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Aims

lliopsoas impingement occurs in 4% to 30% of patients after undergoing total hip arthro-
plasty (THA). Despite a relatively high incidence, there are few attempts at modelling im-
pingement between the iliopsoas and acetabular component, and no attempts at modelling
this in a representative cohort of subjects. The purpose of this study was to develop a novel
computational model for quantifying the impingement between the iliopsoas and acetabu-
lar component and validate its utility in a case-controlled investigation.

Methods

This was a retrospective cohort study of patients who underwent THA surgery that included
23 symptomatic patients diagnosed with iliopsoas tendonitis, and 23 patients not diagnosed
with iliopsoas tendonitis. All patients received postoperative CT imaging, postoperative
standing radiography, and had minimum six months’ follow-up. 3D models of each patient’s
prosthetic and bony anatomy were generated, landmarked, and simulated in a novel iliop-
soas impingement detection model in supine and standing pelvic positions. Logistic regres-
sion models were implemented to determine if the probability of pain could be significantly
predicted. Receiver operating characteristic curves were generated to determine the model’s
sensitivity, specificity, and area under the curve (AUC).

Results

Highly significant differences between the symptomatic and asymptomatic cohorts were
observed for iliopsoas impingement. Logistic regression models determined that the im-
pingement values significantly predicted the probability of groin pain. The simulation had a
sensitivity of 74%, specificity of 100%, and an AUC of 0.86.

Conclusion

We developed a computational model that can quantify iliopsoas impingement and verified
its accuracy in a case-controlled investigation. This tool has the potential to be used preop-
eratively, to guide decisions about optimal cup placement, and postoperatively, to assist in
the diagnosis of iliopsoas tendonitis.
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Introduction

With its low revision rates, total hip arthro-
plasty (THA) is broadly viewed as a highly
successful operation for relieving pain and
restoring mobility after osteoarthritis (OA)
of the hip." However, revision rates do not
provide a holistic understanding of patient

outcomes as they do not capture postoper-
ative pain or dissatisfaction rates,>* which
may persist for several reasons.* These
include infection, instability, or soft-tissue
complications,* such as greater trochanteric
pain syndrome and iliopsoas tendonitis.® Ilio-
psoas tendonitis can occur due to protruding
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Table 1. Deidentified details of the symptomatic patient cohort, including age, sex, implant sizes, method of diagnosing iliopsoas tendonitis, and the
treatment the patient underwent.

Patient ID Surgeon Age,yrs Sex Side Cupsize Headsize Diagnosis Treatment
1 1 98 F Right 50 32 Active hip flexion test Cortisone injections and iliopsoas release
2 1 73 F Right 50 28 Active hip flexion test Cortisone injection
3 1 70 M Right 62 48 Active hip flexion test Cortisone injection
4 1 63 F Left 50 36 Active hip flexion test Cortisone injection and iliopsoas release
5 1 68 F Left 48 32 Active hip flexion test Cortisone injection and iliopsoas release
6 1 83 F Right 48 36 Active hip flexion test Cortisone injections and iliopsoas drainage
7 1 78 M Left 54 36 Active hip flexion test Cortisone injection
8 1 61 F Left 56 28 Active hip flexion test Cortisone injection
9 1 76 M Right 58 28 Active hip flexion test Cortisone injection and iliopsoas release

10 1 57 M Right 58 48 Active hip flexion test Cortisone injection

1 1 72 F Left 48 28 Active hip flexion test lliopsoas release

12 1 75 M Left 60 48 Active hip flexion test Cortisone injection

13 1 79 F Right 52 32 Active hip flexion test Cortisone injection

14 1 61 F Right 48 32 Active hip flexion test Cortisone injection

15 2 49 F Left 52 36 Pain in extension, bicycle test Cup revision

16 2 51 F Right 48 32 Pain in flexion, bicycle test Conservative treatment, including

physiotherapy
17 53 F Left 52 36 Pain in flexion, bicycle test Cup and stem revision
18 2 41 F Left 50 42 Pain in flexion and extension, Cup revision and iliopsoas release
bicycle test
19 2 63 F Left 54 36 Pain in flexion, bicycle test lliopsoas release with cup revision planned
20 46 F Left 48 40 Pain in flexion, bicycle test Conservative treatment, including
physiotherapy

21 2 26 F Right 48 36 Pain in flexion, bicycle test lliopsoas tenotomy

22 2 64 M Right 54 36 Pain in flexion, bicycle test lliopsoas tenotomy

23 2 39 F Left 48 36 Pain in flexion, bicycle test lliopsoas tenotomy

Retrospective

search of patients

Eligibility
assessment

Final patient
cohorts

Symptomatic Cohort

Asymptomatic Cohort

Retrospective search for THA
patients diagnosed with iliopsoas
tendonitis in two experienced
surgeons’ databases.

Retrospective search for THA patients
not diagnosed with iliopsoas tendonitis

in Surgeon 1 and 360 Med Care’s
databases.

Patients assessed for
eligibility.

Symptomatic cohort, n = 23.

Fig. 1

Asymptomatic patients, n = 23

Flowchart of the patient selection process for the symptomatic cohort, which includes patients who were diagnosed with iliopsoas tendonitis, and
asymptomatic cohort, which includes patients who were not diagnosed with iliopsoas tendonitis. THA, total hip arthroplasty.

screws or cement,*¢ excessive increases in offset or leg
lengthening,” an overhanging femoral collar,® or large
diameter femoral heads.*'* However, it is most frequently
attributed to an anteriorly exposed acetabular component

the component.™16

resulting from retroversion, lateralization, or oversizing of

The incidence of iliopsoas tendonitis and postopera-
tive groin pain is reported to be up to 29% of patients
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Fig. 2
Illustration of the landmarks taken for the simulation. The anterior superior iliac spine (ASIS) points and pubic symphysis form the anterior pelvic plane (APP)
and allow calculation of the supine pelvic tilt. Psoas Superior 1 to 3 and Psoas Inferior represent the ‘attachment sites’ of the iliopsoas. The femoral head
centre was used as the point at which the pelvis rotates around.

Impingement =

= ‘stretch’ of psoas (mm)

Green Path
(without cup)

Red Path =
(with cup)
Fig. 3
Schematic of the iliopsoas impingement simulation in a patient’s standing pelvic position. Three segments were chosen as they approximate the width of the

iliopsoas and the location it passes over the acetabular margin. These segments are composed of two paths: a green and a red path. The green path does not
include the cup and the red path does. The difference between these paths is equal to the impingement, and could be considered the ‘stretch’ of the iliopsoas

due to the cup.

after THA,*”211719 and up to 32% of patients after hip
resurfacing arthroplasty (HRA).*" It should be noted
that several of the most frequently cited papers inves-
tigating the incidence of iliopsoas impingement after
THA have found the incidence to be below 5%.7'*"
However, these studies were limited by small samples
of symptomatic patients,”""” were retrospective,”'*"
and are now two decades old.” Large variability in

rates of reported incidence may be explained by the
heterogeneity with regard to the duration of follow-up
and varying criteria of pain for inclusion.?® Therefore, it
may be that the true and current incidence of iliopsoas
impingement is unknown, particularly given the wide-
spread adoption of larger diameter femoral heads and
different surgical approaches in recent years.'01321.22
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Table II. Implant, patient, cup prominence, and iliopsoas impingement results for both cohorts of patients.

Variable Cohort Mean Range sD p-value
o Symptomatic 43.4 30.3t059.5 7.1
APP inclination . NS*
Asymptomatic 42.7 34.1to 55.2 4.9
R Symptomatic 18.0 -16.4 to 45.0 1.3
APP anteversion . NS*
Asymptomatic 20.0 1.4 t0 36.3 8.0
. e Symptomatic 2.1 -15.1to 15.5 7.2
Supine pelvic tilt ) NS*
Asymptomatic 2.7 -6.0t0 9.4 4.0
. L Symptomatic -3.3 -19.8t0o 13.3 7.9
Standing pelvic tilt . NS*
Asymptomatic -4.5 -14.8 t0 3.3 4.7
. Symptomatic 35.7 28 to 48 6.1
Head size . NSt
Asymptomatic 33.5 22to 36 3.4
. Symptomatic 52.0 48 to 62 4.3
Cup size K NS+
Asymptomatic 51.7 48 to 60 3.2
. Symptomatic 9.1 O0to 18.5 3.9
Cup prominence . 0.006*
Asymptomatic 5.7 O0to 13.1 4.0
X . Symptomatic 0.3 0.0t0 1.8 0.4
Supine mean impingement . 0.001*
Asymptomatic 0.0 0.0to 0.1 0.0
. . Symptomatic 0.4 0.0 to 2.1 0.5
Standing mean impingement . 0.001*
Asymptomatic 0.0 0.0to 0.1 0.0
. . o Symptomatic 0.7 0.0to 3.7 0.8
Supine maximum impingement . 0.002*
Asymptomatic 0.0 0.0t0 0.2 0.0
. . o Symptomatic 0.7 0.0to 4.2 0.9
Standing maximum impingement . 0.001*
Asymptomatic 0.0 0.0t0 0.2 0.0

*Independent-samples t-test.
TChi-squared test.
NS, not significant; SD, standard deviation.
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Cup prominence results for the symptomatic and asymptomatic cohorts.
The symptomatic cohort had significantly greater cup prominence values.
The edges of the box represent the 25" and 75" percentiles, the solid line
within the box represents the median, the dashed line represents the mean,
the lines represent the ranges, and the dot represents an outlier

Despite its relatively high incidence, iliopsoas
tendonitis is difficult to diagnose with certainty,
can require multiple iterations of treatment, and is
lacking in attempts to computationally model. As far
as the authors are aware, only one previous study
has attempted to quantify impingement between
the iliopsoas and cup.?®* This in vitro cadaveric study

concluded that impingement increased as cup antever-
sion decreased, and offset head centre cups with ante-
rior recess reduced iliopsoas impingement.?* However,
being a cadaveric study, it had several limitations. First,
the authors could not determine whether the impinge-
ment between the iliopsoas and acetabular component
would result in irritation and groin pain. Second, the
iliopsoas was simplified as a single wire and wire clear-
ance was used as a proxy for impingement. Finally, the
study did not assess if and by how much the impinge-
ment altered in functional positions.

We sought to develop an in-silico model that could
quantify impingement between the acetabular compo-
nent and iliopsoas and then validate its utility by
simulating impingement in a case-controlled inves-
tigation of symptomatic and asymptomatic patients.
The secondary aim was to identify anatomical and
surgical parameters that correlate with impingement.
Our primary hypothesis was that the simulation, using
anatomical and kinematic information about the pelvis,
femur, and acetabular component, would detect a
significantly greater level of iliopsoas impingement in
the symptomatic cohort. Our secondary hypothesis
was that the simulation would be a better predictor
of iliopsoas tendonitis than the traditional cup promi-
nence measurement.
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Fig. 5
Mean and maximum impingement results for the symptomatic and asymptomatic cohorts in supine and standing positions. The symptomatic cohort had
significantly greater mean and maximum impingement values in both standing and supine.

Table Ill. Logistic regression model for predicting the probability of
iliopsoas tendonitis with cup prominence.

Parameter SE Coefficient p-value
Intercept 0.75 -1.68 0.024
Cup prominence 0.09 0.23 0.013

SE, standard error.

Table IV. Logistic regression model for predicting the probability of
iliopsoas tendonitis with standing mean impingement.

Parameter SE Coefficient p-value
Intercept 0.50 -1.50 0.003
Standing mean impingement 11.90 27.94 0.019

SE, standard error.

Table V. Logistic regression model for predicting the probability of
iliopsoas tendonitis with standing maximum impingement.

Parameter SE Coefficient p-value
Intercept 0.51 -1.2 0.003
Standing maximum 5.26 12.42 0.018

impingement

SE, standard error.

Methods

This was a retrospective cohort study comparing ilio-
psoas impingement between a cohort of symptomatic
patients who were diagnosed with iliopsoas tendonitis
after THA surgery, and acohort of asymptomatic patients
who were not diagnosed with iliopsoas tendonitis after
THA. The primary outcome was a difference in detected
impingement values. Secondary outcomes were differ-
ences in cup prominence, cup size, pelvic tilt, and cup
orientation. This retrospective study was approved by
the Bellberry Human Research Ethics Committee (study
number 201203710).

ROC Curve for Cup Prominence
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Fig. 6
Receiver operating characteristic (ROC) curve for the cup prominence
logistic regression model. AUC, area under the curve.

Patient population. A retrospective search for THA
patients who were diagnosed with iliopsoas tendo-
nitis was conducted in two experienced surgeons’
(WLW and ]B) databases. Inclusion criteria were that
patients had undergone primary THA with postoper-
ative CT imaging, postoperative standing radiograph,
minimum six months’ follow-up, and to have a hemi-
spherical acetabular component implanted. Exclusion
criteria included hip resurfacing implants, metal-on-
metal (MoM) implants, and dual-mobility cups. After
application of inclusion and exclusion criteria to these
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Logistic regression models for standing mean and standing maximum

impingement to predict iliopsoas tendonitis. Both significantly predicted the
probability of iliopsoas tendonitis (p = 0.019 and p = 0.018, respectively).

database searches, 23 patients remained. The details of
this patient cohort can be found in Table I.

The asymptomatic cohort similarly consisted of

23 patients. Atotal of 14 of these patients were randomly
selected from Surgeon 1’s database of patients after
ensuring that they were not diagnosed with postop-
erative iliopsoas tendonitis and met the inclusion and
exclusion criteria. The remaining nine patients were
randomly selected from a database of patients referred
to 360 Med Care for postoperative THA analysis for
non-groin pain-related causes, ensuring they also met
the inclusion and exclusion criteria. A flowchart of the
retrospective cohort selection process can be found in
Figure 1.
Diagnosis of iliopsoas tendonitis. Prior to both surgeons’
clinical examination and diagnosis of iliopsoas tendoni-
tis, a patient history was taken with patients indicating
groin pain with active hip flexion activities, such as pain
lifting their leg onto a bed or into a car. Patients also
often reported groin pain with sneezing or coughing.

Diagnosis for Surgeon 1 was confirmed via the active
hip flexion test in supine. Diagnostic criteria included no
pain at rest, no pain with passive flexion of 10°, and pain
with active flexion of 10° with a straight leg raise. The
same tests were performed in seated without flexion as a
secondary confirmation.

Diagnosis of iliopsoas tendonitis for Surgeon 2 was
similarly confirmed via clinical examination of the
patient. Pain at flexion in a bicycle test indicated ante-
riorimpingement between the iliopsoas and acetabular

component leading to inflammation. Pain from an
apprehension test (extension and external rotation) or
at extension in the bicycle test indicated the iliopsoas
may be functioning as an anterior stabilizer to the hip
joint, causing overuse and irritation of the iliopsoas.
Generation and landmarking of 3D models of the bony
anatomy and prostheses. All CT scans had a Z-direction
pixel thickness of 1.25 to 1.5 mm and in-plane res-
olution of 0.8 to T mm x 0.8 to T mm. Segmenting
and landmarking was performed in ScanlP R-2020.09
(Synopsys, USA) to generate 3D models of the patients’
bony anatomy and prostheses with quality checks of
the segmentation and landmarks by qualified surgical
planning engineers to ensure accuracy. Segmentation
was performed semi-automatically using in-built func-
tions augmented with manual segmentation to finalize
the models. The 3D models included the pelvis, opera-
tive femur, acetabular component, and femoral stem. A
hemispherical cup was registered to all acetabular cups
to reduce inaccuracies associated with flare in the CT
distorting the segmented model.

Landmarks (Figure 2) were taken manually of the

patient’s left and right anterior superior iliac spine
(ASIS), left and right pubic symphysis (PS), the femoral
head centre, three superior iliopsoas attachment sites,
and one inferior iliopsoas attachment site. The ASIS and
PS points were taken to determine the patient’s anterior
pelvic plane (APP), which was used to measure their
supine pelvic tilt and reference the cup orientation to.
The iliopsoas insertion sites included one point on the
lateral superior plateau of the patient’s L5 vertebrae,
the lateral-most point on the patient’s L5 transverse
process, a point approximately 3 to 5 mm lateral of the
patient’s sacroiliac joint, and the medial-most point of
the patient’s lesser trochanter (LT).
Simulating iliopsoas impingement. The simulation,
which was developed in R Studio v1.3.1903 (USA), be-
gan by importing the bony and prosthetic 3D models
in their supine (CT) positions. A representation of the
iliopsoas was generated with a novel algorithm by trac-
ing the shortest path from each superior attachment
site around the acetabular margin of the pelvis to the
inferior attachment site. These three points were cho-
sen as they provided a reproducible and accurate rep-
resentation of the width of the iliopsoas and the loca-
tion it passes over the acetabular margin.?*

Each segment was composed of two paths: a green
path and a red path. The green path did not include the
acetabular component and the red path did. Impinge-
ment, which could be considered the ‘stretch’ of the
iliopsoas due to the acetabular component, was calcu-
lated as the difference in lengths of the green and red
paths for each segment (Figure 3). Therefore, in cases
with no iliopsoas impingement, the path lengths were
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Receiver operating characteristic (ROC) curves for the standing mean impingement and standing maximum impingement logistic regression models. AUC,

area under the curve.

of equal length. In cases with impingement, the red
path was lengthened relative to the green path.

Three separate impingement values (one for each
segment) were calculated in supine and reported as
the mean and maximum of these values: supine mean
impingement and supine maximum impingement. The
pelvis was then rotated to its standing pelvic orienta-
tion using the difference in supine and standing pelvic
tilts, and the same impingement detection algorithm
was performed. These standing impingement values
were reported as standing mean impingement and
standing maximum impingement.

Calculating cup prominence. Cup prominence was
measured using the same method proposed by Cyteval
et al* as the most protruded length of acetabular com-
ponent that was exposed anteriorly on 2D CT images
in the axial plane.

Statistical analysis and power calculation. Statistical
analysis was performed in R Studio. An a value of 0.05
was used to determine clinical significance. Two-way,
independent-samples t-tests were used to determine
significant difference for continuous variables and
chi-squared tests for categorical variables. Logistic re-
gression models were used to test if cup prominence,
standing mean impingement, or standing maximum
impingement values predicted the probability of iliop-
soas tendonitis. Receiver operator characteristic (ROC)
curves were generated to determine the simulation’s
area under the curve (AUC) and optimal predictive
threshold for sensitivity and specificity. A post hoc
power calculation with an a of 0.05 determined that

samples of 23 patients in each cohort had a power of
95% to detect a difference in maximum impingement of
0.75 mm. The final sample sizes were therefore deemed
sufficient.

Results

No statistically significant difference between symp-
tomatic and asymptomatic cohorts was found for cup
anteversion, cup inclination, cup size, femoral head
size, supine pelvic tilt, or standing pelvic tilt (Table II).
The mean cup prominence for the symptomatic cohort
was 9.1 mm (standard deviation (SD) 3.9) and 5.7 mm
(SD 4.0) for the asymptomatic cohort. The difference
was statistically significant (p = 0.006, independent-
samples t-test) (Figure 4). The mean supine impinge-
ment for the symptomatic cohort was 0.3 mm (SD 0.4)
and 0.0 mm (SD 0.0) for the asymptomatic cohort.
The difference was statistically significant (p = 0.001,
independent-samples t-test). The mean standing
impingement for the symptomatic cohort was 0.4 mm
(SD 0.5) and 0.0 mm (SD 0.0) for the asymptomatic
cohort. The difference was statistically significant (p =
0.001, independent-samples t-test). The mean supine
maximum impingement for the symptomatic cohort
was 0.7 mm (SD 0.8) and 0.0 mm (SD 0.0) for the
asymptomatic cohort. The difference was statistically
significant (p = 0.001, independent-samples t-test).
The average standing maximum impingement for the
symptomatic cohort was 0.7 mm (SD 0.9) and 0.0 mm
(SD 0.0) for the asymptomatic cohort. The difference
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was statistically significant (p = 0.001, independent-
samples t-test) (Figure 5).

Cup prominence (p = 0.024) significantly predicted
the probability of iliopsoas tendonitis in a logistic regres-
sion model (Table ). The optimal cut-off point for cup
prominence as a predictor of iliopsoas tendonitis was
6.50 mm. Using this cut-off point, the logistic regression
model showed a sensitivity of 83%, specificity of 57%,
and an AUC of 0.72 (Figure 6).

Standing mean impingement (p = 0.019) and
standing maximum impingement (p = 0.018) signifi-
cantly predicted the probability of iliopsoas tendonitis
in logistic regression models (Figure 7, Table IV, and
Table V). The optimal cut-off point for mean impinge-
ment as a predictor of iliopsoas tendonitis was 0.04 mm
(Figure 8). Using this cut-off point, the logistic regression
model showed a sensitivity of 78%, specificity of 91%, and
an AUC of 0.86. The optimal cut-off point for maximum
impingement as a predictor of iliopsoas tendonitis was
0.16 mm (Figure 8). Using this cut-off point, the logistic
regression model showed a sensitivity of 74%, specificity
of 100%, and an AUC of 0.86.

Discussion

We have demonstrated that our novel simulation can
detect symptomatic iliopsoas tendonitis via a retro-
spective, case-controlled investigation with the symp-
tomatic patients exhibiting significantly greater levels
of simulated impingement. Impingement measured
by our simulation was also a stronger predictor of
iliopsoas tendonitis than the conventional cup promi-
nence measurement.

We found similar levels of cup prominence in the
symptomatic cohort to previous investigations into
patients with iliopsoas tendonitis.®?** However, as
illustrated through the logistic regression models, cup
prominence did not predict iliopsoas tendonitis as
well as our simulation. This may be due to inaccura-
cies associated with taking measurements on 2D slices
from CT studies to investigate 3D structures.?®? For
example, despite several patients in the asymptomatic
cohort having relatively high cup prominence values,
no impingement between the iliopsoas and cup was
observed in these patients. This indicated that the simu-
lation could differentiate between cup prominence that
results in impingement and cup prominence that does
not. These findings are likely due to these patients’
combined pelvic and femoral kinematics preventing the
iliopsoas from impinging with the acetabular compo-
nent. If this belief is correct, it would shed light on the
kinematic relevance of spinopelvic and pelvic-femoral
motion to iliopsoas irritation.

Interestingly, three symptomatic patients had no
impingement detected by the simulation (‘false nega-
tives”) but relatively high cup prominence values and very

large diameter femoral heads (> 40 mm) with monoblock
cups. In these cases, the femoral head was preventing the
iliopsoas and cup from impinging by ‘lifting’ the iliopsoas
off the exposed cup. Despite no impingement between
the iliopsoas and cup, these patients were still diagnosed
with iliopsoas tendonitis and there may be multiple other
reasons for their diagnosis. First, large diameter femoral
heads may irritate the iliopsoas by ‘stretching’ it.>'%13
Second, a high combined functional anteversion may
lead the iliopsoas to function as an ‘anterior stabilizer’ to
the prosthetic joint, causing overuse and irritation,*3%*' or
leading to posterior prosthetic impingement that irritates
the iliopsoas through repeated anterior micro-instability.
Third, there may have been excessive lengthening or
offset changes made intraoperatively.” The existence of
these patients led to the baseline risk of approximately
18% chance of iliopsoas tendonitis after THA, despite zero
impingement. This reflects the multicausal nature of post-
operative groin pain, which may be caused by reasons
other than impingement with the cup.*5' Similarly, four
asymptomatic patients had very little impingement (<
0.15 mm) detected by the simulation (‘false positives’),
which may indicate a threshold level of impingement for
irritation to occur or may represent the margin of error of
the simulation.

Our study had several limitations. First, the retrospec-
tive nature of the study meant that not all patients had
the requisite imaging, necessitating exclusion from the
study. The retrospective nature of the study also presented
limitations regarding the lack of preoperative data. After
removal of the native femoral head and insertion of the
femoral and acetabular components from THA surgery,
the pathway traced by the iliopsoas will change, and the
extent of this change may also be a contributing factor
to the onset of tendonitis. For example, it is known that
excessive lengthening at the hip or changes to offset can
irritate the iliopsoas;” however, there may be other pre- to
postoperative changes that also irritate the iliopsoas, such
as changes in functional femoral rotation. The availability
of preoperative CT scans would have allowed for simula-
tion of the preoperative iliopsoas and comparison to the
postoperative iliopsoas, which might have given insight
into the other sources of tendonitis. Second, sample size-
related limitations are likely the reason for not observing
a statistically significant difference in cup anteversion or
cup size, as these have been shown to be a risk factor for
iliopsoas impingement.?! Third, although we did report
the treatment for the symptomatic patients, we did not
report on the outcomes and success of these treatments.
Approaches to treating iliopsoas tendonitis are well
documented in previous literature, and this was not an
objective of the study. However, an investigation of the
relationship between the level of impingement and the
success of different treatments paths may be warranted.
Finally, we did not address changes in functional femoral
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rotation from supine to standing, which has been shown
to have significant variation.3%3

Further research may involve investigating the
impingement values in cohorts of symptomatic and
asymptomatic patients with hip resurfacing arthro-
plasties. This may provide insight into differing mecha-
nisms of groin pain as these two operations have been
reported to have significantly different incidences of
groin pain.”?"121417 However, ultimately, the ambition for
this simulation is to assist with preoperative planning for
THAs by guiding decisions about optimal cup placement
in concert with other tools, such as prosthetic and bony
impingement simulations.

In conclusion, we have developed a computational
model that can quantify impingement and verified its
accuracy in a case-controlled investigation by simu-
lating impingement in symptomatic and asymptomatic
patients. However, iliopsoas tendonitis is also a complex
issue and not simply related to acetabular component
exposure. This tool has the potential to be used preoper-
atively, to guide decisions about optimal cup placement,
and postoperatively, to aid in the diagnosis of iliopsoas
tendonitis and determine an appropriate treatment
pathway.

A Take home message

’) - lliopsoas tendonitis is a relatively common complication
after total hip arthroplasty, and is most frequently attributed to
impingement between the iliopsoas and acetabular cup.

- We have developed a simulation that can detect impingement between

the iliopsoas and cup, and validated it in a case-controlled investigation.

- This simulation has the potential to be used in preoperative planning

to optimize cup positioning.
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