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Fig. 1 (ab) Computed tomograms taken when the patient was 2
years of age. A 34 X 48 x 42 mm cyst existed in the anterior peck. The
cyst contained fluid with the density of water and fine calcified
MAsses.

Here we report a case of an anterior neck cyst that macro-
scopically mimicked a thyroglossal duct cyst in surgery and was
histologically diagnosed as a ‘thyroglossal anomaly’.

Case report

A 2-year-old boy was referred to our department for the treatment
of a congenital anterior neck cyst. The Iesion was first noticed in
infancy but attention to this lesion was delayed because the infant
had Wiskott-Aldrich syndrome and pediatric hematologists first
treated him by bone marrow transplantation. This treatment was
successfully completed when the child was 2 years old. Ulira-
sound examination of the neck mass showed heterogenous high
echo content, and neck CT showed a 34 X 48 x 42 mm mass with
the density of water (Fig. 1a,b). These examinations indicated
that the lesion was most probably a dermoid cyst.

The cyst was subsequently resected (Fig. 2a). Just before the
operation, a small dimple in the skin was noticed at the caudal
edge of the cyst (Fig. 2a, an arrow) with some of the induradon
connected to the cyst. A spindle-shaped skin incision was made
on the dimple and the induration which was connected to the
cyst was dissected (Fig. 2b). The cyst was totally dissected and
the cyst had a protruded tract that ran into the deep site of the
neck. It ran in an area dorsal to the hyoid bone, and at that time
we judged the lesion to be a thyroglossal duct remnant cyst and
performed a modified Sistrunk operation (Fig. 2b). The central
portion of the hyoid bone was resected, and the cranial tract
was ligated and cut about 1.0-cm long from the level of the
hyoid bone according to Horisawa's recommendation® (Fig. 2b,
arrowhead). The pathological diagnosis of the large cyst and
another two ducts was multiple dermoid cysts with a kerati-
nized squamous epithclium and skin adoexa (Fig. 3a,b). The
inner Jayer of the large cyst was completely separated from the
two cylinder-shaped cysts. Two months after the surgery, a neck

cyst was detected again by ultrasonography and CT (Fig. 3¢), -

which was a cystic mass with very few calcification, and a
second operation was performed. The cyst was sited near the
resected hyoid bone and was completely resected. The cyst did
not have any connection to the foramen cecum. It was consid-
ered to be a remnant lesion of the cranial cylinder-shaped
dermoid cyst that was not resected completely at the first opera-
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tion. Pathological examination revealed that the resected cyst
was lined by a squamous epithelinm and a pseudostratified cili-
ated epithelium (Fig. 3d), which suggested charscteristics of a
thyroglossal duct cyst. Therefore, we concluded that the origi-
nally observed lesion in this patient was composed of three
separate cysts, and that the cranial cyst had the characteristics
of a thyroglossal duct cyst while the other two cysts had
characteristics of a dermoid cyst and that these lesions
should be called thyroglossal anomalies both histologically and
macroscopically.

Discussion

The thyroglossal duct remnant cyst and the dermoid cyst are
generally considered to be distinet in etiology. A thyroglossal

Fig. 2 (a) Appearance of the neck before the operation. Smoocth
surface mass sited at the middle neck and a small dimple can be seen
at the caudal portion of the mass (atrow). (b) Complex mass after
dissection. From the skin level, these ducts and cyst had the appear-
ance of a continuous lesion like a thyroglossal duct. The central
portion of the hyoid bone was co-resected and the cranial duct was
cut about 1.0 cm above the level of the hyoid bone (arrowhead).
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Fig.3 (a) The duct was lined by a
keratinized squamous epithelium with
skin adnexa, such as a sebaceouns gland
(an arrow head) or hair follicles (an
arrow). (b) The cyst was also lined by a
keratinized squamous epithelium with a
granular layer. (c) The legion detected
after the first operation was shown as
cystic mass with very few calcification
(an amrow head) by CT and we diag-
nosed it as true cyst. (d) The cyst that
was resected at the second operation
was partially lined by pseudostratified
ciliated epithelinm.

duct remnant cyst arises from the incomplete obliteration of the
thyroglossal duct that is formed along the thyroid descending
from the foramen cecum to the middle neck, and a dermoid cyst
is caused by the abnormal sequestration or the invagination of the
surface ectoderm that forms the eye, ears and face early in the
embryonic stage.’

However, histological findings for these two lesions some-
times overlap and pathologists are sometimes confused when
attempting to differentiate between the two cysts. Some cysts
have had a keratinizing squamous epithelium and skin adnexa but
also contained cuboidal epithelium and thyroid tissue. Some-
times these two types of lesions coexist in the neck region of
one patient. Considering these confusing cases, it has some-
times been proposed to classify such lesions as ‘thyroglossal
anomalies’.*”

In the casc reported here, pathological cxamination of the first
resected cyst revealed that it was composed of epithelium of
ectodermal origin only (keratinized squamous epithelium with
skin adnexa) and the diagnosis was multiple dermoid cysts.
However, the subsequently resected cyst, which must have been
the remnant of the cyst resected at the first operation, was com-
posed of epithelia which included that of endodermal origin. So
histologically this patient’s lesion should be called a ‘thyroglos-
sal anomaly’. Furthermore, macroscopic findings at surgery were
equivalent to those of a thyroglossal duct remnant cyst. The duct
connected to the cranial site of the large cyst ran through the
dorsal part of the hyoid bone to the deep area of the neck. We
cannot exclude the possibility that these lesions may be classified
as teratoid tumors from a strict pathological viewpoint but this
issue is still controversial and open for further discussion in the
future.
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The Sistrunk operation has been recommended in these
cases.’ But recently a modified Sistrunk operation was proposed
by Horisawa er al.,* which recommended that the duct be cored
out as far as 3-5 mm decp from the hyoid bone level because
the duct beyond the site might again spread into many ductili
and they have ciliated epithelium to help secreted mucus drain
into the oral cavity. We adopted this procedure and did not
dissect the duct deeply enough to reach the pharyngeal wall. As
a result, the duct was cut intermediately and the cranial portion
remained partially after the first operation. It was very difficult
to differentiate the two lesions intraoperatively in our case.
Even though the modified Sistrunk operation had been per-
formed, close postoperative follow-up was recommended, and,
as was anticipated, the remnant cyst regrew in 2 months. We
must keep in mind that a thyroglossal duct remnant cyst and a
dermoid cyst in the anterior neck cannot easily be differentiated
by histological findings or by macroscopic findings during
surgery.
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Abstract Renal dysplasia associated with urinary tract
obstruction comprises two distinct phenotypes. i.e.. multi-
cystic dysplastic kidney (MCDK) and obstructive renal
dysplasia (ORD). MCDK is a common manifestation in
infants with renal dysplasia, which is characterized by
multiloculated thin-walled cysts with no functional paren-
chyma and an atretic ureter owing to pyelocalyceal
occlusion early in fetal life. In contrast, ORD is an extre-
mely rare condition which is caused by severe obstruction
of the distal ureter or urethra. Here, we report two infants
with ORD. Both patients manifested unilateral kidney
enlargement with multiple cortical cysts, mild hydrone-
phrosis, and marked dilatation of the ipsilateral ureter.
Contralateral kidneys and urinary tracts revealed no
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apparent radiological abnormalities. Serial ultrasono-
graphic studies of fetal and neonatal kidneys in both cases
revealed that ureteral dilatation was evident at gestational
week 16 and 27. respectively. and most of the cortical cysts
disappeared within 1-3 months after birth. The functions
of the affected kidneys were severely impaired but evident
at the time of birth. These manifestations were consistent
with a diagnosis of ORD, and were distinct from the fea-
tures of MCDK. Our observation of fetal and infantile
kidneys in these two cases provides us with a better
understanding of the pathogenesis of ORD.

Keywords Urinary tract obstruction - Multicystic
dysplastic kidney - Cortical cyst - Glomerular cyst -
Megaureter

Introduction

Renal dysplasia associated with urinary tract obstruction
comprises multicystic dysplastic kidney (MCDK) and
obstructive renal dysplasia (ORD) {1]. MCDK is a com-
mon clinical entity that is associated with pyelocalyceal
occlusion and atretic ureters, and its incidence is estimated
at 1 in 2,500 newborns [1, 2]. ORD, also called obstructive
dysplasia [3], is a phenotype of severe renal dysplasia with
cortical cysts and primitive ducts in the medulla owing to
lower urinary tract obstruction [1, 3]. The outer cortex is
dysplastic with reduced nephrogenesis, although the inner
cortex has a more normal appearance with mature glome-
ruli [3]. There have only been a few clinical reports on
ORD and the precise mechanism underlying this disorder is
still unclear. We describe the cases of two infants
with unilateral kidney enlargement with multiple cortical
cysts, mild hydronephrosis, and ipsilateral megaureter.
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Morphological observations by renal ultrasonography were
performed from early in fetal life to the infantile period,
and serial renal functions were also analyzed after birth.
These observations distinguish ORD from MCDK, and
provide us with a better understanding of the pathogenesis
of ORD.

Case reports
Case 1

Fetal ultrasonography showed dilatation of the unilateral
ureter as early as gestational week (GW) 16 (Fig. 1a).
Dilatation of the renal calyces was also evident at GW 23
(Fig. 1b). The male infant was delivered at GW 37, and his
birth weight was 2.924 g. His family history was unre-
markable. Physical examination revealed a distended
abdomen and right cryptorchidism. An enlarged right
kidney and a dilated right ureter were palpable. Abdominal
ultrasonography revealed an enlarged right kidoey (8 cm in
long axis) with numerous cortical cysts and parenchymal

Fig. 1 Antenatal and neonatal
ultrasonography of case 1.

a Fetal ultrasonography at GW
16. A dilated urcter was
detected (arrow). b Unilateral
dilatation of renal calyces
(arrow) and ureter (asterisk)
were evident at GW 23. ¢ On
day 2 (after birth),
ultrasonography revealed an
enlargement of right kidney
with multiple cortical cysts
(arrows), medollary
hyperechogenicity, and mild
hydronephrosis. The size of the
kidney was 8 cm in long axis.
d Dilatation of the right ureter
(arrows) was also noted on day
2. e On day 28, most of the
cortical cysts of the right kidney
disappeared and the renal size
decreased (5.6 c¢m in long axis).
GW gestational week

GW 23

hyperechogenicity (Fig. Ic). The renal pelvis was mildly
dilated. The right ureter was severely dilated and tortuous
(Fig. 1d). The left kidney was apparently normal with
compensatory hypertrophy. ™Tc diethylenetriamine pen-
taacetic acid diuretic scintigraphy performed at the age of
| month revealed an obstructive pattern with no response
to furosemide in the right kidney and a normal clearance
pattern in the left kidney. The differential kidney functions
were 24% and 76% in the right and left kidneys, respec-
tively. These findings indicated a diagnosis of right ORD
owing to severe ureterovesical junction stenosis. Ultraso-
nography showed that the size of the right kidney
decreased (5.6 cm in long axis) and most of the cortical
cysts had disappeared (Fig. le). At the age of 3 months,
voiding cystourethrography showed grade I reflux in the
right ureter. **™Tc dimercaptosuccinic acid (DMSA)
scintigraphy showed minimally preserved uptake (2.0%) in
the right kidney and a compensatory increase in the uptake
(25.7%) of the left kidney. At the age of 12 months DMSA
scintigraphy showed no uptake in the right kidney and the
serum creatinine level was 0.24 mg/dl. Ultrasonography
showed that the right kidney was 4.5 cm in long axis and
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the renal pelvis was mildly dilated. The right ureter was
still severely dilated and tortuous. No urinary tract infec-
tions have occurred with the use of prophylactic antibiotics.

Case 2

Fetal ultrasonography showed unilateral dilatation of the
ureter at GW 27 (Fig. 2a). The female infant was delivered
at GW 38 and her birth weight was 2,650 g. Her family
history was unremarkable. Abdominal computed tomog-
raphy and ultrasonography revealed an enlarged right
kidney (6.3 cm in long axis and 3.5 cm in short axis) with
multiple renal cortical cysts, mild hydronephrosis, and a
markedly dilated right ureter (Fig. 2b). The left kidney and
urinary tract revealed no apparent radiological abnormali-
ties. Magnetic resonance urography showed that the right
ureter did not seem to be connected to the bladder
(Fig. 2¢). gg'“Tc-mercapto-acety]—triglycine scintigraphy
revealed that the differential kidney functions were 7% and
93% in the right and left kidneys, respectively. A diagnosis
of right ORD owing to distal ureteral atresia was made.
Serum creatinine level was 0.50 mg/dl at | month of age.
No surgical intervention was performed, because the
parenchymal injury would be irreversible and there were
no signs of urinary tract infection. At the age of 3 months,
ultrasonography showed that most of the cortical cysts in
the right kidney had disappeared. The renal uptake counts
of *’™Tc-DMSA at 6 months of age were 0.7% and 31.7%
in the right and the left kidneys, respectively. At the age of
2 years and 8 months, ultrasonography revealed only a few
small cysts and mild pelvic dilatation in the right kid-
ney and a compensatory hypertrophy of the left kidney

Fig. 2 Morphological study of
the urinary system in case 2,

a Antenatal ultrasonography
revealed unilateral ureteral
dilatation (arrow) at GW 27.

b Enhanced corsputed
tomography 3 days after birth
showed an enlargement of the
right kidney with multiple
cortical cysts {arrows) and mild
dilatation of the pelvis.

¢ Magnetic resonance
urography on day 17 showed a
marked dilatation of the right
ureter (short arrows) which did
not seem to be connected to the
bladder (long arrow). GW
gestational week, BL bladder

Q Springer

(8.3 cmin long axis). The size of the right kidney was 5.5 cm
inlong axis and 1.9 c¢min short axis. The right ureter was still
severely dilated. The renal uptake counts of *™Tc-DMSA
were 0.4% and 36.8% in the right and the left kidneys,
respectively, indicating that the right kidney function had
deteriorated further. No urinary tract infections have occurred
without the use of prophylactic antibiotics.

Discussion

We described the cases of two infants presenting with a
unilateral enlarged kidney with multiple cortical cysts,
mild hydronephrosis, and ipsilateral megaureter. Consid-
ering the existence of multiple renal cysts, several possible
differential diagnoses should be discussed; i.e., renal cystic
diseases including polycystic kidney disease, glomerulo-
cystic kidney disease, unilateral renal cystic disease, and
MCDK. Polycystic kidney disease in infancy is usually
transmitted as an autosomal recessive trait. Affected infants
have bilateral large echogenic kidneys with poor cortico-
medullary differentiation, and macrocysts are usually not
present at birth [4]. Glomerulocystic kidney disease is
characterized by minute cortical cysts in bilateral (not
unilateral) kidneys that are enlarged to various extents [5].
Unilateral renal cystic disease is a rare condition in which
innumerable, variously sized cysts are scattered throughout
the kidney [5]; however, none of these conditions are
accompanied by hydronephrosis or severe ureteral dilata-
tion, which were observed in our patients.

MCDK could be considered as a differential diagnosis
of our patients, because their unilateral kidneys had
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muliiple cysts and the functions of the affected kidneys
were severely deteriorated. These features are common to
ORD and MCDK. However, in the case of MCDK, renal
ultrasonography shows multiple cysts with only a small
amount of renal parenchyma, and DMSA scintigraphy
shows no uptake of tracer at the time of birth [6]. In
addition, megaureter is not observed in MCDK.

Both MCDK and ORD are considered to be caused by
severe occlusion or obstruction of the urinary tract early in
fetal life [ 1, 7], although another theory is that failure of the
union between the ureteric bud and the metanephric blas-
tema might lead to cystic dilatation [8]. Autopsy cases
diagnosed with prune belly syndrome with complete
obstruction of urethra revealed that the kidneys were his-
tologically normal at GW 12—14, suggesting that renal
dysplasia is caused by high hydrostatic pressure owing to
urinary retention after GW 15—16 [9, 10]. When urinary
flow impairment occurs later in gestation, or when
obstruction is partial, renal damage would be less pro-
found, resulting in congenital hydronephrosis and hydrou-
reter [11]. The difference between MCDK and ORD is
considered to be as follows: in MCDK, pyelocalyceal
occlusion early in fetal life would result in the formation of
multiple cystic lesions and disturbed development of the
renal parenchyma without establishment of the pelvic
system [I, 12]. Although some cases with an identifiable
renal pelvis have been reported in MCDK, accompanying
megaureter has not been described [8]. In ORD, severe
stenosis or obstruction of the distal ureter or urethra causes
similar damage to the renal parenchyma. However, in
contrast to MCDK, as Shibata et al. [13] suggested in their
analysis of autopsy specimens of fetuses with ORD, uri-
nary retention in the dilated ureters would protect the renal
parenchyma and the developing nephrons from exposure to
high hydrostatic pressure, resulting in the preservation of
minimal renal function. ORD is also accompanied by a
patent and dilated pelvic system and dilated ureter [1, 3].
Shibata et al. [13] also showed that the cysts were not true
cysts in both ORD and MCDXK, but dilatations of nephron
segments with preserved luminal continuity, and that the
incidence of glomerular cysts was higher in ORD than in
MCDK.

In our patients, the unilateral ureter was markedly
dilated probably owing to distal ureteral obstruction. Cysts
were identified mainly in the cortex, and the pelvic system
was established and mildly dilated. Urine production in
small amounts by the affected kidneys was preserved in
both patients at the time of birth. These findings indicate a
diagnosis of ORD, although renal biopsies were not per-
formed because they would not be ethically validated. The
observation that most of the cortical cysts in our patients
disappeared within a few months after birth suggests that
they communicated with the renal pelvis and shrank in size

when urine production decreased as the deterioration of the
affected kidney functions progressed.

An indication for intrauterine urinary shunting in the
present patients would be controversial because it carries a
potential risk to the fetus and has little effect on total renal
functions after birth when the contralateral urinary system
is intact [14, 15]. Ureteroplasty or nephrostomy in the
neonatal period would also be controversial because it
might have little therapeutic significance after severe
deterioration of the affected kidney functions has devel-
oped. Nephrectomy with removal of the megaureter should
be performed if recurrent urinary tract infections are
evident.

In conclusion, we described two cases of ORD and
performed serial morphological and functional analyses
through the fetal and infantile periods. Our observations
indicated that distal ureteral obstruction early in fetal life
would result in kidney enlargement with multiple cortical
cysts. mild hydronephrosis, and marked dilatations of the
ureter, and that glomerular filtration at a low rate in the
affected kidney is preserved at the time of birth. These
characteristic findings are distinct from MCDK, and this
condition should be listed among the causes of cystic
kidney diseases.
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2 INRGSS-International Neuroblastoma Risk Group Staging Svstem

Stage L1:
Stage L2:
Stage M:  Distant metastatic disease (except Stage Ms)

Stage !}

Locoregional tumor not involving vital structures as defined by the list of Image Defined Risk Factors
Locoregional tumor with presence of one or more Image Delined Risk Factors

Ms: Metastatic disease confined to skin and/or liver and or bone marrow

# 3 IDRIF-Image Defined Risk Factors

Ipsilateral tumor extension within two body compartments
Neck-chest, chest-abdomen, abdomen-pelvis

Neck:

Tumor encasing carotid and/or vertebral artery and or internal jugular vein

Tumor extending to base ol skull
Tumor compressing the trachea

Cervico-thoracic junction:
Tumor encasing brachial plexus roots

Tumor encasing subclavian vessels and-or vertebral and-or carotid artery

Tumor compressing the trachea

Thorax:
Tumor encasing the aorta and-or major hranches
Tumor compressing the trachea and-or principal bronchi

Lower mediastinal tumor. infiltrating the costo-vertebral junction between T9 and T12

Thoraco-abdominal:
Tumor encasing the aorta and/or vena cava

Abdomen/pelvis:

Tumor infiltrating the porta hepatis and- or the hepatoduodenal ligament

Tumor encasing the branches of the SMA at the mesenteric root
Tumor encasing the origin of the celiac axis. and/or of the SMA

Tumor invading one or both renal pedicles
Tumor encasing the aorta and/or vena cava
Tumor encasing the iliac vessels

Pelvic tumor crossing the sciatic notch

Intraspinal tumor extension whatever the location provided

that

More than one third of the spinal canal in the axial plane is invaded and/or the perimedullary leptomeningeal spaces

are not visible and-/or the spinal cord signal is abnormal

Infiltration of adjacent organs/structures:

Pericardium, diaphragm, kidney. liver, duodeno-pancreatic block and mesentery
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Abstract Portosystemic shunts may cause steal phenomenon after liver transplantation, which can lead
to graft loss without proper management. Portal vein stenosis is one of the causes for the occurrence
of portosystemic shunts after liver transplantation. Recently, new interventional radiologic techniques
have been developed in the field of liver transplantation. Balloon-occluded retrograde transvenous
obliteration (B-RTO) is a novel interventional technique for gastric varices and portosystemic shunts
and also is effective for increasing portal vein flow. We herein report a pediatric case of portal vein
stenosis with a large shunt successfully treated with a combination of balloon dilatation and B-RTO.

If enlarged collateral vessels cause steal phenomenon, then B-RTO should be considered as an

additional therapy.

© 2011 Elsevier Inc. All rights reserved.

A portosystemic shunt generally occurs in cirrhotic patients
and is rarely reported after liver transplantation. However, a
portosystemic shunt can occur after pediatric liver transplan-
tation because of congenital malformation or postoperative
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formation [1]. The presence of large collateral vessels may
cause the steal phenomenon, which can lead to graft atrophy
and failure [2]. There have so far been few reports of
interventional radiology in pediatric liver transplant patients
with large portosystemic shunts. The recent development of
interventional radiology has allowed for the development of
new applications for the treatment of vascular and biliary
complications after pediatric liver transplantation [3].

This report presents a pediatric case of portal vein
stenosis with a large portosystemic shunt, which was
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