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ABSTRACT

Objective: The aim of this study was to evaluate the functional results of hip arthroscopy for femoroacetabular impingement
(FAI) performed via the periportal capsulotomy technique combined with capsular thinning and peripheral compartment first
access.

Methods: This prospective study included 34 patients (20 female, 14 male; mean age = 32.3 + 12.5 years) treated for combined
type FAI and labral tears between January 2016 and January 2018. In radiographic evaluation, center-edge angle (CEA) and
alpha angle were measured preoperatively and postoperatively. Patients’ functional status was assessed at 3, 6, 12, and 24
months using the modified Harris Hip Score (mHHS), Hip Disability and Osteoarthritis Outcome Score - Activities of Daily
Living (HOOS-ADL), and Hip Disability and Osteoarthritis Outcome Score - Sports-Specific Subscale (HOOS-SSS), and visual
analog scale (VAS).

Results: The mean alpha angle decreased from 55.5°+2.9° preoperatively to 48.3° + 2.6° postoperatively. The mean CEA
decreased from 39.2° + 3.0° preoperatively to 32.9° + 2.6° postoperatively. The mean duration of surgery was 96.7 + 21.1
minutes; the mean traction time was 45.5 + 14.6 minutes. The mean mHHS at the 3*¢, 6™, 12", and 24" months showed a
statistically significant increase compared to the preoperative value (P < 0.05). The mean HOOS-ADL and HOOS-SSS at the
postoperative 3", 6", and 12" months demonstrated a statistically significant increase compared to the preoperative values (P <
0.05). The same scores measured at the 24th month, however, did not demonstrate a significant increase. The mean VAS scores at
the 3™ and 6™ months postoperative illustrated a significant decrease compared to the preoperative values (P < 0.05) whereas this
significant decrease was not observed at the 12" and 24" months.

Conclusion: The combined technique of periportal capsulotomy and capsular thinning used in this study seems to be a reliable
surgical method with favorable functional results, a low complication rate, and a low risk of hip instability.

Level of Evidence: Level IV, Therapeutic Study

Introduction addition to the interportal capsulotomy.® There are stu-
dies in the literature that have reported that the hip joint

With the increasing indications in the last decade, Hip  capsule plays a key role in joint stability and that unre-

Arthroscopy (HA) is now most often used in cases
with Femoroacetabular Impingement (FAI). Although
the ligaments forming the hip joint capsule play a key
role in joint stability, they constitute an obstruction to
visualization in HA surgery and prevent the comfor-
table use of instruments by surgeons."* Good and
excellent functional results have been reported for
HA used in the treatment of FAL® Although there are
technical difficulties, such as visualization of the Per-
ipheral Compartment (PC) and Central Compartment
(CQ), these can be overcome with capsulotomy.*

For visualization of the PC during HA, several surgeons
use the interportal capsulotomy method in which the
iliofemoral ligament is cut from the Anterolateral Portal
(ALP) as far as the mid-anterior or direct Anterior Portal
(AP).> Some surgeons prefer having a T-shaped capsu-
lotomy by adding an incision extending distally in

paired capsulotomies can lead to poor clinical results in
the long term through postoperative microinstability.>”
On the other hand, some researchers have reported that,
in terms of postoperative functional results, a repaired
capsulotomy is not superior to an unrepaired or partially
repaired capsulotomy.® The limited periportal capsulot-
omy technique, which does not require capsule repair,
was described by Chambers et al.*? The authors de-
scribed their technique with the central access first
method, as a full capsulotomy was not made,
a working area could be created within the PC by mov-
ing the working instruments and the camera in the same
direction, and this was reported to be necessary to en-
sure that there was no remaining residual impingement
with fluoroscopy.’

One of the most common postoperative complica-
tions of HA is neurological deficit; and one of the
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main causes of a neurological deficit has been reported to be the
traction method, used especially in visualization of the CC.**°
Dienst et al. described the peripheral access first method to
reduce traction-related complications, by shortening the traction
time."" To facilitate instrumentation use with visualization inside
the PC and avoid wide capsulotomy during this method, capsular
thinning has been described.” With direct visualization and no
requirement for fluoroscopy, entry to the CC can be provided
with this method and a lower risk of iatrogenic labrum and
chondral injury is undertaken.**

The purpose of this study was to evaluate the functional results of HA
performed for the treatment of FAI using the periportal capsulotomy
technique combined with capsular thinning and PC first access. The
hypothesis of the study was that the periportal limited capsulotomy
technique combined with the PC first access would provide good or
excellent postoperative functional results.

Materials and Methods

Approval for this prospective study was granted by the Ethics
Committee at the School of Medicine of Ankara University (I5-
272-20). Informed consent was obtained from all patients in the
study. Hip arthroscopy surgery was performed on 77 patients
with pincer, cam, or mixed types of FAI at our clinic between
January 2016 and January 2018. The study included 34 (20 fe-
males, 14 males) of the 77 patients who had a combined type
impingement and labral tears.

The study inclusion criteria were defined as persistent hip pain not
responsive to conservative treatment for 3 months, clinical findings
consistent with FAI (pain with flexion-internal rotation and adduc-
tion), a labral tear determined with MRI, an alpha angle > 55°(on
MRI), and a Center-Edge Angle (CEA) > 40°. The study exclusion
criteria were defined as a history of HA, ipsilateral hip fracture,
revision hip AS, osteoarthritis (Ténnis Grade 2-3), hip dysplasia
(CEA < 25°), and hip hypermobility (Beighton score > 4)."*

The demographic data of the patients including age, gender, and
Body Mass Index (BMI) were recorded. Preoperative and postopera-
tive pelvis AP, 45°Dunn and false profile X-ray views, and preopera-
tive MRIs were taken. Total duration of surgery, traction time, and
intraoperative and postoperative complications were also noted.

Surgical technique

All surgeries were performed by the same orthopedic sports medicine
surgeon who had more than 10 years of experience in HA surgery.
Patients were administered hypotensive general anesthesia (systolic
blood pressure < 90 mmHg) and laid in the supine position on

HIGHLIGHTS

The combined technique of periportal capsulotomy and capsular thinning
used in this study seems to be a reliable method with a low complication
rate and a low risk of hip instability.

Satisfactory patient-reported outcome results can be obtained with this
method with no requirement for capsule closure.

With direct visualization and no requirement for fluoroscopy, entry to the
central compartment can be provided with this method and a lower risk of
iatrogenic labrum and chondral injury is undertaken.

a traction table (Advanced Supine Hip Positioning System;
Smith + Nephew, Inc., Andover, MA, USA). For the peripheral access
first method, the joint was reached by opening a Proximal Anterolat-
eral Portal (PALP) as the “visualization portal” under fluoroscopic
guidance with the hip positioned in 40° to 50° of flexion." Then, as
the “working portal”, an AP was created."" The capsule was widened
8-10 mm around the portals, and the periportal capsulotomy was
performed ensuring that the capsulotomy incisions did not join
under 70°arthroscopy control (Figure 1).'°

Capsular thinning was applied by thinning the zona orbicularis and
surrounding capsule from within the joint with a shaver (DYONICS
POWERMAX; Smith + Nephew, Inc.) and a radiofrequency ablation
(RFA) device (Arthrocare; Smith + Nephew, Inc.) (Figure 2).'° Femoro-
plasty was performed with a 5.5-mm burr (DYONICS POWERMAX;
Smith + Nephew, Inc.) under fluoroscopic guidance with the hip posi-
tioned in 40°-50°0of flexion. While continuing the femoroplasty proce-
dure, a wider working area was formed by the arthroscopic fluid
pressure creating a balloon effect in the capsule (Figure 3)."* To check
whether the femoroplasty was sufficient, the hip was checked with
fluoroscopy 0°, 30°, and 60°externally rotated while in flexion, then
the femoroplasty procedure was terminated. Traction was applied by
taking the hip into extension in order to pass to the CC. Under arthro-
scopic guidance, the CC was entered through an ALP. Using the ALP as
the imaging portal in the CC, the AP was used as the working portal
(Figure 4)." Just as in the PC, the periportal capsulotomy was applied for
this portal under 70° arthroscopy control. After completing the standard
diagnostic arthroscopy procedure in the CC, pincer FAI was revealed
and under fluoroscopic guidance, acetabuloplasty was performed with
a 5.5-mm burr. Since all patients in this study were treated with labrum
repair, no labrum debridement was performed in any patient.

The labrum repair was made using 1.8 mm suture anchors (Q-Fix All-
Suture Anchor; Smith + Nephew, Inc.) and the number of anchors to
be used was decided intraoperatively according to the size of the
labral tear. The capsule was checked again with a 70°arthroscope,
and when it was ensured that the capsulotomy incisions had not
expanded, the traction was terminated.

Postoperatively, the patients were given crutches for mobilization for
the first 6 weeks. After one week of touch-down weight-bearing,
a gradual increase in weight-bearing with the help of physical therapy
was allowed to reach full weight-bearing in the 6" week.

The Tonnis grade, CEA, and alpha angles were measured from the
preoperative and postoperative radiological images and recorded.
The patient-reported outcomes (PROs) included the modified Harris
Hip Score (mHHS), Hip Disability and Osteoarthritis Outcome Score -
Activities of Daily Living (HOOS-ADL), Hip Disability and Osteoar-
thritis Outcome Score - Sports-Specific Subscale (HOOS-SSS), and
visual analog scale (VAS) score. These PROs were recorded preopera-
tively, and at the postoperative 3", 6", 12", and 24" months.

Statistical analysis

Data obtained in the study were analyzed using the SPSS for Win-
dows v.20 software (IBM SPSS Corp.; Armonk, NY, USA). Continuous
data including age, BMI, pre- and postoperative alpha angles, CEA,
and PROs were compared with the paired and unpaired Student’s
t-tests and Tukey’s post-hoc analysis. Categorical data, including the
side of surgery and gender were compared with a Chi-square test.
A value of P < 0.05 was considered statistically significant.
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Figure 1. Hip arthroscopy in a patient with FAI in the right hip. The 70°arthroscope is placed via the anterolateral portal. Peripheral compartment is presented without hip
traction. C: hip capsule, FH: femoral head, and FN: femoral neck.

Figure 2. Hip arthroscopy in a patient with FAI in the right hip. The 70°arthroscope is placed via the anterolateral portal and a 4.5-mm shaver is placed via the anterior portal.
Capsular thinning is performed with the shaver. AP: Anterior Portal, C: Hip Capsule, FH: Femoral Head, FN: Femoral Neck, and (L) Labrum.
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Figure 3. Hip arthroscopy in a patient with FAT in the right hip. The 70°arthroscope is placed via the anterolateral portal and radiofrequency ablation device is placed via the
anterior portal. Capsular thinning and femoroplasty were performed. A wide working area in the peripheral compartment without hip traction can also be seen. FH: Femoral
Head and FN: Femoral Neck.

Figure 4. Hip arthroscopy in a patient with FAI in the right hip. The 70°arthroscope is placed via the anterolateral portal. A 4.5-mm shaver is also placed via the anterior portal
in the central compartment with hip traction. A: acetabulum, C: hip capsule, FH: femoral head, and L: labrum.
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Results

The patients had a mean age of 32.3 + 12.5 years and a mean
BMI of 24.9 + 4.2. Surgery was applied to the right hip in 23
(68%) patients and the left hip in 11 (32%). The mean alpha angle
was measured as 55.5° + 2.9° preoperatively and 48.3° + 2.6°
postoperatively. The mean CEA was measured as 39.2° + 3.0°
preoperatively and 32.9° + 2.6° postoperatively. The mean dura-
tion of surgery was 96.7 + 21.1 min, while the mean traction time
was 45.5 + 14.6 min (Table 1). None of the patients required
revision HA or Total Hip Arthroplasty (THA).

The mHHS, HOOS-ADL, HOOS-SSS, and VAS scores were measured
and recorded as PROs preoperatively and at the 3™, 6%, 12, and 24"
month postoperatively (Table 2). The data of each scoring system were
compared at the different time points during the follow-up period.

The mean mHHS at the 3", 6" 12" and 24" months showed
a statistically significant increase compared to the preoperative
value (P < 0.05). The mean HOOS-ADL and HOOS-SSS at the post-
operative 3", 6", and 12" months showed a statistically significant
increase compared to the preoperative values (P < 0.05). The same
scores measured at the 24™ month, however, did not demonstrate
a significant increase compared to the 12" month measurements
(Table 2). A statistically significant decrease was determined in the
mean VAS pain score at the 3™ and 6™ months postoperative com-
pared to the preoperative values (P < 0.05). However, this significant
decrease was not observed at the 12" and 24™ months.

Discussion

The results of this study demonstrated that satisfactory results were
obtained in patients treated with acetabuloplasty, femoroplasty, and
labral repair with the periportal capsulotomy technique combined
with capsular thinning and PC first access HA method. In our search,
we found no other study in the literature that included all patients
operated on with acetabuloplasty, femoroplasty, and labral repair
with the periportal capsulotomy method.

Table 1. Patients demographics.

Age (years) 32,3+125
Women (n, %) 20 (58%)
BMI 249+4.2
Right side involved (n, %) 23 (67%)

55.5 (+2.9)-48.3 (+2.6)
39.2 (3)-32.9 (+2.6)

Alpha angle (preop.- postop.)
CEA (preop.- postop.)

Procedure time (min) 96.,7 +21.1
Traction time (min) 45.5+14.6

BMI, Body Mass Index; CEA, Center-Edge Angle.

Table 2. Mean patient-reported outcome (PRO) scores.

PROs/follow-

up Properative 3 month 6 month 1 year 2 year
VAS pain 6.68+1.39 3.53+099 1.82+0.67 1.12+098 1.38+1.01
score

mHHS 54.62 £5.06 65.06 +4.44 72.26+2.99 77.38+2.92 87.18+5.88

HOOS - ADL  42.82+9.54 63.94+2.83 73.74+5.75 85.79+4.97 88.35+4.56

HOOS - 51.91+7.87 62.79+6.24 67.18+5.57 73.79+5.85 76.18+4.52
sports

HOOS-ADL, Hip Disability and Osteoarthritis Outcome Score - Activities of Daily Living; HOOS-Sports, Hip
Disability and Osteoarthritis Outcome Score - Sports; mHHS, Modified Harris Hip Score; VAS Pain Score,
Visual Analog Pain Score.
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Methods, such as interportal capsulotomy and T-capsulotomy, have
been described to obtain better visualization in the PC during HA.®
However, the subject of capsular management in HA surgery remains
a matter of debate because of the hip instability that can develop as
a result of cutting close to the iliofemoral ligament in all these capsu-
lotomy methods.>"” In the 5-year follow-up results of a study where the
capsule was left closed or not closed, Domb et al. reported that there
was no difference with respect to revision HA (15.4%), and that higher
PRO scores and a lower requirement for hip arthroplasty surgery could
be obtained with capsule closure (18.5% and 10.8%, respectively)."® In
another study, Frank et al. compared full capsule closure to partial
capsule closure over a 2.5-year follow-up period and reported that
similar PRO results were obtained in both groups, while there was
a higher rate of requirement for revision HA in the group where the
capsule was not closed (13% and 0%, respectively).” In addition to
these results, there are also studies in the literature reporting that there
could be loss of range of motion in the hip joint with capsule closure.”®
In a prospective, a 2-year follow-up study by Economopoulos et al.,” the
comparison of T-capsulotomy without capsule repair and interportal
capsulotomy with and without capsule repair were compared. The
results showed no difference between the groups with respect to
requirement for revision HA, whereas the need for THA was lowest
(8%, 0%, and 0%, respectively) and the results of PROs were highest in
the group where the capsule was closed.

The results of another study by Chambers et al. with a 2-year
follow-up showed that in patients who underwent periportal cap-
sulotomy with no need for capsule closure, no hip instability was
observed postoperatively, and a statistically significant increase
was reported in the postoperative PRO results compared to the
preoperative values.® In our study, visualization of the PC was
obtained with the combination of periportal capsulotomy and
capsular thinning. As a result of this prospective study, there
was no requirement for revision HA or THA in any patient, and
satisfactory PROs were obtained similar to those of other meth-
ods, such as capsule closure and periportal capsulotomy recom-
mended in the literature.

Hip arthroscopy is a reliable surgical method for FAI, which is an
early etiology for hip osteoarthritis, resulting in satisfactory patient
outcomes postoperatively.*** Therefore, the short- and mid-term out-
comes of HA have been the subject of several studies in the literature.
Domb et al. reported that better results were obtained with capsular
repair, and that in their 5-year follow-up, the mean mHHS was
80.8 + 16.1, the mean HOOS-Sports was 68.1 + 27.4, and the mean
VAS score was 2.5 + 2.4." Frank et al. reported that better functional
results could be obtained with complete capsular repair compared to
partial capsular repair during their 2-year follow-up period, and
found a mean mHHS of 83 + 4.8, mean HOOS-ADL of 92 + 7.9, and
a mean HOOS-Sport of 87.3 + 8.2 in their study." In a study by Moon
et al. in which capsule management methods were not defined,
a group with a 2 year follow-up, treated with combined type FAI
and labral repair, had a mean mHHS of 93.6 (range: 63-100).*" In
another study by Chambers et al.,® HA was performed on 142 patients
with periportal capsulotomy using a technique similar to that of the
current study, and the 2-year follow-up results were reported retro-
spectively. No statistically significant increase was reported in the
2-year follow-up values compared to the 1-year values, with mean
mHHS reported as 88.5 + 15.9, mean HOOS-ADL as 87.9 + 19.0, mean
HOOS-Sports as 75.5 + 2.6, and mean VAS score as 1.8 + 2.5. Similar
to our study, no statistically significant improvement was determined
in the VAS values after 6 months, or in the HOOS-ADL and HOOS-
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Sports values after 1 year. At the end of the two year period, the PRO
values returned a mean mHHS of 87.1 + 5.8, mean HOOS-ADL of
88.3 + 4.5, mean HOOS-Sports of 76.1 + 4.5, and mean VAS score of
1.3 £ 1.0. These results can be considered to show satisfactory results
similar to those of other capsular management methods recom-
mended in the literature.

As HA is being performed more often by orthopedic surgeons, there
are studies in the literature reporting the trend towards labral repair
rather than labral debridement during surgery.*® There are also
studies stating that the learning curve for HA is steep and that
satisfactory patient results can be obtained after the first 20 sur-
geries, while the operating times decrease after the first 30
surgeries.”*** In a study by Dumont et al. which reported the results
of HA with capsule repair performed by a single surgeon, the first 75
cases were operated on in 143.7 + 29.3 min, while in the second 75
cases, the operating time significantly decreased to a mean of
102.8 + 24.3 min.”® Benedetto et al.*” included cam and/or pincer
FAI patients in a study where all patients underwent labral repair
but no capsule repair was performed. In their study, the mean
duration of surgery was reported to be 76 (range: 56-103) min. In
a study by Chambers et al., which included patients with cam and/or
pincer FAI patients and/or operated on with labral repair with
periportal capsulotomy with no requirement for capsule repair, the
mean duration of surgery was 93.5 + 23.2 min and the mean traction
time was 56.5 + 17.6 min.® The patients in our study were treated
with acetabuloplasty, femoroplasty, and labral repair, all performed
by a single arthroscopy surgeon with more than 10 years of experi-
ence. Again in the current study, the mean operating time was
96.7 + 21.1 min and the traction time was 45.5 + 14.6 min, which
were close to the results of other studies which included
a heterogeneous patient group.'®*® When the procedures performed
in the operation are considered, the operating times in the current
study can be considered to be almost the same as the other operating
times reported in the literature. This capsular thinning provides ease
of working in the PC, thus the periportal capsulotomy did not re-
quire capsule closure.

Although satisfactory results were obtained with the technique we
used, there were some limitations to our study. The most important
limitation was the relatively low number of patients, which was due
to forming a homogenous patient group in which acetabuloplasty,
femoroplasty, and labral repair were performed together. This study
is a case series of one surgeon’s experience, which could be deemed
as another limitation. Finally, the absence of a control group and the
fact that a follow-up period of two years may be considered relatively
short are other limitations.

In conclusion, HA is a method increasingly applied by orthopedic
surgeons, which provides satisfactory postoperative results. The
combined technique of periportal capsulotomy and capsular thin-
ning used in this study seems to be a reliable method with a low
complication rate and a low risk of hip instability. Furthermore, it
can be considered that while satisfactory PRO results can be
obtained with this method with no requirement for capsule clo-
sure, the operating time can be shortened as the experience of the
surgeon increases.
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