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Medical Exposure and Its Risks in Japan
Tomoko Kusama
Oita Universily of Nursing and Health Sciences
(Abstract ) o B

Diagnostic X-rays are the largest artilicial source ol radiation exposure to the general public
in the world. In Japan, the per capita dose of medical exposure has formerly been very similar to
that of natural radiation exposure, 2.4 mSv per vear. Recently, the frequency of diagnostic X-
rays per 1000 population and the attributable risk of cancer from X-ray diagnosis in 15 developed
countries were reported. These values in Japan were 1,477 and 3.2%, respectively. Both values
were the highest in the 15 countries. Frequencies of upper GI tract examinations and CT scans,
which give high effective doses to each patient, were particularly higher in Japan than in those
other countries. Justification and optimization of radiation proteclion are essential for the
control and management of medical exposure. In Japan, all medical doctors are able to carry out
radiation diagnoses. Therefore it is necessary for general practitioners to be concerned about
medical exposure and to have skill in the protection of patients from radiation.

Keywords . Medical exposure, Attributable risk, Justification of examination
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Dose Quantities for CT, and Improvement of the Scanner

Masaaki Akahane, Kuni Ohtomo

Department of Radiology, Graduate School of Medicine, University of Tokyo

upper limit of the dose.

Technical improvement in CT equipment such as automatic exposure control is necessary
for unfailing dose management. If we choose a
facturer will be encouraged to develop and implement further improvement.

Keywords - Computed tomography, CT dose index (CTDI),

In view of the increasing radiation burden from CT, we should make efforts to minimize the
dose given to the patients. In this article, we discuss three essentials to achieve dose reduction :
to be familiar with the dose quantities for CT, to be aware of the criterion for the upper limit of |
the dose, and to choose a low-dose scanner on renewal,

Volume CTDI (CT dose index) and DLP (dose-length product) are the essential dose
measurements for CT examination. Original CTDI is the sum of the dose inside and outside the
scanned slice. Volume CTDI is a weighted mixture of the central and peripheral CTDI with
correction for the pitch. DLP is the product of volume CTDI and the scan length.

The reference dose values are proposed on the basis of the third quartile value of the
distribution of doses in a wide-scale survey. The values can be regarded as the criterion of the

“low-dose” scanner on renewal, the manu-

Automatic exposure control |
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Fig.1 CT dose index : CTDI

LR 3400 0.0190="7.6mSv &

CTDI is the sum of the dose inside and outside the

scanned slice. (FWHM : full width at half maximum)

CTDI (Computed Tomography Dose Index : CT
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Fig.2 Reference dose value
The reference dose values (RDV) are
proposed on the basis of the third quartile
value of the distribution of doses in a wide-
scale survey.
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Table.2 Reference dose values for children and
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Current Status of Pediatric Multislice CT Focused on Radiation Dose
Reduction

Osamu Miyazaki, M.D.

Department of Radiology, National Center for Child Health and Development

~ (Abstract) - - ]

The purpose of this review article is to discuss the current status of pediatric multislice CT
(MSCT) in Japan. The evolution of the CT scanner has developed new means of diagnosis of
pediatric disease, such as acute appendicitis and congenital heart disease (3-DCT angiography).
Our survey suggested that oplimization of pediatric MSCT has already been carried out by 90%
of respondents, based on lechnician's experience or automatic exposure controller. However,
the situation of dose control of pediatric CT seems to be somewhat different from the [CRP
recommendation because of the low occupancy ratio of radiologist to CT unit in Japan. The age-
hased average mAs setting for Japanese abdominal CT seems to be almost the same as in the
previously published US survey (2001). The last content of this article describes how we
decided the weight-based parameter setting for our 8 data acquisition system MSCT.

Keywords . CT, Children, Survey
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Fig.2 Summary of current status of pediatric CT in Japan, questionnaire 2004

Note low occupancy ratio of radiologist for 1 CT unit in Japan, it is less than one radiologist per
one unit all over the country. Gross percentages of respondents in this figure represent the survey
results of pediatric MSCT in Japan. AEC = automatic exposure controller
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Special Comment : From the Viewpoint of the Radiation Protection
Committee of Japan Radiological Society

Shunsuke Nosaka, M.D.

Division of Pediatric Imaging, Department of Radiology, National Center for Child Health and Development

(Abstract)

This special comment will summarize ; recent articles mentioning the estimation of cancer
risks from diagnostic X-rays especially concerning CT, reports as “front page news” by mass
media, and the official response of the Japan Radiological Society. This special comment will
also deal with ; the basic principles of low dose radiation based on linear extrapolation, the issue
of unlimited medical radiation dose, the current status of CT in the Japanese health care system,
and the future announcement regarding pediatric CT which will be made by the Japan
Radiological Society.

Keywords . Pediatric CT, Radiation dose, Dose reduction, Estimated cancer risk,
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Usefulness of Curved Planar Reformation Using Multidetector Row CT
for the Demonstration of Pancreaticobiliary Maljunction in Children

Fumitoshi Aga, Mitsuru Matsuki, Shuji Kanazawa, Hiroyuki Kani, Syushi Yoshikawa,
[samu Narabayashi, Daisuke Masuda!’, Toshihiro Inoue!, Yoshifumi Arisaka",
Mitsuhiko Iwamoto®, Yoshiharu Miyamoto®, Kyoichi Takaori*’, Nobuhiko Tanigawa®

Department of Radiology, 2nd Department of Internal Medicine!’,
Department of General and Gastroenterological Surgery?®', Osaka Medical College

We examined four children with pancreaticobiliary maljunction in whom curved planar
reformation (CPR) obtained by multidetector row CT (MDCT) was useful in evaluating the confluence
of the common bile duct and main pancreatic duct (MPD). Magnetic resonance cholangiopancreato-
graphy (MRCP) was performed in all patients, but it could not demonstrate the confluence. Contrast-
enhanced CT at the pancreatic parenchymal phase was performed using 4DAS MDCT, and CPR was
obtained using multiplanar reformation software by tracing the MPD. The CPR clearly showed the
confluence, even in those patients who could not perform a respiratory stop during the contrast-enhanced
CT examination. These CPR findings corresponded to the endoscopic cholangio-pancreatography
(ERCP) or intraoperative cholangiography. We consider that CPR using MDCT can be useful also in the
diagnosis of pancreaticobiliary maljunction with unclear biliary dilatation, which is difficult to evaluate by
ultrasonography, axial CT images, or MRCP.

Pancreaticobiliary maljunction, Multidetector row CT (MDCT),
Curved planar reformation (CPR)
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Fig.1 Curved planar reformation (CPR)
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CPR is obtained using multiplanar reformation software by tracing the main pancreatic

duct (MPD) (black lines).
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Table 1 Preoperative examination in pancreaticobiliary maljunction

Age ERCP | Thin slice MRCP | Thick slice MRCP | CPR
#1 11m o X AN O
#2 | 2y9m | — X X O
#3 | 1lly8m | — bt A ®)
16y1m A X X O

pancreatic duct (MPD)

x> O

. showed only the CBD
: not performed

. showed the confluence of the common hile duct (CBD) and main

. showed the CBD and MPD but not the confluence
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Fig.2 11-month old male with pancreaticobiliary maljunction
a : MRCP shows biliary dilatation (*) and MPD (arrows), but not the confluence.
CBD : common bile duct.
b : CPR demonstrates the confluence (arrow) of biliary dilatation and MPD.
: Expanded view of CPR clearly shows the confluence (arrow).
d : ERCP image corresponds to the CPR image. (arrow : confluence)
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Fig.3 11-year 8-month old female with pancreaticobiliary maljunctuon

a : MRCP shows biliary dilatation

(*), but not MPD. (GB : gall bladder)

b : CPR demonstrates the confluence of biliary dilatation (arrow) and MPD.
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The efficacy of MR portography in
a Case of Intrahepatic Portosystemic Venous Shunt

Ken-ichi Murakami, Hideo Takamatsu, Hiroyuki Noguchi, Hiroyuki Tahara, Tatsuru Kaji

Department of Pediatric Surgery, Kagoshima University

Abstract | We report a case of a girl with intrahepatic portosystemic venous shunt. She was 13 vears
old, and was admitted with a dysplasia of the right hip joint. Hepatic dysfunction was pointed out before
the operation, and she was transferred to our hospital.

Abdominal US showed dilatation of the left portal branch and left hepatic vein, and multiple
hyperechoic masses in the liver, We diagnosed it as a focal nodular hypertrophy (FNH) due to irregular
distribution of the portal flow. Moreover, she showed mild hyperammonemia and hyper bile-acidemia.

She underwent an operation for ligation of the shunt 11 months after the first admission. We found
the original vas flowing into the hepatic vein after identification of the SVC and portal vein. We ligated the
shunt flow after recognition of minimal elevation of the portal pressure. The intrahepatic nodule was
found on intraoperative biopsy to be due to regenerative hypertrophy. After the operation, the right
hepatic vein flow got better, with no dilatation of shunt flow or portal flow. She recovered from
hyperammonemia and portal hypertension and was kept under observation at the Outpatient Clinic.

K’qwi-‘urd.s' Portal hypertension, Infrahepatic portosystemic venous shunt, Hyperammonemia,
~ Ligation, MR portography
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Table 1 Laboratory data on admission
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SR X A,
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DFSERRZ O 5 BS8O MG —fli % Lk L 7=,
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RS b Ay, AS TR O R HE RS
GO R AR 7z, E A ORI IS o 1Y

WBC 5100 /gl D-bil 0.4 mg/dl Na 139 mEq/L
Eo 6 % AST 47 U/L K 4.0 mEq/L
Neu 41 % ALT 39 U/L Cl 108 mEqg/L
Seg 0 % LDH 470 IU/L Ca 8.8 mg/dl
Ly 47 % ALP 503 1U/L CRP 0.05 mg/dl
Mo 6 % ChE 205 TU/L FBS 85 mg/dl
RBC 405 X10%/pl GT 45 TU/L NH3 138 ng/ml
Hb 13.2 g/dl AMY 46 1U/L TBA* 171 s mol/l
Ht 38.0 % CPK 93 IU/L Galactose 2.0 mg/dl
Plt 20 | X1{)4/.u| TP 6.8 g/dl HBsAg =)

BUN 54 mg/dl
PT 67 % Cre 0.4 mg/dl Ferritin 41 ng/ml
APTT 474 sec NSE 6.7 ng/ml
Fib 240 mg/dl CEA 2.3 ng/ml
HPT 61 % AFP 1.2 ng/ml
ATII 72 %
T-bil 0.9 mg/dl

*TBA : Total bile acid
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Abdominal ultrasonography
Abdominal ultrasonography
shows dilatation of the left branch
of the portal vein (white arrow)
and the left hepatic vein (black
arrowhead). It also shows multi-
ple hyperechoic nodules in the
liver (black arrows).

Fig.2 Preoperative computed tomography Fig.3 MR portography
CT shows multiple nodules with enhan- MR portography shows an intrahepatic
cement (arrowheads). It also shows a porto-hepatic venous shunt (arrow).
dilated left portal vein (arrow). Shunt flow went into the left hepatic vein
(arrowhead) .

Hepatic vein
(Main trunk)

/

Shunt flow

! - "
&.l 4 . w - s
Fig.4 Intraoperative findings
Intraoperative findings show a shunt flow (arrow) into the left hepatic vein.
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The level of serum ammonium and total bile acid after the operation went down dramatically.

Fig.6 Multiple enhanced nodules were reduced
dramatically 8 months after operation.

a . CT scan before aperation

b : CT scan after operation
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Fig.7 The high signal area on T1 of bilateral globi pallidi vanished (arrows).
a . Head MR Image before operation,
b I Head MR Image 20 months after operation.
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