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English Abstract

Liver cirrhosis is a commonly encountered
end stage liver disease resulting from a variety
of causes. Liver cirrhosis might lead to portal
hypertension, esophageal varices, upper
gastrointestinal tract bleeding, splenomegaly,
and ascites. Many patients may even develop
hepatoma later on. Traditionally, imaging
modalities diagnosing this liver disease,
including  sonography  and
helpful  for

morphological evauation. This means that

computed
tomography, are only

most of the patients can only be diagnosed in
the late stage of the disease process. At this
time, supportive treatment is the only
treatment of choice and therefore is of limited
help.

Different from other imaging modalities, MR
imaging affords not only morphological
assessment but aso tissue parameter
information, such as T1 relaxation time, T2
relaxation time, and magnetization transfer
contrast effect, which refers to qualitative or
guantitative evaluation of various tissue
components. This function is far beyond other
modalities can achieve. It is well-known that
contrast (MTC)

magnetization  transfer



can evaduate macromolecular

imaging
component of a specific tissue by applying
either a on-resonance or off-resonance
pre-saturation pulse prior to a conventional
pulse sequence. Liver cirrhosis is a good
example which this technique can be applied
to. MTC has been proved to be feasible for
evaluation of frank liver cirrhosis. However,
the role of this new technique for assessment
of early liver fibrosis before morphological
change is still not clear. Based on this reason
and the importance of early diagnosis of liver
fibrosis, this project aim to test the feasibility
of MTC imaging for the early stage of this
disease entity.

This project established an anima model of
early liver fibrosis in New Zealand rabbits by
oral feeding carbon tetrachloride. The MR
examination was carried out in al1.5 TesaMR
scanner. Various pulse sequences for
measurement of T1,T2, and MT effect were
obtained. These examinations were performed
from 2 weeks to 9 months after the chemical
induction. Immediately after each MR
examination, specimen of liver tissue from
needle biopsy were sent for pathological
assessment of the tissue change. The collagen
amount of the liver tissue were stained
specifically and quantitatively assessed by a
imaging processing soft ware. These
pathological results were compared with those
of the MR imaging. Our study results showed
MT effect in early liver fibrosis has a
significant difference from that of normal

rabbit liver tissue. While, both T1 and T2

relaxation time did not show any significant

difference in both study groups.

Keywords : liver cirrhosis,

magnetization transfer,

hepatoma,
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Appendix

M agnetization Transfer Contrast (MTC)
Imaging of Early Liver Cirrhosis
Theoretical Underpinning

In MR, the relaxation in tissue is
strongly influenced by the presence of
solidlike macromolecular protons that
occur in organized structures, such as
proteins and collagen. These protons are
normally invisible in MRI because of
their inherently short transverse
relaxation time. However, indirect
effects of the solidlike pool may be
detected and visualized in MRI. This
type of image contrast is broadly
characterized as magnetization transfer
contrast (MTC). There are avariety of
ways to monitor the interaction between
these two different proton pools and
measure or demonstrate M T effects.
Oneideal way isto partialy saturate the
semisolid pool with respect to the liquid

pool through the use of preparation

pulses preceding the routine 7 /2 RF
pulse (Fig.). In thisway, along,
low-amplitude RF pulse is applied many
kilohertz off-resonance to water. We can
therefore take the advantage of the fact
that the macromolecular spins have

much shorter T2 (approximately 10 1 )

and a much broader resonance line
width (10s of kHz) than the water. The
preparation pulse will preferentialy
saturate the solidlike protons while
barely affecting the water protons.

M agnetization exchange between the
two pools then transfers saturation into
the water pool so that a subsequent
measurement returns a reduced signal

intensity from the water.
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