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The relationship between Modic changes and the degree of disc degeneration in degener-
ative spondylolisthesis

QIAN Wen-wu,CHENG Yi, YU Li-peng, YIN Guo-yong*,ZHANG Ning

(Department of Orthopedics ,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Objective:To study the relationship between Modic changes and the degree of disc degeneration in patients with
degenerative spondylolisthesis before surgery. Methods:From January 2009 to December 2011,44 cases of patients who had the
degenerative spondylolisthesis were treated by operation. Preoperative MRI was performed to classify the Modic changes type.
Pfirrmann grading assessment and modified Pfirrmann grading assessment were also perfomed. Then,the relationship between Modic
changes and the degree of disc degeneration were analyzed in these patients with degenerative spondylolisthesis. Results: Among 44
cases, 12 cases had no Modic changes, Pfirrmann grades were 3.92 + 0.29,modified Pfirrmann grades were of 5.92 + 0.90;16 cases
were Modic I type,Pfimrmann grades were 4.31 = 0.60, modified Pfirrmann grades were 6.88 + 1.54;15 cases were Modic type I ,
Pfirrmann grades were 4.27 = 0.46,modified Pfirrmann grades were 6.87 = 0.83;0nly 1 case of Modic type Il was found. Statistic
analysis showed that modified Pfirrmann grades were significantly different between Modic I type group and no change group (P <
0.01) ; Differences were also exsit between Modic II type group and no change group (P < 0.01);But,there was no significant
difference between Modic I type group and Modic II type group (P > 0.05). Conclusion:In degenerative spondylolisthesis, there is a
clear connection between the Modic changes and the degree of disc degeneration according to the Pfirrmann and modified Pfirrmann
grading system assesment.
[Key words] degenerative spondylolisthesis; Modic changes;Pfirrmann grading system;modified Pfirrmann grading system
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Figure 1 MRI images of Modic type I change
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Table 1 Disc degeneration by Pfirrmann grading standards of MRI
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1l %% IV V4% &t
JC Modic 278 2(4.55) 10(22.73) 6(13.63) 12(29.54)
Modic T %Y - 10(22.73) 4(9.09) 16(36.36)
Modic II %Y - 11(25.00) - 15(34.09)
Modic III7#Y - 1(2.27) 10(22.72) 1(2.27)
H11 2(4.55) 32(72.73) - 44(100.00)

A Z [ 1Y Pfirrmann 432% . 22 K Pfirrmann 432% kb
B, PAEAY 4 0.083 F1 0.076, 2 R KL=
Sy TRIRTEUE A Z 0E] I ASFIJE ek AR 21 =[]
Pfirrmann 432% FL 30 P {E 53 )4 0.064 F1 0.053,
Z BB TCGIT2E X T AVRITC SR 4 22 8] 1 ek
K Pfirrmann 732% 3, P = 0.007; 11 AURITCECAR 20
Z[E Y Pfirrmann 4324 HAE P = 0.034, 2R H 50T
2R (P <0.05),

3 i i

3.1 Modic & & 5 fEAf 18] B AT T 69 BF IR F=
A

A 7 P AT T IO 2 A AR DL, 7 R
AR AR £ 275 T ARIBYT . de Roos S5 B HR
T JEEAFE (7] 28518 A8 M2 5 £ 5 1) MRI & AR S A
IRLMCT B SR HAR S, Modic 5535 5 K 1 Fh 55
WAR SR 3 B G Modic U728 HHFEUA TS
Z A T MER AR TR B B8 1 R BT IR ) —

FRNRE , XM RAE Be SR AP —E 22 5 (ERE R
2R IR AR AR R WA YR RS T B
{91127 Ay 7™ o A T IR T T ARIBIT IR .
AN, X RER] 3R AR FR BE A9 PEAL  MRI 1) Pfirrmann
SIRIRH T AB IR0 T[] 2818 A A R A Y AR
H WA — R XSS , SR Pfirrmann 432%
S RE TR S ™ EME ] SR A R IR AR, AR
I 53 532K ] Pfirrmann A28 B Pfirrmann 7328 77 1%
RVPAbHE ] LR ASFR AL PP AR 2T AR T I R
JECHHEIR AR SR TP HEIAZAAR T Modic U2 S E] 518
TR o AR A, W T/ TR T ™ H A
IRABTEST R, RSB Modic M8 FIAE(H]
IR7Z ) Plirrmann 7340 52k B 7022 (8] B 8 22 57
7R T Modic 2i7% 5] #5108 A2 2 [R]A B OCHK
3.2 Modic % % 89 5Bk T B A 69 4 4.
SCHR 75, Modic B 7E JEAE ] 5 1R 471728 i
FRERIE 19%~59%"", Forh T A 11 A LA
UL, Modic S RIBTFER Al = 5 2 HA Y



55 32 4 6 3]
201246 A

RS A AR EME M IRE Modic 4378 FIHE fa] SR AR /-4 1056 5

—829—-

IT 7Y 4 A e He 88 57, 17T Jensen S5 UXT 040 1E H A
TEMRESE KB, Modic T BUT A H UL, AHIFSY 3224t
X BEFARIATT B A W OAE | PR L AR A A
AN Modic 228 & AE#R R 70.45%, Horp 1 Al
17 36.36%, 11 5 34.09% , X it A IEAE 1 A 6 5
AR AR PR A, Modic BUAREEZ2 L

Emch %P4 Modic 2022 955 PRIE 25 . ORENH]
FRIY LT QB RFE; OnfE R, A5
1) Modic B 748 f% # & A 09 7 B % h AE 14/5
(65.91%) 1 1L5/S1(22.73%) , 5 HoAth SCHk 4 18 19 2%
IR A R AR NS BB R R
SR BB A AT G B A B A R
BREENE N, 24 B LG S, RPN 1 T4 e
TERIREE,  SIOEEAE 1 RAE s i 2 S rh Tt B, Ui
Gh 1 BEEEMEARTR I & T L4/5 1 L5/ST, HETR] 2%
IRTTHEAR 25 1T BOPENEHEANER W B IEME A TR
N e EHE )RR TPEAS Y B IEHEA TR A
0 3 A Y O R P MM ) AR A P AR 17 5 | 7k
Modic B8 72005
3.3 JEAEEBLIE 89 Modic 2 5 A A 1B T 5 R
Z By % &

AAIF 5T o REME W IEAE Y Modic 2i 28 FIAE [a] £18
SRR B Z H) A O R IEAT T 40, S5 A R | A i
JIE £ Modic T %Y | I 7% Jo AR 45 41 22 18] B 2l
K Pfirrmann 73 A4 i E 255 (P < 0.05) , {5 EHE
1 BIE 5 Modic BB 4412 (8119 Pfirrmann 43 4%
TR EMZES (P> 0.05), HBLX RN R 7] HE 5
PG . (ONEHEN BULE B35 Modic 2028 SR #HR
AR Z A WA S DGR, 456 SOk, AR SCA X ]
AETEAS K ; @Pfirrmann 732 AN BEAR I b s WA 4 J
B Ay ] 21 A A , Mk B Pfirrmann 772531 HE
TR B A b S R AGE [ AR AR AR AR SC
A3HT, 3 0] B F B B AR I A A v
56975 19 A A A P i OO R SR A A I 5 MR R S
JSE P o, AT BB SR P AR AR T AR A M ] AR AR
FRBERC R, TR AR A I HE 5 R i 24 T O A A
[i) 5 1R AR TR B A 542, s T B 0 e b, IR
HBHREAEA R RS0 E
3.4 Modic I 2 Fe I A 1) A 18] $E18 K A2 5 09 2 57

Modic T YA 55 L2 1 e WA 1) 90 [
N E LR Y L S 2 T IX A F s A
AR A, P4 M ALV T 89S /N GE[a]
FOIEH B EE, 11RO B [ i T 28 F BE i
VR, AR5, Modic 20728 T BUFIJCe 28 2H | 1T

RUFNTC ok AR 41 2 [6) ) 24 K Pfirrmann 73 90CA i # 1E
25 (P <0.05), 1 Modic T %UFN I AL [6] (¥ Pfir-
rmann 732 2K Pfirrmann 43400C i FH M 225 (P >
0.05), UtW] Modic T A1 IT 712 [a] fryfk a] 1R AR 72
JERHIR 25, s HE P ARt T 1 A I
HModic AR )i BRAZ AL YA [FIBTEC , TiAE
[i) 23R AR X 2R T B B s e L A TE AR T
B 5t Modic 2% & AR [A)FE Hutton S50
WA & A Modic BB I AN EIRE L X8 &
JE&, Sz 1 AR I Bz ] ] LA 28 B Modic 2R
AR, HELEAET Modic U2F, ANEEME—FhE
TR R0 AR S M 1) 28 R 28 A 22 TR 18 R B A T ek 383
MR T o PRI TFE— P UESE
3.5 FFPAEIR] AR T 8GR0 ik e AF R

Pfirrmann 73 4% BB X 4R I8 I R 2 A 78
O3 AR FEAN KRR Pfirrmann 434009 1 2%
Z IR ZE A o e i HLIL | IV 4R e Ta] 2 2 A b
HE oM KA, SR Pfirrmann 732% "2 Pfirrmann
SR IV EAr I3, BB 8 9, 5835 T X
J AR ] SR AR I E  BUR Pfirrmann Z3 YA 2
SR AR AR R HEIR) 3 55 B2 A I b
TSR T TEVYSE N BRI WL . Syl B2
FRPERE Tk A L ABIESE 53 53 Pfirrmann 5320 F1
MR Pfirrmann 439% R G000 IEAE ] BER AR A T4
5L R Modic 1 AY | 1 75 Jo g 48 45 41 2 8] ) i
K Pfirrmann 43 2% 5 Pfirrmann 73 R E A T 21 2=
5, UL Modic 2728 5] SR AR 2 [R] Y A 7EOCHK

ABFFE R BL, Modic B B A A 55 EEAE I I E
HENR] LR T IR B IR G, T Modic T AT IT Y Bk
AR FAIHENR] 8E AR R O B 25 5% SR Pfirrmann 43
21 T Ll ™ ERME ] SRS R

ARG T2 B T8 1o o3 B ™ B A 1R A PR
BEARATIRA TR, RPN Modic B8 FIHENH]
FHRFEE Z (A0 , R EG G B 1Y AR Im R &
MAFARIUG . WEEARGIBEVPRHE R Modic 2L
P A ] 3R AR AR B TR TS B2, LA ST
X Modic BAE F2 M S RIS I OGZR o X REAR 73R
IR ] PR B K 1015 22 [] 1Y) 6 SR A T 98, 4 Bl
TBEA: A WO A, 6 € 16T T 5, X 2 SR
T TR TAE [l B T AR I A AR,
Xf Modic I B RAMGH — 2B FFT 75 2 4b 8 1]
B, SN SE AR 2

Modic BXZ8 A0 Pfirrmann 77-2% (@,?ﬁﬂi Eﬁ\é&)
T b 0o B A 1R A %) DA 5 125 0 ) 06 T T HEAR 244



—830—- Moo

E PN

U
2

53255 6 M
2012 4F 6 A

7oAk

TR G AA R ] B PR 23, 45 SRR S P BAT W
KR, BER LA X PIRIEAL 7%, it —Fh i o 4
T HER BT R GE 0 R R B AT IEAY X R
T ELARDLI AN, LA, AR IR 75 580 HEARE T I
E B A A AR BRI, A0, EaR AR I A T
RSP R W 2 T B AL, B T
J , W AE AR A2 14 B S5 A s 77 2 O AU, ik
SRR AT, KA 1T R A A el o A T B A
AR ] SR AR MR PG 18 697

Esdy

[1] Jensen TS,Kjaer P. Predictors of new vertebral endplate
singal (Modic)changes in the general population [J]. Eur
Spine J,2010,19(1):129-135

[2] Luoma K,Vehmas,Gronblad M,et al. Relationship of
Modic type-1 change with disc degeneration:a prospec-
tive MRI study [J]. Skeletal Radiol,2009,38 (3):237-
244

[3] Modic MT,Masaryk TJ,Ross JS,et al. Imaging of degen-
rative disk disease [J]. Radiology,1988,168 (1):177-
186

[4] Modic MT,Steiberge PM,Ross JS,et al. Degenerative disk
disease ; assessment of changes in vertebral body marrow
with MR imaging[ J]. Radiology, 1998,166(1):193-199

[5] Pfirmann CW Metzdorf A,Zanetti M, et al. Magnetic res-
onance classification of lumbar intervertebral disc degen-
eration[ J . Spine,2001,26(17):1873-1878

[6] Thompson JP,Pearce RH,Schechter MT,et al. Prelimi-
nary evaluation of a scheme for grading the gross mor-
phology of the human intervertebral disc [J].Spine,
1990,15(5) :411-415

[7] Griffith JF,Wang YX,Antonio GE,et al. Modified Pfir-

[10]

[11]

[12]

[13]

[14]

[15]

rmann grading system for lumbar intervertebral disc de-
generation[ J ]. Spine,2007,32(24).708-712
de Roos A,Kressel H,Spritzer C,et al. MR Imaging of
marrow changes adjacent to end plates in degenrative
lumbar disk disease[J]. AJR,1987,149(30):531-553
Mitra D, Cassar-Pullicino VN,McCall IW. Longitudinal
study of verebral type-1 end-plate changes on MR of the
lumbar spine[ J].Eur Radiol,2004,14(11) :1574-1581
Schmid G, Witteler A, Willburger R,et al. Lumbar disk
herniation ; correlation of histologic findings with marrow
signal intensity changes in vertebral endplates at MR
imaging[ J ]. Radiology,2004,231(2):352-358
Karchevsky M, Schweitzer ME, Carrino JA et al. Reactive
endplate marrow changes:a systematic morphologic and
epidemiologic evaluation [J]. Skeletal Radiol,2005,34
(3):125-129
Chung CB,Vande Berg Bc,Tavernier T, et al. End plate
marrow changes in the asymptomatic lumbosacral spine:
frequency distribution and correlation with age and de-
generative changes [J]. Skeletal Radiol,2004,33 (7):
399-404
Emch TM, Modic MT. Imaging of lumbar degenerative disk
disease: history and current state [J]. Skeletal Radiol,
2011,40(9):1175-1189
Domink W,Marco Z,Juerg H,et al. Painful lumbar disk
derangenlent ;relevance of end plate abnormalities at MR
imaging[ J]. Radiology,2001,218(2):420-427
Hutton MJ,Bayer JH,Dowell JM. Modic vertebral body
changes:the natural history as assessed by consecutive
magnetic resonance imaging [J]. Spine,2011,36 (26):
2304-2307

[FsEE] 2012-01-03



