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This study aimed to analyse the initial results of five patients with symptomatic osteochondral lesions (OCL) and
femoroacetabular impingement (FAI) who were treated successfully with osteochondral autologous transfer
(OAT) and femoral neck osteochondroplasty (OCP) through surgical dislocation of the hip. Five patients with
FAI and OCL of the femoral head who underwent surgery between 2015-2018 were studied retrospectively. All
patients had a grade IV OCL, and the median defect size was 2 cm2 (interquartile range [IQR], 2-2). At the final
follow-up, the modified Harris hip score showed a median value of 94 (IQR, 91-95) (P=0.04). Pain evaluation
using the visual analogue scale showed a median value of 1 (IQR, 1-2) (P=0.04). Adequate graft union and
healthy formation of the chondral surface were observed by magnetic resonance imaging. Although the proce-
dure is demanding, the combination of OAT and femoral neck OCP appears to be an effective alternative in
young patients.
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Osteoarthritis of the hip is a multifactorial disease involv-
ing mechanical, biological, and biochemical variables1). As
a result of the profound anatomy and complex biomechan-
ics management of osteochondral lesions (OCL) of the hip
is challenging2,3). Despite apparent differences with regard
to the biomechanics and the anatomy between the hip and
the knee joint, multiple alternative techniques have been
developed for the hip based on the knee joint4-8).

Total hip arthroplasty has been the most effective pro-
cedure for use in the elderly population; however, it might
not be the best option for treatment of young, active patients.
Patients are usually referred for pain and decreased func-
tionality, and, unfortunately, there is potential for develop-
ment of degenerative osteoarthritis9). OCL have also been
reported in other pathologies. including osteonecrosis,
labral tears, loose bodies, femoroacetabular impingement
(FAI), arthritis, and hip dysplasia. Some authors have report-
ed on a possible association between parafoveal OCL and
cam impingement as part of FAI syndrome10-12).

Multiple techniques have been developed for preserva-
tion of the hip; these include chondroplasty, marrow stim-
ulation, autologous chondrocyte implantation, osteochon-
dral autologous transfer (OAT), and osteochondral allo-
graft (OCA) transplantation9,13). OAT is a well-known sur-
gical technique for treatment of full-thickness cartilage
defects, particularly around the knee, ankle, and elbow6,14).
OAT has also been identified as an effective technique for
treatment of osteochondritis dissecans (OCD) in these
joints, even in cases where the injury is unstable6,14).
Nevertheless, the available data regarding the outcomes
of these techniques for treatment of OCL of the femoral
head is limited15-17).

In this case series we report on the short-term outcomes
of five patients with symptomatic cam impingement and
extensive OCL (>2 cm2) of the femoral head who were treat-
ed successfully with OAT and femoral neck osteochon-
droplasty (OCP) through surgical dislocation of the hip.
This combined therapy utilizing OAT plus femoral neck
OCP appears to be a suitable alternative for simultaneous
treatment of the cam deformity of FAI syndrome and
parafoveal OCL of the femoral head.

CASE REPORT

The five patients provided written informed consent
for inclusion and for submission of their data for publi-
cation. All procedures performed involving human par-
ticipants were in accordance with the ethical standards of

the institutional research committee and with the Helsinki
Declaration (2013) and its later amendments or compara-
ble ethical standards. The study was approved by the Italian
Hospital of Buenos Aires’s Research Ethics Board (No.
IRB00010193).

Five male patients with symptomatic parafoveal OCL
of the femoral head and concomitant FAI syndrome who
underwent surgery between 2015-2018 were studied ret-
rospectively. The median follow-up period was 49 months
(interquartile range [IQR], 44-54), and the median age was
24 years (IQR, 23-34). Demographic characteristics are
shown in Table 1.

Similar clinical presentations with a history of FAI syn-
drome and longstanding groin pain during impact activi-
ties were observed for all patients. All patients used to prac-
tice sports at an amateur level including, running, soccer,
and martial arts. Impingement tests performed during phys-
ical examination showed positive results, with a fully pre-
served range of motion. The median preoperative modified
Harris hip score (mHHS) and pain evaluation according to
the visual analogue scale (VAS) was 63 (IQR, 54-63) and
8 (IQR, 8-9), respectively.

After the initial assessment, a grade IV OCL of the femoral
head was observed by magnetic resonance imaging (MRI)
in all patients according to the Outerbridge Grading System
(Fig. 1). The median defect size was 2 cm2 (IQR, 2-2). All
patients were also diagnosed with a cam deformity on the
femoral neck. No evidence of a pincer sign was observed
on the acetabulum, and there was no diagnosis of a labrum

Table 1. Demographics Characteristics of the Series

Variable Value

No. of patients (=hips) 5
Median age (yr) 24 (23-34)0
Median body mass index (kg/m2) 24 (24-25)0
Sex, male 5 (100)0-
Side, left/right 03/2 (60.0/40.0)
Tönnis classification

0 3 (60.0)0.
1 2 (40.0)0.

Patients with prior surgeries 1 (20.0)0.
Initial diagnosis (hips)

Femoroacetabular impingement 5 (100)0-
Median lesion size (cm2) 2 (2-2)00
Median operative time (min) 147 (130-151)
Median number of grafts used 2 (2-3)00
Median follow-up (mo) 49 (44-54)0

Values are presented as number only, median (interquartile
range), or number (%).
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tear.
Spinal anaesthesia was administered to all patients, who

were placed in lateral decubitus position. A Gibson18) approach
was used by the same surgeon (G.Z.) in all cases. The pos-
terior border of the gluteus medius was observed, and a
trochanteric osteotomy was performed using the technique
described by Ganz et al.19). Following exposure of the cap-

sule, an inverse Z shape capsulotomy was performed in
order to access the joint. Anterior dislocation of the hip was
then performed after hip flexion and external rotation and
the leg was placed in a sterile bag. An evaluation of the
acetabular cartilage was then performed, followed by treat-
ment, anchoring, or resection of any labral tear if needed.
Any loose bodies or cartilage tissues were removed.

FFiigg..  11.. Preoperative imaging studies of a 21-year-old male with a symptomatic osteochondral lesions (OCL) of the left
femoral head. (AA) Anteroposterior and (BB) lateral radiograph views show a well-preserved joint space and cam deformity. (CC)
Coronal T1-weighted and (DD) fat-saturated T2-weighted magnetic resonance imaging (MRI) images showing the OCL. (EE)
Axial T1-weighted and (F) fat-saturated T2-weighted MRI images showing the OCL.
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An assessment of the chondral lesion on the femoral head
was performed, with debridement of unstable cartilage until
stable edges were identified, exposing the subchondral bone.
Preparation and measurement of the base of the defect was
performed using different moulds and a metal ruler. Mosaicplasty
was planned with osteochondral autologous grafts and all
patients underwent OAT and femoral neck OCP (Fig. 2).
According to the size of the defect, different sizes of osteo-
chondral plugs were harvested from the lateral femoral
condyle of the ipsilateral knee and then implanted into the
prepared drill holes. Bleeding from the femoral head was
confirmed throughout the surgical procedure. The joint was
then reduced, and the capsule was closed, avoiding exces-
sive tensioning after confirming the absence of any intraar-
ticular interposition. The trochanteric osteotomy was reduced
and fixed with two 3.5 mm cortical screws.

No intraoperative complications were recorded, and none
of the patients required blood transfusion. The median sur-
gical time was 147 minutes (IQR, 130-151). Postoperative
rehabilitation included exercises for passive range of motion
and quadriceps strengthening for the first seven days. A
maximum of 90。of hip flexion was indicated for 21 days.

Active abduction was restricted for 45 days and toe-touch
weight-bearing on the side that underwent surgery was indi-
cated for the first six weeks with progression to total weight-
bearing as tolerated. No surgical complications were record-
ed during the postoperative period. One patient suffered an
acute deep vein thrombosis, which was treated successful-
ly with oral medication without further complications. No
further surgeries were required in any case, and no signs of
osteonecrosis or advanced osteoarthritis were observed in
the final review (Fig. 3).

After discharge, follow-up radiographs were taken at six
weeks, three months, and yearly. Patients were allowed to
return to regular activities after 4-6 months. Postoperative
MRI was indicated after three months for assessment of
autograft incorporation and cartilage healing in all cases.
Adequate graft union and healthy formation of the chon-
dral surface was observed on MRI at a median time of three
months (IQR, 3-3). A summary of the details is shown in
Table 2.

Comparison of preoperative and postoperative values
showed significant improvement in the functional scores.
At the final follow-up, the median mHHS had improved

FFiigg..  22.. Intraoperative photographs. (AA) Intraoperative view of the concomitant cam deformity of the femoral neck. (BB)
Intraoperative image of the additional femoral neck osteochondroplasty of the concomitant cam deformity. (CC) Intraoperative
evidence of a parafoveal osteochondral lesions (OCL) of the femoral head before debridement. (DD) Intraoperative view of the
parafoveal OCL after debridement and preparation of the lesion site. (EE) Final image of the femoral head after osteochondral
autologous transfer obtained from the ipsilateral knee.
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from 63 (IQR, 54-63) to 94 (IQR, 91-95) (P=0.04). The
median VAS improved from 8 (IQR, 8-9) to 1 (IQR, 1-2)
(P=0.04). Median preoperative and postoperative func-
tional scores are shown in Table 3.

Continuous variables were expressed as median and IQR.
Categorical variables were reported as frequencies and per-

centages. Comparison of continuous variables was performed
using the independent-samples t-test, where data showed
a normal distribution, and the Mann–Whitney U test was
used otherwise. Variables at P<0.05 were considered sta-
tistically significant. Stata 13 statistical software (StataCorp,
College Station, TX, USA) was used in performance of all

FFiigg..  33.. Postoperative imaging studies. (AA) Anteroposterior and (BB) lateral radiographs at final follow-up without progressive
degenerative changes. (CC) Coronal T1-weighted and (DD) fat-saturated T2-weighted, and (EE) axial STIR (short-TI inversion
recovery)-weighted and (FF) fat-saturated T2-weighted magnetic resonance imaging images showing adequate graft union
and healthy chondral surface formation.
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analyses.

DISCUSSION

There are multiple difficulties associated with treatment
of OCL of the femoral head due to the deep anatomy and
the challenge of exposing the surface of the joint. Over the
last decade, improvements in arthroscopic surgery and the
already well-known technique for surgical dislocation of the
hip described by Ganz et al.20) have resulted in the increas-
ing popularity of hip preservation surgery, which has
become a viable option for treatment of OCL of the femoral
head10,12,20-22). The current data from analysis of the differ-
ent surgical techniques such as arthroscopic debridement,
labrum repair, femoral neck OCP, microfracture and bone
marrow stimulation, autogenous chondrocyte implantation,
OAT, and OCA transplantation is limited10,12,21,22).

Several authors who analysed OAT for treatment of OCL
of the femoral head have reported good outcomes, regard-

less of the initial diagnosis8,10,23,24). In addition, OCL of the
femoral head may be a consequence of several conditions.
The etiologies described most often in the literature include
osteonecrosis8,25), posttraumatic23,24), Legg–Calve–Perthes
disease16), OCD16), and lateral impact injury26). Overall, it
appears that these studies reported encouraging results,
except for the case series reported by Rittmeister et al.25).

FAI syndrome is a well-known cause of OCL of the hip
joint12). Decreased range of motion and abnormal hip bio-
mechanics are reported in patients with cam deformities,
which can influence development of osteoarthritis of the
hip. As opposed to a simple local impingement, Charbonnier
et al.22) reported a temporary subluxation of the hip in patients
with FAI syndrome. Consequently, these undesired trans-
lational movements of the hip may result in exposure of the
joint to load abnormalities, and the overall effect may pro-
duce OCL of the femoral head. Beck et al.12) reported on OCL
of the acetabulum due to pincer and cam impingement.
However, published evidence regarding OCL of the femoral

Table 2. Intraoperative Results Patient Demographics, Radiographic Evaluation, and Postoperative Results

Variable Case 1 Case 2 Case 3 Case 4 Case 5

Age (yr) 21 44 34 24 23
Sex Male Male Male Male Male
Side Left Right Left Right Left
Sport Soccer Marathonist Martial arts Soccer Soccer
Previous surgeries N/A N/A Arthroscopy (1) N/A N/A
Symptoms Hip pain during impact activities
X-rays findings FAI syndrome - cam deformity
MRI findings Grade IV OCL of the femoral head+cam deformity
Surgical procedure OAT+OCP through surgical hip dislocation
Donor site Ipsilateral knee
Graft incorporation (mo) 03 03 04 03 03
Complications N/A N/A N/A N/A DVT
Follow-up (mo) 54 49 44 37 74
Latest VAS 01 02 03 01 01
Latest mHHS 94 91 91 95 95

N/A: not applicable, FAI: femoroacetabular impingement, MRI: magnetic resonance imaging, OCL: osteochondral lesion,
OAT: osteochondral autologous transfer, OCP: osteochondroplasty, DVT: deep vein thrombosis, VAS: visual analogue scale,
mHHS: modified Harris hip score.

Table 3. Preoperative and Postoperative Clinical Outcomes

Functional scores Median preoperative value Median postoperative value P-value

mHHS 63 (54-63) 94 (91-95) 0.04
Merle d’Aubigné 12 (10-12) 17 (16-18) 0.04
UCLA 7 (6-7)0 8 (7-9)0 0.04
VAS 8 (8-9)0 1 (1-2)0 0.04

Values are presented as median (interquartile range).
mHHS: modified Harris hip score, UCLA: The University of California, Los Angeles, VAS: visual analogue scale.
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head related to FAI syndrome is scarce.
Regarding treatment alternatives, Güngör et al.11) report-

ed that good short-term outcomes were achieved from use
of a combination of OAT and OCP in patients with FAI syn-
drome. On the other hand, Zaltz and Leunig10), who conduct-
ed an analysis of the results from use of different surgical
techniques for treatment of ten patients with OCL of the
femoral head associated with symptomatic FAI syndrome,
reported that the femoral cartilage defect might have been
caused by hip instability and the resulting shear forces.
Treatment with femoral neck OCP and labral repair or
debridement was administered in all ten cases. In addition,
regarding OCL of the femoral head, 7/10 patients underwent
treatment with microfracture and combined microfracture
with autologous matrix-induced chondrogenesis was admin-
istered in the remaining three cases. All patients, except for
one, had returned to their previous functional level at final
follow-up.

OCA transplantation has been reported as a suitable alter-
native for treatment of OCL of the knee; however, data from
analysis of the results of OCL of the femoral head is limit-
ed16,21). Khanna et al.16), who conducted an analysis of the out-
comes of 17 patients with OCL of the femoral head who were
treated with OCA, reported fair to good functional results
at a mean follow-up of 41.6 months in 76% of cases. Several
conditions were identified, including OCD, osteonecrosis,
Legg–Calve–Perthes, and a fracture of the femoral head.
According to the conclusion made by the authors of the study,
the perfect candidate would include a young patient with
minimum osteoarthritic compromise or abnormality and no
association with chronic steroid therapy16). Similarly, in a
study of ten patients, Oladeji et al.15) reported 70% good
results at a mean follow-up of 1.4 years. Acetabular com-
promise, osteonecrosis, smoking, and combined therapies
were associated with inferior results.

The short-term outcomes of five patients with OCL of the
femoral head and concomitant cam deformity who were
treated successfully with a combination of OAT and femoral
neck OCP through surgical dislocation of the hip have been
reported in this case series. To the best of our knowledge,
the current literature includes only a few cases involving use
of this combined treatment. Despite its location far from the
parafoveal area, we believe that cam impingement might
have been involved in the genesis of OCL in the parafoveal
region of the femoral head in these patients, providing sup-
port for the existing evidence showing that cam impinge-
ment in the context of FAI syndrome may be involved in
the pathogenesis of OCL of the femoral head10,21,22).

OCL of the parafoveal region of the femoral head contin-
ues to be a challenge in orthopaedic practice. A diagnosis
of OCL of the femoral head is not uncommon in patients
with early degenerative osteoarthritis in the context of FAI
syndrome. However, in all five cases the patients were young
and active with a fully preserved range of hip motion. This
case series demonstrates that, although it is a demanding
procedure, OAT combined with femoral neck OCP through
surgical dislocation of the hip appears to be a suitable sur-
gical technique for treatment of young, active patients with
extensive OCL of the femoral head and cam deformity. Use
of this technique can result in restoration of hyaline carti-
lage and the underlying subchondral bone and repair of the
impingement abnormality with restoration of hip biome-
chanics. Use of this technique might be helpful in achiev-
ing improvement of the functional outcomes and decreas-
ing pain at short-term follow-up; however, conduct of fur-
ther studies regarding long-term outcomes and progression
of osteoarthritis will be required.
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01.Atik OŞ. The role of metabolomics in osteoarthritis for early
diagnosis, monitoring prognosis and treatment. Eklem Hastalik
Cerrahisi. 2015;26:1. https://doi.org/10.5606/ehc.2015.01

02.D’Lima DD, Fregly BJ, Colwell CW Jr. Implantable sensor
technology: measuring bone and joint biomechanics of daily
life in vivo. Arthritis Res Ther. 2013;15:203.

02.https://doi.org/10.1186/ar4138
03.Bowman KF Jr, Fox J, Sekiya JK. A clinically relevant

review of hip biomechanics. Arthroscopy. 2010;26:1118-29.
https://doi.org/10.1016/j.arthro.2010.01.027

04.Sotereanos NG, DeMeo PJ, Hughes TB, Bargiotas K,
Wohlrab D. Autogenous osteochondral transfer in the
femoral head after osteonecrosis. Orthopedics. 2008;31:177.
https://doi.org/10.3928/01477447-20080201-33

05.McDonald JE, Herzog MM, Philippon MJ. Return to play
after hip arthroscopy with microfracture in elite athletes.
Arthroscopy. 2013;29:330-5.

05.https://doi.org/10.1016/j.arthro.2012.08.028
06.Hangody L, Vásárhelyi G, Hangody LR, et al. Autologous

osteochondral grafting--technique and long-term results.
Injury. 2008;39 Suppl 1:S32-9.

06.https://doi.org/10.1016/j.injury.2008.01.041
07.Fontana A, Bistolfi A, Crova M, Rosso F, Massazza G.

Arthroscopic treatment of hip chondral defects: autologous
chondrocyte transplantation versus simple debridement--a
pilot study. Arthroscopy. 2012;28:322-9.



Hip Pelvis 34(3): 177-184, 2022

www.hipandpelvis.or.kr184

07.https://doi.org/10.1016/j.arthro.2011.08.304
08.Gagala J, Tarczyńska M, Gawęda K. Clinical and radiolog-
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