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Introduction
Disruption of annular fibers
occurs through traumatic or
physiologic mechanisms and
can involve tearing of inner
fibers while superficial fibers
remain intact.   Injuries
c h a n g e  s e g m e n t a l
biomechanics by altering load
sharing between anatomical
components (Stemper 2014).
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Methods
This study incorporated 16
cadaveric lumbar spine motion
segments (54±10 yr) to quantify
biomechanical changes following
annular disruption(AD).  AD was
i n d u c e d  u s i n g  a  m e t h o d
previously described by Oliphant
(2006), which involved injection
of pressured Nitrogen gas into
the annulus through a catheter.
MRI scans obtained following the
IDD procedure were used to
grade the magnitude (percent
cross-sectional area) and type of
d i s rup t i on .   Concen t ra ted
disruptions were focused near the
disc center and involved annulus
and nucleus (Figure 1).  Linear
disruptions were elongated in and
focused toward the outer third of
t h e  a n n u l u s  ( F i g u r e  2 ) .
Spec imens were  tes ted  in
tension/compression, AP shear,
and R/L lateral shear before and
after AD.  Biomechanical changes
were assessed based on the type
of disruption.
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Results
AD produced notable changes
in compressive and A-P shear
response, whereas tension
and  la te ra l  shear  were
una f f e c t e d  ( F i g u r e  3 ) .
C o m p r e s s i v e  s t i f f n e s s
i n c r e a s e d  b y  3 6 %  f o r
concentrated disruptions and
decreased by 26% for linear
d is rupt ions.   A-P  shear
stiffness was unaffected by
concentrated disruptions, but
increased by 37% for linear
d i s r up t i on s .  P -A  shea r
stiffness increased by 30% for
linear disruptions (p<0.05).
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Learning Objective
Th i s  s t udy  shows  t ha t
disruption of annular fibers
can have a significant and
morphology dependent effect
on bio imechanics of  the
segment.
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Conclusions
Findings demonstrate complex
load-shar ing re lat ionship
be tween  annu la r  f i be r s ,
n u c l e u s ,  a n d  p o s t e r i o r
elements of the intervertebral
segment. Disruption of one
c o m p o n e n t  d i d  n o t
au t oma t i c a l l y  r e s u l t  i n
decreased segmental stiffness.
In many cases, disruption of
the annulus/nucleus affected
the integrity of the disc and
cont r i bu ted  to  a  s t i f f e r
r e sponse .  Concen t r a t ed
disruption of the annulus and
nucleus led to increased
compressive stiffness that
resulted from the lost integrity
of the nucleus contributing to a
decreased ability to distribute
compressive loads to the
annular fibers.  Increased
anterior-posterior stiffness for
linear disruptions resulted from
i n c r e a s e d  f a c e t  j o i n t
contr ibut ion due to  los t
integrity of annular fibers.
This study provides a baseline
for continued study of changes
in lumbar mechanics due to
annular disruption and their
contribution to accelerated
segmen ta l  degene ra t i ve
changes due to altered load
sharing.


