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Multifid Iliopsoas Tendons Are More Common in ®
Patients With Painful Snapping Iliopsoas Tendons

updates.

Alan Hwang, M.D., Maximilian Martinez, M.D., Courtney Marie Cora Jones, Ph.D., M.P.H.,
and Brian Giordano, M.D.

Purpose: To retrospectively determine the prevalence of multifid tendons in a population of patients who underwent
iliopsoas release for painful snapping iliopsoas tendons. Methods: Patients who underwent iliopsoas release for painful
snapping iliopsoas tendons were retrospectively identified from a database of patients who had undergone arthroscopic
hip surgery performed by a single surgeon between 2011 and 2020. Patients who had incomplete data or who underwent
prior fracture fixation, joint arthroplasty, pelvic surgery, or other interventions for snapping hip were excluded. Magnetic
resonance imaging (MRI) and operative reports were reviewed and compared with those of an age-matched control group
of patients who had undergone hip or pelvic MRI examinations in the past year for different indications. Results: This
study included 91 patients (78 female and 13 male patients; mean age, 23.3 years) who were treated operatively for
painful snapping hip and 78 controls (54 female and 24 male patients; mean age, 28.4 years) who received hip or pelvic
MRI for other indications. Among the patients who underwent iliopsoas release, there were 5 unifid iliopsoas tendons
(5.5%) compared with 86 multifid iliopsoas tendons (94.5%) when classified with MRI whereas operative examination
showed 19 unifid tendons (20.9%) compared with 72 multifid tendons (79.1%, P < .001). When the MRI scans of the
operative group were compared with the MRI scans of the control group, the patients who underwent surgery for painful
snapping hip had a higher rate of multifid tendons (94.5% of operative hips compared with 69.2% of control right hips
[P < .001] and 74.4% of control left hips [P < .001]). However, when the operative reports were used to classify the
iliopsoas tendon, there was no significance between the operative and control groups (79.1% of operative hips had
multifid tendons compared with 69.2% of control right hips [P = .141] and 74.4% of control left hips [P = .464]).
Conclusions: For patients with symptomatic snapping hip undergoing iliopsoas lengthening, multifid iliopsoas tendons
are more prevalent than in a control population. Level of Evidence: Level IV, prognostic case series.

liopsoas disorders are the primary cause of chronic
groin pain in 12% to 36% of athletes." A common
iliopsoas disorder is the internal snapping hip syn-
drome, in which an audible and sometimes painful click
is experienced when the lower extremity is moved from
a position of more than 90° of hip flexion and
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abduction to a position of extension and relative
adduction.” Typically, symptoms improve with nonop-
erative measures including stretching, physical therapy,
nonsteroidal anti-inflammatory medication, activity
modification, and local anesthetic injection. If the hip
continues to be symptomatic despite conservative
measures, surgical lengthening of the iliopsoas tendon
and debridement can provide relief, with reported
success rates greater than 80%.°°

In addition to its role in maintaining the position of
the lumbar spine during hip flexion, the iliopsoas acts as
a dynamic stabilizer to keep the femoral head reduced
within the acetabulum, primarily from 0° to 15° of
flexion, and acts as a flexor of the lower extremity,
primarily from 45° to 60° of flexion.” Chronic iliopsoas
pathology can also contribute to atraumatic hip insta-
bility, making its evaluation part of a comprehensive
treatment plan for patients with hip pathology. There is
a strong association with intra-articular hip pathology
in patients with painful iliopsoas tendons, given that
magnetic resonance imaging (MRI) in prior studies has
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171 patients identified who underwent
arthroscopic iliopsoas release

40 patients excluded due to
insufficient or missing images in
PACS system

Fig 1. Flowchart showing exclusion of pa-

131 patients

tients from study. (PACS, picture archiving
and communication system.)

40 patients excluded with insufficient or
missing operative reports

Final Cohort

91 patients

revealed associated chondral and labral abnormalities in
67% to 100% of these patients.’

A painful snapping iliopsoas tendon can be treated
with arthroscopic release.”*® Prior cadaveric anatomic
studies,” MRI studies,” and ultrasound studies'’ have
reported that the iliopsoas tendon is bifid or trifid 14%
to 72% of the time. Incomplete release of the iliopsoas
tendon or release of only 1 slip of tendon when mul-
tiple slips are present can result in refractory pain that
necessitates additional surgery.'' Therefore, knowledge
of the incidence of multifid iliopsoas tendons can help
individuals who treat this condition.

The purpose of this study was to retrospectively
determine the prevalence of multifid tendons in a
population of patients who underwent iliopsoas release
for painful snapping iliopsoas tendons. We hypothe-
sized that patients who underwent iliopsoas release for
painful snapping iliopsoas tendons would have a higher
prevalence of multifid iliopsoas tendons.

Methods

After institutional review board approval was ob-
tained, patients who underwent iliopsoas release for
painful snapping iliopsoas tendons were retrospectively
identified from a database of patients who had under-
gone arthroscopic hip surgery between 2011 and 2020
performed by a single surgeon (B.G.). The exclusion
criteria included patients with incomplete data such as
insufficient images or missing operative notes; those
who previously underwent fracture fixation, joint
arthroplasty, or other interventions for snapping hip;
and those who previously underwent pelvic surgery.

Patients who underwent arthroscopic iliopsoas length-
ening were identified by Current Procedural Termi-
nology (CPT) billing code 29999 and were verified to
have undergone an iliopsoas fractional lengthening
procedure by the operative reports. Iliopsoas release
was performed arthroscopically and assessed in an
intracapsular manner. All operative patients were
evaluated by a fellowship-trained, board-certified,
sports medicine orthopaedic surgeon (B.G.) specializing
in hip pathology. An age-matched control group was
selected from patients who underwent MRI of the
pelvis or hip at the same institution in the past year for
non-orthopaedic indications. Details regarding enroll-
ment of operative patients are presented in Figure 1.

MRI scans of the operative hip as well as both control
hips were evaluated by either an orthopaedic surgery
fellow (M.M.) or resident (A.H.) to determine the
number of iliopsoas tendons present at the level of the
hip capsule (Figs 2 and 3). The number of tendons
identified and released was recorded from the operative
reports. All patients were treated with iliopsoas release
between 2011 and 2020. Demographic data were
gathered through retrospective chart review of enrolled
subjects and included age at the time of surgery, sex,
and subsequent hip operations.

Statistical analysis was conducted using Microsoft
Excel (Redmond, WA) and SAS software (version 9.4;
SAS Institute, Cary, NC) and included basic summary
analysis, the Student ¢ test, and the ¥ test as appro-
priate. P < .05 was considered significant. The K statistic
and the McNemar test were used to determine the level
of agreement regarding whether the iliopsoas tendon
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Fig 2. Magnetic resonance imaging slice (axial intermediate
fat-suppressed sequence) showing bifid iliopsoas tendon
(arrows) in right hip.

was unifid or multifid between the MRI scans and the
operative reports.

Results

Overall, 91 operative patients who underwent iliop-
soas release and 78 controls were included in the final
data set. There were 78 female patients (86%) in the
operative group and 53 female patients (68%) in the
control group. The average age of the operative patients
was 23.3 years (range, 14-52 years; standard deviation,
8.6 years), whereas the average age of the controls was
28.4 years (range, 14-39 years; standard deviation, 6.3
years) (Table 1).

Of the 91 patients who underwent iliopsoas release,
86 (95%) were noted to have multifid tendons on MRI
whereas 72 (79%) were noted to have multifid tendons
in the operative reports. The classification of the iliop-
soas tendon was statistically significant between the
MRI scans and the operative notes (P < .001). The K
statistic between the 2 diagnostic modalities was 0.27,
indicating poor agreement between MRI and arthro-
scopic visualization of the iliopsoas tendon.

On the MRI examinations of the 78 control patients,
54 (69.2%) were noted to have multifid iliopsoas ten-
dons on the right side whereas 58 (74.4%) were noted
to have multifid iliopsoas tendons on the left side. The
% analysis comparing the MRI scans of the operative
hips with the MRI scans of the control hips showed a
significant difference between the 2 groups, for both
control right and control left hips (94.5% of operative
hips had multifid tendons compared with 69.2% of
control right hips [P < .001] and 74.4% of control left
hips [P < .001]) (Table 2).

However, a similar analysis comparing the iliopsoas
tendons based on the operative reports rather than the
MRI scans did not show any significant difference be-
tween the operative hips and control right hips (79.1%
of operative hips had multifid tendons compared with
69.2% of control right hips, P = .141). This result was
also not significant when the operative hips were
compared with control left hips (79.1% of operative
hips had multifid tendons compared with 74.4% of
control left hips, P = .464) (Table 3).

Discussion

In this study, we found that the prevalence of multifid
iliopsoas tendons in patients undergoing release was
79.1% as determined by arthroscopic visualization.
When MRI was used as the diagnostic modality to
determine whether the iliopsoas tendon was unifid or
multifid, the prevalence was even higher, at 95%.
These results indicate that multifid iliopsoas tendons are
more prevalent than previously reported. Philippon
et al.” found the prevalence of multifid iliopsoas ten-
dons to be 71.7% in a cadaveric study, whereas
Crompton et al.” found the prevalence of bifid iliopsoas
tendons in a pediatric population to be 21% based on
MRI. One reason for the higher prevalence found in
our study compared with the study by Crompton et al.
is that we made the classification of whether the
iliopsoas tendon was unifid or multifid at the level of
the hip joint whereas Crompton et al. made the

Fig 3. Magnetic resonance imaging slice (axial intermediate
fat-suppressed sequence) showing unifid iliopsoas tendon
(arrow) in left hip. A, anterior.



4 A. HWANG ET AL.

Table 1. Demographic Data of Operative and Control Groups

Operative Group Control Group

Total hips, n 91 78
Mean age (SD), yr 23.3 (8.6) 28.4 (6.3)
% Male sex 14.3 32.1

SD, standard deviation.

determination more distally, between the femoral neck
and lesser trochanter.

With these findings, this study identifies another
anatomic feature that is more common in patients with
symptomatic snapping hip. Multifid anatomy of the
iliopsoas may predispose to symptomatic hip snapping
because this adds more tendinous volume to the overall
muscle-tendon unit. This potentially creates more op-
portunity for symptomatic contracture and abrasion of
the additional tendinous portions over the anterior fe-
mur and pelvis. Previous studies have identified other
predisposing factors such as lumbopelvic hyperlordosis
in dancers, in which the femoral head is brought
anteriorly in the acetabulum and thought to cause
symptomatic snapping of the iliopsoas tendon.'? Pelvic
anteversion or proximal femoral anteversion can also
contribute to extra-articular snapping as the hip flexor
or extrinsic muscles are placed under increased ten-
sion."”” Furthermore, bony dysmorphology of the
anterior inferior iliac spine has been found to cause
extra-articular snapping of the iliopsoas as well."*

Although this study suggests that multifid iliopsoas
tendons are a risk factor, it is also notable that multifid
tendons are not the only risk factor for a symptomatic
snapping hip nor does their presence guarantee they
will be symptomatic. Patients undergoing revision did
not have multifid tendons at a greater frequency than
the control group—a finding that supports previous
works suggesting that bony pelvic anatomic measures
contribute to this problem.'*">'° It is our belief that in
these patients, scar and contracture after an index
surgical procedure exacerbate these anatomic varia-
tions, thus leading to the symptoms experienced.

In addition to the findings of our study, thorough
knowledge of the other underlying etiologies of painful
snapping hip must be considered before treating a pa-
tient with arthroscopic iliopsoas lengthening. In our

Table 2. Comparison Between Operative and Control Groups
Based on MRI Scans

P Value
(Compared With
Unifid, n (%) Multifid, n (%) Operative Group)

Operative group 5 (5.5) 86 (94.5) —
Control group
Right hip 24 (30.8) 54 (69.2) <.001
Left hip 20 (25.6) 58 (74.4) <.001

MRI, magnetic resonance imaging.

Table 3. Comparison Between Operative and Control Groups
Based on Operative Reports

P Value
(Compared With
Unifid, n (%) Multifid, n (%) Operative Group)

Operative group 19 (20.9) 72 (79.1) —
Control group
Right hip 24 (30.8) 54 (69.2) 141
Left hip 20 (25.6) 58 (74.4) 464

experience, correcting variables such as poor exercise
strategies or treating underlying bony pathology and
dysmorphology will fix the painful snapping hip and
preclude the need for operative intervention on the
iliopsoas tendon. The release and lengthening of the
iliopsoas tendon are not without risk, and prior
research in patients who underwent arthroscopic
treatment of femoroacetabular impingement has sug-
gested poorer outcomes in those who underwent
iliopsoas tenotomy compared with those who did
not.'”'® There must be judicious selection of patients
for the treatment of painful snapping hip with iliopsoas
tenotomy or lengthening to prevent further instability,
weakness, and continued pain.'”

There was poor agreement on whether the iliopsoas
tendon was unifid or multifid between the MRI scans
and the operative reports, with MRI being more sensi-
tive. One contributing reason may be the difficulty in
fully visualizing the secondary or tertiary bands of the
iliopsoas tendon arthroscopically, or the decision made
to not further violate musculature in order to dissect
out accessory tendons. Previous literature has described
continued symptoms due to an unreleased second head
of a bifid iliopsoas tendon, which went unrecognized
during the index operative release.'' This underlies the
importance of preoperative recognition of multifid
tendons, and if the multiple tendon heads are not easily
visible through the initial transcapsular window,
further exposure should be performed for a more
complete release if this is the surgeon’s intent.
Although prior studies have found that a full release of
the iliopsoas tendon does not fully release the entire
musculotendinous unit, because there is a significant
contribution from the muscle belly all the way to the
insertion at the lesser trochanter,”” not every patient
with multiple tendon slips requires a release of both
tendons. In certain populations such as active compet-
itive athletes, it may be best to accept some
snapping—and even painful snapping—because over-
lengthening may lead to challenges with high-level
conditioning or unacceptable loss of flexion
strength.'” These considerations highlight the impor-
tance of understanding the patient’s goals for surgery,
the symptoms that are most affecting the patient, and
the patient’s underlying anatomic risk factors when
making an operative plan for iliopsoas tendon release.
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Previous studies evaluating multifid tendons using
MRI and ultrasound imaging, as well as operative and
cadaveric evaluations, have reported a wide range of
frequencies, from 5% to 72%.>%”?"?? In this study,
the prevalence in the control group was nearly identical
to the upper limit of this range and therefore has clin-
ical legitimacy. Our findings suggest that in patients
with hip pain and an imaging workup revealing mul-
tifid iliopsoas tendons, there must be heightened
awareness of symptomatic snapping iliopsoas tendons
as a source of their pain. Furthermore, understanding
that there is a high frequency of multifid tendons may
help prevent surgeons from performing incomplete
release of the symptomatic iliopsoas tendon.

Limitations

This study is limited by its retrospective nature. How-
ever, patients were selected for arthroscopic iliopsoas
release based on a constellation of symptoms and
examinations performed by a fellowship-trained, board-
certified, sports medicine orthopaedic surgeon special-
izing in hip pathology in all instances. A prospective
study might offer more robust results but also might
confer more bias in the way asymptomatic or mildly
symptomatic snapping hips are assessed. These findings
could also benefit from a matched cohort of patients
with hip pathology without painful snapping, but this
could not be assessed in this study. A further limitation is
that the MRI scans were split between reviewers and
only interpreted once, so no agreement statistic between
the MRI reviewers can be calculated. Moreover, because
the control group was matched on age, there was a
higher proportion of male patients as the sample set of
controls skewed much older and more male. This dif-
ference in sex may limit the ability to draw a direct
comparison. Finally, outcome data differentiating results
from patients with unifid and multifid tendons could add
utility in this finding as a prognostic indicator.

Conclusions
For patients with symptomatic snapping hip under-
going iliopsoas lengthening, multifid iliopsoas tendons
are more prevalent than in a control population.
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