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Impaction bone grafting for the 
reconstruction of large bone defects 
in revision knee arthroplasty

Introductory remarks

Between 2008 and 2012, the number of re-
vision total knee arthroplasties performed 
in Germany increased by 61% [1]. Similar 
observations have been made in the US, 
where the number of revision knee ar-
throplasties is predicted to increase by 
600% by 2030 [2]. These projections may 
give orthopedic specialists a foretaste of 
the surgical problems they will face un-
less more sophisticated treatment con-
cepts can be developed.

Given the increasing rates of total knee 
revision, it is not unusual that patients 
present with a history of multiple revi-
sions. Thus the treatment of infections, ar-
throfibrosis, soft tissue defects and bone 
loss has become routine in specialized de-
partments. According to data obtained by 
the AQUA institute, more than 20% of all 
knee revisions performed in Germany are 
associated with radiographically proven 
femoral or tibial bone loss [1]. However, 
these numbers are undoubtedly underes-
timated, since many defects only become 
apparent intraoperatively after removal of 
the prosthetic components and thorough 
debridement of necrotic soft tissue [3]. 
In North America and Central Europe, 
long-stemmed prostheses have tradition-
ally been used in combination with met-
al augments to treat larger bone defects in 
revision knee arthroplasty. However, this 
treatment concept focuses on the replace-
ment of damaged bone with permanent 
implants rather than on the repair and re-
constitution of tissue structures and func-
tion [4]. Particularly in younger patients 

where multiple revisions can be expect-
ed, this technique may create a vicious cy-
cle of bone loss due to stress shielding, in-
stability, osteolysis, and/or infection [5]. 
Bone impaction grafting, however, might 
be an alternative therapeutic strategy to 
minimize further bone loss and addi-
tionally restore endogenous bone stock. 
This technique was first reported in 1975 
by Hastings and Parker for the treatment 
of acetabular defects [6], but has been re-
fined and studied most extensively by 
Slooff et al. [7, 8]. It was adopted in 1984 
for the treatment of proximal femur de-
fects by Gie et al. [9] and its use for the 
treatment of bone defects around the knee 
was first reported by Ullmark and Hov-
elius in 1996 [10]. Since then, several au-
thors have reported good clinical results 
using the technique described in the fol-
lowing article [10, 11, 12, 13, 14, 15, 16, 17].

The biology of the impacted graft mass 
needs to be appreciated from an under-
standing of the processes of osteocon-
duction and osteoinduction. The graft-
ed bone particles serve as a porous scaf-
fold that facilitates the ingrowth of host 
blood vessels and tissue, while the mor-
selization procedure releases growth fac-
tors from the fracture surface of the graft 
[18]. This leads to a recruitment of host-
derived osteoprogenitors and mononu-
clear cells whose progeny are the key cel-
lular players in the process of “creeping 
substitution” in which the grafted mate-
rial is slowly replaced by newly formed 
host bone [19]. While prima facie it seems 
desirable to achieve fast and full incorpo-
ration and remodeling of the impacted 

morselized bone, we know today from a 
plethora of preclinical and clinical stud-
ies that this is not a conditio sine qua non 
to achieve good clinical outcomes [18]. In 
fact, it has been shown that some parts of 
the graft material do not get remodeled 
even after prolonged periods of implan-
tation, especially when they are not me-
chanically loaded [20]. However, this un-
remodeled composite material consisting 
of densely packed bone particles, fibrous 
tissue and interdigitating cement which is 
not in direct contact with osteogenic host 
elements, is usually able to provide suffi-
cient stability to ensure permanent and 
stable fixation of the implant [21, 22].

For optimal clinical outcomes, a thor-
ough understanding of the biomechanical 
principles and surgical technique of im-
paction bone grafting is required. While 
there are biological and patient-inherent 
factors, such as vascularisation and osteo-
genic capacity of the remaining bone stock 
that hardly can be influenced by the sur-
geon, he can still take measures to control 
the rate of bone remodeling and the sta-
bility of the composite construct. One im-
portant factor is the size of the graft parti-
cles used. Larger particles offer higher me-
chanical stability and shear resistance and 
provide larger voids for better vascularisa-
tion and cement penetration than smaller 
particles [23, 24]. The biomechanical per-
formance of the graft can be even further 
enhanced when small filler particles are 
used in between the large particles. The 
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use of very small slurry grafts should be 
avoided as this is associated with a high 
risk for stem subsidence [25, 26]. Anoth-
er important factor to consider is the en-
ergy used to impact the graft. Higher and 
consistent impaction energy improves ini-
tial stability of the construct but decreases 
re-vascularisation capacity and bony in-
growth [21]. Therefore, over-impaction 
leading to fracture of the particles should 
be avoided. On the other hand, it has been 
shown that loose impaction results in fast 
resorption of the graft, increasing the risk 
for subsidence of the prosthesis [21].

Surgical principle and objective

Tibial and femoral cavitary defects 
are filled with impacted morselized 
bone allograft. A neo-medullary ca-
nal is created by using trial implants 
and bone tamps. Modular revision 
stems are cemented into the dense-
ly packed graft bed to create a sta-
ble composite construct consisting 
of graft particles and interdigitating 
cement on one side and the implant 
and its surrounding cement mantle 
on the other. Graft preparation and 
impaction are key technical steps de-
termining the rate of bone remod-
eling and the stability of the com-
posite construct. Non-contained de-
fects are treated with additional met-
al augments or meshes. Native joint 
line and posterior condylar offset are 
restored in order to achieve normal 
knee kinematics.

Advantages

F	�Reduction of further bone loss

F	�Restoration of host bone stock by in-
corporation of the graft material—
particularly advantageous in younger 
patients where future revisions are an-
ticipated

F	�The technique provides the possibili-
ty to fill irregular defects. No need for 
further removal of vital bone for the 
fixation of the implant

F	�May be used in posttraumatic or con-
genital femoral or tibial deformities 
where the treatment of bone defects 
by large cavitary-filling stems or 
sleeves is difficult

F	�The technique can be combined with 
almost every modular knee revision 
system and can be used in a wide va-
riety of clinical situations

Disadvantages

F	�Technically highly demanding proce-
dure

F	�Prolonged operative time
F	�Potential immunological reaction or 

transmission of infectious diseases
F	�Access to femoral heads from a bone 

bank is required

Indications

F	�Osteolysis due to septic or aseptic 
loosening

F	�Femoral or tibial bone loss after tu-
mour resection

F	�Femoral or tibial bone loss up to AO-
RI grade III (Anderson Orthopaedic 
Research Institute Classification I–III 
[27, 28])

Contraindications

F	�Poor therapeutic compliance
F	�Persistent infection
F	�One-stage septic revision
F	�Extensive uncontained and open me-

taphyseal defects combined with se-
vere cortical thinning or perforation 
of the diaphysis

Patient information

F	�Potential risk of infectious disease 
transmission associated with the use 
of donor bone

F	�General risks of surgery (thrombosis, 
embolism, vascular or neural lesions, 
haematoma, infection, wound com-
plications)

F	�Intraoperative fracture, iatrogenic 
tendon or ligament lesions

F	�Arthrofibrosis, malalignment or in-
stability

F	�Aseptic or septic loosening
F	�In case of persistent infection: de-

bridement, irrigation and antibiotic-
impregnated cement spacer implanta-
tion instead of bone impaction graft-
ing and re-implantation of the pros-
thesis

F	�Postoperative management concept: 
partial weight-bearing for 6 weeks

Preoperative work-up

F	�Standard work-up for revision knee 
arthroplasty in consultation with an 
anaesthetist.

F	�Management of anticoagulation ther-
apy.

F	�Metabolic diseases should be appro-
priately treated.

Fig. 1 8 Commercially available bone mill with five different drum sizes. The particles shown have cross sections from 1×1 to 
8×8 mm and mean lengths from 1 to 15 mm [33]
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F	�Crossmatching and blood tests (in-
cluding inflammatory blood laborato-
ry markers such as CRP, WBC, ERC).

F	�Intraoperative cell-saver therapy or 
autologous blood donation.

F	�Joint aspiration (with gram stain, cell 
count, differential and culture for at 
least 13 days [29]) is in our view man-
datory in the case of previous pros-
thetic infection, elevated levels of in-
flammatory blood markers or clini-

cal signs of infection; for the diagno-
sis of periprosthetic joint infection we 
follow the AAOS guidelines given by 
the Workgroup of the Musculoskele-
tal Infection Society [30, 31].

F	�Antibiotic-free interval of at least 
14 days prior to joint aspiration or 
revision arthroplasty.

F	�Radiographs of the knee (anteropos-
terior with the patient standing, true 
lateral with the knee flexed at 30° and 

tangential view of the patella repre-
sent the minimum evaluation; we rec-
ommend an additional 52-inch cas-
sette three-joint view for the assess-
ment of overall alignment).

F	�Digital planning with assessment of 
the implant’s type, size, location, lev-
el of constraint and need for stems or 
augments. The common assumption 
that the joint line is located 15 mm 
above the most proximal point of the 
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Abstract
Objective.  Regeneration of autologous bone 
stock and formation of a stable implant bed 
by impaction of morselized bone allograft.
Indications.  Bone loss after septic and asep-
tic loosening or tumour resection.
Contraindications.  Persistent infection, one-
stage septic revision, poor therapeutic com-
pliance, extensive uncontained metaphyse-
al defects with cortical thinning of the dia
physis.
Surgical technique.  Whilst the surgeon re-
moves the loose prosthesis, the assistant pre-
pares the graft. The medullary canal is sealed 
with a cement restrictor. Graft particles of dif-
ferent sizes are densely impacted around 
a trial stem. The highest level of stability is 
achieved by using large particles interspersed 

with small filler particles. Low-viscosity ce-
ment facilitates cement penetration and en-
sures strong interdigitation with the impact-
ed graft mass after implantation of the pros-
thesis. Uncontained metaphyseal defects are 
treated with prosthetic augments.
Postoperative management.  Gait training, 
physiotherapy with isometric quadriceps ex-
ercises, partial weight-bearing for 6 weeks, 
resistance training begins 8 weeks postop-
eratively.
Results.  Between 2010 and 2012, 28 pa-
tients with large bone defects [Anderson Or-
thopaedic Research Institute (AORI) grade: 
21× F3, 3× F2, 13× T3, 8× T2] underwent to-
tal knee revision with impaction bone graft-
ing. The mean follow-up was 27.7 months 

(range 21–47 months). On average, patients 
had undergone 2.5 previous revisions. Im-
plant survival was 82.0% (95% CI=62.5%–
92.1%) for any reason of revision as the end-
point and 93.1% (95% CI=74.5–98.4%) for 
aseptic revision as the endpoint. The mean 
postoperative Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) 
score was 35.4 (range 3.3–101.6, SD±26.2). 
The mean KSS was 70.6 (range 20–100, 
SD±26.8).

Keywords
Bone defects · Impaction · Bone grafting · 
Allograft · Reconstruction

Impaction-Bone-Grafting zur Rekonstruktion ausgedehnter 
Knochendefekte beim Knieprothesenwechsel

Zusammenfassung
Operationsziel.  Regeneration autologer 
Knochensubstanz und Schaffung eines sta-
bilen Implantatlagers durch Impaktion allo-
gener Knochenchips.
Indikationen.  Knochensubstanzverlust nach 
aseptischer und septischer Lockerung oder 
Tumorresektion.
Kontraindikationen.  Persistierende In-
fektsituation, einzeitiger septischer Wechsel, 
fehlende Patientencompliance, ausgedehnte 
offene metaphysäre Defekte und kortikale 
Ausdünnung der Diaphyse.
Operationstechnik.  Während der Entfer-
nung der einliegenden Prothese wird das 
Transplantat bearbeitet und für die Implan-
tation vorbereitet. Der Markkanal wird mit ei-
nem Zementstopper versiegelt. Transplan-
tatpartikel unterschiedlicher Größe werden 
möglichst dicht gepackt um einen Probe
stiel eingebracht. Die höchste Stabilität 
gewährleisten hierbei möglichst große Par-

tikel, die mit kleinen Füllerpartikeln durch-
setzt sind. Während der Prothesenimplan-
tation führt die Verwendung von Knochen-
zement mit geringer Viskosität zu optimal-
er Interdigitation mit den Transplantatpar-
tikeln. Implantataugmentate dienen der 
Füllung von in sich nicht geschlossenen 
metaphysären Defekten.
Weiterbehandlung.  Gangschule, Physio-
therapie mit isometrischer und funktioneller 
Beübung des M. Quadriceps, Teilbelastung 
der operierten Extremität für 6 Wochen, Kräf-
tigungsübungen gegen Wiederstand nach 
frühestens 8 Wochen.
Ergebnisse.  Zwischen 2010 und 2012 wurde 
bei 28 Patienten mit periartikulären ausge-
dehnten Knochendefekten [AORI-Grad (An-
derson Orthopaedic Research Institute): 21× 
F3, 3× F2, 13× T3, 8× T2] ein Knieprothe-
senwechsel durchgeführt und eine Defekt
auffüllung durch Impaktierung von Spender

knochen vorgenommen. Das durchschnit-
tliche Follow-up betrug 27,7 Monate (21–
47 Monate). Im Durchschnitt waren pro Pa-
tient 2,5 vorausgehende Wechseloperation-
en erfolgt. Das Implantatüberleben betrug 
82,0% (95%-KI =62,5–92,1%) für den End-
punkt jegliche Revision und 93,1% (95%-KI 
=74,5–98,4%) für den Endpunkt aseptisch-
er Wechseleingriff. Der mittlere postoperative 
WOMAC-Score (Western Ontario and McMas-
ter Universities Osteoarthritis Index) lag bei 
35,4 (3,3–101,6; Standardabweichung, SD: 
±26,2), der mittlere KSS (Knee Society Score) 
bei 70,6 (20–100; SD: ±26,8).

Schlüsselwörter
Knochendefekte · Impaktion · 
Knochentransplantation · Allotransplantat · 
Rekonstruktion
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fibula or 25–30 mm distal from the 
medial femoral epicondylus is an ap-
proximate one as there are large in-
ter-individual differences [32]. Ideal-
ly, the exact position of the joint line 
and the length of the posterior condy-
lar offset are determined on initial ra-
diographs without any prosthesis im-
planted or alternatively on the contra-
lateral side.

Instruments and implants

F	�Standard modular knee revision sys-
tem

F	�Implant extraction instruments in-
cluding straight and curved chis-
els, thin saw blades and a slap ham-
mer (e.g. RENOVATION, Implant 
Removal System, Smith & Nephew, 
Marl, Germany); Jet lavage

F	�Straight and curved bone tamps, mal-
let

F	�Bone mill (e.g. Noviomagus Bone 
Mill, Spierings Orthopaedics B.V., 
Nijmegen, Netherlands; distributed 
in Germany by Peter Brehm GmbH) 
with varying drum sizes (. Fig. 1) 
and large rongeurs to create different 
morsel sizes

F	�Femoral head fixation device to re-
move cartilage remnants (e.g. Novio
magus Bone Vice, Reamer Set)

F	�Low viscosity cement (e.g. PALACOS 
LV+Gentamycin, Zimmer Medical 
Systems, Neu-Ulm, Germany or Sim-
plex P+Tobramycin, Stryker, Duis-
burg, Germany), delivery system with 
long nozzle, cement plugs

Anesthesia and positioning

F	�General or spinal anesthesia.
F	�Spinal or epidural analgesia during 

and after the operation via an infu-
sion pump, which can be postopera-
tively controlled by the patient them-

selves (patient-controlled anaesthesia, 
PCA). Alternatively, a femoral nerve 
block may be performed, which can 
also be applied in a patient-controlled 
manner.

F	�Supine positioning. A pneumatic 
tourniquet is applied at the patient’s 
proximal thigh after cotton padding. 
Scrubbing of the leg from tourniquet 
to toe, marking of the scar and draw-
ing of transverse lines before draping 
the leg and covering the knee with io-
dophor-impregnated incise drapes. 
The pneumatic tourniquet is filled 
during the cementation procedure or 
in case of extensive bleeding.

F	�Intravenous antibiotic prophylaxis 
(2nd or 3rd generation cephalospo-
rin, e.g. Cefazolin 1.0 g i.v.) after ob-
taining samples for histological and 
microbiological analyses.
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Surgical technique

(. Fig. 2, 3, 4, 5, 6)

Fig. 2 9 Graft preparation: Whilst the surgeon is removing the prosthesis 
and cleaning the implant bed of cement remnants or necrotic tissue debris, 
the assistant is preparing the graft. Fresh frozen femoral heads are reconsti-
tuted in 37°C saline for 10 min. Cartilage is carefully removed using a large 
rongeur or concave femoral head reamer as described by Petheram and 
Howell [34]. This is an important step as cartilage can have adverse effects 
on stability and incorporation of the graft particles [35]. To fill the defect, we 
use both milled graft particles and particles created with a large rongeur to 
achieve a mixture of particles with a graded size distribution. Such an ag-
gregate of different particle sizes (mostly large with some filler particles) 
acts as a porous scaffold, which has been demonstrated to be most resis-
tant to shear stress and to allow fluid escape [23, 26]. A sterile gauze sponge 
is unfolded and the graft particles are placed in its centre to form a little bag 
which serves as a sieve. Then the particles are repeatedly rinsed using jet la-
vage to remove bone marrow and fat. This washing step has been shown to 
improve shear strength of the impacted graft material and to stimulate in-
growth of host bone [36, 37]. Finally, the graft particles are dried by com-
pressing them between two gauze sponges to decrease lubrication and in-
crease frictional resistance [26]
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Fig. 3 9 Positioning 
of the medullary canal 
plug: The medullary 
canal is sealed with a 
stable cement restric-
tor to prevent dissemi-
nation of the graft par-
ticles beyond the di-
aphyseal isthmus. 
However, in cases with 
large cavitary defects 
and widened medul-
lary canal, this can be 
difficult as most com-
mercially available ce-
ment restrictors do not 
have dimensions large 
enough to plug the de-
ficient isthmus. For this 
reason we use a cus-
tom made restrictor 
formed by sewing the 
edges of three com-
mercially available ce-
ment restrictors (ETH-
ISORB absorbable fe-
mur plugs, ETHICON, 
Johnson&Johnson) to-
gether using 3-0 Vicryl 
sutures [38]

Fig. 4 7 Graft placement and impaction: The tibia is prepared first. Later it provides the reference point from which to bal-
ance the flexion and extension gaps provided that the collateral ligaments are structurally intact. Uncontained proximal de-
fects are either converted into contained defects using metal meshes or replaced by tibial wedges. We prefer the second tech-
nique. Debris and fluid are completely removed before grafting. Aspenberg and colleagues demonstrated that mechanical 
loading of the graft increases the rate of graft remodeling [20], whereas strong impaction of the particles decreases remodel-
ing [21]. Total and fast remodeling results in fast resorption of the graft, which might weaken the construct and lead to sub-
sidence of prosthetic components. Therefore, an equilibrium is desired between graft resorption and apposition of new bone. 
This is best achieved by strong impaction of large particles interspersed with small filler particles of different sizes [18, 26]. The 
dimension of the bone defect and the size of the medullary canal determine the particle size of the graft particles that can be 
used. Diaphyseal defects with a flute-like eroded medullary canal do not allow the use of large particles. In this situation, the 
impaction process is started by filling loosely impacted small particles (2 mm) into the distal defect close to the cement re-
strictor. Then a trial stem one size larger in diameter than the planned final stem is positioned in the centre of the widened 
medullary canal by pushing it into the distally located loosely packed particles. This keeps the trial stem in a fixed central po-
sition to allow strong impaction around it from distally to proximally. The particle size that can be used increases from the tip 
of the stem to the metaphysis. For large cavitary defects of the metaphysis (AORI grade 2 and 3), we usually prepare 7- to 15-
mm particles using a large rongeur and mix them with 2- to 5-mm milled particles at a ratio of approximately 5:1 (a). Curved 
bone tamps of different sizes are used in combination with a small mallet to ensure a consistently impacted graft mass (b)
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Fig. 5 9 Cementing tech-
nique and reconstruction 
of the tibial plateau: The 
preoperatively determined 
position of the native joint 
line serves as a reference 
for the anatomical recon-
struction of the tibial pla-
teau. Insufficient height of 
the reconstructed plateau 
will inevitably result in dif-
ficulties balancing the knee 
during the femoral prepa-
ration. After impaction, the 
trial stem is removed, leav-
ing a bed of strongly im-
pacted particles behind 
that form a neo-medullary 
canal. This canal allows an 
extra 2 mm cement man-
tle to be used with the de-
finitive implant (a). A ce-
ment gun with a long noz-
zle is used for cement pres-
surization and retrograde 
filling of the canal (b). Low-
viscosity cement facili-
tates cement penetration 
and ensures strong inter-
digitation with the impact-
ed graft material after im-
plantation of the prosthesis 
(c). Rotational alignment of 
the tibial component is ref-
erenced at the lateral bor-
der of the medial third of 
the tibial tubercle and/or 
the tibial margo anterior 
(boarder between proximal 
and middle third of the to-
tal tibial length)

42 |  Operative Orthopädie und Traumatologie 1 · 2015

Operative Techniken



Postoperative management

F	�Sterile wound dressing
F	�Anticoagulation therapy starting with 

PTT adjusted unfractionated hep-
arin (150 IU/kg body weight/24 h 
i.v.) for the first 24 h postoperatively. 
Then administration of low-molecu-
lar weight heparins until full weight-
bearing is achieved (under regular 
monitoring of anti-Xa activity and 
thrombocyte numbers)

F	�Pain management according to WHO 
guidelines

F	�Suction drains are removed after 24–
48 h depending on the blood volume 
collected (should be <100 ml/24 h).

F	�Continuous passive motion therapy
F	�Mobilization starting on the first 

postoperative day, gait training on 
even surfaces, partial weight-bearing 
for 6 weeks

F	�Physiotherapy with strength training 
focusing on isometric and functional 

quadriceps control, resistive exercises 
are initiated after 8 weeks

Errors, hazards and 
complications

F	�In cases of severe cortical thinning 
of the femoral condyles, there is a 
high risk of fracture during impac-
tion which can be prevented by using 
cerclage wires; if the surgeon decides 
against prophylactic wiring, pro-

Fig. 6 8 Femur preparation: In cases of severe cortical thinning of the metaphyseal bone, cerclage wiring is recommended 
before impaction in order to prevent periprosthetic fractures [39]. The implant bed of the femur is prepared in the same way 
as described for the tibia. Grafting of particles into uncontained defects is unacceptable. Loose particles might impinge dur-
ing motion and lead to wear of the components. Posterior condyle defects need to be replaced by a modular prosthesis if it is 
not possible to contain the graft material. Bone loss or scar tissue might make it difficult to reference the femoral component 
rotation by means of the transepicondylar or trochlear anteroposterior axis. In these cases we reference the femoral compo-
nent rotation parallel to the resection of the tibia in a 90° tensioned flexion gap [40]. If this is also not possible due to liga-
ment insufficiency, the preoperatively measured femoral α-angle can be used to determine the trochlear anteroposterior ax-
is in relation to the femoral anatomical axis. The latter can be determined using an intramedullary guide. The femoral compo-
nent is then positioned perpendicular to the trochlear anteroposterior axis. Its size is chosen next but must not be a sole func-
tion of the remaining bone as this might lead to implantation of an undersized femoral component [41, 42]. The preopera-
tively planned posterior femoral offset can be reconstructed using a large femur shield or posterior modular augments. This 
should lead to stable conditions in particular in flexion. The extension gap can then be modified by the use of distal augments 
or, if not otherwise possible, by the use of a higher tibial insert [42]. However, the latter will inevitably result in an elevation of 
the joint line. If one of the two gaps cannot be stabilized, a constrained implant with stem extensions needs to be used. Be-
fore cementation of the definitive implant into the neo-medullary canal, we control patella tracking and intraoperative range 
of motion with the trial implants in place
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longed partial weight-bearing should 
be recommended.

F	�Insufficient sealing of the medullary 
canal leads to dissemination of the 
graft particles beyond the diaphyse-
al isthmus. During cementation this 
might lead to cement filling of the 
diaphysis and prevent proper pressur-
ization. As a result there will be inad-
equate coherence of the distal part of 
the graft-cement composite around 
the implant, which affects the stability 
of the prosthesis.

F	�Periprosthetic infection: Explantation 
of the prosthesis and graft material is 
mandatory. Arthrodesis or amputa-
tion should be discussed with the pa-
tient.

F	�Graft subsidence and loosening of the 
prosthesis: Revision arthroplasty and 
re-grafting is possible provided that 
infection is ruled out.

Results

Between April 2010 and June 2012, 28 con-
secutive patients (13 female, 15 male) un-
derwent total knee revision with im-
paction bone grafting. The mean fol-
low-up period was 27.7 months (range 
21–47 months). Mean patient age at the 
time of surgery was 66.5 years (range 47–
86 years). Bone defects were graded ac-
cording to the AORI classification (21× 
F3, 3× F2, 13× T3, 8× T2). On average, pa-
tients had undergone 2.5 previous revi-

sions. In all, 10 patients had a history of 
previous infection or were treated with 
a two-stage procedure due to infection. 
All operations were performed at the De-
partment of Orthopaedics, Koenig-Lud-
wig Haus of the University of Wuerzburg. 
A rotating hinge prosthetic system with 
stem extensions was used in 25 patients 
(22× RHK system, Biomet; 2× MRH, 
Stryker; 1× LINK Endo-Model). A semi-
constrained prosthesis with stem exten-
sion was implanted in three patients (Sig-
ma-TC3, DePuySynthes). The Western 
Ontario and McMaster Universities Os-
teoarthritis Index (WOMAC) [43] and 
the Knee Society Score (KSS) [44] were 
used to measure the efficacy of the sur-
gical procedure. Values were recorded as 
mean, range and standard deviation (SD). 
SigmaStat 3.5® software was used for sta-
tistical analyses. The Saphiro-Wilk test re-
vealed that the data was normally distri
buted. Therefore, the student’s t-test was 
applied to test for statistically significant 
differences between the pre- and postop-
erative status. Implant survival was evalu-
ated by Kaplan-Meier analysis.

Re-revisions were necessary in five pa-
tients. Distal femoral amputation was nec-
essary in two patients with clinical and se-
rological signs of a deep infection. These 
patients had a history of three and eight 
previous septic revisions, respectively. An-
other patient developed a new infection. 
He was treated by removal of the pros-
thesis and arthrodesis. Two cases were re-

vised due to aseptic loosening of the tibi-
al or femoral component. There were no 
other implant-related complications. Im-
plant survival at 2 years of follow-up was 
82.0% (95% CI=62.5–92.1%) (. Fig. 7) 
for any reason for revision as the end-
point and 93.1% (95% CI =74.5–98.4%) 
for aseptic revision as the endpoint. The 
mean WOMAC score was 79.8 (range 
9–117, SD±26.7) preoperatively and 35.4 
(range 3.3–101.6, SD±26.2) postopera-
tively (P<0.001). The mean KSS was 32.5 
(range 0–90, SD±26.3) preoperatively and 
70.6 (range 20–100, SD±26.8) postopera-
tively (P<0.001).

This study demonstrates that im-
paction bone grafting can lead to good 
mid-term clinical outcomes in revision 
knee arthroplasty and is suitable to treat 
even large bone defects around the knee 
(. Fig. 8).
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63. Jahrestagung der Vereini-
gung Süddeutscher Orthopäden 
und Unfallchirurgen
Baden-Baden 30.04.–02.05.2015
Interessante Themen aus O&U prägen glei-

chermaßen den Kongress 2015

Durch die erstmalige Ernennung einer Dop-

pelspitze stehen beide Schwerpunkte des 

gemeinsamen Faches Orthopädie und Un-

fallchirurgie gleichermaßen im Mittelpunkt. 

Die wissenschaftlichen Themen umfassen tra-

ditionsgemäß die Arbeits- und Forschungss-

chwerpunkte der Kongresspräsidenten Prof. 

Dr. Bühren (Murnau) und Prof. Dr. Horstmann 

(Bad Wiessee). Hieraus ergeben sich informa-

tive Vorträge, spannende Diskussionen und 

jede Menge Informationen.

Themenschwerpunkte
• Sport

• Gelenkerhalt – Gelenkersatz

• Prävention / Rehabilitation

• Entwicklung und Fortschritt

• Freie Themen

Etwa 400 Programmpunkte, Podiumsdiskus-

sionen, Fachvorträge, Workshops, Seminare 

und eine Industrieausstellung runden den 

Kongresses ab.

Podiumsdiskussionen
Bewegung ist ein zentraler übergeordneter 

Themenkomplex, der Unfallchirurgen, opera-

tive und konservative Orthopäden zusam-

menführt. Die Podiumsdiskussion „Sport ist 

Mord – zwischen Kosten und Nutzen“ vertieft 

diesen Ansatz.

Das Junge Forum O&U beschäftigt sich in der 

Podiumsdiskussion „Die neue Ärztegeneration 

– Fluch oder Segen?“ mit den Anforderungen 

und Erwartungen der Generation Y an das 

Fach.

Das neue Patientenrechtegesetz bringt tief-

greifende Veränderungen für Patienten und 

Ärzte mit sich. Auf der Podiumsdiskussion 

diskutieren Juristen, Ärzte und Patienten-

vertreter ihre Standpunkte und versuchen 

Lösungsmöglichkeiten aufzuzeigen.

Fachnachrichten

VSOU-Nachwuchsförderprogramm 
2015 – OP Trainingskurse
Der Nachwuchs garantiert die Zukunft. 

Daher stellt die intensive Förderung junger 

Kolleginnen und Kollegen dieses Jahr einen 

besonderen Schwerpunkt des Kongresses 

dar. Erfahrene Chirurgen richten ein OP-Train-

ingsprogramm aus, welches zum ersten Mal 

orthopädische und unfallchirurgische Inhalte 

gleichermaßen abdeckt. In Kurzreferaten 

mit nachfolgenden Hands-on Workshops an 

Modellen und Sawbones werden wesentliche 

OP-Verfahren Schritt für Schritt vermittelt. 

Eine Anmeldung ist über die Homepage der 

VSOU möglich.

Tag der Vorklinik 2015
Organisiert durch das Junge Forum O&U 

und den YOUngster’s O&U, unterstützt durch 

die Deutsche Gesellschaft für Orthopädie 

und Unfallchirurgie e.V. (DGOU) und den 

Berufsverband der Fachärzte für Orthopädie 

und Unfallchirurgie e.V. (BVOU) wird ein 

vielfältiges und interessantes Programm für 

Studierende der ersten Semester zusammen-

gestellt. 

VSOU Vortragspreis
Die Präsentation der Abstracts findet erstmals 

in speziell hierfür reservierten wissenschaftli-

chen Sitzungen oder als Vortrag themenbezo-

gen in ausgewählten Schwerpunktsitzungen 

statt. Es wird an jedem Kongresstag der beste 

Vortrag innerhalb eines Themengebietes mit 

einem Preis ausgezeichnet.

Tag der technischen Orthopädie
In Zusammenarbeit des Bundesinnungsver-

bandes für Orthopädie-Technik (BIV-OT), der 

Vereinigung Technische Orthopädie (VTO) 

und der Fortbildungsinitiative 93 soll dieser 

Tag allen Beteiligten als Plattform zum Ge-

dankentausch und zur Vorstellung bewährter 

Materialien und innovativer Techniken der 

konservativen orthopädischen Behandlung 

dienen.

Organisation und Kongressleitung:

Geschäftsstelle der Vereinigung Süddeutscher 

Orthopäden und Unfallchirurgen e.V.

Maria-Viktoria-Straße 9

D-76530 Baden-Baden

Tel.:+ 49 (0) 72 21 / 2 96 83

info@vsou.de

www.vsou.de
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