
Influence	of	Posterior	Tibial	Slope	&	Meniscal	Tears	
on	Preoperative	Laxity	in	ACL-Deficient	Knees

Guillaume	DEMEY,	David	DEJOUR,	Marco	PUNGITORE
M.	VALOROSO,	G.	LA	BARBERA,	S.	PASQUALOTTO,	J.	VALLUY,	M.	SAFFARINI	

Lyon	Ortho	Clinic
Lyon,	FRANCE

www.lyon-ortho-clinic.com



Shearing/Compression	Forces

Constraint on	ACL

Slope
15°
Slope
15°

Compression	
component

Shear
component

Feucht MJ	et	al.	The	role of	tibial	slope in	sustaining and	treating anterior cruciate ligament	injuries.	KSSTA	2013	
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Sagittal	view	X-Ray
• Monopodal weight	

bearing
• Stress	x-ray	by	

TelosTMdevice
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Anterior	tibial	translation	
(ATT)		17	mm

Tibial translation	after	anterior	cruciate	
ligament	rupture.	Two	radiological	tests	
compared.
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Tibial	Slope on	x-rays		(medial compartment)
Tibial	Slope & Meniscal Slope on	MRI	(medial & lateral compartment)

Influence	of	soft	tissues	on	the	proximal	
bony	tibial	slope	measured	with	two-
dimensional	MRI
Lustig	S.	et	al.
Knee	Surg Sports	Traumatol Arthrosc (2013)	
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Posterior	Tibial Slope	Measurement



Several in	vitro	studies investigated the	factors that influence	laxity
following ACL	(1-6)	but	none	 studied them in	a	clinical series of	ACL-
deficient knees
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Factors	of	Laxity	following	ACL	tear



Study	Design

• Cohort	study
• Level	of	evidence:	4
• Data	prospective	collection	between	
January	2013	and	April	2015
• Hypothesis:	both	‘static’	and	‘dynamic’	
ATT	as	well	as	pivot	shift	test	(PST)	would	
increase	with	tibial	slope	and	meniscal	
lesions



Methods

• Anteroposterior knee laxity
• Clinical exam:	Lachman test
• Monopodal weight-bearing x-rays sagittal view
• Stress	x-rays sagittal view (TelosTM device)

• Rotational laxity
• Pivot	Shift Test	(PST)

• Meniscal and	ACL
• MRI	and	confirmed by	Arthroscopy
• Meniscal status	was classified in	‘no	lesion’	or	‘presence of	lesion’	
for	each compartment

• ACL status	was classified in	‘complete	tear’	or	‘partial tear’

Preoperative/Perioperative Assessments



Monopodal weight	bearing	X-Rays TelosTM stress	radiography	device		
Side-to-side	difference	(SSD)

Static ATT SSD	Dynamic ATT=14,19	mm

Methods



Results

• 69%	male	/	31%	female
• Mean	age	=	30y	±10	(range	16 – 62)
• Mean	BMI	=	24
• ACL	:	35%	Partial	Tears		/	65%	Complete	tears
• Mean	Tibial Slope	=	9.5° ±2.4° (range	3°–16°)
• Meniscal	Lesions	(n152)	:	Medial	(28%),	Lateral	(19%),	Both	(14%)

n=251



Tibial	Slope	
strongly influence

‘static’	ATT

Results

• Static	ATT	=	2.6±3.0mm	(range	-4.9 –
14.0)	

• Only significantly associated with tibial	
slope

• Increase significantly in	knees with	
Tibial slope >7° (p=0.002)

• by	approximately 0.3mm	per	degree



Tibial	Slope	
strongly influence
‘dynamic’	ATT

Results

• Dynamic	ATT	=	6.1±4mm	(range	-5 – 17)	

• significantly associated with tibial	slope

• Increase significantly in	knees with	
Tibial slope ≥ 12° (p=0.04)

• by	approximately 0.2mm	per	degree



Medial Meniscus
tear strongly
influence

‘dynamic’	ATT
(but not ‘static’	ATT)

Results



Other Findings

• Age correlated	negatively	with	dynamic	ATT	and	high-grade	pivot	shift,	in	
agreement	with	other	published	studies	(Myer	et	al	BJSM	2011,	Quatman
JSMS	2008)

• Women	were	less	likely	to	exhibit	high-grade	pivot	shift,	contrary	to	
recent	findings	(Pfeiffer	KSSTA	2017,	Sundemo KSSTA	2017).	The	
contradiction	could	be	related	to	our	higher	average	age,	and	to	a	lower	
prevalence	of	anterolateral	ligament	injuries	in	women,	which	we	did	take	
into	consideration

• Complete	ACL	tears	did	not	influence	static	ATT	but	were	associated	with	
greater	dynamic	ATT	and	high-grade	pivot	shift,	as	reported	by	other	
authors	(Colombet OTSR	2010,	Dejour KSSTA	2012)	



Conclusion
• Tibial slope increases	both	static	and	dynamic	anteroposterior	laxity
(Static	ATT	:	slope	>7° /	Dynamic	ATT	:	slope	≥12°)

• Medial	meniscal	lesions	increase	dynamic	anteroposterior	laxity	as	well	as	
pivot	shift

• These	findings	are	relevant	to	guide	surgeons	in	optimizing their	surgical	
procedures and	rehabilitation	protocols to	patients	with	different	anatomic	
and	lesional characteristics

“Menu	à la	carte”	
- Primary	ACLr +	high	tibial slope	and	meniscal	lesions	:	Non-Weight	Bearing	period
- Revision	of	ACLr +	Slope	≥12°,	especially	in	the	presence	of	meniscal	lesions:	

Correction	of	excessive	Tibial Slope	with	Deflexion Osteotomy


