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+  Jnvestigale any concomitani sysiemic disease (obesity,

! sinoke, alcohol abuse, rheumalic disease, cancer, acuie
jecrosis of the femoral head (up o Stage 11T and chronic leukemia, sickle-cel) disease).

Steinberg classification system).

pils under 55 years of age.

nce of radiological-documented arthritis  Radiological Assessment

AMP hypersensilivily. + Antcroposierior (AP) and laeral X-rays of the

derlying pregnancy. affecied hip (Fig. 13.1). ’

» Magnetic Resonance Imaging (MRI) to deigrmine

the exacl size and position of he lesion in early

serative Planning stages. }1 allows 1o find the carly trasformation of the
hematopoietic marow in fol masrow individuating
i Assessment fhose patients with higher sk before the lesion of

the fenioral head 1akes place (Fig. 13.2).

B i the first sympiont. [Lis localized in the affected
¢ with possible radiation of pain 10 he knee,
p without refated radiographical signs. Causes of
pﬁn are: tissue ischernia, prassure increase inside
Bane, microfractures in the avascular zone.
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Fig.13.2 Magnetic
Rexonance Umaging (MR
showlng the exact size and
position of the AVN leaion iy
the left hip
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Flg.13.3 (@) 14-mm-diametey
cannubited reamer and
canaulated guide designed Yor
the rearner. (b, ¢y Cannula with

0 reservoiv for BMP-7 with

pushing device

Operative Treatment jhe rawncs (Fig. 13.3a), cannula with resen
BMP-7 with pushing device (Fig. [33b. ek
Anesthesia « A radiolucent table or a fracure table Wil

appropriate truclion devices.
« Regional (spinalepidural) andfor gencral anes- -« An image intensifier or CT equipnienl.

Thesia. + Bone marrow aspisztion trocar for hani
+ At induction, administer short-therapy prophylaciic Mmesenchymal Siem Ceils (MSC's).
antibiotic as per hospital protocol (€.g., tirsi genera-  » A bone marrow conceniration device,
tion cephalosporio). = A collagen scaffold.
Table and Equipment Table Setup

« Instrumentation set inctuding guide wire, 14-mm diam- = The insirumentation is sel up on the side of the ops

eter cannulated reamer. cannulated guide designed for = tmage intensifier ix front the contraleteral S8
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I8 Wwith the injured leg positoned in
ihe leg cxiensions of the fracrure lable.
gider n wide abdoction with adequate

i leg ina leg holder in wide abduc-
e pakding over the peroneal nerve.

nula with
Fg. 13.3b.¢).
raciure 1able vy

: eSS g

gakin around the iliac crest with the usual
lalilions {10% povidone-iogine solution,
e gluconate, 4%).
or Iliac Crest (AIC) by locating
minence of anterior superior iliac
ér lip of crest chosen site.

ediire site with an indelible pen.
upe witl a ferestraled opeming over

quipment,
Tocar for ha
SC's).

1 device,

number of 3¢-mL syringes (added
fution or other anicoagulant). Usually
of bone marrow aspiratc is required.
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Fig. 13.5 () Puncuoning of the skin verically over the
Anterior Lliac Crest. (b) Anaching the syringe 10 the nzedle and
aspiration of the marrow inlg the syringe unnl is flled

Hold aspiration ncedle vertically (0 puncture the
skin. Press 1he needle with a sliglt twisting metion
Ihrough the corical bone and advance it about | cm
inlo the martow cavily. Unlock and remove the
abturaior (Fig. 13.5a, b).
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Fig. 13.6 Application wf a
transparent. plastic, adherent
isolatlon drape directly over
the proposed incision site

« Attach a 30-mL syringe to the needle and aspirate

' marvow into the syringe until it is fullfilled. Repeat
the procedure until all two syringes arc filled. Give
the material collected to the technical assistant 1o
process thent.

+  If not enoughharvest can he obtained from the pro-
cedure site, then reposition needle changing depth,
angle. or location until harvesting is successfull.

Try the contralateral side il necessary.

« Remove aspiration needle and achieve hemostasis.

Suture skin if necessary and cover with a sterile
dressing.

« Concentrute the bone marrow aspirale as per instruc-
tions of the bone marrow concentration device (usu-
ally a volume between 6-Smils s obtained).

Draping and Surgical Approach

« Prepare the skin over the proximal femur with anti-
septic solution.

« Apply alransparcnt, plastic, adherent isolation drape
directly over the proposed incision site (Fig. 13.6).

+ Perform a mid-lateral longitudinal incision, exicnd-
ing distally from the great trochanter for 1.5-2 cm
(Fig. 13.7), Divide the {ascia Yata and the vastus Jat-
eralis muscle in line with the skin incision.

Core Decompression

« Place the guide wire inlo the center of the necrotic
area of the femoral head under Nuoroscopic or CT

Fig. 13.7 Mid-laieral fongitudinal incision. extending disel
from the great trochanter fiop 1.5-2cm

13.1 l'_-‘_i’%‘_l):ﬂx'lf

area of the §
contro} (Fig. 13.34. b, Check the position of :
wire in the AP and lateral planes.

. Determine the reammng distance using the meas
ing device.

+ Ream coavially the femur with 14-mm
cannulated reamer under image intensifier conl
w coafirm that the guide wire is not advancing
the pelvis up to 1 em from the chondral surfad
(Fig. 13.92.b).

« Remove bone up to the subchondral level in g
Lo achieve core decompression (Fig. 13.10).

Graft Positioning
s the |
+ Prepare a scaffold of cancellous bone permeated with 13.11c}
autogenous filtered bone METOW cells, The scalioe y finald flu
AP and lateral

i a decaleified, flexible. and mouldable equing b
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Fig. 13.9 (a. b) Reoming coaxially the (emur willi a 14-mm
cannotated reamer pnder image iniensificr conuegt io conlimm that
the guide wire s nol advancing into 1he petvis

ing o the guide wire into Ll center of Ui
Wemowal heed under fleoroscopic or CT

U planes.
listance )
s, which expands sfler loading
parrow cells (Fig. 13.11a).
lowing preparation (dilution of
2.5 ml of normal saline) on the
2, Advance BMP-7 atleast 2 cm
e the wnnel of the canaula,
o the appropriate instrumnen-
guidance uniil the implant  Fig. 13.10 Remioving of bane up 1a the subchondral Jevel in
: al plaie (this advancement of  order (o achieve core decompression
jires delivery of the BMP into the
at the same time the scaffoid
within the femoral head) Closure

popic or CT imaging in both the  +  lrrigute the wound tharoughly and achieve hemo-
s(Fig. 13.11d, ¢). 518538,
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Fig. 13.11 (&) Preparation of a cancellous bone scaffold perme-
ated with autogenous filtered bone marrow cells. (b) Application
of BMP-7 onto the reservoir and advancement of BMP-7 inside

= Close the fuscia lata and the subculaneous (a1 with
adsorbable sutures.
»  Skin closure and covering with stectle dressing.

Postoperative Rehabilitation

» Obtain Postoperative radiographs,
« Ruoutine blood examination,

the twnnel of the rochar by af least 2em, (¢) Insertion of e
fold using the appropriste instrumentation under flo
guidance. (d. €) Final control with Huoroscopic or CT

+ Two more duses of antibiotics.

= Prescribe thromboprophylaxis for a period of 6 weeks
per local depariment prodocot,

+  Nos-weight-bearing with use of crulches for 3 wes
then mobilize panial  weight-bearing (20
the averall weight) for 3 wecks, and then p
sive weightbearing for 6 weeks with physi
assstance,
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3.
LAl

{#) CT control

ahsence of head
0 with complete

Follow-Up

jew afier | month with radiographs of the hip and
3 months for the first year. then every 6 month
second year, then once a year (Fig. 13.12a. b)
ate at the 6-months and | 2-months follow-up
ng Harris Hip Score.

A Cl'l.llchm fﬂ'3 ! ks,
w-bearing (20-25%

and then progm
with physi
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