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Abstract

Background: Low back pain (LBP) is a common condition, affecting approximately 637 million
people worldwide. One possible contributing factor to LBP is the presence of Schmorl's nodes.
The present study aimed to investigate the association between Schmorl's nodes and
degenerative changes in the lumbar intervertebral discs in MRI scans of patients with LBP.
Materials and Methods: This retrospective cross-sectional study included 160 adult patients with
LBP and radiologically confirmed intervertebral disc degenerative changes.

Results: The study sample comprised equal numbers of male and female patients, with a mean
age of 21.54 years. The prevalence of Schmorl's nodes was higher in men and showed a
significant association with degeneration grading, disc herniation (P=0.003), and Modic changes
(MC) (P<0.001). Additionally, Schmorl's nodes were significantly associated with vertebrae L1,
L2, L3, L5, and S1, but not with L4 (P=0.45). Weight was also related to Schmorl's nodes (P=0.04),
and this relationship was confirmed with age, height, gender and body mass index (BMI). In the
multivariate regression model, age, gender and weight remained significantly associated with
the presence of Schmorl's nodes (P=0.001).

Conclusion: Schmorl's nodes are significantly associated with lumbar disc degeneration
grading, disc herniation, Modic changes (MC) and weight. Additionally, their prevalence was
higher in men and was correlated with age, height, and BMI. Further studies with larger sample

sizes are recommended to confirm and expand upon these findings.
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low back pain
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" Low back pain

2 gpinal muscles

3 lumbar spine

* Intervertebral disc degeneration
° Nucleus pulposus

® Disc Herniation

7 Schmorl's node

8 round or sclerotic irregular area
¢ sclerotic circumferential margin

"% cartilaginous endplate
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1. Tl-weighted sagittal turbo spin echo (TSE) with 8
ms echo time (TE) and 500 ms repetition time (TR)
2. T2Z-weighted sagittal TSE with 100 ms TE and 4000

TLRE.

3. T2Z-weighted axial TSE with 120 ms TE and 4000

TR, and

4. Myelography with 1000 ms TE and 8000 TR.

(©lis ko ol g9 )5 (gyinSls JiSauw IV az)>e
S £l 2blg HuelS g

S (ad g JolS lad pae wlus JiSuw 1V az)>e
() oads gaz JolS yobay

J Swnd ghw )0 )3 5 Swwd @8 9 MC 3929
S )

@lel Jul=xi g 4gjas
sl (cloyigy jl eslasiwl 1ol oosly Julsd jghie @
syasli 913905 gy 2595 Jolaz Jolds (sanoss
390 (Slpie uogs 4wl S3Shy 9 (535)e
jleslaiwl b (565 oesls Sileys .2k aisly )y aellbe
) Lyl by Sgipmaml Bg)SgalsS (yg0)T
jhestaiml b (gail jl 322 9 Ji8 09)S 95 53 ojusie ¢y
§)dlmo aaw 2 0dlakwl ;295 (slodigas T (Hgejl
L Loodls Julod  ads did)S j155 5> o/ol | yiaS Woyge;T

8,5 )90 Y7 Ginlyg SPSSljbley (51 @

>aisl

00) bj |y allhae )90 Ghlan I e @D ool
230 JuSuini (3uo)d B0) (l3,0 1) )55 (e 9 (3uo)d
ol Jwo OF/MENV/YO L plp ohlew Guw (2S5l
Oblew I2 0395 Gazld 9 38 (s Lo (aiza
(Y/0FL) 150/05 ) SglS (24/¥2) VV/PY  Cusyia
92 &peyie y2 )SoLsS (FF/¥e) YA/VA g yiniile
09251 «Cawl 03k 831> US| Jgdz jd &S jeblad
@SRy olee b 5wy sl (Chissquare) gl
(6325 (S@0x40 (6 5)> o9l 55> (6302005 « S8y S g0
oo UQ,A)T O,gl a_JL.u W) ‘ol_?_'ﬂ dgd (J)s,a.ﬁ')l Caiog 9
3929 «Sund (H9awl )35 (gL Al cmin (w45 IS

"2 signal intensity

6 Iran South Med J 2025; 27(6): 444-453 [Open Access Policy]

YV Blas L paasio caunyiglgsl) bwgl nglas plas
(M) 2 pawwss dislw Jo

395 Jygail (b))l 9 RLobid

D] ambo )5 (P als S lgicdy 399 Jygadl
JiSwe @b b Sl gpauils b Ygano 6500
W) A ayyei MRIT2 (g)lapadds j> "(SI) oub
W5 )3 ol agllhe )3 yiele TS Gec b (glamls
9 G970 ambo 93 @ jl jghio ool (ghy b ai8)S
2ohw )> Jy9adl o) s92g 3 osliwl Jlipjl
LT 0ye0 j1) JlySoguog) 4x=b )5 (503 § dezraz (1ol
ol 69,5 ¥ @ agllhas 3)g0 Cumas Ak vl (ST U
0955 13 395 Jy3adil b 9 395 ygddl ()92 135 apunss
AL SN < J8las 3131 59 Jy9adl

O (§308)a5 9 Saunrd ygamly35

A w@llbae cnl 5> ol (g3wepad 5 Swd (ygawlyifs
@ Gelwl o Gloyee o Swwd (ol iy
Wil MRl glas j> Pfirrmann a8z (g3iuas)s
T2 Jgi yd JuSwe @ (gliae p @iuwaw ¢l .2
9 U99issY WILSE) Sund L51> (gloylis L jlas
D9de s Swnd EWl 9 (Urgiord eIl
el ) 2y @ o gl 2y

Sbuw bw JiSaw @ad L oSed Sws il as)se
b EWI)l g iy,

09y St JUSuws G b () Sadlb Sy il as)se
Lddl> g diund (0 a.;b]9 )JLQJ 9

vatiinel el dowgio (gyiuwSls JiSuws Il as)se
Sy EWS)] Cauas G 9 «pglgil § A

................................................... B www.ismj.bpums.ac.ir


http://dx.doi.org/10.61882/ismj.27.6.444
http://ismj.bpums.ac.ir/article-1-2171-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-04 ]

[ DOI: 10.61882/ismj.27.6.444 |

PP/ (6005 Samnd 9131355 15l 5> ()9l 395 (IS (540))2 wevviiiiiiiiici s ohKao g e

.(PZO/FQ) .)9..\.3 )|3LI\20 .bl.gﬁ)l C)?fl L4 (5000 ) aS d)ycum L) S 9 L5327 Lngo)Q,o (5)95)3 9 MC
Lo )3 (P<o/od) 515 3959 (gylalie (g)loT byl 35

oblar 395 Jygaddl sy b (5305 (500300 (35> 9 oglyifd (s 3ieas «S8l)S90 (sloShg pw DL ) Jga=

& °. =

P-value e o oy A Abddab Jastio
(Hlgh 20y3) (3lghys (HI9h 20y9) lghd ¢
. (FO/2)0o (OA/A)o ) ONIVES
(orN)5a (FYNM Syo
(#/6NA (Fo/A)M \
oo/ (00 (F/F)s v RIS NPT
(PA/E)™ (V/A)F v
YE/A)PY VE/Q)WA 3
cofos] (YF/A) (VF/0) Ghie .
(Yo/r)AY (ro/o)w Cubio
a/¥)e YV/O)NE 5
W (a/7) (¥v/0) Ghie s 55
(30/A)39 (yv/o)ry Sty
eofon) (FPN)FY (3o/Y)Fs 3l g
(05/9)5Y (3/A)0 3ls
eofon) (FV/5)R (AFN)FA 3l L
(sv/®)2Y (B/a)w 3l
EA/S)OY Vr/0)PY 13
ofacF (FA/7) (/) 3% L3
(V)05 (vv/o)F SN
FA/0)OF YNy 135
o/EO (F4/0) (F) > L4
(0o/0)00 (05/9)ra 3ls
/ool (09/5)50 (0a/5)v 3l 5
(eo/F)FE (Y#/0)rq SN
<o/os] (As/v)aE (ov/a)ry 3l s
(/AN (ev/)re 3l
O ()dlise jsbay 393 J)geidl 4 Mo phlan 313 V)9 o Jold 565 oo Gl BLS) Y Jgaz )3
W86 phlaw @ cams V0 BMI gy jg oL GHR 39 Jygeidl Cumidg b (S0 (ge395 paslib g 43
(P<o/ob) 3515 (T 9 A8 ((yj9 (w2 45 W L o Jul=S ! 834
3929 (g)ldlime (g)lol bli)l 395 Jygail 3959 L BMI
39 Jygasl 9 j9 8 o (sl g bLS) LY Jgaz
Pvalue  )lss Gh=il £ (uSile 393 J)gadl (gAiydisb yasio
YR RJ]AN) ( l.w)
<oy/00) .
Fo/VA£3/0A 30> Juo) o
. OY/YY+o/WF A)l.)._'» ( B )
o/o e
FV/YALY/AD SN £93) 09
\FV/EAEANY 38 ( )
g \$F/0915/AY .s)l.s e
VY Pott0) 318 ; 5 sl
o) / / ) PN 0393 Hasli
YA/S AV /oA Sl (BMI)
\/FYto/5F RJ]AN) |
<o/00) . TIRCINR
’ Y/N\Vto/55 3> OFOSI (R
6 Iran South Med J 2025; 27(6): 444-453 [Open Access PONCY]..........cocovoevoeiereeeeeeeeeeen. B www.ismj.bpums.ac.ir


http://dx.doi.org/10.61882/ismj.27.6.444
http://ismj.bpums.ac.ir/article-1-2171-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-04 ]

[ DOI: 10.61882/ismj.27.6.444 |

\Fowm|9w/?o)m&/‘qj§_m9wwkjhu ...................................................................................................... Lgiz b /PPY

0J9 9 Sz (ya 03Riodiz (9au0)S) Jo )3 S9ib5e
)l (g)lslime bLG) 95 J)gail L

0sa0)S) ST Jelge 588> Guyp shikedy
0303 a5 Hgbhlad .Cuwl sad ALY Joas ;D St

Jiio (gloyaio g 395 Jysadil Jailg) (a0 (sh S gaw)S) ¥ Joga2

olisabl alold
P-value
Vb J> omb 2>

ofof \/o9F o/o¥ 0y
o/o0) \/YYE Voss
o/o¥ VPV o/AYY
/YA VoAV o/ VoV
ooV VAN o/ BSF
o/5oV - -
o/$9A ¥/204 /WA
o/VIA O/Dol o/Vol
o/\AY V/EPY /104
o/V\F A AAY o/Fa5
of/SY = =

OR

o/\7
\/\F
A\
o/ AY
/W

o/V\
/¥
o/FY
Y/od
o/VF

B yasiia
ALY (0)) camiz
o/\V O
o/\¥ 0J9
o/\W= 28
Vsof = PN (50395 Lyasli
- 090535 "0y
oY= (1) gwelyss> ~g3ue e
o/vs (¥) ganol 55> “(gaiaoped
o/VE= MC
o/VF (1) S -§id
SViae ol

MC (o cpaizan (P=o/00l) il 3929 385 Jygadil g
(P<o/o0l) b saline (g)ldlimo b3l 3¢5 J)ygadil g
LT slooyeo )> 395 J)9addl Egud 2 (5)l0bse bLS)I
595 Jygaidl b L4 8,00 haib 35 394 ST g L5 L3 (L2
drgadl 5 0j9 o (P=e/FO) cadilas (5)lslize bLS)I
Ouizan (P=o/oF) cuibls 3929 (g)lslize bl 395
bl P2 0395 padls 9 38 w b 390 ()90l
opie Nz 9a)S) J3e )3 izad by (g)l3lise
3929 ()3Umo bLI) 395 )90l b )9 9 i (u
(P=0/001) cuitl>

931,355 ©houdS b 393 )90l a0y dise ) Slallhae
Cawl 034 plzil 353,65 b lhHlaw )3 (glojee (p Swd
2PRGR 395 (AL b auglie @) pj 5> oS

Egad G B30 L &S hlas g Gadeo (gallao )
9 625 ©hEs (giw )3 395 Jysadl (@o)S @1jo5 9
&AD b pladl Sun> gawlyifs (5)lan b ol bL3)|
odolie (yhlaw 20> YY )5 395 (J)geml a5 s> Hlas
A6 cod gl idi 4295 BB Hebar oo A
(P=0/0V 3u0y3 WA (Jlio y> 3uoyd YA/A) 2ii8)S )18
ome G (09,5 31 k295 JB H9ba 395 Jy9adl
Saand gl > ol Glize oyiiien 3135 50
3 ol OriaS g Juoyd F/VY Equd L LT-L2 & bgye

6 Iran South Med J 2025; 27(6): 444-453 [Open Access Policy]

L ohlar )3 oye 9 Suns Olols i 9 Yosuid
CadsS 392 9 Olo)d Cag2 )d VL el I 5)5a5
353,85 (Jlaisl Jolge 51 S0 .l H1)g5 0 shdl (5355
Jo )3 )L odgl gl 390 Jygadl 2ibise 395 J)gaddl
wlado Gnb jl omjodsr U9l (o plgiea 1AV
323)5 Cuogl jgloe syge BN @ (Slediwl g (dgpac
awl ago 395 Jy9aidl b 3)3)05 Sluoga oS (1Y)
428l wiiwa MRl )y ol glodidly g Jygadl
JRIST 33,85 ©j90 4 B Gy ielle (g Akl
Ghl> &5 (U395 J)geddl )d Jidbn 3)3 g0 ol
950 0323 CawloJobw gawlyiladdl g (gl Ol
Uysail (ot (s 63 b yolo agllas (10 5 1F)
Hog) 2 b )3 (glojee G S 9251355 S b 395
Oliwylay G 015 dealio yaS 355 hls lhlan MRI )5

A plesl VFel B IFel Jlw o jlgol (siuas plol
390 ohlew jl 3oyd o b daellho gl Gwlwl p
Ohlaw G (uSSle L0339 350 Juo)s Bo g () aellhe
bLi)l 399 J)9adl 9 Comiz gn g Jw OF/F
OR O PRl ¢ldwe jd g b sdoline (g)ldliee
Gldlee LS 395 Jysasl 9 pgmeljs (gaopes
Swnd G o ()bl blS)l uizes 3 sdoliw

................................................. ®www.ismj.bpums.ac.ir


http://dx.doi.org/10.61882/ismj.27.6.444
http://ismj.bpums.ac.ir/article-1-2171-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-04 ]

[ DOI: 10.61882/ismj.27.6.444 |

FOV/(gpaS Swnd 9u31)355 wlyues )5 J)gadl 395 s (5w

9 (L3 B L1) oyp0 (o Job .xiials L3-4 cbw
4295 BB yoba 395 Jygiil 09)5 )5 (L4 9 LT) yoye
EW)l (o )> 39 395 Jy9adl yug 09)S Iyl
b6 PLY-LERRT! d)smi’)l 09; ) (L4-5 9 L3'4) Sad
aidly (1) 39 395 Jygadilyt 09)S jI yiaS (4293
Aidbse (53955 d=llke ol b Liwl) ao w@sllao oyl
Galizne oV cuwnl (Sao SN Eguis )3 03)knS wglas
9 odlaiwl )90 SN walise way)les ale ol dilisl>
2 ©huei L a5 aiuS e Sl 1) bS_uJ))J.JL JLON
(1A) 394550 )b (5098 R2j95

aS b i phKas g 38,018 (gaellbo (goaisl
Ol 0295 BB jsbay g Uil b SN Egud
9 ;2 S9pat (Wbl Ol Hub wWaes 030D
dg P G gegS )3 lgiwl @SS LielS
o2l 6355300 o aglllae (gloassl (V) g Vo) wisbse
L 395 Jygeidl (5935 aslllae golis bl o 39 2D
.Cadold Ls)l.\t\mo .bL):i)l O

©)dlze bWl gole aallbe aline waalle iz
@38 /S0l b Sand goawhis 9 395 Jygedl o
Aoddigw @gad lgicds 35163,S5 IS S
oS ©hyid (g (L)l ) ol g (Sonne-Holm)
on slaly (581,Sgl) 5l eslaiwl L @l VS,
s3olie (5)aS 9u5h3j> Whoudl 9 395 J)9edl 3929
S ohas g (Hilton) ¢oibe cuizas (Y1) 353,55
MR Gy Dge Sye il g Oygo 1) ©had g
©law 5 (SN) 595 Jy9adl o (5)13Uze (sakaily isl>
(Degenerative Disc Disease=DDD) <S> g1y
290,55 1S (685 =t )

51 walize digas (glo)lio 51 MR »olal )_i;_) Olellas
Gl b @ V)i 9 @le o gl 9> dlaz
G ™ (653 9 35 Jalad 9 agjd )0,e8 @ Wise
) 555 Gl 1y i g (S

L 39 Jygawl d92g a5 3y Gl agllas ¢yl Al
PV 0395 sl ()9 iz pw Ale (l)gIS

6 Iran South Med J 2025; 27(6): 444-453 [Open Access Policy]

OR 2 saolie doyd WA Egud L LSST abw
(P=0/V#) Saud (ygamwl 355 aliznn wilyal g 395 Jygaiil
S ismo aly (OR=V/F P=o/V5) S 36 L g
P=0/0000l) (¢)l3size dhsly MC UL Lol «cuidlai 399
Blod jl Lo asllhe (gloaidly .(15) cuisls 3929 (OR=/4
wlido Wlhad g 3¢ Jygawl Hlolee bl dg929
Liwl) @@ MC L 393 )90l jlsliee bLS)I 9 (gaml)3js
wsllao ¢l )3 g 39 ohas § Gdo asllae b
b gunadls 45 il b S G5 b 395 Jygail
22 )3 glas Cawl (pSan 3L 0 (53955 a=llbo amui
AL (BBLS ol e wglitio )5 (g, 9 allae diga
B0 b a5 ) 5ao g (Eks) GinST (gallho )5 yrican
9 RWelid )3 305 (yga2 / L 31815 393 Jygail ey
©hid Ggiw ggamel3is 9 3)3,85 L 395 J)geil bLS)I
FYL 3¢5 Jygadl lpad aS S i waisly .adb pledl
bye L4-LS Suups ghw )3 MC L o295 (LB 9bay
LT1-L2 2ohw )3 ,5Y0 3¢5 J)ygadl wlyad b ¢l)lan 39
22 IVDD @ Wil yhas (inl3dl ply V Ugyds L2-L3 |
0)9 29 J)9adl ya> b bidye Jole o)nge Al
)3ye5 O b bidye Jele ()Spee S92 phlew o2
(V) 593 L5-ST pbaws 5> 3ya4 IVDD

L 395 Jygadl bl Bl jl wellhe ¢l (cloasdl
FP9S adllho 2l L gman OIS (g Ggawl)ijs
(§390,a5 ¢y 45 1> (LS Lo dllao (glodidly . 3dbb ;0
)3 313 3929 (g)lslme LS 390 )9l 9 gaml)ifs
)982 b b Jele (25000 o)) San 5 (ST (gesllhe
G Lo aglhe )5 a5 w9 ghlan o3 0j9 39 J)gesdl
b ool (g)ldlee bLG)I 395 )90l 9 ()59 O
Gl (gamllao 3k o asllae ;3 (MC) Susge yuss
395 ysadl b (56253 b6 jobar (ohiSem 5 (Matte)
5> Jlisl Juds @ Vsl asui ¢l (10) d¢0 bassre
Syl el a5 Cuwl Swund dlge (338 g (sl Wi
229Ual )3 a5 3gd50 MC @ duudd 31 9 (gl &ljans
9050 633> MR

9 (Janan Abbas) (wle (lls (gasllas )3 (yuican
o315 b (6,05 395 Jygail bl B b a5 4, S
@l g ogawlis 9 osee (leg8)ge «SublSg0d
So Blas 2o)s FF/F a5 sl pliv gl b pledl

2O 0529 4 (S Whad yoiw dladel jd 393 J)gasl

................................................... ®www.ismj.bpums.ac.ir


http://dx.doi.org/10.61882/ismj.27.6.444
http://ismj.bpums.ac.ir/article-1-2171-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-04 ]

[ DOI: 10.61882/ismj.27.6.444 |

\Fol Nidwl g (pog /7 0)ladh /@ia® ¢ Caunny JWooiciiiiciie

Ll 3929 ()ES )90 g 9 392 @5 )b bLI)|
Lchzmsb 9 kis wlallhe (EWIGImL 4 a>g]
Bl ol sloghogn ) 950 Sloisin ¢)§J4.uu..\§
abpiny gaidldge j5 g Job Olallae ohb
oslaiwl TTp mapping g DWI-MRI si6le ()50 y09:a5
ohlaw b o)l Ll codslaos yuisad g
Ohass p S3he glopie y5G8s (2Ll gl Vlgise
3ado lebl g3 )90l b basiye 3)5 9 S yiegd)ge

I3
Ao dly

Glawwdo b Hlojlw zuo (Jb Colas xS dallas ¢l

.l 6390

&l sLas
ol oBvung buwgi @le  o)lel Gl

| 630

References:

T.Ullah 1, Saleem S, Usman A. Association between
schmorl's nodes and endplate angulation in patients
undergoing for lumber spine magnetic resonance im-
aging. Medical and Life Sciences 2022; 1(2): 14-24.
https://journals.smarcons.com/index.php/mls/arti-

cle/view/58

2 Ristolainen L, Kettunen JA, Danielson H, et al. Mag-
netic resonance imaging findings of the lumbar spine,
back symptoms and physical function among male
adult patients with Scheuermann's disease. J Orthop
2020; 4(21): 69-74. 10.1016/].jor.2020.02.004

3.Din RU, Cheng X, Yang H. Diagnostic role of magnetic
resonance imaging in low back pain caused by verte-
bral endplate degeneration. J Magn Reson Imaging
2022; 55(3): 755-71. 10.1002/jmri.27858

4 Pietrok A, Lee Ch, Kaye RJ, et al. Schmorl's Node: An
Uncommon Case of Back Pain and Radiculopathy. Or-
thop  Rev  (Pavia) 2022, 14(3).  33641.
10.52965/001¢.33641

5.Alaziz M, Talib SI. Schmorl's Node as Cause of a Back
Pain: Case Report. Ann Clin Case Rep 2021; 6(1):
1953. 10.25107/2474-1655.1953

6.Atgt AG, At iB. The Analysis of the Frequency of
Schmorl's Nodes on the Base of Modic Degeneration
as Seen on the Lumbar Magnetic Resonance

6 Iran South Med J 2025; 27(6): 444-453 [Open Access Policy]

LUl (@hls (Glopopm Swnd 983> ©lpuss g
@8 L ollsd ol uizee Cwl (gl Hlsbse
L4 55 @ oygo Holo Jow 9 Sudg0 Wlynds « Swnd
2339 Jygadl 4255 P Eguid ) 4293 L. 35)l> bLI)|
925355 ©lyus b o Siaured g 3)3505 (1> lylew
MRI j29La3 )3 4l ol G285 () «0lES (ygiw
A0 580 (b Copde 9 Zauo pardubd )d Blgie
pAe (s2hio agllhs ladgise Jdd 4 (Jlo ol b
S 09)8 395 9 @395 G:83 (5)liz ko (o SRy (L))l
Soibse ey Wgd el blisl b w2l
by jl edlainl g Glob 2hb b exil wlallhe
Drgeidl 38> YU B )8 plasl aibypiday (o)l ppges
294 )S0pibg) (605 9awhFS 9 9)3 (5591925095L )3 395
anl (6)9p8 3255 Jul=S 9 525 gl Gob wlellhe
Ll ) p2m 9,88 (S 3ile SN gloShg Lo o9
3 b 3B (gl SN ey Wiso 581 31385 cogm 023)S

Imagings of the Cases with Lumbar Pain. Istanbul
Med J 2020; 21(5): 333-36. 10.4274/imj.ga-
len0s.2020.79069

7.Bakr Kl, Sadig IM, Nooruldeen SA. Lumbosacral MRI
Findings in Chronic Lower Back Pain. Indian Journal
of Public Health Research & Development.
2020;11(1):1206-11 .
10.37506/v11/i1/2020/ijphrd/194005

8.Hershkovich O, Koch JE, Grevitt MP. Schmorl node- a
cause of acute thoracic pain: a case report and path-
ophysiological mechanism. Int J Spine Surg 2020;
14(3): 441- 46. 10.14444/7058

9.Nikitha M. Role of Magnetic Resonance Imaging in the
Evaluation of Degenerative Changes of Lumbar Spine
[Dissertation]. India:  Rajiv. Gandhi Unive; 2020.
https://www.proquest.com/open-
view/26616e521227036d49726df3e44edaa2/17cbl=2
026366&diss=y&pg-origsite=gscholar

10.Teraguchi M, Hashizume H, Oka H, et al. Prevalence
and distribution of Schmorl node and endplate signal
change, and correlation with disc degeneration in a
population-based cohort: the Wakayama Spine Study.
Eur Spine J 2024; 33(1): 103-10. 10.1007/500586-023-
08009-4

11.Abbas J, Hamoud K, Peled N, et al. Lumbar Schmorl's
Nodes and Their Correlation with Spine Configuration

................................................... B www.ismj.bpums.ac.ir


https://journals.smarcons.com/index.php/mls/article/view/58
https://journals.smarcons.com/index.php/mls/article/view/58
https://doi.org/10.1016/j.jor.2020.02.004
https://doi.org/10.1002/jmri.27858
https://doi.org/10.52965/001c.33641
https://www.anncaserep.com/open-access/schmorlrsquos-node-as-cause-of-a-back-pain-7753.pdf
https://www.istanbulmedicaljournal.org/articles/the-analysis-of-the-frequency-of-schmorls-nodes-on-the-base-of-modic-degeneration-as-seen-on-the-lumbar-magnetic-resonance-imagings-of-the-cases-with-lumbar-pain/doi/imj.galenos.2020.79069
https://www.istanbulmedicaljournal.org/articles/the-analysis-of-the-frequency-of-schmorls-nodes-on-the-base-of-modic-degeneration-as-seen-on-the-lumbar-magnetic-resonance-imagings-of-the-cases-with-lumbar-pain/doi/imj.galenos.2020.79069
https://openurl.ebsco.com/EPDB%3Agcd%3A13%3A23226973/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A142236860&crl=c&link_origin=www.google.com
https://doi.org/10.14444/7058
https://www.proquest.com/openview/26616e521227036d49726df3e44edaa2/1?cbl=2026366&diss=y&pq-origsite=gscholar
https://www.proquest.com/openview/26616e521227036d49726df3e44edaa2/1?cbl=2026366&diss=y&pq-origsite=gscholar
https://www.proquest.com/openview/26616e521227036d49726df3e44edaa2/1?cbl=2026366&diss=y&pq-origsite=gscholar
https://doi.org/10.1007/s00586-023-08009-4
https://doi.org/10.1007/s00586-023-08009-4
http://dx.doi.org/10.61882/ismj.27.6.444
http://ismj.bpums.ac.ir/article-1-2171-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-04 ]

[ DOI: 10.61882/ismj.27.6.444 |

FOV /(530S Smpd 951555 lynes )5 J)g0ddl 395 (yiads (suw)y

and Degeneration. Biomed Res Int 2018; 1574020.
10.1155/2018/1574020

12.Williams FM, Manek NJ, Sambrook PN, et al.

Schmorl's nodes: common, highly heritable, and re-
lated to lumbar disc disease. Arthritis Care & Research
2007; 57(5): 855-60. 10.1002/art.22789

13.Yin R, Lord EL, Cohen JR, et al. Distribution of

Schmorl nodes in the lumbar spine and their relation-
ship with lumbar disk degeneration and range of mo-
tion. Spine (Phila Pa 1976) 2015; 40(1): E49-53.
10.1097/BRS.0000000000000658

14 Kyere KA, Than KD, Wang AC, et al. Schmorl's nodes.

Eur Spine J 2012; 21(11): 2115-21. 10.1007/s00586-
012-2325-9

15.Mattei TA, Rehman AA. Schmorl's nodes: current

pathophysiological, diagnostic, and therapeutic para-
digms. Neurosurg Rev 2014; 37(1): 39-46.
10.1007/s10143-013-0488-4

16.Sadiqg IM. Lumbar spine Schmorl's nodes; prevalence

in adults with back pain, and their relation to vertebral
endplate degeneration. Egypt J Radiol Nucl Med 2019;
50(1): 65. 10.1186/s43055-019-0069-9

17.Eksi MS, Turgut VU, Berikol G, et al. Schmorl's nodes

could be associated with intervertebral disc degener-
ation at upper lumbar levels and end-plate disease at
lower lumbar level in patients with low back pain. J
Clin Neurosci 2022; 100: 66-74.
10.1016/].jocn.2022.04.004

8 Iran South Med J 2025; 27(6): 444-453 [Open Access Policy]

18.Dar G, Peleg S, Masharawi Y, et al. Demographical
aspects of Schmorl nodes: a skeletal study. Spine
(Phila Pa  1976) 2009; 34(9): E312-15.
10.1097/BRS.0b013e3181995fc5

19.0wlia M, Farahifard P. Historical Schmorl's node:

time to differentiation and renaming (a mini-review).
Journal of Spine 2013; 1-3. 10.4172/2165-
7939.1000e109

20.Moustarhfir M, Bresson B, Koch P, et al. MR imaging
of Schmorl's nodes: Imaging characteristics and epi-
demio-clinical relationships. Diagnostic and interven-
tional imaging 2016; 97(4): 41117,
10.1016/).diii.2016.02.001

21.Sonne-Holm S, Jacobsen S, Rovsing H, et al. The ep-

idemiology of Schmorl's nodes and their correlation to
radiographic degeneration in 4,151 subjects. Eur Spine
J 2013; 22(8): 1907-12. 10.1007/s00586-013-2735-3

................................................... B www.ismj.bpums.ac.ir


https://doi.org/10.1155/2018/1574020
https://doi.org/10.1002/art.22789
https://doi.org/10.1097/brs.0000000000000658
https://doi.org/10.1007/s00586-012-2325-9
https://doi.org/10.1007/s00586-012-2325-9
https://doi.org/10.1007/s10143-013-0488-4
https://ejrnm.springeropen.com/articles/10.1186/s43055-019-0069-9
https://doi.org/10.1016/j.jocn.2022.04.004
https://doi.org/10.1097/brs.0b013e3181995fc5
https://doi.org/10.4172/2165-7939.1000e109
https://doi.org/10.4172/2165-7939.1000e109
https://doi.org/10.1016/j.diii.2016.02.001
https://doi.org/10.1007/s00586-013-2735-3
http://dx.doi.org/10.61882/ismj.27.6.444
http://ismj.bpums.ac.ir/article-1-2171-en.html
http://www.tcpdf.org

