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Renal-related perinephric fluid collections: MRI findings
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Abstract

We retrospectively reviewed MR studies on 10 patients with renal-related perinephric fluid collections who underwent MRI in three
institutions between January 2001 and August 2004. All patients underwent MRI of the abdomen and T1-weighted, T2-weighted and serial
contrast-enhanced images, including delayed-phase contrast-enhanced images 10—12 min after contrast injection, were obtained. Perinephric
fluid collections in 5 patients revealed MRI findings of simple fluid content (i.e., hypointense on T1-weighted images and hyperintense on
T2-weighted images). In another 5 patients, a complex perinephric fluid content (i.e., mixed hyper/hypointense on T1-weighted images and
mixed hypo/hyperintense on T2-weighted images compatible with blood breakdown products and pus) was observed. In 5 patients, contrast
extravasation on late-phase images that was compatible with urine leak was demonstrated. Our results suggest that MRI may determine the
content of perinephric fluid collections on noncontrast T1-weighted and T2-weighted images and that contrast extravasation on late-phase

images is associated with urine extravasation from renal collecting systems.

© 2005 Elsevier Inc. All rights reserved.

Keywords: Kidney; Hemorrhage; Urinoma; Urine extravasation

1. Introduction

Retroperitoneal fluid collections in the perinephric spaces
are not uncommon. They may contain pus, urine, blood and
lymph or transudate fluid resulting from kidney-related
pathologies or from retroperitoneal structures [1]. Fluid
collections that have communication with the renal paren-
chyma and collecting system need to be depicted immedi-
ately because of the insidious accumulation of renal-related
fluid [1-3]. CT has been the method of choice for the
assessment of retroperitoneal fluid collections, with a
sensitivity of 100% and specificity of 77% [3,4]. However,
MRI findings of retroperitoneal fluid collections have also
been reported [3]. MRI can evaluate the nature of fluid
collections in the abdomen. Differentiation between transu-
date, abscess and hemorrhage is possible with MRI [3]. It is
sensitive for the specific determination of the age of a
hemorrhage [5—8]. Nevertheless, MRI findings of renal-
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related retroperitoneal fluid collections have not been
investigated in larger series. The aim of this study is to
describe the spectrum of MRI findings of renal-related
perinephric fluid collections.

2. Materials and methods

Over a period of 3 years, we observed 10 patients
(6 males and 4 females; age range, 6—78 years) with
retroperitoneal fluid collection in the perinephric spaces on
MRI. All these patients were referred to MRI after an initial
abdominal ultrasound examination that detected perinephric
fluid collection. MRI was performed to further investigate
the cause of the perirenal fluid collections: 2 patients were
under follow-up of known hydronephrosis, 2 had a recent
history of blunt abdominal trauma and 4 underwent MRI to
rule out spontaneous fornix and/or ureter rupture. One
patient underwent fine-needle biopsy of a renal cystic mass.
Another patient was undergoing an anticoagulation therapy
and had decreased INR levels. All patients underwent
surgical intervention to clean up the perinephric fluid.
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All MR studies were retrospectively reviewed by two
investigators (N.C.B. and M.E.). The location, nature and
source of the fluid and its association with renal pathologies
were assessed in each patient. The signal intensities of the
fluid collections were compared with the psoas muscle and
considered hypointense if the signal was lower and
hyperintense if the signal was higher than the signal of the
psoas muscle.

All patients underwent MR examination on a 1.5-T
scanner in three institutions [Sonata (n=5) and Vision
(n=1), Siemens Medical Systems, Erlangen, Germany;
Signa Horizon (n=1), GE Medical Systems, Milwaukee,
WI, USA; Intera (n=3), Philips Medical Systems, Best, the
Netherlands]. Axial T1-weighted breath-hold spoiled gradi-
ent echo (SGE) images (TR/TE/FA, 150-180/4.2/80 in
phase and 150-180/2.3/80 out of phase) were obtained from
all patients; axial T1-weighted breath-hold SGE images with
spectral fat suppression (TR/TE/FA, 150-180/4.2/80) were
obtained from 7. T2-weighted images included T2-
weighted half-Fourier single-shot fast spin echo images
obtained with and without fat suppression in the axial plane
(TR/TE, ~/90) and without fat suppression in the coronal
plane (n=06), respiratory-gated T2-weighted fast spin echo

images (TR/TE/ETL, 4800/90/8) with fat suppression in the
axial plane (n=1) and T2-weighted balanced fast field echo
(TR/TE/FA, 4.8/2.1/70) images in both axial and coronal
planes (n=8). Gadolinium chelate (Magnevist, Schering,
Berlin, Germany) was administered at a dose of 0.1 mmol/kg
as a 5-s hand-injected bolus followed by a rapid flush of
10 ml of normal saline. In-phase SGE (TR/TE/FA, 150—-180/
4.2/80) images were acquired immediately after contrast
administration (arterial phase) and at 45 and 90 s (interme-
diate phase) and at 7-10 min (delayed phase) after
completion of the normal saline flush. Late contrast images
were obtained with the use of SGE sequence (TR/TE/FA,
150-180/4.2/80) with (n=7) and without (n=3) fat suppres-
sion in coronal and axial planes in all patients.

3. Results

The perinephric fluid collections were confined in the
perirenal space in three patients. In seven patients, perineph-
ric fluid collections were located in more than one compart-
ment: perirenal and anterior pararenal spaces (n =4); perirenal
and posterior pararenal spaces (n=2); and all of the perirenal
anterior and posterior pararenal spaces (n=1).

Fig. 1. MRI of a 32-year-old patient who presented with retroperitoneal fibrosis with complicated hydronephrosis on follow-up. (A) Axial T2-weighted
balanced fast field echo image (TR/TE/FA, 4.8/2.1/70) showing hyperintense perinephric fluid collection (arrows). (B and C) Coronal T2-weighted half-Fourier
single-shot fast spin echo images showing dilated ureter (white straight arrow, B) and the causing retroperitoneal fibrosis (curved arrow, B). The retroperitoneal
perinephric fluid collection is also visible (black straight arrows, B). (C) Late contrast-enhanced T1-weighted SGE image (TR/TE/FA, 150/4.2/80) showing

retroperitoneal contrast extravasation (arrow).
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Perirenal contrast extravasation was observed in five
patients. In four of these patients, a simple fluid content was
observed (i.e., hypointense on T1-weighted images and
hyperintense on T2-weighted images; Fig. 1). In one patient

with a history of blunt abdominal trauma, the perirenal
fluid revealed a mixed signal (hypo/hyperintense) on both
T1-weighted and T2-weighted images that was compatible
with urine-blood mixture in the fluid (Fig. 2).

B

Fig. 2. Renal laceration secondary to acute blunt abdominal trauma. Axial (A) and coronal (B) T2-weighted balanced fast field echo images (TR/TE/FA, 4.8/2.1/
70) showing perinephric fluid with a hyper/hypointense mixed signal (thin long arrows, A) and the laceration site (thick arrows, A and B). (C) T1-weighted fat-
saturated SGE image (TR/TE/FA, 167/4.2/80) showing perinephric fluid with a hyper/hypointense mixed signal compatible with a mixed acute and subacute
hemorrhage (arrows, C). (D-F) Late enhanced T1-weighted SGE images (TR/TE/FA, 156/4.2/80) demonstrating contrast extravasation (arrows).
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Fig. 3. Perinephric fluid extravasation as a result of the biopsy of cystic
renal cell carcinoma. (A) Axial T1-weighted SGE image (TR/TE/FA, 165/
4.2/80) revealing perinephric fluid collection in the perirenal space with a
hyper/hypointense mixed signal (arrows). (B) Axial T2-weighted fat-
saturated T2-weighted half-Fourier single-shot fast spin echo images
(TR/TE, 20/90) demonstrating perinephric fluid collection with a hypo/
hyperintense mixed signal (thin arrows) and a hyperintense mural nodule
within the cystic mass (thick black arrow). (C) Delayed postcontrast axial
T1-weighted SGE image (TR/TE/FA, 150-180/4.2/80) showing that the
perinephric fluid collection is hypointense relative to the kidney and that the
mural nodule reveals intense enhancement (thin black arrow).

No contrast extravasation was observed in the other
five patients. In four of these patients, the perirenal fluid
revealed a mixed signal on both TI1-weighted and
T2-weighted images that was compatible with blood, pus
and mixture of blood and pus (Figs. 3 and 4). One patient
with confined urinoma presented a simple fluid content (i.e.,
hypointense on T1-weighted images and hyperintense on
T2-weighted images).

4. Discussion

Perinephric spaces are considered as retroperitoneal
anatomical spaces that consist of perirenal and anterior
and posterior pararenal spaces. Perinephric spaces can
harbor fluid collections that are related to organ pathol-
ogies within these anatomical spaces or that may originate
from the adjacent intraperitoneal or retroperitoneal organs
[9]. Kidneys, including the renal collecting system, are
highly vascular organs; they are the major fluid gateway
of the body. Fluid collections that are associated with
renal pathologies contain urine, blood, pus or transudate
[1]. Etiologies of renal-related fluid collections include
renal trauma, spontaneous calyceal rupture, spontaneous
rupture of existing renal pathologies such as cysts,
hydronephrosis and mass lesions [2,8—12]. Renal vascular
pathologies may rarely cause hematoma in the perinephric
spaces [13].

The causes of renal-related retroperitoneal hemorrhage
are renal trauma and spontaneous or posttraumatic bleeding
of existing renal pathologies. Nontraumatic renal hematoma
occurs secondary to spontaneous rupture of renal cell
carcinomas, angiomyolipomas or hemorrhagic renal cysts.
Blood dyscrasia and anticoagulation therapy are predispos-
ing conditions for spontancous renal hematomas [6]. In our
series, we observed one patient with spontaneous renal cyst
bleeding as a complication of anticoagulation therapy. This
is not an uncommon complication of anticoagulation
therapy and requires early diagnosis for the cessation of
the therapy on time [2,11]. MRI findings of retroperitoneal
hematoma have been described according to different
ages of hemorrhage. It has the same MR signal character-
istics as do other intraabdominal hematomas [11]. Abdom-
inal hematomas in the acute stage are hypointense on
T1-weighted and T2-weighted images. Hypointensity on
T1-weighted and T2-weighted images determines the acute
age of a hematoma. In the acute stage, blood erythrocytes
contain deoxyhemoglobin, which is paramagnetic and has
strong T2-shortening effects [3.,4]. In the subacute stage,
intracellular methemoglobin is responsible for the hyperin-
tense signal on T1-weighted images and the hypointense
signal on T2-weighted images [3,4]. The mixed signal
intensity in our cases may have been related to (a)
hemorrhages with varying acute and subacute ages of
blood breakdown products (i.e., acute bleeding on subacute
hemorrhage) and (b) mixture of urine with blood break-
down products.
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Fig. 4. Urinoma formation secondary to traumatic perirenal rupture of a long-standing hydronephrosis. (A) Axial T1-weighted fat-saturated SGE image (TR/
TE/FA, 158/4.2/80) revealing a thin subcapsular subacute hematoma secondary to trauma (arrow). T2-weighted half-Fourier single-shot fast spin echo images
in axial (B) and coronal (C) planes (TR/TE, ~/90) revealing hyperintense fluid collections in the perirenal space (thick arrows) with a thin rim. On axial
T2-weighted half-Fourier single-shot fast spin echo image, the subcapsular hematoma is hypointense (thin arrow, B). On late postcontrast T1-weighted fat-
saturated SGE images (TR/TE/FA, 178/4.2/80) in axial (D) and coronal (E) planes, the urinoma has a hypointense content with rim enhancement (arrows, D
and E); the subcapsular hematoma is marked with a thin arrow on the axial late contrast-enhanced images (D and E).

Spontaneous calyceal or renal pelvis rupture and
peripelvic extravasation of urine are uncommon phenomena
usually associated with ureteral obstruction from calculi
[12,14]. Most cases of extravasation reported in the
literature have been associated with ureteral obstruction by
calculi [2,3,12,14]. Other causes include trauma and
invasive urological procedures [1,2,15]. Posterior urethral
valves in neonates, pregnancy and benign prostatic hyper-
trophy have been occasionally reported to cause urine
extravasation from fornices. Rupture of the fornix or of a
calyx leads to backflow of urine and contrast material into
the renal sinus. Once in the renal sinus, the extravasate may
enter the lymphatics (pyelolymphatic backflow) or veins
(pyelovenous backflow) or may course around the pelvis
into the retroperitoneum (peripelvic extravasation) [1,2,12].
In our cases with calyceal rupture, urine extravasation
was demonstrated on late-phase contrast-enhanced MRI.

The images were obtained 10—12 min after intravenous
contrast injection. In this phase, gadolinium is excreted
into the renal collecting system and is hyperintense on
T1-weighted images due to its paramagnetic effect [15]. In
our cases, contrast extravasation was related to calyceal
rupture and was demonstrated by the hyperintense gado-
linium extravasation in the perirenal and posterior pararenal
spaces on T1-weighted delayed contrast-enhanced images.
The T2-weighted images were sensitive to depict the
smallest amount of fluid in our cases, but late contrast
enhancement was necessary to show the active communi-
cation with the renal collecting system. It has been
postulated that all cases of hydronephrosis have mild
pyelosinus extravasation and that urine causes a local
fibrotic response that prevents further disruption of the
fornical area. This fact may account for the relatively few
cases of peripelvic extravasation in adults with chronic
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urinary tract obstruction [2,5,14,16]. This may explain the
confined urinary extravasation in one of our cases with
chronic hydronephrosis resulting in urinoma formation. The
absence of active communication of the urinoma was
demonstrated with the lack of contrast in the fluid. MRI
findings of urinoma have been described in a case report
previously. Urinomas may contain transudate compatible
with urine or may be infected. Extravasated urine incites a
low-grade inflammatory reaction followed by an avascular
deposition of collagen and fibrous tissue accounting for the
urinoma formation [17,18].

In conclusion, we described the spectrum of MRI
findings of renal-related perinephric fluid collections.
Perinephric fluid collections of pus, hemorrhage, urine
and cystic fluid revealed unique imaging characteristics
on noncontrast T1-weighted and T2-weighted images. The
renal relation of the fluid collections was demonstrated
in cases of active communication on delayed contrast-
enhanced images with the contrast extravasation.
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