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ABSTRACT

This study evaluated the outcomes of arthroscopic surgery for the treatment of external snapping hip at 2- to 10-year follow-ups. Eighteen patients
with refractory external snapping hip treated by arthroscopic surgerywere enrolled in this prospective study. All patients underwent unsuccessful
conservative treatment for more than 3 months before surgery. We made diamond-shaped defects on the iliotibial band and resected peripheral
fibrosis tissues for iliotibial band release with an arthroscopic approach. The visual analog scale (VAS), modified Harris hip score and return to
previous level of activity were evaluated as functional outcomes. In addition, residual discomfort or the presentation of complications was also
investigated. The average follow up period was 7 years. The modified Harris hip score increased from 70.08 preoperatively to 93.14 postopera-
tively, and theVAS score decreased from3.67 preoperatively to 1.17 2weeks after the operation and declined to 0.33 at the last follow-up. Neither
recurrence of snaps nor complications were recorded. Two patients complained of a tight sensation with tenderness after exertion. Our clinical
outcomes were compatible with those of previous studies, and no long-term complications were noted, even with a relatively longer follow-up
period than what was reported in previous studies. Arthroscopic surgery is a safe and effective treatment that can provide promising long-term
clinical outcomes for patients with refractory external snapping hip.

INTRODUCTION
Snapping hip, also called Coax saltans, are described as audible
or palpable snaps during themotion of hip joints.This ailment is
frequently seen in young adults with high activity demand, such
as dancers or CrossFit athletes [1, 2, 31]. It can be divided into
three types according to different limping sites: external, inter-
nal, and intra-articular. Among them, external snapping hip are
themost common [1–3]. External snapping hip is caused by fric-
tion between the thickenedposterior part of the iliotibial bandor
anterior part of the gluteus maximus and the great trochanter of
the femur, causing great trochanteric bursitis responsible for pain
[2, 4–8].

Althoughasymptomatic snappingof thehip is not uncommon
[7], the condition may progress to marked pain and limit the
range of motion of the hip joint. Typically, conservative treat-
ment is used first for symptomatic patients, including activity
modification, physical therapy, nonsteroidal anti-inflammatory
drugs or local injection of steroids [1, 2, 4, 9, 32]. However, sur-
gical intervention shouldbe considered if conservative treatment
fails.

Inprevious studies, surgical treatmenthas providedpromising
clinical outcomes and high satisfaction levels [4, 10–21].

The surgical treatment of external snapping hip can be both
open and arthroscopic. Various arthroscopic surgical techniques
have been introduced, and most of the literature reveals good
clinical results [3, 10–13, 15–27]. Although some articles have
demonstrated the long-term outcomes of open surgery, no
published literature has evaluated the long-term clinical out-
comes of arthroscopic surgery. Thus, this study aimed to assess
the long-term clinical outcomes of arthroscopic treatment for
external snapping hip.

MATERIALS AND METHODS
Patients and preoperative evaluation

Between April 2003 and January 2018, 18 patients with uni-
lateral external snapping hip received arthroscopic diamond-
shaped iliotibial band release by a single senior surgeon and
this study was performed prospectively.The evaluation included
physical examination to reproduce snaps by passive flexion and
extension of the hip and localize tender points over the greater
trochanter area with palpitation. Ober’s test was performed to
confirm the tightness of the iliotibial band. Anteroposterior
radiographs of the pelvis and hip joints with weight bearing
position were obtained in all cases to exclude bony lesions or
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deformities, andmagnetic resonance imaging of the hip jointwas
used in some cases to exclude intraarticular lesions. All patients
received conservative treatment for at least 3 months, and sur-
gical intervention was indicated if the symptoms persisted after
unsuccessful conservative treatments. Patients were excluded if
they had any of the following features: (i) bony lesions or mus-
cle tears of the hip joint, such as hip dysplasia, femoroacetabular
impingement, gluteus or iliotibial band tears, or osteoarthri-
tis or (ii) symptoms associated with internal or intra-articular
snapping hips.

Surgical technique
The patients were positioned lateral decubitus on the operat-
ing table and given general endotracheal anesthesia. Two por-
tals were marked superior and inferior to the greater trochanter
(Fig. 1). The superior trochanter portals were created first, and
a 30◦ 4mm arthroscope was introduced into the space between
the subcutaneous tissue and iliotibial band. The plane above the
superficial side of the iliotibial band was further created with a
shaver until the tendon could be visualized directly. Then, the
radiofrequency probe was introduced, and a 4–5 cm retrograde
vertical cut from the level of the distal portal with anterior trans-
verse release was made (Figs 2 and 4). Then, a 2 cm horizontal
cut was made from the middle portion of the vertical cut anteri-
orly and posteriorly, and the flaps were then resected to create
a diamond-shaped defect (Figs 3 and 4). If bursitis or fibrosis
was observed, bursectomy of the great trochanter bursa was indi-
cated anddebridementof inflammatory tissueswasperformed to
release adhesion and decrease the local inflammatory response.
After the operation, passive motion of the hip was performed
to ensure the appropriate release of muscle and tissue and no
residual snaps.

Postoperativemanagement and evaluation
Patients were assessed in the outpatient department at 2 weeks,
1month, 3months, 6months, and 1 year postoperatively and
then per annum postoperatively. The outcomes included the

Fig. 1. Two portals were made for scope and radiofrequency probes
with the line of femur on the proximal and distal sides of the great
trochanter, respectively.

Fig. 2.The arthroscopic image (right hip) shows transverse cutting
after vertical cutting with a probe.

Fig. 3.The arthroscopic image (right hip) shows a triangular defect
after vertical release and anteriortransverse iliotibial band with a
radiofrequency probe, and the inflamed greater trochanter bursa was
removed by shaver.

symptom-free rate, which was defined as no residual snaps
or pain, return to preinjury activity level, visual analog scale
(VAS) score, andmodifiedHarris hip score (mHHS). VAS were
assessed at each follow-up, and the VAS at discharge was used
as an early result. We chose the VAS at the 2-week follow-up as
postoperative pain and the data at the last follow-up as long-term
results. The mHHS was collected by a single doctor before the
surgery was performed and in the most recent follow-up of the
patients. In addition, the presence of muscle weakness or other
complications was also investigated. All patients were evaluated
by the senior author (***).

Statistical analysis was conducted with IBM SPSS Statistics
(version 22.0, IBM, New York, United States). The VAS and
mHHS were analyzed with paired-sample Student’s t-test to
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Fig. 4. (A) Vertical and anterior transverse release was performed on
the greater trochanter area. (B) Triangular defects were made after
resection of the anterior-superior and anterior-inferior flaps,
followed by posterior transverse release. (C) Diamond-shaped
defects were completed after the posterior-superior and
posterior-inferior flaps were removed.

identify statistical significant differences between preoperative
and postoperative values. A P-value <0.05 was considered statis-
tically significant.

RESULTS
We treated 18 patients, 10 men and eight women, with an aver-
age age of 38.8 years (ranging from 21 to 52 years). The average
symptomatic period was 3 years (ranging from three months to
10 years). Among them, nine patients had high activity demand
due to exercise or occupation. The average follow-up period of
all patients was 7 years (ranging from 2 to 17 years); 14 patients
completed at least 5 years of follow-up, two patients completed
4 years of follow-up, one patient completed 3 years of follow-
up and one patient completed 2 years of follow-up. The average
VAS score decreased from 3.67 (ranging from 0 to 8) preoper-
atively to 1.17 (ranging from 0 to 3) postoperatively, and the
pain score further decreased to 0.34 (ranging from 0 to 3) at the
last follow-up.TheaveragemHHS increased from70.08 (ranging
from 59.4 to 88.4) preoperatively to 93.14 (ranging from 80.45
to 99.65) at the last follow-up. All patients improved hip func-
tion, and the elevation of the Harris hip score was statistically
significant. No recurrence of snaps was noted by our patients.
Two patients complained about tightness sensation after con-
ducting sports, but this discomfort resolved with rest. None of
the patients considered revision operations or conservative treat-
ment. No complications, such as muscle weakness or limping
gait, were recorded in any patient.

DISCUSSION
Although the main treatment for snapping hip is conservative
treatment, and surgical intervention is reserved for refractory
cases, various techniques have been invented and performed to
treat external snapping hip since the surgical procedure was first
used in 1929 by Dickison [28]. Although the actual cause of
external snapping hip is still undetermined [29], tightness of
the iliotibial band or gluteus maximus is widely recognized as
the cause [4]. Based on the mechanism causing symptomatic
snaps, surgical techniques can be divided into three categories:
(i) iliotibial band elongation, (ii) partial excision or release
of the iliotibial band, and (iii) partial excision or release of

the gluteus maximus. Some authors may combine different
techniques according to the patient’s history and clinical symp-
toms. Although different techniques are performed by different
authors, we know that surgical management is an effective and
safe treatment with a low recurrence rate and few complications
[10].

Although surgical treatment has been used to treat snapping
hip for decades, arthroscopic treatment is emerging rapidly and
widely. Ilizaliturri et al. [12] performed arthroscopic diamond-
shaped resection of the GT bursa; the symptoms resolved in 10
patients, but one had painless recurrence snaps.Thomassen et al.
[21] performed a similar procedure butwith star-shaped defects.
Polesello et al. [15] treated nine hips with arthroscopic gluteus
maximus tendon release. Wu et al. [18]. modified the technique
as a complete cut of contracture gluteus maximus and tensor
fascia lata bands with a large case number. Zini et al. [16] per-
formed arthroscopic transversal complete cutting of the iliotibial
band with the release of the gluteus maximus. Yoon et al. [17]
performed a similar technique but did not release the gluteus
maximus, but Park et al. [19] chose arthroscopicallymodifiedN-
plasty to release the iliotibial band. The clinical outcomes of pre-
vious studies are summarized inTable I.All studiesdemonstrated
a high symptom relieving ratio of ∼90% or more in a short
follow-up period, ranging from 1.6 to 2.8 years. Both mHHS
and VAS were improved in all studies, which means that surgical
intervention can provide fair clinical outcomes and also preserve
the function of the hip in the early follow-up after the operation.
Although only two patients needed revision surgery for residual
symptoms in previous serious cases [15, 21], residual discom-
fort over the surgical site has been reported by different authors.
However, the cause of residual symptoms is poorly understood
and needs further study. In our study, we demonstrated desirable
and satisfactory results even with longer follow-up periods. The
symptom-relieving ratio was similar to that in previous studies
and stable even with a longer follow-up period. Combined with
previous studies, our conclusions is that the effect of arthroscopic
surgery is durable without long-term complications.

To our knowledge, few studies have evaluated the long-term
outcomes of surgical intervention for external snapping hip, and
all used an open approach. The results of previous studies with a
follow-up period of over 60months are summarized in Table II.
Yoon et al. [16] demonstrated a lower recurrence rate and no
revision with a relatively large number of cases, and the compli-
cation of limping gait was first mentioned in the literature. Nam
et al. [26] obtained excellent results with no recurrence or com-
plications. Similar results can be seen in our study with the same
follow-up period but with the arthroscopic approach.

In our studies, two patients complained of tightnesswith exer-
cise but without snaps, and nomuscle weakness was noted in the
follow-up period. The same symptom was reported in Zini et al.
and Polesello et al. [15, 16]. According to our observation, this
symptom should be considered as easy fatigue of the surgical site
due to incision on themuscle, but surgical damage of the muscle
is not large enough to causemuscle weakness.This phenomenon
could also be seen in Yoon et al. [13]. As the only study that
performed multiple incisions, it is the only study reporting the
complication of limping gait.Thus, the larger the scale of release,
the higher the risk of muscle weakness and fatigue. In addition,
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Table I. Literature review of arthroscopic surgery for external snapping hips

Study Year

No. of hips
(No. of
patients) Technique

Follow-up
period
(months)

Symptom free
ratio Results

Ilizaliturri [12] 2006 11 (10) Diamond-shaped resection on
ITB with resection of the GT
bursa.

24 91% 1 mild snap

Polesello [15] 2013 9 (8) GM tendon release 22 78% 1 revision
1 residual snap
mHHS: 61-> 78

Zini [16] 2013 15 (15) Transverse complete cut of
ITB with release of GM

33.8 60% 6 mild exercising pain
VAS 5.5 -> 0.53
Post OP mHHS 97.8

Yoon [17] 2014 10 (7) Cross-cutting with flap
resection

19 90% VAS: 6.8 -> 0.2
mHHS 68.2-> 94.8

Shrestha [18] 2017 248 (248) Complete cut of contractures
GM and tensor fascia lata
(TFL) bands

24 100% No recurrence
No complication

Park [19] 2017 24 (17) Modified N-plasty of ITB 24.5 100% 1 wound infection
VAS:6.77-> 0.09
mHHS 69.5-> 97.8

Thomassen [21] 2019 11 (11) Star-shaped resection on ITB 28 90% 1 revision
VAS: 8-> 4
mHHS 73.8-> 86.8

Chan 2020 18 (18) Diamond-shaped excision on
ITB± bursectomy

84 89% 2 residual tightness
VAS 3.67 -> 0.33
mHHS 70.46-> 93.14

Table II. Literature reviewwith follow-up ofmore than 60months

Study Year No. of hips
(No. of patients)

Technique Follow-up period
(months)

Symptom free
ratio

Results

Féry [30] 1988 35 (23) Open cruciate incision
with sutures flaps

84 30% 30% recurrence
60% residual
pain

Yoon [13] 2009 44 (44) Open multiple fibrous
band release

62 88% 5 snaps
10 weakness

Nam [26] 2011 14 (7) Open Modified Z-plasty 84 100% no complication
no recurrence

Chan 2020 18 (18) Arthroscopic diamond-
shaped resection of ITB
with/without GT bursa
resection

84 89% 2 tightness

since most of the candidates were athletes, dancers or people
with high activity demand, the balance between symptom relief
and muscle strength should be considered before surgery. In our
institution, we preferred resection to lengthening because we
believed resection couldminimalize the damage tomuscles since
the length and size of flap can be adjusted according to the tight-
ness of muscle and body size of our patients. We would check
the presentation of snaps during the operation and cut the ade-
quate part for symptom relieving. Besides, we could not assess
the muscle power when patient was under general anesthesia
during operation, so it was hard for us to find out the best mus-
cle length between symptom relieving and preserving of muscle
power. Since most patients were diagnosed with ipsilateral snap-
ping hip, limping gait should be concerned if overcorrection was

noted in lengthening. However, more clinical trials are needed
to confirm this phenomenon and determine the best strategy for
patients.

Arthroscopic surgery can provide similar clinical outcomes
with smaller operation scars and less postoperative pain than
open surgery [20], and the outcomes are similar even in the
long follow-up period. There were no significant differences in
recurrence or complication rates between either short-term or
long-term results. However, minimally invasive techniques with
arthroscopy cause less pain postoperatively due to smaller inci-
sions and less damage to peripheral soft tissue. In addition,
arthroscopic surgery also provides better cosmetic outcomes
with fewer complications [23]. Although both open and arthro-
scopic approaches can provide satisfactory results, arthroscopic
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surgery should always be considered due to similar outcomes,
with advantages in pain control and cosmetic results.

Our study has several limitations. First, this was a retrospec-
tive study without a control group; thus, the results cannot be
compared to other surgical techniques directly, and recall bias
should be considered. Second, the case number of our study was
small. Since conservative treatment is themain treatment option
for snapping hip, few patients chose surgery in our institution.
Studies with larger case numbers and long follow-up periods are
needed in the future. However, our study is the first to provide a
subjective assessment of arthroscopic surgery with a long follow-
up period. Most importantly, this study found that arthroscopic
surgery can provide good long-term clinical outcomeswith a low
recurrence rate and few complications.

CONCLUSION
Arthroscopic surgery can provide promising and stable long-
term clinical outcomes for patients disturbed by external snap-
ping hip, and the improvement of hip function and return to
preinjury activity levels is sustainable. In addition, the arthro-
scopic approach is safe and has a low complication rate using
minimally invasive procedures.
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