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INTROSUSTION AND 4IN OF JORK

There are two ways of obtaining maznified
image on roentgenozrams., One is the methol of
first taking a clear and sharp roentgencaram
and having the image enlarged opticaily, or in-

directly. As the applicability of this method

to clinical medicine is limited, indirect, maz-

nification roentzenography is not described here.

‘he other method is based on the object

being placed midway between an x-ray tube with

a small focal spot and the x-ray film., As the
X=rays diverge, a magnified imaze is obtaineil
directly on *the x-ray film. 7his nethol is

simnle in technigue anil vroviies rich ani ivo-

i

nificant findings for diarnosis, (Takahashi

Sakuma 1975).

Jdish resclution ralisgrachy for “he detsct-

icn of subtle changes in the perinheral skele-

cation techniques. Optical rmasnification and
ralisrrachic magnification, A comprehenzivae
comvarison of poth wethols to ¢ mnares the inag-
ing e2rformance anl clinical rosuls: usins 53th

technics was done by (XKunio Loi, farry K. Tenant,

Ye3., and Kurt Rossmann, Fh.o. 1976).
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In other countries an x-ray tube with 0.1mm
foecal spot has alsn peen manufactured very re-
cently and the clinical value of mapgnification

radicrraphy, has opeen confirmed,

Macroradiography by definition in a radio-
craph 1s directly rvelate! to the size of the
tube Locus and to the relationchip in distance

vetween the tube focus, the subject and the film

(Clark 1960).

However, Clark made ldirect ralioerraphic en-
larzement posusible by the provision of a fine
focus tube having a O0.3mm square focal spot.
st it's best, such a tube will allow hish defini-

tion enlariement up to % times.

Joseph J. and Bookstein, .., anl Erich
Toeeli, M.D., 1971, had done their work on mag-
nification raiisoraphy eaployins a nowminal O.%mm
feeal spot, 2 tiwes maonification, and an air T
reiduction of scatter wvrovided a more than 2 fold
increase in line palr resolution, in comparison
te Slanmdard techniques utinz o 1mm focal spot.
When the swaller focal spot ani a rovatine «rid

e comolned, resolution was proctically eagual to
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2 times magnification when the magnification pro-

cess was performed, using 100mA. Image quality
was further enhanced by 2 times masnification

when 50mA was used., Air gap reduction of scat-

ter offered no advantage over rotating 8:t grid,

As for Joseph J. Bookstein M.D., and 7. Jordan

Powell, K.S., their main work was to show that

magnification radiography increase line pair re-
solution by more than 1004 compared to standard
radiography due to small focal spot, the eliminat-
ion of the line images seen with a stationary
grid, and the magnification itself. Air gap re-
duction of scatter is not essential with this
technic, indeed it seems to be slightly inferior
to a rotating 8:1 grid in this respect. They
had employed a <rid to reduce scatter during
magnification radiography to a limited deazree.
Their current method involved the use of a short

tarzet film distance and a rotating gzrid for con-

venience, they called it Short Tarzet Film mag-

nification (STF),.

Recent advances in technnloey have made radio-
grapnic magnification of *he skeleton clinically
feasible. A new electron gun nierofocal tube

combined with new high-resolution recording
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systems were used to perform maznification radio-

graphy which was then compared with conventional
contact radiography. wuantitative evaluation
include measurements of speed, contrast, resolut-

ion and noise. wualitative evaluation included

an analysis of 2/5 clinical cases in which both
techniques were used. The superior imaze quality
of direct radiographic magnification is confirmed
and the clinical areas in which it oroved most

helpful are defined (Harry K. Genant, k.D., 1977)

Dr. M. Langlotiz T. Lanprecht (1980) described
in detail a simplified technique, suitable for
orthopaedic radiography. The zreater information
obtained from maznified exposures, as compared
with standard exposures was lemonstrated by
numerous examplas. The measurably better image
quality of magnification exposures results princi-

pally from the increased object-film distance and

from the small field size - high degree of coll-
imation - =zenerally used which leads to such a
reduction in scattered radiation that an anti-
scatter grid can be disnensed with even in the

case of relatively thick objects. The importance

Fal

%

nf the

b

ine focus lies mainly in the fact that

it reduces the geometrical unsharpness to be
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expected with an increased object film 1is*ance
to the minimum. The optimum degree of magnifi-
cation is a function of tube characteristics
(focus loadability), the type of object (raiiat-
ion scatter), the exoosure data and the imazing

system (film, screen). The factors with the

sreatest limiting effect on the dezree of enlarge-
ment are the relatively low. Loadability of the
fine focus tube anl the resulting need for small

focus film distance.

As the maximum dezree of enlarzement cannot
in any case be used, the requirements for equip-
ment and exanination technigue becone simpler,
so that the exaninaticn 2an be carried out on a
nyrmal orthopaediic-focus tuhe with a focal spot
of less than 0.3%mm. Combination cf the fTine
focus with a focus of a nornal size provides an
x-ray unit which meets all requirements for
standard orthovnaedic examinations. More than
500 examinations with radiasraphic enlarzerent
have been carried cut in the x-ray comvartzment
of Balgrist Orthovpaelic University Clinic bestween
tst Jeptember 1975 anil 1st Sectember 1979,

The examinations were carried out in 2atientz of

all azea, were prinzcir-ally concerned ~ith s3zeous
disease involving chanzes in the bone striucture.
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In more than two thirds of all cases the final
diaznosis could be confirmed by histological
examination (Tumours, Osteomyelitis), by other
diagnestic methods or by the clinical course of

the disease.
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THEORETICAL CONSIDERATION
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THEQORETICAL CONSIDERATICN

If the early stages of any disease begin

with the involvement of small area of cells or

tissue, the early diagnosis of pathologic chang-
es by means of radiography should concenirate
first on the letection »of such ninate changes,
The ideal solution would be to produce x-ray
images of findings much figer than those obser-

vable by the naked eye, and herein 1lieg a new
£iel.} of research that i1s believed to be with

develcoping.

< .

h2 intrcduction of a 0.5mm focal=-spot ro-

3

tating-anode tube about 25 years ago opened the

way to the clinical application of magunification

radiography.

In 19%2 an x-ray tube with a 0.15mm focal
spot was producel, by reconstructing an existing
an existing fixed-ancde tube. Thig x-ray tube
has been improved step by step, so that tubes

with focal spots of O.1mm or 0.0%mm are now availi-

able in Jaran. Thus it has become possible to

-

aobtain 4 to 5 X maznification images of minute

lesicns that could not be imaged by normal roent-

genography. (Takahashi Sakuma 1975)
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Recent advances in Techneology have made
radiographic magnification of the skeleton

¢linically feasible. A new electron gum micro-

focal tube combined with new high-resolution
recording systems were used to perform magnif-

ication radiography which was then compared with

conventional contact radiographic magnification
is confirmed and the clinical areas in which it
proved most helpful are defined (Harry K. Genant

The aim of our work in this Thesis is to

show how interpretation of magnified x-ray pic-

tures show special features that are not seen
in the normal roentgenograms. Next we will
describe in detail Techniques necessary for

satisfactory magnification radiozraphy.

Finally, we discuss the actual interpretai-
ion of the finer parts of the body as revealed
by magnification radiography on the basis of a
comparison of x-ray images taken clinically
by both normal roentgenozraphy and magnificatién

radiocsraphy.
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MATERIALS AND METHODS
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