
867© ESSKA 2016 
P. Randelli et al. (eds.), Arthroscopy: Basic to Advanced, DOI 10.1007/978-3-662-49376-2_70

      Avascular Necrosis, Osteoarthritis 
and Synovitis                     

     Nicolas     Bonin      ,     Christophe     Tissot      , 
and     Antoine     Dangin    

70.1          Avascular Necrosis 

70.1.1     Indications 

 Avascular osteonecrosis mostly concerns young 
adults in full activity. Besides traumas, most of 
the aetiologies are corticosteroid therapy, drepa-
nocytose and alcoholism. After avascular necro-
sis, the cancellous bone rebuilt itself rather 
promptly unlike the subchondral bone. The sub-
chondral bone disappears faster than it is 
reformed. It becomes a sensitive junction between 
the subchondral bone and the cancellous bone, 
with less resistance and a weak point that can 
promote subchondral fractures. If MRI allows 
establishing a complete statement of the necrosis, 
CT scan can be more precise in detecting sub-
chondral fracture and minimal femoral head 
deformities [ 26 ]. 

 The presence of a subchondral fracture is a turn-
ing point in avascular osteonecrosis and at this 
stage, no conservative treatment can be undertaken. 
Thus, conservative surgery should be performed 
before the apparition of a subchondral fracture, to 
prevent evolution towards collapse of the femoral 
head and to hip osteoarthritis in young adults [ 10 ].  

70.1.2     Surgical Techniques 

 Epiphyseal drilling decompression is the conser-
vative therapeutic gold standard of avascular 
osteonecrosis of the femoral head. The usual 
technique presents the inconvenience of only 
having indirect control of the surgery by the 
X-ray. Moreover it imposes to drill the entire 
femoral neck. Hip arthroscopy allows a direct 
and precise approach of the lesion. 

 With axial traction on an orthopaedic surgical 
table, the femoral head is palpated under 
arthroscopic vision and X-ray control to deter-
mine the necrotic zone [ 28 ]. A 3.2 mm Steinmann 
pin is used through the mid-anterior approach. It 
is positioned at the junction between the femoral 
head and the femoral neck, focused towards the 
necrotic epiphyseal nucleus and introduced 
slowly with the engine. Under X-ray and 
arthroscopic control, small 3.2 mm drilling holes 
are realized with divergent orientation passing 
through the sclerotic lesion [ 15 ]. 

 In the case of a sclerotic or cystic lesion of the 
epiphyseal nucleus, it is necessary to obtain a com-
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plete resection of the necrotic tissues associated 
secondary to a bone autograft. To achieve it, a 
Kirschner wire is positioned in the lesion area from 
the junction of the femoral head and the femoral 
neck as explained previously. Using the Kirschner 
wire as a guide, an 8 mm hole is drilled through a 
9 mm cannula. The pathologic area is then care-
fully drilled under X-ray control. The necrotic bone 
is resected with an adapted curette. Then, the bone 
autograft removed from the ipsilateral iliac bone is 
introduced by the cannula positioned at the entry of 
the cavity and carefully impacted [ 44 ] (Fig.  70.1 ).

   The delay without support on the treated lower 
limb depends on the localization and the impor-
tance of the treated zone. Since most of avascular 
osteonecrosis are located at the anterosuperior area 
of the femoral head, which is undergoing the 
majority mechanical bearing stress, 45 days to 3 
months of partial weight bearing is recommended.  

70.1.3     Tips and Pearls 

 To obtain a good direction for the drilling, the 
installation of the patient is mostly important. It 
can be necessary to adjust hip fl exion and hip 
rotation during surgery. 

 Before grafting the lesion, the arthroscope can 
be introduced in the drilled tunnel to check the 
absence of residual sclerotic tissues. The 70° scope 
is then very useful to obtain complete vision. 

 Cancellous bone autograft should be intro-
duced in the cannula after fi xing the cannula at 
the entry of the drilled tunnel in order not to 
spread bone around the hip.  

70.1.4     Complications 

 Iatrogenic chondral lesion by overdrilling the 
femoral head is one of the specifi c complications. 
Special care should be done during this proce-
dure and X-ray control is mandatory. Arthroscopic 
control must be used to monitor for chondral 
vibrations indicating that the drill in just under 
the subchondral bone. In this case, drilling must 
be stopped preventing chondral lesions. 

 Another specifi c complication is wire break-
age that should be avoided by keeping the same 
direction between the wire and the drill.  

70.1.5     Literature Overview 

 Rosenwasser et al. found 87 % of very good 
results by extra-articular conventional technique 
at 10 years follow-up [ 36 ]. 

 From 1990 to 2000, Hernigou treated 534 ill-
ness hips presenting an early stage of femoral 
head osteonecrosis. He used a surgical technique 
associating extra-articular drilling and stem cell 
autograft [ 18 ]. At a mean follow-up of 13 years, 

a b c

  Fig. 70.1    Resection and grafting of necrotic bone of the 
head by drilling at the head-neck junction (neck on the 
left – femoral head cartilage on the right). ( a ) Shaver fi n-

ishing to extract necrotic tissue. ( b ) Grafting the hole by 
fragmented autograft. ( c ) End of the procedure: the entire 
hole is grafted       
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94 total hip replacements (THR) were realized. 
Among the remaining patients, Harris score 
increased from 70 in preoperative to 88 at the 
revision. On the MRI control, the osteonecrosis 
was healed in 69 hips. Among the remaining hips, 
the osteonecrosis area had decreased by half. 

 With the arthroscopic technique, Wang reports 
60–85 % of very good results at 2 years follow-up 
according to the degree of the pathology [ 44 ].  

70.1.6     Future Direction 

 An adjuvant treatment by stem cell autograft 
from bone marrow was proposed to increase the 
cure rate [ 18 ]. The transplant stem cells are taken 
from the iliac crest by aspiration through a trocar. 
Multiple punctures are necessary to obtain 
enough cells. Stem cells are then concentrated by 
fi ltration and centrifugation prior to injection. 

 An alternative of the stem cells is the treat-
ment by platelet-rich plasma (PRP), whose inter-
est in this indication remains theoretical to this 
day [ 15 ]. A prospective and randomized study 
recognized a better bone integration after the 
adjunction of PRP to bone allograft in opening 
wedge tibial osteotomy [ 3 ]. 

 Regardless of the chosen adjuvant treatment, 
it is used by injection through the drilled holes in 
case of decompression of the epiphyseal nucleus. 
When there is a cancellous bone graft, part of the 
adjuvant treatment is injected and part is mixed 
with the graft a few minutes before grafting. 
Water irrigation should be stopped during the 
procedure.   

70.2     Osteoarthritis 

70.2.1     Indications 

 Since 1936, Smith-Peterson highlighted hip 
impingement as a cause of secondary osteoar-
thritis and treated his patients by acetabulo-
plasty [ 40 ]. Ganz et al. [ 11 ] and then Tanzer 
et al. [ 41 ] established the link between femoro-
acetabular impingement and arthritis. They 
established a causal link between the “pistol 

grip” head deformity, labral tears, pain and 
ostéoarthritis. In their study group of 125 hips 
with THA, the “pistol grip” deformation was 
systematically found [ 11 ,  41 ]. 

 The Copenhagen study about osteoarthritis 
revealed the presence of a cam impingement in 
17 % of the male population and in 4 % of the 
female population in a cohort of 4,151 patients 
[ 14 ]. This data has been recently confi rmed con-
cerning young asymptomatic adults [ 16 ,  35 ]. 

 Even if the arthroscopic treatment of femoro-
acetabular impingement reveals excellent results, 
the presence of osteoarthritis at time of surgery 
remains a bad prognosis factor. Thus, a confi rmed 
osteoarthritis is a contraindication to an 
arthroscopic treatment. However, some cases of 
starting osteoarthritis are likely to respond to this 
surgery. 

 The recommended indications are degenera-
tive damage limited to less than or equal to grade 
2 from Tönnis classifi cation, induced by a femo-
roacetabular impingement, in young patients, 
with satisfactory acetabular cover. The radiologi-
cal thickness of the joint space is important to 
take into consideration. The failure rate is 86 % at 
40 months of follow-up for a joint space of less 
than 2 mm against 16 % with a thickness of more 
than 2 mm [ 39 ].  

70.2.2     Surgical Techniques 

 Hip arthroscopy on pre-osteoarthritis is usually 
realized by the same surgical technique as the 
treatment of femoroacetabular impingement. 
Arthroscopic approaches remain the same, and 
treatment will aim to remove any cam or pincer 
effect and treat chondral and labral damage. 

 The specifi cities of hip arthroscopy in pre- 
osteoarthritis are linked to the presence of a frag-
ile and degenerative labrum, sometimes calcifi ed, 
and to the presence of advanced cartilage lesions. 
Femoral osteoplasty and acetabuloplasty are 
complicated by the presence of osteophytes, 
associated to osteoarthritis (Fig.  70.2 ). These 
osteophytes and capsular thickness can limit hip 
distraction making central compartment access 
diffi cult. In these cases, capsulotomy should be 
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enlarged in order to allow a complete resection of 
osteophytes and to obtain enough distraction for 
intra-articular procedures.

   Regarding the labrum, despite a degenerative 
aspect, it is important to preserve it by anchor 
refi xation. If repair is not possible, reconstruction 
should be discussed. Indeed, it has been shown 
that labral preservation or labral reconstruction is 
a better prognostic factor [ 7 ,  20 ,  21 ,  37 ]. The 
preservation or reconstruction of the labrum is 
especially important in cases of chondral lesions 
since it can stabilize a cartilage repair and reduce 

the mechanical stresses on this pathological 
cartilage. 

 Regarding chondral damages, they are usually 
described as focal lesions located on the anterior- 
superior edge of the acetabulum [ 31 ]. They must 
be debrided, being as conservative as possible. 
The goal is to fi ll the cartilage defect by the best 
fi ller available, in order to produce the best carti-
lage or fi brocartilage. This fi lling tissue allows 
the decrease of the pressure on the adjacent and 
healthy cartilage by 200 %, thus protecting it. The 
lesion either femoral or acetabular, the fi lling tis-
sue to use will depend on the depth and the extent 
of the lesion, either it is femoral or acetabular:

•     Non - transfi xing lesions , with partial damage 
of the cartilage thickness (Outerbridge grade 
I–III), or isolated deep cracks (Fig.  70.3a ) are 
usually treated by  cartilage debridement  
( chondroplasty ). Debridement is carefully 
made with a shaver or a basket punch 
(Fig.  70.3b ). It may be made with a radio- 
frequency device, but if the result is more 
appealing, there is a risk of damage of the 
healthy peri-lesional chondrocytes by diffu-
sion [ 25 ]. The debridement of unstable or 
small cartilage fl aps must be undertaken in an 
economical way.

•      In the presence of  stable transfi xing lesions 
such as cartilage fl ap  (Fig  70.4 ), some  surgical 

  Fig. 70.2    Resection of osteophytes at the head-neck 
junction. Shaver fi nishing to extract necrotic tissue. 
 1  Osteophyte.  2  Head-neck junction.  3  Burr       

a b

  Fig. 70.3    ( a)  Isolated deep cracks at the anterosuperior border of the acetabulum. ( b ) Careful debridement of chondral 
cracks with a basket punch       
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teams suggest their conservation by 
 repositioning after subchondral bone prepara-
tion [ 38 ,  43 ]. The preparation of the subchon-
dral bone is performed according to the same 
principles as micro-fractures, while keeping 
the cartilage fl ap. After preparation, irrigation 
is stopped and the fl uid removed from the hip. 
In a dry environment, fi brin glue is placed 
under the cartilage fl ap and pressure is applied 
for 2 min. This pressure is carried out by the 
balloon of a urinary catheter or by stopping 
the distraction on the orthopaedic table. The 
cartilage preservation is limited to treat large 
cartilage fl aps with the entire cartilage thick-
ness and with a healthy underlying bone [ 46 ]. 
If the fl ap is considered unstable or nonviable, 
excision is then the rule. We fi nd ourselves in 
the situation of a cartilage defect.

•       Complete cartilage defects  (Outerbridge 
grade IV) should be treated depending on 
their extent after debridement: currently 
 micro -  fracture  is the most used technique 
[ 34 ]. This technique is suitable for localized 
and circumscribed lesions  smaller than 2 cm  
[ 2 ], with an intact subchondral bone. The 
indication can be extended to larger lesions, 
 up to 4 cm  [ 2 ], according to the patient’s age 
( higher ), weight ( lighter ), level of activities 
( lower ) and the location of the lesion ( not a 
support area ) [ 32 ,  34 ,  46 ]. After debridement 

of the lesions until the subchondral bone, 
with regularization of its margins to be in 
healthy cartilage, it is essential to remove the 
calcifi ed subchondral bone layer with a 
curette or a shaver. Holes (“micro-fractures”) 
are then made in the subchondral bone, per-
pendicular to the bone  surface and with a 
depth of 2–4 mm (Fig.  70.5 ). Since surgical 
approach during hip arthroscopy is not in the 
axis of the lesion, it is necessary to use spe-
cifi c square points, with different angulations 
(45–90°). The distance between each hole 
should be approximately 5 mm. Once the 
micro-fractures are performed, the irrigation 
pressure is lowered to check the appearance 
of bleeding from the holes.

•     Grade IV lesions of more than 2 cm   2   in young 
patients are preferentially treated by 
 Autologous Matrix Induced Chondrogenesis  
( AMIC ®) [ 8 ,  23 ]. This technique begins with 
the realization of micro-fractures. The matrix, 
cut to the size of the defect, can then be intro-
duced through an arthroscopic cannula. Its 
pore side is applied in contact with the pre-
pared subchondral bone. Releasing the trac-
tion is suffi cient to fi x the matrix. Its 
attachment can however be improved by the 
application of biological glue. 
  If more than 4 cm   2    of grade IV chondral lesion , 
 Matrix Techniques with Autologous 

  Fig. 70.4    Stable chondral fl ap at the superior border of 
the acetabulum       

  Fig. 70.5    Micro-fractures in the subchondral bone of a 
chondral defect at the anterosuperior margin of the 
acetabulum       
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Chondrocyte Implantation  ( MACI ) are 
often preferred to AMIC®. The technique is 
the same but needs a two-step surgery: fi rst 
arthroscopic surgery to visualize the lesions 
and to harvest cartilage for planting. The sec-
ond arthroscopic step is the application of the 
membrane supporting the chondrocytes har-
vested. The cost is signifi cantly higher and to 
this day, their advantage is not proven. 
 All these fi lling techniques of cartilage defects 
lead to a fi brocartilage formation. However, 
some studies have shown that after a period of 
2 years, fi brocartilage becomes real cartilage 
when using the AMIC® technique [ 30 ].     

70.2.3     Tips and Pearls 

 The “central fi rst” approach can be challenging to 
realize due to osteophytes and joint stiffness that 
can limit the joint distraction. Thus, it is some-
times necessary to start from the peripheral com-
partment, hip in fl exion, to enter the joint. This 
“peripheral fi rst” approach can also be diffi cult to 
realize by the presence of osteophytes. In these 
cases, we recommend the “extra-articular 
approach” technique described by F. Laude [ 42 ]: 
The affected limb is in a slight fl exion without 
traction. The anterolateral portal is fi rst placed at 
the level of the trochanter. The arthroscopic trocar 
is introduced under the fascia lata up to a contact 
with the femoral neck’s capsule. While keeping 
the contact with the capsule, the 70° scope is intro-
duced in the trocar. The anterior portal is then 
placed anterior to the facia lata and more distal. A 
fat-pad area (muscle-free zone) is present and 
removed with the shaver by the anterior portal. 
The capsule is exposed and with an electrocoagu-
lation device it is incised as a “T” -shape from out-
side to inside. The labrum and cartilage surfaces 
are identifi ed before exercising traction on the hip. 

 It is usually necessary to remove osteophytes 
fi rst and realize a capsulotomy to be able to dis-
tract the hip and to free the instruments. 
Intraoperative X-ray will facilitate removing all 
the osteophytes. 

 At the end of the procedure, a dynamic testing 
is required to ensure the absence of residual 

impingement in abduction for superior cam and 
in deep fl exion for anterior came.  

70.2.4     Complications 

 Heterotopic ossifi cation is the fi rst complication in 
the cases of these stiff hips requiring high bone 
reaming, sometimes of infl ammatory origin. It will 
be best avoided by a careful per operative joint 
washing, an early hip mobilization and the use of 
the NSAI drugs during the postoperative period. 

 Complications caused by the distraction 
device (perinea skin lesions, sensitive pelvic dis-
orders…) are also more frequent in the case of 
joint stiffness due to the use of a stronger and lon-
ger distraction, linked to the diffi culty and many 
intra-articular procedures (labrum and cartilage). 

 Finally, it is important to mention the risk of 
secondary displacement of the interposition 
matrix ( AMIC ®/ MACI ) used in cartilage recon-
struction techniques [ 8 ]. This complication can 
be reduced by the use of biological glue.  

70.2.5     Literature Overview 

 According to a recent systematic review of Domb 
et al. in 2015 [ 6 ], the risk of failure or the risk of 
osteoarthritis evolution is directly related to the 
importance of degenerative disorders with con-
version to THA, ranging from 16 % to 52 % con-
cerning Tönnis grade 2 or higher. Haviv and 
O’Donnell [ 17 ] described a rate of 16 % of THA 
conversion after 3 years, concerning 564 hip 
arthroscopies between 2002 and 2009 with carti-
lage disorders from 1 to 3 according to Tönnis 
rates. Larson [ 22 ] described a rate of 52 % THA 
conversion after 227 cases on higher grades than 
2 after the same delay, between 2004 and 2008. 

 Excluding Tönnis grades 2 and higher, Palmer 
[ 33 ] showed 8 % conversion in 201 arthroscopies 
followed after 2–4 years. In a prospective study, at 
a minimum of 4 years follow-up, Gicquel [ 12 ] 
reported that the main prognostic factor was the pre-
operative osteoarthritis Tönnis grade: compared to 
Tönnis grade 0 hips, Tönnis grade 1 hips had lower 
WOMAC scores (77 vs. 88), lower  satisfaction rates 
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(50 % versus 77 %), a higher rate of osteoarthritis 
progression (57 % versus 24 %) and a higher rate of 
arthroplasty (33.3 % versus 2.9 %). 

 In a study about the joint space narrowing on 
preoperative X-ray in 466 patients, Skendzel and 
Philippon [ 39 ] described that the conversion rate 
to THA is 86 % at 40 months when preoperative 
joint space is lower than 2 mm, against 16 % for a 
joint space of more than 2 mm.  

70.2.6     Future Direction 

 Grade IV cartilage disorders treated by interposi-
tion of synthetic matrix (AMIC®) seem to provide 
at short and medium term encouraging results. The 
recent Italian study from Fontana and Girolamo 
[ 9 ] compares the treatment of hip chondral lesions 
by AMIC® (70 patients) to isolated micro-frac-
tures (77 patients). They note an improvement up 
to 5 years from the surgery in the AMIC® group, 
while the micro-fracture group deteriorates after 
1 year. No THA was required in the AMIC® 
group against 7.8 % in the micro-fracture group. 

 In the knee, McCarthy [ 30 ] realized a study 
comparing AMIC® versus autologous chondro-
cytes implantation (ACI) for the treatment of 
chondral defect. In systematic biopsies, realized 
at 18 months postoperatively, he found a signifi -
cantly better quality of repaired tissue, with 
higher ICRS II score and higher hyaline cartilage 
formed, after AMIC® than ACI. 

 Labral reconstruction, often necessary in these 
degenerative hips, gives encouraging results com-
pared to the labral resection. At 2 years follow- up, 
Domb [ 5 ] described greater results concerning 
labral reconstruction compared to segmental 
resection. Matsuda [ 29 ], comparing labral repair 
versus labral reconstruction with the gracilis ten-
don, confi rms the interest of labral reconstruction.   

70.3     Synovitis 

70.3.1     Indication 

 Synovitis diagnosis should be considered when 
there is a mechanical, unilateral and progressive 

joint pain. It must also be discussed when patients 
complain of blockages or pseudo-blockages. 
X-rays can show subchondral cyst of the acetabu-
lar or the femoral head associated with a pre-
served joint space. It can also highlight 
intra-articular foreign calcifi ed bodies. 

 MRI with gadolinium vascular injection is the 
best radiological imaging exam. It allows a diag-
nostic approach, a staging of the synovium and a 
screening of infra-radiological bone lesions. 

 Synovial chondromatosis is the most frequent 
synovial pathology. Multiple intra-articular for-
eign bodies characterize it but sometimes chon-
droid foreign bodies can be missed with MRI, 
because of radiological signal near the one with 
joint effusion. In this case, it is interesting to have 
a complete injected radiological assessment 
(arthro-CT or arthro-MRI) (Fig.  70.6 ). It will 
guide the arthroscopy surgery by the count of for-
eign bodies and by highlighting and localizing 
the pathological synovial membrane, which 
appears thickened and irregular.

   In case of villonodular synovitis, the presence 
of hemosiderin deposition has a pathognomonic 
MRI aspect due to its particular ferromagnetic 
properties (Fig.  70.7 ).

  Fig. 70.6    Arthro-CT coronal view of chondromatosis in 
a right hip       
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   Synovial pathologies were the fi rst indications 
for hip arthroscopy. Arthroscopy will allow a 
macroscopic evaluation of the synovium and a 
diagnostic confi rmation by histological biopsies. 
It will also allow the realization of the surgical 
treatment consisting in partial or subtotal syno-
vectomy depending on the importance of the 
lesion and the removal of foreign bodies if 
needed. In the case of infl ammatory rheumatism, 
the use of new biotherapies makes synovectomy 
under arthroscopy exceptional. Nevertheless, the 
endoscopic appearance of infl ammatory arthritis 
should be well known. It is useful to practice a 
synovial biopsy whenever there is a suspicious 
appearance of the synovium.  

70.3.2     Techniques 

 The articular exploration must be systematic to 
obtain a precise and complete diagnosis of the 
synovium. 

 The peripheral compartment is divided in four 
areas that must be described:

•    The anterior zone  
•   The medial zone (inferior)  

•   The lateral zone (superior)  
•   The posterior zone    

 The anterior, medial and lateral zones are sep-
arated from proximal to distal by the orbicular 
ligament. The posterior compartment is very dif-
fi cult to explore because it is a narrow space 
between the acetabular wall, covering the integ-
rity of the posterior femoral head in hip exten-
sion, and a posterior capsular attachment that is 
more proximal on the femur than in the anterior 
space [ 4 ]. Furthermore, the fl ow of vessels cross-
ing the supero-posterior edge of the neck makes 
the arthroscopic approaches of this area at risk of 
vascular injury. 

 The central compartment is composed by [ 4 ]:

•    The articular surface of the acetabulum  
•   The acetabular fossa  
•   The ligamentum teres  
•   The articular surface of the femoral head    

 Areas covered by synovium are the integrity 
of the peripheral compartment and, for the cen-
tral compartment, the acetabular fossa with the 
ligamentum teres. 

 Capsulotomy is realized as necessary. It will 
allow a better mobilization of surgical instruments 
to reach diffi cult areas and the removal of large 
foreign bodies if necessary. It is realized anteriorly 
in between portals, parallel to the acetabular edge. 
It can be extended to the lower anterior edge to 
reach the medial zone and to the upper and poste-
rior edge to reach lateral zone. If needed, a vertical 
capsulotomy can be realized in the axis of the 
femoral neck, along the iliofemoral ligament. This 
capsulotomy will cut the orbicular ligament allow-
ing a spectacular view and access to the anterior, 
medial and lateral areas (Fig.  70.8 ). To prevent the 
risk of bleeding in the context of infl ammatory 
synovium, the  capsulotomy is ideally performed 
with the thermocoagulation electrode.

   After biopsies, the pathological synovium can be 
resected with a 4.5 mm or 5.5 mm shaver (Fig.  70.9 ) 
or with the thermocoagulation electrode, depending 
on the bleeding risk level. Curved shavers and 
adjustable angle electrodes help the surgical proce-
dure. These two  instruments are complementary to 
access most of the capsular recess.

  Fig. 70.7    MRI coronal view (T1-FS-gadolinium) of the 
right hip: pathognomonic hemosiderin deposition signal 
of a villonodular synovitis       
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   The central compartment is explored in 
 extension, under traction of the lower limb. 
Internal rotation of the hip helps access to the 
anterior compartment, and external rotation 
helps access to the posterior compartment. Also, 
 external rotation induces a tensioning of the liga-
mentum teres allowing visualizing all the 
synovium of the acetabular fossa. If synovec-
tomy of this area is necessary, the curved instru-
ments and different surgical approaches are 
essential.  

70.3.3     Tips and Pearls 

 It is useful to use a 70° oblique optic as a 
 periscope: according to its rotation, it will allow 

visualization of the femoral neck, the capsule, the 
orbicular ligament and capsular recesses. 

 Capsulotomy is an important part of the pro-
cedure. It has to be adapted to the location and 
extension of the synovitis resection. If subtotal 
synovectomy is necessary, section of the orbicu-
lar ligament is recommended. 

 It is essential to master the different surgical 
arthroscopic approaches. They will be used 
depending on the area of the pathological syno-
vial to reach. Some access requires switching 
optical and instrumental tracks. 

 Access to the entire central compartment will 
be facilitated by setting internal or external rota-
tion of the limb.  

70.3.4     Complication 

 The risk of bleeding in the context of infl amma-
tory synovium exists. It is rarely a major compli-
cation but it can obscure the procedure. In this 
case, the pressure of the irrigation fl uid should be 
higher in order to diminish bleeding and to help 
thermocoagulation of the vessels. 

 Extra-articular fl uid extravasation is an unfre-
quent complication. Possible risk factors can be a 
prolonged operative time, a high pressure of the 
irrigation fl uid, and an extended capsulotomy 
[ 19 ]. Those risk factors are mostly present in hip 
arthroscopy for synovectomy.  

  Fig. 70.8    Anterior view of a right hip and capsule: possi-
bilities of capsulotomy extensions. ( a ) Capsular entry point 
of the anterolateral portal. ( b ) Capsular entry point of the 
mid-anterior portal.  1  In-between-portals capsulotomy, par-
allel to the acetabular edge.  2  Lower anterior edge capsu-
lotomy to reach the medial zone.  3  Upper and posterior edge 
capsulotomy to reach lateral and posterolateral zone.  4  
Vertical capsulotomy in the axis of the femoral neck, along 
the iliofemoral ligament, cutting the orbicular ligament       

  Fig. 70.9    Mechanical synovectomy with a 4.5 angulated 
shaver of the inferior recessus of the hip in the case of a 
villonodular synovitis       
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70.3.5     Literature Overview 

 The results of arthroscopic removal of  chondroma 
or osteochondromas were analysed [ 2 ,  24 ,  27 ]. 
They are good and excellent in 48–57 % of cases 
according to the literature with a conversion to 
total hip replacement (THR) in 17 % at a mean 
follow-up of 6 years [ 2 ,  27 ]. Arthroscopy can be 
considered as the reference for the treatment of 
hip chondromatosis. However, the recurrence 
rate is high (16.2 % re-arthroscopy). Open sur-
gery for synovectomy may have a lower recur-
rence rate but a greater morbidity with a higher 
conversion rate to THR. 

 Localized forms of villonodular synovitis 
(VNS) heal after removal of the nodule [ 1 ]. It 
should be realized under arthroscopy, with almost 
no risk of recurrence if resection is performed in 
healthy area with a large resection of the pedicle. 

 Concerning diffuse forms of VNS treated 
by arthroscopic synovectomy, each articular 
area must be methodically explored and 
cleaned to be as complete as possible. The 
main difficulty of a complete synovectomy 
under arthroscopy is to access the posterior 
compartment. This difficulty is increased by 
the presence of blood vessels tangential to the 
posterior capsule, with therefore a bleeding 
risk. We must therefore remember that 
arthroscopic synovectomy cannot be total. It is 
only justified by its lower aggressiveness in a 
disease where recidivism after surgery is fre-
quent (up to 50 %), leading to osteoarthritis [ 1 , 
 13 ]. To reduce the high risk of recurrence, 
synovectomy may be preceded and/or com-
pleted by a synoviorthesis (a few weeks before 
and/or 1–6 months after the surgery) [ 45 ].      
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