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Optimal enema and scanning positions for computed tomographic 
examination of colonic cancers and their relation to the location of the 
cancer 
Y. Miyatani, S. Hori, E. Yukawa; OsakalJ 

Lukewarm-water is used as an enema for computed tomographic examination 
of the colonic cancer because it extends the colonic wall for better delineation 
of the tumor extension to the outer surface. The use of lukewarm water 
is effective to reduce the amount of intracolon gas; however, the effect is 
incomplete. We thus determined optimal enema and scanning positions of pt 
and amount of the enema for the delineation of the tumor in 110 pts with lower 
colonic cancers. 
Results: (1) The optimal amount of the enema depended on the distance 
between the anus and lesion. (2) The optimal enema and scanning positions 
for the rectal lesion were supine and supine, respectively, those for the 
sigmoidal lesion, prone and prone, those for the lesion in the lower descending 
colon, left lateral and prone, and those for the lesion in the upper descending 
colon, left lateral and supine. 
Conclusions: Optimization of amount of the enema and enama and scanning 
positions is useful to better deliniation of the tumor extension, and depends on 
the location of the lesion. 
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Standardized CT of the multitraumatlzed patient 
M. Adiels; OskarshamnlS 

Purpose: To develop a rapid way to achieve an accurate radiological evaluation 
of a multitraumatized patient in a standardized manner. The purpose is also train 
the radiographers to perform the examination in the same way every time. 
Methods and Materials: A screening CT-exam was chosen since the trau
matized patient often is in the CT-scanner for an exam of the head. With 
this method the patients are moved just once -to the CT-scanner and that 
is a great advantage compared with conventional X-ray examinations. The 
method has a standard protocol with contiguous 10 mm slices of the head 
pre-contrast, 10 mm slices every 30 mm through thorax-abdomen-pelvis with 
iv contrast medium and two following scanograms of the proximal extremities 
and the trunk. The radiographers have trained the CT-scanning on a dummy 
until they could to it as quick as possible. 
Results: The CT-exam is achieved in 20 minutes. After 100 patients the 
radiographers are very familiar with this method to examine multitraumatized 
patients. 
Conclusion: We have worked with this method since 1991. This is a highly ac
curate CT-examination of the head and body in multitraumatized patients. This 
is important in a small hospital where you don't have many multitraumatized 
patients. 

Dosimetric control of patients and operators during Interventional 
radiology procedures 
M.L. Tatonetti, F. Zucchi, F. Laserra, G. Bardo, P. Di Meo, E. Ottina, 
M. Bellomi, G. Tosi, L. Moro; Milanll 

Purpose: Interventional radiology procedures can involve high levels of radi
ation exposure, both for operators and patients. It is therefore mandatory to 
apply the principles of justification and optimisation, in order to comply, from 
the operative point of view, with the fundamental criteria of radiation protection 
in medicine stated by the ICPR, PUb. 60 (1990). At § 117 and 180 of this 
Publication it is in fact stated that ''when a practice is justified and adopted, it 
is necessary to consider the best way to use the available resources in order 
to reduce radiological risks to the patients and to operators". The dosimetric 
control has therefore the twofold purpose of measuring the dose absorbed 
not only by the operators but also by the patients, '0 ensure an acceptable 
balance between diagnostic relevance and radiation risk to the patients". 
Methods and Materials: Individual dosemeters are commonly used for mon
itoring of operators (thorax-hand-arm, thyroid, forehead and so on), while the 
evaluation of the dose absorbed by the patients can easily be performed ac
cording to integrated measurement of dose-area product during the procedure 
or by the use of in vivo TLD detectors. 
Our study has the aim to estimate the value of the dose absorbed by the 
patient through a simulation with an Alderson Rando, and by the operators, 
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during a standard interventional procedure executed with a General Electric 
AdvantX eqUipment for angiography. We have also evaluated the trend of the 
air Kerma rate isodose curves in the volume centered on beam central axis, 
thus observing how they are modified when further protection devices are 
interposed. The values conform to the indications published on ICRP nr. 57, 
and to the regulations issued by the IEC on Report 601-1-3:1994. 
Results and Conclusion: The results of these measurements allow to state 
the following: 
(1) without the introduction of protection devices the doses absorbed by the 

operators could reach such high levels that the department would be forced 
to limit the number of procedure to be executed by the same operator in a 
period of time; 

(2) the use of multiple individual protection devices allows to maintain the 
dose absorbed by the operators within reasonable limits; 

(3) without the adoption of extremely rigorous modalities the dose locally 
absorbed by the patients COUld, in extreme cases, produce deterministic 
effects and in any case significantly increase the risk of stochastic late 
effects. 

Dosimetric control In spiral and conventional CT 
F. Zucchi, M.L. Tatonetti, C. Resta, M. Paganini, E. Ottina, M. Bellomi, 
G. Tosi, L. Moro; Milanll 

Purpose: The law 230195 that applies the EURATOM directives of 1990-91 
in point of X-ray equipment safety and of sanitary protection of the workers 
and population, specifically refers to the optimisation of the use of ionising 
radiations and states that the choice of the radiological technique for a given 
examination should not only take into account the quality of the radiographic 
image, but also the radiation dose to the patient. The periodic measurement 
of the dose should be foreseen by every Quality Control program and the 
maintenance of the reference doses is a fundamental requirement for the 
optimisation of the procedures. 
Methods and Materials: Based on these premises, the present work has a 
twofold purpose: to measure the effective dose to the patient during CT exam
ination and to compare the CTDI values obtained by conventional technique 
with the corresponding values obtained by spiral procedures, with a General 
Electric Prospeed CT scanner. A dosimetric table has been compiled, its data 
being the effective dose absorbed by the patient during each scan, in function 
of the acquisition parameters. By multiplying these values by the number of 
acquisitions performed it is possible to state, directly on the report, an average 
estimate of the effective dose absorbed by the patient. 
Results and Conclusion: On the other hand, the results obtained by this 
comparison, allow the statement that these two techniques are equivalent, 
from a dosimetric point of view. only when the pitch value is I, while the CTDI 
values turn out to be appreciably different when pitch value is more than 1. 
For these reasons we have studied how to correlate this difference to the bed 
advancement/thickness ratio. Finally we have used these data to estimate the 
effective dose absorbed by the patient during the procedure for the diagnosis 
of bone metastases, thus analyzing the advantages obtained by using a new 
designed spiral technique. 

Technical and methodological changes in contrast X-rays studies on the 
paediatric patients: From analog to digital radiography 
F. Maiuri, M.A. Ciccone. G.P. Chessa. M. Oddone. P. Toms; Genovall 

Purpose: To describe. from the technical point of view. the changes of the 
features of the contrast gastrointestinal and genitourinary X-ray studies in the 
paediatric patients. 
Methods and Materials: The authors evaluated the examinations performed in 
the last ten years in the department of radiology of the paediatric "G. Gaslini" 
Institute of Genoa (Italy). During this period were changed the technical 
equipments (from analog to digital). the types and the concentrations of' 
contrast media, the methodological approach to the patient. 
Results: The passage from analog to digital techniques has introduced new 
methodological aspects: 1) time saving. with the possibility to reduce the 
contrast examinations time (over 50% in cystography); 2 changes in the 
contrast media concentration due to the high contrast resolution of digital 
fluorographic system (> dilution in the contrast gastrointestinal studies and 
< dilution in contrast genitourinary studies); 3) real time image display with 
post-processing and reduction in film consumption. 
Conclualons: The technical advances have permitted the development of 
digital methods in conventional radiology. All the above aspects varied the 
daily activities of radiographers. Particularly. on the paediatric patient contrast 
X-ray examinations, the digital technique made easier and less traumatic the 
report with children. 

RADIOGRAPHERS 

ID RADIOGRAPHERS 

14-001 

Optimal enema and scanning positions for computed tomographic 
examination of colonic cancers and their relation to the location of the 
cancer 
Y. Miyatani, S. Hori, E. Yukawa; OsakalJ 

Lukewarm-water is used as an enema for computed tomographic examination 
of the colonic cancer because it extends the colonic wall for better delineation 
of the tumor extension to the outer surface. The use of lukewarm water 
is effective to reduce the amount of intracolon gas; however, the effect is 
incomplete. We thus determined optimal enema and scanning positions of pt 
and amount of the enema for the delineation of the tumor in 110 pts with lower 
colonic cancers. 
Results: (1) The optimal amount of the enema depended on the distance 
between the anus and lesion. (2) The optimal enema and scanning positions 
for the rectal lesion were supine and supine, respectively, those for the 
sigmoidal lesion, prone and prone, those for the lesion in the lower descending 
colon, left lateral and prone, and those for the lesion in the upper descending 
colon, left lateral and supine. 
Conclusions: Optimization of amount of the enema and enama and scanning 
positions is useful to better deliniation of the tumor extension, and depends on 
the location of the lesion. 
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Standardized CT of the multitraumatlzed patient 
M. Adiels; OskarshamnlS 

Purpose: To develop a rapid way to achieve an accurate radiological evaluation 
of a multitraumatized patient in a standardized manner. The purpose is also train 
the radiographers to perform the examination in the same way every time. 
Methods and Materials: A screening CT-exam was chosen since the trau
matized patient often is in the CT-scanner for an exam of the head. With 
this method the patients are moved just once -to the CT-scanner and that 
is a great advantage compared with conventional X-ray examinations. The 
method has a standard protocol with contiguous 10 mm slices of the head 
pre-contrast, 10 mm slices every 30 mm through thorax-abdomen-pelvis with 
iv contrast medium and two following scanograms of the proximal extremities 
and the trunk. The radiographers have trained the CT-scanning on a dummy 
until they could to it as quick as possible. 
Results: The CT-exam is achieved in 20 minutes. After 100 patients the 
radiographers are very familiar with this method to examine multitraumatized 
patients. 
Conclusion: We have worked with this method since 1991. This is a highly ac
curate CT-examination of the head and body in multitraumatized patients. This 
is important in a small hospital where you don't have many multitraumatized 
patients. 
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Dosimetric control of patients and operators during Interventional 
radiology procedures 
M.L. Tatonetti, F. Zucchi, F. Laserra, G. Bardo, P. Di Meo, E. Ottina, 
M. Bellomi, G. Tosi, L. Moro; Milanll 

Purpose: Interventional radiology procedures can involve high levels of radi
ation exposure, both for operators and patients. It is therefore mandatory to 
apply the principles of justification and optimisation, in order to comply, from 
the operative point of view, with the fundamental criteria of radiation protection 
in medicine stated by the ICPR, PUb. 60 (1990). At § 117 and 180 of this 
Publication it is in fact stated that ''when a practice is justified and adopted, it 
is necessary to consider the best way to use the available resources in order 
to reduce radiological risks to the patients and to operators·. The dosimetric 
control has therefore the twofold purpose of measuring the dose absorbed 
not only by the operators but also by the patients, '0 ensure an acceptable 
balance between diagnostic relevance and radiation risk to the patients·. 
Methods and Materials: Individual dosemeters are commonly used for mon
itoring of operators (thorax-hand-arm, thyroid, forehead and so on), while the 
evaluation of the dose absorbed by the patients can easily be performed ac
cording to integrated measurement of dose-area product during the procedure 
or by the use of in vivo TLD detectors. 
Our study has the aim to estimate the value of the dose absorbed by the 
patient through a simulation with an Alderson Rando, and by the operators, 
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during a standard interventional procedure executed with a General Electric 
AdvantX eqUipment for angiography. We have also evaluated the trend of the 
air Kerma rate isodose curves in the volume centered on beam central axis, 
thus observing how they are modified when further protection devices are 
interposed. The values conform to the indications published on ICRP nr. 57, 
and to the regulations issued by the IEC on Report 601-1-3:1994. 
Results and Conclusion: The results of these measurements allow to state 
the following: 
(1) without the introduction of protection devices the doses absorbed by the 

operators could reach such high levels that the department would be forced 
to limit the number of procedure to be executed by the same operator in a 
period of time; 

(2) the use of multiple individual protection devices allows to maintain the 
dose absorbed by the operators within reasonable limits; 

(3) without the adoption of extremely rigorous modalities the dose locally 
absorbed by the patients COUld, in extreme cases, produce deterministic 
effects and in any case significantly increase the risk of stochastic late 
effects. 
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Dosimetric control In spiral and conventional CT 
F. Zucchi, M.L. Tatonetti, C. Resta, M. Paganini, E. Ottina, M. Bellomi, 
G. Tosi, L. Moro; Milanll 

Purpose: The law 230195 that applies the EURATOM directives of 1990-91 
in point of X-ray equipment safety and of sanitary protection of the workers 
and population, specifically refers to the optimisation of the use of ionising 
radiations and states that the choice of the radiological technique for a given 
examination should not only take into account the quality of the radiographic 
image, but also the radiation dose to the patient. The periodic measurement 
of the dose should be foreseen by every Quality Control program and the 
maintenance of the reference doses is a fundamental requirement for the 
optimisation of the procedures. 
Methods and Materials: Based on these premises, the present work has a 
twofold purpose: to measure the effective dose to the patient during CT exam
ination and to compare the CTDI values obtained by conventional technique 
with the corresponding values obtained by spiral procedures, with a General 
Electric Prospeed CT scanner. A dosimetric table has been compiled, its data 
being the effective dose absorbed by the patient during each scan, in function 
of the acquisition parameters. By multiplying these values by the number of 
acquisitions performed it is possible to state, directly on the report, an average 
estimate of the effective dose absorbed by the patient. 
Results and Conclusion: On the other hand, the results obtained by this 
comparison, allow the statement that these two techniques are equivalent, 
from a dosimetric point of view. only when the pitch value is 1. while the CTDI 
values turn out to be appreciably different when pitch value is more than 1. 
For these reasons we have studied how to correlate this difference to the bed 
advancement/thickness ratio. Finally we have used these data to estimate the 
effective dose absorbed by the patient during the procedure for the diagnosis 
of bone metastases, thus analyzing the advantages obtained by using a new 
designed spiral technique. 
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Technical and methodological changes in contrast X-rays studies on the 
paediatric patients: From analog to digital radiography 
F. Maiuri, M.A. Ciccone. G.P. Chessa. M. Oddone. P. Toms; Genovall 

Purpose: To describe. from the technical point of view. the changes of the 
features of the contrast gastrointestinal and genitourinary X-ray studies in the 
paediatric patients. 
Methods and Materials: The authors evaluated the examinations performed in 
the last ten years in the department of radiology of the paediatric "G. Gaslini" 
Institute of Genoa (Italy). During this period were changed the technical 
equipments (from analog to digital). the types and the concentrations of' 
contrast media, the methodological approach to the patient. 
Results: The passage from analog to digital techniques has introduced new 
methodological aspects: 1) time saving. with the possibility to reduce the 
contrast examinations time (over 50"10 in cystography); 2 changes in the 
contrast media concentration due to the high contrast resolution of digital 
fluorographic system (> dilution in the contrast gastrointestinal studies and 
< dilution in contrast genitourinary studies); 3) real time image display with 
post-processing and reduction in film consumption. 
Conclusions: The technical advances have permitted the development of 
digital methods in conventional radiology. All the above aspects varied the 
daily activities of radiographers. Particularly. on the paediatric patient contrast 
X-ray examinations, the digital technique made easier and less traumatic the 
report with children. 




