Biological enhancement of
Aseptic Femoral Non-unions with BMP-7 —
a multicenter experience.

N.K. Kanakaris, G.M. Calori, N.G. Lasanianos, R. Verdonk,
P. Cherubino, T.J. Blokhuis, P. De Biase, P.V. Giannoudis

Universities of
Leeds, Milan, Ghent, Nijmegen, Varese, Florence




Impaire

racture Healing

OSTEOGENIC
CELLS

GROWTH
FACTORS

OSTEOCONDUCTIVE
SCAFFOLDS

MECHANICAL
ENVIRONEMENT

a 1: pl
Fracture healing: the diamond concept.

Giannoudis P¥, Einhorn TA, Marsh D.
partment of Traun thopaedi
itis n
rid

o pr
noof

or MEDLIME]




Femoral Non-Unions

Are rare
Very challenging

Treatment may be long lasting

Utilisation of many resources
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Patients and Methods

® Non-union was declared as healed in the absence of pain on

loading and in the presence of bridging callus on 3 of the 4
cortices in two different planes on x-rays.

* One unit of BMP-7 per non-union was applied in all cases
(Osigraft, by Stryker Biotech Hopkinton, Massachusetts, MA,
USA) containing 3.5 milligrams of the thBMP-7 mixed with 1
gram of type I bovine-derived collagen.

® The clinical and functional outcome assessed utilising
parameters like union, complication, return-to-previous-
occupation rates, and the EuroQol 5D




Patients and Methods

* A focused electronic databank has been created
and updated constantly since January 2005
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* 6 International specialised orthopaedic centres
(3 Italian, 1 Belgian, 1 Dutch, 1 from UK - University hospitals)
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Results

30 cases (22 males - 8 females)

Median Age 42 (range 20-78)

Mechanism: 24 RTAS — 6 Falls

Anatomic location:

4 proximal 1/3
17 mid-shaft
9 distal 1/3




Results

* 22 closed —8 open (31,111 & 4 III)

Initial stabilisation 15 IMN - 10 ORIFs - 5 DCO

Previous operations 1.6 (1-5)

Time from injury to BMP-7

application 24 months

10 cases had implanted AICBG

(Autogenous Iliac Crest Bone Graft)




RESULTS

* 7 cases: BMP-7 implantation - no hardware removal

® 23 cases had revision of fixation & BMP-7

-14 exchange IMN (11 exchange nailings and 3 revisions from ORIF)
- 6 ORIFs (i from IMN, 5 ORIF exchange)
- 3 Circular Frame (1 from IMN and 2 exchanges)

12 cases BMP-7 and AICBG

Median follow up 30 months (12-46)




RESULTS

Union rate 26/30 (86.7%)
Time to union 6 months (4-10)
4 cases of re-o

19 patients returned to work

7 changed occupation

1 retired

EuroQ overall health state 82.5 points




RESULTS

Complications

2 superficial wound infections
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Femoral Site Mean
Authors Re- Functional
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(female - 73 years old - RTA)
A. Left Spiral shaft femoral fracture treated with locking LISS MIPPO plating

B. Nine months later no progress of healing.
C. Intramedullary nail fixation and BMP7 application (9 months post injury).
D. Five months later, pain free function of the extremity and radiological healing.







(male - 24 years old - RTA)

A-B. Femoral supracondylar fracture 12 months post injury and after an original

ORIF and a first revision ORIF with locking LISS plate.
C. Postoperative films after revision ORIF with a blade plate and BMP-7 application.

D. 8 months post BMP7 application evident radiological healing, pain free FWB.
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(male - 62 years old - fall )

A. Subtrochanteric right femoral fracture.

B. Initial IMN fixation. Malreduction in varus angulation and distraction.
C. 18 months post initial fixation and after a failed exchange nailing.

D. Revision of the nail and application of BMP7 and Autograft.

E. 6 months post BMP7 application, evident radiological and clinical healing.
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Comclusions

The implantation of BMP-7 as a biological stimulant
appears to offer a good alternative option to AICBG.

Use them in an early stage to avoid many re-operations

No donor site morbidity — ABG harvesting

Union rates as good as other series - No systemic effects.

Need for multicenter supported databanks
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