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Abstract Femoroacetabular impingement has been estab-
lished as an important cause of groin pain and limitation of
range of motion in young, active patients and a possible
cause for early osteoarthritis of the hip. Open surgery is a
well-recognized approach for treatment and probably the
standard for most surgeons, but recent reports regarding
arthroscopic treatment procedures suggest comparable results.
We present a technique that provides a way to securely
penetrate the joint capsule and evaluate the clinical results of
this technique in patients with femoroacetabular impinge-
ment. Between 2004 and 2007, we prospectively followed a
cohort of 105 hips (88 patients; 60 males, 28 females) who
underwent surgery for symptomatic cam or mixed femoro-
acetabular impingement. All patients were evaluated for the
Nonarthritic Hip Score, clinical parameters, visual analog
scale pain score, initial radiographic degenerative changes,
and alpha angle. At a minimum followup of 1.3 years (aver-
age, 2.3 years; range, 1.3—4.1 years), all clinical outcome
measures improved. The Nonarthritic Hip Score improved
from 56.7 points (range, 15-92.5 points) to 84.6 points
(range, 47.5-100 points). Nine patients (8.6%) underwent
THA during followup. The outcome measures after
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arthroscopic therapy for femoroacetabular impingement
seem comparable to those reported after open procedures.
Level of Evidence: Level IV, therapeutic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Femoroacetabular impingement (FAI) has been recognized
as a cause of hip pain, decreased range of motion (ROM),
and labral and chondral abnormalities [3, 18, 32]. Repeti-
tive microtrauma at flexion and internal rotation can cause
chronic pain resulting from abutment of the femoral head-
neck junction and the acetabular rim. This is caused by an
abnormal peripheral increasing radius of the femoral head
(cam impingement) or acetabular overcoverage (pincer
impingement). Chronic impingement can lead to degener-
ative labral tears and acetabular chondral degeneration,
which, in turn, may contribute to the development of early
osteoarthritis [4, 13, 18, 36]. Surgical treatment of hip
impingement caused by an abnormal head-neck offset,
whether alone or in combination with overcoverage of the
acetabulum (mixed impingement), improves symptoms,
restores morphologic features of the hip, and ultimately
may delay the progression of degenerative joint disease.
Currently surgical dislocation and open correction for
impingement as originally proposed by Ganz et al. [12] is the
most widely accepted surgical approach for treating FAIL
Numerous authors have reported substantial postoperative
increases in different outcome measures [4, 15, 25, 28].
However, it is associated with large surgical exposure and
partial weightbearing for several weeks [12]. As much as
24% of patients reportedly undergo screw removal from the
greater trochanter because of persistent bursitis and pain [1].
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To avoid these problems associated with open surgery,
arthroscopic offset correction is an up-and-coming proce-
dure and usually can be performed on an outpatient basis.
The accuracy and precision of this procedure have been
confirmed [34, 35]. One study reported on 19 patients with
a substantial increase in WOMAC score after 2 years [17].
Another investigation on 100 arthroscopic operations for
FAI reported an increase of the modified Harris hip score
from 60.8 to 82.7 points at 1-year followup [21]. Reported
complications with arthroscopic treatment are minor in
nature and include temporal paresthesias and cutaneous
lesions in the genital area resulting from positioning of the
traction device [6].

Because arthroscopic correction for FAI is a new pro-
cedure and experience is limited, several surgical methods
have been described [19]. Difficulties with this procedure
include safe entering of the joint capsule and problems with
limited observation resulting from small and inflexible
capsule-entering points or in cases with a thickened joint
capsule [20, 38].

We describe a technique providing a way to securely
penetrate the joint capsule, enabling sufficient observation
of the pathologic head-neck region and arthroscopic cor-
rection for FAI. We then report (1) the complication rate;
(2) the number of patients who had subsequent THA; and
(3) the Nonarthritis Hip Score (NAHS) [9], ROM, pain,
impingement sign, and alpha angle in patients without and
with subsequent THA after surgery using this technique.

Materials and Methods

From 2004 to 2007, we prospectively followed all 88
patients (105 hips) treated arthroscopically for a symptom-
atic cam or mixed impingement of the hip. All patients were
evaluated clinically and radiographically by two indepen-
dent observers (MH, AB) not directly involved in the care of
the patients. The presence of FAI was diagnosed by the
clinical examination, plain radiographs, and gadolinium-
enhanced MRI. Preoperatively, all patients had an antero-
posterior (AP) radiograph of the pelvis and a modified Dunn
view in 45° flexion. The presence of osteoarthritic signs was
graded according to the classification of Tonnis and
Heinecke [37]. As many of these radiographs were not
scaled, we could not measure numerical joint space dimi-
nution. We excluded patients with any surgery on the
affected hip, any clear history of precedent trauma, and
preexisting Tonnis Grade III osteoarthrosis. The study
included 60 males (73 hips) and 28 females (32 hips) with an
average age of 40.9 years (range, 17-66 years) at the time of
surgery. Twelve patients (17 males, two females) were
operated on for bilateral symptomatic hip impingement.

Preoperatively, one hip had Tonnis Grade O osteoarthritis
(0.9%), 76 hips (72.4%) had Tonnis Grade I, and 28 hips
(26.7%) had Tonnis Grade II. Intraoperatively, chondral
lesions were Grade 1 in 34 hips (32.4%), Grade 2 in 55 hips
(52.4%), and Grade 3 in 16 hips (15.2%). Patients were
followed a minimum of 1.3 years (average, 2.3 years;
range, 1.3—4.1 years). No patients were lost to followup. All
subjects gave informed consent to participate in the study.
The study was performed in accordance with the World
Medical Association Declaration of Helsinki and followed
the guidelines for clinical investigation required by the
authors’ institution.

We performed hip arthroscopy with the patient in the
supine position on a fracture table and generally under
lumbar anesthesia. The leg was immobilized at approxi-
mately 20° hip flexion by fixation of the foot in a fixation
device (VacoPed@; Oped GmbH, Oberlaindern, Germany),
which was installed on a traction table to allow traction
later during the operation. The second leg was kept away
from the operation field with a special leg holder allowing
for free positioning in all directions. The perineum was
carefully positioned against a large, padded bolster to
protect the genitalia and pudendal nerve. The hip was
prepared and draped and then palpable landmarks such as
the anterior superior iliac spine, the great trochanter, sar-
torius, and tensor fasciae latae were marked on the skin
with a sterile pen. For better hemostasis, we injected under
fluoroscopy control a diluted adrenalin solution around the
capsule from a distal anterolateral approach 2 cm ventral to
the anterior border of the greater trochanter. This needle
also was used to determine the optimal level for the first
portal. To obtain an optimal view of the neck and acetab-
ular rim, the tip of the needle should reach the head-neck
junction in the AP view between the superior and medial
third of the neck and the needle should be perpendicular to
the long axis of the femur. We made the skin incision to
include the entrance point of the needle. In obese patients,
this portal was placed even more medially, approximately
3 to 4 cm ventral to the anterior border of the trochanter.
We inserted a blunt trocar through the gap between the
vastus lateralis and gluteus medius muscles down to the
surface of the capsule. After blunt dissection of the capsule,
a 70° arthroscope was introduced in the created extraar-
ticular space. Then an anterior portal was placed directly
lateral to the sartorius tendon approximately 8 cm distal to
the anterior superior iliac spine corresponding with the
inferior border of the femoral head-neck junction. In most
cases, a third proximal anterolateral portal subsequently
was needed to reach all parts of the joint with the instru-
ments. This portal was situated approximately 2 cm
proximal and 3 cm medial to the tip of the great trochanter,
but its exact position was first localized by a cannula
(Fig. 1).
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Fig. 1A-C (A) A photograph shows the overall setup for hip
arthroscopy in the operating room. (B) A diagram shows positioning
of the portals. (C) A photograph shows the intraoperative landmarks.

We inserted the instruments through the ventral portal.
The joint capsule was prepared and observed using the
Arthrocare™ Vapor® (Arthrocare, Sunnyvale, CA) (Fig. 2).
The Vapor® also was used to perform capsulotomy under
direct observation, beginning ventrocranial in the lateral
third of the capsule to avoid cartilage damage. The capsu-
lotomy was continued parallel to the femoral neck to the
labrum and, if necessary, T-shaped along the acetabular rim
for no more than approximately 1 cm, thus avoiding the
important capsular vessels. This allowed for preservation of
the blood supply of the femoral head and prevented damage
to the capsular reinforcing ligaments (iliofemoral ligament)
and reflected head of the rectus femoris. In addition, it
minimized the risk of iatrogenic labral lesions because the
procedure was performed under direct visual control.
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At this point, we applied traction using a standard trac-
tion table as described above and under direct arthroscopic
control observed the labrum and the central compartment of
the hip. Pathologic changes associated with impingement,
including articular cartilage softening or delamination,
osteophytes, and pathologic findings of the fovea, could
be identified. One of us (RFH) graded the cartilage and
labral damage intraoperatively (Table 1). In accordance
with the intraarticular findings, operative procedures
included resection of severely damaged parts of the labrum
(partial limbectomy), removal of os acetabuli and loose
intraarticular bodies, débridement of delaminated cartilage
(in cases of flaps, frayed edges, fibrillation), microfracturing
(in cases of Outerbridge Grade IV lesions), and shortening
of the acetabular rim (in cases of mixed impingement). We
then removed the traction and examined the peripheral
compartment of the hip. For better observation of the head-
neck junction, the superior capsule was held away by a
Wissinger rod. We used this instrument like a Hohmann
retractor over the proximal anterolateral portal.

We used a straight 5.5-mm Acromionizer™ (Smith and
Nephew Endoscopy, Andover, MA) to restore the normal
femoral head-neck offset. To facilitate correct offset res-
toration, a T-shaped marking initially was made on the
pathologic bone/cartilage mass to determine the extent of
resection. Our aim was to achieve impingement-free ROM
of 110° flexion and an internal rotation and adduction
greater than 20°, given the limitation that the resection had
to be less than 20% of the femoral neck diameter to mini-
mize the risk of an iatrogenic-induced femoral neck fracture
[23]. This threshold was chosen because Mardones et al.
[24] suggested, based on a cadaver study, resection of 30%
of the femoral neck diameter substantially decreased the
amount of energy required to produce a fracture.

We then took the leg out of the fixation device to doc-
ument the impingement had been eliminated in maximal
flexion and internal rotation; if necessary, we extended the
bony resection to achieve impingement-free motion. In
addition to resecting bone causing impingement, we per-
formed the following additional procedures: partial labral
resection in 85 hips (81.0%), removal of os acetabuli in 12
hips (11.4%), and deep cartilage lesion débridment and
microfracture in 33 hips (31.4%). Forty-eight hips (45.7%)
were considered to have mixed impingement and therefore
trimming of the acetabular rim was performed. The average
operation time was 130.7 minutes (range, 70—150 minutes),
whereas traction time averaged 28.6 minutes (range, 7—
60 minutes).

We recorded perioperative complications by asking
specifically about hypesthesia and signs of wound-healing
problems and performed a clinical examination. Postoper-
atively, all patients routinely were prescribed oral
indomethacin (3 x 25 mg/day) for prophylaxis against
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Fig. 2A-I A hip arthroscopy in a patient with FAI is illustrated. (A)
The anterolateral joint capsule is prepared with the Arthrocare™
Vapor™. (B) Capsulotomy under direct observation is performed,
beginning in the lateral third to avoid cartilage damage. The capsulot-
omy is continued parallel to the femoral neck to the labrum and, if
necessary, T-shaped along the acetabular rim. Inspection of the
peripheral compartment shows the pathologic bump at (C) the femoral
head/neck and (D) the intact labrum. For better observation of the head-

Table 1. Classification used for arthroscopically found cartilage
lesions

Grade Description

1 Chondromalacia not more than Grade II (Outerbridge
classification [27]) and limited to the impingement zone

2 Chondromalacia more than Grade II (Outerbridge
classification) in the impingement zone and Grades I-II in
the rest of the hip

3 Chondromalacia more than Grade II (Outerbridge
classification) in the impingement zone and diffuse
chondromalacia more than Grade II in the rest of the hip

heterotopic ossification for 3 weeks and a subcutaneously
applied low-molecular-weight heparin at a weight-depen-
dent prophylactic dosage for at least 2 weeks or as long as
they were not fully weightbearing. Patients generally were
allowed full weightbearing. In case of microfracturing, we
recommended partial weightbearing of 15 to 20 kg for
6 weeks. All patients underwent supervised physical ther-
apy twice a week for 6 to 8 weeks. Low-impact sports were
allowed after 6 weeks, with a minimum of 3 months for
stop-and-go and high-impact sports.

neck junction, the superior capsule is held away by a Wissinger rod.
Inspection of the central compartment under traction shows (E) intact
cartilage and (F) delaminated cartilage at the impingement zone of the
acetabulum. (G) Débridement of completely delaminated cartilage and
(H) microfracturing of débrided areas are performed. (I) The normal
femoral head-neck offset is restored with a straight 5.5-mm
Acromionizer™.

We routinely saw patients at 6 weeks, 3 months, and then
as needed and at particular invitation for study followup in
October 2007. The NAHS [9] was completed by all patients
before surgery and at the last followup. The NAHS was
chosen because it is a validated, self-administered score,
excludes physician bias, and is designed particularly for
younger patients with specific hip problems without relevant
arthritic degeneration. Preoperatively and at latest followup,
two of us (MH, AB) evaluated all patients for pain (visual
analog scale [VAS], 0-10), pain localization, ROM with
the patient in the supine position, and signs of impingement.
Patients were examined for signs of anterior impinge-
ment by stressing the hip in full flexion and internal rotation
[22].

Preoperatively gadolinium-enhanced MRI was performed
routinely in all patients for diagnostic purposes; for study
purposes postoperative MRI was performed in all patients.
We examined the postoperative MRI for any sign of
osteonecrosis or occult fracture. Preoperatively and post-
operatively, two of us (MH, AB) measured the angle alpha,
as described by Notzli et al. [26], on MRI at a level parallel
to the femoral neck passing through the center of the head
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Fig. 3A-H The images illustrate
the case of a45-year-old man with
symptomatic bilateral femoroace-
tabular cam impingement. (A) A
preoperative AP radiograph of the
pelvis and (C) modified Dunn
view in 45° flexion show the
pathologic bumps at the femoral
head/neck junctions (arrows). (B)
A postoperative AP radiograph of
pelvis and (D) modified Dunn
view in 45° flexion show absence
of pathologic bumps. (E) A pre-
operative arthro-MRI shows an
alpha angle of 68° (F) whereas a
postoperative  MRI shows an
alpha angle of 48°. Intraoperative
photographs show (G) the patho-
logic bump at the femoral head/
neck junction and (H) the femoral
head/neck junction after correc-
tion of offset.

(Fig. 3). In accordance with others [2, 26], an angle less
than 50° was considered normal (Fig. 4).

We determined differences in preoperative and postop-
erative metric variables using the paired t test (comparison
of preoperative and postoperative alpha angle, NAHS,
VAS for pain, ROM) and in metric variables of different
groups (ie, patients with and without THA) using the
unpaired t test. Before this, a test for normal statistical
distribution of values and the Levene test were performed
in all analyses to prove variances in the two groups were
equal. SPSS®™ software (Version 15.0; SPSS Inc, Chicago,
IL) was used for all analyses.
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Results

No operation was cancelled for intraoperative adverse
events. In all cases, we could sufficiently observe the joint.
In no patient did we identify iatrogenic labral damage
resulting from arthroscopically entering the joint. Com-
plications occurred in 12 (11%) hips. All were minor,
including dysesthesia/hypesthesia of pudendal and lateral
cutaneous femoral nerves in nine, and sciatic nerve neu-
rapraxia with hypesthesia of the instep region in two. One
very obese female patient sustained a superficial tear of her
labia minora resulting from the traction device. All
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Fig. 4 A box plot shows preoperative and postoperative alpha angles.
An angle less than 50° was considered normal. Our aim was to
achieve an impingement-free ROM of 110° flexion and an internal
rotation and adduction greater than 20°, given the limitation that the
resection had to be less than 20% of the femoral neck diameter to
minimize the risk of an iatrogenic-induced femoral neck fracture.

Table 2. Results summary

Variable Peroperative Postoperative* p Value
Average Range Average Range

NAHS 56.8 15-92.5 84.6.0 47.5-100 < 0.001
(points)

ROM: internal ~ 4.9°  —30°-30°  22.9° —5°-50° < 0.001
rotation

Flexion 110.0° 60°-150° 123.3°  70°-150° < 0.001

Pain 5.5 0-9 1.5 0-6 < 0.001
(VAS 1-10)

Alpha angle 72.8° 51°-110°  50.3° 34°-84° < 0.001

* Data are based on patients not undergoing THA during followup;
NAHS = Nonarthritic Hip Score; ROM = range of motion; VAS =
visual analog scale.

complications resolved completely without additional
treatment within months. There were no femoral neck
fractures related to surgery and the postoperative MRI did
not reveal any evidence of osteonecrosis of the femoral
head.

The 96 hips (91%) not requiring THA had improved
NAHS, range of flexion and internal rotation, pain, and
alpha angle (Table 2). In the preoperative examination, 99
hips (94%) had a positive anterior impingement sign. At
the latest followup, this had decreased to 17 hips (18%).

When comparing patients with a pure cam impingement
(n = 57, 54.3%) with those having mixed impingement
treated with rim trimming (n = 48, 45.7%), no differences
were found with respect to preoperative Tonnis grade,
chondral damage, NAHS, ROM, or VAS for pain.

In nine hips (9%), THA subsequently was performed,
including five surface replacements and four conventional
hip prostheses. The average age of these patients
(46.1 years) was similar to (p = 0.1) the average age
(40.5 years) of the rest of the cohort at the time of index
surgery. Five of these patients preoperatively had osteo-
arthritis Tonnis Grade II, and four had Grade 1.
Intraoperatively, we observed Grade 3 osteochondral
lesions in four hips and Grade 2 in five hips. The average
preoperative and postoperative alpha angles were similar
(both p = 0.7) to those of the rest of the patients. The
preoperative NAHS was lower (p = 0.04) than that in the
rest of the cohort. No other reoperations were performed in
the rest of the cohort.

Discussion

Open surgical hip dislocation and femoroacetabular cor-
rection for FAI is a well-accepted method of treatment for
FAI associated with none or only mild chondral damage and
yields good to excellent results in short- and midterm fol-
lowups [1, 4, 25]. However, this operation is associated with
a large surgical exposure, several weeks of partial weight-
bearing, and a considerable number of short- and long-term
complications, such as pain over the trochanteric region,
which makes screw removal necessary [1, 24]. Arthroscopic
therapy for FAI has become a promising alternative.
However, the procedure is associated with several technical
difficulties, such as safe entering of the joint capsule, and
few outcome studies are available [15, 29, 33]. We therefore
describe a technique that provides a way to securely pene-
trate the joint capsule, which enables sufficient observation
of the pathologic head-neck region and arthroscopic cor-
rection for FAI. We then report the complication rate; the
number of patients who had subsequent THA; and the
NAHS [9], ROM, pain, impingement sign, and alpha angle
in patients with and without subsequent THA after surgery
using this technique.

The two major limitations of our study are the lack of a
control group and the short followup. A longer followup is
necessary to determine whether, and especially in which
patients, correction for FAI may avert the pathologic
sequence of events starting with impingement and resulting
in end-stage arthrosis at a young age. Labrum resection
instead of labrum refixation might be another limitation of
this study. Recently published studies seem to favor labrum
refixation instead of resection [5, 10, 11, 30]. But, as all of
these studies have short followups, no definitive judgment
on this issue can be made at this time.

Another potential flaw of the study might be the use of a
not well-established grading system for cartilage lesions.
However, we decided to use this grading scale because, at
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the time of the first patients, no validated and widely used
cartilage grading system was available that took into
account the specific lesions associated with FAIL. We
therefore thought it would be helpful to use a grading
system that derives from the classic Outerbridge classifi-
cation [27] but includes the special issues of FAI cartilage
lesions in terms of limited extent of typical impingement
lesions and later including the whole joint.

Arthroscopic correction for FAI seems to be a feasible
surgical treatment. No arthroscopy was canceled because of
surgical difficulties. Sufficient observation of the diseased
area with our technique of extraarticular preparation of the
capsule and entering the joint under direct visual control
were achieved in all cases. We did not identify any patient
with osteonecrosis of the femoral head nor any femoral neck
fractures related to the surgery. The number of neurologic
complications in our series seems high at first sight com-
pared with numbers reported in other studies [7, 14, 30].
However, this might be because we were searching
explicitly for dysesthesia/paresthesia instead of noting what
patients reported [30]. Nerve lesions have been reported to
be a particular risk of hip arthroscopy because the antero-
lateral portal is in proximity to the superior gluteal
neurovascular bundle, whereas the anterior portal is in
proximity to the lateral femoral cutaneous nerve and the
femoral neurovascular bundle [8]. The primary risk of
traction is injury to the sciatic nerve [14]. We believe this is
best minimized by directly controlled traction not exceeding
the extent needed to enter the central compartment, by
keeping the hip in slight flexion, and by keeping traction
time as short as possible. Pudendal traction neurapraxia
risk can be reduced with the use of a padded perineal bolster
[16, 31].

Our arthroscopic approach as described previously
might be a step in this direction, allowing use of traction
only after establishing the arthroscopic portals and under
direct visual control, thus keeping traction time and force
at a strict minimum. The average traction time of 28.6
minutes in our series is far less that reported [17] owing to
the fact that it was used only after having placed the portals
and after capsulotomy. Another factor for shorter traction
time compared with reported time might be the fact that no
labral refixation was performed in our study cohort. The
method of entering the capsule under direct visual control
avoids iatrogenic labrum and cartilage damage.

Clinical and radiographic results from other studies can
be compared with our outcome only with precautions.
Most of the studies use outcome scores designed for
patients with osteoarthritis, such as the WOMAC and
Harris hip score [7, 14] (Table 3). This may lead to a larger
number of higher scores because these scores consider a
wider range of intensity of symptoms and are less sensitive
to the differences in minimally symptomatic patients at or
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Table 3. Comparison of published results after arthroscopic treatment of FAI

THA

rate

Pain Alpha Complication
rate

Flexion*

Internal

Outcome
score

Operating
time/

Age Followup*

Number

of hips

Year

Study

angle*

(VAS,

rotation*®

(years)*

1-10)*

(points)*

traction time
(minutes)*

NI

124.0° 14 54° 27%
NI NI

NI

22.0°
NI

NAHS: 74

NI

6 months

42

22
207

2007
2009

2008

Stihelin et al. [34]

0.5%
3%

1.5%
7%

mHHS: NI

NI

16 months
9.9 months

33

Byrd and Jones [7]

NI

NI NI 1.9

HHS: 82.7

NI

34.7

100

Larson and Giveans

[21]
Illizaturri et al. [17]

5%

NI NI NI NI NI

WOMAC:

3.4 years 135/50

19 34

2008

89

mHHS: 84

9%

NI NI NI 0.%

NI

NI

40.6 2.3 years

112

2009

Philippon et al. [30]

NAHS: 81

9%

1.5 50.3° 11%

22.9° 123.3°

NAHS: 84.6

2.3 years 131/29

40.9

105

2009

Current study

* Values are expressed as averages; FAI = femoroacetabular impingement; VAS = visual analog scale; NI = not indicated, NAHS = Nonarthritic Hip Score, (m)HHS = (modified) Harris

hip score.
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before the beginning of osteoarthritis. We believe the
NAHS [9] is a more appropriate, reliable, and validated
outcome measure for this group of patients. In general, the
postoperative average of 84.6 points is comparable to what
is reached in other studies [7, 21]. Data for postoperative
ROM are sparse. However, our results are in accordance
with those of Stdhelin et al. [34]. Our data suggest pain
relief similar to that reported in two studies [21, 34]. In our
study, the average postoperative alpha angle, as measured
on MRI, was 50.3°, which suggests good correction of the
underlying disorder. However, comparison to other studies
is difficult, as these measurements rarely are provided.

Nine percent of our patients underwent THA during
followup. This percentage seems in accordance with other
studies with similar followups and patient ages. In a recent
study of 112 patients with an average age of 40.6 years and
a mean followup of 2.3 years, 10 patients (9%) underwent
THAs during followup [30]. Proper indication for FAI
correction is mandatory to achieve good results in terms of
pain relief, increase of ROM, and prevention of osteoar-
thritis. Additional studies are needed to better characterize
the group of patients most benefiting from this procedure
and to determine long-term outcome of arthroscopically
treated FAIL It cannot fully be excluded that a part of the
pain reduction in short- and midterm followups is related to
labral débridement rather than removal of the impinging
bony formation.

We presented a new technique of extracapsular prepa-
ration and capsular penetrance under direct visual control
for treatment of FAI. We found postoperative improvement
in all outcome measures at an average followup of
2.3 years. The long-term development after correction for
FALI is required to see if the symptomatic relief persists.
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