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Keywords

Chondral and osteochondral lesions encompass several acute or chronic defects of
the articular cartilage and/or subchondral bone. These lesions can result from several
different diseases and injuries, including osteochondritis dissecans, osteochondral
defects, osteochondral fractures, subchondral bone osteonecrosis, and insufficiency
fractures. As the cartilage has a low capacity for regeneration and self-repair, these
lesions can progress to osteoarthritis. This study provides a comprehensive overview
of the subject matter that it covers. PubMed, Scopus and Google Scholar were
accessed using the following keywords: “chondral lesions/defects of the femoral

"o

head’, “chondral/cartilage lesions/defects of the acetabulum’, “chondral/cartilage
lesions/defects of the hip”, “osteochondral lesions of the femoral head”, “osteochondral

"o,

lesions of the acetabulum’, “osteochondral lesions of the hip’, “osteochondritis
dissecans,” “early osteoarthritis of the hip,” and “early stage avascular necrosis”. Hip
osteochondral injuries can cause significant damage to the articular surface and
diminish the quality of life. It can be difficult to treat such injuries, especially in
patients who are young and active. Several methods are used to treat chondral and
osteochondral injuries of the hip, such as mesenchymal stem cells and cell-based
treatment, surgical repair, and microfractures. Realignment of bony anatomy may
also be necessary for optimal outcomes. Despite several treatments being successful,
there is a lack of head-to-head comparisons and large sample size studies in the
current literature. Additional research will be required to provide appropriate clinical
recommendations for treating chondral/osteochondral injuries of the hip joint.

Cartilage - Subchondral - Impingement - Microfracture - Chondroplasty - Hyaluronic Acid -
Prosthetic Biocomposites - Autograft - Allograft

Introduction

Chondral and osteochondral lesions en-
compass several acute or chronic defects of
the articular cartilage and/or subchondral
bone. The chondral lesions are located
solely onthe cartilage surface, whereas the
osteochondral lesions are located in both
cartilage and subchondral bone. Goyal
et al. compared the subchondral bone-
cartilage equilibrium to the soil-plant

equilibrium.  Soil provides plants with
nutrients, provides a stable environment
for their roots to grow in, and these
roots of plants prevent soil erosion. The
subchondral bone acts as rich soil for car-
tilage and bears its loads [1]. Damage to
various tissues in the joint, including the
subchondral bone below, may result from,
be caused by, or happen simultaneously
with damage to the articular surface [2].
These lesions arise from a wide range
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of pathologies, such as femoroacetabular
impingement, developmental dysplasia
of the hip, osteochondritis dissecans, os-
teochondral defects, osteochondral frac-
tures, subchondral bone osteonecrosis,
and insufficiency fractures [3]. Osteo-
chondral lesions can be generated by
both traumatic and atraumatic conditions
damaging the cartilage and subchondral
bone [4]. Chondral lesions cannot heal
themselves completely. Due to the migra-
tion of bone marrow mesenchymal cells
(BM-MSC) and the development of an
inflammatory “super clot,” full-thickness
lesions with subchondral bone involve-
ment can heal to some extent. The freshly
formed fibrocartilage tissue has a different
structure to the initial hyaline articular
cartilage. It is mostly made of type |
collagen, while hyaline cartilage is mostly
made of type Il collagen [5]. These lesions
frequently advance to osteoarthritis (OA),
which is regarded as “an organic disease
of the whole joint,” because cartilage
has limited ability for regeneration and
self-repair [2, 4]. Hip chondral lesions
continue to be challenging to diagnose
and treat for orthopedic surgeons. Imag-
ing technology, arthroscopic equipment,
and insights from fundamental science
and clinical research have contributed to
a substantial increase in hip arthroscopy
procedures over the past decade. These
factors have led to a rise in the de-
tection and treatment of hip chondral
lesions [6-8]. With the development of
numerous technologies, the idea of joint
preservation was introduced to avoid or
slow the onset of osteoarthritis as well
as to preserve or restore joint function in
joints already afflicted by osteoarthritis.
Over the last decade, intriguing inno-
vative techniques based on novel tissue
engineering techniques have been devel-
oped to address chondral/osteochondral
lesions of the hip [4]. The current study
discusses a comprehensive overview of
the management of the osteochondral
lesions hip, various pathological processes
associated with the osteochondral lesions
hip and the currently available treatment
options.

Functional anatomy of the hip
joint

The hip functions as a ball and socket
joint during stance and walking to keep
the torso balanced. The congruency of
the articulating surfaces precludes femoral
head and acetabulum translation. Strong
articular congruency is provided by bone
cartilage, the acetabular labrum, articular
cartilage, the inner capsule, and surround-
ing musculature [9]. The cotyloid fossa
comprises a combination of fibrofatty tis-
sue and synovium lining. The depression
of the cotyloid extends into the acetabular
fossa. The articular surface of the acetabu-
lum is an upside-down, cartilage-covered
horseshoe. Hyaline cartilage covers the
femoral head, excluding the fovea capi-
tis femoris, a depression on the femoral
head. This depression gives rise to the
ligamentum teres femoris, which attaches
medially to the transverse ligament and
other tissues [10]. The articular surface of
normal hips has variable hyaline cartilage
thickness. The average cartilage thickness
in the acetabulum is 3 mm, but it can
vary between 1.5 and 5 mm. The deepest
point of the cartilage in the centre of the
femoral head ranges from 1.5 to 5 mm
in thickness. The cartilage at the femoral
head’s periphery has an average thickness
of T mm, whereas the cartilage in the an-
terior, superior, and medial regions of the
acetabulum has an average thickness of
1.3 mm [11, 12].

Osteochondral unit

Several components make up the artic-
ular joint, each playing a crucial role in
its proper function. These elements in-
clude articular cartilage, bone, synovium,
ligaments, capsule and labrum. The joint
performs the critical functions of provid-
ing smooth mobility and weight-bearing
support. Articular cartilage, in particu-
lar, is essential for these functions, and
its homeostasis is maintained by the sub-
chondral bone. The term osteochondral
unit refers to this harmonious relationship
that exists between articular cartilage and
subchondral bone in a joint which is es-
sential for both the weight bearing and
the mobility of a joint. Preservation of this
unit is necessary for joint health as osteo-



Fig. 1 A lllustration of the chondral layers

chondral injury and degeneration can im-
pair joint function. While some treatment
techniques focus solely on repairing artic-
ular cartilage, subchondral bone must also
be repaired for successful outcomes, be-
cause it serves a crucial part in the normal
functioning of joint cartilage [13].

Histology

The joint contains the vital osteochondral
unit consisting of hyaline cartilage and
subchondral bone. Chondrocytes, which
are responsible for cartilage metabolism,
synthesize and degrade proteoglycans and
collagens within the unit, which has four
distinct layers across multiple zones. The
radial zone, constituting the majority of the
articular cartilage, boasts a well-developed
rough endoplasmic reticulum and Golgi
apparatus, while a tidemark separates it
from the calcified zone. The subchondral
osteochondral bone, made up of meta-
physeal trabecular bone, has small holes
through which blood vessels penetrate the
calcified layer. It effectively absorbs loads,
enabling the transmission and distribution
of the cartilage matrix [14]. A schematic
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Calcified
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representation of the chondral layers is
shown in BFig. 1.

Physiology and pathophysiology

The joint cartilage and the subchondral
bone that form the osteochondral unit
maintain the joint’s equilibrium. In normal
conditions only 1-3% of the load is ab-
sorbed by cartilage but microfractures and
other damage caused by FAl or dysplasia of
the hip can lead to abnormal remodelling
and a loss of its shock-absorbing ability,
resulting in cartilage degeneration. Carti-
lage is nourished by two main methods:
diffusion through synovial fluid in the su-
perficial layer and vascularity in the deep
calcified layer. The canalicular/lacunar net-
work transports larger molecules, which
are required for appropriate cartilage nour-
ishment and repair [15].

Pathogenesis of chondral/
osteochondral lesions

The pathogenesis of chondral and osteo-
chondral lesions involves a complex inter-
play of mechanical, biochemical, and cellu-

lar factors. The initial insult often involves
a traumatic event, such as a sports injury
or a sudden impact, which causes damage
to the cartilage and underlying bone [16,
171. An injury to the chondral tissue of
the hip joint can be caused by damage to
the acetabular labrum. By stopping the
leakage of joint fluid and functioning as
a blocking mechanism for the interstitial
fluid content, the labrum plays an essential
part in the preservation of the structural
integrity of the joint [18]. This trauma dis-
rupts the smooth and frictionless surface
of the cartilage, leading to the release of
inflammatory mediators and activation of
various cellular processes. Over time, the
damaged cartilage undergoes degenera-
tion and loss, resulting in compromised
joint function. Furthermore, the altered
biomechanics and increased stress on the
affected area contribute to the develop-
ment of osteoarthritis [16, 17].

Etiology

Chondral and osteochondral lesions in the
hip can result from a variety of conditions,
including femoroacetabular impingement
(FAl), developmental dysplasia (DDH),
avascular necrosis (AVN) and osteochon-
dritis dissecans (OCD), and joint infection,
rheumatic disease. Traumatic injuries such
as hip joint dislocation, femoral head frac-
ture, acetabular fracture or osteoarthritis
can also cause these lesions.

FAlis one of the hip disorders caused by
cam or pincer deformities. Cam impinge-
ment damages the anterosuperior and lat-
eralacetabulum, while pincerlesions cause
circumferential damage to the acetabular
cartilage. FAIl can also be caused by ver-
sion abnormalities of the acetabulum or
femur. The abnormal contact between
the femoral head and the acetabulum in
FAI results in mechanical stress on the ar-
ticular cartilage, impaired blood flow, an
inflammatory response, and altered joint
biomechanics. These factors contribute to
chondral damage, including fissuring, de-
lamination, cartilage fibrillation, and the
formation of osteochondral lesions. Un-
derstanding the mechanisms by which FAI
produces these lesions is essential for ap-
propriate management [19, 20].

In DDH, the shallow acetabulum fails to
adequately cover and support the femoral
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head, leading to increased stress concen-
tration on weight-bearing regions of the
articular cartilage. This abnormal biome-
chanics cause repetitive microtrauma and
friction between the femoral head and
acetabulum, resulting in chondral dam-
age. The instability of the hip joint in
DDH further increases the risk of chondral
and osteochondral lesions due to exces-
sive movementand subluxation. Theseab-
normal movements generate shear forces
and impact stresses on the articular car-
tilage, leading to chondral injuries. Re-
peated subluxation or dislocation events
can also cause osteochondral lesions, af-
fecting both the cartilage and underlying
bone. The presence of chondral and os-
teochondral lesions perpetuates joint in-
stability, deformity, and abnormal loading,
progressing the disease [21, 22].

In slipped capital femoral epiphysis
(SCFE), the altered biomechanics due to
femoral head displacement cause abnor-
mal stress and shear forces within the hip
joint. These forces can damage the artic-
ular cartilage, leading to chondral lesions.
Additionally, the femoral head displace-
ment can disrupt blood supply, resulting
in avascular necrosis (AVN), which leads
to bone and cartilage damage, causing
osteochondral lesions. The development
of chondral and osteochondral lesions
in SCFE is influenced by factors such
as slip severity, duration, and patient
characteristics [23, 24].

Legg-Calvé-Perthes (LCP) disease, a pe-
diatric hip disorder, leads to chondral and
osteochondral lesions. It involves dis-
rupted blood supply to the femoral head,
causing AVN and structural changes. Is-
chemia leads to bone cell death, microfrac-
tures, and resorption. Revascularization
occurs, but the regenerated bone may
be weak and prone to fractures. Altered
biomechanics and irregularities in the
femoral head result in cartilage thinning
and fibrillation. Abnormal contact pres-
sures cause further cartilage damage and
osteochondral lesions. Early diagnosis
and management are vital to minimize
long-term effects [25-27].

In the case of AVN, the compromised
blood supply can lead to the death of os-
teocytes, which are the bone cells respon-
sible for maintaining the structure and in-
tegrity of the bonetissue. Theloss of osteo-
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cytes weakens the affected bone, making
it more prone to damage. The progression
of AVN involves the formation of microfrac-
tures within the necrotic bone. These mi-
crofractures disrupt the continuity of the
bone structure and can extend to involve
the overlying articular cartilage. As a re-
sult, chondral and osteochondral lesions
can develop. The mechanical stress placed
on the compromised bone and cartilage
can further contribute to the development
of chondraland osteochondral lesions. The
altered biomechanics and increased load-
bearing demands on the affected joint can
lead to cartilage degeneration and wear.
Over time, this can result in the loss of ar-
ticular cartilage, exposing the underlying
bone and leading to the formation of os-
teochondral lesions. Itisimportant to note
that AVN and its association with chon-
dral and osteochondral lesions can vary
depending on the specific location and
extent of the AVN, as well as individual
patient factors [28-30].

In the hip joint, OCD is very rare but
it can produce chondral and osteochon-
dral lesions through several mechanisms.
The initial insult often involves repetitive
trauma or microtrauma to the joint, which
disrupts the blood supply to the subchon-
dral bone and overlying cartilage. This
compromised blood flow can lead to is-
chemia, resulting in the degeneration and
weakening of the affected area. Asaresult,
the affected cartilage and underlying bone
become susceptible to damage. The me-
chanical forces exerted on the hip joint dur-
ing weight-bearing activities further con-
tribute to the development of chondral
and osteochondral lesions. Over time, the
weakened area can undergo further de-
generation, leading to the detachment of
a fragment of cartilage and bone [31, 32].

Classification

Chondral damage can be categorized in
different ways, which, along with the size
of the damage, can help figure out the best
way to treat it. Outerbridge’s classification
system, developed in 1961, is based on
the severity of cartilage disruption and is
widely used to grade chondral lesions [33].
Beck et al. developed a modified Outer-
bridge’s classification system that includes
a grade 0 for normal cartilage and adds

subgrades to grade Ill [34]. The classifica-
tion system of the International Cartilage
Repair Society (ICRS) classifies lesions ac-
cording to their appearance, location, and
depth. The appearance and location can
be determined with MRI and X-ray, but
the depth can only be determined with
intraoperative findings [35]. Konan et al.
proposed an expanded classification sys-
tem that includes the six acetabular zones
defined by llizaliturri et al. and the size of
the lesion. This system is particularly use-
ful for diagnosing and treating FAI pathol-
ogy [36]. Additionally, Sampson created
two classification systems for cartilage le-
sions, one for the femoral head and the
other for the acetabulum, and suggested
treatment protocols based on these classi-
fications [37]. @ Table 1 describes various
classifications used for chondral lesions.

Clinical assessment

A comprehensive clinical assessment is es-
sential in the diagnosis of hip disorders
and associated chondral/osteochondralin-
juries. The clinical manifestations of hip
disorderssuch as FAI, dysplasia, osteochon-
dritis dissecans, and AVN femoral head
that cause chondral injury and hip dis-
comfort vary. Unfortunately, patients with
FAI wait an average of 4.2 months before
seeking medical attention, and 3 years
before receiving a diagnosis. In addition,
approximately 13% of patients undergo
operations that fail to treat the under-
lying hip disorder. Importantly, chondral
injuries may be a consequence rather than
a cause of the hip disorder [38]. Patient
medical history, including prior injuries,
hip conditions during childhood, athletic
activities, and past surgical procedures,
provides valuable insights into potential
underlying causes and influences treat-
ment options. A thorough physical ex-
amination is performed, including range
of motion assessment, provocative tests,
palpation, and neurovascular evaluation.
These evaluations aid in identifying as-
sociated symptoms, joint instability, and
mechanical issues [39].

Radiological assessment

The hip joint is evaluated using a variety
of imaging techniques. The acetabular



Table 1
hip jpoint.

Various classification systems for categorization of chondral/osteochondral lesions of

Classification

Grade/
type

Description

Structures involved

Outerbridge
[33]

0

Normal cartilage

1

Cartilage is soft and swollen

2

Partial thickness lesion with a diameter
less than 0.5 inches

Partial thickness lesion with a diameter
greater than 0.5 inches

Beck [34]

Normal

Softening of the cartilage

Separation of cartilage from bone

Cartilage tear with fibrillation

HlwWiN| =] O

Full thickness cartilage defect reaching
the subchondral bone

International
Cartilage Re-
pair Society
(ICRS) [35]

o

Normal

Nearly normal: minor surface irregulari-
ties

Abnormal: lesions involving no more than
50% of cartilage thickness

Severely abnormal: lesions affecting more
than 50% of cartilage thickness

Severely abnormal: lesions extending into
the subchondral bone

Konan [36]

Focal articular cartilage lesion

Partial thickness lesion

Full-thickness lesion

Modified
Konan [36]

Focal articular cartilage lesion

Articular cartilage

lla

Partial thickness lesion (< 50% depth)

Articular cartilage and
subchondral bone

llb

Partial thickness lesion (>50% depth)

Articular cartilage and
subchondral bone

llla

Full-thickness lesion (< 50% of surface
area)

Articular cartilage and
subchondral bone

llb

Full-thickness lesion (> 50% of surface
area)

Articular cartilage and
subchondral bone

Full-thickness lesion with cyst formation

Articular cartilage and
subchondral bone

Flap lesion (detached fragment of carti-
lage and subchondral bone)

Articular cartilage and
subchondral bone

Vi

Degenerative joint disease

Articular cartilage, sub-
chondral bone, and joint
space

Acetabular
labrum artic-
ular disrup-
tion (ALAD)
[36]

Softening of the adjacent cartilage

Early cartilage peeling back

Assizable cartilage separation as flap

HlwWiN| =

Loss of cartilage

index (Al) and lateral center-edge angle
(LCEA) are essential parameters to take into
accountwheninterpretinganteroposterior
(AP) pelvic radiographs ([40]; @ Fig. 2a).
False profile radiography helps evaluate
posterior degenerative joint changes and
anterior femoral head coverage, which can

be measured by calculating the anterior
centre-edge angle (ACEA) ([41]; @ Fig. 2b).

The Dunn view is commonly employed
to evaluate the sphericity of the femoral
head in patients suspected of having FAI
([42]; @ Fig. 3). The alpha angle measures
cam lesions, but other anatomical param-

eters can also affect clinical significance
[43]. Other radiographic tools such as the
cross-table lateral view and the frog-leg
lateral view are also useful in evaluating
FAI [44]. These tools aid in diagnosing and
treating conditions affecting the hip joint.
CT is a highly effective imaging tech-
nique for evaluating the alignment of
bones and detecting osteochondral in-
juries around the hip [45]. This method
allows for accurate measurement of the
extent to which the subchondral bone is
involved and assessment of areas of irreg-
ularity around the junction of the femoral
head and neck [46]. When combined with
three-dimensional reformatting, CT pro-
vides an advantage over plain radiography
and MRI in identifying both intra-articular
and extra-articular impingement, includ-
ing subspinal impingement [47]; however,
it is important to note that while the nu-
merical values of angle measurements
used to diagnose abnormalities in cov-
erage are based on plain X-ray imaging,
they do not correspond with the center-
edge angle measurements obtained from
coronal and sagittal CT slices [48].
Magnetic resonance imaging (MRI)
is a most useful nonradiation method
for assessing nontraumatic osteochon-
dral pathologies of the hip joint. It can
identify injuries to the labrum and areas
of bony edema linked to intra-articu-
lar impingement. The latest high-field
MRI technology can detect abnormalities
without the need for contrast agents. To
examine and define osteochondral abnor-
malities, several techniques, such as true
proton density and T2-weighted turbo
spin-echo are employed. Additionally,
advanced techniques like T2 relaxation
time and delayed gadolinium-enhanced
MRI of cartilage (dGEMRIC) can be used
to evaluate cartilage abnormalities [49].

Treatment of underlying causes

In cases of FAI treatment options range
from nonsurgical to surgical interventions.
Nonsurgical approaches encompass phys-
ical therapy to enhance hip flexibility and
strength, injections for inflammation re-
duction, and activity modification. Surgi-
cal treatment includes hip arthroscopy or
open hip surgery for decompressing the
bony prominence around the rim and at
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Fig. 2 A a AP pelvicradiograph showsLCEA ontherighthip; The LCEAis the angle between the vertical
line from the femoral head center and the line connecting the lateral margin of the acetabulum.b The
right hip false profile radiograph shows ACEA; The ACEA is the angle between the vertical line from the
center of the femoral head and the posterior margin of the acetabulum.

Fig. 3 A Diagrammatic representation of radiographs of 45° Dunn’s view (a) and a 90° Dunn’s view (b).
The alpha angle is formed by two lines. One line connects the center of the femoral neck’s long axis to
the center of the femoral head. Another line goes from the center of the femoral head to the location
on the anterolateral head-neck junction. This is the point where the radius of the femoral head starts
toincrease beyond the radius that is typically found more centrally in the acetabulum, where the head
is more spherical. Itis a measure of the asphericity of the femoral head and neck

the femoral head neck junction. Optimal
treatment depends on FAIl severity and
patient-specific considerations [50].

The treatment of DDH varies by age
and severity. A Pavlik harness is com-
mon for infants. Surgical options for older
children include closed/open reduction,
osteotomy, or arthroscopy, aiming to nor-
malize femoral head coverage and address
labral injury. Surgical selection considers
age, CE angle, and OA grade for optimal
outcomes [51].

Treatment for slipped capital femoral
epiphysis (SCFE) primarily involves surgery
tostabilize the hip jointand preventfurther

28  Die Orthopidie 1-2024

slippage. Surgical options vary based on
the severity: mild cases may require a sin-
gle screw across the growth plate, while
severe cases may involve multiple screws
or an osteotomy. After surgery, cast/brace
use aids healing, and physical therapy re-
stores hip joint mobility. Recognition of
labral injury, hip dysplasia, patient age,
CE angle, and OA grade guides surgical
treatment selection for optimal outcomes
[52].

Surgical intervention is often necessary
for young adult patients of Legg-Calvé-
Perthes disease with worsening hip pain
and dysfunction caused by hip articula-

tion deformities. Treatment may involve
proximal femoral osteotomy or pelvis os-
teotomy to restore normal femoral head
coverage. In addition, when performing
surgical dislocation with the trochanter,
concurrent relative neck lengthening may
be considered [27].

To treat osteochondral lesions in AVN of
the hip, various approaches are available,
including core decompression, osteochon-
dral autograft transplantation, and total
hip arthroplasty depending on the Associ-
ation Research Circulation Osseous (ARCO)
classification [53].

Treatment for osteochondritis disse-
cans (OCD) of the hip varies is based
on lesion size, location, patient age, and
symptom severity. Rest, physical therapy,
and injections can be initial approaches.
Surgery is considered if conservative
methods fail or for severe cases. Surgical
options include microfracture, autologous
chondrocyte transplantation (ACT), and
osteochondral autograft transplantation
(OAT) based on lesion specifics [32].

Treatment of chondral/
osteochondral lesions

It is important not only to treat the chon-
dral/osteochondral lesions but also to treat
the underlying cause of the lesion. For ex-
ample, if the lesion is caused by labral
tears, surgery may be needed to repair
the labrum and if the lesion is caused by
FAI, surgery may be needed to correct the
deformity.

Hip chondral/osteochondral lesions can
be treated using various methods, which
can be broadly categorized into conser-
vative, less invasive approaches and more
complex procedures. Treatment decisions
depend on factors, such as patient symp-
toms, lesion size, and activity level. Treat-
ment algorithms have been developed to
guide these decisions and provide tailored
treatments.

Conservative

Conservative treatment for chondral/
osteochondral lesions of the hip involves
nonsurgical approaches aimed at reduc-
ing symptoms, promoting healing, and
improving joint function. Conservative
treatment for chondral/osteochondral le-



Table 2 Summary of the biological treatment methods for chondral/osteochondral lesions in the hip

Treatment Description Effectiveness Advantages Disadvantages
Hyaluronic acid Injection of hyaluronic acid to Substantial relief from symp- Low cost and May not provide a cure for hip
(HA) injections promote cartilage regeneration toms and aid in repairing and minimal risks chondral lesions

and joint function

restoring damaged areas of the
hip joint

Platelet-rich Treatment that uses high con- Promising results reported, low | Reduces the in- Inconsistent outcomes may be

plasma (PRP) centration of growth factorsand | cost and minimal risks flammatory en- influenced by factors such as pa-
cytokines found in platelets to vironment asso- tient demographics, preparation
promote tissue healing and re- ciated with OA methods, and PRP constituent
generation concentration

Mesenchymal Injection of stem cells from bone | Significantimprovementsin High concen- Optimal dose, frequency, and

stem cells (MSC) marrow aspirate to promote clinical outcomes reported, suc- | tration of MSCs, number of injections are still

and bone marrow | cartilage regeneration cessful cartilage regeneration potentially leading | uncertain

aspirate concen- and improvement in clinical to better clinical

trate (BMAC) scores results

Table 3  Summary of the surgical treatment for chondral/osteochondral lesions of the hip joint

Technique Description Indications Success factors Limitations

Chondroplasty Smoothing of unstable Low-grade and Good clinical outcomes for Increased likelihood of conversion to

chondral flaps, removing
mechanical blocks

partial-thickness
chondral injuries

low-grade injuries

total hip replacement in some cases;
not suitable for advanced arthritis

Repair of chondral flap | Surgical repair of delam-

inated cartilage flap with

Delaminated
cartilage flaps

Improved patient outcomes
reported in studies

Limited studies on efficacy; requires
further investigation

sutures

Microfracture Creation of small holes in Osteochondral Size and location of lesion, Potential risks such as ossification,
bone to stimulate fibrocarti- | lesions patient’s age, and activity fragility of tissue, and inadequate filling
lage formation level of lesion

Augmented microfrac- | Use of scaffolds or growth Osteochondral Improved quality of repair Longer culture times and complex

ture factors to enhance mi- lesions tissue reported in studies preparation may contribute to failure

crofracture repair

ADSCs and microfrag-
mented adipose tis-
sue transplantation
(MATT)

Transplantation of adipose-
derived stem cells or mi-
crofragmented adipose
tissue

Small acetabular
chondral defects

Easier to isolate and higher
proliferation rate compared
to other stem cells

Limited studies, further research
needed

Autologous chondro-
cyte implantation (ACI)

Harvesting chondrocytes for
implantation with a bioab-
sorbable matrix

Large cartilage
defects

Improved patient outcomes
reported in some cases

Difficulties with harvest and surgical
procedure on unaffected joint

Autologous matrix-in-
duced chondrogenesis

Use of collagen matrix
with microfracture to treat

Grade 3-4 chon-
dral defects

Increased patient activity
level and pain reduction

Long-term benefits and risks require
further evaluation

(AMIC) Grade 3-4 defects reported in studies
Three-dimensional Culture of autologous chon- | Mediumtolarge | Improved patientoutcomes | Longer culture times and complex
(3D) ACI drocytes into 3D spheroids | articular cartilage | and cartilage healing re- preparation may contribute to failure

for injectable solution

Autologous minced
cartilage implantation
(AMCI)

Arthroscopic cartilage
preparation, mincing with
ACP, implantation

defects ported in studies
Acetabular le-

sions in FAIS use

patients

Cartilage repair, own tissue

Arthroscopic, variable efficacy, long-
term unknown

Osteochondral auto-
graft transplantation
(OAT) and mosaic-
plasty

Transplantation of osteo-
chondral plugs from non-
weight-bearing surface

Larger or multiple
defects, failed
microfracture

Enhances clinical outcomes
and range of motion

Risk of subsequent hip arthroscopy
with mosaicplasty

Osteochondral allo- Replacement of damaged Large and dif- Instant functional joint sur- | Challenges with donor tissue match-
graft transplantation joint surface with allograft ficult-to-treat face and potential replace- ing, timing, and limited supply
(OCA) defects ment of hyaline cartilage

Prosthetic biocompos- | Use of synthetic scaffolds for | Osteochondral Potential for guiding tissue | Challenges in achieving anatomical
ites tissue regeneration defect repair regeneration and biomechanical stratification
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sions of the hip is indicated in cases of mild
to moderate symptoms, stable and small
lesions, absence of mechanical symptoms,
and when the patient prefers nonsurgical
options [54]. These options include pa-
tient education, pain medication, physical
therapy, and muscle strengthening.

- Patient education: providing infor-
mation and education to patients
about their condition, including the
nature of the hip pain and strategies
for symptom management.

— Symptom control: the use of non-
steroidal anti-inflammatory drugs
(NSAIDs) to help reduce pain and
inflammation associated with hip pain.

- ldentification and modification of
aggravating activities: identifying
activities that worsen symptoms and
modifying or avoiding them to reduce
stress on the hip joint.

- Physical therapy interventions: phys-
ical therapy programs aimed at ad-
dressing neuromuscular deficits,
strengthening the hip and lumbopelvic
regions, improving core stability, and
enhancing flexibility and range of
motion. These may include exercises
targeting hip musculature, pelvic po-
sitioning, core muscle strengthening,
neuromuscular training, stretching,
manual therapy, dynamic biomechani-
cal control, and gait training.

- Dynamic stabilization: establishing
dynamic stabilization of the hip mus-
culature, core, and pelvic regions to
prevent excessive hip joint motion
during activities.

Biologics

Biological treatments provide promising
options for managing chondral and osteo-
chondral lesions of the hip by promoting
the regeneration of damaged joint tissue
(@ Table 2). Hyaluronic acid (HA) injec-
tions have been found to be effective in
managing chondral lesions of the hip by
facilitating the regeneration of articular
cartilage and promoting the healing pro-
cess. HA injections not only provide lubri-
cation and cushioning but also stimulate
the production of chondrocytes, which are
crucial for the formation of cartilage. By
promoting the growth of new cartilage
tissue, HA injections aid in repairing and
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restoring damaged areas of the hip joint.
In cases where conservative treatments
have failed to provide relief, HA injections
can play a significant role in managing
chondral lesions of the hip. Although HA
injections may not provide a cure for hip
chondral lesions, they can offer substantial
relief from symptoms and help enhance
joint function and overall quality of life
[55-57].

PRP therapy is a non-immunogenic
treatment derived from the patient’s own
blood, where platelets are concentrated
in a small volume of plasma, typically
3-6 times higher than baseline [58]. This
therapy offers several advantages, includ-
ing quick preparation and simplicity in its
technique. Being autologous in nature,
PRP therapy carries a distinct safety profile,
as it lacks many of the side effects and
interactions associated with pharmaceuti-
cal drugs [59]. PRP has been investigated
as a potential treatment option for chon-
dral and osteochondral lesions of the hip,
although research in this area is limited.
Animal studies have shown promising re-
sults with intra-articular injections of PRP
and autologous conditioned plasma, as
well as the use of platelet-enriched fibrin
scaffolds [60]; however, there have been
no published studies on the use of PRP
for chondral defects in human subjects.
The studies which examined the effects
of PRP for hip osteoarthritis (OA) showed
lower pain scores and better functional
outcomes [61, 62].

The distinction between stem cells and
bone marrow aspirate concentrate (BMAC)
is that stem cells are undifferentiated cells
with the ability to differentiate into vari-
ous cell types, whereas BMAC is the con-
centration of stem cells, growth factors,
and cytokines found in the bone marrow.
BMAC contains a high number of stem
cells, ranging from 0.001% to 0.01% [63].
To increase stem cell concentrations, they
are isolated from bone marrow aspirate,
seeded, and expanded for 2-6 weeks [63].
The optimal dose, frequency, and number
of injections are still uncertain, but some
studies indicate that higher concentrations
of stem cells can lead to better clinical re-
sults [64]. MSCs can be used in the treat-
ment of osteochondral defects with both
reparative and preventative effects [65].
Gobbi et al. (2019) used expanded MSCs

to treat chondral defects in 20 patients and
reported significant improvements in clin-
ical outcomes and MRI showing good to
excellent repair tissue [66]. Centeno et al.
(2018) reported better clinical outcomes
with BMAC treatment for the treatment of
knee osteoarthritis [67]. Based on these
studies, stem cells and BMAC may be an ef-
fective treatment option for chondral and
osteochondral lesions in the hip joint.

Surgery

Surgical treatments play a crucial role in
addressing chondral and osteochondral
lesions of the hip, offering a range of
techniques and approaches to restore
joint function and alleviate symptoms
(@ Table 3). Chondroplasty is a widely
used technique in hip arthroscopy that
involves the smoothing of areas with un-
stable chondral flaps (mostly acetabular
lesions), preventing the development of
loose bodies and removing potential me-
chanical blocks in the joint. This method
is preferred for treating low-grade and
partial thickness chondral injuries and
has been proven successful in such cases
[68]; however, studies have indicated
that performing chondroplasty during hip
arthroscopy may increase the likelihood
of conversion to total hip replacement in
patients of all ages [69]. Chondroplasty
should not be performed on advanced
arthritis that requires total hip arthroscopy
and should be preferentially carried out
on patients with pre-existing OA [69]. It
is also important to avoid using radiofre-
quency ablation devices around chondral
tissue, as they can damage chondrocytes
[70]. Chondroplasty is the most commonly
performed procedure in hip arthroscopy,
accounting for 49.3% of cases [68]. Good
clinical outcomes have been observed
with chondroplasty, making it a satis-
factory treatment strategy for low-grade
and partial thickness chondral injuries
[68]; however, the decision to perform
chondroplasty should be made on a case
by case basis, taking into account the
patient’s age, overall joint health, and the
severity of the injury.

Cartilage delamination flaps can be re-
paired surgically with sutures. Sekiya et al.
performed arthroscopic microfracture and
suture repair of delaminated cartilage flap



and reported good outcomes measured
by modified Harris hip score and hip out-
come scores [71]. Tzaveas et al. conducted
astudy on the efficacy of fibrin adhesive for
arthroscopic repair of chondral delamina-
tion lesions. They found promising short-
term results, with intact chondral repairs in
cases that underwent revision arthroscopy
[72].

Microfracture is a minimally invasive
procedure used to treat osteochondral le-
sions in the hip. This technique involves
the creation of small holes in the affected
bone to stimulate the formation of fibro-
cartilage. The success of microfracture
depends on factors such as the size and
location of the lesion, as well as the pa-
tient’s age and level of physical activity.
Although the formation of fibrocartilage
is a potential limitation, microfracture re-
mains a viable option for many patients
and can be performed on an outpatient
basis [73]. Various studies reported good
outcomes following microfracture [74, 75].
Microfracture offers several advantages, in-
cluding its relatively low cost and the fact
that it is not considered a technically chal-
lenging procedure;however, itisimportant
to consider the potential risks associated
with microfracture. These risks include the
possibility of ossification, fragility of the
newly formed tissue, imperfections in the
regenerated cartilage, inadequate filling
of the lesion, and the susceptibility of the
new cartilage to breakdown over time [76].

The repair tissue formed following mi-
crofracture has inferior properties com-
pared to normal hyaline cartilage, leading
to concerns about its long-term durabil-
ity. In order to improve the outcomes
of the microfracture procedure, several
augmentation strategies have been de-
veloped. The use of implantable scaffolds
can help maintain the fibrin clot within
the defect, facilitate cell adhesion and mi-
gration, and improve integration with the
surrounding cartilage. Animal models and
early clinical trials have shown promising
results in terms of improving the qual-
ity of the repair tissue [77, 78]. Another
approach is the use of growth factors to
enhance the microfracture repair. Bone
morphogenetic proteins (BMPs), such as
BMP-7 and BMP-4 and cytokine modu-
lation, specifically interleukin-1 receptor
antagonist (IL-1ra) have been investigated

for their ability to promote chondrogene-
sisand improve the properties of the repair
tissue [79-82]. Other techniques involve
the combination of scaffold implants with
cultured chondrocytes or the use of HA to
further enhance the repair process [80].
Adipose-derived stem cells (ADSC) have
the ability to differentiate into various cell
types, including bone and cartilage [83].
They are easier to isolate in larger quan-
tities with minimal donor site morbidity
compared to bone marrow. ADSCs also
exhibit a higher proliferation rate com-
pared to BM-MSCs [83]. ADSCs can be
isolated from fat through mechanical or
enzymatic processes [84]. One mechani-
cal method uses a fat-processing device
(Lipogem) that isolates the cellular compo-
nent of harvested autologous fat, generat-
ing micronized fat that can be injected into
the joint [85]. Lipogems has demonstrated
the ability to yield higher amounts of pro-
genitor cells and MSCs compared to nor-
mal lipoaspirate [86]. Even though there
are limited studies on Lipogems in hip
treatment, they reported improved clini-
cal outcomes with higher mHHS scores [87,
88]. No complications or difficulties with
liposuction were reported in both stud-
ies. ADSCs offer a potentially safer and
easier alternative to BM-MSCs for treating
small acetabular chondral defects during
hip arthroscopy; however, further stud-
ies are needed to determine the specific
indications for each technique [86].
Articular cartilage injuries that are too
large for microfracture can be treated
with autologous chondrocyte implanta-
tion (ACl), a two-stage surgical technique
that involves removing the damaged
cartilage and microfracturing the defect
before implanting previously harvested
chondrocytes mixed with a bioabsorbable
matrix [89]. Limited reports exist on the
use of ACl in the hip, primarily due to
difficulties with harvest and the need for
asurgical procedure on an unaffected joint.
However, Akimau et al. [90] described
a case of ACl in a 31-year-old male with
femoral head osteonecrosis, resulting in
improved HHS and functional outcomes.
Similarly, Fontana et al. [91] conducted
a retrospective study comparing ACl to
debridement, showing significantly bet-
ter HHS outcomes in the ACI group after
approximately 5 years of follow-up. How-

ever, the formation of viable cartilage was
not confirmed in this study. These find-
ings suggest that ACI may be a beneficial
treatment option for chondral lesions in
the hip, while arthroscopic debridement
has limited utility, especially for larger
lesions.

Autologous matrix-induced chondro-
genesis (AMIC) is a surgical technique that
involves the use of a type I/1ll collagen ma-
trix in conjunction with microfracture to
treat chondral defects of grades 3 and 4
that measure 2-4 cm?[92]. During the pro-
cedure, the matrix is inserted into the joint
using arthroscopy to cover the defect and
stabilize the blood clot that results from
microfracture, providing a framework for
the formation of repair tissue [92]. Thier
et al. [93] conducted a short-term study
on arthroscopic injectable matrix-associ-
ated autologous chondrocyte implanta-
tion (MACI) for hip cartilage defects. Re-
sults showed improved patient outcomes
in terms of activity level, quality of life, and
pain reduction after a 19-month follow-
up. Krueger et al. [94] evaluated the clin-
ical outcome of arthroscopic matrix-asso-
ciated injectable autologous chondrocyte
implantation (ACI) for large acetabular car-
tilage defects. Findings revealed promis-
ing results with significant improvements
in hip scores and subjective assessments
after a 3-year follow-up, indicating the ef-
fectiveness of injectable ACI for weight-
bearing zone defects.

The culture process involved in 3D-
ACl generates redifferentiated autologous
chondrocytes along with their extracel-
lular matrix, resulting in scaffold-free 3D
spheroids of neocartilage [95, 96]. These
3D constructs are injectable solutions,
making the second step of chondrocyte
implantation similar to injecting scaffolds
into the defect site [95]. Studies evaluat-
ing the efficacy of 3D-ACl in the treatment
of chondral defects in both the knee and
hip have reported promising results [96,
97]. These investigations have demon-
strated improved patient outcomes, such
as increased mHHS and iHOT scores, and
successful cartilage healing [97-99]. Even
patients with larger defects have shown
favorable results with the ease of appli-
cation and adhesive properties of 3D-
ACI [98]. While 3D-ACl appears to be
a safe and effective treatment option
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Table 4 Summary of proposed treatment algorithm by El Bitar et al.

Lesion size | Femoral head Acetabulum

<2cm? 1st line: microfracture, Cartilage repair Microfracture
2nd line: mosaicplasty, OCA transplantation

2-6cm? Microfracture, osteochondral allograft transplantation | Microfracture

6-8.cm? Total hip arthroplasty, osteochondral allograft Total hip arthroplasty
Transplantation

>8cm? Total hip arthroplasty Total hip arthroplasty

for medium to large articular cartilage
defects, further studies are required to
assess its long-term benefits compared to
the risks associated with longer culture
times and the complexity of preparation,
which may contribute to failure [95].
Autologous minced cartilage implanta-
tion (AMCI) has emerged as a promising
technique for addressing acetabular car-
tilage lesions in patients with femoroac-
etabular impingement syndrome (FAIS).
This innovative approach, described in re-
cent studies by Zimmerer et al. [100] and
Gebhardt et al. [101], involves arthro-
scopic preparation of the damaged car-
tilage, followed by mincing of autologous
cartilage fragments using specialized in-
struments. These minced cartilage frag-
ments, collected with the an autologous
tissue collector (Graftnet™ system, Arthrex,
Inc,, FL, USA), are then augmented with
autologous conditioned plasma (ACP) and
implanted into the lesion site.
Osteochondral autograft transplanta-
tion (OAT) entails the transplantation of os-
teochondral plugs that are harvested from
the nonweight-bearing surface tofill larger
defects and is typically used when mi-
crofracture or other treatments have failed.
On the other hand, mosaicplasty involves
the transplantation of multiple smaller os-
teochondral plugs from a healthy articular
surfacetofillmultiple smaller defects[102].
Mosaicplasty is often used in the knee and
requires surgical hip dislocation when used
in the hip. The technique has been uti-
lized to address osteochondral defects in
the femoral head, which has demonstrated
the ability to enhance clinical outcomes
and range of motion. The OAT can be per-
formed either arthroscopically or through
anopenarthroscopic retrograde approach,
depending on the placement of the defect.
OAT has been shown to be efficacious in
treating chondral lesions and osteonecro-
sis of the femoral head in the hip, leading
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to notable advancements in clinical scores.
Recent studies have found that both mo-
saicplasty and OAT are effective in treating
osteochondral defects, particularly in the
femoral head. The studies report signif-
icant improvements in patient outcomes
and pain relief with both procedures, al-
though there may be a risk of subsequent
hip arthroscopy with mosaicplasty. The
disadvantages of OAT therapyincludearel-
atively new procedure with limited long-
term data, is not suitable for all, is not the
treatment of choice for isolated full-thick-
ness chondral defects at the hip, because
of the unfavorable risk-benefit profile, can
be technically demanding, and is nota per-
manent solution [102-107].
Osteochondral allograft transplanta-
tion (OCA) is a promising treatment option
for osteochondral lesions of the hip, par-
ticularly for large defects that are difficult
to treat with alternative techniques. OCA
permits the replacement of a damaged
joint surface with a single-stage technique
that does not cause morbidity at the donor
site. In addition, the application of OCA
provides an instantly functional joint sur-
face and can lead to the replacement
of hyaline cartilage [108-110]. However,
the survival of chondrocytes from the
moment of graft procurement to the time
of implantation can be affected by the
length of storage time after graft procure-
ment, with the survival of the graft being
significantly diminished after 28 days of
storage. Various studies have reported
positive outcomes with the use of OCA
transplantation for treating osteochondral
defects in the hip joint. The use of fresh
allografts has been found to avoid donor
site morbidity, while the anterior approach
allows faster rehabilitation and an earlier
return to function. However, challenges
with OCA transplantation include donor
tissue matching, the timing of donation
and implantation, limited supply of donor

tissue, and potential nonunion or failure
to transform into live tissue. Overall, while
OCA transplantation may have advantages
over other treatments, it is important to
consider these challenges before deciding
on a course of action [108-110].

Prosthetic biocomposites have emerged
as a promising approach for the repair of
osteochondral defects, offering potential
solutions to the challenges associated with
tissue regeneration. Several studies have
explored the use of synthetic materials
as scaffolds to guide tissue regenera-
tion in osteochondral defect repair. One
study by Frassica and Grunlan highlighted
the importance of synthetic materials
with instructive properties, which can
influence cellular behavior and promote
tissue growth [111]. They discussed the
development of synthetic scaffolds with
complex chemical and morphological
features, prepared using various fabrica-
tion techniques, to restore both articular
cartilage and underlying bone. Another
review by Fu et al. summarized different
scaffold types, such as porous, hydrogel,
fibrous, and composite scaffolds, and
evaluated their advantages and disadvan-
tages in osteochondral tissue engineering
[112]. They emphasized the challenges
in achieving anatomical, biochemical,
and biomechanical stratification in tis-
sue regeneration. Additionally, Xu et al.
focused on the construction of a bilay-
ered composite scaffold using chitosan
and chitosan-beta-tricalcium phosphate,
which demonstrated chondrogenic and
osteogenic abilities, leading to effective
repair of osteochondral defects in a rat
model [113].

Surgical recommendations

El Bitar et al. developed a straightforward
algorithm to assist with decision-making
in patients presenting with symptoms of
full-thickness femoral head and acetabular
lesions, given the wide range of surgical
treatment options available. This algo-
rithm can be helpful in planning surgical
interventions for chondral lesions of the
hip ([114]; @ Table 4).



Table 5 DGOU group’s guidelines

Aspect Treatment guidelines

Cartilage defect

Matrix-assisted autologous chondrocyte transplantation (MACT) is preferred
size for full-thickness cartilage defects > 1.5-2 cm?

the hip joint

Minimally invasive MACT (e.g., injectable chondrocyte implants) favored in

suitable for MACT

Bone marrow-stimulating technique + biomaterial preferred for cases not

Single-stage procedure may be considered for lesions smaller than 1.5-2 cm?

Age limit for No definitive upper age limit for joint-preserving surgery or MACT due to
surgery biological variability

Stage of the Advanced hip osteoarthritis contraindicates hip-preserving surgery
disease

Guidelines by the DGOU group
for biologic reconstruction of full
sized cartilage defects of the hip

The German Society of Orthopedics and
Trauma (Deutsche Gesellschaft fiir Or-
thopadie und Unfallchirurgie, DGOU) has
published guidelines for the biologic
reconstruction of full-sized cartilage de-
fects of the hip [115]. The guidelines
were developed by the DGOU's Group
for Clinical Tissue Regeneration and the
Hip Committee of the working group for
arthroscopy and joint surgery (AGA) [115].
The guidelines recommend the treatment
options for full-sized cartilage defects of
the hip given in @Table 5.

Postoperative management

Hip preservation surgery often involves
a combination of procedures, and the
postoperative rehabilitation plan should
consider all concurrent disorders [116].
Chondroplasty generally does not require
any postoperative restrictions, while mi-
crofracture procedures necessitate weight-
bearing precautions to protect the affected
area[116]. The duration of weight-bearing
restrictions after microfracture can range
from 2 to 8 weeks, after which patients
gradually increase their weight-bearing to
full weight [116]. Other procedures, such
as AMIC/ACI, mosaicplasty, osteochondral
transplantation, and articular cartilage
repair, usually necessitate 6 weeks of
touch-down weight bearing followed by
6 weeks of partial weight bearing [117].
However, rehabilitation protocols may
vary depending on the surgeon’s prefer-
ences and the patient’s specific condition.
Recent studies have suggested thatimme-

diate weight-bearing after microfracture
may not compromise clinical outcomes
[118, 119]. A systematic review found
that weight-bearing restriction after mi-
crofracture may not provide additional
benefits and that early rehabilitation may
be beneficial for postoperative outcomes
[119].

Conclusion

Osteochondral injuries in the hip are de-
bilitating conditions that can significantly
impair daily life and negatively impact the
quality of life. These injuries often resultin
progressive joint damage, leading to end-
stage osteoarthritis. Treating such injuries
is especially challenging in young and ac-
tive patients because the hip joint regu-
larly handles significant stresses through
an only weight-bearing compartment. To
address these injuries, various strategies
are used to repair or reconstruct chondral/
osteochondral tissue. These include bio-
logical therapies (stem cells, scaffolds or
cell-based therapies) which have shown
promise in promoting healing and regen-
eration of damaged tissue. Realignment
procedures surrounding the hip joint are
also commonly necessary to optimize out-
comes. Surgical procedures such as os-
teotomies and arthroscopies may be used
to address these issues. While various
treatment options have shown success,
including repair, microfracture, autograft
chondrocytes, and allograft transplants,
there is still a lack of head-to-head com-
parisons and large sample sizes in the
literature. Therefore, further research is
needed to evaluate the efficacy of dif-
ferent treatments for managing chondral
injuries of the hip joint and to develop

appropriate clinical guidelines for patient
care. Early detection and prompt man-
agement of these injuries are crucial to
preventirreversible joint damage and min-
imize the need for invasive surgical inter-
ventions. A multidisciplinary approach in-
volving orthopedic surgeons, radiologists,
and rehabilitation specialists is often re-
quired to achieve the best outcomes for
patients with chondral/osteochondral in-
juries of the hip.
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Therapie chondraler und osteochondraler Lasionen der Hiifte. Eine
umfassende Ubersicht

Chondrale und osteochondrale Lasionen umfassen verschiedene akute oder chronische
Defekte des Gelenkknorpels und/oder des subchondralen Knochens. Diese Lasionen
konnen durch viele unterschiedliche Erkrankungen und Verletzungen verursacht
sein, darunter Osteochondritis dissecans, osteochondrale Defekte, osteochondrale
Frakturen, subchondrale Knochennekrose und Insuffizienzfrakturen. Da Knorpel eine
geringe Fahigkeit zur Regeneration und Selbstheilung hat, kdnnen die Lasionen zur
Arthrose fortschreiten. Die vorliegende Studie bietet einen umfassenden Uberblick
zum Thema. PubMed, Scopus und Google Scholar wurden mit den folgenden Begriffen
durchsucht: ,chondral lesions/defects of the femoral head”, ,chondral/cartilage
lesions/defects of the acetabulum®, ,chondral/cartilage lesions/defects of the hip”,
,osteochondral lesions of the femoral head”, ,,osteochondral lesions of the acetabulum®,
sosteochondral lesions of the hip”, ,osteochondritis dissecans”, ,early osteoarthritis

of the hip” und ,early stage avascular necrosis”. Osteochondrale Verletzungen der
Hiifte kdnnen einen erheblichen Schaden an der Gelenkoberfldache verursachen

und die Lebensqualitdt verringern. Die Behandlung solcher Verletzungen kann sich
schwierig gestalten, insbesondere bei jungen und aktiven Patienten. Zur Therapie
chondraler und osteochondraler Verletzungen der Hiifte werden verschiedene
Verfahren angewendet, so etwa Behandlungen mit mesenchymalen Stammzellen
und zellbasierte Therapien, operative Eingriffe und Mikrofrakturierung. Auch ein
Realignment der Knochenanatomie kann fiir optimale Behandlungsergebnisse nétig
sein. Trotz mehrerer erfolgreicher Therapieverfahren fehlt es in der aktuellen Literatur
an Direktvergleichen und Studien mit grof3en Stichproben. Weitere Studien sind
erforderlich, um angemessene klinische Empfehlungen fiir die Behandlung chondraler
bzw. osteochondraler Verletzungen des Hiiftgelenks formulieren zu kénnen.

Schliisselworter
Knorpel - Subchondral - Einklemmung - Mikrofrakturierung - Chondroplastie - Hyaluronsaure -
Prothetische Biokomposite - Autograft - Allograft

100. Zimmerer A, Gebhardt S, Kinkel S, Sobau C (2023)
Das Minced-Cartilage-Verfahren zur Therapie
azetabuldrer Knorpelschdden am Hiiftgelenk
[Minced cartilage procedure for the treatment of
acetabular cartilage lesions of the hip joint]. Oper
Orthop Traumatol 35(2):100-109. https://doi.org/

10.1007/500064-022-00796- 1 10

SICOT J 3:41.
2017030
Tripathy SK, Goyal T, Sen RK (2015) Management
of femoral head osteonecrosis: current concepts.
Indian J Orthop 49(1):28-45. https://doi.org/10.
4103/0019-5413.143911

Athanasiou V, Argyropoulou E, Antzoulas P,

https://doi.org/10.1051/sicotj/

106.

N

101. Gebhardt S, Hofer A, Wassilew Gl, Sobau C, Lakoumentas J, Diamantakis G, Gliatis J (2022)
Zimmerer A (2023) Minced cartilage implantation Mosaicplasty of the femoral head: a systematic
in acetabular cartilage defects: case series with review and meta-analysis of the current literature.
2-year results. Cartilage 3:19476035231189840. Cureus 14(11):e31874. https://doi.org/10.7759/
https://doi.org/10.1177/19476035231189840 cureus.31874

102. Viamont-Guerra MR, Bonin N, May O, Le Viguel- 108. Gross AE, Kim W, Las Heras F, Backstein D, Safir O,
loux A, Saffarini M, Laude F (2020) Promising Pritzker KP (2008) Fresh osteochondral allografts
outcomes of hip mosaicplasty by minimally for posttraumatic knee defects: long-term
invasive anterior approach using osteochondral followup. Clin Orthop Relat Res 466(8):1863-1870.
autografts from the ipsilateral femoral head. Knee https://doi.org/10.1007/511999-008-0282-8
Surg Sports Traumatol Arthrosc 28(3):767-776. 109. Garcia-Mansilla I, Jones KJ, Sassoon AA (2020)
https://doi.org/10.1007/s00167-019-05442-1 Surgical hip dislocation and fresh osteochondral

103. Girard J, Roumazeille T, Sakr M, Migaud H (2011) allograft transplantation for femoroacetabular
Osteochondral mosaicplasty of the femoral head. impingement and concomitant chondral lesion.
Hip Int 21(5):542-548. https://doi.org/10.5301/ Arthrosc Tech 9(12):e1857-e1863. https://doi.
HIP.2011.8659 org/10.1016/j.eats.2020.08.012

104. Bakircioglu S, Atilla B (2021) Hip preserving 110. Krych AJ, Robertson CM, Williams RJ 3rd, Cartilage
procedures for osteonecrosis of the femoral head Study Group (2012) Return to athletic activity after
after collapse. J Clin Orthop Trauma 23:101636. osteochondral allograft transplantation in the
https://doi.org/10.1016/j.jcot.2021.101636 knee. Am J Sports Med 40(5):1053-1059. https://

105. Kocadal O, Akman B, Giiven M, Sayli U (2017) doi.org/10.1177/0363546511435780

—

Arthroscopic-assisted retrograde mosaicplasty 1
for an osteochondral defect of the femoral head
without performing surgical hip dislocation.

. Frassica MT, Grunlan MA (2020) Perspectives on
synthetic materials to guide tissue regeneration
for osteochondral defect repair. ACS Biomater


https://doi.org/10.23750/abm.v90i1-S
https://doi.org/10.23750/abm.v90i1-S
https://doi.org/10.23750/abm.v90i12-S.8950
https://doi.org/10.1080/17453670610046208
https://doi.org/10.1080/17453670610046208
https://doi.org/10.1016/j.arthro.2011.08.304
https://doi.org/10.1016/j.arthro.2011.08.304
https://doi.org/10.1177/1947603514529445
https://doi.org/10.1177/1947603514529445
https://doi.org/10.1051/sicotj/2017037
https://doi.org/10.1051/sicotj/2017037
https://doi.org/10.1093/jhps/hny043
https://doi.org/10.1093/jhps/hny043
https://doi.org/10.1155/2020/5690252
https://doi.org/10.1177/2325967120951152
https://doi.org/10.1007/s00402-014-1997-5
https://doi.org/10.1007/s00402-014-1997-5
https://doi.org/10.1007/s00402-016-2510-0
https://doi.org/10.1007/s00167-014-3293-x
https://doi.org/10.1007/s00064-022-00796-1
https://doi.org/10.1007/s00064-022-00796-1
https://doi.org/10.1177/19476035231189840
https://doi.org/10.1007/s00167-019-05442-1
https://doi.org/10.5301/HIP.2011.8659
https://doi.org/10.5301/HIP.2011.8659
https://doi.org/10.1016/j.jcot.2021.101636
https://doi.org/10.1051/sicotj/2017030
https://doi.org/10.1051/sicotj/2017030
https://doi.org/10.4103/0019-5413.143911
https://doi.org/10.4103/0019-5413.143911
https://doi.org/10.7759/cureus.31874
https://doi.org/10.7759/cureus.31874
https://doi.org/10.1007/s11999-008-0282-8
https://doi.org/10.1016/j.eats.2020.08.012
https://doi.org/10.1016/j.eats.2020.08.012
https://doi.org/10.1177/0363546511435780
https://doi.org/10.1177/0363546511435780

112.

113.

114.

il

wi

116.

17.

1"

oo

119.

Sci Eng 6(8):4324-4336. https://doi.org/10.1021/
acsbiomaterials.0c00753
FuJN,WangX, Yang M, Chen YR, ZhangJY,DengRH,
Zhang ZN, Yu JK, Yuan FZ (2022) Scaffold-based
tissue engineering strategies for osteochondral
repair. Front Bioeng Biotechnol 11(9):812383.
https://doi.org/10.3389/fbioe.2021.812383

Xu D, Cheng G, Dai J, Li Z (2021) Bi-layered
composite scaffold for repair of the osteochondral
defects. Adv Wound Care 10(8):401-414. https://
doi.org/10.1089/wound.2019.1140

El Bitar YF, Lindner D, Jackson TJ, Domb BG (2014)
Joint-preserving surgical options for management
of chondral injuries of the hip. J Am Acad
Orthop Surg 22(1):46-56. https://doi.org/10.
5435/JAA0S-22-01-46

. Fickert S, Aurich M, Albrecht D, Angele P, Biichler L,

Dienst M, Erggelet C, Fritz J, Gebhart C, Goll-
witzer H, Kindler M, Lampert C, Madry H, Mdckel G,
Niemeyer P, Schréder J, Sobau C, Spahn G, Zinser W,
Landgraeber S (2017) Biologische Rekonstruktion
lokalisiert vollschichtiger Knorpelschdden des
Hiiftgelenks: Empfehlungen der Arbeitsgemein-
schaft,Klinische Geweberegeneration” der DGOU
und des Huftkomitees der AGA [Biologic Recon-
struction of Full Sized Cartilage Defects of the Hip:
A Guideline from the DGOU Group “Clinical Tissue
Regeneration”and the Hip Committee of the AGA].
Z Orthop Unfall 155(6):670-682. https://doi.org/
10.1055/5-0043-116218

Adler KL, Cook PC, Geisler PR, Yen YM, Gior-
dano BD (2016) Current concepts in hip preser-
vation surgery: part ll—rehabilitation. Sports
Health 8(1):57-64. https://doi.org/10.1177/
1941738115577621

Rolf S, Kwan CK, Stoddart M, Li Y, Fu SC (2022)
Timing of postoperative weightbearing in the
treatment of traumatic chondral injuries of the
knee in athletes—A systematic review of current
concepts in clinicalpractice. Asia Pac J Sports Med
Arthrosc Rehabil Technol 27:1-8. https://doi.org/
10.1016/j.asmart.2022.01.001

. Jain D, Belay ES, Anderson JA, Garrett WE, Lau BC

(2021) Are weightbearing restrictions required
after microfracture for isolated chondral lesions of
the knee? A review of the basic science and clinical
literature. Sports Health 13(2):111-115. https://
doi.org/10.1177/1941738120938662

de Darren SA, Thornley P, Niroopan G, Khan M,
Mccarthy C, Simunovic N, Adamich J, Sahab J,
Farrokhyar F, Peterson D, Musahl V, Ayeni O (2016)
No difference in outcome between early versus
delayed weight-bearing following microfracture
surgery of the hip, knee or ankle: a systematic
review of outcomes and complications. J ISAKOS.
https://doi.org/10.1136/jisakos-2015-000028

Ortho Trauma Update 2024
15. Orthopéadie-Unfallchirurgie-
Update-Seminar

23.-24, Februar 2024

Berlin und Livestream

Wiss. Leitung:

Prof. Dr. Ralph Gaulke, Hannover

Prof. Dr. Klaus-Peter Giinther, Dresden
Dr. Leila Harhaus-Wahner, Ludwigshafen

Unter der Schirmherrschaft der BVOU/DGSP

www.ortho-trauma-update.com

Auskunft fiir alle Update-Seminare:
MedUpdate GmbH
www.med-update.com

Tel.: 0611 - 736580
info@med-update.com

med

Die Orthopadie 1-2024 37


https://doi.org/10.1021/acsbiomaterials.0c00753
https://doi.org/10.1021/acsbiomaterials.0c00753
https://doi.org/10.3389/fbioe.2021.812383
https://doi.org/10.1089/wound.2019.1140
https://doi.org/10.1089/wound.2019.1140
https://doi.org/10.5435/JAAOS-22-01-46
https://doi.org/10.5435/JAAOS-22-01-46
https://doi.org/10.1055/s-0043-116218
https://doi.org/10.1055/s-0043-116218
https://doi.org/10.1177/1941738115577621
https://doi.org/10.1177/1941738115577621
https://doi.org/10.1016/j.asmart.2022.01.001
https://doi.org/10.1016/j.asmart.2022.01.001
https://doi.org/10.1177/1941738120938662
https://doi.org/10.1177/1941738120938662
https://doi.org/10.1136/jisakos-2015-000028

Hier steht eine Anzeige.

@ Springer



	Management of chondral and osteochondral lesions of the hip
	Abstract
	Zusammenfassung
	Introduction
	Functional anatomy of the hip joint
	Osteochondral unit
	Histology
	Physiology and pathophysiology
	Pathogenesis of chondral/osteochondral lesions
	Etiology
	Classification
	Clinical assessment
	Radiological assessment
	Treatment of underlying causes
	Treatment of chondral/osteochondral lesions
	Conservative
	Biologics 
	Surgery
	Surgical recommendations
	Guidelines by the DGOU group for biologic reconstruction of full sized cartilage defects of the hip
	Postoperative management
	Conclusion
	References


