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ABSTRACT

Objective: To determine the survival and clinical outcomes of ar-
throscopic microfractures in a cohort of patients with full-thick-
ness chondral injury at acetabular level in femoroacetabular im-
pingement (FAI) with a minimum follow-up of 5 years.

Methods: A retrospective multicentre study was made of a pro-
spective database of patients with FAI and full-thickness ace-
tabular chondral injury treated by microfracture with a mini-
mum follow-up of 5 years. Epidemiological variables, symptoms
evolution time, arthroscopic findings and techniques, clinical
assessment using the Hip Outcome Score-Activities of Daily
Living (HOS-ADL) questionnaire, radiological assessment, com-
plications, reinterventions and survival of the technique were
recorded.

Results: A total of 88 hips were included in the study. The mean
duration of follow-up was 86.8 months (standard deviation [SD]:
30). The mean HOS-ADL score increased significantly from 64.8
(SD: 20.4) to 86.9 points (SD: 12.6). Eight patients (9%) required
repeat surgery. Survival of the surgical technique at 62 months
follow-up was 91.6%.

Conclusions: After a minimum 5-year follow-up period, mi-
crofracture as a treatment for full-thickness chondral injury in
patients undergoing arthroscopic hip surgery (AHS) due to FAI
results in significant increases in the HOS-ADL score, with a sur-
vival of the surgical technique of 91.6% at 62 months. Clinical
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RESUMEN

Microfracturas acetabulares artroscopicas de cadera:
supervivencia y resultado clinico de la técnica con
seguimiento minimo de 5 afios

Objetivo: determinar la supervivencia y el resultado clinico de
la microfractura artroscopica en una cohorte de pacientes con
lesion condral de espesor completo a nivel acetabular en el
choque femoroacetabular (CFA) con seguimiento minimo de 5
anos.

Métodos: estudio multicéntrico retrospectivo de una base de datos
prospectiva de pacientes con CFAy lesion condral acetabular de es-
pesor completo tratada mediante microfracturas con seguimiento
minimo de 5 anos. Se registraron variables epidemiologicas, tiem-
po de evolucion de la sintomatologia, hallazgos y técnicas artros-
copicas, valoracion clinica mediante el cuestionario Hip Outcome
Score-Activities of Daily Living (HOS-AVD), valoracion radiologica,
complicaciones, reintervenciones y supervivencia de la técnica.
Resultados: se incluyeron en el estudio 88 caderas. El segui-
miento medio fue de 86,8 meses (desviacion estandar -DE-:
30). La puntuacion media se incrementd de manera estadisti-
camente significativa en el cuestionario HOS-AVD de 64,8 (DE:
20,4) a 86,9 puntos (DE: 12,6). Precisaron reintervencion quirdrgi-
ca 8 pacientes (9%). La supervivencia de la técnica quirlrgica a
los 62 meses de seguimiento fue del 91,6%.
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improvement is achieved in the first postoperative year and is
maintained until the fifth year after surgery.

Level of evidence: level Il.

Clinical relevance: it is important to know the survival and clini-
cal outcomes of the most commonly used surgical technique for
treating full-thickness chondral injury after a follow-up period
of over 5 years. At present, studies involving medium- and long-
term follow-up are scarce.

Key words: Microfracture. Arthroscopy. Chondral lesion. Chondral
repair. Hip.

Introduction

Chondral injury is a limiting factor in joint preservation
surgery. Femoroacetabular impingement (FAI) is one of
the most common causes of chondral injury of the hip®.
Arthroscopic hip surgery (AHS) has made it possible to
detect these chondral lesions, with an incidence of up to
70.3% described in one study®@. Repair procedures and re-
generation techniques have been described for the treat-
ment of chondral injuries. Repair procedures require a
viable chondrocyte. However, at the time of diagnosis, the
chondral lesion may be a full-thickness injury, and in this
case regeneration techniques are indicated®.

Microfracture is a chondral regeneration technique
indicated for focal full-thickness lesions with a stable or
repairable labrum and a size of less than 400 mm?“9. The
technique involves drilling holes in the subchondral bone
to allow bone marrow, progenitor cells and growth fac-
tors to fill the chondral defect and regenerate the tissue®.
This technique can be performed directly at the time of
diagnosis, using AHS, with no associated morbidity, since
no donor site is needed, and the procedure is moreover
inexpensive. A drawback compared to other regeneration
techniques is that the regenerated tissue does not have
the same properties as native cartilage, and there are
doubts about its durability”. Previous studies have shown
satisfactory results with this technique, albeit with short-
term follow-up periods#9.

The present study was carried out to determine the
clinical outcome and survival of the arthroscopic microf-
racture technique in a cohort of patients with full-thick-
ness chondral injury in FAI, with a minimum follow-up of 5
years. Our working hypothesis was that the microfracture
chondral regeneration technique would result in a signif-
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Conclusiones: a 5 anos de seguimiento minimo, la microfractura
como tratamiento de la lesion condral de espesor completo en
el paciente intervenido mediante cirugia artroscopica de cadera
(CAC) por CFA permite obtener incrementos significativos en el
cuestionario HOS-AVD, con una supervivencia de la técnica qui-
rargica del 91,6% a 62 meses. La mejoria clinica se consigue en el
primer ano postoperatorio y se mantienen hasta el quinto ano
tras la cirugia.

Nivel de evidencia: nivel I1l.

Relevancia clinica: es importante conocer los resultados de su-
pervivencia y clinicos de la técnica quirirgica mas utilizada en
el tratamiento de la lesion condral de espesor completo a un
seguimiento mayor de 5 anos. Actualmente, son escasos los es-
tudios con seguimiento a medio y largo plazo.

Palabras clave: Microfractura. Artroscopia. Lesion condral. Repa-
racion condral. Cadera.

icant increase in the clinical assessment scores, with a
minimum medium-term survival of 90%.

Methods
Patient selection

A retrospective, multicentre study was made of a prospec-
tive AHS database between January 2012 and December
2017. The inclusion criteria were a patient age between 18-
55 years, a diagnosis of FAI, Tonnis stage 0-1, joint height
> 2 mm, full-thickness acetabular cartilage lesion treated
by microfracture, and a minimum follow-up of 5 years. Pa-
tients with hip dysplasia determined by a centre-edge an-
gle of less than25°, Legg-Calvé-Perthes disease, previous
hip surgery, avascular necrosis, and an age of under 18
or over 55 years were excluded. The diagnosis of FAl was
based on the anamnesis, examination and complemen-
tary tests.

All patients gave informed consent to inclusion in the
study, which was approved by the Clinical Research Eth-
ics Committee (CREC) of Hospital Universitario de Elche
(Spain), with Registration Code Pl 05/2022.

Surgical technique

Arthroscopic hip surgery was performed with the patient
in the supine position using anterolateral, mid-anterior
and distal anterolateral arthroscopic portals. Cam-type
and pincer-type morphologies were treated by acetabular
and femoral osteoplasty under arthroscopic and radio-
logical control. The labral injury was repaired or debrided
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Figure 1. Intraoperative view of a right hip from the anterolateral portal with70°optics. Inser-
tion of instruments from the mid-anterior portal. A: resection of the unstable delaminated
cartilage with forceps; B: resection of the unstable delaminated cartilage with motor; C: resec-
tion of the calcified layer with curette; D: microfractures (black arrows); E: cutting of joint fluid
inflow to confirm the outflow of fat and blood droplets from the subchondral bone.

while preserving as much of the labrum as possible!?, ca-
pable of maintaining the clot of cells from the subchon-
dral bone.

The chondral lesion was assessed according to the Ou-
terbridgeclassification™. Once the full-thickness chondral
lesion was identified, its size (width and length) was de-
termined. The unstable delaminated cartilage and calci-
fied layer were then resected. The perforations were made
with a 30° and45°punch, perpendicular to the subchon-
dral bone, from the periphery to the centre of the lesion,
and spaced 3-4 mm apart. On completion, the intraarticu-
lar fluid inflow was cut off to confirm the outflow of fat
and blood droplets from the subchondral bone through
the punctures made (Figure 1). The area of the cartilage
lesion was calculated using the formula: height x width,
and was classified as less than 200 mm?, between 200-350
mm?, or over 350 mm?2 2,

Primary variable

The Hip Outcome Score-Activities of Daily Living (HOS-
ADL) questionnaire™ translated into Spanish and validat-
ed™, was used for clinical assessment. These assessments
were made preoperatively, at 6 months, at one year, and an-
nually thereafter. Clinical significance was determined from
the minimum clinically important difference (MCID), patient
acceptable symptom state (PASS) andsubstantial clinical
benefit (SCB) scores for HOS-ADL at 5-year follow-up. The
threshold values for clinical significance were 10.2 points
for MCID, 92.2 points for PASS and 94.6 points for SCB™.

14

Secondary variables

Epidemiological variables,
symptoms evolution time, ar-
throscopic findings and tech-
niques, and radiological assess-
ment were recorded.

An anteroposterior radio-
logical study of the pelvis in
the standing position and axial
Dunn view was requested in all
patients. The presence of cam
and/or pincer type lesions, the
height of the joint interline in
the loading zone, alpha angle,
Wiberg angle of acetabular cov-
erage, Tonnis angle, and degree
of joint degeneration according
to the Tonnis scale™ were de-
termined.

In order to detect the pres-
ence of avascular necrosis,
or labral or articular cartilage
damage, magnetic resonance
imaging (MRI) was requested preoperatively in all patients.

Postoperative management

Passive mobility was started at 24 hours, with restriction
of hip rotations for four weeks. No mobility-restricting or-
thoses were used. Assisted partial weight bearing with two
crutches was allowed for four weeks.

Survival of the technique

Survival of the technique was determined by the need for
revision AHS or conversion to total hip replacement (THR).

Statistical analysis

The statistical analyses were made using the SPSS ver-
sion 20.0 statistical package (SPSS Inc., Chicago, IL, USA).
Normal data distribution was assessed with the Kolmog-
orov-Smirnov test. The Student t-test or Mann-Whitney
U-test and analysis of variance (ANOVA) were used for
the comparison of continuous variables. In the case of
categorical variables, use was made of the chi-square
test for variables with a normal distribution, or the Man-
tel-Haenszel test for nonparametric data. Statistical
significance was considered for p < 0.05. Survival of the
technique with the need for reoperation as endpoint was
determined with the Kaplan-Meier test.

Rev Esp Artrosc Cir Articul En. 2024;31(1):12-8
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Table 1. Epidemiological data and symptoms evolution
time of the study series.

General data N =88
Age (years)* 404 + 8.9
Age < 40 years** 40 (45.5)
Age > 40 years** 48 (54.5)
Body mass index* 24.6 3.3
Male** 75 (85.2%)
Female** 13 (14.8%)
Symptoms < 6 months** 15 (17)
Symptoms 6-12 months** 30 (34.1)
Symptoms 12-24 months** 43 (48.8)

* Mean + standard deviation; ** n (%)

Results
General findings

Eighty-eight hips were included in the study. The epide-
miological variables and symptoms evolution time are
shown in Table 1.

Radiologically, cam lesions were the most frequent
type of FAI, being recorded in 35 hips (39.7%), followed by
mixed types in 33 hips (37.5%) and pincer lesions in 20
hips (22.8%).

Intraoperative findings
Labral tears were identified in 79 hips (89.8%). Of these, 77

(97.4%) underwent labral repair and two (2.6%) were sub-
jected to debridement.

All hips had full-thickness chondral lesions. The
full-thickness chondral lesions were measured in 69 hips
(784%). Their mean size was 19.3 mm in length (standard de-
viation [SDI: 9.5; range: 9-40 mm) and 10.0 mm in width (SD:
5.7; range: 8-30 mm). All the lesions were located at chon-
drolabral junction level. The mean area of the full-thickness
chondral lesions was 209.2 mm? (SD: 167; range: 50-750 mm?);
68.3% (47 hips) were <200 mm?, 20.2% (14 hips) were between
200-350 mm?, and 11.5% (8 hips) were > 350 mm2. One patient
(11%) had a chondral lesion of the femoral head.

Clinical findings

The mean duration of follow-up was 86.8 months (SD: 30;
range: 60-142 months).

The radiological variables recorded preoperatively and at
the end of follow-up are shown in Table 2. The mean de-
gree of correction of the alpha angle was 21.6° (SD: 10.4°), the
decrease being statistically significant. Nine patients (10.2%)
progressed from Tonnis stage 1to 2 at the end of follow-up.

The mean score of the HOS-ADL questionnaire in-
creased significantly at the end of follow-up. The most
significant improvement was recorded in the first post-
operative year, with no significant difference between the
scores at the first and fifth year of follow-up (Table 3 and
Figure 2). After 5 years of follow-up, 86.1% of the patients
achieved MCID, 71.7% PASS and 61.3% SCB.

Complications, reinterventions and survival

There were no complications related to the microfracture
technique or the hip arthroscopy technique.

At 5 years minimum follow-up, 8 patients (9%) required
surgical reintervention: four (4.5%) underwent revision AHS
and four (4.5%) were converted to THR. Revision AHS was per-
formed at 8, 12, 14 and 15 months of follow-up, and conversion
to THR at 28 months (patient with acetabular chondral lesion

> 350 mm? and chondral lesion of

Table 2. Radiological variables of the study series.

the femoral head), 59 months, 62
months (patient with acetabular

Radiological data Preoperative End of follow-up p chondral lesion > 350 mm2) and
. 113 months of follow-up. The sur-
Joint space (mm)* 4219 3.8:19 01 . . .
vival rate of the surgical technique
Wiberg angle of coverage (°)* 321+6.5 301£3.2 0.45 after 62 months of follow-up was
Ténnis angle (°)* 82+ 45 7925 038 916% (95% Cl: 85.6-97.6) (Figure 3).
Alpha angle (°)* 66.5+9.8 449178 <0.001
Tonmis 0% 1(353) 31(35.3) Analysis according to the -
extent of the chondral lesion
Tonnis 1%* 57 (64.7) 48 (54.5) 0.002
Ténnis 2% 0 9(10.2) The analysis of patients with the

* Mean * standard deviation; ** n (%)

measurement of chondral le-
sion size revealed a significantly

Rev Esp Artrosc Cir Articul En. 2024;31(1)12-8
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Table 3. Clinical results of the study series.

Preoperative p
Preoperative HOS-ADL* 64.8 +20.4
HOS-ADL 1 year* 841 151 < 0.001**
HOS-ADL 5 years* 86.9 +12.6 0.81***

HOS-ADL: Hip Outcome Score-Activities of Daily Living
* Mean * standard deviation; ** with respect to preoperative HOS-ADL; *** with
respect to HOS-ADL 1 year

lower preoperative joint height in patients with lesions >
350 mm? (Table 4). Of the 9 patients who progressed from
Tonnis stage 1 to 2, a total of 5 had a chondral lesion >
350 mm?. In turn, the four patients who required revision
AHS and two patients who required conversion to THR at
59 and 62 months of follow-up had a chondral lesion >
350 mm?% None of the patients with a chondral lesion <
350 mm? experienced worsening of their degree of joint
degeneration or required reoperation.

Discussion

According to our results, microfracture AHS as a treatment
for full-thickness chondral lesions yields satisfactory re-
sults and a survival rate of 91.6% after a minimum of 5
years of follow-up.

In a systematic review of 11 studies including 267 pa-
tients on the indications and outcomes of microfracture
in the treatment of FAl-associated chondral injury, Mac-
Donald reported satisfactory clinical results over a mean
follow-up of 29 months™. Comparative studies have also
been published between patients with chondral injuries
subjected to microfracture treatment and patients with-
out chondral injuries, with no significant differences being
found in the clinical outcomes after a minimum follow-up
of two'® and three years®. Recently, Akhtar published
a systematic review on the results of hip chondral injury
treatment, in which microfracture was seen to be the most
commonly used technique. Of the 27 studies included in
the review, 17 (with a total of 597 hips) analysed the out-
come of microfractures, though only one study involved
a follow-up period of more than 5 years. The review con-
cluded that microfractures lead to significant increases
in the score of the clinical assessment questionnaires
used®. In our series, the mean HOS-ADL score increased
significantly at the end of follow-up; clinical improvement
was achieved in the first year post-surgery, and was main-
tained 5 years after surgery.

Regarding the clinical significance of HOS-ADL, Luo®@
reported that 89.8% of 57 patients with one year of fol-
low-up achieved MCID, while Kucharik® found that 25%
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Figure 2. Clinical evolution during the minimum 5 years of fol-
low-up according to the Hip Outcome Score-Activities of Daily
Living (HOS-ADL).
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Figure 3. Survival of the surgical technique with reintervention as
the endpoint.

achieved MCID, 56% PASS and 56% SCB, in 31 patients
with one year of follow-up. In our 5-year minimum fol-
low-up series involving the HOS-ADL, 86.1% of the patients
achieved MCID, 71.7% PASS and 61.3% SCB.

The protocols for postoperative management after mi-
crofracture treatment lack consensus regarding no weight
bearing or allowing partial weight bearing with crutches,
or as regards the indicated time. Several studies recom-
mend partial weight bearing with crutches between 4 and
16 weeks®),

In his systematic review, Akhtar reported that only 13
studies analysed the size of the chondral lesion, with a
mean size between 40-360 mm?. Of these 13 studies, 5 re-
ported no correlation between chondral lesion size and
the clinical outcomes®- However, Kester, in his series of 33

Rev Esp Artrosc Cir Articul En. 2024;31(1)12-8
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Table 4. Analysis according to the extent of the chondral lesion.

in 2015, Fontana reported that
the presence of a cam-type

<200 mm? 200-350 mm? >350 mm? b lesion, cartilage defect sizes >

N =47 N =14 N=8 400 mm?, an association with

Age (years)* 38174 40.5+ 8.6 3871 0.41 cartilage lesions of the femoral
head, and a preoperative Modi-

Age > 40 years 30 (62.5) 13 (27) 5(10.5) 005 fied Harris Hip Score (mHHS) of

Age < 40 years 30 (75) 5 (12.5) 5 (12.5) <50 points were risk factors for

Evolution time (monthe)* v . S o6 conversion to THR®).
tion t t 5+ 81 1897 148, .67

volution time tmonths Our study has limitations.
Joint space (mm)* 46+0.8 3206 2809 0.03 Since patients with microf-

. r res hav h her
Wiberg angle of coverage (°)* 33.5+5.2 30 49 316 5.5 0.51 actures a e also had Ot, e
added surgical procedures, it is

Tonnis angle (°)* 73+24 8.8+27 8.6+29 0.74 difficult to know the isolated ef-

Alpha angle (°)* 65.4 £ 53 779+ 61 7359 0.32 fect of microfracture treatment
upon the final clinical outcome.

Tonnis 0** 11(50) 5(22.7) 6(27.3) 0.06 The data were collected pro-
Tonnis 1% 32(68) 10 (21.2) 5(10.8) spectively, but this is a retro-
X . spective study. Furthermore, the
Preoperative HOS-ADL 57.7 £16.6 56.3 + 14.4 56.5 +12.8 0.18 study lacks a control group. On
HOS-ADL 5 years* 88.8 + 11.2 85.5 + 10.6 85.9 + 12.5 0.22 the other hand, the size of the

HOS-ADL: Hip Outcome Score-Activities of Daily Living
* Mean + standard deviation; ** n (%)

chondral lesion was not record-
ed in all patients. Longer fol-

patients, reported that poor clinical outcomes of microf-
racture are associated with chondral lesions larger than
390 mm? after four years of follow-up®@. In turn, Loppini
reported a negative correlation between chondral lesion
size and clinical outcome over two years of follow-up, in
his series of 62 patients®. In our series, with a mean le-
sion size of 209 mm? we found no significant differences
in the HOS-ADL scores according to the size of the chon-
dral lesion after 5 years of follow-up. However, we did re-
cord a greater progression of degenerative disease and
need for reintervention in patients with chondral lesions
> 350 mm?2

Complications associated with microfracture treat-
ment are reported in 0-7.5% of the cases®. In our series
there were no complications associated with the surgical
technique.

According to the systematic review published in 2023,
the rates corresponding to revision AHS and conver-
sion to THR after microfracture ranged from 0-18.2% and
0-34.6%, with a technique survival rate of 591-100% at
6-53 months of follow-up®. The results of our series were
similar, with revision AHS and conversion to THR in 4.5%
of the cases, and a 91.6% survival rate at 62 months. How-
ever, Akhtar reported an increase in reintervention rate
and a decrease in survival of the technique compared to
the systematic review published by O'Connor in 2018€2).
In turn, Domb published the outcomes of 22 hips with
a minimum follow-up of 10 years, with a microfracture
technique survival rate of 77%®. In a study published

Rev Esp Artrosc Cir Articul En. 2024;31(1)12-8

low-up is needed to confirm the
stability of the results obtained.

As strengths, this is a multi-
centre study, with an acceptable sample size and a medi-
um-term follow-up.

Conclusions

After a minimum 5-year follow-up period, microfracture as
a treatment for full-thickness chondral injury in patients
undergoing AHS due to FAI results in significant increas-
es in the HOS-ADL score, with a survival of the surgical
technique of 91.6% at 62 months. Clinical improvement is
achieved in the first postoperative year and is maintained
until the fifth year after surgery.

Ethical responsibilities
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