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Fractures	around	the	knee:	problemaHc?	
	
–  		A.	Bone	sequelae:	

•  Secondary	deformi4es/Malunion:	intra	or	extra-ar4cular	
•  Poor	bone	quality	:Non-union/Osseous	defect	
•  Post-trauma4c	osteoarthri4s	

–  B.	SoJ	Hssues	damages:	(to	decide	surgical	approach)	
•  Skin	problems:	previous	scarring	
•  Latent	infec4on	
•  Knee	s4ffness	
•  Ligament	incompetence?	
•  Peripheral	pulse		

–  C.	Retained	internal	fixaHon	devices?	
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Weiss	et	al.	Total	knee	arthroplasty	in	post-trauma4c	arthrosis	of	the	knee.	J	Arthroplasty	2003.	

Prothèse de genou après cal vicieux articulaire S221

Figure 1 a : femme de 75 ans victime d’une fracture bitubérositaire des plateaux tibiaux. L’ostéosynthèse a abouti à un déplace-
ment secondaire avec arthrose globale ; b : la prothèse a été effectuée en gardant la plaque d’ostéosynthèse pour situer le niveau
de l’interligne, et avec un composant tibial stabilisé par une quille ; c et d : après une complication vasculaire ayant nécessité une
reprise (plaie de l’artère poplitée par le cerclage fixant la tubérosité tibiale, traitée par pontage), l’évolution a été favorable avec
à 36 mois, l’absence de douleur, déambulation avec une canne et flexion à 100◦ pour 90◦ en préopératoire ; d : la patella n’a pas
été resurfacée.

Le quatrième patient a présenté une infection précoce
traitée par lavage sous arthroscopie, mais le patient est
décédé dans l’année suivante de cause intercurrente ;

• six patients ont gardé une raideur de la flexion. Cinq
avaient une raideur préopératoire sévère (20◦, 30◦, 30◦,
40◦ et 50◦) et ont eu respectivement des gains de flexion
de 0◦, 45◦, 50◦, − 10◦ et 20◦. Le quatrième patient a donc
perdu 10◦ de flexion mais il a récupéré une extension

complète à partir d’un flexum préopératoire de 20◦. Un
sixième patient, qui avait été traité orthopédiquement
pour une fracture sus et intercondylienne du fémur, est
passé de 70◦ à 85◦ de flexion après l’arthroplastie. Sur les
six patients, deux ont eu une avulsion du tendon patel-
laire, comme mentionné ci-dessus, ayant obligé à une
immobilisation postopératoire qui a retardé la rééduca-
tion de la flexion ;



Bone	sequelae:	how	to	evaluate	it?	

1.   Clinical	examinaHon:	

– Weight-bearing++/	Walking	examinaHon	
•  Limb	alignment	(frontal	and	sagiSal!)	
•  Decoapta4on?	
•  Lameness?	

– Lying	down:	
•  Length	inequality?	
•  Deformity	reduc4ble?	Ligament	balancing.	
•  Torsional	disorders?	



2.	Standard	X-Rays	+++:	
	

èBoth	knees/Compara4ve		
	
èLong	standing	weight-bearing	X-Rays	

•  global	deformity++:	frontal	an	sagiSal	!	
•  Level	of	the	deforma4on:	intra	or	extra-ar4cular?	

–  Schuss:	osteoarthri4s?	

–  AP/Lateral	views:		
•  Tibial	slope	
•  Patella	Baja?	(TTO?)	
•  Metallic	Hardware?	

–  Patellar	axial	view	

Wang	et	al.	TKR	with	intra-ar4cular	resec4on	of	bone	a^er	malunion	of	femoral	
fracture:	can	sagiSal	angula4on	be	corrected?	JBJS	Br	2010.	

The impact of extra-articular deformities
(inflexion or hyperextension) in the sagittal axis on TKA

For this kind of deformity, correction on the tibial side is much
easier than on the femoral side. If we place the femoral pros-
thesis in a normal position out of femoral deformity correction,
the joint line will not be parallel with the ground, and it will
cause hyperextension or change the inflexion alignment. So in
the sagittal plane, the femoral prosthesis should be placed in
neutral position which is perpendicular to the femoral longitu-
dinal axis (Fig. 3, case 3). In the actual operation, this demands
a well-experienced surgeon to achieve this technically, espe-
cially when the marrow cavity pole could not pass through the
deformity part. In our department, with the guidance of C-arm
fluoroscopy we drill a pin from the entry point on the femoral
condyle to normal proximal bonemarrow cavity, and refer it to
bone cuts. We should notice that if the deformity angle is too
large, there will be a femoral ventri-cortical notch and damage
to the ligamentum patellae insertion when we had forward
angulation bone cuts. So we believe that an extra-articular
deformity with forward angulation in the sagittal plane is hard
to correct. We should do one-stage TKA with extra-articular
correctional osteotomy when forward angulation is larger than
10° and backward angulation is larger than 20° in the sagittal
plane [3] (Fig. 4, case 4).

The impact of extra-articular deformities (internal
or external rotation) in the axial planes of rotation on TKA

The angle of deformity in the axial planes of rotation is not
only hard to calculate exactly, but also hard to restore in

TKA. The rotation of the femoral and tibia prosthesis cannot
totally refer to the anatomical axis, it must be integrated into
the patellofemoral orbit. For example, for femoral external
rotation deformity, if we apply a conventional method of
rotation alignment with a femoral prosthesis by referring to
the anatomical axis, it will cause more external rotation of
the femoral prosthesis and imbalance of the inflexion gap.
Even the soft tissue release could not achieve the balance.
At this time a more effective and convenient method is
internal rotation of the femoral prosthesis. But this method
also had a problem with the patellofemoral orbit. However,
studies [9] have shown that with every 3° of internal or
external rotation of the femoral prosthesis, the femoral
trochlear fovea will shift 1 mm inward or outward. In this
situation, in order to improve the patella orbit, we will
perform lateral retinacular release after internal rotation of
the femoral prosthesis, shift the femoral prosthesis 1∼2 mm
outward, chose one smaller size of patellar prosthesis and
shift it 1∼2 mm inward. This group had a 60-year-old
female patient whose angle of external rotation deformity
of the femur was 10° and a satisfactory result was obtained
after using this method (case 8). Considering the serious
complication, if the angle of rotation deformity is larger than
10°, we suggest performing correctional osteotomy with
extra-articular rotation before TKA, especially in young
and active patients.

The choice of prosthesis

In TKA with intra-articular correction of the extra-articular
deformity due to asymmetrical bone resection it is hard to

Fig. 3 A 38-year-old woman
who had had arthritis with
extra-articular deformity. a Pre-
operative radiograph showing
15° sagittal deformity caused
by malunited distal femur frac-
ture. b Postoperative lateral ra-
diograph made 2 years after
one-stage TKA with intra-
articular bone resection and soft
tissue balancing, showing ex-
cellent alignment of the femoral
component and no radiolucency
about the component
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3.	CT-Scan:	

– Bone	defects	
– Mal	or	non-union	
– Limb	malrota4on	++	



SoJ	Hssues	damages	
1.   Clinical	examinaHon:	
– Latent	infec4on?		

•  Swelling,	redness,	local	temperature	

– Knee	arthrofibrosis?	
•  Knee	ROM	++	

– Skin	damages?	
•  Scares?	
•  Skin	retrac4on?	

Ries	et	al.	Medial	gastrocnemius	flap	coverage	for	treatment	of	skin	necrosis	a^er	total	knee	
arthroplasty.	CORR	2006.	
Bégué	et	al.	One-stage	procedure	for	total	knee	arthroplasty	in	post-trauma4c	osteoarthri4s	of	the	
knee	with	wound	defect.	Usefulness	of	naviga4on	and	flap	surgery.	The	Knee	2012	



SoJ	Hssues	damages	
1.   Clinical	examinaHon:	

– Vascular	lesion?	
•  Peripheral	pulses	

– Ligament	injuries?	
•  ACL/PCL++	(Uni?)	
•  Medial/Lateral	ligaments	



SoJ	Hssues	damages	
2.	AddiHonal	tests:	
–  		Latent	infec4on?	
•  Biological	test	(CRP/	White	Blood	Cell	Count,	ESR)	
•  Pre-operaHve	joint	aspiraHon	with	culture	
• MRI	or	Te99	bone	scan		

– Vascular	lesion?	
•  Angio-CT	or	Doppler	

– Ligament	injuries:	
•  	Stress	X-Rays	(Varus/valgus;	Telos)	



Retained	internal	fixaHon	devices	
	

Manzo\	et	al.	Post	trauma4c	knee	arthri4s:	Navigated	total	knee	replacement	without	
hardware	removal.	The	Knee	2014	

In acute trauma, the planning is more difficult because there are
no weight-bearing X-rays for the recent trauma, only X-rays at rest
in two projections (anteroposterior [AP] and lateral view); CT is
conducted to study (classify) the fracture and to identify the bone
defects [19,20].

All these examinations are useful in preoperative planning and
help the surgeon to decide which implant to use for each patient.
The level of constraint of the TKA can be decided preoperatively.
Furthermore, by knowing the possible bone defects a decision can
be made about the devices (titanium or trabecular metal
augments, trabecular metal cones, morcelised or structural bone
graft) to be used during the operation.

Our experience

Patients and methods

A total of 44 chronic post-traumatic knees in 43 patients (23
female, 20 male) were treated from March 2004 to March
2013. The mean age at the time of the TKA implant was 64 years
(range 33–83 years), with a substantial difference between the
females (mean age 68 years, range 41–83 years) and the males
(mean age 58 years, range 33–82 years), which reflects the
different causes of the secondary arthritis of the two groups. The
left knee was treated in 26 cases and the right knee in 18 cases.

The trauma around the knee involved: only the tibia in 27 cases
(5 fractures of the medial plateau, 11 fractures of the lateral
plateau and 11 complex fractures of the proximal tibia) (Fig. 3);
only the femur in 7 cases (1 intra-articular fracture, 1 extra-
articular fracture and 5 complex metaphyseal fractures); both the
tibia and femur in 7 cases; patellar fracture in 1 case, and
dislocation of the knee with patellar fracture in 2 cases. The mean
time between the fracture and the arthroplasty was 17 years
(range 1–46 years).

The prosthesis was a PS design in 22 cases (in 20 cases a Nex-
Gen LPS [Zimmer, Warsaw, Indiana] and in 2 cases a Persona PS

[Zimmer, Warsaw, Indiana]); in the other 22 cases the prosthesis
was a CCK design (LCCK, Zimmer, Warsaw, Indiana) (Fig. 4).

In 6 cases, fixation devices had to be removed during the
arthroplasty implant. In one case of osteomyelitis following ORIF of
the lateral tibial plateau, an antibiotic spacer was implanted for
7 months before the implant of the final prosthesis.

The patients were observed at 1, 3, 6 and 12 months after the
operation and then every year thereafter; the evaluation was
conducted by clinical and functional Knee Society Score (KSS) as
described and modified by Insall [21]. X-rays were performed at 3,
6 and 12 months after the operation and then every year thereafter
[22]. The mean follow-up was 6 years (57 months, range 6–109
months), no patients were lost at follow-up.

From June 2012, TKR was also used in cases of acute fractures
around the knee in patients with severe bone loss or in pre-existing
knee arthritis complicated by an acute fracture. Six knees (4 right, 2
left) in 6 patients (4 female, 2 male) with a mean age of 62 years
(range 47–76 years) were treated. The trauma around the knee
involved the femur in 4 cases (following AO classification: 2 cases
33-B1.3, 1 case 33-C2, 1 case 33-C3) and the tibia in 2 cases (1 case
41-B3.1, 1 case 41-B3.2). The prosthesis was a CCK design (LCCK,
Zimmer, Warsaw, Indiana) in 4 cases and a segmental design (ZSS,
Zimmer, Warsaw, Indiana) in 2 cases. The mean follow-up was 12
months (range 6–16 months).

Results

Chronic cases

Mean preoperative clinical KSS was 33 points (poor KSS) with a
range of 0–79. A total of 43 patients (97.5%) had a score less than 60
(poor KSS) and 1 patient had a value between 70 and 79 (good KSS).
The mean postoperative clinical KSS was 88 points (excellent KSS)
with a range of 60–100. A total of 38 patients (86%) had an
excellent KSS, 3 patients (7%) had a good KSS, and 3 patients (7%)
had a moderate KSS.

Fig. 3. Complex tibial plateau fracture sequelae.

F. Benazzo et al. / Injury, Int. J. Care Injured 45S (2014) S98–S104S102

•  Type	and	exact	posi4on	of	
the	devices++:	

-  Opera4ve	report	
-  X-rays	

•  Hardware	removal	and	TKA	
by	the	same	incision?	



CONCLUSION	

èThe	pre-op	assessment:	an4cipate	the	TKA	
implanta4on	+++:	
– Approach	(TTO?)	
–  Choice	of	the	implant	and	the	level	of	constraint:	

•  Uni	or	TKA?		
•  Custom-fit	TKA?	
•  Long	stem?	

–  Bone	gra^ing	or	Metal	augments	(trabecular	metal	
cones…)?	

– Addi4onal	osteotomy?	
– Addi4onal	plas4c	surgery	or	arthrolysis?	
– Hardware	removal?	



And,	someHmes	TKA	is	not	the	best	
soluHon…	



Thank	You!	


