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Diagnostic imaging and radiation therapy for
children with abdominal tumor
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Imaging Diagnosis of Pediatric Abdominal Tumor
—liver, gall bladder, pancreas, intestine —

Masanori Nishikawa

Department of Radiology, Osaka Medical Center and Research Institute for Maternal and Child Health

—{ Abstract }

The purpose of this paper is to provide an overview of the imaging diagnosis of the
pediatric abdominal tumor, especially in liver, bile duct, pancreas, and GI tract. |

Most abdominal tumor in children are first identified by palpation of a mass.
Ultrasound, CT, and MRI are useful in evaluation of the origin, morphology, tissue
] characteristics and the extent of the masses. The frequency of the tumor, patient age, and
the specific tumor marker are useful to limit the number of the differential diagnostic
possibilities. The role of the imaging diagnosis is not only to differentiate the diagnosis of
the tumors but also to evaluate the extension of the tumor.

Keywords | Abdominal mass, Children, Imaging diagnosis
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Fig.1 Hepatoblastoma, a 1-year-old girl
Enhanced CT shows inhomogeneous mass in
the right hepatic lobe.
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Fig.2 Hemangioendothelioma, a 1-day-old
boy
a. CT scan early after a bolus injection of
contrast medium demonstrates intense
peripheral enhancement,

b: Later CT image demonstrates the
enhancement proceeding centrally,
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MR A U 2 00T P B0 FE LA o0 A 4 =
T 50%e 55 (Fig.s)?,

Fig.3 Cholangiocarcinoma arising in the choledochal cyst with hepatic metastases, alb

a 14-year-old girl

cld

a: Axial T2 weighted image shows multiple hepatic masses.
b : Axial T2 weighted image shows dilated common bile duct. Note the irregular inner surface of

the wall.

¢ . Transverse sonogram demonstrates inhomogeneous liver parenchyma. Note no definite
hepatic mass reveals, whereas MRI revealed multiple hepatic masses.
d : Transverse sonogram shows the tumor in the wall of dilated common bile duct.
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Fig.4 Solid and papillary epithelial tumor of
the pancreas, a 12-year-old boy
Coronal T1 weighted image shows the tumor
with solid and cystic component in the
pancreatic tail, The latter shows high intensity
reflecting hemorrhage.
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Fig.5 Malignant lymphoma, a 9-year-old boy
a . Axial T2 weighted image demonstrates
diffuse swelling of the pancreas and

bilateral adrenal masses. Distinction from
neuroblastoma or pancreatoblastoma is
difficult.

b: Contrast enhanced axial TIWI shows bowel
wall thickening, suggesting malignant
lymphoma because of its multi-organ
involvement,
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Fig.6 Complicated duplication cyst, a 5-year-
old girl with abdominal pain and fever
a . Contrast enhanced CT shows a cyslic mass

in the pelvic cavity. The wall of the mass is
slightly enhanced. Ovarian mass. mesen-
teric/omental cyst, and duplication cyst are
considered in the differential diagnosis.

b Transverse sonogram shows cystic mass
with multiple septations. Duplication cyst
usually is a sonolucent mass with/without
inner echogenic layer and outer hypoechoic
rim of muscle. When the cyst becomes
infected or undergoes hemorrhage, the
internal contents have echogenic debris or
septations.
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—{Abstract————

. e

‘ The therapeutic policy for pediatric cancer is a concept of “total cell kill", and

and surgery.

the staging system.

radiotherapy developed with combined modality therapy such as systemic chemotherapy

} Diagnostic radiologists must realize the treatment principles for pediatric cancer and

are described.

Some cases of pediatric cancer (Wilms tumor, neuroblastoma and rhabdomyosarcoma) |

' Keywords . Wilms tumor, Neuroblastoma, Rhabdomyosarcoma
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Table 1 National Wilms Tumor Study (NWTS) Staging System

Stage I (43% of patients)
The tumor is limited to the kidney and was completely excised, The renal capsule has an intact outer
surface, The tumor was not ruptured or biopsied prior to removal. The vessels of the renal sinus are not
involved, There is no evidence of tumor at or beyond the margins of exsection.
Stage (23% of patients)
The tumor extends beyond the kidney, but was completely resected. There is regional extension of tumor
(i.e., penetration of the renal capsule, or extensive invasion of the renal sinus). The blood vessels
outside the renal parenchyma, including those of the renal sinus, contain tumor, The tumor was biopsied
(except for fine needle aspiration) , or there was spillage of tumor hefore or during surgery that is confined
to the flank, and does not involved the peritoneal surface. There is no evidence of tumor at or beyond the
margins of resection,
Stagell (23% of patients)
Residual non-hematogenous is present, and confined to the abdomen. Any one of the following may occur !
1. Lymph nodes within the abdomen or pelvis are found to be involved by tumor. (renal hilus, para-
aortic chains or beyvond). (Lymph node involvement in the thorax. or other extra-abdominal sites
would be a criterion for stage V),
2. The tumor penetrated through the peritoneal surface,
3. Tumor implants are found on the peritoneal surface,
4. Gross or microscopic tumor remains post-operatively (e.g.. tumor cells are found at the margin of
surgical resection on microscopic examination) .
5. The tumor is not completely resectable because of local infiltration into vital structures.
6. Tumor spill not confined to the flank occurred either before or during surgery.
StagelV (10% of patients)
Hematogenous metastases (lung, liver, bone, brain, etc.), or lvmph node metastases outside the
abdomino-pelvic region are present.
StageV (5% of patients)
Bilateral renal involvement is present at diagnosis,

Table 2 National Wilms Tumor Study - 5 protocol

stage | /favorable — —— surgery —— no RT no CT
less than 24 months, tumor weighing less than 550g.

stage | /favorable —————— surgery —— no RT - EE4A AMDVCR (18 weeks)
more than 24 months,| tumor weighing more than 550g.
| /anaplasia(focal of diffuse) —

——— surgery —— no RT ———— EE4A  AMD-+VCR (18 weeks)
-DD-4A  AMD-+VCR+ADR (24 weeks)

stage Il /favorable

stage lll /favorable ———— surgery —— 1080cGy
stage Il - lll /anaplasia (focal) —

stage IV /favorable ———— - surgery —— 1080cGy —— DD-4A  AMD-+VCR+ADR (24 weeks)
stage [\ /anaplasia (focal) ——

stage | -lll /CCSK ——— surgery —— 1080cGy —— 1 AMD+VCRACPM-+VP-16 (24 weeks)
stage Il -1V /anaplasia (diffuse) — surgery —— 1080cGy —— 1 AMD+VCR+-CPM-+VP-16 (24 weeks)
stage [ -1V /rhabdoid tumor —— surgery —— 1080cGy RTK CBDCA-+VP-16+CPM (24 weeks)

AMD=dactinomycine (actinomycin D), beginning within 5 days post-nephrectomy (during week )

VCR=vincristine, beginning within 7 days post-nephrectomy (during week 1) VP-16=-etoposide

ADR=doxorubicin (Adriamycin) CPM =cyclophosphamide CBDCA=carboplatin

Postoperative Radiotherapy : Treatment is started not later than day 9 (the day of surgery is day 0)
and given in daily 180 cGy doses five days a week.
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7= (Fig.db). ZOWOCT (117,71 274
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D, 2497 b - Ea—I2A 5 A ARt 4 i
fpe LTHRLTEG I BENDH S,

Fig.1 Wilms tumor, a 3-year-old girl, stagell
a : Aortography revealed tumor feeded by the right renal artery,
b IVC-graphy revealed tumor emboli in the right renal vein (arrow) .
¢ Enhanced CT scan (at admission) showed beak sign of the kidney.
d ! Simulation film for postoperative radiotherapy.
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|
Fig.2 Wilms tumor, a 2-year and 4-month-old boy, stagelV ,E“erbi
a ! Chest X-ray revealed coin lesions (arrows) . dje
b . EU showed acute urinary tract obstruction and coin lesion in the right lung base.

- MRI showed huge high and low intensity mass on T2WI.
: Enhanced CT scan showed huge abdominal mass (at admission) .
. After 4 weeks chemotherapy, CT scan revealed the tumor decreased in size,

[ =" ]
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[ After 9 weeks' chemotherapy. CT scan revealed the tumor more decreased in size and these
images indicated radical-operability.

& Whole abdominal simulation film (started at day 9 (1050cGy /13 fx/10 days)).

h: Whole lung simulation film (started at day 52 (1200cGy/16 fx/17days) ).

Table 3 International Neuroblastoma Staging System (INSS)

Stage 1 : localized tumor with complete gross excision, with or without microscopic residual disease ;
representative ipsilateral lvmph nodes negative for tumor microscopically (nodes attached to and removed

with the primary tumor may be positive) .

Stage 2A ! localized tumor with incomplete gross excision | representative ipsilateral nonadherent lymph
nodes negative for tumor microscopically.

Stage 2B ! localized tumor with incomplete gross excision ; representative ipsilateral nonadherent lymph
nodes negative for tumor microscopically,

Stage 3 . unresectable unilateral tumor infiltrating across the midline, with or without regional lvmph node
involvement : or localized unilateral tumor with contralateral regional lymph node involvement : or midline
tumor with bilateral extension by infiltration (unresectable) or by lymph node involvement. The midline
is defined as the vertebral column. Tumors originating on one side and crossing the midline must infiltrate
to or beyvond the opposite side of the vertebral column.

Stage 4 © any primary tumor with dissemination to distant lymph nodes, bone, bone marrow, liver, skin,
and/or other organs (except as deflined for stage 4S) .

Stage 4S . localized primary tumor (as defined for stage 1, 2A, or 2B), with dissemination limited to skin,
liver. and/or bone marrow (limited to infants less than 1 year of age). Marrow involvement should be
minimal (i.e., <10% of total nucleated cells identified as malignant by bone biopsy or by bone marrow
aspirate), More extensive bone marrow involvement would be considered to be stage 4 disease. The
results of the meta- iodobenzylguanidine (MIBG) scan (if performed) should be negative for disease in
the bone marrow,

17
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Table 4 Protocol for Neuroblastoma in National Children’s Hospital

stagel—— 'S (GR) ——————— no RT no CT or mild CT
stage [l ’ S (CR) no RT—— mild CT
—————— S (no CR or unfavorable type) — RT - mild CT
stage lll T S 7 RT* —— intensive CT+/-ABMT
intensive CT —— S (delayed primary) - —
stage [V-A —— intensive CT —— S (delayed primary) —— RT* - intensive CT-+/-ABMT

stagelV-B —
stage [V-S

(CT or RT#**)

S — no RT no CT or mild CT

S=surgery
CR=complete resection
CT=chemotherapy

mild : JAMES method (vineristin 1.5mg/ i, cyclophosphamide 300ng/ " on alternate weeks)
intensive : multiagent chemotherapy-doxorubicine, DTIC, cisplatinum, etc.
RT=radiotherapy
RT*  intraoperative radiotherapy for elder children
CTor RT** ! emergency therapy to avoid liver rupture or impediment of circulation

IV's
-

%

bt 04

o
N

-

Fig.3 Neuroblastoma, a 3-year-old boy, stagell (N-myc : 70 copies)
a . Enhanced CT scan revealed huge calcified left adrenal mass with paraaortic lymphnode
metastases,
b * After 4 cycle chemotherapy, CT scan revealed the tumor decreased in size and these images
indicated radical-operablity.
¢ : Simulation film for postoperative radiotherapy.

18
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IERHIEE A I I Ah vk STy a2 © R TERE ]I e /“‘IL. CTAEy VIZTEY
A".'s‘#i?('t] BT LIIMETHS (Fig.3c). A 3 em KOOIRES A& 5B, oIS (A
FER 4. REZFERE, 115 B4R, stageVA {4 % ui.u. b, TPHAEE A 1 S iR & Ga i X 7

(Fig.da, b). £7:1-123 MIBGY v F 457 412T
FRENE I LA L s 1 SRR A 28 7= (Fig.dc),
Sl EF e i1 L, Neuroblastoma, W3H]4F

Fig.4 Neuroblastoma, an 11-month-old girl, stageVA
a. Enhanced CT scan revealed left adrenal mass with calcification and paraaortic lymphnode

d:

melastases,

: Head CT scan showed bilateral temporal bone metastases.

1 1-123 MIBG scintigram (at admission) showed positive findings at multiple skeletal regions and
primary lesion. Bilateral temporal lesions were bone metastases, but other lesions were bone
marrow metastases.

After 3 cycle chemotherapy, [-123 MIBG scintigram showed positive finding at right temporal

lesion and other lesions were negative.

: After 5 cycle chemotherapy and temporal irradiation, all skeletal findings had disappeared.
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Intergroup Rhabdomyosarcoma Study (IRS) HATSEMIHL 2 FEE AN i & 2 7=, il ||~1’

12 &0 Pk D beyliiih & Boieho a1k OB L0 PIENREOREILEYE & A5 (2 Gl
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Table 5 Intergroup Rhabdomyosarcoma Studies (IRS) clinical grouping system

Group I (13% of all patients) : localized discase that is completely resected with no regional nodal
involvement.

Group I (20% of all patients)
Group Il A @ grossly resected tumor with microscopic residual disease, but no regional nodal invelvement,
Group I B : regional disease with involved nodes, with complete resection and no residual disease,
Group Il C © regional discase with involved nodes, grossly resected. but with evidence of microscopic
residual and/or histologic invalvement of the most distal regional node (from the primary site).
Approximately are in this group.

GroupIll (48% of all patients) : incomplete resection (or biopsy only) of the primary site and therefore has
gross residual disease,

GrouplV (18% of all patients) : distant melastatic disease present at the time of diagnosis.
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Fig.5 Rhabdomyosarcoma (retroperitoneal origin),
a 6-year-old girl, stagell
a . Ga-67-citrate scintigram showed positive finding of
primary lesion, but metastasis was not detected.
b After 2 cycles chemotherapy, Ga-67-citrate
scintigram showed positive finding of primary
lesion decreased in size.
¢ ! After 5 cycles chemotherapy, Ga-G7-citrate
scintigram showed negative finding in the pelvis.
d : MRI showed huge high intensity mass on T2WI,
:Enhanced CT revealed huge pelvic mass with
high and low density region at presacral retro-
penitoneum,

o
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Fig.5
f © After 5 cycles chemotherapy, CT scan revealed
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the tumor decreased in size and these images
indicated radical-operability.

: Simulation film for postoperative radiotherapy

revealed markers of the left ovary which was re-
located oulside the radiation field (arrows).
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Fig.6 Rhabdomyosarcoma (nasopharyngeal origin),
a 5-year and 3-month-old boy, stagell

a . Enhanced CT revealed huge nasopharyngeal mass with bone destruction of skull base,

b - MRI showed huge nasopharyngeal mass adjacented to the brain on T1WI,

¢ ! After radiation therapy (5000cGy/25 fractions/33 days) , MRI showed residual mass with Gd
enhancement on TIWI,

d: One year later, MRI showed no mass at the nasopharynx on T1WTI.

e . SPECT of Ga-67-citrate (sagittal view) at first admission showed positive finding in the nasopharynx
(arrow) .

[ © After radiation therapy (5000cGy/25 fractions/33 days) , SPECT of TI-201-chloride (sagittal view)
showed negative finding in the nasopharynx (arrow)
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Fig.6
g+ Linacgraphy showed huge nasopharyngeal
mass in the radiation field.
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Nuclear Medicine for Pediatric Abdominal Tumors

Chio Okuyama, Yo Ushijima, Tsunehiko Nishimura
Department of Radiology, Kyoto Prefectural University of Medicine

—{ Abstract ) —

The peculiar roles and utility of nuclear medicine for the clinical pediatric oncology are
described. The advantage of nuclear medicine is that the accumulations reflect the tumor
characteristics and that a single administration can examine the whole body. For tumor
imaging, there are some specific and non-specific tracers. Radioactive-iodine-labeled
metaiodobenzylguanidine (MIBG) visualizes neuroblastoma with very high specificity. 1311
(1231)-MIBG scintigraphy is very useful for the diagnosis, staging, the monitoring during
and after the treatment of neuroblastomas.

67Ga scintigraphy and 20T are the representative non-specific tumor imaging tracers.
These tracers and some specific tracers are also introduced.

Keywords . Pediatrics, Abdominal tumors, Scintigraphy, MIBG scintigraphy
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Fig.1 A case of neuroblastoma discovered
by mass screening (a 1-year-old girl)
1231.MIBG demonstrates mediastinal tumor
(open arrow) and some skeletal lesions
(arrowheads) .

(b)

Fig.2 Two cases of advanced neuroblastomas of a 4-year-old girl (a) and an 11-month-old girl
a . 2 MIBG demonstrates a large primary tumor originating from the left adrenal gland, and

diffuse bone marrow metastases,

b : 1281 MIBG shows not only a small accumulation in the primary tumor originating in the right
adrenal gland but also multiple abnormal accumulations in the skull, orbits, and other skeletal
lesions of the lower extremities and left supraclavicular and paraaortic lymph node metastases.
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£3
11

Fig.3 Diffuse bone marrow relapse of
neuroblastoma of a 7-year-old boy
Bone scan (a) shows an almost normal
image, while abnormal visualization of the
diffuse bone marrow is seen on 123I-MIBG
scintigraphy (b).

Fig.4 Relapse of neuro-
blastoma in the skull
of a 4-year-old girl

A follow-up '2I-MIBG
scintigraphy reveals
abnormal accumulation in
the head (a : whole body
image, b : SPECT).
Biochemical markers were
within normal limits, and
abnormality could not be
easily detected by MRI
T2WI (c) at the same time,
One month later, the
tumor was detected in the
following MRI T2WI (d).

27



150 HA/NRUSOREF 2GS

O W RLTROK , BRI 10D 72 8) 1IR3 Y
AN 5 A%, % < Ol I TIRIRG K
m%ﬁfBH%Mﬁ@Ua<Mw NTCNDHH
RREETH, BROZDIZ [ & 7 < 12
BN 0D PRPR TG J)L\J\é:%lé_k/]\i’!iflé.

67Ga

7Gald, 2L OIEIZHE W TR L<THWS
N AREN RS v FBTH 5, LHRNT
k&M IREARL, IV AT 2 e

AL TS AT s 7 272 ) V&
BIRIFEETAEELLSENTVED, AETiE 2 £
RBidrE I3 & ok, 37~111MBqg %
WL 2~ 3 HLIC% 3 528, ARWANZKNE S
B AN X B 72 O RIALE & U TR T
Al n B e s, NEOBABTLE %
¥ e

NORIEZITS ZER>ESTIRAEL,

ZAL S DR AT O 5 M A
ZIFSPECTHR(4 281§ 5 Z &

ﬁ@%%@%ﬁ,
PR3 5 728
N E L0,

AENE, MBI BRI RMIC E F &%
OMGIZIER L, G & JERIZ 8 o
sensitivityZ 4 LT\ 5, — AR IZ I KPR
I IERE T, /7H|$J§20)ﬁb\ ISXOPIR N (¢
e DL OPFPED E L WRIRIIZ R ® AP
AMEN O IF Y //‘JJTT% n, 70~90%L) |
DR ’i’ﬁﬂ‘%ﬂ) Z DHERUSRHIAYIZHE < |
L E IR T E B -0 IEsWr, B
ES i ﬁ’ﬁ?uﬂﬂy LIZHMTH 3 (Fig.s).

Z ORI U TE, SN DO HEFE
M70~90% L% FH#"%’(HIH"JHEOD#ﬁT 1350%
LUF, WilmsIig Tid50% 48 ¢, JHHFE R &
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Post.

POSt

Fig.5 Comparison of the images between 131-MIBG and 23-MIBG scintigraphy in a case of
multicentric neuroblastoma of an 8-year-old girl
The patient has two big neuroblastomas originating in the mediastinum (a) and left adrenal

gland (b).

BILMIBG demonstrates the mediastinal tumor but the adrenal mass cannot be

detected (c), while both tumors are clearly demonstrated by 1231-MIBG (d).
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Fig.7 67Ga scintigrams of renal cell carcinoma

in a 12-year-old girl
§7Ga accumulates in the renal mass.
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Fig.6 A case of lymphoma of a 9-year-old boy
67Ga scintigram shows an apparent
accumulation in the pelvis,

Fig.8 %7Ga scintigrams of a case of
lymphoma during the chemotherapy
(a 8-year-old boy)
He has a large tumor in the upper abdomen.
67Ga shows no accumulation in the tumor,
Moreover the scintigram shows remarkably
decreased accumulation in the liver, spleen,
lachrymal glands, and salivary glands and
increased uptake in the bones and both
kidneys is faintly visualized. His UIBC was
very low because of transfusion.
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Fig.10 Local recurrence of rhabdomyosarcoma
of an 11-year-old boy
MRI showed abnormal signal in the left internal
obturator muscle (a), but could not differentiate
between post-treatment-granulation and
recurrence, because no change was seen
compared with the previous studies. 201TI
SPECT showed abnormal accumulation {arrow-
head) (b) at the lesion. Follow up MRI revealed
regrowth of the local tumor (c).
20171 SPECT also demonstrates
unexpected metastases in the
right femoral bone (thick arrow)
and left inguinal lymph node
(thin arrow).

Fig.9 Adrenal carcinoma of a 7-
month-old boy
MRI T1 weighted coronal image
shows a large mass on the left
kidney (a), and 29T] SPECT
demonstrates abnormal accumu-
lation (b).
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Fig.11 A huge hemangioma in the retroperitoneum of an 8-month-old boy
The MRI (a) shows a large tumor, which shows low signal on TIWI, low and high signals on
T2WI, and good enhancement. 99MTc-HSA (D) SPECT (b) shows intense accumulation

corresponding with the tumor.
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Imaging Characteristics of Abdominal Tumors
— Adrenal Gland and Genitourinary Tract—
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—{ Abstract ) |

. This review outlines imaging characteristics as well as clinical features of tumors ‘
involving the adrenal gland and genitourinary tract in children. Of these, neuroblastoma,
adrenocortical carcinoma, pheochromocytoma, Wilms tumor, nephroblastomatosis,
congenital mesoblastic nephroma, rhabdoid tumor of the kidney, clear cell sarcoma of the ’
kidney, renal cell carcinoma, renal involvement secondary to hematologic malignancies,
ovarian tumor and rhabdomyosarcoma are included. Age dependent approach is important
to differentiate these tumors. Plain radiograph has a limited role in diagnosing abdominal '
tumor. A variable combination of ultrasound, CT and MRI is important to reach an accurate
diagnosis. Nuclear imaging is reserved for selected purposes to evaluate primary and
metastatic disease and tumor viability.

Keywords  Children, Abdominal tumor, Adrenal gland, Genitourinary tract, US, CT, ‘
MRI, Nuclear imaging }
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Fig.1 Neuroblastoma
A 9-month-old boy with a positive result of mass screening. A plain abdominal film (a) reveals
downward displacement of the left kidney (arrows). A longitudinal view of the abdominal Ultrasound
(b) shows a well defined mass (arrows) slightly hyperechoic comparing with the left kidney (K).
Contrast-enhanced CT of the abdomen (c) reveals a mass in the left paraaortic region. Axial T2-
weighted image of the abdomen (d) demonstrates a well defined intermediate signal mass in the left
paraaortic region displacing left renal artery (arrows) as well as the left kidney (K). A coronal T1-
weighted image of the abdomen (e) shows a well defined mass with signal intensity similar to that of
muscle in the left paraaortic region. Note the left kidney displaced inferiorly as suspected on the plain
abdominal film. Subsequent 1 MIBG scan (I) shows an abnormal area of increased uptake

corresponding to the mass. )
(Courtesy of Yasuo Nakajima, MD, Department of Radiology, o c
St. Marianna University School of Medicine) dlelT
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Fig.2 Neuroblastoma
A 3-year-old boy with stageV neuroblastoma
arising from left adrenal gland. Contrast-
enhanced CT of the abdomen reveals a large
mass in the left suprarenal region with
extension of the tumor to the pancreas
(arrows). Anterior displacement of the
abdominal aorta is demonstrated (arrowhead).

Fig.3 Neuroblastoma arising from paraspinal

ganglion

An &month-old boy with a positive result on
mass screening. Ullrasound of the right lower
abdomen (not shown) reveals a well defined
mass in the paraspinal region. Subsequent
coronal T2-weighted MR image demonstrates
a well defined intermediate signal mass
extending into the spinal canal (arrows).
(Courtesy of Yasuo Nakajima, MD, Depart-
ment of Radiology, St. Marianna University
School of Medicine)

Fig.4 Neuroblastoma with hepatic involvement

alb
A 3-month-old boy presented with abdominal distension. T2-weighted MR image (a) demonslrales
bilateral adrenal tumors larger on the left. Multiple hepatic metastases are well recognized as high
intensity foci. Metastatic lesions in the liver, however, are not clearly recognized on contrast-
enhanced CT (b). (Courtesy of Yasuo Nakajima, MD, Department of Radiology, St. Marianna
University School of Medicine)
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Fig.5 Adrenocortical carcinoma

A 3-year-old girl presented with virilization. Nonenhanced CT of the abdomen (a) reveals a mass
in the right suprarenal region with internal calcification (arrows). Subsequent contrast-enhanced
CT reveals heterogeneous enhancement of the tumor with possible extension of the tumor to the
IVC. Both Tl-weighted (c) and T2-weighted (d) images of the abdomen clearly demonstrate
tumor as well as tumor extension into the IVC (arrows). The patient underwent surgery and the
postoperative pathological diagnosis was adrenocortical carcinoma.
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Fig.6 Wilms tumor

A 3-year-old boy presented with abdominal
mass. Contrast-enhanced CT of the abdomen
reveals a large mass with heterogeneous
density in the region of the right kidney.
Diagnosis of Wilms tumor was suggested and
was confirmed by pathological analysis. Several
low density foci are recognized in the left
kidney suggesting focal nephroblastomatosis
(arrows).
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Fig.7 Congenital mesoblastic nephroma (CMN)

A 1-day-old boy with a history of an enlarged left kidney found on prenatal ultrasound and prenatal
MRI (not shown). Postnatal unenhanced abdominal CT (not shown) reveals enlargement of the
left kidney. Contrast-enhanced CT of the abdomen (a) shows heterogeneous enhancement of the
left kidney (arrows). Postnatal axial T2-weighted MR image (b) demonstrates increased signal of
the left kidney compared with the right kidney (arrows). Combining imaging findings and age of
the patient, a preoperative diagnosis of congenital mesoblastic nephroma (CMN) was made. The
diagnosis of CMN was confirmed by pathological analysis. (Courtesy of Yasuo Nakajima, MD,
Department of Radiology, St. Marianna University School of Medicine)

Fig.8 Rhabdoid tumor of the kidney (RTK)

A 7-month-old boy presented with an abdominal
mass. Abdominal ultrasound (not shown)
revealed a mass lesion arising from the left
kidney associated with hydronephrosis. Contrast-
enhanced CT shows a mass arising from the
medial aspect of left kidney (arrows). Left
hydronephrosis is demonstrated (H). Patient was
operated upon with a preoperative diagnosis of
Wilms tumor. Pathological diagnosis was
rhabdoid tumor of the kidney. (Courtesy of
Yasuo Nakajima, MD, Department of Radiology,
St. Marianna University School of Medicine)
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Fig.9 Clear cell sarcoma of the kidney (CCSK)
A 7-year-old boy presented with gait disturbance after minor trauma. A plain radiograph of the right
femur (a) demonstrates not only spiral fracture of the distal femoral shaft but also an ill-defined
radio-lucent area of the femur distal to the fracture. Diagnosis of pathological fracture of the femur
was made. Anterior view of whole body bone scan (b) reveals multifocal accumulation of
radiotracer in the skeletal system. Note the decreased accumulation of the radiotracer

corresponding to the right kidney. Contrast-enhanced CT of the abdomen

(c) demonstrates a

large mass in the right kidney with heterogeneous enhancement (arrows). At surgery, right kidney
was almost totally replaced by tumor. Pathological diagnosis was CCSK. (Courtesy of Yasuo
Nakajima, MD, Department of Radiology, St. Marianna University School of Medicine)
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Fig.10 Renal cell carcinoma (RCC)

A 9-year-old girl presented with macrohematuria and abdominal pain.

A longitudinal view of the abdominal ultrasound (a) reveals a mass with heterogeneous internal
echo in the upper pole of the right kidney (arrows). Noncontrast CT of the abdomen (b) shows
enlargement of the right kidney in association with faint calcification in the enlarged kidney. A
calcified paracaval node is also noted (arrow). Contrast-enhanced CT of the abdomen (¢)
demonstrates heterogeneous enhancement of the mass. Contrast-enhanced axial T-1 weighted
MRI (d) reveals heterogeneous enhancement of the mass. The enlarged paracaval node is well
demonstrated (arrow).

Fig.11 Leukemic infiltration of the kidney
A 5-year-old boy underwent abdominal CT for
the initial evaluation of acute lymphocytic
leukemia. Contrast-enhanced CT of the
abdomen reveals diffuse enlargement of both
kidneys with heterogeneous parenchymal
enhancement.
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Fig.12 Dermoid cyst of the ovary
An 11-year-old girl with lower abdominal pain. A transverse view of US of the lower abdomen (a)
demonstrates a well defined cystic mass (arrows) with echogenic focus (arrowhead). Subsequent
CT (b) reveals a well defined cystic mass containing a focus of fat density structure as well as a

small focus of calcification (arrow). (Courtesy of Yasuo Nakajima, MD, Department of Radiology,
St. Marianna University School of Medicine)

Fig.13 Granulosa cell tumor of the ovary

An 18-month-old girl presented with genital bleeding and abdominal distention. Abdominal US (a)
and contrast-enhanced CT (b) reveal a large mass with both solid and cystic compornents in the
mid and lower abdomen. An axial T2-weighted MR image (c) reveals a large mass with
heterogeneous intensity. Configuration of the mass seen on MRI is similar to that of contrast-
enhanced CT. A sagittal T2-weighted MR image (d) demonstrates a large well defined mass with
heterogeneous intensity. The configuration of the uterine body shows that of an adult. (Courtesy of
Yasuo Nakajima, MD, Department of Radiology, St. Marianna University School of Medicine)
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Fig.15 Prostatic rhabdomyosarcoma
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Fig.14 Immature teratoma of the ovary

A 9-year-old girl presented with a lower
abdominal mass. Contrast-enhanced CT of the
lower abdomen demonstrates a large mass
lesion (arrows) in the lower abdomen
containing soft tissue component, calcification
and fat density structure. (Courtesy of Yasuo
Nakajima, MD, Department of Radiology, St.
Marianna University School of Medicine)

A 3-vear-old boy presented with abdominal pain and incontinence. Abdominal US (not shown)
demonstrated a mass in the presacral region. Contrast-enhanced CT images of the lower abdomen
(a, b) reveal a mass with heterogeneous attenuation in the pelvic cavity (arrows). Note the anterior

displacement of the bladder (B).
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Evaluation of Impalpable Testis with MRA Imaging

Yoshiharu Satoh, Hideo Yoshida, Tadashi Matsunaga, Katsunori Kouchi,
Yasuhiro Ohtsuka, Tomoroh Hishiki, Keita Terui, Tetsuya Mitsunaga, Naomi Ohnuma

Department of Pediatric Surgery, School of Medicine, Chiba University
y

Cryptorchidism is a common childhood condition. Approximately 20% of undescended
testes are impalpable. Preoperative localization of impalpable testes is most important because
different methods of treatment are required. Present methods of preoperative investigation,
(ultrasound, CT, and MRI) are not successful. We tried to localize impalpable testes by MRA imaging
of the plexus pampiniformis in the current study. MRA could detect atrophic and canalicular testes
near the internal inguinal ring which were not detected by MRI. If the plexus pampiniformis is not
detected, we must suspect absence of testis or intra-abdominal testis and examine by laparoscopy.

MRA, Impalpable testis, Undescended testis
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plexus
testicular ——» I pampiniformis

spermatic
duct

epididymis

Fig.1 Lateral view of the plexus pampini-
formis and testicular artery.

(ERCHl X h3 2 & RO % [ L 7
(Fig1). 7=, FUOMEDHRIZ VT,
TR 7 7 2 — 5 O WYL 1 LI I
W CHER L 72

s R

FERI 20k, mINEEDRTE (ZEM © impalpable
testis, {ifll @ B EIATIZARED . G ETRTIE
VAN O (R i LT 275 I {22 TS S s da
EhTuwih, EIRMEmL Ehhr»r o7z
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T LTk D, ORI O A0 % 1572,
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+  Fig.2 A 2-year-old boy with
left impalpable testis
and right palpable
undescended testis
a.Coronal T2 weighted
image shows right unde-
scended testis (arrows) .
b:MRA (coronal image)
shows left plexus pam-
piniformis(arrowheads).
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iR Al & e, READ I D BRIk
IR L 22 RN BT 1
BRI <) v i Pl L 72 (Fig.db).
LI EORER & D K BUEAS SR o #iini iz iy

Fig.3 A 1-year-old boy with

left impalpable testis
Coronal T2 weighted
image shows right normal
testis (arrows).

:MRA (coronal image)

shows the right plexus
pampiniformis (arrows)
and does not show the
left.

Fig.4 A 1-year-old boy with

left impalpable testis
Coronal T2 weighted
image shows right normal
testis (arrow) and two
images like the left testis
(arrowhead and dotted
arrow) .

:MRA (coronal image)

shows right (arrow) and
left (arrowheads) plexus
pampiniformis, and a
lvmphatic node (dotted
arrows) .

Fig.5 A 1-year-old boy with

left impalpable testis
Coronal T2 weighted
image shows right normal
testis (arrow),

:MRA (coronal image)

shows the right plexus
pampiniformis (arrows)
and does not show the
left,
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Table 1 The findings and the diagnosis of 4 cases
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No. The findings of MRA preoperative diagnosis  postoperative diagnosis procedure
plexus pampiniformis at atrophic testis at inguinal oo . g3 OIS
1 high level of inguinal canal canal same as left Castrahion

o no plexus pampiniformis at intra-abdominal testis or sl laparoscopic
- inguinal canal aplasia =l examination
plexus pampiniformis at atrophic testis at inguinal T
3 ; : ; same as lefl orchiopexy

high level of inguinal canal canal
no plexus pampiniformis at intra-abdominal testis or ; laparoscopic
4 aplasia 1
inguinal canal aplasia prast examination
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1. Canalicular Type

yoo¥

1-a., undescended 1-b.
testis

2. intra-abdominal testis

vanishing
testis

3. blind-ending
vas and vessels

N

Vessels
. Vas
<> Testis

Ue”  Inting.ring

4. vas and vessels
not found

7

Fig.6 The classification of impalpable testis
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Percutaneous Cystgastrostomy and Balloon Dilatation for
a Pediatric Patient with Pancreatic Pseudocyst.
—A case report—

Osamu Miyazaki, Shunsuke Nosaka®, Mikiko Miyasaka®, Mutsuko Nakayama®,
Yoshimasa Imanishi, Eigoro Yamanouchi, Fumio Kawaguchi?, Touko Shinkai®,
Yuusaku Miyamoto®

Dept. of Radiology, Pediatric surgery " and Pediatrics®, St. Marianna University Yokohamashi Seibu Hospital
Dept. of Radiology, St. Marianna University School of Medicine *

Abstract | We report a case of a 10-year-old male who underwent percutaneous cystgastrostomy

and balloon dilatation for treatment of recurrent pancreatic pseudocyst. He had been suffered from
epilepsy due to viral encephalitis al about two years of age,

Alarge pancrealic pseudocyst was found incidentally by abdominal CT performed for evaluation
of liver dysfunction.

Percutaneous cystgastrostomy was carried out under endoscopic and CT guidance because the
size of pseudocyst seemed to be enlarged on follow-up CT. Connection between pseudocyst and
pancreatic duct was identified by fistulography. We therefore tried to do balloon dilatation at the
posterior wall of stomach but failed.

Approximately 2 months after extubation of drainage tube, recurrence of pseudocyst was
diagnosed by follow-up CT.

Percutaneous cystgastrostomy was repeated. Firstly, balloon dilatation of posterior wall of
stomach which failed in the initial trial, was done before the placement of the drainage catheter.
Then, additional balloon dilatation was carried out two weeks alter the procedure. There has been no
recurrence of pseudocyst since removal of the drainage tube. Here we discuss the relationship
between pancreatilis and many anticonvulsant drugs. We stress that percutaneous cystgastrostomy
with balloon dilatation is a useful procedure for recurrent pancreatic pseudocyst.

Pancreatic pseudocyst, Percutanous cystgastrostomy, Children, Balloon dilatation
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Hot:,
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Fig.1 Pseudocyst and acute
pancreatitis diagnosed
by contrast enhanced
abdominal CT

a . Note pancreatic pseudocyst as
an oval shaped low density area
between stomach and spleen.
There is a gastrostomy tube in
the stomach (arrow). Right
lobe of liver shows a segmental
low density area.

b: Note the inhomogenous retro-
peritoneal fat density around
pancreas. Also, pancreatic
parenchyma shows multiple
small cystic components,
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Fig.2 Percutaneous cystgastro-

stomy under CT guidance

8Fr. pig-tail catheter is placed.

Note tip of catheter in pseudo-
cyst (arrow) .

Fig.3 Recurrence of pseudo-
cyst

Note large cystic lesion in
medial side of stomach as a
recurrence of pancreatic
pseudocyst. It seems to be
different in origin compared
to initial pseudo cyst.
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Fig.4a Fistulography
Pancreatic duct (arrow) is
contrasted by fisutulography,
Connection between pseudo-
cyst and pancreatic duct is
established.

Fig.4b Diagram of fistulography
a ; contrast material in cardia of stomach, b ;
a pnereatic duct, ¢ ; pancreatic pseudocyst,
d ; pig tail catheter for pseudocyst, e;ED
tube from gastrostomy

Fig.5 Balloon dilatation of
transfixion
Note waist of balloon catheter
(arrow) at transfixion of pos-
terior wall of stomach hefore
dilatation,
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Fig.6 Disapearance of pseudo-
cyst on follow-up CT
Previously demonstrated
pseudocyst has disappeared
on follow-up CT, which was
performed 2 months after
balloon dilatation.
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