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ABSTRACT

The nature of relationship between vertebral endpfagnal changes (VESC) with
lumbar intervertebral disc (IVD) degeneration iff stlatively controversial.

Aim of study is to evaluate VESC in lumbar spinel aiorrelate their characteristics
with IVD degeneration. MRI examinations of 60 pat&e(38 males, 22 females) with a
total of 300 IVD were studied retrospectively. IMi2generation was graded according
to system modified by Pfirrmann et al. VESC wergeased regarding type, extent and
depth and then correlated with grades of degeerati affected levels.

VESC were most frequent near lumbar IVD that hacaaded degeneration (43.5% in
grade IV and 39.1% in grade V) with statisticallgrsficant association (P value <
0.05). Higher grades of IVD degeneration showediBgant association (P value
<0.05) with type IlI, sever extent, and grade l¢pth of VESC.

As conclusion,VESC seem to be positively related to the lumbab I¥egeneration
with more severe characteristics of VESC, partidpl@xtent, are linked to more
advanced degeneration, however further clarifyiogliss are still recommended.
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I ntroduction

Low back pain (LBP) is a common medical comditand the associated disability
and medical cost have a significant impact on tmarounity* 2 2" 3)

Spinal abnormalities are among the commonestesaaf LBP and intervertebral disc
(IVD) degeneration is postulated as a potentiasedar chronic back paift)

MRI (magnetic resonance imaging) has signifigaatlvanced the evaluation of the
spine and is currently considered as the most atzmoninvasive modality in imaging
of degenerative disc diseds¢’.

IVD anatomy briefly consists of an inner coreolm as the nucleus pulposus, and a
surrounding firm ring of tissue called the annulilsosus. During degeneration there
are a variety of morphological changes that ocmaluding lose of both height and
hydration of the dis€’ 2" ® It had been shown that a drop in water contermtuafeus
pulposus and matrix turnover are related to theaagegrade of degeneratith

The signal characteristics of the disk in T2gieed sequence reflect changes caused
by aging or degeneration and the loss of T2 wetyiteage brightness in degenerated
discs is attributed to a decrease in the waterecnftf’

According to a Kettler and Wilkes's reviéty many grading systems for evaluation
of IVD degeneration implying these characteris(signal and height of the disc) had
been proposed.

Vertebral endplate signal changes (VESC) as bgeviRI were classified according
to Modic et al“? into the so-called Modic types which are I, Il alfig representing
inflammatory, fatty and sclerotic changes respetyit.

Although debate has recently focused on VES@naindicator of symptomatic disk
degeneratio’, several studies suggested possible relationsfdps&rong association
between these changes and LBP* 1617
Aim of study

To evaluate VESC in the lumbar spine and toatate these changes in terms of type,
extent and depth, with presence and degree ofdeéigeneration.

Patients and methods

MRI examinations of lumbar spines of 60 patie(@8 males and 22 females)
containing a total of 300 IVD, were included inghietrospective study. Patients were
referred to MRI unit in Al-Hakeem General Hospitalring the period from Oct 2008
to Aug 2009 because of backache and/or radiculgpath

All examinations were done by the same MRI de\emens Symphony 1.5 T).
Non-enhanced T1 and T2-weighted sagittal image® wieed in evaluation of VESC
and grade of disc degeneration.

VESC were assessed in regard to type, extentdapth according to the following
criteria: (examples figures 1 and 2)

*Type: included the three Modic typ&8 according to signal intensity on T1 and T2
images: |I= hypointense T1 and hyperintense T2, Higperintense on T1 and
intermediate-hyperintense T2, Ill = hypointenseboth T1 and T2.

*Depth: represented the cranio-caudal spreadE8C into vertebral body: grade I=
less than 25%, 11=25-50%, IlI= more than 50%.
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*Extent: meant the antero-posterior extensionttd changes along the endplate
margin and divided into: mild=less than 25%, moter25-50% and severe= more
than 50% of sagittal diameter of endplate.

Degeneration in IVD was classified according ttee grading system used by
Pfirrmann et af®) (table -1- ) which is modified from Pearce ef'&l

Table-1-Classification of 1 VD degeneration on MRI by Pfirrmann et al® {modified
from Pearceet al ®}.

Distinction of | gignal Intensity
Nucleus and relativeto
Annulus cer ebrospinal
Grade Structure fluid (CSF) Disk Height
I Homogenous, bright Clear Hyperintenseto Normal
white Isointense
Il |Inhomogeneous with or Clear Hyperintenseto Nor mal
without horizontal isointense
bands
11 | Inhomogeneous, gray Unclear Intermediate Normal to
dightly
decreased
IV | Inhomogeneous, gray L ost Intermediateto Normal to
to black hypointense moder ately
decreased
V | Inhomogeneous, black L ost Hypointense Collapsed

If a disc showed signal changes on both sitesside with higher type, extent and
depth was allocated for that level.

The data were subjected for statistical analys@uding Chi square and Fisher exact
tests with P value of less than 0.05 is considsiguificant.

Figure -1: Lumbar MRI, (a)
T1 and (b) T2-weighted, of
33 years male. Lumbar
grades: L1\2 and L5\S1= 11,
L2\3 and L3\4 = IV ,
L4\5=V.

VESC seen at L4\5 with
type Il (hyperintense T1
and T2), severe extent
(anteroposterior  >50%)
and grade Il depth (>
50%) .
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Figure -2: Lumbar MRI, (a) T1 and
(b) T2-weighted images, of 38
years male. Lumbar grades:

L1/2 and L2\3= 1, L3\4= IV,
L4\5=V, L5\S1=ll.

VESC seen at L4\5 with type |
(hypointense T1 and hyperintense
T2), severe extent

Results

The study included 60 patients, 38 males andfé&tfiales (63.3% and 36.7%
respectively) with a total of 300 lumbar discs. Thean age of patients was 42.7 years
(minimum 20 years, maximum 76years, SD +/- 12.6).

VESC were seen in 46 lumbar levels in 32 pati€B2 of 60, 53.3%) with slightly
higher rate in females (17 of 32, 53.1%) than mglésof 32, 46.9%) and regarding
age, the highest rate of VESC was seen in 31-4@sya&ge group constituting 40.6%
(13 of 32).

As illustrated in figure -3-, lower lumbar leselvere more frequently involved by
VESC with L4/5 level being the most affected (28,%40).

VESC were most frequently seen with statistycaifynificant association near discs of
grades IV and V of degeneration (20, 43.5% and28L% respectively, both showed P
value < 0.05) while no VESC were seen near disggade | and Il as shown in Figure-
4-.

The distributions of characteristics of Moditanges, namely type, extent and depth
according to different grades of disc degenerati@demonstrated in table-2-

Among the three types of Modic changes, typwdk the highest, accounting for
82.6% (38 of 46) while 7 levels were of type | amly single case of type Il was
noted.

Type Il was more frequent in grade IV (19, 41)3%d V (11, 23.9%) of degeneration
and showing significant association with both (Riga<0.05)

The extent of VESC was of severe degree in lprgportion of affected levels (29 of
46, 63%) , higher with equal rate in grade VI andbdth 12 of 46, 26.1%) & showed
statistically significant association (P value €%).with grade V of degeneration.

Majority (29, 63%) of the levels affected by SE were of grade | exceeding depth I
(13, 28.2%) and grade 1l (4, 8.7%) while signifitassociations was present between
grade V of degeneration and VESC depth of gradadlll (both with P value < 0.05).
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Number of
patinets

601
501

B With VESC
O No VESC

401
3011
2011
1011

L5/S1

L1/2 L2/3 L3/4 L4/5

Spinal levels

Figure-3-Distribution of VESC according to order of lumbar levels

Table-2-Prevalance of VESC in 300 lumbar levels according to the grade of

degeneration.
| Il 1] v V Total

Gra
VESC

With 0 0 8 20 18 46

VESC
No VESC| 19 108 55 66 6 254

Total 19 108 63 86 24 300
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Table-3-Distribution of characteristic of VESC in relation to grade of
degeneration in the affected 46 lumbar levels.

Grades I Il 1 v \%
VESC (n=0) | (n=0) | (n=8) | (N=20) | (N=18)
characteristics
Type || (n=7) 0 0 0 1 6
Il (n=38) 0 0 8 19 11
Il (n=1) 0 0 0 1
Extent| Mild (n=8)| O 0 2 4 2
Moderate n=9] O 0 1
Severe (n=29] O 0 5 12
Depth |1 (n=29) 0 0 7 12 10
Il (n=13) 0 0 1 6 6
Il (n=4) 0 0 0 2 2
Total =300 19 | 108 | 63 86 24

NOTE: Value of (n) between bracketsrepresents number of levels affected by VESC

Discussion:

MRI is the most important method for assessnoémlegenerative spinal disease and
has sufficient reliability in interpretation of gemnal spinal characteristics including disc
degeneration and VESC (19).

The prevalence of VESC in our study was 53.3% falls approximately within
upper limit of the re;:)orted prevalences which rahfyjem as low as 19% to as high as
59% (13, 15, 20, 21 and 2.2

Karchevsky et df® and Kuisma et df* studies showed an increasing prevalence
of VESC with increasing age, while we found thal.6%6) of affected patients were of
young ages (31-40 years), which may reflect affectof our people by degenerative
changes in earlier age than other populations amfl/e to non-intended small number
of old age patients included in our study.

The higher prevalence of VESC in females (53.19ah males (46.9%) in our study
was similar to finding of Vitzthum’s stuf but contradicting Karshevski's report of
higher male affectioff®. Higher rate of involvement of lower lumbar levéls VESC
in our study was consistent with finding of othrdses®! 22 23 a"d 2835 heing common
sites of lumbar spine degeneration

VESC were seen most frequent in levels showihganced grades of degeneration
namely IV (41.3%) and V (23.9%) and the obsenigdiicant association (P value <
0.05) suggests that the more severe disc degemeiatithe more VESC are prevalent
nearby and that a positive relationship with patbaal correlation may be present.
This was consistent with other studf&s” 2627 and 28hjch found similar significant
association and supported a more recent study @9 2 Zhi-Jun et af*® who
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hypothesized that VESC are the possible causes paochotion of lumbar IVD
degeneration by structural, biomechanical and tmrial mechanisms.

The predominance of Type Il VESC observed in study (82.6%) over both type |
and Ill, approached findings of previous studtés® 2! 2929yt at the same time it was
contrary to higher rate of type | seen in othedigs?* 1> a4 30)

This variance in the reported prevalences ofi égee of VESC had been attributed to
the sampling errors and variations among the stugiepulations®® and in our
population, the higher rate of type Il may be due¢hte delayed performance of MRI in
patients to a such long period after acute onspauof that at time of MRI examination,
most of type | VESC had been changed into type Hiurnover (from type | into II)
which was show in several studi&s®:32-and33)

A recent study in 2009 by Jenson ef*d) found a significant correlation between
extent and depth of Modic changes with disc deggimer. We also noted similar
statistically significant association (P value €%).between severe extent of VESC and
advanced grade (V) of degeneration, while regardiegth of VESC, significant
association was present only with early-moderdtand Il) depth of VESC. According
to this observation, we can propose that extenhsde be more related to the severity
of IVD degeneration than the depth of VESC.

Conclusion and recommendation
VESC seen on MRI are correlated linearly witmhar disc degeneration with more
severe VESC characteristics, particularly the extare linked to more severe
degeneration, hence consolidating the proposediymgiathological interrelationship.
While this study recommends that more lighbi®¢ shed on VESC when interpreting
lumbar MRI findings, it also encourages more profge studies stressing on the
natural behavior as well as clinical relevancehese changes.
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