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Abstract

ureteric tumours.

partial ureterectomy with reanastomosis.

Background: Ureteral intussusception, a rarely reported unique condition, occurs primarily as a complication of

Case presentation: We present a case of ureteral intussusception accompanied with a large ureteral polyp
periodically protruding into the bladder cavity occurring in a 56-year-old man who experienced vague flank pain
and intermittent haematuria. The patient was successfully treated by ureteroscopic cauterization combined with

Conclusions: This is the first report that describes polyp-related ureteral intussusception using comprehensive and
representative ureteroscopic images and video. Our findings suggest that ureteroscopy is vital for diagnosis.
Extensive biopsies through ureteroscopy are less invasive, and make it easier to exclude the presence of ureteral
malignancies. Ureteroscopic resection of the whole polyp with its stalk and intussusceptum using Holmium: YAG
laser did not seem viable in this case. However, cauterization of partial polyp tissues followed by open surgery for
segmental resection of the ureter with reanastomosis is helpful in controlling such patient well-being.
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Background

Ureteral intussusception is a rarely reported unique con-
dition, in which the proximal ureteral wall telescopes
into the distal lumen. It often develops slowly and oc-
curs secondary to ureteral neoplasms; however, it is oc-
casionally caused by calculi or endoscopic surgical
procedures. Due to the lack of awareness regarding this
condition, ureteral intussusception is often unsuspected
and misdiagnosed. Here, we present a case of ureteral
intussusception accompanied with ureteral polyp and, to
our knowledge, this is the first report that provides com-
prehensive and representative ureteroscopic images and
video depicting the case.
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Case presentation

A 56-year-old man presented with a 1-week history of
vague pain in the right flank and suprapubic region, and
intermittent haematuria. He recalled having similar mild
attacks periodically 2 years before that remitted without
treatment. He denied any significant medical history, the
habit of smoking and explosion to any solvents or che-
micals. Bladder neoplasm was initially suspected by out-
patient colour Doppler ultrasonography and cystoscopy
at a local hospital 3 days prior to admission. No abnor-
malities were observed upon physical examination, sero-
logical examination, and urine cytology after admission.
Computed tomography (CT) revealed an enlargement in
the inferior part of the right ureter with a suspected
solid mass (Fig. 1a). Further intravenous urogram (IVU)
revealed a “sponge-like” filling defect in the right lower
enlarged ureteral lumen and right ureteral orifice inside
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Fig. 1 Computed tomography and intravenous urogram findings (a) Computed tomography shows an enlargement in the inferior part of the
right ureter with a suspected solid mass; (b) Intravenous urogram shows a “sponge-like” filling defect in the right distal dilated ureteral lumen
(black arrow) without dilation of the upper urinary tract and renal pelvis (white arrow), and an oval-shaped filling defect of the ureteral orifice

inside the bladder

the bladder, but no dilation of the upper urinary tract
and renal pelvis (Fig. 1b). Ureteral tumour was detected
preoperatively.

Ureteroscopy revealed that the right lower ureteral
lumen was occupied by multiple white-grey polypoid tu-
mours, floating in the ureter that periodically moved in
and out of the bladder through the ureteral orifice. Bi-
opsy demonstrated an inflammatory polyp. This polyp
together with terminal lobulations was approximately

7.0-cm in length containing a large pedicle that origi-
nated from the tip of the proximal ureter. The ureteral
lumen terminated at the base of the polyp, but a ureteral
orifice was observed in the centre of the proximal ped-
icle (Fig. 2a). After exploring the interior of the pedicle
by ureteroscopy (Fig. 2b), we confirmed that the upper
partial pedicle was an intussuscepted segment of the ur-
eter approximately 2.5-cm in length and averaging 8.0-
mm in diameter (supplementary video). The patient was

Fig. 2 Ureteroscopic view. Ureteroscopy showing an intussuscepted ureter protruding into the lumen of the adjacent segment (a); A wire was
passed to the renal pelvis through the lumen of the intussusceptum (b)
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treated by ureteroscopic cauterization of the partial
polyp at the slimmest point of the pedicle followed by
open surgery exploration. A fusiform was found in the
lower dilated thick-walled ureter and palpation revealed
a firm and mobile tumour. Finally, right ureteral partial
resection with reanastomosis was performed to contain
the pedicle stalk and ureteral segment. Postoperative re-
covery was uneventful, and pathological examination
confirmed a fibroepithelial polyp. The double-J stent was
removed 6 weeks after the operation. A CT scan of the
abdomen performed 3 months post-surgery indicated
neither uronephrosis nor any signs of polyp recurrence.

Discussion and conclusions
To identify relevant studies up to May 2020, the
PubMed database was searched using the terms (“ur-
eteral” [All Fields] OR “ureter” [All Fields] OR “ureter”
[MeSH Terms]) AND (“intussusception” [All Fields] OR
“intussusception” [MeSH Terms]). We retrieved 101
studies, of which 28 (30 cases) that published from 1937
to 2019 were finally selected after review (Table 1). Of
these, 25 cases were related to ureteral neoplasms, in-
cluding 15 secondary to polyps, and 10 secondary to ma-
lignant tumours. The remaining five cases included one
ureteral calculus-related case, and four cases of iatro-
genic complication occurring in surgical procedures.
Ureteral intussusception does not occur spontan-
eously, largely because of the small ratio between ur-
eteral wall thickness and lumen calibre and the limited
range of mobility of the ureter itself, which prevents ur-
eter invagination [25]. However, when a slow-growing
object, typically a benign tumour, occupies the ureter, it
draws down the proximal ureter, enters the distal dilated
ureter by peristaltic activity, urine flow, and gravitational
force, and sporadically leads to ureteral intussusception
[6, 8, 19] (Fig. 3). A review of previously reported cases
revealed that intussusception is usually antegrade and
more prevalent in men on the right side. The common
manifestations in patients include a history of intermit-
tent haematuria and repeated flank pain [25, 26], but
malignant tumour-related ureteral intussusception is
often asymptomatic and occurs uniformly in patients
aged >50years [25]. Some scholars proposed the poten-
tial risk of ureteral ischemia because of the possible defi-
ciency of the blood supply to the intussusceptum [28].
However, no evidence of regional ureteral ischemic ne-
crosis associated with ureteral intussusception has been
reported previously, which is compatible with the char-
acteristic sluggish changes underlying intussusception.
Ureteral intussusception is characterized by distinct
features, especially on IVU and contrast CT images that
have great diagnostic value. In primary lesions, ureteral
intussusception often presents a “bell-shaped [5, 21,
28]”, “tongue-like [24] “or “sponge-like [23] “filling
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defect in an enlarged ureteral segment, with or without
hydronephrosis. The intussuscepted segment filled with
contrast material appears as a “line” sign [22], and the
invaginated ureteral lumen appears as a “V-shaped” sign
[28], also described as “claw of crab -shaped” sign in the
upstream from the mass [8]. Non-contrast CT scan is
helpful for revealing calculus and solid ureteral masses
but can hardly detect ureteral intussusception. In
contrast-enhanced CT images, contrast material opaci-
fies both intussusceptum and distal intussuscipiens,
forming a “concentric sign” [9, 22, 23, 27] or “bull’s-eye
sign” [25] on axial imaging, and a “stalk-of-corn” appear-
ance on coronal and sagittal imaging [25]. Ureteroscopy
and intraoperative biopsy enable definitive diagnosis and
are capable of distinguishing between benign or malig-
nant masses. Whereas adequate preoperative imaging
examinations can clearly elucidate the extent of the re-
lated tumour, which is crucial in presurgical planning.
Intussusception accompanied with polyps periodically
protruding into the bladder is extremely rare with only
three reported cases to our knowledge [23, 24, 28], and
could easily be misdiagnosed as bladder tumours by
ultrasonography.

In this case, partial lobulated polyps were cauterized
using Holmium: YAG laser ureteroscopically, followed
by open segmental resection of the ureter with reanasto-
mosis. In the literatures, except for one case reported by
F Hajji et al. which was managed by resection of the
whole polyp containing the stalk by ureteroscopic elec-
trocauterization and got a following automatic resolution
of transient intussusception [28], almost all other cases
of benign ureteral tumors were finally managed by surgi-
cal resection of the involved ureter with reanastomosis
by open or laparoscopic approach [23, 24]. We agree
that ureteroscopic cauterization is an effective and min-
imally invasive treatment for the management of small
isolated ureteral polyps with mild and transient ureteral
intussusception. However, for patients suffering from
stable intussusception complicated with large polyps, it
is difficult to resect ureteral lesions completely by ure-
teroscopic cauterization alone. Besides, because of the
limited working space and the dissatisfied laser accuracy
ureteroscopically, the pursuit of a perfect excision of
intussusceptum will also increase the risk of ureteral
perforations, postoperative lesion recurrences, and ur-
eteral strictures. Moreover, James Sewell et al. reported
the only case of ureteral calculus-related intussusception,
which was treated by ureteropyeloscopic lithotripsy with
Holmium: YAG laser [26]. In that case, due to the loose
and short range of the intussusceptum, ureteral intussus-
ception resolved automatically following clearance of the
calculi [26]. Biopsies of the tumour and intussuscepted
ureter via transurethral ureteroscopy would help rule
out malignancy and signs of ischemia. The treatment
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Ureteral intussusception

Fig. 3 Artist's schematic line drawing representative of the underlying pathological process

approach should be altered in accordance with the asso-
ciated primary lesion, the size and location of the polyp,
and the occurrence of hydronephrosis [28]. Once histo-
logical examination confirms the presence of a ureteral
malignant tumour, hemiuridectomy for the urinary tract
is required. Ureteral intussusception owing to benign
polyps should be treated by local excision of the polyp
and reconstruction of the ureter to improve ureteral
patency.

In conclusion, by reviewing prior cases and presenting
a typical ureteroscopic observation, we hope to increase
clinical awareness to this unique condition. Uretero-
scopy is vital for diagnosis as it can offer a comprehen-
sive observation to ensure the location and size of the
lesions. Extensive biopsies through ureteroscopy are ne-
cessary and should be recommended, by which exclud-
ing the presence of ureteral malignancies seems to be
easier and less invasive. Based on that, treatment option
as ureteroscopic cauterization, or in combination with
open or laparoscopic surgical resection of segmental ur-
eter can be formulated to benefit such patients.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512882-020-01904-8.

Additional file 1: Supplementary video. A video recorded during
ureteroscopy showing the characteristics of the intussuscepted segment
of the ureter in the dilated ureteral lumen.
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CT: Computed tomography; IVU: intravenous urogram
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