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Two Case of Symptomatic Schmorl's Node: A Case Report and Literature Review
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The objective was to propose effectiveness of conservative treatments including
Korean medical treatments for symptomatic Schmorl's nodes (SNs). We conducted
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retrospective study that analyzed the medical records of two patients with the symp—
tomatic SNs. They were treated by conservative treatments including Korean medical

treatments for 3 weeks. We evaluated numeric rating scale (NRS), Oswestry disability
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index (ODI) and EuroQol-5 dimension (EQ-5D) index. After treatment, NRS, ODI
were decreased and EQ-5D index was increased. We performed literature search to
analyze the mechanisms of its treatment and evaluate clinical trials. There were three
major mechanisms: (1) Improving constructive stability of vertebrae, (2) alleviating
pain, and (3) controlling autoimmunity. When comparing operative treatment (OT) tri-
als and conservative treatment (CT) trials, we couldn't find conclusive basis that sup-

port which one is more effective. As OT trials reported some severe adverse events,
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CT trials reported mild adverse events. The conservative treatments that we used en-
compasses those mechanisms and is relatively safe. To obtain exact evidence of ef-
fectiveness, further studies are needed. (J Korean Med Rehabil 2022;32(1):133-144)
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Table I. MRI findings of Symptomatic Schmorl’s Nodes

MRI findings

Vertebral bone marrow surrounding the Schmorl's node showed low signal intensity on T1-weighted images and high signal intensity

on T2-weighted images.

MRI: magnetic resonance imaging.

A

Fig. 1. Lumbar spine MRI. (A) Case 1: T2 weighted sagittal
MRI showed node shape high intensity signal in the vertebral
endplate of L4 inferior, L5 superior aspect. (B) Case 2: T2
weighted sagittal MRI showed node shape high intensity signal
in the vertebral endplate of L1, L2 superior, L3 inferior aspect.
It also shows bone edema that appeared ring shape high signal
around schmorl's node. MRI: magnetic resonance imaging.
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Fig. 2. Pain diagram of case 1.
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Fig. 3. Numeric rating scale change. (A) Lower back pain, (B) lower limb pain.
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Fig. 6. Pain diagram of case 2.
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Table IL Characteristics of Clinical Study of Symptomatic Schmorl's Node

Number Periods of
Author (year)  Study design Intervention of case Age illness Frequency ~ Outcome Result (+SD) Adverse events
(mean)
Wenger™) Case report PVP 1 31  Not 1 VAS 7 to 4-5 Not reported
(2009) reported
Zhang® Case series PVP 65 72.93 Not 1 VAS, ODI  VAS: 7.80+1.43 Cement leakge - 5
(2020) report reported to 1.23+0.43 paitents (7.7%) /
ODI: 68.69+1.28 Adjacent segment
to 27.03+0.76 refractures - 2
patients (3.1%)
Amoretti*” Case series PVP 52 78  Not 1 VAS, ODI  VAS: 7.2+1.5 to Not reported
(2019) report reported 22412
ODI: 59.2+16.2
to 17.1£5.0
Masala®” Case series PVP 23 72.5 >6 months 1 VAS 8.4 to 2.3 Not reported
(2006) report
Nie?® (2018)  Case series PVP 65 57.3 27 months 1 VAS, ODI  VAS: 7.5+1.5 to Not reported
report 0.5+0.3
ODI: 46.5+22.1
to 2.2+1.2
He?® Case series PVP 11 653 >6 weeks 1 VAS 7.9 to 1.8 Not reported
(2017) report
Zhi-Yong?” Case series PKP 32 534 325 1 VAS, ODI  VAS: 8.7+1.1 to Cement leakge - 3
(2017) report months 3.1£1.0 patients (6.98%) /
ODI: 82.1+10.2 Adjacent segment
to 31.5+10.9 refractures - 2
patients (4.65%)
Neves” Case report Decompression 1 40 4 months 1 VAS 7 t02 Not reported
(2013)
Jang® Case report Nerve block 1 82 3 days 1 VAS 9 to 2 Not reported
(2010) on RC
Kim?" Case repot  Nerve block 1 64 5 days 2 (after 14 NRS 9t0 6 (1%, 0 2) Not reported
(2018) on EN days)
Son?” Case series Nerve block 21 48 >3 months 1 VAS, ODI  VAS: 6.8+2.3 to Not reported
(2018) report on PGSN 2.3+0.4
ODI: 62.5+10.9
to 24.6+2.9
lampreechakul®® Case report MDT 1 28 >3 months 3 months  Pain score  10/10 to O Not reported
(2019) (etoricoxib
90 mg QD,
pregabalin
75 mg TID,
tramadol
50 mg BID)
Hershkovich®®  Case report MDT 1 44 3 days 11 weeks  Pain score, Pain score: 10/10 Not reported
(2020) (Novalgin, CRP to 0
ibuprofen, (mg/L) CRP: 60.2 to 17
opioid
analgesia)
Swain® Case report PT 1 12 18 months 8 weeks NRS 4100 Not reported
(2014)
Sakellariou” Case series  Infliximab 2 59 24 months 2 (0, 2 VAS 9 to 7 (0 week), Severe allergy
(2005) report infusion weeks) 0 (2 weeks) reaction
treatment 42 18 months 4 (0, 2, 6, VAS 8.5 to 1.5-2 Not reported
(3 mg/kg)

14 weeks)

PVP: percutaneous vertebroplasty, VAS: visual analogue scale, ODI: Oswestry disability index, PKP: percutaneous balloon kyphoplasty, RC: rami
communicans, EN: epidural nerve, NRS: numeric rating scale, PGSN: post-ganglionic sympathetic nerve, MDT: multi drug therapy, QD: once
daily, TID: three times a day, BID: twice a day, CRP: C-reactive protein, PT: physical therapy.

140 ] Korean Med Rehabil 2022;32(1):133-144.



Symptomatic Schmorl's Node& Q13 Q-E31} H|A17

24 %S

BASHE Pol] iR s

A A Ay 20 FHEL 2 ZE

Hu

TESHA| a1l BEEH| Yl omA 55 ol 50l
™, o]3}A ZIA} SLR test, Laseque's test, Bragard test 5
2] Dural testingol| A =422 A4 a4A5<] O]"/‘

HIAA A SR o2 58 o Ao, o= 55
4 FARES 2E FoA AT cytokmeol Ao
AA st WHFAA S AFste] F5o] TS
o8 AT,

ol Tl 7 Sl A Tt SR HFA 9
A= T o] gEetH mA F-o] WA
3, ol gk HFA o Aty wgow AFA
E4do] WY AR 79 HFAA, A4 ¥ A
A, Aol A7 sl AFHol &5, sHAEY F
e 2 ZoE HAt

T34 ARs 24L& HeHor A4 Fal, e
2 Q) TRt oA sk o= MR, it
MR Aol ATk HePaiEE, #ImEmel dkelst
A AEEE Al A% dEsHA st i< Al A
Skl ke 555 2-ste AEHel A A5, o3
A&, FeF A5, EY Y o8 &8skl JATH.
B A= S5 ARE 24 dxE9] U=
& o R FAsle] FEHoE REH 28] 3
A=/, o7 A5, e A7 A5, AE 228
29 X759} 3oF X855 Hete] 83 AL Skl
At ol A 5E G4 TdIFAA A A 7R A
T 71-e t-gAZ 5 dth 34\ AR A5 7120 25
Ao P8 =re F A g, b A7 A5, A
A= 22y 259 A5 dsEth H Ase =2
F9o] 4 Akao] FaFS AAsta g4kst a4 &
A Tl =AY 35 =Ro] =9, interleukin-1B
9} TNF-o A& B3l = A 2 HS a3t ot
I BaE v P vked AR A s ARE
AEZ, AsAHE, SRAZe B48E T 23 &4
o AFE XY, A e I2F 259 AEE

o FAIA 7142 433}

7= ¥4 = =
teoglycansgl A S SIAA FXHE Al =
=°] 2 F AT, F WA A5 71HQd 5 d3=
A AR, o Ag, WEd A7 A5, A= F
2% 259 A5, @F A 87 stk A As= W
AP s =2 Sk e #EE ¥ 49 Ve A

3}, 555 AASHE oY limbic YH o] vIEAGSE
S0, A= A w7 vAE 2 d el ol
245 T3 A ABAE JAlst FF &3}
of E3A¢do] HuHAH). A o A 8= H
MR ST 55, 718 7e}°H—— Z]JLOP”:] Sl
Aoz FA A A ZZAA B IR =E
I T5 2 HF :oﬂ g %L%O] E_Tr_,ﬂ_ HE AT
-5 712 XS calmodulin dependent nitric ox-
ided] 24E& 33 95 &S JASt 948 TF
o] gkstoll A7} 5ol Hare

A oA a7t o] TF 2 4] A JfAe] =30
2 g Aol €3 vk Ao AR = By 259
Age 7IAH A5 B8l AAE g2 5o 4
SHE IgG F5 28-S 243l ARIRI mRNA
£ Aske oA E AFete] 5 Alsk §
TS SN, B Zd 1914 FoqH ELQF ﬂf’fﬁ&
mksS A4, X B o] Ao
AHE thefgk dgel] &8HTS. Al HA ;z]g_ 7]73
1l AP e AYE H2Y 259 A5
e A1 87 ST AU E B2E 250 AR
+ TNF-02} monocyte chemoattractant protein-1 pathy-
ways &3 §=H FHH] AFTFE FXIAA FUT
2 A7 Sukg-S A 4= o] BE R vp AT
SHoF HifEBOmk -2 AZFHARES A FE AP E =
A% =220 TNF-o& Q8] F=¥ 27 &49] 3|50

AT o] WS R,

Hh o, w7

o

F34 4 24e 2%, H4% 59 FHLS 5
waje] Qo n Ay Al A58 WAT F0

A3 S FAS a5y FRE HyY W
94 A28 AU T4 L B2 994 BaL
g % oz tE A8 £FF 5 Utk
£ 274 ARE 28 AUIE 13
= WasED 93 A o0 B4

d

GFAAE AR =

Oé-'JrE e g

733 7Fs/do] Atk AR S5

Hrs 7—‘3@% 3~ 127H A7MA] A&, ghe] & A
7+t Ao YT 4 Atk

Sl oA K%l &4 X7} HEZ

g5 X8 GoA o= o] ¥ E3} iyl ©

73

ox -17' ‘10

]_

Oll

J
2 r01‘

www.e-jkmr.org 141



4
napgo] Hug vt glom, nizteHel &3S
© 497k ik webd nER AR 94 A 8e 1
4% Bk Yoky Y25 BED 8L A7
NAARE FAZAA 2 WAL, B
59| Ze7t HaHT Qo
& B ol HA YA ek,
A el 4RI %E F

Hom REA X8l 2 A8

hw
ol
)
e
o
LI
i)
ry
2
=2

ol

H
2

-
n;?l_:
o
£
iic]
oo
ol

w2
o o
ofN
o
N
N
off
o
=
=
2

o fuo AL oft i
i X oft
b
ol
ﬁ
il
N
o|N b N
oo e
FLE
y i
= >
mlm 0&4
B
E o
S H e
N N
tll
k'
ok
o

BoHom
N ok
o

o

w18
g
lo i o

N il
Fru
i
Jg o
oo 1o
© oo [ofn =
TR TR O o - LD SO A L

b
fr
o
.l
=
fru
o
N
bl
ok
o
filo
2
>
off
e
N
)

o,

4 85o] of 5
RE Ao nEH
Azl 3 w7E BRI olEi ol Ak w3
o By =ol A BolE A2 A A,
H ANAR A=, A= 2
2 59 BEHow 949 Ao EH HEY X
2o] g3 E3e AZs= Aol AV ATk we
A Brh ge nEH x50 o
% A7} Bastim A2 B 2w 20)
7 @220 71go] 9lo] 7w Wz W A
e WA 4 gom, AA7A B
o gRE 20w 9E2Z So| AHSL WA

23
ATE HESe] 938 Bpae WS WA T4
ﬂ =

>

142 ] Korean Med Rehabil 2022;32(1):133-144.

L gT/%E $FHoT BN A, FEHOE
A A8, oY A=, WEY ANAF A5, A%
S 92y 229} A5, B ARE THY BE
4 A8 APt 1 A% B B35, Hel
2, )% Aol el EHol g SHlg) o
SAg B ol gukg-e BRIEA hgle.

2. 71Ee 334 4mE Aol Amo U@ 2H
242 Adslel N7 710e HFA T2
45, B% 98, A7k We} o 24 F A

on|, ¥ Ao nEA X

T ARE Aol i = A9} HEF
W w A5 G4 ol Fo] 1] §
T A eH, FEH FANM 9 A

HuFgoune HEH FA9 -

Ao o
i
=

ofN . 1N
2 s
o
tlo 4
=2
[~
et
e
fo
N
)
0,

&
oX,

g

td

i

and m}‘h
()

lo

f

i

2

N

bl

l:o(:

B

il
)

o[N

QL

References»»»

1. Schmorl G, Junghanns H. The human spine in health
and disease. 2nd ed. New York:Grune and Stratton. 1971.

2. Takahashi K, Miyazaki T, Ohnari H, Takino T, Tomita
K. Schmorl's nodes and low-back pain. European Spine
Journal. 1995;4(1):56-9.

3. Williams F, Manek N, Sambrook P, Spector T,
Macgregor A. Schmorl's nodes: common, highly herit-
able, and related to lumbar disc disease. Arthritis Care
& Research: Official Journal of the American College
of Rheumatology. 2007;57(5):855-60.

4. Kyere KA, Than KD, Wang AC, Rahman SU,
Valdivia-Valdivia JM, La Marca F, Park P. Schmorl’s
nodes. European Spine Journal. 2012;21(11):2115-21.

5. Grivé E, Rovira A, Capellades J, Rivas A, Pedraza S.
Radiologic findings in two cases of acute Schmorl's
nodes. American Journal of Neuroradiology. 1999;20(9):
1717-21.

6. Zhang Y, Yin P, Yang J, Hai Y. Percutaneous verte-
broplasty (PVP) to treat specialized type of endplate
fractures around the Schmorl’s node: a prospective



Symptomatic Schmorl's Node& Q13 Q-E31} H|A17

r

=

SASHE 2] High HEA] A A 26 SR H

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

study of 65 patients. Journal of Orthopaedic Surgery
and Research. 2020;15(1):1-9.

Neves N, da Silva MR, Rodrigues PC, Silva M, Matos
R, Pinto R. Symptomatic giant Schmorl's node treated
by a decompression procedure. Orthopaedics &
Traumatology: Surgery & Research. 2013;99(3):371-4.
Jang JS, Kwon HK, Lee JJ, Hwang SM, Lim SY. Rami
communicans nerve block for the treatment of sympto-
matic Schmorl's nodes-a case report. The Korean
Journal of Pain. 2010;23(4):262.

Sakellariou G, Chatzigiannis I, Tsitouridis I. Infliximab
infusions for persistent back pain in two patients with
Schmorl's nodes. Rheumatology (Oxford, England).
2005;44(12):1588-90.

Nam DJ, Oh MS. Characteristics of 601 low back pain
patients: a Korean medicine hospital experience, retro-
spective chart review. J Korean Med Rehabil. 2015;25(2):
135-53.

Thong ISK, Jensen MP, Mir6 J, Tan G. The validity
of pain intensity measures: what do the NRS, VAS,
VRS, and FPS-R measure? Scand J Pain. 2018;18(1):
99-107.

Fairbank JC, Pynsent PB. The Oswestry disability
index. Spine (Phila Pa 1976). 2000;25(22):2940-52.
Lee YK, Nam HS, Chuang LH, Kim KY, Yang HK,
Kwon IS, Kind P, Kweon SS, Kim YT. South Korean
time trade-off values for EQ-5D health states: modeling
with observed values for 101 health states. Value Health.
2009;12(8):1187-93.

Abu-Ghanem S, Ohana N, Abu-Ghanem Y, Kittani M,
Shelef 1. Acute schmorl node in dorsal spine: an unusual
cause of a sudden onset of severe back pain in a young
female. Asian Spine Journal. 2013;7(2):131.

Fahey V, Opeskin K, Silberstein M, Anderson R, Briggs
C. The pathogenesis of Schmorl's nodes in relation to acute
trauma: an autopsy study. Spine. 1998;23(21):2272-5.
Dar G, Masharawi Y, Peleg S, Steinberg N, May H,
Medlej B, Peled N, Hershkovitz 1. Schmorl’s nodes dis-
tribution in the human spine and its possible etiology.
European Spine Journal. 2010;19(4):670-5.

Hilton R, Ball J, Benn R. Vertebral end-plate lesions
(Schmorl's nodes) in the dorsolumbar spine. Annals of
the Rheumatic Diseases. 1976;35(2):127-32.

Swird L, Hellstrom M, Jacobsson B, Nyman R,
Peterson L. Disc degeneration and associated abnormal-
ities of the spine in elite gymnasts. A magnetic reso-
nance imaging study. Spine. 1991;16(4):437-43.
Zhang N, Li F-C, Huang Y-J, Teng C, Chen W-S.
Possible key role of immune system in Schmorl’s nodes.
Medical Hypotheses. 2010;74(3):552-4.

Son IS, Hwang SH, Lee SH, Kang MS. The therapeutic

23.

24.

25.

26.

27.

28.

29.

30.

31.

effect of postganglionic nerve block for symptomatic
schmorl nodule: a retrospective case series. Journal of
Korean Society of Spine Surgery. 2018;25(4):147-53.
Kim S, Jang S. Radicular pain caused by Schmorl's
node: a case report. Revista Brasileira de Anestesiologia.
2018;68(3):322-4.

Hershkovich O, Koch JE, Grevitt MP. Schmorl node—a
cause of acute thoracic pain: a case report and pathophy-
siological mechanism. International Journal of Spine
Surgery. 2020;14(3):441-6.

Swain AJ, Evans CC. The effectiveness of a home
exercise program for a young athlete with Schmorl's
nodes: a case report. Global Journal of Medical and
Clinical Case Reports. 2014;1(1):13-20.

Masala S, Pipitone V, Tomassini M, Massari F, Romagnoli
A, Simonetti G. Percutaneous vertebroplasty in painful
schmorl nodes. Cardiovascular and Interventional Radiology.
2006;29(1):97-101.

Wenger M, Markwalder T-M. Fluoronavigation-assisted,
lumbar vertebroplasty for a painful Schmorl node.
Journal of Clinical Neuroscience. 2009;16(9):1250-1.
He SC, Zhong BY, Zhu HD, Fang W, Chen L, Guo
JH, Deng G, Teng GJ. Percutaneous vertebroplasty for
symptomatic Schmorl’s nodes: 11 cases with long-term
follow-up and a literature review. Pain Physician.
2017;20(2):69-76.

Zhi-Yong S, Huan Z, Feng L, Nan-Ning L, Xiao-Yu
Z, Bin P, Jun L, Zhong-Lai Q, Zhi-Ming Z, Hui-Lin
Y. A retrospective study of percutaneous balloon kypho-
plasty for the treatment of symptomatic Schmorl’s nodes:
S-year results. Medical Science Monitor: International
Medical Journal of Experimental and Clinical Research.
2017;23:2879.

Nie FF, Chen B, Zhang YH, Huang SG, Ju L.
Retrospective study of percutaneous vertebroplasty
treatment for Schmorl nodes. Chinese Journal of Pain
Medicine. 2018;2:117-21.

Amoretti N, Guinebert S, Kastler A, Torre F, Andreani
O, Foti P, Comelis F, Theumann N, Hauger O. Symptomatic
Schmorl’s nodes: role of percutaneous vertebroplasty.
Open study on 52 patients. Neuroradiology. 2019;61(4):
405-10.

Iampreechakul P, Lertbutsayanukul P, Suanprasert N.
Acute calcific discitis or symptomatic calcified schmorl's
node of the upper thoracic spine in an adult: a case
report and literature review. Asian Journal of Neurosurgery.
2019;14(3):1021.

Trotti A, Colevas AD, Setser A, Rusch V, Jaques D,
Budach V, Langer C, Murphy B, Cumberlin R, Coleman
CN, Rubin P. CTCAE v3.0: development of a compre-
hensive grading system for the adverse effects of cancer

www.e-jkmr.org 143



1 BUS - A Al - e - 35S

32.

33.

34.

35.

36.

37.

38.

39.

treatment. Semin Radiat Oncol. 2003;13(3):176-81.
Callaghan JP, McGill SM. Low back joint loading and
kinematics during standing and unsupported sitting.
Ergonomics. 2001;44(3):280-94.

Budidha K, Kyriacou PA. Photoplethysmography for
quantitative assessment of sympathetic nerve activity
(SNA) during cold stress. Frontiers in Physiology.
2019;9(1863):1-10.

Schlereth T, Birklein F. The sympathetic nervous system
and pain. Neuromolecular Med. 2008;10(3):141-7.
Lee YG. The physical examination of low back pain.
Clinical Pain. 2003;2(2):92-7.

Yilmaz S, Kaya E, Yilmaz E, Kavakli A, Gurbuz S,
Ozkaraca M. Effect of acupuncture therapy on fracture
healing in rats with femur fractures. Journal of Traditional
Chinese Medicine. 2020;40(2):275-83.

Wang D, Bao F, Wu Z, Sun H, Zhang Y. Influence of
acupuncture on IL-1beta and TNF-alpha expression in
the cartilage of rats with knee osteoarthritis. China
Journal of Orthopaedics and Traumatology. 2011;24(9):
775-8.

Paolucci T, Pezzi L, Centra AM, Giannandrea N,
Bellomo RG, Saggini R. Electromagnetic field therapy:
a rehabilitative perspective in the management of mus-
culoskeletal pain-a systematic review. Journal of Pain
Research. 2020;13:1385.

Jiang X, Savchenko O, Li Y, Qi S, Yang T, Zhang W,
Chen J. A review of low-intensity pulsed ultrasound for
therapeutic applications. IEEE Transactions on Biomedical
Engineering. 2018;66(10):2704-18.

144 ] Korean Med Rehabil 2022;32(1):133-144.

40.

41.

42.

43.

44,

45.

46.

Kim JY, Koh HG, Nam SS. The recent study on pain
modulation of acupuncture. J Korean Acupunct Moxib
Soc. 2006;23(1):145-54.

Jeon S-W, Nam H-J, Kim J-M, Lee W-G, Kim Y-B.
Review on mechanism and efficacy of acupuncture
stimulation-relationship between acupuncture stimulation
and autonomic nervous system. Journal of Physiology
& Pathology in Korean Medicine. 2010;24(5):748-52.
Yoon JW, Kim SJ. A review of clinical study on
Jungsongouhyul pharmacopuncture treatment published
in Korea. Journal of Korean Medicine. 2017;27(4):
75-84.

Eun JS, Kim JH, Chae YJ, Cho HW, Kim JS, Kim C.
The effectiveness of pulsed electromagnetic fields ther-
apy for treatment of chronic pain. The Korean Journal
of Pain. 2004;17(2):7.

Grote V, Lackner H, Kelz C, Trapp M, Aichinger F,
Puff H, Moser M. Short-term effects of pulsed electro-
magnetic fields after physical exercise are dependent on
autonomic tone before exposure. European Journal of
Applied Physiology. 2007;101(4):495-502.

Han BH, Yoon JJ, Kim HY, Ahn YM, Hong MH, Son
CO, Na SW, Lee YJ, Gang DG, Lee HS. Inhibitory
effects of Ojeoksan on TNF-a-induced vascular in-
flammation in human umbilical vein endothelial cells.
The Korea Journal of Herbology. 2018;33(4):59-67.
Lee NH, Ha HK, Lee HY, Jung DY, Choi JY, Lee JK,
Shin HK. Analysis of studies on Ojeok-san for estab-
lishment of evidence based medicine. Herbal Formula
Science. 2008;16(2):1-9.



