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Abstract

Congenital segmental giant megaureter (CSGM), which refers to segmental cystic dilatation of the upper collecting system, is ex-
tremely rare in the pediatric population. Depending on the etiology, the condition could be categorized as primary or secondary
megaureter with three subtypes including refluxing, obstructed, nonrefluxing and nonobstructed types. We report a case in which
the CSGM presented as a giant abdominal cystic mass with associated right-sided hydronephrosis that was diagnosed by abdominal
ultrasound. Cystic mass and the tubular structure at the caudal side of the cystic mass were demonstrated on abdominal ultrasound.
We identified a connection between the cystic mass and the lumen of the tubular structure. Therefore, the cystic mass was reported
as CSGM on abdominal ultrasound, especially categorized as the nonrefluxing and nonobstructed type. The percutaneous nephros-
tomy was performed to relieve hydronephrosis, followed by excision of the dilated segment. CSGM is an extremely rare presentation
of megaureter, requiring variable imaging modalities and an appropriate intervention. Especially, careful real-time ultrasound was
critical to identify the CSGM promptly and essential for the individual appropriate management.
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1. Introduction

Megaureter is a comprehensive term for an expanded
ureter that does not function normally, and it may be ac-
companied by dilatation of the upper collecting system.
Especially segmental cystic dilatation of the ureter can be
very rarely observed in cases of megaureter (1). Here, we
present a rare case involving a neonate who exhibited a cys-
tic abdominal mass on an antenatal ultrasound and was
diagnosed with congenital segmental giant megaureter
(CSGM) on the basis of ultrasound, voiding cystourethrog-
raphy (VCUG), computed tomography (CT), and surgery.

2. Case Presentation

A one-day-old girl was admitted for evaluation of
a large abdominal cystic mass and right-sided hy-
droureteronephrosis (Onen’s grade III) (2) that was
discovered during an antenatal ultrasound examination
at another hospital. An abdominal ultrasound (IU22
Intelligent Ultrasound System; Philips, USA; 12-5-MHz
linear transducer) revealed a well-circumscribed cystic

mass measuring 6.2 × 6.7 × 3.2 cm with multi-layered
wall in the right lower abdomen (Figure 1A). Ipsilateral
renal pelvocalyceal dilatation and calyceal blunting was
observed with increased renal parenchymal echogenic-
ity (Figure 1B). Sonography of the contralateral kidney
showed normal parenchymal echogenicity with pre-
served corticomedullary differentiation. The patient also
retained stable renal function (serum creatinine, 0.71
mg/dL). A small tubular cystic structure with peristalsis
was observed between the cystic mass and the bladder.
Continuity between the small tubular cystic structure and
the cystic mass was noted during peristalsis of the small
tubular cystic structure (Appendix 1 in Supplementary
File), and the connection site had abrupt luminal narrow-
ing. The diameter of the small tubular cystic structure did
not exceed 0.5 cm and the length was measured as 1.2 cm
(Figure 1C).

Therefore, the authors reported the cystic mass as a
CSGM, and the small tubular cystic structure was consid-
ered a normal distal ureter. After 3 days of birth, contrast-
enhanced dynamic CT was performed for robust convince-
ment. A CT scanner (SOMATOM Definition Flash; Siemens)
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Figure 1. A one-day-old girl with a large cystic abdominal mass and right-sided hydroureteronephrosis discovered during an antenatal ultrasound examination. Abdominal
ultrasound and abdominal contrast-enhanced CT. A, Axial ultrasonography (US) image shows a large cystic mass (asterisk) with multi-layered wall in the right upper abdomen;
B, Ultrasound shows right pelvocalyceal dilatation and calyceal blunting with increased renal parenchymal echogenicity; C, Ultrasound identifies the continuity between the
cystic mass (asterisk) and the cystic tubular structure (arrowhead). Abrupt luminal narrowing (white arrow) at the connection site is noted. The cystic tubular structure
is connected with the urinary bladder (cross) with normal peristalsis. Peristalsis of the small cystic tubular structure is presented on video 1; D, Coronal view of contrast-
enhanced CT scan demonstrates the cystic mass (asterisk) in the right lower abdomen and small cystic tubular structure (white arrow) which is between the cystic mass and
urinary bladder (cross); E, Axial view of 2-hour delayed CT scan shows opacification of the urinary system and the cystic mass (asterisk) with excreted contrast.

was used with low dose protocol. Delayed CT scans were
performed to ensure that the cystic mass which presumed
to be a CSGM and bladder were opacified, and were reduced
the scan range as 3 cm to decrease the radiation dose. The
well-circumscribed cystic mass was located at right lower
quadrant area and the maximal diameter was measured as
6 cm. A 1.2 cm long cystic tubular structure between the
cystic mass and the bladder was also identified as demon-
strated at ultrasonography (US) (Figure 1D). The cystic mass
and bladder were simultaneously opacified in a 2-hour de-
layed CT scan (Figure 1E), and the diagnosis of a CSGM was
reconfirmed by contrast enhanced CT.

Decompression of hydronephrosis was considered
necessary for preservation of the right kidney function.
Accordingly, ultrasound-guided percutaneous 6-Fr pigtail
catheter insertion was performed at 6 days after birth.
Tubography revealed abrupt luminal changes at the prox-
imal and distal ends of the CSGM. No other structural ab-
normalities were presented at tubography. Subsequent
VCUG revealed negative findings.

Collectively, the examinations indicated the absence of
vesicoureteral reflux or any obstructive causes; therefore,
the patient was diagnosed as nonrefluxing and nonob-
structed CSGM.

At 16 days after birth, the patient underwent surgery

to excise the dilated segment with right ureteroureteros-
tomy. Intraoperative findings confirmed severe segmental
dilatation of the right ureter at approximately 3 cm proxi-
mal to the right ureterovesical junction (Figure 2A).

In the histopathological examination of the excised
ureter, the nondilated segment showed normal distribu-
tion of smooth muscle tissue below the urothelial epithe-
lium and a normal ratio of muscular tissue to fibrous tis-
sue. In the dilated segment, the smooth muscle tissue layer
was replaced by abundant connective tissue cells and vas-
cular elements. This indicated structural changes in the
smooth muscle fibers with replacement by a fibrous tissue
layer. (Figure 2B and C).

A dimercaptosuccinic acid renal scan performed at 3
months after surgery showed no cortical defects, while an
ultrasound performed at 9 months showed normal size
and parenchymal echo of the right kidney with no dilata-
tion of the renal collecting system and ureter. The patient
was observed to be asymptomatic during 18 months of
follow-up period, furthermore at the last abdominal ultra-
sound, both kidneys had normal parenchymal echogenic-
ity with preserved corticomedullary differentiation and
right-sided hydronephrosis was resolved.
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Figure 2. Intraoperative photograph and photomicrograph of the specimen. A, Intraoperative photograph shows the dilated segment of the right ureter of the congenital
segmental giant megaureter; B and C, Photomicrograph of the cross-sectional view of the non-dilated segment; B, Exhibits normal distribution of the smooth muscle tissue
(white asterisk) and photomicrograph of the cross-sectional view of the dilated segment; C, Shows abundant vascular elements and connective tissue under the urothelial
epithelium, with marked dissociation of smooth muscle bundles (black asterisk) (hematoxylin and eosin, 100×).

3. Discussion

In children, the congenital megaureter is defined as
congenital condition with diffuse or segmental dilatation
of the lumen of a ureter 10 times more than normal diam-
eter of ureter (≤ 5 mm) (3). The condition can be catego-
rized as primary or secondary megaureter, and depending
on the etiology, it can be divided into refluxing, obstructed,
nonrefluxing and nonobstructed types (4). There are few
published reports on the pathogenesis of the congenital
megaureter, and the mechanisms can be explained by poor
development of longitudinal muscle (5). Decreased ratio
of muscular tissue to connective tissue leads to lack of co-
ordination between muscular tissue and connective tissue
at the distal ureter, resulting in a decrease or the loss of

ureteral motility (6).

Up to our knowledge, there were less than 10 published
case reports in the literature since the first congenital gi-
ant megaureter was reported in 1964 (7). Especially, CSGM
is extremely rare and only 5 published case reports since
Ramaswamy et al. (8) reported first case of CSGM in 1995.
Goto et al. (9) revealed a case of CSGM from birth with use
of MRI. In addition, there were other three case reports of
CSGM with or without ectopic kidney or renal hypoplasia,
and the patients were over 6 years old on diagnosis with
use of CT or without preoperative imaging (10-12). In con-
trary to published reports, we initially diagnosed CSGM im-
mediately after delivery at abdominal ultrasound and re-
vealed the first case report of successful preoperative diag-
nosis of CSGM by fully use of ultrasound, which is primary
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imaging modality for neonate and enable to real-time di-
agnosis.

For infants and children, ultrasound is a primary imag-
ing examination for the kidneys and ureters without radia-
tion. Ultrasound can be helpful for differentiation of CSGM
from other abdominal cystic masses found in infants such
as duplication cyst or cystic teratoma, and mesenteric cyst.
In our case, the cystic abdominal mass had continuity from
renal collecting system with layered wall and peristalsis on
US, therefore other differential diagnosis was excluded. In
addition, ureteral peristalsis can be identified on the ba-
sis of real-time and careful ultrasound examination as the
present case.

With regard to the treatment of CSGM, conservative
management or surgical treatment can be considered de-
pending on the circumstances. Important factors that
need consideration during treatment planning include
the presence or absence of accompanying deformities, ip-
silateral renal function, and the length of the ureteral seg-
ment showing normal function. Generally, surgical treat-
ment involving dilated segment excision, ureteral reim-
plantation, or ureteroureterostomy is effective in treating
CSGM while preserving renal function. However, ipsilat-
eral nephroureterectomy should be performed in cases
with abnormal function of the ipsilateral ureter and/or
kidney or accompanying deformities.

In conclusion, we presented a rare case of CSGM pre-
senting as a cystic abdominal mass in a neonate. This is
an extremely rare presentation of megaureter, and prompt
and accurate diagnosis in our case was possible by the use
of different serial imaging modalities and an appropriate
intervention. Especially, the real-time ultrasound is help-
ful to identify the CSGM promptly and essential to manage
based on patients’ specific condition.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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