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Background
Urinary tract Obstruction (UTO) an alarming but common 

clinical condition affecting more women than men at any age, 
though common in 20 to 60 years of age having an overall incidence 
of hydronephrosis in 3.1% of autopsy. Over time, UTO results in 
irreversible loss of numerous nephrons leading to obstructive 
nephropathy and end-stage renal failure. If the obstruction of the 
ureter is partial and brief and if intervention is done at correct 
time, after relief of obstruction. complete recovery of renal function 
is possible. One has to be aware that UTO lasting more than 24 
hours may cause irreversible loss of renal function. Radiology 
investigations may show UTO without ureteric dilation and dilation 
of ureter without UTO creating potential pitfall in radiologic 
diagnosis of UTO. Most of the UTO due to calculi are readily 
identifiable whereas many cases of ureteric exterior encasement 
are frequently missed from early detection even by experienced 
clinicians and radiologists. Failure in recognition of the encasement 
of ureters and causes may lead to mistaken diagnosis with resultant 
inappropriate management [1]. The most common benign cause 
of encasement of ureters is retroperitoneal fibrosis and the 
most frequent malignant causes are extension from an adjacent 
primary tumour such as sarcoma, lymphoma, (E.g.: sarcomas and 
lymphomas of uterus, ovaries, urinary bladder and prostate). 
Among benign conditions of swathed ureters, Extrinsic benign 
tumours, Retroperitoneal lymphadenopathy, Retroperitoneal  

 
abscess, Retroperitoneal fibrosis, Inflammatory abdominal 
aortic aneurysm or iliac artery aneurysm, and Endometriosis 
are significant. Chronic fibrosing conditions of the abdomen may 
involve multiple systems by their proliferative deep fibromatoses 
which form pseudotumor which cannot be differentiated from 
neoplastic conditions at imaging. Peri-ureteral inflammation (E.g.: 
peritonitis, salpingitis, and diverticulitis), multifocal idiopathic 
fibrosclerosis and schistosomiasis are some other known causes. 
Encasement may also be associated with blocked ureter [2-4]. 
Besides the inherent features of the disease causing the encasement 
of the ureters, in general, clinical features include recurrent fever, 
pain abdomen, oliguria, frequency, dysuria, haematuria nocturia, 
and hypertension. Patients may also present with fatigue, anorexia, 
weight loss, fever, hydroceles, scrotal pain, lower extremity oedema, 
and pulmonary embolism. Since ureters may be affected, various 
degrees of ureteral obstruction, hydronephrosis, and renal failure 
are also considered early and common clinical manifestations. 
In this article, we will review the four important diseases that 
cause ureteric encasement with some key imaging features for the 
diagnosis [5,6]. 

Imaging
On imaging ureteral pathology, plain abdominal radiography 

does not play a major role in imaging. Intravenous excretory 
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urography (EUG or IVU) was once the study of choice for evaluating 
the renal collecting system and ureters; although now replaced by 
Computed Tomography urography (CTU), IVU is still performed 
in some centres. IVU has limited utility in patients with impaired 
renal function. In patients with renal insufficiency the risk for 
contrast-induced nephropathy from iodinated contrast media is 
high [7-10]. Systemic IV contrast should be avoided, and direct 
injection of a contrast medium can be performed with antegrade 
or retrograde pyelography. This allows evaluation of the collecting 
system and ureters and the opportunity for interventions such as 
stent placement. In cases where a detectable mass is not present, 
computed tomography and ultrasound, while helpful, are probably 
less sensitive and less specific than the retrograde ureterogram. 
Ultrasonography is not at all used to evaluate mid ureteral stricture 
or encasement; but is useful to diagnose if ureters are well 
distended in urinary obstruction due to a retroperitoneal mass and 
retroperitoneal fibrosis. However, overlying bowel often obscures 
visualization of the mid-ureter. 

CT scan is the first choice to demonstrate ureters CT urography 
(CTU) is the major imaging modality for evaluating the ureters and 
secondary findings that help to narrow the differential diagnosis 
of the cause of the ureteral stricture and allows visualization of 
adjacent structures to differentiate an extrinsic pathology from an 
intrinsic process. For CTU, a three-scan CT protocol is used. After 
voiding completely all patients are asked to drink 800-1000 mL 
of water immediately prior to the examination [11]. The urinary 
system is imaged in both unenhanced and contrast enhanced CT 
(CECT) scan, by using multidetector helical CT scanner. On CECT, 
100 mL of Non-ionic Low-osmolar contrast media (LOCM) is 
injected(2.5ml/sec); the kidneys are scanned 25-80 seconds after 
intravenous administration of the contrast for cortico-medullary 
phase, after 100 seconds for nephrographic phase, 8-10 minutes 
after contrasting medium injection for pyelographic phase, by using 
a maximum collimation of 1.0 mm. All three scans are performed 
with a tube voltage of 120 kVp and a tube current of 200 mAs.

Magnetic resonance urography (MRU) is very useful in patients 
with renal failure and or with Iodine contrast allergy. Absence of 
ionizing radiation, evaluation of paediatric patients and pregnant 
women, the high T2 signal intensity of urine in the dilated collecting 
system, are the advantages. Disadvantages of MRU are higher cost, 
motion artifacts from respiration and ureteral peristalsis, small 
field of view because of coil size nephrogenic systemic fibrosis 
secondary to gadolinium and bowel artifacts, However, when 
compared with CT, MRI offers better contrast resolution, but CT 
has higher spatial resolution [12-14]. Among Nuclear Medicine 
imaging in the setting of ureteral stricture and obstruction, diuretic 
renograms can be used to differentiate collecting system dilation 
from urinary obstruction. Radionuclide studies are not used for 
the detection of encasement of the ureters although positron 
emission tomography (PET) scan may show increased uptake. The 
role of PET in evaluating urothelial lesions is limited. Occasionally, 
ureteral obstruction may be identified in patients undergoing PET 

for other processes [15,16]. In general, on imaging, fibrosis displays 
hypoechogenic with acoustic shadowing at ultrasonography (US), 
hypovascularity at Doppler imaging, isoattenuating to muscle 
at computed tomography (CT), and isointensity at T1W1 and 
markedly low signal intensity at T2-weighted imaging. Due to 
reduced cellularity, the fibrous tissue typically does not show 
significant restriction at diffusion-weighted imaging. Contrast-
enhanced CT and MR will not be informative although delayed 
phase enhancement may be present. Other diseases mimicking 
Chronic fibrosing conditions such as mesenteric panniculitis, 
retractile mesenteritis, mesenteric carcinoid, Crohn disease with 
fibrofatty proliferation, and desmoid (mesenteric fibromatosis), 
carcinoid and carcinomatosis, mesenteric lipogenic liposarcoma 
will be the primary differential diagnoses [17].

IgG4-related sclerosing disorders
Retroperitoneal Fibrosis (RPF) is now considered an important 

abdominal component of the group of IgG4-related sclerosing 
disorders. It is an aggressive, rare fibro- proliferative process 
causing deposition of unencapsulated fibrous tissue masses in 
the retroperitoneal space usually centered at the lumbosacral 
junction. it is typically seen in men (2-3 times commoner than in 
women) between the 5th and 7th decades of life. Up to 15% of RPF 
patients have additional fibrotic processes in the mediastinum, 
thyroid (Riedel thyroiditis), biliary tree. sclerosing mesentery, and 
orbital tissue(pseudotumor). It leads to progressive encasement 
of the retroperitoneal structures, especially the ureters. and may 
cause hydronephrosis secondary to the extrinsic compression 
of the ureters [18]. RPF plaque may involve both ureters and 
may draw them medially towards the spine. This appearance on 
retrograde pyelogram resembles a narrow-waisted maiden (Figure 
1a). Encasement of the ureter cause abrupt tapered narrowing of 
the ureteral lumen The dilated proximal ureter (the bullet) and 
the nondilated, encased distal ureter may appear as ‘The bullet 
and bodkin’ and this appearance can be caused by malignancy 
such as lymphoma, or rarely by RPF (Figure 1b). However, on the 
above imaging pictures, the ureteric encasement is not visually 
demonstrable. On CT, the area of fibrosis and encasement appears 
as a soft-tissue mass with variable contrast enhancement. The 
active and inactive stages of the disease can be differentiated on CT 
and MRI. In the retroperitoneum, RPF tissue surrounds the aorta 
(arrow) sparing posterior aspect (Figure 2a) indicating a benign 
stage. In contrast to the figure above, in malignant RPF, the RPF has 
mass effect with adjacent structures (Figure 2b below). Another 
noteworthy finding is the intensity difference of RPF mass on MRI 
imaging (Figure 3). A high intensity signal of the mass on T2WI is 
suggestive of early active RPF whereas a low intensity signal on 
T2WI is highly suggestive of benign RPF in a late inactive stage. On 
FDG PET/CT imaging, the fibrous tissue in the affected areas exhibit 
avid FDG uptake (Figure 4b). When the infiltrating tissue encompass 
both ureters and compromise the lumen, bilateral hydronephrosis 
will ensue regardless of the location of the mass in the abdomen 
or pelvis (Figure 5a-b). Abdominal pain and obstructive uropathy 
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should, therefore, raise suspicion for retroperitoneal fibrosis and 
imaging should be obtained. On the other hand, new onset of 
hypertension, flank pain radiating to groin in a known case of RPF 
or malignancy should arise the suspicion of ureteral encasement 

and appropriate imaging should confirm [19]. Failure in recognition 
of the encasement of ureters and causes may lead to mistaken 
diagnosis with resultant inappropriate management.

Figure 1: Retrograde ureteropyelogram 1a. Maiden waist deformity. 

Figure 1b: Bullet and Bodkin Sign (Courtesy: Classic Signs in Uroradiology; Raymond B. Dyer, Michael, Ronald)
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Figure 2a: Plaque-like Soft tissue surrounding the aorta (arrow) sparing posterior aspect without elevating the aorta from the 
spine; encases both ureters (arrow heads) findings indicative of benign RPF.
(courtesy: Ali Jiwani https://www.slideshare.net/AliJiwani/retroperitoneal-fibrosis- radiology)

Figure 2b: Axial CECT demonstrates well defined mass surrounding Aorta and IVC pushing the aorta anterior to the spine, a 
finding suggestive of malignant RPF. 
(courtesy: Ali Jiwani https://www.slideshare.net/AliJiwani/retroperitoneal-fibrosis-radiology)

Figure 3a: Histologically confirmed idiopathic RPF mass surrounding the abdominal aorta and IVC, showing medium intensity 
on T1WI (3a); and low signal intensity on T2WI (3b) a finding suggestive of late stage. (courtesy: Ali Jiwani https://www.
slideshare.net/AliJiwani/retroperitoneal-fibrosis- radiology)
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Figure 4: Example of IgG4 retroperitoneal fibrosis. 4a Axial CECT showing enhancing soft tissue deposit partly encasing the 
IVC and atherosclerotic aorta (arrows). b Axial FDG PET/CT showing increased FDG uptake in the abnormal retroperitoneal 
soft tissue (arrows). (Courtesy: Christopher Siew Wai Tanghttps://insightsimaging.springeropen.com/articles/10.1007/
s13244- 018-0618-1).

Figure 5a: Axial and 5b: coronal computerized tomography images demonstrating left-sided pelvic mass causing 
hydroureteronephrosis (green arrow) with diffuse bladder wall thickening (blue arrow). Asymmetric pelvic mass extending to 
posterior presacral region and psoas (red arrow), with ureter encased by pelvic mass (yellow arrow). Courtesy: R Bechtold, M 
I Shaff; PMID: 6879267; DOI: 10.1097/00007611-198308000-00023.

Perianeurysmal Fibrosis 
Reports of 56 previous cases showed striking male 

predominance. An abdominal mass may be palpable in 45% of 
cases. Fibrosis is often seen in association with atherosclerosis 
of the aorta (Figure 6), possibly due to fibrosis as an immune 
response to the leakage of ‘ceroid’ from the atheromatous plaque 

into the perivascular tissues. When perianeurysmal fibrosis occurs 
in association with an abdominal aortic aneurysm it may encase 
and produce ureteric obstruction and renal function impairment. 
The computerized tomography scan is able to provide accurate 
details of aortic aneurysm, intraluminal thrombosis, calcification, 
periaortic inflammation, entrapped ureters and hydronephrosis 
(Figure 6).
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Figure 6: At L3/4 DISC SPACE level – Aorta enlarged with calcifications in the wall. The left ureter (black arrow) is encased by 
the periaortic aneurysmal fibrosis and the right ureter (white arrow) lies adjacent to fibrosis (partly encased). Both ureters are 
small, the possibility of Ureteric obstruction secondary to perianeurysmal fibrosis should be in the pre-operative evaluation of 
abdominal aortic aneurysms. (Courtesy: https://www.researchgate.net/  R N Gibson Alison Halliday A Mansfield).

Neoplasm
Locally invasive neoplasm in the retroperitoneum and pelvis can 

involve ureters by three ways: 1. by malignant infiltration of their 
walls causing narrowing of their lumen (stricture) and affecting 
the peristalsis; 2. by external compression by the mass itself that 
may encroach, encompass and compress and displace the kidneys 
and ureters (Figure 7a) or by the adjacent aorto-caval and common 
iliac lymphadenopathy around abdominal ureter and internal and 
external iliac nodes around the pelvic ureter (carcinoma of prostate, 

uterus, cervix and or colon cause lymph node enlargement or organ 
enlargement); 3. by encircling and encasing the ureter as a whole. 
True hematogenous or lymphatic metastases to the ureter may 
occur from primary somewhere (Figure 7b). The primary may 
be in stomach, pancreas, lung, breast, neuroendocrine tumour) 
But it is exceedingly uncommon to find ureteral obstruction due 
to metastases to the ureter from distant primary tumors. Until 
now, only about 400 cases confirmed by post-mortem have been 
reported [20,21].

Figure 7: Retroperitoneal soft tissue sarcoma Encased and dilated left ureter (https://radiopaedia.org/cases/retroperitoneal).
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Figure 7b: Ureteral metastasis of lung cancer Encased and dilated left ureter https://cdn.amegroups.cn/journals/amepc/fil.

Endometriosis
Currently endometriosis is considered between benign and 

malignant status and is known as a “malignant” benign disease 
by experts. Its histopathologic, and molecular data suggest that 
endometriosis has malignant potential and is associated with 
ovarian cancer [22,24]. Although urinary tract endometriosis 

occurs in ~1% of women mainly in women of child-bearing age 
with pelvic endometriosis it may cause hydronephrosis by involving 
the ureters secondarily by encompassing and or compressing them. 
Any lapse or delayed diagnosis can lead to renal failure. Ultrasound, 
CT and MRI (Figure 8) may be revealed and or laparoscopy may 
reveal the encasement of ureters.

Figure 8: MRI scan of the pelvis showing abnormal tissue (arrowhead) which encases the right distal ureter (arrow). (Courtesy: 
Apostolos Vrettos, Maria Prasinou, Rob Frymann doi: 10.21037/qims.2016.01.02)

Conclusion
Both ureters are retroperitoneal throughout their course in 

the abdomen. An encompassing inflammation and or infiltrative 

malignant process usually cause circumferential wall thickening 
and an abrupt change in the diameter of the ureter resulting in 
dilated proximal ureter with a narrow or normal-calibred distal 
ureter. RPF is usually diagnosed through clinical presentation 
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and imaging studies. The severity of RPF is emphasised by the 
fact that, in about 56%–100% of patients with idiopathic RPF, the 
fibroinflammatory tissue entraps the ureters and causes obstructive 
uropathy and subsequent renal failure. However, in any case biopsy 
should be considered to exclude malignancy. Any of the above 
discussed pathologies may involve the renal vessels and contribute 
to renal insufficiency or cause renovascular hypertension. New 
onset of hypertension, flank pain radiating to groin in a known 
case of RPF or malignancy should arise the suspicion of ureteral 
encasement and appropriate imaging should confirm. Failure in 
recognition of the encasement of ureters and its causes may lead 
to flawed diagnosis and irrecoverable damage to the kidneys. Early 
detection, corticosteroids, Radiation therapy, Retrograde ureteral 
stent and PCN placement, bilateral ureterolysis and resection of 
the aneurysm and other surgical interventions are some in the 
management algorithm to be chosen to broaden the treatment 
arena and provide encouraging results.
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