," UCLA activity score,'® Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) score," and pre-
operative hip range of motion (flexion, extension, abduction,
adduction, internal rotation, and external rotation). The same
clinical indices were assessed postoperatively along with the
Short Form-12 (SF-12) Health Survey Score,'® at the 6-week,
3-month, 6-month, 1-year, and most recent follow-up visits.

Radiographic assessment consisted of a low anteroposterior
(AP) pelvic radiograph (with the radiographic beam centered
on the pubic symphysis) and a cross-table lateral radiograph
obtained at the most recent follow-up visit. Both the acetabu-
lar component abduction relative to the inter-teardrop line,
and the angle between the femoral stem and the anatomic
axis of the femoral shaft (stem-shaft angle) were measured
on AP radiographs.”?® Acetabular component anteversion was
measured on the cross-table lateral radiographs as the angle
between the projected long axis of the acetabular opening and
a line drawn perpendicular to the long axis plane of the body
(Figures A, B)."
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The same registry database was used toiden-  Table 2. Results of Preoperative 1:2 Matching
tify patients who received an HRA without a ~ Between Arthroscopy and Control Cohorts
prior history of arthroscopy or hip surgery. A 1:2
matching analysis for those patients with a prior

Arthroscopy Cohort Control Cohort

. . . . Matching Criteria Mean SD Mean SD P
hip arthroscopy to those without a prior hip ar-
throscopy was performed to formulatea control -~ A9%:Y 96 (R o2 [T 6.
group (control cohort) of 86 patients. Each pa- ~ BMI, kg/m? 25.6 3.3 25.6 35 9
tientin the arthroscopy cohort was matched with Femoral head S|ze ,' o 495 """""""" 3 3 -------- 497 """""""" 3 3 ------- 7
2 patients in the control cohort based on the fol- Preoperatlve HHS &6 w07 624 93 9
lowing parameters:age (& 6 years), sex (amo). o nu o0 ses T e sse e

BMI (% 4 kg/m?), femoral head size (+ 4 mm),

: Abbreviations: BMI, body mass index; HHS, Harris Hip Score; WOMAGC, Western Ontario and McMaster
and preoperative HHS and WOMAC scores (£ [P>/80rs B pocy (hess.

7 points). In the event an arthroscopy patient
matched to 2 or more control patients, the pa-
tients who minimized the least squared error ~ Table 3. Preoperative Range of Motion and UCLA Scores

among the matching variables were selected. Between the 2 Cohorts®
Arthroscopy Cohort Control Cohort

Statistical Analysis
All data were collected and analyzed using Mi-
crosoft Excel software (Microsoft Corporation,

Preoperative Variable Mean SD Mean SD P

Range of motion, °

Redmond, Washington). Statistical comparisons ~_Flexon 1008 Bl 9.9 . B8 2
between the 2 cohorts regarding demographic ~ Bxtension 28 [ o8 82 .0%.
variables, clinical outcomes, and radiographic Abduction 356 73 30.9 9.4 .01°
alignment were performed using an unpaired, Wi B @ N oy S Lo o 5
d 2_ '1 d 1 h 3 . 1 3 ‘ﬁ_ ...................................................................................................
Student 2-tailed t test, with statistical signi A WS a0 08 0.2 150 P
cance set at P < .05, e e e e e e e
External rotation 31.2 12.9 31.2 10.1 1
Results UCLA score 7.3 2.6 6.4 2.2 .06

A Comparison Of the results of the 1:2 matching “The control cohort showed a greater preoperative flexion contracture (as expressed by a decreased amount of
. extension) and a decreased amount of preoperative abduction

analysissbetween therarthroscopy and control _sesiasiicaly dignificant

cohorts is presented in Table 2. There was no Abbreviation: UCLA, University of California at Los Angeles activity score.

significant difference in the preoperative age,

BMI, femoral headsize, HHS, or WOMAC score .. .

b he 2 cob o L | Table 4. Results of Clinicalindices at:6=Week Follow-up
etween.t e cohorts. However, the COHtT’O Between the 2 COhortS“

cohort did show a more severe, preoperative

flexion contracture (as expressed by a decreased

Arthroscopy Cohort Control Cohort

amount of extension) and a decreased amount ~ 6-Week Follow-up Mean SD Mean SD P

of preoperative abduction (Table 3). The preop-  HHS 84.1 12.3 85.4 15.0 7

erative UCLA activity score was also decreased SF12300re """""""""""" 377 """"" 107 """"" 386 """"" 73 """"" 7

in the control cohort, but this was not statisti-  physical component

cally significant. S score ........................ oy G o S
The mean (SD) follow-up was 2.0 (1.0) years ~ mental component

in the arthroscopy cohort and 2.1 (1.1) years  \woMmAC score g 155 805 1s 05

in the control cohort. There was no significant
difference in radiographic alignment between
the 2 cohorts. The stem-shaft angle was 139.3°

UCLA score 47 1.7 5.2 2.3 4

Range of Motion, °

(SD, 5.4°) in the arthroscopy cohort (vs 138.3° Flexion 111 97.5 12.8 4

[SD. 5.5°] in the control cohort; P = 3). the B PRy S g JE o
acetabular abduction was 43.9° (SD, 5.8°) in Abductlon """""""""""""""""""" 5 3 """"" 358 """"" 6 8 """"" 4
the arthroscopy cohort (VS 4_2.90 [SD, 6.10] in Adductlon ....................................... 67 .......... 116 .......... 78 .......... 8
the control cohort; P = .4), and the acetabular  ....00007 e e S . T
anteversion was 21.1° (SD, 7.5%) in the arthros- _Internalrotation =~ - 95 [ 02 80 2.
copy cohort (vs 20.8° [SD, 7.1°] in the control External rotation 33.1 91 33.3 7.8 9

COhOI‘t; P= '8)‘ #The arthroscopy cohort showed a significantly decreased WOMAC score vs the control cohort.

At 6-week follow-up, the arthroscopy cohort ~ “Statisticaly significant o .
Abbreviations: HHS, Harris Hip Score; SF-12, Short Form-12 Health Survey Score; UCLA, University of California

showed a significantly decreased WOMAC score  at Los Angeles activity score; WOMAG, Western Ontario and McMaster Universities Osteoarthritis Index.
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Table 5. Results of Clinical Indices at 3-Month Follow-up
Between the 2 Cohorts?

Arthroscopy Cohort Control Cohort

3-Month Follow-up Mean SD Mean SD
HHS 96.9 35 95.5 6.6
SF 12 Score ........................ 505 .......... 94 .......... 474 ......... 101 ...............
physical component
S,: 12 Score ........................ 563 .......... 51 .......... 574 .......... 55 ..............
mental component
WOMAC Score ..................... 88 7 ......... 1 02 ......... 89 5 .......... 98 ...............
UCLAsoore ......................... 62 ........... 14 ........... 64 ........... 14 ...............
Range of Motion, °

Flexion M 10.3 110 10.0
EXtenSIonzg .......... 66 .......... 35 .......... 34 ...............
. Abductlon ........................ 422 .......... 5 2 .......... 409 .......... 47 ...............
. Adductlon ........................ 147 .......... 5 3 .......... 151 ........... 56 ...............
Cintemalrotaton 189 70 SWS  eqy ode
. EXtemaI rOtatlon ................. 40 3 .......... 74 .......... 378 .......... 79 ...............

“No statistically significant difference was seen between the 2 cohorts for any of the clinical measures.
Abbreviations: HHS, Harris Hip Score; SF-12, Short Form-12 Health Survey Score; UCLA, University of California:
at Los Angeles activity score; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

TablesswResults of ‘Clinical Indices ati6-MonthyFollow=up
Between the/2 Cohorts?

Arthroscopy Cohort Control Cohort

6-Month Follow-up Mean SD Mean SD
HHS 98.3 1.9 97.7 34
SF1zscore ........................ 524 e 111 .......... 503 .......... 89 ...............
physical component
SF 12 Score ........................ 554 ......... 100 ......... 541 ........... 81 ...............
mental component
WOMAcscore ..................... 93 4 .......... 24 .......... 91 1 ........... 77 ...............
.L.J CLA SCO re ......................... 78 ........... 1 9 ........... 70 ........... 21 ...............
Range of Motion, °

Flexion 114 9.8 112.2 12.3
. EXtenSlon ........................ 25 .......... 50 .......... 33 .......... 52 ...............
. Abductlo n ........................ 433 .......... 61 .......... 44 4 .......... 68 ...............
. Adductlon ........................ 158 .......... 9 2 .......... 153 .......... 62 ...............
Citemalrotaton 193 140 144 77 8
Extemalrotation A4 80 a9 66 B

2No statistically significant difference was seen between the 2 cohorts for any of the clinical measures.
Abbreviations: HHS, Harris Hip Score; SF-12, Short Form-12 Health Survey Score; UCLA, University of California
at Los Angeles activity score; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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compared with the control cohort (72.9 [SD,
15.5] vs 80.5 [SD, 11.8], respectively; P = .05). In
addition, there was a trend towards a decreased
SF-12 mental component score in the arthrosco-
py cohort (52.2 [SD, 9.3] vs 56.5 [SD, 7.8] in the
control cohort; P = .06). However, none of the
remaining clinical indices showed a significant
difference between the 2 cohorts, and there was
no difference in range of motion between the
2 cohorts at the 6-week follow-up visit (Table 4).

In addition, at 3-month follow-up, no statisti-
cally significant differences were seen between
the 2 cohorts for any of the clinical indices or
range of motion values. Both groups continued
to improve rapidly, with HHS of 96.9 (SD, 3.5)
in the arthroscopy cohort and 95.5 (SD, 6.6)
in the control cohort, and WOMAC scores of
88.7 (SD, 10.2) and 89.5 (SD, 9.8), respectively
(Table 5). Similarly, at the 6-month and 1-year
follow-up intervals, the 2 cohorts showed con-
tinued improvement in their clinical measures,
with no statistically significant differences be-
tween the 2 cohorts (Tables 6, 7).

At the most recent follow-up visit, more
than 1 year after surgery, the HHS was
99.5 (SD, 1.3) in the arthroscopy cohort and
99.2 (SD, 9.7) in the control cohort (P = .9),
and the WOMAC score was 93.5 (SD, 11.3) and
92.4 (SD, 12.2), respectively (P = .8). No signifi-
cantiperioperative, complications were seen’in
the arthroscopy cohort. In the arthroscopy co-
hort, 1 patient was diagnosedwith a deep venous
thrombosis 2. weeks after the procedure and was
placed on low-molecular-weight heparin and
coumadin for treatment. A second patient in the
arthroscopy cohort had continued serosangui-
nous drainage for 4 days postoperatively, which
resolved with continued compressive dressings.
To date, no patients in the arthroscopy or con-
trol cohorts have required a second operation or
revision of their components.

Discussion

Given the increasing prevalence of hip ar-
throscopies to treat multiple disorders of the
native joint, it is important to assess the po-
tential consequences of these procedures on
future arthroplasties. Piedade and colleagues,"
in a retrospective review of 1474 primary total
knee arthroplasties, showed a prior bony pro-
cedure (high tibial osteotomy, tibial plateau
fracture, patellar realignment) to be predictive
of decreased range of motion postoperatively.
In addition, a prior knee arthroscopy was as-
sociated with a higher rate of postoperative
complications, with 30% of the complications

www.amjorthopedics.com



Table 7. Results of Clinical Indices
at 1-Year Follow-up Between the 2 Cohorts?®

Arthroscopy
Cohort Control Cohort

1-Year Follow-up Mean SD Mean SD P
.|-.| H s ...................... 977 ........ 3 5 ........ 985 .......... 1 6 ..........
3F1 2 Score ............. 53 2 ........ 6 7 ........ 54 1 ........... 5 4 ........ 7
physical component

s|:1 2 Score ............. 56 o ........ 6 9 ........ 54 2 .......... 8 3 ........ 5
mental component

WOMAC Scor e .......... 952 ........ 9 9 ........ 95 0 .......... 8 7 ........ 9
.L.J C|_A Score ............... 87 ......... 1 4 ......... 84 ........... 1 3 ....... 6
Range of Motion, °

.. F|ex|on .................. 1 21 ......... 88 ......... 117 ........... 9 5 ........ 2

Extensmn .............. 04 ........ 2508 .......... 2 4 ........ 6

. AdeCtlon .............. 43 1 ......... 6 3 ........ 42 7 .......... 4 9 ........ 8

. Adducnon .............. 153 ........ 5 9 ........ 16 5 .......... 6 3 ........ 5

|ntema|rotat|on ........ 169 ........ 83175 ........... 6 9 ........ 8

. EXtemaertatlon ....... 38 8 ........ 9 4 ........ 41 5 .......... 5 2 ........ 2

2No statistically significant difference was seen between the 2 cohorts for any. of the clinical
measures.

Abbreviations: HHS, Harris Hip Score; SF-12, Short Form-12 Health Suryey Score; UCLA,
University of California at Los Angeles activity score; WOMAC, Western Ontario-and
McMaster Universities Osteoarthritis Index.

requiring a reoperation, and 8.3% of the complications requir-
ingpasrevision totalsknee arthroplasty. Kaplan-Meier survival
curves showed a survival rate of only 86.8% in/those patients
with a prior knee arthroscopy (vs 98.1% in those without a
prior kneegurgery).”” Therefore, the purpose of this study was
to evaluate the clinical outcomes of a series of patients who
received an HRA after a prior hip arthroscopy. After the initial
6-week follow-up visit, no significant difference was seen in
the functional outcomes between those patients with or with-
out a history of prior hip arthroscopy who received an HRA.

After analysis of patient outcomes using multiple clinical
measurement tools, at 6-week, 3-month, 6-month, 1-year, and
most recent follow-up intervals, the only significant difference
between the 2 cohorts was the WOMAC score at 6-week follow-
up. Interestingly, there was no significant difference seen in
the other clinical assessments, including the SF-12 score, HHS,
range of motion, or UCLA activity score (although this did
trend towards significance). This can be explained by the dif-
ference in both the mode of administration and various met-
rics assessed by these instruments. In comparison to the HHS
evaluation, the patient completes the WOMAC (rather than
the clinician) and also provides a more detailed assessment of
symptoms, pain, stiffness, and activities of daily living."” There-
fore, this study suggests that patients with a prior hip arthros-
copy may require more time to return to their activities of daily
living after an HRA. However, whether the statistically signifi-
cant difference between the 2 scores translates into a clinically
significant difference can be questioned.
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The clinical outcomes of this series of patients were excellent
at the short-term follow-up, and both groups achieved clini-
cal results comparable to prior reported results of HRA."1023:2¢
However, despite these results, there are several limitations to
this study. First, longer-term follow-up is required to deter-
mine if any significant differences (such as aseptic loosening,
infection, and prosthesis survival) are associated with a prior
hip arthroscopy. In addition, this study included a relatively
small cohort of patients who had a prior hip arthroscopy. How-
ever, a relatively large, single-surgeon database of 1357 HRAs
was reviewed, with only 51 cases being reported (3.7%). With
the increasing popularity of hip arthroscopy, the number of
patients presenting for HRA will likely continue to increase.
However, despite these limitations, this study shows that a
prior hip arthroscopy does not appear to affect the short-term,
clinical outcomes of a metal-on-metal HRA.
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