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Introduction

Articular cartilage defects of synovial joints generally occur 
as the result of age-related superficial fibrillation, cartilage 
degeneration due to osteoarthritis, and focal chondral and 
osteochondral defects.1 Whether these defects are a result of 
acute, chronic, or degenerative processes, they all have a low 
probability of healing spontaneously2 and therefore often 
require surgical intervention. The experience in the hip is 
limited at this point, but the spectrum of options for cartilage 
repair, which has been adapted from the knee, includes pal-
liative procedures such as debridement and lavage, repara-
tive procedures such as marrow-stimulating techniques 
(abrasion arthroplasty and microfracture), and restorative 
procedures such as autologous chondrocyte implantation and 
osteochondral allograft/autografts.

Microfracture is a marrow-stimulating technique that 
involves perforation of subchondral bone within a chondral 
defect. The rationale of the technique is to recruit pluripo-
tent mesenchymal stem cells into the cartilage defect to 
create fibrocartilage. Immediately following microfracture, 
a marrow clot forms, providing the ideal environment for 
pluripotent marrow cells and mesenchymal stem cells to 
differentiate into stable repair tissue.3

Although not extensively studied in the hip, there are 
some small clinical series after microfracture in the hip 

with promising early outcomes.4-7 The purpose of the 
present article is to review the etiology of cartilage injury 
in the hip; to discuss the pathomechanics of the hip, carti-
lage biology, and classification of cartilage injury; to 
describe microfracture technique in the hip; and to discuss 
clinical outcomes after microfracture in the hip.

Chondral Lesions of the Hip
Chondral injuries may occur in association with various  
hip conditions, including femoroacetabular impingement 
(FAI), labral tears, certain pediatric conditions including 
Legg Calves Perthes disease, slipped capital femoral epi-
physis, developmental dysplasia of the dip, loose bodies, 
and hip dislocation/subluxation.8

There are 2 subtypes of FAI that have been identified 
and may occur alone or in combination with each other.8,9 
Pincer FAI typically presents in women in the 3rd and 4th 
decade and possesses either areas of focal overcoverage 
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(retroversion) or global overcoverage (coxa profunda, 
acetabular protrusio). The pincer occurs when there is 
abnormal contact of the acetabular rim with the femoral 
head-neck junction and may occur as focal (acetabular ret-
roversion) or global (coxa profunda or protrusio) acetabular 
overcoverage. In these cases, persistent anterior contact 
causes labral injury at the periphery as well as chronic lev-
erage of the head in the posterior-inferior aspect of the 
acetabulum, resulting in a “contra-coup” mechanism of 
cartilage injury.8,9

Cam FAI is more commonly present in men in their 2nd 
and 3rd decades, and these lesions are more destructive but 
can be clinically asymptomatic for a long period of time.8,9 
Cam FAI occurs as a result of a bony prominence located 
on the anterolateral aspect of the femoral head-neck junc-
tion that enters the spherical acetabulum, causing intraar-
ticular injury to the articular cartilage and labrum.8,9 The 
abnormal femoral head-neck junction causes an avulsion of 
the articular cartilage from the acetabular labrum and even-
tually the underlying subchondral bone. These patients may 
have a focal area of cartilage delamination with normal sur-
rounding articular cartilage with or without labral detach-
ment. The repetitive microscopic injury to the acetabular 
articular cartilage may become extensive enough that the 
weightbearing portion of the femoral head may migrate 
into the defect, and long-standing disease will result in joint 
space narrowing on radiographs. This disease process is 
thought to initiate the early stages of the extensive, general-
ized process that ultimately results in hip osteoarthritis.8,9 
The morphologic abnormalities associated with FAI are 
thought to be present in the setting of most, if not all, labral 
tears, and most surgeons believe that the majority of labral 
tears are caused by these subtle osseous deformities.10

FAI has been observed to be increased among patients 
with a history of certain pediatric conditions such as 
slipped capital femoral epiphysis and Perthes disease.8 
Most patients with FAI do not have an underlying pediatric 
hip abnormality; therefore, the etiology of most FAI abnor-
malities remains unknown.11,12 Certain posttraumatic and 
iatrogenic deformities (femoral varus osteotomy, retrover-
sion after pelvic osteotomy13) of the hip have also been 
shown to have an association with FAI.

Labral tears have been reported as a common form of 
intraarticular pathology of the hip often identified in ath-
letes during arthroscopy, but recent literature suggests that 
the overwhelming majority of labral tears occur in the set-
ting of underlying osseous abnormalities.14-16 Biomechanical 
studies have suggested that labral tears often occur as a 
result of stresses similar to those that lead to FAI and chon-
dral injuries, particularly bony abnormalities and repetitive 
stress at extreme ranges of hip motion where the intact 
labrum contributes most to the maintenance of joint stabil-
ity.17 In a review of 436 consecutive hip arthroscopies, 

McCarthy et al.16 identified 241 (55.3%) patients with 
labral tears and 273 (62.6%) patients with lesions of the 
acetabular articular cartilage. In all, 477 lesions were found 
in the anterior quadrant (259 lesions; 54%), posteriorly 
(112 lesions; 23%), and laterally (106 lesions; 22%). The 
location of the lesion was also related to the severity of the 
Outerbridge score, with the most severe lesions found ante-
riorly (average Outerbridge = 2.88), then posteriorly (2.22, 
P < 0.0001), then laterally (2.17, P < 0.0001). The labral 
and chondral injuries were highly associated with one 
another. Of the patients with labral damage, 73% also had 
chondral injuries, with 94% of those patients having labral 
and chondral damage in the same location within the 
acetabulum. Approximately 37% of patients had extensive 
cartilage damage consisting of large areas of fissuring 
(Outerbridge III; 11%) or full-thickness erosion (Outerbridge 
IV; 26%), which is a significant finding because of the 
previously reported correlation between high Outerbridge 
scores and poor outcomes.18-20

Loose bodies are also a cause of hip cartilage injury and 
generally occur as isolated fragments secondary to posterior 
dislocations21 or osteochondritis dissicans.22 In a case series 
by Philippon et al.21 of 14 professional athletes with trau-
matic hip dislocations (85% posterior, 15% anterior), 100% 
of them were found to have both labral tears and chondral 
defects on hip arthroscopy performed an average of 125 d 
after the initial injury. Two had isolated femoral head chon-
dral defects, and 6 had isolated acetabular chondral defects. 
Alternatively, there are some cases in which there are multi-
ple loose bodies in the setting of synovial chondromato-
sis.23,24 These fragments can aggregate to form grapelike 
clusters that adhere to the synovium and damage the articular 
cartilage as a result of 3rd-body wear.25 The presence of 
multiple loose bodies is also associated with collagen dis-
eases, crystalline hip diseases, idiopathic chondrolysis, 
hypertrophic synovitis, and following total hip arthroplasty.22

Biomechanics of the Hip
Cam Biomechanics

Cam impingement occurs as a result of asphericity of the 
femoral head, causing abutment of the acetabular rim and 
femoral neck, thereby functioning as a cam, the eccentric 
portion of a rotating device designed to turn rotary motion 
into linear motion.9 This process starts as decreased wast-
ing of the junction between the femoral neck and head, 
which results in an increased radius of the femoral epiphy-
sis as it joins the neck. These changes are often referred to 
as the pistol grip26 or tilt27 deformity. Damage from cam 
impingement tends to occur in the anterosuperior area of 
the labrum, which has been shown in clinical studies10 and 
computer simulation.28
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A study by Beck et al.10 of patients who had undergone 
surgical dislocation of the hip for the treatment of intraar-
ticular pathology at a mean age of 32 years demonstrated a 
relationship between the shape of the hip and damage to the 
cartilage and/or labrum. Of 302 hips examined, they found 
26 hips with a pure pistol grip deformity to represent cam 
impingement and 16 hips with a pure coxa profunda 
deformity to represent pincer impingement. The study con-
cluded that the coexistence of cartilage damage and labral 
tears in the same location in patients with cam impinge-
ment suggests that cam impingement leads to extensive 
damage of the acetabular cartilage and that separation 
between the labrum and cartilage arises because the carti-
lage is ripped off of the labrum. They hypothesized that 
during flexion, the aspherical part of the femoral head is 
jammed into the acetabulum, compressing the cartilage and 
pushing it at the same time centrally until shearing it off the 
subchondral bone creating a chondral lesion, most commonly 
located in the anterosuperior acetabulum. Alternatively, in 
pincer impingement, cartilage damage is found circumfer-
entially, and the labrum is crushed between the acetabular 
rim and the femoral neck, leading to degeneration and ossi-
fication of the labrum. Both cam and pincer impingement 
result in degeneration of the hip and can lead to early  
osteoarthritis.8

Finite Element Modeling
In finite element modeling (FEM), the intraarticular surface 
of the hip is divided computationally into many small parts, 
and equations are created to represent the forces present at 
each discrete element during activities that would likely be 
encountered in vivo. The equations are solved simultane-
ously to determine the effect of these activities on the hip 
joint. Researchers often use patient-specific anatomy from 
computed tomography (CT) scans to create the initial 
geometry and material properties of their models.29

In 2000, Ferguson et al.30,31 published a poroelastic FEM 
to investigate the relationship between the labrum and carti-
lage in the hip joint. Their analysis demonstrated that the role 
of the labrum is to seal a layer of pressurized fluid between 
the acetabulum and femur, thus preventing contact of the 
articular surfaces. After removal of the labrum, the contact 
forces between the acetabulum and femur increased by as 
much as 92%, increasing friction between the 2 surfaces. The 
increase in subsurface stress and strain may contribute to 
fatigue and cartilage damage. Their findings corroborate  
in vitro studies, which showed that the labrum could prevent 
fluid flowing in or out of the joint space, improve hip stabil-
ity through the vacuum effect, and maintain lubrication by 
means of a pressurized fluid layer in the joint.30-34

Researchers have shown that the hips must support more 
than 3 times the individual’s body weight during the normal 

gait cycle.35-37 Russell et al.38 used FEM to show that con-
tact pressures are even higher in dysplastic hips when com-
pared with normal counterparts and that this elevation in 
contact pressure may be responsible for the increase in 
cartilage degeneration and osteoarthritis.39-41

Cartilage Biology
Cartilage is a dense, fibrous substance that consists of cells, 
matrix water, and a matrix macromolecular framework. 
Articular cartilage lines the large synovial joints, including 
the hip, knee, and glenohumeral joints, which produce rapid 
controlled movements required for participation in sports.

Chondrocytes are the mesenchymal cells responsible for 
manufacturing the extracellular matrix (ECM), which 
makes up approximately 95% of articular cartilage.42 They 
live isolated from one another, only rarely forming connec-
tions with other cells or dividing. Cartilage tissue lacks 
blood vessels, nerves, and a lymphatic system; chondro-
cytes must rely on diffusion through the matrix for their 
nutrition, and they rely primarily on anaerobic metabolism. 
In addition to providing nutrients, the synovial fluid also 
removes waste products of cellular metabolism.43

Throughout life, chondrocytes use amino acids and sug-
ars to manufacture ECM consisting primarily of collagen 
(type II), proteoglycans, and noncollagenous proteins, 
which comprise approximately 60%, 25%, and 15% of its 
dry weight, respectively. The collagen fibrillar meshwork 
and cross-linking give collagen its form and tensile strength. 
The proteoglycans and noncollagenous proteins give bind 
to the meshwork and allow it to fill with water, giving car-
tilage its stiffness in compression and its resilience.

The macromolecular structure of cartilage consists of 4 
zones that blend into one another (named the superficial, 
transitional, radial, and a calcified zone) and attaches the 
cartilage to the subchondral bone via an irregular cement 
line. The superficial zone includes 2 layers: The top is an 
acellular fine sheet of fibrils with a small amount of 
polysaccharides, and the bottom consists of ellipsoid 
chondrocytes that create ECM that has a high-collagen and 
low-proteoglycan concentration relative to the other zones. 
The transitional zone has a larger volume than the superficial 
zone and has a high concentration of synthetic organelles, 
endoplasmic reticulum, and Golgi membranes. This zone 
has spheroidal chondrocytes that synthesize large collagen 
fibrils. The deep zone contains the largest diameter colla-
gen fibrils, the highest concentration of proteoglycans, and 
the lowest concentration of water. The cartilage in this layer 
is aligned perpendicularly to the joint line to provide bulk 
resistance to compressive forces. Beneath the deep zone is 
the tidemark that delineates the boundary between calcified 
and uncalcified cartilage. The deepest layer is the zone of 
calcified cartilage, which forms adjacent to the subchondral 
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bone. It has a smaller volume per cell and thins with age. 
This remodeling is theorized to be the result of repetitive 
microtrauma.44

Cartilage Injury Assessment
Many authors have made attempts to grade cartilage 
lesions.45-51 The Outerbridge classification system, devel-
oped in 1961, was originally designed to evaluate chondral 
lesions in chondromalacia patellae (Tables 1 and 2).51

One disadvantage of this method is that grades I and IV 
are classified completely by size and grades II and III are 
classified completely by appearance. Although it has been 
shown that the severity of hip dysplasia correlates well with 
the Outerbridge classification, the fact that this classifica-
tion is done only on visual inspection makes it difficult to 
use this grading system alone to determine the appropriate 
treatment. Although no studies exist that evaluate the reli-
ability of the Outerbridge classification for hip cartilage, 
there are numerous studies that show a moderate to high 
interrater agreement when used to evaluate knee carti-
lage.52-54 In their arthroscopic evaluation of 31 knee articu-
lar cartilage lesions (with grades II and III combined to 
improve statistical validity), Marx et al.53 observed a con-
firmed agreement rate between 81% and 94%, with kappa 
ranging between 0.34 and 0.87. Cameron et al.52 also inves-
tigated the reliability of the Outerbridge classification in 

cadaveric knees using a postarthrotomy evaluation as the 
gold standard. This study found an interobserver kappa of 
0.52, which increased to 0.70 for more experienced sur-
geons and decreased to 0.50 for less experienced surgeons. 
A recent survey of 105 German orthopedic surgeons by 
Spahn et al.54 reported using the Outerbridge (n = 87, 
82.9%) grading system most often followed by the 
International Cartilage Repair Society (ICRS; n = 8, 7.6%) 
and Insall (n = 5, 4.8%). Most surgeons (61%) who par-
ticipated in this survey preferred Outerbridge because they 
felt that the differentiation between healthy cartilage and 
low-grade cartilage was simple.

To supplement the arthroscopic evaluation of chondral 
lesions, the ICRS developed a histological method of 
evaluation of cartilage lesions in 2003,55 which was revised 
in 2008.56 The ICRS I Visual Histology Score uses visual 
patterns to evaluate many parameters to assess the extent of 
cartilage damage, including cell morphology, surface regu-
larity, clustering/distribution, mineral content, subchondral 
bone, and viability of cell population. The ICRS II Visual 
Analog Scale (VAS) evaluates the similar parameters, 
except for viability of cell population, while also including 
matrix staining, structural integrity, osteochondral junction, 
basal integration, blood vessels, and inflammation.57 The 
ICRS II uses a larger number of categories on a 100-mm 
VAS scale, which facilitates statistical comparisons of indi-
vidual cartilage characteristics.58 This method was applied 
clinically in a trial comparing both the clinical and histo-
logical results of microfracture and autologous chondro-
cyte implantation for the treatment of chondral lesions of 
the knee.56

Treatment of Chondral Lesions
Any patient with FAI may have an unstable area of focal 
cartilage delamination. These patients may present with 
insidious onset of hip and groin pain. In some cases, these 
patients may recall an acute traumatic event with ongoing 
symptoms. Patients typically complain of deep groin pain 
that is worse with prolonged sitting, stair climbing, rotational 
maneuvers, and recreational activities that involved pivoting. 
Imaging studies with plain radiographs, magnetic resonance 
imaging or magnetic resonance arthrography, and CT scans 
are important for visualizing the 3-dimensional hip morphol-
ogy as well as areas of cartilage or labral injury. The initial 
course of treatment should be nonsurgical with nonsteroidal 
anti-inflammatory medications and physical therapy. 
Intraarticular steroid injections can be useful from a diagnos-
tic and therapeutic standpoint. If the patient has symptoms 
refractory to conservative treatment, the next step in treat-
ment is hip arthroscopy to evaluate the cartilage and labrum.

If a focal chondral lesion is visualized at the time of 
arthroscopy, then the surgeon must decide whether this 

Table 1. Outerbridge Grading

Grade 1 Softening and swelling of the cartilage
Grade 2 Fragmentation and fissuring in an area ≤½ in. in 

diameter
Grade 3 Fragmentation and fissuring in an area >½ in. in 

diameter
Grade 4 Erosion of cartilage down to the bone

Table 2. International Cartilage Repair Society Grading

Grade 0: Normal  
Grade 1: Nearly normal Soft indentation and/or superficial 

fissures and cracks
Grade 2: Abnormal Lesions extending down to <50% 

of cartilage depth
Grade 3: Severely abnormal Cartilage defects extending down 

>50% of cartilage depth as well 
as down to calcified layer and 
down to but not through the 
subchondral bone; blisters are 
included in this grade

Grade 4: Severely abnormal Lesions extending through the 
subchondral bone plate and 
deeper defects through the 
trabecular bone
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lesion fits the criteria for use of the microfracture tech-
nique. Surgeons who perform this procedure on locations 
other than the knee may consider using guidelines for treat-
ing chondral defects of the knee to determine the appropri-
ate treatment. The basic indications for microfracture of the 
hip include focal and contained lesions typically less than 4 
cm in diameter, full-thickness (Outerbridge grade IV) 
defects in weightbearing areas, unstable lesions with intact 
subchondral bone, and focal lesions without evidence of 
surrounding chondromalacia. A patient’s age, level of activ-
ity, and ability to comply with the rehabilitation protocol 
should also be considered prior to performing the  
procedure.

Steadman et al.59 followed 68 patients (71 knees) who 
underwent microfracture treatment for an average of 11 
years. Using a multivariable regression model, they 
reported a negative correlation (correlation coefficient = 
–0.146, P = 0.225) between lesions >400 mm and Lysholm 
score, although the association was not statistically signifi-
cant. This study showed only 1 independent predictor of 
Lysholm scores: age (correlation coefficient = –0.299, P = 
0.011), which was negatively correlated.

Contraindications to microfracture include partial-thick-
ness defect, chondral lesions associated with bony defects, 
and patients who are unwilling or unable to comply with 
the rehabilitation protocol, including patients who are 
unable to use their nonoperative leg for weightbearing. 
Some authors recommend using the age of 60 years as a 
relative contraindication for situations with rehabilitation 
because some patients of advanced age may experience dif-
ficulty with crutches during the nonweightbearing 
period.60,61

Compliance is an important factor in recovery from 
microfracture because rehabilitation begins immediately 
following surgery and may involve restricted weightbear-
ing coupled with 6 to 8 hours per day of continuous passive 
motion for up to 8 weeks to maximize fibrocartilaginous  
healing.3 Other contraindications are immune-mediated 
disease and systemic disease–induced arthritis or cartilage 
injury.59,62,63 Morbid obesity is also considered a relative 
contraindication to hip arthroscopy because of the diffi-
culty in creating the necessary hip distraction22 and the 
limitations of the strength and reach of the arthroscopic 
equipment.64

Microfracture Technique
The authors preferred microfracture technique, initially 
described by Crawford et al.,6 which begins with the patient 
anesthetized on a standard fracture table in the supine posi-
tion. The hip is placed in 10° of flexion, 15° of internal rota-
tion, 10° of lateral tilt, and neutral abduction. A foot stirrup 
is used to place adequate traction of 25 to 50 lb of force on 

the operative limb, thereby creating 7 mm to 15 mm of joint 
distraction for adequate visualization and instrumentation.65 
Once the fluoroscopy confirms adequate distraction of the 
hip, the anterolateral portal is created 1 cm proximal and 1 
cm anterior to the anterior border of the greater trochanter 
under fluoroscopic guidance. The anterior portal is estab-
lished at the intersection of a vertical line from the anterior 
superior iliac spine and a horizontal line from the tip of the 
greater trochanter.66 Some authors prefer to use a midanterior 
portal, which is the midpoint between the traditional anterior 
and anterolateral portals and 5 to 7 cm inferior. The antero-
superior labrum and femoral head are visualized from the 
anterolateral portal, and the anterior portal is established 
under direct arthroscopic visualization.66-70

A peripheral portal, also referred to as the distal antero-
lateral accessory portal,71 is crucial to the evaluation of FAI 
because it enables the surgeon to visualize the femoral head-
neck junction and see the femoral head entering the acetab-
ulum. This also allows the surgeon to look for evidence of 
osteophytes, loose bodies, and synovitis.72 The peripheral 
compartment is examined after the intraarticular region of 
the hip has been evaluated. Flexing the hip 45° to relax the 
anterior capsule enables access to this compartment.

After portal placement, the surgeon does a complete 
diagnostic evaluation of the hip joint and characterization 
of the chondral lesion visually using the Outerbridge or 
ICRS systems. Any unstable cartilage is removed from the 
subchondral bone (Figs. 1 and 2) using a full-radius 
mechanical shaver and a curette. A ring curette is used to 
create a border of cartilage perpendicular to the adjacent 
healthy cartilage to help the marrow clot form. The curette 
is used to remove the calcified cartilage layer at the base of 
the cartilage lesion (Fig. 3). For lesions of the femoral head 
where the cartilage is thinner, an adequate border must be 
prepared to maintain the clot.6

Special awls are then used to perforate the subchondral 
bone in the periphery of the chondral defect adjacent to  
the rim of healthy cartilage. The awls can be difficult to 

Figure 1. Cartilage delamination.
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position perpendicularly to the acetabulum subchondral 
bone because the femoral head may obstruct proper posi-
tioning. There are awls that have been specially designed 

for the hip with concave curves to accommodate the femo-
ral head (Fig. 4). In general, the awls placed through the 
anterior or midanterior portals, but the anterolateral or pos-
terolateral portals can also be used depending on the loca-
tion of the cartilage defect. Holes are made 3- to 4-mm 
apart and 2- to 4-mm deep to access marrow elements. 
When the irrigation pressure is decreased, the marrow ele-
ments, including blood and fat droplets, should be observed 
protruding from the microfracture holes (Fig. 5). If the 
defect cannot be accessed appropriately with the awls, the 
surgeon can elect to perform an abrasion arthroplasty with 
an arthroscopic burr to stimulate bleeding from the 
subchondral bone at the base of the cartilage defect. 
Surgeons can discharge the patient following recovery 
from anesthesia or may elect to have the patient stay over-
night for monitoring and to facilitate the initiation of reha-
bilitation.22,61,63

The protocol of rehabilitation for hip microfracture par-
allels that of the knee. CPM is initiated soon after surgery 
using a stationary bicycle, to increase the passive range of 

Figure 2. Removal of unstable cartilage.

Figure 3. Defect preparation with (A) ring curette and (B) 
curved curette.

Figure 4. Microfracture awl perforates subchondral bone.

Figure 5. Bleeding at the microfracture site.
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motion. Over the next 8 weeks, a gradual shift actives the 
range of motion with an emphasis on restoration of internal 
rotation. The patient is on crutches for 8 weeks, 20 lb of 
flat-foot weightbearing for the first 6 weeks and gradually 
returns to full weightbearing at 8 weeks. Cryotherapy is 
also used postoperatively to decrease pain and inflamma-
tion. The patient may engage in contact sports 4 to 6 
months after surgery following restoration of motion, 
strength, and functional agility.59,62

Complications specific to microfracture are not well 
documented in the literature. In a study of 1,054 hip 
arthroscopy patients with an average age of 37 years, 
Clarke et al.67 reported an overall complication rate of 1.4% 
(95% upper limit confidence intervals, 2.4%). These 
patients underwent arthroscopy for a variety of indications, 
including undiagnosed hip pain (41%), osteoarthritis 
(21%), labral tears (18%), removal of loose bodies (7%), 
and other miscellaneous conditions (13%). The most com-
mon complications after hip arthroscopy included neuro-
praxia, portal wound bleeding, portal hematoma, 
trochanteric bursitis, and instrument breakage.

Related Procedures
Various alternative procedures are currently used to repair 
chondral lesions, including autologous chondrocyte implan-
tation (ACI) and osteochondral grafting. Although there 
have been no comprehensive studies of these procedures in 
the hip, ACI has shown similar outcomes to microfracture 
in the knee.56,73 Microfracture may still be the preferred 
procedure; however, there are experimental studies on cell-
based therapies using a 3-dimensional matrix that is being 
implanted in the hip.

Osteochondral grafting of the femoral head, used for 
larger lesions of the hip, has shown poor results. In 2005, 
Rittmeister et al.74 reported a series of 5 patients who 
underwent osteochondral autograft with transplants 
between 9 and 13 mm in diameter. The patients were fol-
lowed for 57 months, and 80% of the hips failed, having to 
undergo total hip replacement an average of 49 months fol-
lowing the initial transplant. Some authors recommend 
total hip replacement for any patients with cartilage lesions 
on both the acetabulum and femoral head.75

Clinical Outcomes
There are few studies on arthroscopic microfracture for the 
treatment of chondral defects of the hip. In 2008, Phillipon 
et al.76 published a study of 9 patients undergoing revision 
hip arthroscopy who initially were treated an average of 20 
months prior to the revision for various diagnoses including 
chondral lesions requiring arthroscopic microfracture. 
During the revision, it was noted that 8 of 9 patients had 

95% to 100% coverage of an isolated acetabular chondral 
lesion or an acetabular lesion associated with femoral head 
lesion, with a grade I or II appearance (using the grading 
system described by Blevins et al.77) of the repair product. 
This cohort had an average age of 37.2 years at time of the 
index procedure and an average lesion size of 163 mm2, 
with all lesions located in the superior acetabular quadrant. 
The 1 patient who failed had diffuse osteoarthritis and only 
25% coverage with a grade IV appearance of the repair 
product observed 10 months after the original procedure.

J. W. Byrd (unpublished data, 2005) reported a compli-
cation rate of 0% after 2-year follow-up of 21 hip microf-
racture patients with an average age of 35 years and 
average lesion size of 12.2 mm2.

Byrd and Jones78 recently published a 10 year follow-up 
study of 15 athletes with hip pathology requiring unspeci-
fied arthroscopic intervention, 8 of whom had chondral 
lesions. The median improvement on the Harris Hip Score 
was 45 points (from 51 to 96 points), with 13 patients 
(87%) returning to their sport.

Although there are no published long-term prospective 
or randomized controlled studies on microfracture of the 
hip, these types of studies do exist for microfracture of the 
knee,56,59,73 and these studies have shown good long-term 
results. In 2003, Steadman et al.59 published an outcome 
study of 72 patients treated with arthroscopic microfracture 
of the knee and followed for an average of 11 years (range, 
7 to 17 years). Patients reported significant improvement 
(P < 0.05) using the Lysholm (59 to 89, best = 100) and 
Tegner (3 to 6, best = 10) scores and good to excellent 
results on the WOMAC and SF-36 assessments. After 7 
years, 80% of patients considered themselves as improved.

Conclusion
Cartilage defects are commonly seen in association with 
FAI, instability, or traumatic hip injury, and preliminary 
results appear to indicate that microfracture of the hip is a 
safe and effective treatment option. Some of the obstacles 
to improving treatment are identifying cartilage lesions 
through preoperative imaging and instrumentation to cir-
cumvent the femoral head.79,80 Future development in cell-
based therapy using a 3-dimensional matrix may be able to 
provide an alternative treatment that may have the potential 
to provide hyaline or hyaline-like cartilage.
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