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The CT morphological difference of luscka joint between Hirayama disease patients and non -
Hirayama disease patientssTANG Chong, SUN Yu, PAN Shengfa//Chinese Journal of Spine and Spinal
Cord, 2014, 24(1): 13-19

[Abstract] Objectives: To study the morphological difference of luscka joints between Hirayama disease
patients and non —Hirayama disease patients on CT scan and to provide a new possible mechanism of
Hirayama disease. Methods: 32 patients(all males) with a mean age of 19.4+4.1(range 16-37 years) and with
Hirayama disease were treated in our hospital from October 2006 to January 2012, the mean course of
disease was 31.7+23.7 months(range, 1-120 months). 32 patients(all males) with a mean of age was 19.1x4.3
(range, 12-26 years) suffering from acute neck pain and having no Hirayama disease were reviewed as
control.  Both groups showed no age related difference. From the cervical CT coronal plane reconstruction
images which passing through the transverse foramen center of C3-C7 in GE-PACS system, the following data
were measured in both sides: DThe width of the uncinate process base: the distance between inner and outer
margin of the uncinate process at the upper edge of the vertebral body. @The height of the uncinate process:
the vertical distance from the top of the uncinate process to the upper edge of the vertebral body. (3The
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distance between two uncinate processes: the distance between the tips of the bilateral uncinate processes. @
The inclination angle of the uncinate process: the angle between the uncinate process and the upper edge of
the vertebral body. (3The inclination angle of the inferior endplate: the angle between the uncinate process:
the vertical distance from the top of the uncinate process to the upper edge of the vertebral body. Results:
There were no significant side—related differences on the width of the uncinate process base, the height of the
uncinate process, the distance of the uncinate process, the inclination angle of the uncinate process and the
inclination angle of the inferior endplate at the same segment from C3 to C7 in Hirayama disease patients(P>
0.05).
uncinate processes of C3-C7 (P<0.05),

as C6>C5>C7>C3>C4. The distance of the uncinate process gradually increased from C3 to C7.

However, differences were found on the height of the uncinate process and the distance between two
C6 and C4 had the highest and lowest height of the uncinate process
There were
no significant differences on the width of the uncinate process base, the inclination angle of the uncinate pro-
cess and the inclination angle of inferior endplate(except for C3) of C3-C7(P>0.05). Then, using the mean
value of the left and right sides as the width of the base of uncinate process, the height of uncinate process,
and calculating the sum of inclination angle of the uncinate process, the sum of inclination angle of inferior
endplate of the upper vertebra and the difference between the sums (the sum of inclination angle of uncinate
process — the sum of inclination angle of inferior endplate of the upper vertebra), then calculating the mean
value and standard deviation. Compared with the non-Hirayama disease patients, there were no significant dif-
the distance of the uncinate process and the sum of inclination angle

while the height of the

uncinate process and the sum of inclination angle of uncinate process of Hirayama disease patients were sig-

ferences on the uncinate process base,

of the uncinate process at the same segment of Hirayama disease patients (P>0.05),

nificantly smaller than those of the control group, respectively(P<0.05), and the differences between the sums

were larger than those of the control group (P<0.05). Conclusions: Hirayama disease patients may possess a
dysplasia in the luscka joint, manifesting the nonuniform development of the uncinate indicators. Lower unci-
nate process and smaller inclination angle of inferior endplate of the upper vertebra are common, The conse-

quential cervical instability may play a significantly important role in the pathogenesis and progress of Hi-
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rayama disease.
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Figure 1 From the cervical CT coronal plane reconstruction images
which passing through the transverse foramen center of C3-C7 in
GE-PACS system, the following datas were measured in both sides:
The width of the base of uncinate process (a): the distance between
inner and outer margin of the uncinate process at the upper edge of
the vertebral body. The height of uncinate process (b): the vertical
distance from top of the uncinate process to the upper edge of the
vertebral body. The distance between uncinate processes(c): the dis-
tance between the tips of the bilateral uncinate process. The inclina-
tion angle of uncinate process (a): the angle between the uncinate
process and the upper edge of the vertebral body. The inclination
angle of inferior endplate(B): the angle between the endplate and the
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Table 1 Measurement of the width of the base of uncinate process, the height of uncinate process and the

distance between two uncinate processes from C3-C7 in Hirayama disease patients

) R HEJIE 98 98 15 N
The width of the base of uncinate process The height of uncinate process 4 5[]
The distance between
Fe ) A AT T 24 fE sl A AT T 24 £ two uncinate processes
Left Right Mean of both sides Left Right Mean of both sides
Cc3 6.99+1.09 6.88+1.297 6.94+1.09 3.88+1.08 3.71£1.25% 3.80+1.11 20.54+1.48
C4 6.50£1.07 6.28+1.18" 6.37+1.01 3.51+1.05 3.76+1.047 3.64+0.95 22.07+1.57
C5 6.82+1.83 6.56+0.817 6.69+0.73 4.29+0.83 4.12+0.72% 4.21+0.66%% 23.29+1.27
C6 6.95+0.66 6.80+0.80" 6.88+0.62 4.35+1.13 4.39+0.88" 4.37+0.94%% 25.04£1.31%%
Cc7 6.53+1.04 6.78+0.87" 6.66+0.80 3.89+1.56 4.01£1.11Y 3.95+1.07 26.28+1.61%%

(D5 [ B A2 L E P>0.05 55 1Rl — 4 bR €3 1L HE P<0.05; )5 [l —Hi 7 C4 HL#E P<0.05
Note: (DCompared with the left side of same index of the same segment, P>0.05; @Compared with C3 of same index, P<0.05; @&Compared
with C4 of same index, P<0.05

x2 FlREE C~CTHRMABM EAHEETELIRMANUNELER (w#s,°,n=32)
Table 2 Measurement of the inclination angle of uncinate process and inclination

angle of inferior endplate from C3-C7

(B b (AR AT B A £
The inclination angle of uncinate process The inclination angle of inferior endplate of the upper vertebra
Zefm £l e AT P A ZEq £l e AT A
Left Right Mean of both sides Left Right Mean of both sides
C3 134.85+9.81 135.44+10.99V 135.14+9.50 121.61+11.51 117.05+16.47" 119.33+11.93%
C4 138.96+8.08 135.45+9.99% 137.20+7.74 103.73+5.31 103.35+5.95V 103.54+4.10
G5 135.18+7.20 134.99+6.277 135.09+5.91 104.93+5.14 104.25+4.317 105.09+3.90
C6 136.24+7.45 135.51+5.16% 135.88+5.72 105.15+4.97 104.83+3.79Y 104.99+3.33
Cc7 138.78+8.98 139.99+6.88" 139.18+7.35 104.43+5.25 105.57+5.38% 105.00+4.81

D5 R B P>0.05;@)Y C4~C7 L4 P<0.01
Note: (DCompared with the left side of same index of the same segment, P>0.05; @There is significant difference between the inclination

angle of inferior endplate of the upper vertebra of C3 and those of C4-C7(P<0.01)

®3 ROASHRAE CCTHRERE HRS HREE LR (ws ,mm,n=32)
Table 3 Comparison of the width of uncinate process, the height of uncinate process and distance between uncinate

processes from C3-C7 in the case group and the control group

iy 9 I 58 F 5 5 4 58 ] B
The width of uncinate process The height of uncinate process The distance between uncinate processes
Rk X B 21 i 91 4L X 2R s {91 26 X R 2H

Case group Control group Case group Control group Case group Control group
C3 6.94x1.19 6.88+1.10 3.79+1.16 4.36+1.05% 20.54+1.48 21.54+1.69%
C4 6.39+1.12 6.84+0.89% 3.64+1.04 4.37+0.77% 22.07+1.57 22.59+1.43
C5 6.69+0.82 6.80+0.87 4.20+0.77 4.54+0.93V 23.29+1.27 23.59+1.51
C6 6.88+0.73 6.79+0.65 4.37£1.01 4.85+1.03% 25.04+1.31 24.93+1.37
C7 6.65+0.96 7.03£0.81% 3.95+1.13 4.65+1.16% 26.28+1.61 26.08+1.87

T (D455 ) 4117 45 B L P<0.05 5 ()5 95 1 41 ] 15 B LE.4% P<0.01
Note: (DCompared with case group of same index of the same segment, P<0.05; @ Compared with case group of the height of uncinate

process, P<0.01
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Table 4 Comparison of the sum of inclination angle of uncinate process,
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JIF A 52 0 0 ) BE A Bter i 3 i g, HOH
BEI A W) 07 2 D RE R 4 el L S 40 4 AR 2
Chen 85 PR AIF 58 #E— 20 48 Hh 544 5C 19 1 S0 HE /Y
et 3% 20 SR AE o AT UL B HE DG VR S dE
BUMERS E R | AR U s ) K e ] i A2 Bl i)
TS5, B E AT JC SRR AGE 5P LR
KA RS AR AEAEAR A

EN SRR ST VNI QIE 75y eyl aE I E AL S
TRV EBLNIE TERE B AR S AUA DA B B A
MEVR T 2 M il /1 3 TC G232 22 5 (P>0.05) , 16 W]
SV 1L AR e A T A G T Y K B R 1
) AH 3R PR AR B ] AN 22 S ok
TR SEBLIC T | AR S AR DA B b HEAR TR b
i (Br C34h) &S BB EM2ER (P>
0.05) X JCish 3y sl i L HE , H I R S8 A 0 AR
S DRURDGHFE K18 AR 9K e 300 4 ) P 38 T 2 8 v B B

(x+s,°,n=32)

the sum of inclination angle of inferior

endplate of the upper vertebra and the difference between the sums

The sum of inclination angle of
uncinate process

AR T 2B £
The sum of inclination angle of
inferior endplate of the upper vertebra

7y 2R 22 22

The difference between the sums

EHEN X B2 i 15 201 X 2 A EN Xf it 2
Case group Control group Case group Control group Case group Control group
C3 270.29+18.99 260.73+19.07% 238.66+23.87 263.30+19.55% 31.63+32.20 -2.58+24.00%
C4 274.41£15.47 266.54+10.52% 207.08+8.21 222.05+8.67% 67.33+15.63 44.49+14.24%
C5 270.17+11.81 269.49+11.84% 210.18+7.80 219.52+9.44% 59.99+12.03 49.97+16.02%
C6 271.75+11.44 268.60+11.30% 209.98+6.66 217.08+9.87% 61.78+12.79 51.52+15.22%
C7 278.36x14.79 270.94+14.60% 209.99+9.63 213.69+6.32% 68.37+19.20 57.26+16.94%

TE O A SR 2 2 =) ZEATFfy B R — L 57 AT 2 B 7y BT )56 B 4L )5 B L A% P>0.05 535956 1 4L IR 5 B L ¢ P<0.001 ;@)
5595 19 20 [ 5 B LL %% P<0.05

Note: DThe difference between the sums=The sum of inclination angle of uncinate process—The sum of inclination angle of inferior

endplate of the upper vertebra; @ Compared with case group of same index of the same segment, P>0.05; (3Compared with case

group of same index of the same segment, P<0.001; @Compared with case group of the difference between the sums, P<0.05



18 o R A 2% AR 2014 AR5 24 55 1 )

Chinese Journal of Spine and Spinal Cord,2014,Vol.24 ,No.1

R PEAESTBRZEHAFAESR I ¥ 2R (P<
0.05) , Ho v 2 28 w35 i M 1 31T R 30 2 4 i 1 R
B I AEAE Y 7 T U L <R IR T (B R C6 ;T
Y FEIAEE N B R R KA Mk, 5 Oh %%
A S AL ML (C3~C7 #4928 ] BE R 15.18 ~
20.28mm) &, T Ll A X R AL 58 LR
Bi . B AR LA R b HEAR T 2B (R C3
A ) ZEFE AR N B R X XA A A 2R v R R R )
P ) % T R A AL A | R SR IE
MRS EE IRANEE, $7m 1 LU 2B A SRR 244 11
BAHE DG K T AR BB ME G T 78 R 32 TR S IR
FE T Ly T R R R AR 2R
T BOF L B TR R B R g R 3
HERFRE LS,

AHFFE TR 3 H PR S O T IR B S 2
Wiz BLSHE CT IE % 1Y 32 BB 1l s 5 1E h
X HRAL BRI SRR X ok Stk AT , BT 40 A Ak Xt
R 0 B ME ST I8 T 15 3 % B AR g o, 5 pE #
XU 5458 5 A AR 2Z ] < e 2R e B K &R
WA RO A T S M AT A £ A
FER BERTG, F5 6 AMESCTT I IG Ol BT %
3.3 4 A P B 58 LR B AL C4 .CT fETESE
T2 25 5 (P<0.05) , B 2 [ BE (BR C3 AF) K 48 505
AT B TG L (P>0.05) s SR T, B4 I
B G L AN ARG A A LA A A
M2 22 A TE 10 3 1 22 5 (P<0.05) , Horf F Ll
SR B 58 = B | I HER T ZpR A AR (C3~
C6) W /I Tt BB 4, i i f R 2 25 1 3% KT
XA, 7RO LU AR R A8 28 AR AR T L
BE R, TR A AER T ZEAR A SR IR A X
BN AR AHEIR T SRR ) &
BEAS BE 7043 50 W 44 28 5 ) S0URE e i 3 2 LA R PR 1
WS e AVE T, SR B HE G T e A e 25 T 3
HE 1) T 20 B 38 0 RS PR R, X Rl -K 1 B
Ty e AR T EOM R T BB 2 B R i sh &
FEIE RS, Ak AR PRI ZE S SR I RRE
NS

g5 LTk, S IR R T REAEE MG R
BSH, RPN R IR R A% mE 2
S A S A SR AR Z 0] ) 2 B AN YAy, ) s AR
FAE - L 8 A LA B 10 28 DA B /NI TR &
MRATT AR, 4T 5 | & 1 Sk AR e 767 L 19 R A=
Mk R rp T gE A R L,

4 BEXH

1. Xu X, Han H, Gao H, et al. The increased range of cervical
flexed motion detected by radiographs in Hirayama disease[J].
Eur J Radiol, 2011, 78(1): 82-86.

2.0 B, ANFE, W, S L S AR T Lo AR AR AR ] - OC
WM 2E )] P EAEES R, 2013, 23(7): 577-581.

3. Hirayama K, Tsubaki T, Toyokura Y, et al. Juvenile muscular
atrophy of unilateral upper extremity[J]. Neurology, 1963, 13:
373-380.

4. Zhou B, Chen L, Fan D, et al. Clinical features of Hirayama
disease in mainland China [J]. Amyotrophic Lateral Sclerosis,
2010, 11(1-2): 133-139.

5. Tashiro K, Kikuchi S, ltoyama Y, et al. Nationwide survey of
juvenile muscular atrophy of distal upper extremity (Hirayama
disease) in Japan[J]. Amyotrophic Lateral Sclerosis, 2006, 7(1):
38-45.

6. Toma S, Shiozawa Z. Amyotrophic cervical myelopathy in ado-
lescence[J]. J Neurol Neurosurg Psychiatry, 1995, 58(1): 56—
64.

7. Hirayama K, Tokumaru Y. Cervical dural sac and spinal cord
in juvenile muscular atrophy of distal upper extremity [J].
Neurology, 2000, 54(10): 1922-1926.

8. Pradhan S, Gupta RK. Magnetic resonance imaging in juve-
nile asymmetric segmental spinal muscular atrophy[J]. J Neu-
rol Sci, 1997, 146(2): 133-138.

9. Baba Y, Nakajima M, Utsunomiya H, et al. Magnetic reso-
nance imaging of thoracic epidural venous dilation in Hiraya-
ma disease[J]. Neurology, 2004, 62(8): 1426-1428.

10. Ciceri EF, Chiapparini L, Erbetta A, et al. Angiographically
proven cervical venous engorgement: a possible concurrent
cause in the pathophysiology of Hirayama's myelopathy [J].
Neurol Sci, 2010, 31(6): 845-848.

11. Robberecht W, Aguirre T, Van den Bosch L, et al. D90A
heterozygosity in the SODI gene is associated with familial
and apparently sporadic amyotrophic lateral sclerosis[]J]. Neu-
rology, 1996, 47(5): 1336-1339.

12. Robberecht W, Aguirre T, Van den Bosch L, et al. Familial
juvenile focal amyotrophy of the upper extremity (Hirayama
disease):  superoxide dismutase 1 genotype and activity [J].
Arch Neurol, 1997, 54(1): 46-50.

13. Andreadou E, Christodoulou K, Manta P, et al. Familial
asymmetric distal upper limb amyotrophy (Hirayama disease):
report of a Greek family[J]. Neurologist, 2009, 15(3): 156-—
160.

14. Kira J, Ochi H. Juvenile muscular atrophy of the distal up-
per limb(Hirayama disease) associated with atopy[J]. J Neurol
Neurosurg Psychiatry, 2001, 70(6): 798-801.

15. Ito S, Kuwabara S, Fukutake T, et al. HyperlgEaemia in
patients with juvenile muscular atrophy of the distal upper
extremity(Hirayama disease)[J]. J Neurol Neurosurg Psychiatry,
2005, 76(1): 132-134.



of A HE A 2 R 2014 AR5 24 B55 1 1 Chinese Journal of Spine and Spinal Cord ,2014,Vol.24 ,No.1 19

16. Ochi H, Murai H, Osoegawa M, et al. Juvenile muscular ] N7 75 ) 1) S B AR D], BE AR J12%, 1996, 11(1): 48.
atrophy of distal upper extremity associated with airway 22. Kotani Y, Mcnulty PS, Abumi K, et al. The role of antero-
allergy: two cases successfully treated by plasma exchangelJ]. medial foraminotomy and the uncovertebral joints in the sta-
J Neurol Sci, 2003, 206(1): 109-114. bility of the cervical spine: a biomechanical study[J]. Spine,

17. Dvorak J, Sandler A. Historical perspective: Huberl Von Lusch- 1998, 23(14): 1559-1565.
ka pioneer of clinical antonamy[J]. Spine, 1994, 19(21): 2478- 23. Chen TY, Crawford NR, Sonntag VK, et al. Biomechanical
2482. effects of progressive anterior cervical decompression [J].

18. Jho HD, Kim WK, Kim MH. Anterior microforaminotomy for Spine, 2001, 26(1): 6-14.
treatment of cervical radiculopathy (part 1): disc—preserving 24. Oh SH, Perin NI, Cooper PR. Quantitative three—dimensional
"functional cervical disc surgery"[J]. Neurosurgery, 2002, 51 anatomy of the subaxial cervical spine:  implication for
(5 Suppl): 46-53. anterior spinal surgery[J]. Neurosurgery, 1996, 38(6): 1139-

19. Panjabi MM, Duranceau J, Goel V, et al. Cervical human 1144,
vertebrae:  quantitative three —dimensional anatomy of the 25. FA, B, kA, S = 4E BRI L T b 4 SUHE R Y
middle and lower regions[J]. Spine, 1991, 16(8): 861-869. JEAREIE])). REAL TR SIEKRES, 2011, 1530):

20. Clausen JD, Goel VK, Traynelis VC, et al. Uncinate pro- 5587-5590.
cesses and Luschka joints influence the biomechanics of the (ks B #91:2013-09-26 KW A& 1 H 1#]:2013-12-09)
cervical spine: quantification using a finite element model of (EXmEF F ORITIHB)
the C5-C6 segment[]J]. J Orthop Res, 1997, 15(3): 342-347. (AL F4HE)

20, SR ME, BEBRME, TORHL. SUME ) 25 8 S0 D) R X A A OG5 Al

AR
55 Jm 4 E e HEE VIBR == > BE BB M ANRR I R Ie T Al A

WEEXFWEPTLWERATHEINGSE L ELABLEAMIB G T T I EA IR ERLIZH
T2014 55 A98~12 BALELAIRFIHWBEFTLERE I, RES AL R ERBEEARRS,
R IRAR ARG E T FAFR FEBRE T FRENAN LA TEFI NS, SERBES
FRAHIHEEPRARR, FREZITIEF THAT LR, QI AFENRER AT ZEZKRK Z4E5
RABREEAR M TLIF B ARF SHEEF R AL AT RBAE, ERBIELFIRF A 48 A, RiEZ I
DG TS BEAE G R LB A BT (F AU 13917306891) TSR &, BAFWIIR & AL B 2%
2014 54 A 20 B, & HILIF K IE http://www.zs—hospital.sh.cn/ 8 “F RAB” £ A 691 4o B K
http://www.zs—guke.cn/ #9 “B A" A & 1) 48 X8 e

IR+ EEBAE TR A 2600 TS MEETIRF R A 1000 T, REG—%H, hAa®, %
LERNKTEHREULGESZHE | £55 10 52+,

FHRFEICN B BT AR AR ), 1001220709004678928, T47 Lk A B @B ¥ 47, F R
LG R R EAEAIR L BB F i A E—mail & £ :lu.yanjiong@zs—hospital.sh.cn, M 3] & E 5 KA1
¥ 5 EER A AN,

BA M BT 180 5, AKX FWE T L EREARA SN EREE ERrE L
A B F R E T, BRI % D 200032,

B 2 83 (021)64041990 # 2336,





