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ABSTRACT
Osteonecrosis of the femoral head (ONFH) is a multifactorial 
disabling condition produced by constant and repetitive dis-
ruption, reduction or damage to the blood supply of the femo-
ral head. Its management seeks to synergically address the risk 
factors, ensure an early diagnosis, and preserve the affected 
joint. Arthroscopic core decompression (CD) of the femur is 
currently recommended in the early stages, before collapse of 
the femoral head, and aims to improve the blood supply, re-
duce intraosseous pressure, and stimulate neovascularization. 
Core decompression can be performed via a lateral and arthro-
scopic approach, with the advantage of being able to concomi-
tantly address other intraarticular disorders (95% of associated 
lesions) and extraarticular alterations of the hip, with fewer 
complications. The arthroscopic technique allows us to locate 
the site of femoral head necrosis with greater precision during 
CD, reduce the risk of cartilage damage, and lessen morbidity 
and the risk of fractures. In turn, CD may be accompanied by 
stem cell placement in the necrotic zone, with favorable results. 
The present study describes the arthroscopic CD with stem 
cell placement technique. The latter involves an arthroscop-
ic approach to the hip using three portals with an inside-out 
technique. Treatment of the concomitant disorders is carried 
out (pincer, labral repair and cam). Then, the necrotic zone is 
located visually, with arthroscopic verification of the absence 
of collapse. Under direct vision, 6 perforations measuring 1.3 
mm and three perforations measuring 2.8 mm are made, with a 
separation of 3 mm. Following this, bleeding is checked. Lastly, 
the irrigation solution is withdrawn and the previously harvest-

ABSTRACT
Descompresión central de la cabeza femoral artroscópica más 
colocación de células madre autólogas como tratamiento de la 
osteonecrosis de la cabeza femoral

La osteonecrosis de la cabeza femoral (ONCF) es una patología 
multifactorial, incapacitante, causada por la interrupción, la dis-
minución o el daño del aporte sanguíneo de la cabeza femoral de 
manera constante y repetitiva. El manejo de esta patología está di-
rigido a abordar de forma sinérgica los factores de riesgo, el diag-
nóstico temprano y la preservación articular. La descompresión 
central (DC) del fémur es actualmente el procedimiento recomen-
dado en estadios tempranos antes del colapso de la cabeza femo-
ral y tiene como objetivo mejorar el aporte sanguíneo, disminuir la 
presión intraósea y estimular la neovascularización. La DC puede 
realizarse mediante abordaje lateral y artroscópico, teniendo como 
ventaja este último el abordaje concomitante de otras patologías 
intraarticulares (95% lesiones asociadas) y extraarticulares de la 
cadera con menores tasas de complicaciones. La técnica artroscó-
pica permite localizar el sitio de necrosis en la cabeza femoral con 
mayor precisión durante la DC, reduce el riesgo de lesión cartila-
ginosa, disminuye la morbilidad y el riesgo de fracturas. La DC se 
puede acompañar de la implantación de células madre en la zona 
de necrosis con resultados favorables. El objetivo de este artículo 
es describir la técnica quirúrgica artroscópica de DC artroscópica 
más colocación de células madre. La técnica consiste en realizar 
un abordaje artroscópico de cadera mediante 3 portales con téc-
nica dentro fuera. Se realiza el tratamiento de patologías concomi-
tantes (pincer, reparación labral y cam). Posteriormente, se localiza 
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Introduction

Osteonecrosis of the femoral head (ONFH) is a multifacto-
rial disabling condition produced by constant and repet-
itive disruption, reduction or damage to the subchondral 
blood supply. It causes cell death and the accumulation 
of microfractures, with subsequent non-maintained bone 
remodeling and the generation of changes in bone archi-
tecture, producing joint pain and functional disability(1,2). 
Overall, ONFH is responsible for 5-12% of all hip joint re-
placement surgeries(2,3).

The main objective of treatment is to synergically 
address the risk factors and bone necrosis in the early 
phases. However, in up to 95% of all patients, associated 
deformities have been identified in the form of cam le-
sions (82%), labral defects (85%) or chondral defects (74%). 
These disorders can be managed through hip arthrosco-
py(4). The reported advantages of this minimally invasive 
procedure are greater precision during core decompres-
sion (CD), reduction of the risk of joint cartilage damage, 
and lesser morbidity and fracture risk(5-7).

Thus, arthroscopic decompression eliminates the 
risks inherent to open surgery, with a decrease in com-
plications, less postoperative pain and a shorter recovery 
time(5).

The present study describes the arthroscopic CD tech-
nique associated with stem cell 
placement and the manage-
ment of concomitant lesions.

Clinical case

A 45-year-old male presented 
with no relevant medical his-
tory. He reported due to right 
hip pain with no known cause. 
The pain worsened with phys-
ical activity, the standing po-
sition, and prolonged sitting. 

Exploration evidenced painful flexion 120º, painful ab-
duction 40º, adduction 30º, painful internal rotation 
15º and painful external rotation 25º. Maneuvers: FABER 
(flexion, abduction and external rotation) test +, FADIR 
(flexion, adduction and internal rotation) test + and log 
roll +; medical functional Hip Outcome Score (HOS) 35/68 
points (51.5%), and pain visual analogue scale 7/10. The 
anteroposterior and 90º Dunn position radiographic 
study of the pelvis evidenced femoral head sclerosis, in 
addition to cam and pincer type morphology (Figure 1). 
Magnetic resonance imaging of the right hip showed a 
hypointense image in T2-weighted sequencing, with hy-
perintense margins in T1-weighted sequencing (double 
contour sign), acetabular labrum tearing corresponding 
to Czerny-Hoffman(8) grade IIIA, thinning of the joint car-
tilage and no collapse of the femoral head. the Kerboul 
angle(9) was 284°, with a high risk of collapse of the fem-
oral head (Figure 2).

Mixed femoroacetabular impingement syndrome was 
diagnosed, associated with a Czerny-Hoffman grade IIIA 
labral lesion plus avascular necrosis of the femoral head 
corresponding to ARCO(10) stage IIc. Since this was a young 
and active adult with no additional comorbidities, joint 
preservation treatment was decided with hip arthroscopy. 
The imaging studies showed no evidence of degenerative 
alterations or collapse of the femoral head(11,12).

ed stem cells are placed through a 2.8 mm perforation under 
visual control.
Level of evidence: IV.

Key words: Necrosis of the femoral head. Core decompression. 
Mesenchymal stem cells. Hip arthroscopy.

la zona de necrosis avascular mediante escopia y se verifica la au-
sencia de ausencia de colapso mediante artroscopia. Bajo visión 
directa se realizan 6 perforaciones de 1,3 mm y 3 perforaciones de 
2,8 mm con separación de 3 mm. Tras ello se comprueba el sangra-
do. Finalmente, se retira la solución de irrigación y se colocan las 
células madre autólogas previamente cosechadas a través de una 
perforación de 2,8 mm y bajo control por escopia.
Nivel de evidencia: IV.

Palabras clave: Necrosis de la cabeza femoral. Descompresión 
central. Células madre mesenquimales. Artroscopia de cadera.

Figure 1. Anteroposterior (AP) radiographic view of the pelvis and 90º Dunn position study 
showing an increased center-edge angle of Wiberg of 50º and an increased alpha angle of 60º.
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Surgical technique

Stem cell harvesting, placement and portals

Surgery was performed by an 
experienced surgeon (CNS). 
With the patient in supine de-
cubitus and under combined 
(spinal and general) anesthe-
sia, with aseptic and antiseptic 
measures, bone marrow aspi-
ration was performed to obtain 
autologous mesenchymal stem 
cells from the left iliac crest us-
ing the T-LokTM Bone Marrow Bi-
opsy Needle 11 Gaus × 4 Inches 
(Argon Medical Devices Inc., TX, 
USA).

The patient was placed on 
the orthopedic traction table 
in supine decubitus, with pro-
tection of the genital area and 
lower extremities. The hip to be 
operated upon was placed in 
adduction 5º, flexion 15º and 
internal rotation 15º. After skin 
marking of the anatomical ref-
erences, traction was applied, 
limited to the minimum need-
ed to achieve opening of the 
joint space to about 10 mm. The 

standard arthroscopic portals 
for the procedure were pre-
pared (anterolateral, middle 
anterior and accessory distal 
anterolateral) for visioning and 
operation with the inside-out 
technique(13,14).

Arthroscopy, pincer 
resection, labral repair and 
cam resection

An interportal linear capsuloto-
my was performed to access the 
coxofemoral joint. Then, acetab-
uloplasty was carried out with 
the over the top technique for 
resection of the pincer lesion(-
Figure 3).

Repair of the labral le-
sion was made with two knot-
less PEEK anchors measuring 
2.8  mm (PopLok® Knotless Su-

ture Anchor, ConMed Corp., New York, USA) and a 1.3 mm 
knotted anchor (Y-Knot® Flex, ConMed Corp., New York, 
USA). Microperforations were made in the grade II acetab-
ular chondral lesion, measuring 1.0 × 1.0 cm2 (Figure 4).

Figure 3. Arthroscopic acetabuloplasty using the over-the-top technique. Control of the proce-
dure with image intensifier.

Figure 4. Labral repair with anchorings, affording adequate stabilization checked through pal-
pation and performing microperforations in the chondral lesion.

Figure 2. Magnetic resonance imaging of the right hip showing a hypointense image in 
T2-weighted sequencing in the coronal and axial views, with hyperintense margins in 
T1-weighted sequencing (double contour sign), pincer and cam lesion, acetabular labrum 
tearing corresponding to Czerny-Hoffman grade IIIA, and thinning of the joint cartilage. Meas-
urement of the Kerboul angle corresponding to 284°.

102° 102°
182°
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Traction was then suspended and the cam lesion was 
resected (Figure 5).

Arthroscopic core decompression

After treatment of the concomitant disorders, the femo-
ral head lesion was visually identified and the absence of 
femoral head collapse at the site of necrosis was checked 
arthroscopically (Figure 6).

Six perforations were made with the guide of the 
1.3  mm anchors (Y-Knot® Flex) and three perforations 
were made with the guide of the 2.8 mm knotless PEEK 
anchors (PopLok® Knotless Suture Anchor) for CD of the 
femoral head through the anterolateral region of the fem-
oral neck under visual guidance, establishing a separation 
of 3 mm between them, with a diameter of 1.3 mm and 2.8 
mm, respectively, and checking bleeding of each perfora-
tion (Figure 7 and Video 1).

Placement of the autologous 
stem cells

Aspiration of the irrigation solu-
tion was performed. By means 
of a perforation made with the 
guide of the 2.8 mm knotless 
PEEK anchors (PopLok® Knot-
less Suture Anchor), measuring 
2.8 mm in diameter, the pre-
viously harvested autologous 
stem cells were placed under 
visual control. Lastly, capsule 
closure was carried out using 
high resistance sutures, with 
sealing of the portals. The total 
duration of surgery was three 

hours and 15 minutes; one hour and 30 minutes with trac-
tion of the lower extremity (Figure 8).

Postoperative management

The patient was discharged on the following day with an-
algesic medication and no nonsteroidal antiinflammato-
ry drug use. Instructions were provided to avoid weight 
bearing of the extremity during four weeks, with passive 
mobilization exercises to gradually gain range of motion.

One month after surgery the patient presented a HOS 
score of 46/85 points (67.6%) and a pain VAS score of 3/10. 
Progressive partial weight bearing was started, with active 
complete ranges of motion, muscle strengthening, walking 
retraining and gradual discontinuation of supports.

At follow-up four months after surgery, the patient 
presented HOS score of 61/68 points (89.7%) and a pain 
VAS score of 0/10. The imaging studies showed a decrease 
in the zone of necrosis of the femoral head, with improve-
ment of the Kerboul angle from 284° to 240° (Figures 9 
and 10). In relation to complications, the patient present-
ed heterotopic ossification with an image measuring 0.8 
mm in diameter at extraarticular level proximal to the 
femoral neck.

Six months after surgery, the physical examination re-
vealed full ranges of mobility, with no pain, and negative 
joint impingement maneuvers.

Discussion

Core decompression is the gold standard for the treat-
ment of ONFH. Traditionally, CD has been performed using 
a retrograde and percutaneous protocol through a later-
al approach to the femur in the subtrochanteric region(2). 
Many authors such as Mont(15) in 2004 and Song(16) in 2007 
introduced the concept of percutaneous decompression 

Figure 5. Arthroscopic femoroplasty. Control of the procedure with image intensifier.

Figure 6. Arthroscopic view, confirming the absence of subchon-
dral collapse.
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with multiple orifices through the femoral neck, using a 
lateral approach under imaging guidance. In turn, in 2006, 
Yan et al. introduced CD with the use of growth factors and 
cell differentiation factors, with promising results(17).

A systematic review published in 2017 reported supe-
rior outcomes with the use of cell therapy in ONFH versus 

the control group, evidencing 
a disease progression rate of 
24.5% versus 40%, respective-
ly, and a total hip replacement 
conversion rate of 16% versus 
21% in the control group(2).

The experts recommend 
multiple perforations in order 
to maximize the efficacy of the 
procedure(18).

A systematic review was car-
ried out by Hua in 2019, com-
prising 32 studies with 2441 hips: 
1379 subjected to isolated CD, 
565 treated with CD combined 
with autologous bone, and 497 
subjected to CD combined with 
bone marrow. The success rate 
in the first group was 57%, ver-
sus 74% in the CD plus bone 
marrow group, and 81% in the 
last group. The clinical results 
evidence a general success rate 
with the three procedures of 
65%, with statistically signifi-
cant differences between them. 
The conclusion was that CD is 
an effective and safe method 

for the treatment of ONFH. This procedure, associated to 
the placement of autologous bone and bone marrow, in-

Figure 7. Core decompression of the femur through microperforations; arthroscopic view and 
fluoroscopic control.

Figure 8. Placement of autologous stem cells under fluoroscopic 
control.

Video 1. https://fondoscience.s3.eu-west-1.amazonaws.com/fs- 
reaca-videos/reaca.fs2304012-desompresion-artroscopica-
cabeza-femoral-y-celulas-madre.mp4

https://fondoscience.s3.eu-west-1.amazonaws.com/fs-reaca-videos/reaca.fs2304012-desompresion-artroscopica-cabeza-femoral-y-celulas-madre.mp4
https://fondoscience.s3.eu-west-1.amazonaws.com/fs-reaca-videos/reaca.fs2304012-desompresion-artroscopica-cabeza-femoral-y-celulas-madre.mp4
https://fondoscience.s3.eu-west-1.amazonaws.com/fs-reaca-videos/reaca.fs2304012-desompresion-artroscopica-cabeza-femoral-y-celulas-madre.mp4
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creases the success rate, and caution is advised in cases 
of advanced stages(19).

Another systematic review was carried out by Liu in 2021, 
with the inclusion of 784 patients (918 hips), and involving 
the evaluation of 7 different surgeries: isolated CD, CD with 
bone grafting, CD with tantalum implantation, CD with cell 
therapy, CD with bone grafting and cell therapy, vascular-
ized bone graft, and conservative management. In relation 
to the radiological progression findings, CD and cell therapy 
afforded better results, followed by isolated CD. It thus was 
concluded to be a possible option for delaying progression 
of the disease based on the current evidence(20).

Core decompression of the femoral head with the im-
plantation of mesenchymal stem cells from bone marrow 
was first described in 2002 by Hernigou(21). A study carried 
out in 2015 by Persiani, involving 31 hips with ONFH treated 
with CD plus the implantation of mesenchymal stem cells 
from bone marrow, recorded improvement of the symp-
toms and the resolution of osteonecrosis in stages I and II 
in 25 hips. In addition, progression to osteoarthritis was ob-
served in 6 hips (2 stage II, 2 stage III and 2 stage IV). It was 
concluded that joint pain decreased, as evaluated with the 
Harris Hip Score (HHS), VAS and 12-item short-form survey 
(SF-12). Likewise, the procedure was considered to be suc-
cessful, avoiding or delaying the need for joint replacement 
surgery in the early stages of ONFH, as evaluated from radi-
ographs and magnetic resonance imaging studies(22).

Another study published 
in 2018 reported that the use 
of stem cells as treatment for 
ONFH is efficient and safe in 
patients with ARCO stages I and 
II(23). Lastly, a systematic review 
of randomized controlled trials 
published in 2020, with the in-
clusion of 13 randomized clin-
ical trials (855 hips), reported 
that the use of stem cells in 
ONFH delays collapse of the 
femoral head (relative risk:  
0.54) and the need for hip re-

placement surgery (relative risk:  0.55), with a statistically 
significant difference in relation to adverse effects(24).

The adaptation of decompression performed via the 
arthroscopic route eliminates the risks inherent to open 
surgery, reduces the number of complications, lessens 
postoperative pain, and shortens the time to recovery(5).

A study carried out in 2023 by Ji included 185 hips with 
ONFH in ARCO stages I (n=43), II (n=114) and III (n=28), sub-
jected to joint debridement and multiple small bone per-
forations via arthroscopy. The survival rates were 79%, 72%, 
52%, 32% and 10% in patients in stages I, IIa, IIb, IIc and III, 
respectively. The authors concluded that CD is effective in 
patients with ONFH in its early stages, particularly in those 
with associated joint hip disease conditions(25).

The results obtained with the technique described in 
this study are similar to those found in the international 
literature. No objective comparisons can be established, 
however, due to the short follow-up period involved and 
the fact that this is a case report and a description of the 
surgical technique. The patient showed clear functional 
improvement, with an important decrease in pain, avoid-
ing collapse of the femoral head, and with no major com-
plications. Thus, CD of the femoral head plus the place-
ment of autologous stem cells as treatment for ONFH via 
arthroscopy is a viable therapeutic alternative.

A limitation of this study is the short follow-up time 
involved. Although the study was not intended to report 

Figure 10. Magnetic resonance imaging view of the right hip four months after surgery, show-
ing a decrease in the necrotic zone of the femoral head. Kerboul angle corresponding to 240°.

Figure 9. Anteroposterior (AP) radiographic view of the pelvis and 45º and 90º Dunn position, four months after surgery.

32°

50°
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on results, it does describe a reproducible surgical tech-
nique. Furthermore, it presents the case of the treated 
patient and the control imaging findings that evidence a 
decrease in Kerboul angle despite the short postsurgical 
time, with improvement from high to moderate risk of col-
lapse. Two factors may explain the clinical improvement. 
Firstly, concomitant disease conditions were treated in 
the same procedure (femoroacetabular impingement and 
labral repair), and secondly, although the imaging studies 
after four months did not evidence complete resolution 
of the necrosis, the appearance of neovascularization and 
the formation of new trabecular bone made it possible to 
avoid collapse of the femoral head.

Conclusions

Arthroscopic CD with the placement of autologous stem 
cells as treatment for ONFH affords favorable results over 
the short term, as evidenced both in the literature and in 
the present study, making it possible to treat associated 
disorders with few complications compared with non-ar-
throscopic decompression. The technique thus should be 
considered as an option in patients with ONFH.

Supplementary material

The video of the technique accompanying this article can 
be seen at (Video 1):

https://fondoscience.s3.eu-west-1.amazonaws.com/
fs-reaca-videos/reaca.fs2304012-desompresion-artro-
scopica-cabeza-femoral-y-celulas-madre.mp4
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