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Basic Principles and Clinical Applications of Helical Scan. Applications of Cominubﬁsﬂotation CT. Edited by

Kazue Kimura and Sukehiko Koga. Tokyo: Iryokagakusha, 287 pp., 1993. $88.

Amgjor advance in CT was introduced at the 1989 meeting of the
Radiological Saciety of North America. Helical CT (also referred to as
spiral CT) was demonstrated as an alternative to conventional “step
and shoot” or “slice by slice” CT. Recognized for its fast volumetric

scanning and retrospective imaging capabilities, helical CT is replac- -

ing conventional CT in most clinical applications. It will be widely
accepted as the de facto standard method of CT in the foreseeable
future. Although the number of relevant publications increases each
year, this book is the first survey text on this new technique.

The book explains basic CT principles and performance and is a
state-of-the-art summary of CT dlinical applications in Japan, with
an emphasis on hefical CT. The 35 contributing authors are all Japa-

nese; they represent six major Japanese medical institutions and .
the Toshiba Corporation. Extensive reference is:made.to publica- -
tions in the Japanese literature, most of which are unfamiliar and. .

inaccessible elsewhere in the world. The text has been translated
into English and is remarkably well edited and readable. .

The volume consists of 20 chapters divided into four major sections:
(1) technical development of CT: (2) dynamic CT applications. including
subtraction cineangiography of the CNS, evaluation of abnormal move-
ments of the extemal ocular muscle, respiratory scanning in chest dis-
ease, and observation of tumor hemodynamics; (3) three-dimensional
CT, including surface and muitiplanar reconstruction techniques used in
imaging the head and neck and benign' pulmonary lesions and tumors;
and (4) aigorithms for helical CT and characteristics of helical CT scans.

The fourth, and largest, section begins with a scholarly review of
helical CT in comparison with conventional CT, electron-beam CT,
and MR imaging. Neurosurgical planning based on findings on heli-
cal scans is described, and its promise for dlinical use is discussed.
A three-dimensional helical CT contrast imaging method for vascu-
lar structures, CT angiography, is described. This technique permits
synthesis of 512 x 512 multiplanar and three-dimensional surface
reconstruction images within a short time. Further postprocessing
produces multiplanar and three-dimensional surface images, not the
more familiar maximum- or minimum-intensity-projection or volumet-
ric three-dimensional forms. it appears that CT angiography is in an
earlier stage of development in Japan than we are accustomed to
reading about in the current radiologic literature.

Helical CT assessment of the right cardiophrenic angle is reported
and compared with conventional chest radiographs. Helical CT also

has applications in examination of the lungs, mainly detection and eval-
uation of lesions. It is claimed that pulmonary lesions as small as 3 mm
can be detected by using hefical CT, which makes mass screening pos-

__sible. Cost and diagnostic efficacy and outcome are not addressed,

e

Cardiac motion artifacts have been a major problem in conventional
CT studies of the heart. An ECG-gated helical CT method is outlined
that facilitates morphologic diagnosis with sections scanned during
diastole. Helical CT of the liver and pancreas is also explored. Because
of the low contrast between some lesions and nomnal tissues, more
effective contrast media is desirabie for improved dlinical usefulness,

* The chapters on clinical applications of helical CT in epecific
areas are particularly interesting. Important similarities and differ-
ences between Japanese and North American dlinical practice are
found in every chapter. Specific applications included are recon-

- >, Structive surgery of facial bones, orthopedic surgery, imaging of
-~ temporal and orbital trauma, imaging of orbital lesions, and imaging

of adrenal glands. Imaging of the temporal bone is a primary exam-
ple of an application that requires high-resolution images. As illus-
trated in the book, because of overlapping reconstruction, helical CT
is superior to conventionat CT in three-dimensional visualization of
bony structures as small as 0.9 mm. Several examples of three-

- gimensional CT scans of the middle and inner ear are included, and

thair quality is superlative. A study on voluine measurements based
on conventional and helical scans is also informative. Finally, the
application of helical CT in radiotherapy is discussed.

The book is timely and amplifies several well-known and some
not so well-recognized applications of helical CT. The quality of the
CT scans is superb. The same is true for the many other illustra-
tions. The book would be even more valuable if more work done out-
side Japan were mentioned. We highly recommend this edited
callection to residents as an introductory survey text, to radiologists
and physicians as a reference, and to medical physicists and imag-
ing system engineers as a source for the medical relevance of helj-
cal CT and information on the current state of CT developments and
applications in Japan.

Michael W. Vannier

Ge Wang

Washington University School of Medicine,
Mallinckrodt Institute of Radiology

Saint Louis, MO 63110




