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The study of postoperative rats by quantitative computed
tomography and chemical shift imaging

LI Ying, ZHAOQO Jiang-min~, ZHANG Lei, LIU Jia
(Department of Radiology, East Hospital , Tongji University , Shanghai 200120, China)

[Abstract] Objective To evaluate quantitative computed tomography (QCT) and chemical shift
imaging (CSI) changes in the postoperative ovariectomized (OVM) /orchidectomy (ORM) SD rats,
correlating with the fat content of bone marrow. Methods Nineteen female SD rats and 19 male SD
rats at 12 weeks old were randomized to 4 groups: 10 ovariectomized (OVM) female rats, 10
orchidectomy (ORM) male rats, and 18 sham-operated (SHAM) rats. Eight weeks after operation,
rats were examined by QCT and CSI. The bone of sacrificed rats were processed non-calcified sections
and stained with HE stain, then were analyzed with grid in order to get marrow’ s histological
characteristics.  Results At the time of post-operation 8 weeks, the differences of QCT between the
OVM and sham group were statistically significant (P<C0. 01 in female rats, P<C0. 05 in male rats).
The CSR between the OVM and sham group was significantly different only in female rats (P<C0.01).
A negative correlation was found between QCT and % FF. A negative correlation was found between
CSR and % FF. A positive correlation was found between CSR and QCT. Conclusions QCT could
show the difference between the SHAM and the OVM/ORM rats 8 weeks later after the operation. In
postoperative rats, the QCT and CSR value reduced with the increasing of bone % FF. The CSR value
reduced as bone mineral content reduced.
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Tab 1 Comparison of CSR between lumbar and iliac bone

Sex Group n I0R CSR T value P

Lumb tebral 0.79+0.027

Female OVM 10 umbar vertebra ~6. 04 0.561
Tliac bone 0.81%0.027
09 + /

SHAM 9 Lumbar vertebral 0.92£0.014 1.85 0.102
Tliac bone 0.89%0.014
Lumbe rtebral 0.85+0.,032

Male ORM 10 umbar vertebra 2 -0.56 0.590
Iliac bone 0.81£0.023
L b tebral 0.89+0. 030

SHAM 9 urmbar vertebra 0.78 0.458
Tliac bone 0.86 0. 030

vs. SHAM group, P=>0. 05.

*2 BAKXKRARRE8E QCTE.CSREL
Tab 2 Comparison of QCT/CSR between OVM/ORM and SHAM

Examination techniques Sex Group n Mean £ Std. deviation T value P
D r/cm? F 1 OVM 10 432,030 £10. 27
QCT (mg/em®) cmate ~4.455 0. 003
SHAM 9 451.300 £8.33
Male ORM 10 440, 870 £ 6. 31
—2.856 0.0110
SHAM 9 448,850 5. 80
CSR Female OVM 10 0.808 0. 021
- 4,093 0.001®
SHAM 9 0.857 0. 030
Male ORM 10 0.839%+0.015
—2.070 0. 054
SHAM 9 0.861x0.030

vs. SHAM group, V P<C0. 05.
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Tab 3 Correlation and regression analysis between QCT/CSR and %FF

Examination techniques R B T value Sig.
QCT —0.705 467. 863 6. 0622 0. 000 1V
CSR =0.697 316. 124 6. 824 0. 000 5

D P<20. 05, independent variable %FF.
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Fig 1 Scatter diagram between QCT, CSR and %FF
A': A negative correlation was found between QCT and % FF; B:A negative correlation was found between CSR and % FF;

C: A positive correlation was found between CSR and QCT.
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Fig 2 IOR of In Phase/Out of Phase
A:IOR of In Phase; B:IOR of Out of Phase.
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Fig 3 Pathological result of the ilium bone marrow

A:In SHAM groups. the trabecula Bone is integrity and containing less fat cells ( X 40); B:In OVM/ORM groups, the

trabecula Bone is fracture and containing more fat cells ( X 40); C:In SHAM groups. the volume and number of fat cells are less

(X100); D:In OVM/ORM groups., the volume and number of fat cells are more ( X 100).
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