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Contrast Study of the Gastrointestinal Tract
Shunsuke Nosaka, M.D.

Division of Pediatric Imaging, Department of Radiology, National Center for Child Health and Development
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This article describes the current status of contrast study of the gastrointestinal tract in
Practical aspects of the examination, potential warning during the examination,
information regarding contrast media and patient immohbilization are mentioned.
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Fig.1 Crohn’s disease
A 16-year-old boy with chronic recurrent
abdominal pain. Two views of enteroclysis
show widespread nodularity suggestive of
“cobblestone appearance” (arrows on a)
and linear ulcers (arrows on b).

Fig.2 Normal upper gastrointestinal series
A 7-day-old neonate underwent an upper gastrointestinal series to rule out tracheo esophageal
fistula. The examination was done with a nasal tube in place. Single-contrast examination
shows normal esophagus on both lateral (a) and frontal {(b) views. The image with the patient
lying on the right side {c) reveals normally appearing gastric antrum, pylorus and duodenal
loop. As soon as the distal part of the duodenum appears to fill, the patient is quickly turned
supine, then briefly onto the left side to drain the contrast medium out of the antrum and into
the fundus, and quickly back to the supine position. The duodenojejunal flexure (arrow on d) is
located to the left of the vertebral body and near the same level as the duodenal bulb.
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Double aortic arch

A 3-month-old boy with clinical diagnosis of aspiration
pneumonia. Barium swallow examination reveals a
small amount of nasopharyngeal reflux of the contrast
medium. In addition, there appears to be a posterior
indentation of the upper part of the thoracic
esophagus. Subsequent CT reveals double aortic arch.
Images of b-e : axial post-contrast administration, f-h :
coronal MPR images, i : 3-D reconstruction image.
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Fig.4 Hypertrophic pyloric stenosis
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b. FERH{LE

A 16-day-old neonate with non-bilious vomiting. Transverse (a) and longitudinal (b)
images of the upper abdomen show thickened pyloric muscle. A supine abdominal
radiograph (c) reveals gastric indentation suggestive of hyperperistalsis. Distal bowel
gas, however, appears to be unremarkable. An upper gastrointestinal series (d) with
nasogastric tube in place done for another patient with inconclusive sonographic result
reveals typical appearance of hypertrophic pyloric stenosis (1 : teat sign, 2 : shoulder sign
(pyloric mass), 3 : beak sign, 4 : string sign, 5 : double tract sign, 6 : mushroom sign).
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A 12-day-old boy with bilious vomiting. Initial abdominal radiographs (a, b) show nonspecific
bowel gas pattern except for mild gastric distension due to air. Subsequent urgent ultrasound with
longitudinal section (c) shows mild distension of the duodenal bulb. Frontal view of the upper
gastrointestinal series (d) shows corkscrew sign. Repeated ultrasound (e) requested prior to

surgery clearly shows clockwise whirlpool sign.
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Fig.6 lleal atresia

A neonate with prenatal diagnosis of intestinal obstruc-
tion. Images of fetal MRI reveal multiple dilated fluid-
filled intestinal loops (a : coronal SSFSE, b : axial
SSFSE). An abdominal radiograph (c) prior to contrast
enema reveals a nasogastric tube in place. The bowel
gas pattern appears to be nonspecific. A frontal view of
the single contrast enema (d) shows “microcolon”
with narmal rotation suggestive of small bowel atresia.

11
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Fig.7

Hirschsprung disease

An infant boy with abdominal distension
and constipation. Abdominal radiographs
(a, b} show multiple dilated loops of
intestine. Subsequent contrast enema
(c, d) shows typical appearance of shaort
segment type Hirschsprung disease. The
image with frontal projection (e) reveals
spiculation of the sigmoid colonic wall
suggestive of coexisting colitis.



Vol.22 No.1, 2006 13

Fig.8 Intussusception

A 11-month-old girl with recurrent abdominal pain and bloody stool. Urgent abdominal ultrasound shows
the “pseudokidney sign” on transverse section (a) and the “doughnut sign™ on longitudinal section (b).
The image (b) also shows vascularity in the central partion of the intussusception. Subsequently, enema
reduction of the intussusception was attempied with combined use of fluoroscopy (c-e) and ultrasound
(f-h). Contrast enema (c} shows typical filling defect at the level of the transverse colon. Finally,
complete reduction was confirmed on the image (e). Image of the ileocecal region shows a thickened
ileocecal valve. Post-reduction images show multiple fluid filled loops of distended intestine.



14 HA/NRAAS: 24

5 E, AECROTHERIG D 5. I
EOIRHEOPEMA D, KA UGETHIEEH S

Jn 1)\75\ e L2 e id, Hirschsprung i S8
BT A #0E L i m T H 5

”M]“llml,\l'n'\']l?:ﬁllﬂf 20T, 'fb‘(l—’HL’H'U)IL’l“C‘E
iz, WiEN - FLRO SN E e Ta il
WA, Tl e B I L6, R Tl
+ B OGRS A L0,

MR (Fig.8) &1d, IS A Oz A D
At & PELT, NIRRT IS
WTha, AL, EHs5~9 2 HIZHYEL, 4
kO75%2 2LV FTdh 4, USEABLO S
GoTIZIRINImO THNTH 5. ARLDEL
RS B B . TR T ;'L;Jffm'li-hn
ZEUTAy rVESE, ML EdEE, R -7

7 LOLF — PREERER L2 R S B LA REA IR, )
Pl B ARSI T RETH L UPETROLG T,
WO S gE (L, TEgE, v 5 9 2) Al
By&id, @i kA A h S

8. £&O

Pl HEEONEES 5 i RRSE T
#’J:h%)‘?l'—l"fmil"_[;}%ff(‘r IOWT, fRfEOJIE, B
]/tif[|~ll}0)\("1:.;'é.")r;" . If/ﬁljfcl 5 o ‘hdt.‘ I}Il_Ule’l HAZ D

T L,

e PRI il dy A W Id B IC B

I ARAEDTHRIZDNTEIRBEL 7=,

n

6)

@ik

Hernandez JA, Swischuk LE, Angel CA, et al :
Imaging of acute appendicitis - US as the primary
imaging modality. Pediatr Radiol 2005 ; 35 © 392-
395.

L e o B IS
HESIN RG]

25 Tl i {5 % W 24 6D ) L &=
2002 ; 34 1 233-235.

Stringer DA, Nadel H:Techniques for investigation

of the pediatric gastrointestinal tract. Pediatric
gastrointestinal imaging and intervention (Zed),
Ed by Stringer DA and Babyn PS. Hamilton, B.C.
Decker Inc. 2000, p15-74.

Jamieson DH, Shipman PJ, Israel DM, et al :

Comparison of multidetector CT and barium
studies of the small bowel : Inflammatory howel
disease in children. AJR Am ] Roentgenol 2003
180 @ 1211-1216.

HIBFE B FAQ in * EEBEALAT O i $ iz b T4
ANESMEF 2002 5 34 271-281,

P — -k, sk, (b Xk ks
. RERESEE 2005 suppl ; 65 0 14-18,

FHIEEAN - Ak, #ER - LR o lE
W, (GBI, Iy S, dint.
1999, pl188-231,

i {23
[

14



Vol.22 No.1, 2006 15

F1EAF) BHHRFEHE I F— !

fJ\ ’If’flf%ffe'ﬁ‘ﬂ)}l‘/l\ T !52 .J: 0L éf Z 23 .%;f o

. %GDRR%E%#%E

B BF
NOMRZERMt 2 —  HSHRR

Imaging of the Urinary Tract in Children
Hiroko Hara

Department of Radiology, Kawaguchi Municipal Hospital

~ (Abstract. ' '
Diagnostic imaging plays an important role in evaluating congenital anomalies of the
urinary tract(UT) in childhood. A variety ol diagnostic procedures are available to diagnose UT
anomalies, including abdominal radiography, excretory urography (EU), ultrasonography (US),
multidetector-row CT(MDCT), MRI, MR urography (MRU), and nuclear medicine. This article
provides a brief review of each diagnostic procedure.
US is the most widely used initial examination of the UT in children. The development of
US, MDCT and MRI have substantially diminished the role of EU and abdominal radiography in
pediatric uroradiology. The primary role of voiding cystourethrography (VCUG) is in detecting
vesicoureteral reflux (VUR), anatomic details, and the pathophysiology of the bladder and
urethra. Radionuclide renal studies are used to assess various renal functions and structures.
The development of rapid sequence MRI, with better resolution has been increasingly useful for
evaluation of UT anomalies. The advantage of MRU has facilitated the assessment of both
function and morphology of UT anomalies. It is expected that MRU will become an important
tool in the diagnostic work-up of UT pathologies in infants and children.

Keywords - Urinary tract, Diagnostic imaging, Children
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Fig.1 Original immobilization device designed for VCUG
a : Infants or small children lie on the device in the supine position. The net covers body,
thigh and knee.
b : Both arms are raised and fixed beside the head by velcro tape. Two triangular shaped
plates (arrow) keep the proper oblique angle for taking a picture of a boy's urethra.

Fig.2 VUR a blcld

VCUG demonstrated VUR on both sides.

a : During contrast filling, left VUR developed.

b : At the start of voiding, right VUR was depicted. An oblique view demonstrated no abnormality
in the urethra (arrow).

¢ : At the end of voiding, bilateral VUR was seen, grade IV on the right, and grade IV/V on the
left. No residual urine was seen.

d : Five minutes after voiding, the contrast material in the collecting system flowed back into the
bladder.
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Fig.3 Posterior urethral valve

This 4-month-old boy presented with UTI and
bilateral hydronephrosis. VCUG clearly
demonstrated marked dilatation of the posterior
urethra, with an abrupt change of caliber at the
site of the posterior urethral valve (arrow) and
secondary VUR on both sides.

The diagnosis was confirmed by endoscopy,
and the valve was resected.

Anterior urethral valve

He had two episedes of UTI before 4
months of age.

His initial VCUG (a) showed bilateral
VUR ; grade V on the right, and grade
IV on the left. However, subtle
findings in the anterior urethra had
been overlooked for two months.
Note the slight dilatation and caliber
change of the anterior urethra
(arrow), indicating an anterior urethral
valve.

Following endoscopic treatment, the
anterior urethra returned to normal in
appearance on VCUG (b). VUR was
also improved on both sides. Only
grade 1V VUR remains on the right.



Fig.5 Unstable bladder

This 5-year-old girl had recurrent urinary
tract infection and infrequent voiding.
VCUG demonstrated bladder neck
opening with spasm of the sphincter
(arrow) during voiding.

Note the elongation of the bladder and
VUR on both sides.

Fig.6 Renal calculus

This 14 month-old girl had a history of UTI.
Ultrasonography depicted a calculus in the
left kidney. Coronal MPR image with
contrast enhancement clearly showed the
calculus (arrow) in the lower pole of the
left kidney. No hydronephrosis was
observed.
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Fig.7 Acute pyelonephrms

This 7-year-old girl had a history of
recurrent UTI. Following 2 weeks of
antibiotic treatment and negative urine
culture, enhanced CT with a coronal MPR
image revealed wedge-shaped hypoattenua-
tion of the parenchyma (arrow) involving
both upper and lower pole of the left kidney.
consistent with acute pyelonephritis.
Kidneys appeared normal on ultrasonog-
raphy done at the same time.
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Fig.8 A 8-month- old girl with complete duplex system on both sides and an ectopic
ureterocele of the upper pole ureter on the lefi.
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Hydronephrosis was detected in utero. She presented with UTI. EU(a) showed a duplex system
on the right. The lower pole moiety of the left kidney was displaced inferolaterally with slight
dilatation (so-called drooping lily sign). A filling defect was seen over the bladder, suggesting

ureterocele from the left upper pole ureter.

MRU(b) revealed a duplex system on the left. The left upper pole ureter was dilated, and

terminated in an ectopic ureterocele.

Retrograde pyelography (c) confirmed ectopic ureterocele of the left upper pole ureter connecting
with the bladder neck. The left upper pole ureter as seen on MRU was almost identical with the

image obtained by retrograde pyelography.
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Fig.9 Complete duplex system on the right with upper pole
ureterocele
A 6-month-old girl presented with UTI.
MRU clearly demanstrated a complete duplex system
on the right with upper pole ureterocele (arrow) in the
bladder. The normal left collecting system is also well
visualised.

Fig.10 Left ectopic ureter associated with bicornuate uterus.

A 12-year-old girl had a long history of dribbling.

MRI (a) showed bicornuate uterus. Also a tiny cystic lesion (arrow) can be seen posteriorl to the
bladder.

MRU (b) clearly revealed an ectopic left ureter below the bladder (arrow), presumably opening
into the vagina. (Courtesy of Dr.S. Nosaka and Dr. H. Masaki,National Center for Child Health

and Development)
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2040 a * N Hidhe fifney Fig.11 Diuretic renogram
- 5 \ #"Tc-MAG3 diuretic renogram
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2280 A \ excretion in the left kidney.
1900—HA Radiotracer accumulated in the
. dilated right collecting system,
s A but prompt excretion was seen
1140 . k ~y following administration of
‘ - he he Lasix, indicating no obstruction
LU ] TTH- of the right kidney.
. kidhih | T Arrows show the time of Lasix
ST Tt TTTT J administration.
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Fig.13 UPJ stenosis on both sides

A 7-year-old boy was presented with
hematuria.

MRU clearly revealed marked dilatation
of the renal pelvis and calyces without
hydroureter on both sides, representing
UPJ stenosis. He underwent operation,
and fibrotic overgrowth causing UPJ
stenosis was removed.

L R

Fig.12 *™Tc DMSA scintigram

Planer image by **"Tc DMSA scintigram shows decreased uptake in the upper and lower pale of
the left kidney, representing a cortical scar. The right kidney is small with inhomogeneous
accumulation of the radiotracer, indicating scarred kidney and reflux nephropathy. (Courtesy of
Dr.M. Fujioka, Dkkyou University, School of Medicine)
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Fig.14 Multicystic dysplastic kidney (MCDK)
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a : Note multiple various sized cysts without communication occupying the region of the
right kidney. The findings are typical of MCDK on US.
b : Hydronephrosis and hydroureter were depicted on the left. VUR on the left was

confirmed by VCUG (not shown).
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Fig.15 Gartner’s duct cyst
Hypoplastic left kidney with ectopic ureter opening into a
Gartner’s duct cyst.
A B-year-old girl presented with dribbling.
US failed to demonstrate the left kidney.
Enhanced CT revealed a small kidney (arrow) with some
function in the retroperitoneum.
Note the faint uptake (arrow) of the left kidney seen by *"Tc
DMSA scintigram.
Retrograde vaginogram (c) demonstrated a small cystic lesion
abutting the upper third of the left vaginal wall, representing a
Gartner’s duct cyst(arrow). The ectopic ureter on the left
opened into the Gartner’s duct cyst, accounting for the dribbling.

Fig.16

Left incomplete duplex system and
right complete duplex system with
ectopic ureter.

A 3-year-old girl presented with
dribbling.

EU (a) showed a duplex system on
both sides. No ureterocele could be
seen over the bladder. The upper
pole collecting system appeared
slightly dilated on the right.

|| Ectopic ureter could not observed
| by any imaging procedure. As she
continued dribbling, she underwent
operation.

During operation, a dilated left upper
pole ureter (arrow) filled by contrast
(b) was found to be ectopic, running
into the distal vagina and causing
dribbling.

A cystic pelvic mass () correspanding
to the dilated upper pole ureter was
demonstrated on enhanced CT (c)
retraspectively.
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Ultrasonographic Diagnosis of Acute Appendicitis :
Do not Make it a Lost Art

Eiji Oguma

Department of Radiology, Saitama Children’s Medical Center

~ lAbstract) ]

This article provides a review of imaging features in important pediatric gastrointestinal
disorders. Particular emphasis is given to acute appendicitis, because this is the most common
surgical emergency in children and the diagnosis of acute appendicitis has given rise to much
animated discussion. The use of CT in suspected appendicitis is increasing, but its risk of
radiation exposure should not be ignored. Ultrasonography gives us a sale and inexpensive |
alternative means of diagnosis. Although operator dependency is a significant limitation of |
ultrasonography, precise understanding of sonographic features in acute appendicitis surely ‘
improves the diagnostic accuracy. This is not the time to throw away the ultrasonographic
diagnosis of acute appendicitis.

Keywords  Ultrasonography, Acute appendicitis
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Fig.1 Normal appendix. Longitudinal scan
of right lower quadrant demonstrates
a normal sized tubular appendix.
The thin echagenic inner layer
represents mucosa and submucosa.

i st Bl [ic).2
B G| compressible appendix
a : Transverse scan of right lower
quadrant without compression
demonstrates target appear-
ance of the normal appendix
(arrow).
! b : Compressed with transducer,
the normal appendix is easily
compressed and flattened
(arrowheads).

Fig.3

: demonstrates an enlarged appendix (arrows).

4 b, c: Transverse scans of enlarged appendix without
(b) and with pressure (¢) demonstrate no com-
pressibility.

NOT COMPRESSED
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Perforated appendix. Longitudinal view in the right
lower quadrant demonstrates an enlarged, non-
compressible appendix. Note the indistinct echogenic
submucosa (arrowheads) and the increased peri-
appendiceal echogenicity (arrow). These sonographic
findings suggest the presence of perforation.

Fig.5 Periappendiceal abscess formation
and peritonitis.

a : Transverse scan of the right lower
quadrant shows a complex
heterogeneous mass representing
periappendiceal abscess(A). The
appendix can be demonstrated.

b :CT in same patient demonstrates
the inflamed appendix (arrows)
with appendicolith (arrowhead).
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Pediatric CT Practice : Many Aspects and Useful Information for Ideal CT
Examination
Osamu Miyazaki, Tetsuya Horiuchi"

Department of Radiology, National Center for Child Health and Development
CT Engineering, GE Yokokawa Medical Systems, Lid"

Abstract) ' ' 7

| diagnostic reference level (DRL) has been recognized for managing the patient dose in CT.

This review article introduces many aspects of current pediatric CT scan technique. _

The volume coverage speed may be substantially improved by using multidetector CT
(MDCT), which also reduces the need for sedation. The CT unit in the National Center [or Child
Health and Development (NCCHD) uses a TV monitor system during the CT scanning for
comfortable examination. The volume and injection rate of intravenous contrast material is
important for adequate image quality. The FDA has reported potential for serious patient injury
when vascular access devices not designed to tolerate high pressures are used for power
injection of CT or MRI contrast media, and recommends steps to avoid these injuries.

Newer CT units may automatically adjust the tube current for the patient's size with an
automatic exposure controller (AEC).This is a most easy and excellent way to reduce the
radiation dose. Many institutions was a fixed setling of kilovoltage at 120kV. Now the CT unit in
NCCHD is trying to reduce it to 80 kV in 3DCT angiography for diagnosis of congenital heart
disease.

CT dose index (CTDI) has commonly been used as the most specific dose quantity guide
for CT examination because it includes all particular scan parameters such as kV, tube current,
slice thickness, helical pitch, and more. Otherwise, there are only two standard CT dosimetry
phantoms for representative measurement of CTDI in the adult head and trunk. In recent years,

[CRP publication 87 is available and is recommended. This article also includes recent CT cases
in NCCHD, which have suggested some ideas and described technical errors in pediatric
cranial, cardiac, and chest CT examinations.

Kevwords . Child, CT, Radiation dose, Parameter
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FAORTVEA, 200482 AJiZfr-7=42 3+ —
MHTENRO CTHIE < s iFi L2z, b
U CT#EIE < DB IZ DN T FEHOMAEL 724
FEE 18238 H AN 2 v VR Y o 4
OB [N MDCT 5 #3 < Kk wThgk 2,
B L UAGE21 A 4000 H AN SO 52> v
BT AOREB [N CT BT < OBUR & St 4
PFY m EVICIRL . ZHhODRBENED
T A R B 72D I AR TR CT S < BRI
DNTORETHEL, & I F—TOh~F P
SFO CT R ik, N CT GO &8 6 O i
TOTRPLEABRINZD Z BT 5.

1. NBCTHE | A5 v DFEIIC

a. fEEROIRIK

MDCT D K lz & 0 CT AR SriFO ML 1T
ol nbhTua, 6Ll oL T4
MY BHIEE, AU B CT RO Xy
2 a L CTTIE18% L M EN T aDIZH L,
4 5O MDCT Tld Z OHULEIE3.3% I 6tz b
W F = 2 ARG X ATV A, Ao N
BRIz BT 280N Z & & e v 2 — ik

Fig.1 Sedation room of National Center for Child
Health and Development (NCCHD) next to
CT and MRI units.

Note that beds and quiet environment are
available next to CT and MRI exam rooms.
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Fig.2 TV manitor system in C

SR, FHI S oMz kB & Wi{EisWiE (4
FbHORI8.15%) RURELFIE (2.1%) Efr LT
WA il iz b A <, FREPYFENRFHEIZ L o
TREBAEBTHRTOBEOHBUKTH 5%, il
ORI, FEAEREAN A FRORERIRE O S
HmE T e Mo b, B hokE
e e i El2 D & oy i R A B &
Wi s .

b. fgFIE AL £V CTREODIX

TR v & — T, FHREO P T 1)
T, W2l ETEd, "BEE OFH0Dd
Bk Tdhig, IRE A B L s EAIER T o
CT & BT > TV 5, OB, REEEI
NLTE S ORTTEOMIER & ESMIZk s Lz,
WMHSNZ Z CEAROIRE TR E /207
A, &7:CT., MRIFIZHH L CARE AT T
B0, AR L —XIZRENATA B LI L
Tuw3 (Fig.1).

Mg O fi% Tl NS TV E = 4 — 4 L |
WA CTO T — Tt - Th S EFED 2 F 4
VET, BHEWTRETE S I Iz MT o

S

T unit of NCCHD

a : Lateral view of TV monitor.

b : Total appearance of system. Note DVD
player, which is attached at the bottom of
the vertical bar.

¢ : View from head (looking through CT
gantry)



TZA—v gy GEDETFFalldhins A4

Y LT3 (Fig.2). ZOfEE, MR HUHANC
Vit 5 & DA T 25, SIAIZH 72 DRk

WIEHEMTH S, WWMTVE= Y -2 2 XZ5H%
FEAE LA S0 (REDRRTIEY A 72 /¢t
B E= 2 —DVD ¥ 27 4 http://www.
wintechno.co.jp/LCDARM/TFTDVD.html) # i
LT3,

c. EEH

INROERECT & A & Folie L 22 B35 O fdt
E LT, AN A 2oy SIRAGER X T
WB =TIy, B B d i A E IR A
HFMNHEADRZLS, HFAZALE-F
MR DH LG —ETIERVEVL SRS D
L. WO S IR AR HIc k- TR
Wi AH, WEOBEIE 2 e/ kg, WEBIE1.5m/ kg
AR & bR BT, e 5O fiti% TN &
2mé/kgHMIL T 5%,

FrE R E L ISNICUIZ AR o R Tk, 8
WA A T 25, IRIEAT2.5kg2 5 3 kgfilE L
P, WEAED RS ~6mlTHLH., ZDO K
A A, B O TS RO 20%
SO PR TR L THEALTWS, Zh
EHTMEAOR AL L, [EAZE = A
W A0, NSO MhEE A 1S LS
s D L e A B

PRIz BT B RERIE |J)infxﬂé (BLTF4 ¥
a2 —=)OMAEEEICLERLDDH S
Frush 52 KSRGS CTICEIT 24 ¥ P x
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. Ty CHREIZ A 9 mAs a:ui)L L&tz
‘5733“ T OBk AR T D, i A R
Bie LTidAa s BRI r}meH&:\ . HAK
SERREE IR S AW TR L T B /J\'f'ilC'l‘ #H
1 F74 "W idfiificd 5. %7 Donnelly 5
05 U 7= single helical CT', MDCT? O it 54
PR At & R LT A,
b. HHEE (Kilovoltage : Bl F kV)

Lo ZE <RIz bEd TmAs & IK F &
3 FHRIGRTEW R UL D 548, kVIE20024
PR & AR NIRCH # 2 ALARA (as low
as reasonably achievable) executive summary T #

“SEEEAWRABETH D" Lo knT
BHor=W g b OFA T I HA R - LR
THILE~ 2 MO gAY, 120kVELAOKV A&
LTWADATH S, FANETE 4iko oWl
100 Js @ A 120K VI 56 C db - 7=, Sl hhod 3L
Wk ¢ i Donnelly 5 3B O R T A3401h (K 2 F
18kg) LU FOI5E O Nl CT 4 100~ 120k V % ik
FELY Frush & OO i 3 T30 L AU
@ CT TE401b L FT80~100kV, 191b (5 > F
8.6kg) LA [ Cl380kV A it L Ty i ™,

SOKVIZHHITE AL &5 4 » FEpd <K
Wb 54, Er LA Z ORI YL YLl
4 5 L PfHHEHEAL TS, IEEEOHAO
Wil TN 00 1 A 2 1k ,{L?.%Z;"ﬂJO) CT1iti1Z120kV
TOMGZZ LR8OV B3 5138 CT i (HU) %3491.6
MMz % 5 (Fig.d). TRz o sEiEal L il
I-C % 20 g 2E W o0 i 20 3DCT Angiography
TR N TLETH 5.

BeIE 35 00 Jii% ¢ & 0 K IAY ¢ 3DCT angio-
graphy 242 B2 RIS >'c'f L 80KV CTO gz 4 ik,
W ow b, o LE (Fig.s) #f4Tvwa. Z
U2 &b k@ Smart Prep HUTIEAMEIZ A -

FEFEL TS, BUEEKVOIGHIZ & by i
mAs @ ”’E Vl\. lﬂ—;ii:ﬁll("l CD{R( | ‘ﬁ’{'[’) VI A —

Fig.3 Example of adequate and excess low dose abdominal CT. 2-year-old female with

hemangioendothelioma.

a : This scan was performed at 120kV, 30mAs as body weight based routine abdominal
contrast enhanced CT. Note multiple round areas of enhancement suggesting a

hemangioendothelioma.

b : 1.5 month after (a), follow-up CT was performed, continued as contrast enhanced
chest CT. The set-up was adjusted for chest CT (120kV, 15mAs), which was thought to
be a small dose for abdominal scan. Vascular lesions in the liver were not

demonstrated clearly.
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=

1000
80kV . .
Fig.4 Comparison of CT number (HU)

between 80kV and120 kV

This graph depicts the difference in

CT number of the contrast medium
120kV (iopamidol), scanned at 80kV and
120kV.
It is suggested that the density of
contrast material needed for scanning
at 80kV is approximately 1.6 times
higher than at 120kV setting. This
result is thought to show the excellent
advantage of the use of 80kV
scanning.

Fig.5 Difference of image quality of 80kV scanning as compared to 120kV scanning in
pediatric cardiac 3DCT angiography.

a, b :B0kV CT scan was obtained for a seven-day-old male with simple coarctation
of the aorta. Contrast material was manually injected from a peripheral venous
access line. The scan was started from the end of injection without bolus
tracking system. Note the vividness of vascular structure.

c,d:120kV CT scan was obtained for the right aortic arch. The parameter setting
and injection of contrast medium were similar to (a) except for kilovoltage. Also,
this scan was performed with a bolus tracking system. However, visualization
of vessels was not as clear as in (a).
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Fig.6 ImPACT CT patient dosimetry calculator.
Note free software made by IMPACT
group. The manipulation of the software
seems to be easy to understand.
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WD Z & < CTHIE < @ BRI B¢l
CTDI&DLPIZ& 5. Lizhi->THlEMD L —F
YN ETOCTDI, DLPAbhardnd, ZFh i
B e s [l E i 22 CTDT & Mol 4uid &
Vo ORRIGES & 2 A B4 L UL A Diagnostic
reference level (B FDRL) T 4.
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Table 1 Diagnostic reference level (DRL) for
pediatric CT scan
It was introduced in ICRP publication 87
modified in Japanese'?)

P AR ((:1;];]()}2? (nll)('il_\,:'clfﬂ)
< Ligk 40 300
BHESC T Bk 60 600
105% 70 750
<14 20 200
Ny C T Y 30 400
105k 30 600
<18 30 50
M iy figREC T 5 40 75
104 50 100
< 1% 20 330
FMEHC T 5% 25 360
1065 30 800
15§ 20 170
FIAR - fHEEC T Sk 25 250
1005% 30 500
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AT EN TS (Table 1), = #”LCiShrimpton &
Wall 2000025 L2 6 D &AL T 4
WEEVIMORETHEZLAmML TS, ﬂ'n,
WO B Ni% O DRL & ICRPHI Y & Fblg X 41200,
e. BRBUCEXCTIRE T 7= v 7 S EGEEE
(1) UiiCT
HECTEAN) AL AFy v Eay Ny Y 3FL

AF v VOGRBIRPIETh D, ThEh -—Rimn
HN, HHTEOL —F G RRIs k Wa 5
ERHALS, Fig. 7 (M08 AV EE D AL R S i
Kbt 2 =115 HORRTH 2. WHIEBO Kk
K2 - Z= i IS S A CT o >~ v
g T A F v TR T & -7 (Fig.7 a, b).
3HBEIZT > 2l CTiE A~ AL 2 v ikiT,
S, AR multi-planar reconstruction (1
FMPR) A & hiz. &5 5 AKFEMERCT
TE M PR X h T B (Fig.7 ¢, d) A3,
MPRIZEIN S Th 5 (Fig.7 e, f). #nld 7
F b LAY ATiibhh Tl D MPR A
IREN T EBWAMRETH - 222 8 L,

Fig.7 11-month-old female with suspicion of meningitis. The initial CT (a, b) was scanned at
120kv, 157mAs, conventional technique. It was difficult to detect any abscess on the left
side of the falx. Follow-up CT (c, d) was carried out 3 days after initial CT at 120kv, 148
mAs, helical technique. Note focal fluid collection at left side of falx. A round shaped
subdural empyema was clearly demonstrated on reconstructed MPR images (e, f)
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Fig.8 13 G ) v 2 ERVE s T B ©
B 2KBRTH D, Wik I OZEEOKTH
DIz WAT - 72U~ 1) S L 2 %+ (Fig.8 a, b)
T KNG ERIZEPE O SOL & 5E 5 &0 P
TEO NG A 8 22 B LR 18I e 1 = kol il 3¢
DOCTHIY Ry gt ZF v v Tiio7. il
H&fd CizsizA 2y oL, v
Vg FTEIWIN A 2 LTl e h T A
(Fig.8 c,d). & 2 EAliER O o it & I
Tdh b, CT LIS EEWiL 72, & - & &Fig
T O e s R | 14117 A4 | o o B 1
MZOMENZHG L0 E AN THBH, 3V
NY T a T AF v YOED SR AT dH S
Ead5. LL, Rl ksizarxryy 5+
LAF ¢ 2 EAN) AR UL Y b T 2 b i
HEA R DAY, MR AT T X Aoy, Wiz~ A
LOWENE T v Ry Y g FZETRAA,
K A B Aahi b 4.

(2) LoRIA% CT

ARERECT OS5, & OhieE i Ko
alli= 30 CT angiography O (1% Ab e W2 B4k
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bolus-tracking technology % FIfH4 2 & 235
5, CHEATFOGEMCTIZN LS, ol
Al &AL HME$ 28600 (GO, Mk, 7
0 RIIR 20 &) O RRIERY 20 WERE (CTH) |5
# time-densily curve & LT 7 712l 4% )
= ILEECH S, -2 Edmiici Lk
T & g5 20 o b E LT, #iE
W U e KA CT G R Al T3 4o
CH N B O IE R Ol % TG BRETE A
FipEmaabihe b b, 0L afkaEs
T RO 2 4 3 2 &k &SI e
&% % (Fig.9). WA 6 Oliit T, izl
DI 2 me/kgTdH HH, Nibo kS5 28RO
WA I a E R T20%FIERML
BIEAREMEL TIr>TWa, Lid®bolus-
tracking 213 Z O ML 220l A 1 /4~ 1/3 1%
KRR LTV % (Figa).

Lo Liiahed 2 & <80k V TOed /T 4 —
&= L K U724, Koz, Lok
Wz IS < Cmifg it 64 b 228, bolus-
tracking technology Wk AN & 2o 0 EE A 8 5 |

Fig.8

2-year-old male with suspicion of
meningitis.

Initial CT scan was performed at 120kv,
138 mAs with helical technique (a, b).
The images were on 100window wide,
40window level. A Focal round SOL
was seen in the right temporal lobe.
Follow-up CT (c, d) was obtained 12
hours later at 120kv, 212mAs with
conventional technigue (c, d).

It was demonstrated on window wide
80, window level 40. The brain abscess
is more clearly identified than in (a, b).
The reason for such a difference is
unknown, but we trust the conventional
scan much more than the helical.
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AR, FARIR % A 10K L ST O sl e HER]
B oD 4y HERLRS 7 & ORIz 1% D,

& 72l 3 AE O G2 W 3R IR A & w3
L HPEF A MAY (aberrant artery) <2450 2 )
29 P AT OATIE Zr & & il B s b B
Aberrant artery l& KIIRA & W0, & 5V (d)i e
1) oA e B R o ) e AP 51 DT, A
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Fig.9

Demonstration of bolus
tracking system for ideal
timing of scanning.
One-month-old male,
with suspicion of pulmo-
nary sequestration.
Bolus tracking system
suggested a peak in the
enhancement of the
descending aorta 6
seconds after adminis-
tration.

Fig.10

One-month-old male with suspi-
cion of pulmonary sequestration.
On the axial view, there is a tor-
tuous enhanced vessel in the area
of atelectasis (a).

3DCT angiography demonstrated
an anomalous vessel, which
directly branched from the thoracic
aorta (b, arrow).
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Fig.11

Various types of 3D reconstructed

images : Coronal images of MPR (a, b),
surface rendering of trachea and lung
(c, d).

8-year-old boy with tracheal stenosis.

Note bridging bronchus, witch was obviou-
sly identified by surface rendering techni-
que (c, d).
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Pediatric MRI

Hiromi Hisazumi, Hiroshi Shinmoto, Sachio Kuribayashi, Isao Fujita"

Department of Diagnostic Radiology, School of Medicine, Keio University
Depatment of Radiology, Saitama Municipal Hospital"

 Abstract)

MRI is a useful diagnostic imaging modality which enables tissue diagnosis. However, the |
evaluation technique for adult patient is not directly suitable for children. With an additional |
technique for young patients, MRI imaging gives more useful information. It is important that
there is good communication between the clinical and radiologic sides. We show the speciality
of pediatric imaging procedure which can be applised to the pediatric patients.

Keywords . MRI, Tissue diagnosis, Sedation
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Fig.1 MRI Cradle for newborn baby and infant.
This MRI cradle has been mode in our
hospital. The examination could thus done
with safety.
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magnetic iron oxide) (7 =V F w2, UK
Zb) FITOREc M 5, IHENZ S 5
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i HBOT, Kupfferifilfzd & 2 JEME 928
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(Fig.2). #7-FNH (focal nodular hyperplasia)
SEMIC A TdH S, FNHTEKupflerdill a2
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TRESIKTT 24, T2* @l cidd £ 0T
Ly,
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AU LTSRN X T A MRIOD #0R] &
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mMTﬁégﬁagot._ﬁbmuﬁ« Zidh
RWRIGWTE R & O H D, K0tk
WP eh s k> 0k -7 & IZIBRNMRIR,

Fig.2 MR imaging (T2WI) with SPIO
The nodule (arrow) is distinct with SPIO
because the intensity of normal liver
parenchyma becomes low. This nodule was
diagnosed as recurrent hepatoblastoma.
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MRCP, MRU /% & O % Feffs o i<
Wy 2 alfie & 2 7=,

. iz

a. [BRMRI
HEW O % OB AF L AL D U Al

{#7k (Single Shotis) #RIHN9 5. T2008mi{% 4+
Ml s O TEKRITEEST L L SY, B
MRUZH G TO A & ) — = & - IS TR
T B &P & Rz BN & O 2 < ORI NS
W Eh s, o dil e Tl s
B & d - R hEfT 2 h S, L LIRILICH L
TOEEEE R TE ST, WEIERNTH
H12MF TR TH S, £-18METE, B
AUNE L SR S LB R s Z LA
b, wFEa~ELEILNDY (Figd).

b. MR hydrography
SSFSE#: P HASTE L TIZTRIE ki) (2 mefld K
LT, T24RMMi% & efdd % & T20 RV EH

KOABDGG TR MR 6 A, AL
ApcH L, ZONEENINT, MRCP (MR

Fig.3 Fetal MRI
Ultra fast MR imaging technigue made it
possible to visualize the fetus. In this an
image intraabdominal organ ( black
arrowhead) protruded from the abdominal
wall. This was diagnosed as omphalocele.
(white arrowhead) umbilical cord.



cholecystgraphy) & MRU (MR urography) 2 nffjE
L o7, MRCPTIZEILY &2 XE & 452Dk

LR AR E Lan3Dddd Bh0, WLIC
EOTiEd 2 RIEHERO FIHzOLE 118 O

Fig.4 MRCP
Dilated commaon bile duct is visualized on
MRCP. Gallbladder (arrow) is small
compared with common bile duct.

Fig.5 MRU
Dilated renal pelvis and ureter was
visualized without any contrast medium.
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[BAETH 5. DR TEREMA &Rl R AE
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il &5 (Fig.d). MRUI I bRPA
BT L T BOT, FADFLNE T E iR
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c. MRA
UEMRAIZIRATEL —F o {LL T A, /)
WC& U P THIUTINAIFHSTH 5. TOFL
(time of flight i) ¥ PCik (phase contrastif:) Titi
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{380 £ 0HAVM (arteriovenous malformation)
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Bk MR E < 2 TPHOG AW < 2
O, A& S & LAEMROE SIS & ->TL

Fig.6 MRA
Scan area of this image was enlarged for
visualization of nidus of AVM (arteriove-
nous malformation) (arrows) situated in the
posterior lobe.
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Fig.7 Tissue diagnosis

a) NENGo &zl

A ENGNE TS b rica s, C
DB L 7 FABH D, KEMENIE1.5TTIE
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T, Ny o flaA s B Ciz 4 5 TE

AET A EREIRNEE CES 26 h 5 (in
phase). — i ZOWIBNZTE A #5515 & i 5
Wk B8, KEIFNOGE S A 5 (out of
phase). L 7zd 5 THA 7 2L AZ AR & R 7 48
REL TR L EZIFEFRIETTHI EIcAS.
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Ry G Eh S p A ETH B Y
(Fig.7). Wanlbiityn —F > Ciibh T35
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Ti@EMm{E TG T THh 5
HETH S

a:T2WI : There is a tumorous high intensity
area (arrows) in the liver.

b:In phase : Tumorous area shows same
intensity as surrounding liver parenchyma.

¢: Out of phase : The tumorous area shows
lower intensity (arrows) than surrounding
liver parenchyma, Which indicates the
presence of fat. This area was diagnosed as
focal fat deposit.
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Impressions after Experiences of both Departments of Pediatrics and
Radiology

Tatsuo Kono

Department of Radiology, Saitama Children’s Medical Center

Abstract | Good reciprocity between pediatricians and radiologists is very important to help sick

children. From the standpoint of a physician who has experienced clinical fields of both pediatrics and
radiology, [ submit some pieces of advice on how to join hands. To pediatricians, please provide
necessary and sufficient information of the patient to the radiologists : please tell them what you want to
know from the imaging modalities : please pull them in the caring team : please feel free to contact them
anytime, anywhere, and in any clinical setting : and please utilize them as your useful tool. To
radiologists, regard yourself as a server in the clinical situation : keep in mind that you are at the risk of
losing the opportunity to receive feedback from pediatricians : notice that pediatricians are almost always
busier, more distressed, and have a harder time than radiologists : and you have to know that you are
requested to have something special in addition to the clinical knowledge and skills as a matter of course.
Keywords are understanding and reciprocily between pediatricians and radiologists. Spare no pains to
build up a relationship with respect and understanding between us.

Understanding, Team play, Reciprocity
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A one-year old boy with inspiratory
stridor. Chest X-ray showed a mass-like
soft tissue density shadow in or adjacent
to the mediastinum.

Flg 1b Chest CT revealed a well-defined soft
tissue structure with homogeneous
attenuation in the anterior mediase-
tinum. Normal thymus.
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Diagnositic Imagings of Pediatric Acute Myeloblastic Leukemia

Hiroaki Sato! *, Shunsuke Nosaka!’, Osamu Miyazaki®, Mikiko Miyasaka®’,
Yoshiyuki Okada, Masayuki Kitamura" , Yoshiyuki Ts sutsumi’, Kyoko Kashima,
Hidekazu Masaki", Masaaki Kumagai®', Koji Takahashi®, Tamio Aburano™
Department of Radiology, National Center for Child Health and Development!
Department of Pediatric Oncology, National Center for Child Health and Development™
Department of Radiology, Asahikawa Medical College®

Abstract | We described the imaging features of four cases with acute myeloblastic leukemia (AML).
In our cases, common findings were organomegaly, periportal infiltration and lymphadenopathy.
Predominant findings individual each case were soll tissue tumors in the orbit and the facial
subcutaneous region in case 1, multiple osteolytic lesions in case 2, organomegaly in the abdomen in case
3, and cerebral vascular lesions in case 4. We conclude that CT is useful for whole body screening, and
MRI is effective in demonstrating musculoskeletal and central nervous system lesions for deciding a
biopsy site or therapeulic strategy.

| Keywords | Acute myeloblastic leukemia, CT, MRI, Children
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Fig.1 Case 1 One-year-old boy with dyspnea

a : Plain radiograph shows bilateral perihilar shadows. Lucent bands (arrowheads) and
medial bone erosions (arrows) are identified in the bilateral humeral metaphyses.

b-d : Enhanced CT scans of the abdomen show hepatosplenomegaly, periportal low
density (arrowheads), a left renal tumor (arrow), perirectal and bilateral inguinal
lymphadenopathies, and subcutaneous nodules.

e,f: Coronal image (e) and oblique sagittal image (f) of gadolinium-enhanced T1-
weighted MR images with fat-supression. Coranal image of the face shows multiple
orbital and subcutaneous masses. Oblique sagittal image of the right orbit shows an
intraorbital tumor (arrows) surrounding right optic nerve («).

55



56 H A OS2 e

SRR EEIAS A A e A
Al MRz kAR &b s BiECTIE
T, VA CISNERANGR , Bhi . MRS, N
TAGESEAE NS (Fig.1b-d) TG, ["1IRIE
(PGB ek | e OOk & g, sl 26 L OF
U Y v 2 ik & 58 72 BT O 7228 |
BABOMRI A& Jiinfr U, ebdRMr R CEhmil T, M
PO IR AR = St & 7= (Figate).  fillbisad
HARWEAS T, NS d B A BLelREIE I 4 il il
(Fig.1f), 2 Gy, UlnleE2 a4 s L 7=,
(K7 51 O R L1172 A = £ | M E S e
OF, HOFRSEI B ORS, S HLERAE il
(AMoL) & izl 1L ekt . AriiFe sty &
1, 24F6 o HOFM TR L T 5,

fEF 2 1 2 mREBIR.

BURGIE D8 W, BT A il L TiE Tl
PP 2 A SR i, Y& v 4 — B e A 252,
2 7 HAflZ 12l HEE B84 T 2 TARRES 1 |

il 1 bW f - WBC 16,830/ . RBC 390X 10*
/ué . Hb 10.8g/d¢, Ht 31.1%, Plt 22.8X10%/ut ,
LDH 703I1U/¢, CRP 15.5mg/d¢.

W R UG, SRS CTC i 25 o i Wit
B A AP RIECT JESDR) Ccilissd, #Ha
ZE TR ZE & O . WHEE AT & DF 2
LCH & %Ly, izl & U<kt N s fe 4
S A W ENAETT U2 (Rl CT T, (NI
VMRS 2308 2 A o 22 4%, TEMEd UM
LROFENE, W A 8 72 (Fig.2a-c).

Fig.2 Case 2 Two-year-old boy with a fever and back pain
a-c: Axial CT scans of the spine and pelvis with bone algorithm, and a sagittal view of
multiplaner reconstruction show multiple osteolytic and destructive lesions in the whole
spine and pelvis (arrowheads). The 12th thoracic vertebral body shows compression

fracture (arrow).

d, e : Coronal T1-weighted MR image of left thigh shows a hypointense lesion in the diaphysis
of left tibia (arrows)(d). This lesion shows more intense enhancement compared with
the normal red bone marrow on fat-suppressed gadolinium-enhanced T1-weighted MR

image (arrows)(e).
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Fig.3 Case 4 Ten-year-old boy with dyspnea

a : Brain CT shows subcortical hematoma in right frontal lobe (arrow).
b, ¢ : Chest CTs reveal bilateral axillary lymphadenopathies, pericardial effusion, and bilateral

pleural effusions.

d : Abdominal CT shows hepatosplenomegaly, periportal infiltration (arrowheads), and multiple

splenic infarcts (arrows).

e, f: Two days later, subcortical hematoma in the right frontal lobe has enlarged. Several
subcortical hematomas have appeared in the right frontal lobe. Multiple cortical infarcts
have also appeared in the bilateral cerebral hemispheres.
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Table 1
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Imaging findings of four cases with acute myeloblastic leukemia

Casel Case2

Case3 Cased

soft tissue tumor compression fracture
osteolytic lesion

soft tissue tumor

hepatomegaly

periportal infiltration
splenomegaly

renal swelling

renal tumor
lymphadenopathy
tracheal narrowing
submetapheseal lucent band

hepatomegaly
periportal infiltration
splenomegaly

cerebral breeding
cerebral infarction
pericardial effusion
renal swelling pleural effusion
lvmphadenopathy hepatomegaly
ascites splenomegaly
periportal infiltration
splenic infarction
lymphadenopathy
ascites
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An Infant Case of Ruptured Intra-cranial Aneurysm
Masayo Ogawa, Kumiko Ando, Yuki Nagami, Ajaya R Pande, Reiichi Ishikura,
Norio Nakao, Kohei Maekawa', Takakuni Tanizawa', Hideyasu Ikemoto®, Norio Arita®

Department of Radiology, Department of Pediatrics'’, Department of Neurosurgery®’, Hvogo College of Medicine

Abstract | Subarachnoid hemorrhage due to ruptured aneurysm accounts for 2% of non-traumatic

intracranial hemorrhage in infants.

We herein report an infant case of ruptured intracranial aneurysm in MCA. In addition to MRA, a low
attenuation area on pre-contrast CT images and a signal void on T2-weighted images of MRI were useful
for depicting the aneurysm within the subarachnoid hemorrhage.
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Fig.1 On CT image, hyper-attenuation subarach- Fig.2 On T1-weighted image of MRI, the
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noid hemorrhage in the left sylvian cistern
is visualized. There is a hypodense area of
8mm diameter within the hemorrhage. A
hematoma in the left subdural space is also
observed. The left frontal lobe is shifted
across the midline by the mass effect, and
the right lateral ventricle is dilated by
compression of the foramen of Manro.

Fig.3 The subarachnoid hemorrhage was hypo-
intense on T2-weighted image. There is a
round signal void within the hemorrhage,
carrespending to the hypodense mass on
CT, suggesting a ruptured aneurysm.

subarachnoid hemorrhage shows high
signal intensity.

Fig.4 On MRA, an aneurysm of 1cm diameter
is depicted at the M3 portion of the left
MCA.
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Torsion of Paraovarian Cyst : A Case Report

Yuko Kobashi, Yoshimasa Imanishi, Ken Kamijo, Shinjiro Sakaino, Misako Yoshimatsu,
Yasuo Nakajima, Shiho Hamano", Yuriko Sato, Munechika Wakisaka!
Mieko Odanaka®

Department of Radiology, Pediatric surgery'’, and Pathology®, St.Marianna University School of Medicine

| Abstract | In children, torsion of a paraovarian cyst is rare and very difficult to diagnose before surgery,
because almost all patients with a paraovarian cyst have no symptoms until there is torsion, hemorrhage
or rupture. In this paper, we report the case of a 12-year-old girl who had torsion of one of several
paraovarian cysts.

She had had right lower abdominal pain for 3 days. Abdominal ultrasonography and CT showed multiple
cystic lesions in her pelvic cavity at the left dorsal aspect of the uterus, which had thickened walls and
different contents. We diagnosed torsion of an ovarian tumor with intracystic hemorrhage. However at
operation, several cysts were seen along the left fallopian tube, the largest one of which had been twisted
720 degrees around the fimbriae of the tube. The twisted cyst showed hemorrhage and necrosis and the
fimbriae congestion. Paraovarian cyst is pathologically classified into mesothelial, mesonephric, and
paramesonephric types. The cysts in our case belonged to the mesothelial type. As mesothelial type cysts
are sensitive to gonadal hormones, they show a tendency to become larger and have more complications
in children than the others. Thus, a radiologist should remember paraovarian cysts in the differential
diagnosis of ovarian cysts in a girl at puberty.

Keywords | Torsion, Paraovarian cyst, Wolffian duct, CT, Ultrasound
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Fig.1 Transabdominal ultrasonography
a : Sagittal view of the right lower quadrant of the abdomen for evaluation of the appendix.
The appendicitis is normally identified (arrow). There is no evidence of acute appendicitis.
b : Horizontal view of the left lower quadrant of the abdomen for evaluation of the uterus and
adnexa.
Multiple cystic lesions with thick walls are depicted at the dorsal aspect of the uterus.
These show a pearl necklace appearance.
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Multiple cystic lesions can be identified in the pelvic cavity at the left dorsal aspect of the uterus.
The cystic walls of the lesions are moderately enhanced. Ovarian veins are dilated (black arrow),
which indicates the possibility of venous congestion or inflammation. In addition, one of the cystic
lesions has a slightly higher density of cystic content than the others (white arrow), which
indicates the possibility of intracystic hemarrhage. Fat tissue in the pelvic cavity shows a dirty fat
appearance, which indicates the possibility of peritonitis.
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Fig.3

Extirpated left fallopian tube and cystic masses.
Multiple cystic masses are present along the
left fallopian tube (black arrow). The fallopian
tube shows edematous change. The largest
cyst is twisted clockwise through several
complete turns around the fimbriae of the tube
(white arraw). The twisted mass and fimbriae of
the tube include hemorrhagic and necrotic
areas.

Fig.4 Histological section (H-E})

Cystic mass includes a single layer of cuboidal
epithelium. Submucosal area shows necrotic
change with hemaorrhage.
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Fig.5 Paraovarian cyst
Paraovarian cysis remain
Wolffian duct elements.
The Wolffian duct is pre-
sent along the Mullerian
duct. Thus, paraovarian
cysts arise alongside the
uterus and ovary.
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A Case of Cloacal Anomaly with Menstrual Molimina ;
Suggestion of Pubertal Intrapelvic Investigation by MRI

Yuko Tazuke, Akio Kubota, Hisayoshi Kawahara, Hiroomi Okuyama,
Takaharu Oue, Yoshiyuki Thara, Kenji Shimada®, Masanori Nishikawa?

Department of Pediatric Surgery, Urology! and Radiology?,
Osaka Medical Center and Research Institute for Maternal and Child Health

| Abstract | We report a case of molimina after operation for cloacal anomaly. A 13-year-old girl had a
hematometrocolpos secondary to undiscovered colpatresia, which was finally suggested by magnetic
resonance imaging (MRI). She had undergone a posterior sagittal anorecto-urethra-vaginoplasty and
intestinal vaginoplasty using a colon segment after Hendrenn's method for cloacal anomaly at 2 years old.
At the age of 13 years, she had abdominal pain synchronized with the menstrual cycle. Ultrasound
examination (US) showed duplicate vagina and duplicate uterus and a cystic mass to the right of the neo-
vagina. MRI was performed to investigate the details of her pelvic anastomosis. MRI and US showed right
colpatresia associated with hematocolpos as a cystic mass. Anastomolic stenosis between the neo-vagina
and the left colpos was also detected by MRI and US. To create an adequate drainage route an
anastomosis between the right colpos and the neo-vagina was performed, and the left anastomotic
stenosis was relieved. Cloacal anomaly includes many variations of mullerian duct anomaly, and may
show complicated features after surgery. MRI can provide fairly accurale information about complicated
anatomy, and facilitate adequate surgery for cloacal anomaly, especially with a view Lo corrective surgery.
Thus, preoperative MRI survey of cloacal anomaly in an adolescent helps to restore the drainage route
and eventually improve fertility.

Keywords | Cloacal Anomaly, Molimina, Hematocolpos, Pubertal, MR/
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Fig.1 Schema of posterior sagittal anorecto-
urethro-vaginoplasty. The posterior sagittal
anorecto- urethra- vaginoplasty and intestinal
vaginoplasty using a colon segment after
Hendrenn's method was performed on a 2-
year-old girl with cloacal anomaly.

(B : bladder, OL : left ovary, R : rectum, Ur :
urethra, Ut : uterus, Vneo : neo-vagina)
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(Fig.4a, b, c, Fig.5). MRIACTHrimi{§ 2 -C ki

Fig.2 Ultrasound examination.
and uterus, and hematocolpos as a cystic
mass located on the right of the neo-vagina.
(H : hematocolpos, Vneo : neo-vagina)

Duplicate vagina,

71



72 HAVNLEAHR 2

Fig.3
Colpo-vagino-gram (a : frontal
image, b : lateral image).
Contrast medium showed only
the neo-vagina, in which there
was no communication with the
hematocolpos.

Exl. Myometrium

Fig.4 Magnetic resonance imaging (MRI) at 13 years old (horizontal sections).

Each image of Figs.4a, 4b and 4c was matched with each section sliced by the lines 4a,
4b and 4c on the right schema, respectively. The duplicate vagina and uterus are shown on
Figs.4a and 4b. The hematocolpos is seen on the right of the neo-vagina in Figs.4c and 4e.
MRI findings clearly show that there was no communication between the hematocolpos in
the right vagina and the neo-vagina.

(UL : left uterus, Un : right uterus, Uc : cervical uterus, H : hematocolpos, S : stenosis
between the neo-vagina and the left vagina, Vneo : neoc-vagina)

MRI image at 11 years old is shown on Fig.4d. Compare with the findings of the MRI at
13 years old (Fig.4a), where the pelvic gynecological anatomy is less clear.
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Fig.5 Magnetic resonance imaging (MRI) at

13 years old (coronal sections).

(UL : left uterus, UR ; right uterus, Uc :
cervical uterus, H : hematocolpos,
Vneo : neo-vagina)
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Fig.6 The schema of Fig.6a shows
the final image findings before
operation. Right colpatresia was
associated with hematocolpos
as a cystic mass.

The anastomotic stenosis was
between the neo-vagina and the
left vagina. Fig.6b shows the
post-operative schema. An
anastomosis between the right
vagina and neo-vagina was
performed.

(a : anastomosis, H : hemato-
colpos, S : stenosis between
the neo-vagina and the left
vagina, OL : left ovary, OR : right
avary, Ut : uterus, Vneo : neo-
vagina)
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Operation findings of bilateral
uterus. Fig.7a : the right uterus
and the adnexum. Fig.7b : the
left uterus and the adnexum. The
closed left uterine tube (arrow)
was detected on the fimbrial
side.

(Ur : right uterus, UL : left uterus)
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Fig.8 Anastomosis between the right vagina
and neo-vagina (a : before anastomasis,
b : after anastomosis). To create an
adequate drainage route from the cyst,
an anastomosis between the right
vagina and neo-vagina was performed.
(UR : right uterus, UL : left uterus, Vneo :
neo-vagina, H : hematocolpos, A :
anastomosis between the right vagina
and the neo-vagina, S : stenosis
between the neo-vagina and the left
vagina)

—HE, ERTRE RO LD FEld, MRIO T2

AT 3 A E LTl 2 h a7 o%
c“J TR an S, A TR (junctional
zone) WEACL 12, ARG 020w I Rl
Eha™8 2o t ¥, AIEMD &S % cloacal

anomaly fli % OAERNIZ BT &, 246 O MRI
Bl meshaE50E» S, Bl{EO T -
- XSy T &, F DM - JEMREE A

i E s, A5YE, MRIm{Z 2z &0 A%
SEAE O WERE AT PEE & & AU T S B IE
Brictied PR S PTLr/ RN 5 el | V111 LR (ST 1| TRl
7. 2O J 1 MR HUE 2 PR 30 I 00 fi i)
MBIz S REGHTH B Elbhr:,

—f, AIENZ F T H ARG T O MRI TR
(Fig.4d) & FEBHAG 0 MRIFT W (Fig.4a-c) %

W3 4 &, PIPERR O RIS 12 S AT RS i A b
Sz, JIRRD A 2 2 0h C MRIB: PR

B OATIEA PG AR kgL Bl bR B,

— M5, AR R W & 7z cloacal anomaly
OPEPHIES DPEGRZ 6§ 205 s L Tld, Levitt
Sid, 106U B o RNt TR & -4
iz, (s 4 &0 RO UG ERiTEhTn
5% Warne &%, = LD 25EHZ BV TR
FRO SR AL & ST LT B2 Ll —K

75



76 HACDR B 2

T, %4 OFEEE U 20E R & ez, g R b

- BEOIZRIZ X A GRS HESE L T ‘é"""
A2 OFERO & 512, SR L B 1ED 2
MR =L T fo i, WSRO - AR
SRR WERENIZRET A Z 23 kU)TCa A L IlD
Lz deds, AR B0 TR ET RO
WS L mE U 7 b i 4 75 80 AR

mmmeW_MLfm.,maammew
WThH,
Bl L. cloacal anomaly {2451 % B4 1> MRI

BRAEi, VTN 2 A 2 s P 25 0 Wit 23 G Rl T
., ETOHRWEHHOMEIZRETINTH - 7=,
MRIfRAE S, AR A A 5

LlUdel anomaly 7

Oz BT —F it & h 5 < ffE
LR LN,
i &8
Zal

UL 0] 2 00 A C M) A I B A R L 7
cloacal anomaly hWEf4- 8% U 7= gl EER O
figg = SRR LT, Bhi o MRTER 5 4% 157 -
AT O PG IR S T d - 7,

A i SC O B LS 39 ] A A YL B R o 2
(200346 I, "igr) CyELU 7.

@ 3k

1) Warne SA, Wilcox DT, Ransley PG : Long-term
urological outcome of patients presenting with
persistent cloaca . ] Urol 2002 1 168 : 1859-1862.

2)  Warne SA, Wilcox DT, Creighton S, et al :
term gynecological outcome of patients with
persistent cloaca. ] Urol 2003 ; 170 : 1493-1496.

3)  Levitt MA, Stein DM, Pena A, et al : Gynecologic
concerns in the treatment of teenagers with
cloaca. ] Pediatr Surg 1998 ; 33 : 188-193.

4)  Del Rossi C, Attanasio A, Del Curto S, et al :
Treatment of vaginal atresia al a missionary

Long-

hospital in Bangladesh : results and followup
of 20 cases. | Urol 2003 ; 170 : 864-866.
5)  Del Rossi C, Atlanasio A, Domenichelli V, et al :
Treatment of the Mayer-Rokitansky-Kuster-
Hauser syndrome in Bangladesh : results of 10
total vaginal replacements with sigmoid colon

at a missionary hospital. J Urol 1999 ; 162 : 1138-

76

6)

9)

10)

11)

12)

13)

14)

17)

18)

19)

1140.
Hendren WH, Atala A, Alexander F, Use
of bowel for vaginal reconstruction. The use of

et al :

isolated caecal bowel segment in complicated
vaginal reconstruction. ] Urol 1994 ; 152 : 752-
757.

WY DR ARIMRIO A S
Y, 1997, pd-o,

FEFFHIY) ¢ AP S OO MRTE

[, 1993, p45-55.

Pena A : The surgical management of persistent
cloaca: results in 54 patients treated with a

gont, ey

Yo, e

posterior sagittal approach. ] Pediatr Surg 1989 ;
24 : 590-598.

Minto CL, Hollings N, Hall-Craggs M, et al :
Magnetic resonance imaging in the assessment
of complex Mullerian anomalies. Bjog 2001 ;
108 : 791-797.

Hendren WH : Cloacal malformations: experience
with 105 cases. ] Pedialr Surg 1992 ; 27 : 890-901.
Hendren WH : Cloaca, the most severe degree
of imperforate anus : experience with 195 cases.
Ann Surg 1998 ; 228 : 331-346.

Hendren WH
using the vaginal wall and a buttock flap :
experience with 40 cases. ] Pediatr Surg 1998 ;
33 . 180-187.

Hendren WH, Oesch IL, Tschaeppeler H, et al :

: Construction of a female urethra

Repair of cloacal malformation using combined
posterior sagittal and abdominal perineal
approaches. Z Kinderchir 1987 ;42 : 115-119.
Hendren WH : Management of cloacal malfor-
mations. Semin Pediatr Surg 1997 ; 6 : 217-227.
Foglia RP, Kim SH, Cleveland RH, et al :
Complications of vaginal alresia in association
with a duplicated mullerian duct. ] Pediatr Surg
1987 ; 22 : 653-656.

Sato Y, Murakami T, Kadowaki M, et al : A
remnant tubal pregnancy alter cloacal malfor-
mation repair. Fertil Steril 2001 ; 75 : 440-441.
Greenberg JA, Hendren WH : Vaginal delivery
after cloacal malformation repair. Obstet Gynecol
1997 ; 90 : 666-667.

Waters EG : Cloacal dysgenesis :
anomalies and pregnancies. Obstet Gyvnecol
1982 ; 59 : 398-402.

related



Vol.22 No.1, 2006

|
=1

JEEADESORACEVHBEL -/MNEEEED
HERD 1B

B, NEEE, NI g, SRR
SR Z & B S

Intestinal Duplication Cyst with Air Influx Phenomenon ;
An Idea to Diagnose Intestinal Duplication Cyst

Takeshi Mouri, Teruyoshi Amagai, Hajime Kawakami, Masayuki Murofushi

Department of Pediatric Surgery, Ibaraki Children's Hospital

Abstract | A girl with body weight 3080g was delivered vaginally. At 25 weeks gestational age,
~ unilocular (.\"alIL lesion of right lower abdomen had been detected by fetal ultrasonography (US). Her
right abdomen bulged on the second day of life, and she started to vomit on the fifth day. She was
diagnosed with ovarian cyst tentatively by plain abdominal X-ray, US and CT scan. On the tenth day, air
influx and air-fluid level, which was shown inside of the cyst by plain abdominal X-ray and CT scan, led to
a diagnosis of duplication of the small intesline. A laparotomy was undertaken on the 11th day of her life
and revealed that she had a duplication cyst of the ileum with a communication noted between the cyst
and ileum.

[t was conceivable that mucus had pooled in the duplication cyst during her embryonal period, after
which the liquid was replaced by air from the ileum through the conduit after birth.

Keywords J Duplication of alimentary tract, Fetal ultrasound, Newborn, Air-fluid level
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Fig.1 Abdominal X-ray on the fifth day of life
shows large mass effect in the right
abdomen and deviation of intestinal gas
to left side.
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Fig.2 Abdominal echogram on the fifth day of
life shows unilocular cystic lesion of the
right abdomen. The two layer structure of
the wall cannot be recognized.

Abdominal CT scan on the fifth day
shows bulky cyst in right abdomen.
No septal wall or calcified lesion are
identified in the cyst.
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Fig.4 Abdominal X-ray on tenth day of life : a (supine position) shows oval-shaped air in
right abdomen and b (up right position) demonstrates air-fluid level appearance in

the same region.

Fig.5

Abdominal CT scan on the tenth day shows air-
fluid level in the cyst. The tumor size is reduced
compared with previous study.
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Fig.6 Pathological findings : Arrowheads point
to the lumen of the duplication cyst.
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Table 1 Alimentary tract duplications with "air-fluid level" appearance
Author Year Age location symptom
Gross 1981 5y ileum weight loss, diarrhea
Bhat 2001 5y thoracoabdominal melena
Wootton-Gorges 2002 0d esophagus neck swelling
Present case 2005 2d ileum abdominal mass, vomit
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