
Novation® Crown Cup® Constrained Liners System:
Stability…in Motion

Design Rationale

®

®

The main attributes associated with success of a 
constrained liner system are termed “lever-out” 
moment and range of motion (ROM). The lever-
out moment is the moment required to dislocate 
the femoral head from the constrained liner. ROM 
is the maximum angle the femoral component can 
travel prior to impingement of the femoral neck on 
the liner, cup or bone. 

When these attributes are optimized there is 
potential to decrease the occurrence of common 
constrained liner failure modes:
-  Dislocation of the femoral head from the liner
-  Disassociation of the liner from the shell
-  Disassociation of the constraining ring 

from the liner 
-  Disassociation of the femoral head from the neck
-  Aseptic loosening due to constrained geometry.

OPTIMAL DESIGN

ROM: Range of motion 

Increased ROM provides stability and decreased 
incidence of dislocation. The graph below shows the 
Novation® Crown Cup® Constrained Liner ROM versus 
other constrained devices.(1-7)
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*These values are a mix of anatomical, click-to-click and unreported. 



352-377-1140
1-800-EXACTECH
www.exac.com

©
20

09
 E

x
a

c
t

E
c

h
, I

n
c

. •
 IS

O
 1

34
85

 C
E

R
T

IF
IE

D
 

711-65-40
Novation CC Constrained Liner Rationale 0109

1.   Data on file at Exactech.

2.  Biomet® Freedom® Constrained Liner 
Marketing Literature. http://www.biomet.
com/hcp/prodpage.cfm?s=0A06&p= 
090E00 

3.  Clyburn TA, et al. Constrained acetabular 
cups: a cadaveric biomechanical 
evaluation. J Arthroplasty. 2003 
Jun;18(4):466-70.

4.  Etienne G, Ragland PS, Mont MA. Use 
of constrained acetabular liners in total hip 
arthroplasty. Orthopedics. 2005 
May;28(5):463-9.

5.  Lombardi AV, et al. Preliminary report on 
the S-ROM constraining acetabular insert: 
a retrospective clinical experience. 
Orthopaedics. 1991 Mar;14(3):297-303.

6.  Su EP, et al. The Use of Constrained 
Acetabular Sockets. Techniques in 
Orthopaedics. 2001;16:237-44.

7.  Zimmer Website: Epsilon™ Durasul® 
Constrained Insert. http://www.zimmer.
com/z/ctl/op/global/action/1/id/8010/
template/MP/prcat/M2/prod/y

With a 36mm OD, +0mm offset head, the ROM is 
137 degrees in flexion/extension, 150 degrees 
internal/external rotation and 89 degrees abduction/ 
adduction.

LEVER-OUT: Right where we want to be

Two of the main failure modes for constrained 
liners are aseptic loosening and dislocation of the 
femoral head. Because of this, it is important to 
optimize the lever-out value. To prevent dislocation, 
a higher value for lever-out is desired. To prevent 
loosening, a lower value of lever-out is desired. The 
Novation Crown Cup Constrained Liner is designed 
to fall within the range of other clinically acceptable 
constrained liners. The lever-out moment for the 
Novation Crown Cup Constrained Liner is on 
average 240 in-lbs, which falls between the highest 
and lowest reported lever-out values for other 
constrained devices.(1-7)

DESIGN FEATURES 

The Novation Crown Cup Constrained Liner and 
Constraining Ring were designed to fit perfectly 
with the Novation Crown Cup. The “snap” feature 
engages with the “crowns” on the Crown Cup for a 
secure fit preventing disassociation of the ring or 
liner from the cup.

CONCLUSION

Most competitive acetabular systems on the market 
today have constraining mechanisms that were 
retrofitted to existing cup platforms.  The Novation 
Crown Cup constraining mechanism was designed 
simultaneously with the acetabular shell allowing 
an optimization of both the lever-out value and the 
range of motion to provide the best option for 
patients that require additional constraint while 
maximizing the range of motion.

FOUR SNAP FEATURES:
LEFT IS THE “TAB” AND RIGHT 

IS THE “SNAP”

Constraining Ring

Crown Cup
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