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alca eklemi artritinin bilinen etiyolojileri, kalca
I(displazisi sekeli,l'l osteonekroz, post-travmatik

dejenerasyon ya da inflamatuvar artrittir?
Bircok olguda etiyoloji bilinmez ve idiyopatik olarak
adlandirilir. Femoroasetabular sikisma konseptinin
gelisimil®! ve asetabular retroversiyon, Perthes hasta-
g1 ya da SCFE sekeli gibi kalga ekleminin diger pato-
mekanik durumlannin daha iyi anlasilmasiyla birlikte;
geg gelisen kalca eklemi dejenerasyonu igin risk etmen-
leri bulunmustur. Kalga Ekleminin Cerrahi Guvenli
Cikig1,[l Ganz Periasetabular Osteotomisil®! ve artros-
kopik uygulamalarnl®”] gelismesiyle birlikte, kalcanin
yeniden sekillendirilmesi ve tekrar uyumlu hale getiril-
mesi uygulamalari icin yeni giiclii araclar artik bulunur
hale gelmistir. Genislemis teorik anlayist®! ve yeni tek-
nik olanaklarin birlikteligi, kalca koruyucu cerrahi ala-
ninda yeni bir temel olugturmustur.[>1°

Eklem koruyucu uygulamalar; semptomatik, eklem
kikirdagi korunmus ve kalca ya da pelvisin normal ana-
tomisinde degisiklikler bulunan aktif hastalarda endi-
kedir. Ust yas limiti yoktur, ancak 40-50 yas iizeri, iler-
lemis osteoartriti bulunan (Ténnis Evre 2 veya tizeri)
ya da fonksiyonel skoru azalmig hastalarda sonuglar iyi
degildir ve konservatif tedavi sonrasi total kal¢a art-
roplastisi endikasyonu konulabilir.

BERNESE PERIASETABULAR OSTEOTOMISI
(PAO)

Ganz ve arkadaslarnnal®! gére PAO, asetabulumun
tekrar uyumlu hale getirilmesi igin ¢ok amagl bir tek-
niktir. PAO icin endikasyonlar; biiyiime plaklarinin
kapanmasi sonrasi kal¢anin rezidiiel semptomatik
displazisi, asetabular retroversiyon!''l ve asetabu-
lar protriizyondur. Kan dolasimi korunurken, genis,

nown etiologies of arthritis of the hip joint are
I( residual dysplasia of the hip,['l osteonecrosis,

post traumatic degeneration or inflammatory
diseases.?l In many cases the etiology remains un-
known and the disease was labeled idiopathic. With
the development of the concept of femoroacetabu-
lar impingement®! and better understanding of other
patho-mechanical situations of the hip joint such as
acetabular retroversion, residual Perthes disease or
SCFE, potential risk factors for later development of
hip joint degeneration were found. With the develop-
ment of the Safe Surgical Dislocation of the Hip,[*l the
Ganz Periacetabular Osteotomyls! and arthroscopic
procedures,[®’] new powerful tools for hip reshaping
and reorientation procedures became available. The
combination of a broadened theoretical understand-
ing(®l with new technical possibilities created the base
for a new area of hip preserving surgery.[*1%

Joint preserving procedures are indicated in symp-
tomatic, active patients with preserved joint cartilage
and an alteration of the normal anatomy of the hip
or pelvis. An upper age limit does not exist, but in pa-
tients older than 40-50 years with advanced osteoar-
thritis (Tonnis Grade 2 or more) or a reduced func-
tional score, results are less favorable and a conserva-
tive treatment with possible later THR is indicated.

BERNESE PERIACETABULAR OSTEOTOMY
(PAO)

The PAO according to Ganz et al.’l is a versatile tech-
nique for reorientation of the acetabulum. Indications
for PAO include symptomatic residual dysplasia of the
hip after closure of the growth plates, acetabular retro-
version!"'l and acetabular protrusion. A large, entirely
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tamamen hareketli bir asetabular parca olusturu-
lur.'?2l Arka kolon ve gercek pelvisin sekli korunur.
PAO’nun 20 yillik takibinde, etkilenen kalcanin sag-
kaliminda %61’e kadar iyi ve mitkemmel sonuglarin
oldugu bildirilmistir.['%,

ASETABULAR RETROVERSIYONUN TEDAVISINDE
PAO TEKNIGi

Hasta, genel anestezi altinda, kas gevsetici yapilmis
olarak radyolusen masada supin yatirilir.

islem, modifiye Smith-Peterson yaklasimiyla yapi-
lir. Cilt inguinal kivrimdan agilir. Tensor fasya lata
uzerindeki fasya acilir ve tensor kasi laterale ekarte
edilirek sartorius ve tensor kaslar arasinda bir klivaj
olusturulur. Proksimalde, abdominal kaslar iliak ka-
nattan siyrilir. inguinal bag ve sartorius kasinin ten-
donunun kesilmesiyle yaklasimin iki ucu birlestirilmis
olur. Rektus tendonu ile iliokapsiilaris kasi arasinda-
ki klivaj tanimlanir. Alttaki kapsiil ve spina iliaka an-
terior inferior tizerinden iliokapsiilaris kasinin keskin
diseksiyonu ve siyrilmasi ile lateralden mediyale dog-
ru yapilir. Rektus femoris kasi laterale ekarte edilir.
Eklem kapsulii artik ortaya ¢ikmistir ve iskium kolu
palpe edilene kadar bir makas posteriora ilerletilir.
Lateralde, hamstring tendonlar siyatik siniri koruya-
rak lateral manipiilasyona engel olur. iskium osteo-
tomisi goriilerek kontrol edilemez ve kor olarak ya
da skopi kontroliinde yapilir. ilk olarak, infrakotiloid
ylkseltinin icinden eklem kapsiiliiniin hemen dista-
linden kismi osteotomi yapilir. Siyatik siniri korumak
icin lateral korteks saglam birakilir; daha sonra ko-
layca kirlacaktir. ikinci osteotomi, superior piibik
kolun tam osteotomisidir. Femoral noérovaskiiler ya-
pilar mediyale ekarte edilir ve bir Hohmann ekarto-
ri konularak korunur. Abduktor kaslar spina iliaka
anterior superior seviyesinden gecmektedir ve ters
bir Hohman ekartorii superior siyatik foramene ko-
nularak tiglincii ve dérdiincii osteotomiler yapilirken,
siyatik sinirin korunmasi saglanir. ilk kesi, kesici mo-
torla, pelvis girisinin yaklasik 1 cm laterali hedeflene-
rek diiz olarak yapilr. ikinci kesiye egik osteotomla
devam edilir, biiyiik siyatik ¢entige 2 cm mesafeden
iskial ¢cikintiya 110-120° aciyla yapilir. Boylece arka
kolon saglam birakilir.

Asetabular par¢ayr mobilize etmek i¢in supraaseta-
bular kemige 5 mm’lik Shanz civisi gonderilir ve kalan
kemik parg¢a siyatik centikten kirilir. Asetabular parca
artik serbest olarak hareket edebilir ve istenen yon-
de tekrar yerlestirilebilir. Parga, iki adet 2,5 mm yivli
Kirschner teliyle gecici olarak tespit edilir. Ameliyat
sirasinda standart bir pelvis grafisi ¢ekilerek parcanin
pozisyonu kontrol edilir.

mobile acetabular fragment is created while preserv-
ing the blood supply.['?l The posterior column and the
shape of the true pelvis remain intact. The PAO has re-
portedly led to good to excellent results with survivor-
ship of the affected hip up to 61% at 20 years.['"]

TECHNIQUE OF PAO FOR TREATMENT OF
ACETABULAR RETROVERSION

The patient is positioned in a supine position on a
radiolucent table under general anesthesia with full
muscle relaxation.

The procedure is performed through a modified
Smith-Petersen approach. The skin is incised in the
inguinal fold. The fascia of the Tensor Fascia Latae is
incised and the tensor muscle pulled laterally, devel-
oping the interval between the sartorius muscle and
tensor muscle. Proximally, the abdominal muscles are
detached from the iliac crest. The two parts of the ap-
proach are now connected with sharp detachment of
the inguinal ligament and the tendon of the sartorius
muscle. The interval between the rectus tendon and the
iliocapsularis muscle is defined. Sharp dissection and
detachment of the iliocapsularis muscle from the un-
derlying capsule and the anterior inferior iliac spine is
performed from lateral to medial. The rectus femoris
muscle is retracted laterally. The joint capsule is now
exposed and a pair of scissors is advanced posteriorly
until the ischial ramus is palpated. Laterally, the ten-
dons of the hamstrings prevent lateral manipulation,
protecting the sciatic nerve. Osteotomy of ischium can-
not be visually checked and is performed blind or under
control of image intensifier. First, partial osteotomy is
performed just distal to the joint capsule within the in-
fracotyloid groove. The lateral cortex is left in place to
protect the sciatic nerve. It will later brake easily. The
second osteotomy is the complete osteotomy of the su-
perior pubic ramus. The femoral neurovascular struc-
tures are retracted medially and protected with the
pointed Hohmann retractor. The abductors are tun-
neled at the level of the ASIS and a reversed Hohmann
retractor is introduced into the superior sciatic fora-
men to protect the sciatic nerve during the execution of
the following third and fourth osteotomy. The first cut
is performed with an oscillating saw, aiming straight
about 1 cm lateral to the pelvic brim. The second cut
is continued with a curved chisel, aiming 110-120° to-
wards the ischial spine with 2 cm distance to the greater
sciatic notch. This leaves the posterior column intact.

To mobilize the acetabular fragment, a 5 mm Shanz
screw is inserted in the supraacetabular bone and the
remaining osseous connection towards the ischial
spine is broken. The acetabular fragment can now be
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Kalganin eklem hareket acikhg test edilir. 30° ve
90° fleksiyonda i¢ rotasyon yapabiliyor olmalidir.
Eger gerekli gorilurse, kapsil agilarak labrum ve
bas boyun uyumu degerlendirilerek olasi CAM tipi
bir femoroasetabular sikisma tedavi edilebilir. Son
olarak, asetabular parca ii¢ adet 3,5 mm kortikal
vida ile tespit edilir. Sartorius kasi ve inguinal bag,
kemikten gegen siitiirler ile baslangig yerlerine tekrar
tespit edilir.

KALCANIN GUVENLiI CERRAHI CIKARILMA
TEKNIGI

Yetiskin femur basinin kan dolagimi biiyiik oranda
mediyal sirkumfleks arter (MFCA) tarafindan sagla-
nir.[¥1 Bu arterin ve femur basina giden terminal dal-
larinin seyrine dikkat edilerek, kalca, femur basi nek-
rozu riski olmadan cerrahi olarak giivenli bir sekilde
cikarilabilir. Kalganin cerrahi olarak ¢ikarilmasi teknigi,
Ganz’in tanimladigi sekilde yapilir.[4]

Hasta yan pozisyonda, etkilenen kalga serbest sekil-
de ortiilerek hazirlanir. Kesi, trokanter majoriin merke-
zinden gegecek sekilde yapilir. iliotibial bant uzunlama-
sina kesilir ve proksimalde gluteus maksimus kasinin
anterior kenarini takip edecek sekilde ilerlenir. Gluteus
maksimus ve gluteus medius kaslan arasinda bir aralik
olusturulur (Gibson araligi). Daha sonra kal¢a i¢ ro-
tasyona getirilir ve trokanter major osteotomisi yapilir.
Kesinin distal noktasi, vastus lateralis kasinin fasyasi-
nin yapisma yeridir. Proksimal noktasi ise fossa piri-
formisin hemen lateralinde, biiyiik trokanterin ucudur.
MFCA’nin terminal dallaninin zarar gérmemesi igin
piriformis fossaya girilmemesi 6nemlidir. Trokanter
parcasi kaldirilir ve eklem kapsiiliiniin anterior bolimii
diseke edilir. Dorsalde, piriformis tendonu bulunur.
Bacagin dis rotasyona alinmasiyla piriformis tendonu
gevser. Boylece, piriformis tendonu ve gluteus mini-
mus arasindaki aralik diseke edilir. Gluteus minimus,
yavasca posteriordan anteriora dogru eklem kapsiiliin-
den diseke edilir.

Kapsiilotomi ii¢ kissimdan olusur ve Z seklinde yapi-
lir: ilk kisim, iliofemoral baga paralel olarak, labruma
zarar vermemeye dikkat ederek, diiz bir kesiden olu-
sur. Kapsiil, dorselde asetabular dudaga paralel olarak
yapisma yerinden ayrilir. Anteriorda, kapsiil intertro-
kanterik hat boyunca yapisma yerinden aynlir. Kalga
ekleminin anterior periferik kismi artik goriilebilir hale
gelmistir.

Kalkar bolgesine yerlestirilen egimli bir kancanin la-
teral traksiyonu ile ayni anda, kalgaya fleksiyon ve dis
rotasyon yapilarak kal¢a ¢ikarilir. Bacak, steril bir kihf
icerisinde hastanin karin bélgesinde konumlandirilir.
Genellikle giiglii ve siki olan ligamentum teres kapitis
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freely moved and reoriented according to the desired
correction. The fragment is provisionally stabilized
with two 2.5-mm threaded Kirschner wires. A stan-
dardized intraoperative pelvic radiograph is taken to
check the position of fragment.

The range of motion of the hip is tested. An internal
rotation of 30° in 90° flexion should be possible. If
necessary, the joint capsule is opened to assess the la-
brum and head-neck junction to treat impending CAM
type FAL. Finally, the acetabular fragment is fixed with
three 3.5 mm cortical screws. The origins of the sarto-
rius muscle and inguinal ligament are reinserted with
transosseous sutures.

TECHNIQUE OF SURGICAL DISLOCATION OF
THE HIP

The blood supply to the adult femoral head is assured
mainly via the medial circumflex artery (MFCA).['3]
Respecting the course of this artery and the terminal
branches into the femoral head, the hip can be surgi-
cally dislocated without the risk of femoral head ne-
crosis. The technique of surgical dislocation of the hip
is performed according to the description of Ganz.[*]

The patient is in a lateral position, with the affected
leg draped freely. The skin incision is centered over the
greater trochanter. The iliotibial band is incised lon-
gitudinally, proximally following the anterior margin
of the gluteus maximus muscle. The interval between
the gluteus maximus and gluteus medius is developed
(Gibson interval). The hip is then brought into internal
rotation and the osteotomy of the greater trochanter
is performed. The distal landmark of the incision is the
insertion of the fascia of the vastus lateralis. The proxi-
mal landmark is the tip of the greater trochanter just
lateral to the fossa piriformis. It is important not to
penetrate the fossa piriformis, as this might endanger
the terminal branches of the MFCA. The fragment of
the trochanter is lifted and the anterior portion of the
joint capsule is dissected. Dorsally, the tendon of the
piriformis muscle is identified. With external rotation
of the leg, the piriformis muscle relaxes. This allows
dissection of the interval between the piriformis and
gluteus minimus. The latter is gradually dissected from
posterior to anterior off the joint capsule.

The capsulotomy has three parts and follows a
Z-shape manner: The first part consists of a straight
section parallel to the iliofemoral ligament, taking
care not to damage the labrum. The capsule is then
detached parallel to the acetabular rim dorsally.
Anteriorly, the capsule is detached along the intertro-
chanteric line. The anterior peripheral compartment of
the hip joint can now be visualized.
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femorisin 6zel egimli bir makas yardimiyla kesilmesi
gerekir.

Asetabulumun tamamini, femur bas ve boynunu
gozlemlemek artik miimkdindiir.

FEMUR BAS VE BOYUN REKONSTRUKSIYONU
CERRAHIi TEKNIKLERI

MFCA, kal¢a kapsiliine yaklasik ‘saat 11’ konu-
munda girer.['3] Damar, bas boyun bileskesinden ke-
mige giren retinakiiler damarlarin terminal dallarina
kadar, femur boynunda bir periost kivriminin igeri-
sinde uzanir. Femur basinin mediyal kismina ek bir
dolasim destegi de, lateral femoral sirkumfleks arter
(LFCA)’den saglanir. LFCA, kalganin mediyal sinovi-
yal kivnminda uzanir ve femur basina yaklasik ‘saat 5’
konumunda girer.'] Ote yandan, ligamentum teres
icerisindeki damarlann eriskin kalcasinin kan dola-
siminda hi¢bir 6nemi bulunmamaktadir. MFCA ve
LFCA’nin ikisinin de terminal dallarina dikkat edile-
rek, avaskdiler nekroz riski olmaksizin, femur basinin
sekli diizeltilebilir.

Kalgcanin cerrahi olarak ¢ikarilmasi sonrasinda, eger
gerekli gorilurse, asetabular dudak diizeltilebilir. Buna
ek olarak, femur basi veya asetabulumdaki kikirdak
defektleri tedavi edilebilir.

Kiiresel, saydam bir kalibin yardimiyla, femur basi-
nin yuvarlakligi kontrol edilir. Cam tipi sikismada, fe-
mur basinda, bas-boyun bileskesinde offser azalmasi
goriilir ve genellikle anteriordan laterale, diger tarafa
dogru bir kiiresellesme gosterir. Kavisli bir osteotom
ya da yiiksek hizli burr ile femur basinin asferik olan
bolimi duzeltilir.

Legg-Calvé-Perthes hastaligi gibi femur basinin
daha ciddi deformitelerinde, femur boynunun anteri-
or offset’inin duzeltilmesi siklikla yeterli olmaz. Femur
basinin kiireselligini arttirmak ve femur basinin boyu-
tunu kiigtiltmek icin, géreceli bas-boyun uzatma ve bas
kiigtiltme teknikleri birlikte kullanilabilir.['5¢] Displazik
bir asetabulum bulunan olgularda, basin kapsanma-
sinin arttinlmasi igin es zamanh PAO uygulanmasi da
gereklidir.['7]

The hip is dislocated with lateral traction of a curved
hook positioned at the calcar region, and simultane-
ous flexion and external rotation of the hip. The leg is
positioned in a sterile bag on the ventral side of the pa-
tient. The often strong and tight ligamentum teres ca-
pitis femoris has to be cut with a special curved scissor.

Inspection of the entire acetabulum, the femoral
head and femoral neck is now possible.

SURGICAL TECHNIQUES OF FEMORAL HEAD
AND NECK RECONSTRUCTIONS

The MFCA perforates the hip capsule at around the
11 o’clock position.["3] The vessel then lies in a fold of
the periosteum of the femoral neck, until the terminal
branches form the retinacular vessels, which enter the
bone at the head-neck junction. An additional blood
supply to the medial aspect of the femoral head is en-
sured via the lateral circumflex femoral artery (LFCA),
which runs in the medial synovial fold of the hip and
enters the femoral head at around the 5 o’clock posi-
tion.['*] The vessels within the ligamentum teres how-
ever are of no relevance in the adult hip. Respecting the
terminal branches of both the MFCA and LFCA, the
shape of the femoral head can be corrected without
the risk of avascular necrosis.

After surgical dislocation of the hip joint, correction
of the acetabular rim can be performed if necessary. In
addition, cartilage defects on the femoral head or the
acetabulum can be treated.

With the help of a spherical transparent template,
the sphericity of the femoral head is checked. In cam
impingement, the femoral head will show a decreased
offset at the head neck junction, usually anterior to lat-
eral with an otherwise spherical femoral head. With a
curved osteotome or high-speed burr, the a-spherical
portion of the femoral head is corrected.

In more severe deformities of the femoral head,
such as Legg-Calvé-Perthes disease, anterior offset
correction on the femoral neck is often not sufficient.
Relative head neck lengthening and head reduction
techniques can be combined to reduce the size of the
femoral head and improve sphericity.l'>'] In cases
with a dysplastic acetabulum, a simultaneous PAO is
required to improved head containment.['7]
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