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[Abstract] Heterotopic ossification (HO) is a disease with abnormal bone tissue in soft tissue. At pres-
ent,its clinical treatment method is relatively single and ineffective, which mainly results from its pathogenesis
keeps unclear. Therefore,it is necessary to explore the in-depth pathological mechanism of HO to provide the
theoretical basis for its clinical treatment. In recent years, many studies have revealed that the nerve-bone cou-
pling mechanism plays an important role in the occurrence and development of HO. Nerves can regulate the
formation and mineralization of HO in bone tissue by providing cell sources, cross-linking with the immune
system,and regulating the production of brown adipose tissue,while bone tissue can in turn regulate the activ-
ities of nerves in the process. The interaction between nerves and bones plays an important role in the occur-
rence and development of HO. This article reviewed the research progress concerning the nerve-bone coupling
mechanism in the development of HO.

[Key words] heterotopic ossification;nerve;coupling mechanism; myositis ossificans

57 B Ak (heterotopic ossification, HO) f&—F 7E AL HO Wy &4 3897 HO W =258 5 T AR YR n g7 L5,
R AR B AR A rh S R DU e S wE R TARZCRIFARIREME, AR h AR 2 w7 %
WA BB, HR AR R AR A T, R G B AL DR Ta) A, 0> S ) R 2 2R A B R I ) R
PSRRI EAMAL R TNE BRI ARKREMEEFIRE ., A, RS BN E & & &
BB N BUE S Y B, S A8 S I A U R Y lﬁl?*ﬁ;ﬁﬂ?ﬁ%ﬁiﬁﬂkri’ﬁfﬂﬁ i AR [R]85 A

AN, HO % W0 f AT ARG IE &GS . Xt HO B & HLERAR AT 28 .
H i R I 3= 2z F AR 5 5T 4 25 FOE 1B 5T ok 7 B FTFREE HO W ERREE R T — T4, 0

*» EEMB.ERAKF ST H (81870787,82170978) 5 B i 44 /A t H 4F Bl 2% 3 4 (2021JC-34) ; B & 1 E I IR B 2 w0 L 300 2R 8
(LCA202018),  YEZBME /v iKMW (1999 —) FEIEAF AL, FEMNH OF MR HBILENR. © @EEEE.Email:kjiaol @163. com,



684

A A e ) R U A B A2 1 B2 A A s T
M ARG o A3 AT LR e B A RN A Dy
FEGT OB X 8 R G877 A RS IR 1 4 5 R )
Py HO B & £ SRR m L X3RS
HO W & AR A gE RS . I 1 th A KRB g
M7 HO 5 sz % U1 H 5. I ik, AR 30K Bl 26
Z-H IR LEN O HO 3 e i 30 399 5 i B 58 R AR
— LRk,
1 SMNE#HERET HO MHMEKIR

SRR A AE AR HO R E B2 AE N, DA-
VIS ZEE B T B JE R R R B B 1 (bone mor-
phogenetic protein, BMP) AJ L5 5 HO 7= 4=, {H 2 H
M BMP %S 4 HO iU 1% £ & 1) BMP &
DN R A KW =25, A5 HO k4.
IR R, 51 & HO By fa R 2R v DLH 90—
e ] 4 o, D PRI 451 407, O 4 L0 A R A 2 A A
BMP [FI e #F HO M E B R X — Wi, Moh, ik
Rt 05T & B BMP-2 0] LASE o 3800 9% B g 32 45
fii VLK % P 3 il iB 1 (transient receptor poten-
tial cation channel V 1, TRPV1) &Z K ¥ i & i & 7
PESIE , At A8 23 175 5 il 28 TR 0 K o o 805 3% 66 IR A G
JK Ccalcitonin gene related peptide, CGRP) #1 P ¥ Jiii
(substance P, SP) I i J K 4H i 8 i 35 I 4 T 4 141 1
(matrix metallopeptidase, MMP)-9, 1l MMP-9 7] Ll g
715 240 i 368 375 P S T P ML 5 o 48 5 B (blood-nerve bar-
rier,BNB) . #F 5% % 8, A 1E BNB JF il BMP [=] i
FETER SR A 28 P b 1) i 6L 40 i A 2 4 BT
M5 A& A 22 I 5037 1k (neurogenic heterotopic
ossification, NHO) , X EEWF5T # R M4y HO $4lt
TR PRI 4l 0 & A . LAZARD 4T UE ] TR
B A2 TR Y AL A0 2 HO B 20 M i L O e B
TE AR L . SR N BMP-2 R T
HO 97N BB Y, 38 3 fo 28 41 U4k 2 o S 43 18 45 O
ARSI, e N R P B B AL A B 2 FE S S HO JS
48 h N ZF ik BNB g5 #ft 28 P JiEE, 2F A Il Y% 476 24 - Bl
ZIER AR HO 7 s 420 BT 148, 3 A 8738 1L
ML T T HO W kA kK . M IR RIE K
HO X5 BRZH /N B i) 200 L 5 46 20 0 - L 40 Bl 25 3R
IR 2 B®EEE A claudin 5 AL 400 4 S 1 5
KT osterix, [A] I I8 R IA M 2 42 KX 752 1R A 22
B 55515 45 BLE BT T Bl 28 P TR T B 4L 40 i
2 HO M FZ ALK . e sh, ACLOQUE % 42
IMTEM G A e b, w2 40 ML <5 i B 0T 3% 8 S Z R T
HE 9 1] JoT 40 B CRP B e (| B e A Kb it 72 5
B MR B H VR H 20X — A B, Xl
JEMNZSN HO S48 f R I8 e s = —
2 MERZSREFRZWHEEEASS HOMEXE
5% &

PERERIEE HO B R ET R T HZEEH.

FAEF2022F2AF%51 K% 4

A HEIE R L 60 %0 1) £ 3 7E R 05| e 2 R B H At A S
WPt 2 25 5, £ 77 AR AR AR A T B HO & 4 1Y 1
RSP AT CGRP 2 i 28 R 1 & 0 o 1 & 2 4
T IR A AR S Sh K A PR R R W
CGRP 7] DL 3 b 28 B 4 R (cAMP) 7K 7 3006 Bl i
FEAN L T ) BMPs {5 538 i F i i 5 B o0 1R 6 30 .
TUZMEN %1008 3 22 ik SP Al CGRP ¥ 44 31 /) B
fiE A HO BEAL, 38 5 G 8 A T2 FN 4 2224 o B 26
A SP A1 BMPs %5 48 b5, 52 5 & 3 5L W SP
B, 2515 52 4 HO BB & IR BMPs KF
W T ER N B CGRP g [A] B . F SPFl CGRP B,
AR BMPs K I HEEA - ERAESR HO, X
B PR T SP Ml CGRP 1 HO il g 74 16 45 Hit
YER . LR BrgE g b A 17 SP Al LLaE i 38 i il 45 A
Je 5 b A AR AT MR AL L DL K 3G i BMPs 43 6 5 42
HO WJE . 1 CGRP Al LIRS SP 1y 4 I8 i AE H
HEMTBH T SP B S HO MM 4., Mgz, Lk
WE5EF B, B A 28 W LLAE 3 43 W SP R CGRP >k i
¥ERE 1 BMP {5 5 3 5, I8 45 HO 19 & 4
K,

BEA  HO w22 5 P 98 88 5 A8 K 20 i R o A%
MG REREAMMA EHBVNIRR, Hopb, B rEgl
it B RS K 40 i XoF 4 i B9 & A R R TG B A B
VERT, Beve i 224y Wiy SP AT CGRP W] DL ) 2% 1
R 20 i - 358 i S A 40 1 8 U 3% B i A K 41 i
WA PR IE P A o ] DA — 2B T IR P 28 BRI SP
CGRP ., P 77 A X i 22 PR M RE 9 IE IR Y . 2 5
P HO B %4 kBt #E, SALISBURY £ fiff
FEEBA L (8 AT K 41 it Fe o 390 o i 2 6 3k SP 22 K A
P2 BOR-1 A2 U B BB K 41 AR 1T ) 3 sk > HO Y
KA FR W0 R A0 M R FLAH 3% R R T X HO A7 i 3
P EAE R . CONVENTE 25 f IR £ A 21k
1R206H ( activin A receptor type | R206H,
AcvrIR206 D RAS /N BRI R T HARERE AR
(fibrodysplasia ossificans progressiva, FOP) % Ji5
M52 15 7= A2 B R PR A RN 4 R, 45 R R B
Acvr1R206H %745 FOP /N Z i 5 . BMP KFE24
FF EFb L IF R BE A R T e 5 A0 K B AT B 0 i 5
WEHBIABET N, RABGE AcvrlcR206H/+
AT EBAL AT AcvrlcR206 H /- AE 40 i £ Bl s 5 7=
AR R FE 7 o CTNF-o) | 40 il A 2 (IL)-18 M
IL-6 S5 iR Tk 2 5 R M ON, #E e #F HO, [F)
IF 32 BIF 9 38 S Bl 25 1 AT K 4 B s 20 i L B,
[vi] Bk 25 I3 A A 40 i R 5 s 4 i 3 IS 0 % TR 42405 0
S0 HO R A g /b, HL 25 Bk v 20 M A 250 o
SEH ., XS ah a5 R B, f s R A0 R AR K An il
MEM MR 253 &8 T FOP 1 # HO.
HACKETT %" i 5% & B, WLREE 45 1k i £ B 25 i 01
Ab 53 P 50 240 L AR AE A 400 AR 28 98 A, IS N R 42 3



EFAEF2022F2A%51 6% 4M

KA R FER ARG S A GENET 45 0F 58 ik W
3 3 Ak A R DAY Oy s 2 B B A i, a) B R e D
HO ML, DL E#FFE ¥R W HO B A JF #2244
SAE T Y B T 20 LR A R G IR AR AR
3 HOREFYENEAEREARMTEZ T B
ZIRE

FEENE D7 H 2PN S 72 A R B 1y 2R IR Z
— AT AT AR i 3 2l S B AN I BE ) SRR W A L, HO
7 B L 107 4 2B — M R R RS B
SALISBURY 73 i #F 58 HO /)y BUBE R % 30, 5%
KL AR W 4 24X (transient brown adipose tissue,
tBAT) 5 i 4§ 1 55 A0 3B U0 0E 1Y & A %5 DD AH 56,
(BAT — Il 5 4Bk 4 09 FCE 221, O — DA 78 74
ML TE HGIE 80 . 1 B tBAT 23 7= A 2 i 48 T B R 7k
TS A % . I tBAT ALK HO 19T 4R it
AE i, 30 0] LLUIE A AR F i A5 AR R Rl Tl iE 2 5 #
HO &4 R SR, FEf, /N &4 HO B, R
REWF A 72 R AR = B IR R BB R 8, ] 55 3¢
M RGN B, B R Z ARG & AR A AR T
R h B 9 1 Cuncoupling protein 1, UCP1),
WA S A 5T I8 R WY At 9 2R IR IR AT
VIS T E ik B8 9 0 2% (ventromedial hypothalamic
nucleus, VMN) I #F 52 8% i 28 B8 il b 2838 ot 5 ' I
it & (norepinephrine, NE) , i NE 1] LA 745 (2 5 By
AR B B IR R S AR 3k B A 5 1D 4H 21 4
B 5 DT I8 48 R S ™ #RG B O 3E A2 HO & J i A ¢
W A
4 BHEAX HO FHEAEREWMEXEREZER

HO 1Y% 9 it 72 vh 8 5 ot 23 B ik BMPs 8072 #if
25138 M (A5 S8 B Al 22 1 BNB 3, 11 42 S2F
2 U5 1) BB A A0 B O R 2 AT B B B A A R
M T B4 F HO s g i Ja /g 1 . i
WEGE A B, J8] 1 p 22  JE e 1 40 B 7T L) 422 52 BMIP/
Smad {5 518 % , X LW HLUR IR BMP 7 7] A
SiBUR QR U ol N N S R R LN RN
KOKUBU 451 3 o i /5 B A B i 28 00 i 5 ¢ it
PR T ] A 28 i R 0 2l ) B Y 5l ok 43 At BMIP-7
BMP 5Z{k . p-Smad1/5/8 ., 3k % 1 (Noggin) J& P I £
BMP 45 51 5 55 A8 4k, & B pk 2 B4 7E 8 Al s 19 %)
PRI 5 Tl 5 - 22 [ 40 g 52 o0 b BMP-7/Smad 8 11 K&
mRNA FikKFPAEZ G 1 JE BT I ReL 4
Noggin BRIKTE 2 Ji J5 W & b 55 je Ak, iz w58 38 Fl
FHUUEE G 928 5 6 G 4 AR L5 31, A il 58 P A 1 i
H BMP-7 K& p75NTR(NGFR) iy 4k {7 A B 42 .
TRAN 256 38 & B, BMP-7 9 B FH AT LAIF S il 22 i 40
Ff G 4G AR O 4R LR A AR AR R AR F IR R
[ (parathyroid hormone, PTH) (1-34) J#) i FHA] I~ 4
P2 AN i BMP-7 7K P, Hy ik B J [ #2252 4
JG s B B 2 IR 20 i A BMP/Smad 5 53l # 43

685

FoKF LA T EE M LA, Wk R EHE AR
Al Lhiz F PTH (1-34) ok [ 8 #2515 4 i v P O
BMP-7 /K UAE i p 855 . 5 A5 R W, BMP-2
IRV Je b 25 N JE v i] DL B2 52 BMP/Smad {5 5 1 40 il
it 5 HO M &0 30 B3 Y14 M . SHI 2 A
FH 132 HEME SD R BRUR #E T Fili 5 40 455 780, 5 Sl A
MT ARG 1~7d 254 Aas [ xRk IRk BUR N Y
MMP-9 \MMP-2 K 4 J& &5 1 g 21 240 i P -1 Ctis-
sue inhibitor of metalloproteinase-1, TIMP-1) & H
mRNA £kKF, G5B LB A T2 A B4, s
KA K RIME MMP-9 & H mRNA K, DL K&
TIMP-1 mRNA F£iEKE¥ 8 A5 . &P MMP-9
AKEE B FF s, L MMP-9 5 TIMP-1 2 [ /) 3l
A A e 7 4T LA S 40 A0 5 0T 1 B i | A
et f, I Hs 5 HO ol s 40 i 7= A . B,
MMP-9 o] 8k —Ff HO B B4R EH 85 9+ H . HO H
JE| BBl o 28 R 21 21 22 ) A7 AR B 1, A S HO
TR R B A
5 BUMIXMEESARZHZAE

B ACPE LS8 J2 P 4F 4 4 27 S 40 [ RR b
B A IR A AR Ry B AR )2 1 R LT B 40 R L
M REMEIE HO, G F & A e st 14 ) i K
B B D K JUL A P T L2 i R s AR LR A
R AT P B A P LA (myositis ossificans traumatica,
MOT) 5347 M8 4k 4 L% (myositis ossificans pro-
gressiva, MOP) # #™, LL MOT &% 8 W, H ATl
PR b TG IR T B AR LR A 2T B X 5 H R R HL
il 1 AN B A 2 DDA O . B AR LR 09 TR B R A S
T AR 38 A= [ BE AR ) ) Ak RN R B B R 4 1
TN E, XSRS REZHHES S, s
SRR oY (e A 7 N VAP i N = Y G K- e e
LU 2 L A T L R A e AL
SR T AN B b 28 B8 P RX B 22 B4 L R T RE S
o T oR E M I R 2 R TR A B 47 . GUAN
LR B At LR R 45 I L R ALY O R E 2
— JFHERE BN R EE DRI 53% N
B2 Z 0% . LAW-YE 2029 88 % B, df 28 5
PR AL PE LA B 11% ~ 22% 2 i B3 105 BB
15% ~20 % A MM B R FRE N 1 02 R
G2 43 EFE R TR K, AT W SR AR
A DLIE SR AR M L 56 19 & A L & . TR, A SRk
2 B A0 RS AT A2 W R T 9, BT AR ok i
HEAPENLR 0 & A X R SRR R &
HHEEEEH
6 /I 5

P2 T DL o B A0 AR VR L S e R G A B K
PR AR R I 4L 20 A4 4 Oy SR i 4120k HO 1Y
T W0 e A 25355 5l o i B 2H 4 AT DL AE Ik 3 R v X e
NG shitb A7 4, — 38 Z W A B AR X HO W &



686

VR EABEEEEM. WY HO K4 R JEid R

fig it

Ze- B A IBCHILR] » mT hy s R B 3 £ A4 B A A

SR . H ATV 22 W58 1 AN 3 i A Ry R T O —
SRE .

S % Uk

[1]

[2]

[3]

[4]

[5]

[6]

L7]

[8]

9]

[10]

[11]

PACIFICI M. Acquired and congenital forms of
heterotopic ossification: new pathogenic in-
sights and therapeutic opportunities [ J ]. Curr
Opin Pharmacol,2018,40:51-58.

MEYERS C, LISIECKI J,MILLER S,et al. Heter-
otopic ossification: a comprehensive review[ ] ].
JBMR Plus,2019,3(4):el10172.

BRADY R D,SHULTZ S R,MCDONAILD S J,et
al. Neurological heterotopic ossification: Current
understanding and future direction[]]. Bone,
2018,109:35-42.

XU R,HU J,ZHOU X, et al. Heterotopic ossi-
fication: mechanistic insights and clinical chal-
lenges[ ] ]. Bone,2018,109:134-142.

EDWARDS D S,CLASPER ] C. Heterotopic ossi-
fication:a systematic review[]J ]. ] R Army Med
Corps,2015,161(4) :315-321.

LEGOSZ P,DRELA K,PULIK L, et al. Chal-
lenges of heterotopic ossification-molecular
background and current treatment strategies
[J]. Clin Exp Pharmacol Physiol,2018,45(12) :
1229-1235.

DAVIS E L,DAVIS A R,GUGALA Z,et al. Is
heterotopic ossification getting nervous? The
role of the peripheral nervous system in hetero-
topic ossification[ ] ]. Bone,2018,109.22-27,
LAZARD Z W, OLMSTED-DAVIS E A,SAL
ISBURY E A, et al. Osteoblasts have a neural
origin in heterotopic ossification[ J ]. Clin Or-
thop Relat Res,2015,473(9) :2790-2806.
ACLOQUE H,ADAMS M S,FISHWICK K,et
al. Epithelial-mesenchymal transitions: the im-
portance of changing cell state in development
and disease[J ]. J Clin Invest, 2009, 119 (6):
1438-1449.

TUZMEN C, VERDELIS K, WEISS L, et al.
Crosstalk between substance P and calcitonin
gene-related peptide during heterotopic ossifi-
cation in murine Achilles tendon[]J]. J] Orthop
Res.2018,36(5):1444-1455.

ANTHONISSEN J,OSSENDORF C,RITZ U,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

FAEF2022F2AF%51 K% 4

et al. Animal models for acquired heterotopic
ossification[ J ]. Acta Orthop Belg,2014,80(1):
2-10.

SALISBURY E,RODENBERG E,SONNET C, et
al. Sensory nerve induced inflammation contrib-
utes to heterotopic ossification[J]. J Cell Bio-
chem,2011,112(10) :2748-2758.

CONVENTE M R,CHAKKALAKAL S A, YANG
E,et al. Depletion of mast cells and macropha-
ges impairs heterotopic ossification in an
AcvrlR206H mouse model of fibrodysplasia
ossificans progressiva[ J ]. ] Bone Miner Res,
2018,33(2):269-282.

HACKETT L,MILLAR N L,LAM P,et al. Are
the symptoms of calcific tendinitis due to neoinner-
vation and/or neovascularization? [ J ]. J Bone
Joint Surg Am,2016,98(3):186-192.

GENET F,KULINA I, VAQUETTE C,et al.
Neurological heterotopic ossification following
spinal cord injury is triggered by macrophage-
mediated inflammation in muscle[ J]. ] Pathol,
2015,236(2) :229-240.

HEEREN J,SCHEJA L. Brown adipose tissue
and lipid metabolism []J]. Curr Opin Lipidol,
2018,29(3) :180-185.

SALISBURY E A,DICKERSON A R,DAVIS
T A, et al. Characterization of brown adipose-
like tissue in trauma-induced heterotopic ossifi-
cation in humans[]J]. Am ] Pathol, 2017, 187
(9):2071-2079.

KOKUBU N, TSUJII M, AKEDA K, et al. BMP-
7/Smad expression in dedifferentiated Schwann
cells during axonal regeneration and upregulation
of endogenous BMP-7 following administration of
PTH (1-34)[J]. J Orthop Surg (Hong Kong),
2018,26(3):2309499018812953.

SHIW Z,JU ] Y,XIAO H J,et al. Dynamics of
MMP-9, MMP-2 and TIMP-1 in a rat model of
brain injury combined with traumatic hetero-
topic ossification[]]. Mol Med Rep, 2017, 15
(4):2129-2135.

ARAFAH M, AIFQATTAN M M. Idiopathic ag-
gressive myositis ossificans of the hand infiltrating
the flexor sheath/checkrein ligament, obliterating
the common digital artery,and attenuating the dig-
ital nerve:a case report[ J]. Int J Surg Case Rep,
2018,53:424-428.

NAVARRO O M. Pearls and CF#%( 691 51)



EFAEF2022F2A%51 6% 4M

[25] MA Q,DENG P,LIN M,et al. Long-term bis-
phenol A exposure exacerbates diet-induced
prediabetes via TILLR4-dependent hypothalamic
inflammation[ J ]. ] Hazard Mater, 2020, 402
123926.

[26] R, KBER . ZD R, Wh A R S%EW
iz b Jp 20 2 28 Ik iz B 1 175 i R A A 0 A OGPk
(1. sy s il 24 ik, 2020, 24 (1) £ 32-36.

[27] KIM M E,PARK H R,GONG E J,et al. Expo-
sure to bisphenol A appears to impair hipp-
ocampal neurogenesis and spatial learning and
memory[J]. Food Chem Toxicol,2011,49(12)
3383-3389.

[28] INOUE K,KATO K, YOSHIMURA Y,et al.
Determination of bisphenol A in human serum
by high-performance liquid chromatography
with multi-electrode electrochemical detection
[J]. ] Chromatogr B Biomed Sci Appl, 2000,
749(1):17-23.

[29] MIYATAKE M, SUZUKI T, NARITA M, et
al. Dynamic changes in dopaminergic neuro-
transmission induced by a low concentration of
bisphenol-A in neurones and astrocytes[]]. ]
Neuroendocrinol,2006,18(6) :434-444.

[30] HEYOB K M, BLOTEVOGEL J, BROOKER
M, et al. Natural attenuation of nonionic sur-
factants used in hydraulic fracturing fluids:
degradation rates, pathways, and mechanisms
[J]. Environ Sci Technol,2017,51(23):13985-
13994.

[31] RAECKER T, THIELE B,BOEHME R M, et
al. Endocrine disrupting nonyl- and octylphenol

in infant food in Germany: considerable daily

691

intake of nonylphenol for babies[]]. Chemo-
sphere,2011,82(11) :1533-1540.

[327] S XL, AR e £, 55, 22 30 Al 2L 30 T 3L
T 5 R AN BB 28 f 98 2R G w7 1) 52 e B A
KALHIWEFE LT ], A T A W) 2 0 4 928 2 %
2021,41(3):174-181.

[33] JIANG Y,.YOU M,LI S,et al. Perinatal expo-
sure to nonylphenol delayed myelination in off-
spring cerebellum [ J]. Biochem Pharmacol,
2020,178:14120.

[34] ™ 3CEE AR DAL, R, 55 PR 58 ok T 5L 1y 2% 6%
X R R A AT S L S ZUR S e m [T ],
i PEBE,2019.48(3) :382-385.

[35] BRUkPH W&, K0, 55, A= R0 A 2 58 %)
TN & L F ek gE i L] ], PR 55 Bk
E2#,2019,36(7) :682-688.

[36] YANG R,XIE T, WANG P, et al. Historical
trends of PCBs and PBDEs as reconstructed in
a lake sediment from southern Tibetan Plateau
[J].J Environ Sci (China),2020,98.:31-38.

(371 Z=EJ7 . RWFy. v [ FZEUT i X A/ DL 2K rh
PBDEs # #2 /K-F BUAK , F5 48 F kR i #4[) ]. 35
Bifk*#,2020,39(1) :138-147.

[38] ERIKSSON P, JAKOBSSON E, FREDRIKSS
ON A. Brominated flame retardants: a novel
class of developmental neurotoxicants in our
environment? [ J]. Environ Health Perspect,
2001,109(9):903-908.

(39 REXE&  Fmnmn , Mo B, 55, 22 TR B R Ik &k 5 1
R TR B S BT (], A
BE# 24275 ,2020,23(12) :854-858.

i fs B 31.2021-09-18 &[] A 1. 2021-12-08)

(55 686 7D
pitfalls in the imaging of soft-tissue masses in
children[ J ]. Semin Ultrasound CT MR, 2020,
41(5):498-512.

[227] HANISCH M.,HANISCH L.FROHLICH L F.et
al. Myositis ossificans traumatica of the masti-
catory muscles: etiology, diagnosis and treat-
ment[ ] ]. Head Face Med,2018,14(1):23.

[23] WALCZAK B E,JOHNSON C N, HOWE B M.
Myositis ossificans [J]. J Am Acad Orthop
Surg,2015,23(10):612-622.

[24] LAW-YE B,HANGARD C,FELTER A,et al.

Pre-surgical CT-assessment of neurogenic myo-
sitis ossificans of the hip and risk factors of re-
currence: a series of 101 consecutive patients
[J]. BMC Musculoskelet Disord, 2016,17 (1)
433.

[25] GUAN Z,WILSON T J,JACOBSON J A, et
al. Delayed sciatic nerve injury resulting from
myositis ossificans traumatical J ]. PM R,2016,
8(5) :484-487.

(e fs B #1.2021-07-11 &9 B #1:2021-11-03)



