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Application of High Kilo-Voltage Technique
in Roentgenodiagnosis of Pneumoconioses

Ding Maobo

According the Chinese “Roentgenodiagno-
stic Criteria of Pneumoconioses 1986”, high
quality of chest film is the prerequisite to det-
ect pneumoconiosis from dust-exposed worke-
rs, However, variation of interpretation
of the films between different observers and
by the same obserer but in different sessions
remained high when the conventional radiog-
raphs were classified, even the Standard Fil-
ms of 1986 Criteria were being compared th-
roughost the procedure, In respective study,

many factors causing this variation could be

considered, The inherent disadvanfage of low
kV is, perhaps, the most important one, The
information conveyed by a film exposed 1o
X-~ray with 5¢-70kV, is reduced due to high
contrast of image, superimposed shadows of
ribs, heart, pectoral muscles, breasts and
hyperadiposis in both sexes, The scope of this
study, .
(8) To apply high voltage technique to
solve the problem of information mentioned
above;

() To collect a series of reference films
wsing high kilo-voltage technique for the rev-
ision of the Standard Films in near future.

During the fifties, Dr, Tuddenham, Dir-
ector of Radiology, University of Pennsylvan-
ia, School of Mediciné, and many other exp-
erts, found poor perceptivility of the conven-
tional chest films when they compared post
-mortum findings with radiographs exposed
shortly before death, Large masses found at
" antopsy but could not be revealed on radiogr-
aphs, ‘

~ Since then, efforts had been made by
many experts for answering questions such
as, how could such large lesions be concealed
and what might be done to obviate the

problem, They concluded that lesions might
be obscured on conventional radiographs on
account of following factors, ‘

(a) Poor matching of overall shadows
with the film characteristic curve;

(b) Small peripheral pulmanary lesions
might be completely shaded by radio-opacity
of overlying ribs, etc,

(¢) Superimposed shadows might reduce
the percepiion of auy small opactities;

(d) The influence of the background
contrast,

Theoratically, All these factors would be
very much minimized with the application of
high energy radiation which works in accord-
ance with the principle of Compton-Wu Att-
enuation, Further investigation displayed that
high kV chest films could definitely reduce
the film contrast, increase penetration, lead to

etter matching with the film characteristic
curve and less obscurity, heoce, the quality
of information would be greatly improved.

Earlier investigation and trial were not
very satisfactory. In order %o obtain a reliable
guide to guarantee a consistantly high output
of excellent films and an acceptable fraction
of poor films, people had done great effort

" for over 30 years yet the problem remained

to be solved. M.O had called the application
of high kV technique since the publication o
its well known revised Guideline of Classific-
ation 1980 in which no instructien of radiati-
on procedure available and only six films of
high kV classified as quality grade 1 included
in its more well known Standard Film of 22

pieces, In China,at the beginning of eighties,

pneumoconiosis surveys as well as radiological
clinics of gencral hospitals used low kV tech-
nique routinely, no much. attention paid to
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The somatosensory (SEP), visual (VEP)
and brain stem auditory (BAEP) evoked
potentials were conducted in 10¢ Healthy adults
and the normial limits of the three modalities
of evoked potential were obtained by a regre-
ssion equation with 2,5 times standard devia-
tion of the residual deviation, The resulis of
multimodality of evoked potentials in 180
patients compared with the normal values
showed that the changes of long latency com-
ponents of SEP(N32,Ngo), the INI—V interpe-

ak latency of BAEP and the P,,, latency of

VEP were significantly sensitive parameters
in evaluating brain dysfunction and prediction
of prognosis, The CT scanning in 100 patients
confirmed the selective lesions in bilateral su-
beortical white matter and globus pallidus
which led to brain atrophy at later stage,

The results of an epidemiological study on

223 in patients and analysed by Logistic regr-

ession revealed that the risk factors for the
development of delayed encephalopathy inclu-
ding elderliness, mental work, previously
with hypertension, coma lasting for 2-3 days,
long standing dizziness and fatigue after
regaining conciousness and mental stimulation
during recovery, | “

The determination of myelin basic protein
and IgG in cerebral spinal fluid indicates the
possible immunological mechanism of occurre-
nce of delayed encephalopathy,
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2. Chronic earbon disulphide poisoning

To detect the neurobehavioral effects of
carbon disulphide and other solvents, the WHO
neurobehavioral core test batteries (WHO/
NCTB)were adapted into Chinese version sho-
wing comparable validity and higher applica-
bility, The reaction time eguipment has been
reproduced in China following the WHO design
and supplied to the users in China with much
cheaper cort, A computerized neurobehavioral
evaluation system in Chinese version (NES-C)
has also been developed which is as efficient
and applicable as those applied in the English
speaking countries,

Evidences obtained by electromyographic
studies, ophthalmological examinations ana
detection of urinary TTCA point out the nee-
essity of revision of the current diagnositic
criteria for chronic carbon disulphide poiso-
ning, In addition depletion of prostaglandin ¥,
in brain was found in the animal studies,

3, Acrylamide poisoning

The significance of electroneuromyography
in early detection of toxic neuropathy in
addition to the mcupational history and clini-
cal manifestations Has led to the establishmenit
of diagnostic criteria for occupational acrylam-
ide roisoning, ‘

Disturbances of calcium hemostasis were
explored in the imfeétigation of mechanism of

¢ erylamide neurotexicity,

(REHNTID
the advantage of high kV technique.

During the past 4~5 years, we have fina-
lized our investigation and in our routine.
work, the radiographs of excellent quality is
kept steadily at a rate of 60~70% . We establ-
ished procedure in detail for exposure which
turned out to be practical and useful during
training demonstration, A series of 37 chest
films showing every category of 1986 Chinese
Classification of Pneumoconioses had been co-
Hected, These films “could be used as the

bases of estabishing a new set of Standard
Films, 20 of these films were comparable
with the ILO Standard Films 1980, 16 of
them had betier morphology of opacities as
well as technical quality. Another 2 were at
the same level, Dr, Greene of MGH Harvard
Medical School in "Boston,
with the quality of our films, wrote 1o us
extending his heartiest congratulations for the

being impressed

guality of film which he considerd being of
highest standard one to which he did not
often ‘meet in the United States,



