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Abstract

Background Treatment options for a symptomatic, torn,

irreparable, or completely ossified acetabular labrum are

limited to either excision and/or reconstruction with grafts.

In a previous animal model, regeneration of the acetabular

labrum after excision to the bony rim has been shown. In

humans, less is known about the potential of regeneration

of the labrum. Recent studies seem to confirm labral

regrowth, but it is still unclear if wide excision might be a

surgical option in cases where repair is not possible.

Questions/purposes The purposes of this study were (1)

to determine the extent of acetabular labrum regeneration

after excision to the bony rim; and (2) to determine whether

this procedure results in higher hip scores.

Methods We reviewed all patients treated with surgical

dislocation for symptomatic femoroacetabular impinge-

ment by a single surgeon at one institution between 2003

and 2008, of whom 14 underwent wide labral excision (of

at least 60�) down to bone; we used this approach when

there was an absence of reparable tissue. Of these 14, nine

were available for voluntary reexamination. The mean age

at surgery was 38 ± 9 SD years and the mean followup

was 4 ± 1 SD years. All patients consented to a physical

examination and an MRI arthrogram, which was evaluated

for evidence of new tissue formation by four observers. A

modified Harris hip score and the UCLA were recorded.

Results Regrowth of a structure equivalent to normal

labrum was not observed on the MRI arthrograms. Six of

nine hips had segmental defects, bone formation was found

in five, and the capsule was confluent with the new tissue in

six. The mean Harris hip score at latest followup was

83 ± 14, and the mean UCLA score was 6 ± 2.

Conclusions Resection of a nonreparable acetabular lab-

rum down to a bleeding bony surface does not stimulate

regrowth of tissue that appears to be capable of normal

function by MR arthrography, and patients who underwent

this procedure had lower hip scores at midterm than pre-

viously reported from the same institution for patients

undergoing labral repair or sparse débridement. Based on

these results, we believe that future studies should evaluate

alternatives to reconstructing the labrum, perhaps using

ligamentum teres, because resection seems neither to result

in regrowth nor the restoration of consistently high hip

scores.

Level of Evidence Level IV, therapeutic study.
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Introduction

Disruption of the acetabular labrum has been recognized as

a cause of hip pain and disability for several decades [2].

Until recently, the surgical treatment of choice was resec-

tion of the unstable segment, although excision is

eventually followed by an unsatisfactory outcome in one-

third of reported cases [13, 50]. Experimental evidence

suggests that the normal labrum plays a role in joint force

distribution, stability, or lubrication [15, 19, 23, 24, 27, 30,

33, 44] and that loss of this function will predispose sub-

jects to chondral damage even when underlying

deformities are corrected.

First described as recently as 1997 [56], labral repair has

been integrated into the treatment of femoroacetabular

impingement (FAI) following the belief that the labrum

contributes to normal function. Animal and clinical studies

suggest that repairs can heal [6, 48] and that patients with

repairs enjoy better function when compared with those

with excision [21, 22, 31, 36, 51]. In cases in which the

labrum cannot be repaired as a result of complete ossifi-

cation, prior resection, radial discontinuity, or poor tissue

quality, techniques for labral reconstruction using an ilio-

tibial band, ligamentum teres, or allograft tissue have been

described by experienced surgeons treating younger

patients with large labral defects [20, 26, 52, 55].

There is evidence, however, that the labrum may

regenerate after surgical excision, thus obviating the need

for a difficult repair or reconstruction. Abrams et al. [1]

observed ‘‘homogeneous regrowth’’ of the labrum in 21 of

24 patients by arthroscopy 2 years after open excision. In

an animal model, we observed that the resected acetabular

labrum was replaced by fibrous scar that approximated the

original tissue in density, contour, and apposition to the

femoral head [43]. Histologically, the regenerated tissue

was dense, fibrous, well fixed to the bone, and distinct from

the capsule but did not reproduce the normal collagen

structure. Specifically, large circumferential fibers were not

evident. Neither subluxation nor severe arthrosis was

observed at 1 year. The technique included exposure of a

bleeding bone bed.

In our clinical practice treating FAI with surgical dis-

location, irreparable labral lesions once were managed with

resection of the diseased segment and exposure of bleeding

bone along the subjacent acetabular rim. If this technique

leads to regrowth of fibrous tissue similar to that found in

the sheep model, resection might provide an alternative to

reconstruction with graft.

We therefore retrospectively reviewed our experience

with this approach (1) to evaluate the extent of acetabular

labrum regeneration after surgical excision to the bony rim

(using MR arthrography [MRA] to evaluate this endpoint);

and (2) to determine whether this procedure later has an

important correlation with results in higher hip scores.

Patients and Methods

We reviewed all hips treated using surgical hip dislocation

(n = 450) for the treatment of FAI performed by the senior

author (HPN) between 2004 and 2008 at a single institution

and identified 14 patients with an extensive labral excision.

During the period in question, the author’s general indi-

cations for performing an extensive labral excision

included a labrum completely ossified or a labrum too

fragile or too thin to be refixed. At that time, the author did

not perform any labral reconstructions.

After first contact by telephone, all patients willing to

participate were sent an informed consent with all the

information about the study. Three resided abroad and two

declined participation in the study. Thus, nine patients were

available for voluntary evaluation at a mean followup of

4 ± 1 years (range, 3–7 years) after surgery. After a

structured interview and a physical examination for the

modified Harris hip score, an MRA of the involved hip was

obtained and then discussed with each patient.

A questionnaire with the UCLA activity score [58] was

sent 2 to 3 weeks before the voluntary reexamination was

completed by all patients.

The average age at surgery was 39 years (range, 27–

48 years). Three were women (average age, 46 years) and

six men (average age, 34 years). Mean body mass index at

surgery was 25 ± 2 kg/m2. One patient had undergone hip

arthroscopic labral débridement 16 months before the

surgical hip dislocation.

The presurgical evaluation, surgical indications, procedure,

and rehabilitation for treatment of FAI in this timeframe at our

institution have been published [45]. The extent of the labral

resection was detailed in the operative notes, except in one, in

which the description was limited to ‘‘anterior.’’ Before the

FAI surgery, seven patients were classified as having ‘‘cam’’

impingement secondary to deformity of the femoral head/neck

junction, one had a ‘‘pincer’’ deformity resulting from a coxa

profunda, and one had a mixed type of impingement.

The study was approved by the local ethical committees

(Kantonale Ethikkommission Bern; KEK 188/09) and was

carried out in accordance with the World Medical Asso-

ciation Declaration of Helsinki and according to the

Guidelines and Recommendations for European Ethics

Committees by the European Forum for Good Clinical

Practice. All patients gave written informed consent. All

surgeries were performed by the senior author.

The approach for surgical dislocation has been pub-

lished elsewhere [10] as have specific details of our method
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for grading and managing labral lesions [45]. Briefly, all

patients were positioned in the lateral recumbent posi-

tion. We routinely performed a Henry approach that uses

the interval between the gluteus medius and maximus

without splitting gluteus maximus fibers [45]. Starting in

2006, a Z-shaped, stepped trochanteric flip osteotomy

was used instead of the earlier flat osteotomy [8]. A Z-

shaped capsulotomy and subsequent cutting of the liga-

mentum teres allowed complete dislocation of the

femoral head and full visualization of the hip. When

possible a detached labrum was repaired using suture

anchors. When a labrum was completely ossified or too

fragile or too thin to be refixed as a result of insufficient

tissue volume or discontinuity, as was the case in all

patients in the present series, the segment was excised.

The extent of the excision ranged from 3 to 9 clockface

hours but always included the segment from 12:00 to

14:30 (Table 1). Acetabular labrum ossifications were

observed in all but one patient. All calcified fibrocarti-

lage beneath the zone of labral resection was removed,

exposing bleeding bone on the true acetabular rim. Os-

teochondroplasty to create an optimized waist at the

femoral head-neck junction was performed as indicated

in patients with cam or mixed impingement. Sufficient

correction, defined as intraoperative impingement-free

hip internal rotation of [ 30� and flexion of [ 115�, was

confirmed by repeated passive motion testing of the

relocated hip. Unstable chondral flaps remaining after

rim trimming were resected, and, if necessary, micro-

fracturing was performed. Bone wax was not used. The

capsule was closed and the osteotomy of the trochanter

refixed with two 3.5-mm cortical screws.

Range of motion was restricted initially with gradual

resumption of full weightbearing and activity after a first

clinical and radiographic evaluation at 6 weeks, confirming

healing of the trochanteric osteotomy in all.

Arthro-MRI

At the time of the voluntary evaluation, MRA of the

involved hip was performed with a 3-T unit, and images

were processed including 14 radial sections along the axis

of the femoral neck in a plane through the femoral head

center [18].

A qualitative evaluation of the followup MRA was

carried out independently by three orthopaedic surgeons

(HHM, HPN, JMC) and one musculoskeletal radiologist

(SW) and final interpretation was based on consensus.

The condition of the articular cartilage (signal alterations

to full-thickness lesions), of the capsule (defects, intra-

articular adhesions), and of the acetabular labrum (size

and composition) was recorded using a clockface T
a
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reference system to identify location. The 12 o’clock

position was in line with the head of the patients, and 3

o’clock was anterior for both the right and the left hip.

For each section in the radial reconstructions, the MRI

appearance of tissue within the zone of resection recorded

in the operative note was classified as A, no regeneration (a
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defect); B, regrowth of a new structure; and C, replacement

with tissue confluent with the overlying capsule (Fig. 1). In

the circumstance of new tissue formation (B or C), the

tissue was further classified as: 1, dense fibrous tissue

equivalent to normal labrum; 2, low-density scar, syno-

vium, or cyst; or 3, bone, and the amount of tissue regrowth

was designated as complete or incomplete. Therefore,

credible regeneration of a structure bearing the location and

density of the labrum was classified as B1 or C1 and

incomplete if it did not approximate the normal labrum in

volume.

Disagreements among the four observers occurred in the

categorization of soft tissue density. In five areas, one of

the four observers (the same in all cases) classified areas of

new tissue as high density, which all others classified as

low density. These disagreements were resolved by con-

sensus after reevaluation of the MRA images.

Outcome Assessment

During the period of the study, no preoperative scores were

routinely assessed. Information regarding hip motion,

complications, conversion to joint replacement, and any

reoperation was gathered from patient preoperative records

and at followup examination.

Statistics

Given the small number of patients, only mean values and

SDs were calculated.

Results

Labral Regrowth

In six hips, segmental defects with no tissue regrowth

(tissue response A) were identified. Low-density scar

replaced some of the resected labrum in seven hips, and

such areas were observed in all three cases without seg-

mental defects. Bone had grown into the areas of labral

excision in five hips. The bone was covered with a thin

layer or tuft of soft tissue (Fig. 2). New bone formation

was most frequently located along the superior margin of

the acetabulum. In six hips the capsule was focally or

extensively confluent with new tissue formed in the area of

the labral resection, creating a single structure (Fig. 1E).

This structure was heterogeneous and included bone, dense

tissue, and, in one instance, a cyst.

In no hip was the void left by excision fully replaced by

tissue that—by contour, position, or density—could be

interpreted as a regenerated labrum. Focal areas where

dense fibrous tissue resembling normal labrum had

reformed were identified by one or more reviewers in three

subjects. After discussion, observer consensus was that a

structure similar in density to normal labrum (B1) reformed

in only one subject. The structure was incomplete; the

questionable new formation was torn and voids were

observed in other areas of the hip.

Adhesions between the capsule and the area of femoral

osteoplasty were found in six of the nine cases. These were

all limited to the distal half of the osteoplasty site adjacent

to the capsular insertion (Fig. 1B). The condition of the

pericapsular muscles (iliocapsularis and gluteus minimus)

was good in all cases with minimal degeneration and no

heterotopic bone apparent. The femoral osteoplasty showed

b Fig. 1A–G These are illustrations of the MRA appearance of the tissue

response in the area of previous resection of the acetabular labrum down

to the bony rim as seen on radial views. In each case, the capsule and

adjacent musculature have reconstituted after surgical dislocation and

anterior arthrotomy. (A) No regrowth; a void is present between the

capsule and the femoral head (white arrow) (response A). (B)

Replacement with tissue (white arrow) resembling the normal labrum

in density, shape, and location relative to the acetabular rim and femoral

head (read as response B1). Infiltration of contrasts shows a probable

tear in the new labral tissue. Major adhesions between the neck in the

area of femoral osteoplasty are visible. (C) Tissue has formed in the

void (white arrow) but is low-density fibrous tissue or synovium

(response B2). (D) The void has been filled with bone (response B3).

Where the undersurface of the bone abuts the femoral head, it is smooth

and covered with soft tissue (white arrow), similar to an osteophyte. (E)

The resection site is filled with dense fibrous tissue indistinguishable

from the adjacent capsule and similar in density to normal labrum

(response C1). (F) The void has been partially replaced with low-

density tissue (black arrow) that is fused with the capsule (response C2).

(G) The area of prior resection is largely replaced by bone (white arrow)

that is enveloped by the capsule (response C3).

Fig. 1A–G continued
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no signs of filling in with new bone or other change in

contour. In all cases, a thin smooth cortex, approximately

1 mm in thickness, covered the femoral osteoplasty site,

but this cortex was somewhat thinner and irregular where

capsular adhesions were present.

Demographics and Clinical Outcomes

No intraoperative or postoperative complications occurred.

The trochanteric screws were removed in seven patients. At

the time of followup, none of the hips had to be converted

to or was scheduled for a THA and no patient had

requested further surgical treatment of the hip in question.

The mean Harris hip score was 83 ± 14 and the UCLA

score 6 ± 2.

Discussion

Background, Rationale, and Study Findings

Approximately 90% of patients with FAI are found to have

labral disruption at surgery [14, 16, 40, 45]. In surgical

management of these injuries, one may repair, excise, or

replace an unstable segment. A surgeon also has the option

of repair, reconstruction, or resection when the labrum is

detached for rim resection. Several clinical studies suggest

that patients with repairs fare better than those with exci-

sion [20, 22, 31, 35–37, 51], but another study found that

the labrum is repaired in only one-fourth of arthroscopic

and 45% of open FAI cases [12]. As a result of extent,

location, and available tissue, some tears can be difficult to

repair. Proponents of débridement argue that repair cannot

restore normal biomechanical function of the labrum [59].

Bony deformities, specifically acetabular dysplasia and

those causing FAI, are common in patients with labral

injuries [41, 57], and failure to correct these deformities

has been linked to worse outcomes [7, 17, 29, 32, 38, 42,

46, 47]. Therefore, some reviews imply that it may be

possible to obtain comparably good results with simple

débridement in subjects without FAI, arthrosis, or dysplasia

[28]. Another explanation for good results with débride-

ment would be spontaneous regeneration of functional

labral tissue. In this MRA study of nine patients, however,

we found little evidence of labral regeneration 3 to 7 years

after segmental resection of the acetabular labrum. Usually,

any new growth was low-density scar (found in seven

cases) or new bone (found in five cases). Voids with no

regrowth were present in six hips, and one patient exhibited

no regrowth at all. Adhesions between the capsule and the

new tissue were also common.

Limitations

This study had several limitations. Our sample number was

small and five patients (out of 14) were lost at followup,

nevertheless we believe it represents a reasonable propor-

tion of our patients treated by excision to bone, because

this was very rare in our clinical practice. The débridement

technique was uniform, and bony impingement was cor-

rected by a single, experienced surgeon with highly

standardized surgery and patient care.

It is possible that patients with an exceptionally good or

bad result may have had a bias about followup when

recruited for the study but none of them were seeking

additional evaluation or treatment. At the time of the study,

no preoperative scores were routinely assessed; thus, it is

possible that these patients did not improve or that

improvement was not sustained. The observed results

might be different in patients not willing to come because

the absence of evidence of regrowth in the nine patients is

not an absolute evidence of no regeneration potential.

Indeed, Abrams et al. [1] found arthroscopic evidence of

labral regeneration in asymptomatic patients. Nevertheless,

if we speculate and consider dropouts as having bad out-

comes, it seems even more unlikely that resection should

be considered as a viable alternative to reconstruction.

MRA cannot detect all abnormalities in the hip, partic-

ularly after previous surgery [3, 4], and in that regard is not

equivalent to arthroscopic or direct examination. The major

limitation in the diagnosis of labral pathology by MRA is

false-negatives [3, 39, 49]. Because positive predictive

Fig. 2 Here the void has been partially filled with new bone (white

arrow), which is covered by a layer of dense fibrous tissue (black

arrow) that could appear to be normal labral edge by arthroscopy.
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value of MRA is good, the central finding in this study—a

high incidence of abnormalities—should be valid. In

reading the radial reconstructions, our challenge was dis-

crimination among cysts, voids, and low-density scar, thus

needing a consensus, but not in the recognition of a

reconstituted equivalent to the acetabular labrum: the lack

of regeneration was clear for all authors. In many cases, the

capsule was directly apposed to the tissues formed in the

site of excision, and we were unable to determine if the two

were fused. This did not affect our central findings. All

patients were treated with ibuprofen for a short time after

surgery; this could affect soft tissue repair, but ibuprofen

may have minimal effects in this regard when compared

with other nonsteroidal antiinflammatory agents [25].

Nothing else in the recovery protocol should interfere with

healing or promote bone formation on the rim.

Discussion of Imaging

In contrast to our sheep model, excision of an irreparable

labrum down to bone does not lead to formation of a

‘‘neolabrum’’ [43]. MRA does provide a cross-section of

the labrum, and in our study, we could see that new tissue

formed in the site of resection was largely bone, low-

density scar, or cyst. On arthroscopic evaluation, these

areas may appear to be reconstituted labrum, especially

when fibrous tissue covered these abnormal formations

(Fig. 2). MRA revealed frank defects, areas of scarring to

the capsule, and areas where the new tissue was not

apposed to the femoral head. The normal function of the

acetabular labrum is subject to debate, but the defects

observed in our hips would compromise the ability to

provide a seal or to act as a circumferential ring to absorb

hoop stresses. For these reasons, we conclude that excision

to bone does not stimulate regrowth of a functional labrum.

Areas of new bone formation might extend the weight-

bearing area but also have the potential to impinge. The

tissue response was consistently inadequate. Compared

with the entire group of patients having open treatment for

FAI at our institution, these subjects were slightly older (34

versus 30 years). Abrams et al. [1] found a positive rela-

tionship between age and the presence of ‘‘inhomogeneous

regrowth’’ of the labrum, and the average age of their

subjects was 29 years. The condition of the labrum after

various hip preservation procedures has been examined by

arthroscopy [1, 18, 29, 34, 53], MRA [3, 5, 11, 18], and

during open procedures [6, 38]. Overall, these reports

contain only limited information on the extent of the initial

labral resection. In most series, reevaluation was performed

because the patients were symptomatic. In an MRA study

of symptomatic hips, Blankenbaker et al. [11] noted a

reduced volume of labrum in all areas of previous partial

resection. May et al. [38] show a photograph of such a

truncated labral remnant observed during surgical dislo-

cation. Conversely, Abrams et al. [1] found arthroscopic

evidence of labral regeneration in 24 asymptomatic

patients 2 years after open resection. In 21 of those 24, the

new tissue resembled the native labrum in size with 6 to

8 mm of ‘‘regrowth,’’ which is comparable to the normal

width of the labrum [54].

Discussion of Outcomes

Validated outcomes scores for this small group varied and

overall were slightly lower than the midterm values

reported for patients with FAI from the same institution

[45]. It is however no surprise that this group had some-

what lower scores. According to more recent studies,

subjects with labral excision have lower scores at around

two years than those with repairs [22, 37]. Scarring

between the capsule and the labrum—as observed here by

the MRAs—has been found after acetabular osteotomy and

both open and arthroscopic FAI surgery [1, 18, 34, 53].

Beck [9] proposed that adhesions might interfere with the

labral sealing mechanism and in fact advocated their

débridement. This form of scar was common in our group

but could not be correlated with individual outcome values

because of sample size. The patient with worst pain score

in fact had minimal scar formation. It is possible that

arthroscopy overestimates the extent of functional labral

regeneration in areas where bone or incompetent connec-

tive tissue is obscured by a layer of capsule.

Conclusions

Because we performed a resection to bone, it is difficult to

compare our results with other studies where the amount of

resection is unspecified [1, 3, 5, 6, 11, 18, 29, 34, 38, 53]

and was probably limited to partial débridement in many

cases. We attempt to repair most labral tears, but the

patients here had no option other than reconstruction with a

graft, a procedure we had not adopted at the time. We had

theorized that exposure of bone would, as apparently

occurred in the sheep model [43], stimulate new tissue

formation. Unfortunately, much of the regrowth was bone

identical to osteophyte. When a simple refixation is not

possible, we now typically use the ligamentum teres to

augment a very thin or reconstruct a missing labrum. In

contrast to our sheep model, excision of an irreparable

labrum down to bone does not lead to formation of a

‘‘neolabrum.’’ Correlation of this anatomic observation

with patient function and satisfaction would require a lar-

ger study. These results cannot be extended to situations in
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which the labrum is trimmed but not excised. Future

studies of labral débridement would be improved by more

precise quantification and definition of ‘‘excision’’ and

‘‘débridement.’’
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female patients with femoroacetabular impingement: a prospec-

tive randomized study. Arthroscopy. 2013;29:46–53.

1356 Miozzari et al. Clinical Orthopaedics and Related Research1

123



36. Larson CM, Giveans MR. Arthroscopic débridement versus refix-
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