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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.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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