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Histology of thoracic vertebral imbalanced development in goats after hemiepiphyseal staple
compression
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Abstract: Objective To study the effect of hemiepiphyseal compression on spinal growth by observing the histology of thoracic
vertebrae after staple fixation. Methods Nine premature female goats were randomly divided into experimental group (n=6)
and control group (n=3). Thoracic vertebrae of T6-T11 in experimental group were fixed with unilateral multi-segment cross
intervertebral space staple fixation and those in control group were exposed but not fixed. Intervertebral disc and growth plates were
taken from T8-T9 4 months after operation and observed with H&E and Giemsa staining. Results No scoliosis occurred in control
group with no significant difference found in the height of growth plate, morphology of mastocytes in growth plate and chondrocytes
in end plate. Mild scoliosis occurred with a Cobb angle of 17.9 °+ 5.6 ° in experimental group 4 months after operation. The
height of growth plate over and below the intervertebral disc was significantly shorter in the compression side than in the non-
compression side (1.27 = 0.34 mm vs 2.05 £ 0.19 mm, 0.77 £ 0.31 mm vs 2.1 = 0.29 mm). The number of mastocytes was smaller in
the compression side than in the non-compression side with no significant difference between experimental group and control group.
The morphology of mastocytes in growth plate was abnormal and the mastocytes in growth plate were irregularly arranged while the
mastocytes in growth plate were regularly arranged and their morphology was normal with rich cytoplasm and intact nuclei in the
compressed side of experimental group. The number, volume and cytoplasm of chondrocytes were smaller, the chondrocytes were
less compactly arranged in end plate and the nuclei of chondrocytes were flatter in the compression side than in the non-compression
side of experimental group. Conclusion Unilateral fixation of thoracic verterbrae and hemiepiphyseal compression inhibit the growth
of growth plate and development of chondrocytes, thus leading to imbalanced development of spine at both sides.

Key words: staple; scoliosis; growth plate; histology

AW R, IR XU D T4y ISR SR A L4 4 Staple JEXZANINE,
BB, T i — A A s, AT R U P AE KAUE B OL, JFRIE# R K
RETE 0B i I R R A R AE AR . ARBPTEAE AT EE, B AR BN g 7 £ 3 1B B AR
IR

Wi HE : 2013-08-01

TEERAY - ok, B, M, SIAEEI. BRSO - BRRE. Email TRF %

bszw@hotmail.com

BIEEE KR, B, WL, FATEEIR, ¥, S0, Fmail 1 LEshY  AEE 2 ~ 3 H R EMEPEILE 10
zhangyg301@hotmail. com



90 TR AR 2 B 24

Acad J Chin PLA Med Sch  Jan 2014, 35 (1)

http://jyjxxyxb.paperopen.com

H, R 6 ~ 10 ke( Ff# A B EEBEsh o0 iR
)y, BEHLT MK (n=6) FIXTHRZH (n=3).

2 PR 1) SERA Y . RRRE & 0
WP ARG BV o S BCZE MM, VIRRES 7 B,
FEia, G T, ~ T, HEMK 5 4 5 mm i012 G &HIEET
BTUOKIESY, FEIFAHEMEEITE 10 mm,
AT R IR R “C” AR O RHEE, &
FH 5 FHAEATE DO 2885 T, T, HENRIBR T B 2 56
TIET T T HEAR R 50 T, HEAR E3mFTL, KT
WNEIL A S ETAFLEN, Hd. K& ; [FH
2, BRI T T, Ty, Tgo Ty, Ty Tyg, Tion Ty HE
[ BRI FT A HLA Staple, &EAMRIER 2 #e, 310 4
BB 40 ° ~ 50 °© 18 0.9% SALSNTEST K 2 A 78
TICICEEBIVET, 2B wJaks 6 fss 8
ESEw. %46, XMME ; RiGsha A EF
W RN SR 5, RBRAEIRE . 2) X IRYL « %
MFEYIO g, HUIBRE 78, Wik, &85 6
L 8 Wi, MM AN HEF T I E

3 WMETE A WLERERZ L EARE 24
A4 A5 3T X it , 4 A0,
AR IGALILE Tg Ty 18] BRME ] 5% S AR Kb, X
HE L 70 AH O T BEEURE o R AR O TAE K A I8 A 1
Az KR i B DL S ME R A AR D s T bR AR Y56
ARV, AT B B PO R L Kb AR A [
EL OBERLK. B, i MR SRR,
1T Giemsa Y2 (0 F1 HE Yo, WAHUBE T WA HEAR B
A A g B L RE R A0 R A5 AR b DA R B R
YA A TE S TS AR AR B o

4 Gt SPSS12.0 Bk FEAT it ok 4 b,
PR A A A M v B L AR FH 58 A B AL T 19 ¢ R 5
oo KBR A B E MK MERIR ELE o =0.05,

% X

| A DO N R RTTE S N R < 2 1T
SR ILEAE 2 S A BTG A A Y, 4 4 H
R 7= A4 2 BE (R AR ™Y, Cobb i R 17.9 °+5.6 ©
(E1), PHZESFASIFE (P < 0.05),

2 *’T‘Z’Kgﬂé/n\i Giemsa %@ : Xﬂ‘,ﬂﬁéﬂ : @JH‘ Eﬁé;@h
GE] WA AR PN 5y B 22 5 TC e 24 2 S (P > 0.05),
HENR) S TCREIEAR o SEHGAH « Ak R) Bt A A e
PIEM] (1.27 +0.34) mm, JEAEM] (2.05 +0.19) mm,
ME ] B R 5 A= M e BE I Al (0.77 £ 0.31) mm,
FEMEM (2.1 +0.29) mm( &l 2), 2% % IH 551t
B (P < 0.05)

3 HE et XFREAL . AIRA5EE T P MUAE ] B 25 5 o

P B N AR RIS (B EE . IERE . 1
Bz BSAR)R ) AR S AR I 25 0 e 25501
SCHG A - RS AR S AR B, AR
e T AR T AR R AR AR I He il n] WA K
JZANEHESN RS, AL, AT A,
MR, MR sE R, SR RATCE ; ik
MRS K= ML, A, AR
A=, MRAEE, G EAEE ; S
A S R AR AL, T O AR i AR 2R
J e IR, HEFIAN B, B A, AR
RBUN, Mk, MR (3~ 4),

1 RE44A, TRALFHAREHESEMND, Hp—R
Cobb f12526°
2 FESRWAT,. T, Bk, KRS EmENR FIEmEN
B 3 JEmENREXEHEMHEEFIES , AR (X100)
4 fEMRRXEHHEFIZEE, RE AR (X100)
1 Mild scoliosis in experimental group 4 months after operation
with a Cobb angle of 26 °in 1 animal
Fig.2 Height of growth plate between T and T, is shorter in
compression side than in non- compression side
Fig.3 Regular arrangement and normal morphology of mastocytes
in non-compression side ( x 100)
Fig.4 Irregular arrangement and dysplasia of mastocytes in
compression side ( x 100)
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