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10.1 Emphysematous

Pyelonephritis

As mentioned in the introductory chapter of this
book, diabetes mellitus (DM) is a common pre-
disposing factor in patients with complicated uri-
nary tract infections (UTI). Compared to the
general population, diabetics and particularly
those with uncontrolled DM frequently experi-
ence more severe pyelonephritis with a similar
mortality rate but poorer treatment outcome,
common worsening of renal function and greater
need for nephrectomy [1, 2].

A rare yet characteristic form of complicated
UTI, emphysematous pyelonephritis (EPN)
affects diabetics in the vast majority (90%) of
cases with a 3:1 female predominance; the rare
nondiabetic occurrences are related to either
immunosuppression or urinary tract obstruction.
EPN is a severe necrotizing renal infection with a
complex pathogenesis involving a combination
of factors, namely, gas-forming bacteria, high tis-
sue glucose level, impaired tissue perfusion and
defective immune response. The commonest
pathogens isolated from pus cultures include
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Escherichia coli (49-71% of cases), Klebsiella
pneumoniae (19%) and Proteus mirabilis (17%)
in descending order of frequency, with frequent
antibiotic resistance [3-6].

The clinical presentation is similar to that of
severe forms of bacterial acute pyelonephritis
(APN) and mostly includes fever, chills, flank
pain, dysuria and pyuria. The usual laboratory
abnormalities include leukocytosis, thrombocyto-
penia and altered renal function. Timely diagnosis
is crucial, since untreated EPN generally pro-
gresses to sepsis and is potentially lethal [3—8].

The diagnostic hallmark of EPN is repre-
sented by abnormal gas collections within the
renal parenchyma and sometimes also perineph-
ric space. Traditionally, the usual radiographic
appearance included ‘mottled’ gas over the
affected kidney or crescent-shaped air collec-
tions within Gerota’s fascia corresponding to
perinephric extension; however plain abdominal
radiographs have moderate (70%) sensitivity for
retroperitoneal air, which is commonly misinter-
preted as bowel gaseous content. Ultrasound
(Fig. 10.1a) may detect renal enlargement with
nondependent hyperechoic foci corresponding
to gas causing ‘dirty’ reverberation artefacts.
Despite use of ionizing radiation, multidetector
CT is by far the preferred imaging technique to
diagnose EPN. Unenhanced CT images readily
detect the presence, extent and position of renal
gas, which may show several different patterns
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Fig. 10.1 A 63-year-old male admitted to emergency
department because of high fever, dysuria and distended
tender abdomen was diagnosed with decompensated dia-
betes mellitus, severe renal impairment (7.5 mg/dl serum
creatinine), markedly increased C-reactive protein and
metabolic acidosis. Initial ultrasound (a) showed enlarge-
ment of the right kidney, with parenchymal hyperechoic
bands (arrowheads), posterior acoustic shadowing and
previously unknown congenital left renal aplasia. After
ureteral stenting (thick arrows), multiplanar unenhanced
CT images (a—d) confirmed enlarged solitary right kidney
with strongly hypoattenuating gaseous components, con-

such as bubbly, linear, streaky or crescent-
shaped. The use of intravenous contrast is
reserved for those patients with preserved renal
function. The nephrographic enhancement is dif-

sistent with emphysematous pyelonephritis. MRI follow-
up (e—g) better showed parenchymal oedema of the right
kidney, intraparenchymal fluid collections (plus in
T2-weighted image (f)) and ipsilateral fascial thickening
(thin arrows in (g) with fat saturation); conversely gas was
less perceptible (arrowhead in T1-weighted image (e)).
The patient’s clinical conditions and laboratory changes
slowly improved during conservative treatment including
haemodialysis, repeated unenhanced CT studies (h, i)
showed progressive decrease of renal emphysematous
changes and the patient ultimately obviated the need for
nephrectomy (Adapted from Open Access Ref. no [16])

fusely altered with or without focal tissue necro-
sis, fluid-containing abscesses and delayed
excretion (Fig. 10.1). Other CT findings include
variable degrees of parenchymal enlargement
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and destruction and possible associated condi-
tions such as urolithiasis and obstruction.
Compared to CT, MRI (Fig. 10.1) is more sensi-
tive for the presence of parenchymal oedema and
fluid collections but is limited in the assessment
of gas which has very low signal intensity
[9-16].

In the past, Wan et al. differentiated type-1
EPN characterised by renal necrosis with paren-
chymal destruction and gas but no fluid collec-
tion, from the less aggressive type-2 EPN lacking
renal or perirenal fluid collections, respectively,
with 69 and 18% mortality rates. Nowadays,
EPN should be more comprehensively staged
according to classification proposed by Huang
and Tseng (Table 10.1). Included in the staging
system as grade I EPN, emphysematous pyelitis
corresponds to intraluminal gas in the collecting
system only and represents a milder form with
better prognosis [9-16].

Alternatively, gas may be detected in the uri-
nary tract after surgery, instrumentation or cath-
eterisation, occasionally when fistulisation with
the gastrointestinal tract occurs and exceptionally
from penetrating trauma [13, 14, 16].

Nowadays, with a timely CT diagnosis, con-
servative management of EPN is increasingly
feasible and effective, particularly in classes I
and II, resulting in decreased mortality, currently
below 25%. The aggressive treatment includes
resuscitation, intravenous fluids and antibiotics,
glycaemic control, dialysis and drainage of
obstruction as needed. The risk factors for unfa-
vourable outcome include higher CT grade,
shock, emergency haemodialysis, altered senso-

Table 10.1 Classification of emphysematous pyelone-
phritis proposed by Huang and Tseng (Adapted from
Open Access Ref. no [16])

Class | Description

I Emphysematous pyelitis—gas in collecting
system only

1I Intraparenchymal gas only (no extrarenal
involvement)

IITA | Gas extending into the perinephric space

111B

v Emphysematous pyelonephritis in solitary
kidney or bilateral involvement

Extension of gas into the pararenal spaces

rium and thrombocytopenia. However, conserva-
tive treatment fails in almost one-third of cases.
Nephrectomy is not associated with improved
survival and should be reserved for EPN classes
IIT and IV with adverse prognostic factors or
failed conservative treatment [3-5, 7, 16-19].

10.2 Extrarenal Spread of Acute
Pyelonephritis

As discussed in the previous chapter of this book,
acute pyelonephritis (APN) may worsen as tiny
suppurative foci coalesce leading to the formation
of variable-sized round or geographic collections:
these abscesses are progressively demarcated by a
more or less thick and irregular inflammatory
wall. Albeit sonography may identify abscesses
as hypo-anechoic cavities without internal colour
flow signals, multidetector CT is by far superior
in the assessment of APN complications such as
abscesses (Fig. 10.2) [10-12, 20-22].

When APN is not timely recognized and
treated, intrarenal abscesses may cross or rupture
through the renal capsule and extend into the
perirenal space and sometimes even progress to
involve other retroperitoneal compartments.
Perinephric abscesses (PNAs) represent orga-
nized collections of purulent material which may
either result from a urinary tract infection, from
superinfection of a pre-existing haematoma or
urinoma or form separately from the kidney such
as in haematogenous dissemination. Cross-
sectional CT imaging consistently and compre-
hensively depicts PNAs extending from or
abutting the adjacent kidney. The characteristic
imaging appearance includes a central near-water
hypoattenuation which occasionally contains gas
bubbles, corresponding to pus and liquefaction,
surrounded by a peripheral enhancing wall and
by regions of decreased parenchymal enhance-
ment reflecting non-necrotic infected kidney.
Representing the hallmark of the mature abscess,
the ‘rim’” enhancement may be more or less (typi-
cally several millimetres) thick, intense and often
irregular (Figs. 10.2, 10.3 and 10.4). In the proper
clinical setting, the CT diagnosis of PNA is rela-
tively straightforward and dictates appropriate
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Fig. 10.2 An 18-year-old female with clinical and labo-
ratory signs of acute urinary infection and inconclusive
ultrasound findings underwent unenhanced (a) and post-
contrast (b) multidetector CT. The anterior labrum of the
right kidney showed mixed attenuation enlargement
(plus) with nonenhancing centre and thin, irregular

peripheral enhancement (arrowheads) consistent with an
abscess, which measured approximately 4 x 3 cm and pro-
truded ventromedially into the perinephric space.
Repeated contrast-enhanced CT (c) showed decreased
size and purulent content of the abscess after antibiotic
therapy

Fig. 10.3 In a 72-year-old male with history of urolithia-
sis and recurrent urinary infections, unenhanced (a) and
post-contrast (b) CT acquisitions showed extensive inho-
mogeneous abnormality of the posterior aspect of the left
kidney (plus) which largely occupied the dorsal perineph-
ric and posterior pararenal spaces, thus displacing ven-

treatment with image-guided percutaneous drain-
age plus antibiotics [10-12, 20-22].

As discussed in the appropriate chapter of this
book, although hampered by longer examination
time and need for cooperation, MRI is an increas-
ingly attractive option to comprehensively image
renal infections without the use of ionizing radia-
tion. At MRI, the mature renal abscess appears as
a fluid collection with fluidlike high T2-weighted
signal and internal restricted diffusion, surrounded

trally the kidney. The very thick, irregular peripheral
enhancement (arrowheads) and fluidlike content were
consistent with an abscess. Despite mild size decrease at
follow-up CT (c) after 3 weeks of in-hospital treatment,
nephrectomy was ultimately performed to relieve the
infection

by a variably thick capsule with relatively lower
signal intensity which enhances strongly after gad-
olinium contrast (Fig. 10.5) [21, 23].

The most important differential diagnoses of a
PNA include:

(a) Haematomas

(b) Urinomas (Fig. 10.6)

(c) Complex cystic masses (Fig. 10.7a—c)
(d) Necrotic renal tumours (Fig. 10.7d-f)
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Fig. 10.4 In a 73-year-old diabetic woman hospitalized
because of malaise and weight loss, unenhanced (a) and
post-contrast (b—d) multidetector CT showed anterior dis-
placement of the right kidney by a 7-cm hypoattenuating
mass (plus) with nonenhancing fluid content (plus) and
uneven peripheral enhancement (arrowheads), consistent

Apart from the trauma setting, a perinephric
haematoma may result from ruptured neo-
plasms (particularly angiomyolipoma), vascu-
lar lesions (such as aneurysms, arteriovenous
malformations or vasculitides), bleeding dia-
thesis or excessive anticoagulation: the diagno-
sis is suggested by acute clinical manifestations,
dropping haematocrit and by the fact that
thickened perirenal septa and acute haematoma
have higher unenhanced attenuation than the
renal parenchyma [24-27].

Urinomas may develop after iatrogenic injury
or trauma or result from increased intraluminal
pressure secondary to acute or chronic obstructive
uropathy. The extravasated urine shows near-water
CT attenuation and MRI signal intensity, but
chronic urinomas may appear as complex fluid

with perinephric abscess. The abscess was treated by per-
cutaneous drainage (thick arrow in (e)) and ultimately
resolved (f). The incidentally detected 3-cm left renal
mass with strong, early enhancement (arrows) consistent
with renal cell carcinoma was subsequently treated by
nephrectomy

collections with enhancing rim and septa from
chronic inflammation; the diagnostic hallmark of a
urinoma is its opacification on delayed excretory-
phase CT acquisition (Fig. 10.6) [28, 29].

Finally, rim-enhancing abscess lesions with
internal inhomogeneity and thick, enhancing
septa commonly raise a concern for a cystic or
necrotic neoplasm which may suggest the need
for biopsy or close follow-up (Fig. 10.7). The
differential diagnosis of a complex cystic renal
lesion requires careful assessment of presence
and features of calcifications, quantification of
internal attenuation and post-contrast enhance-
ment, multiloculation, number and thickness
of septa, mural thickness, nodularity and
enhancement. An infectious process is sug-
gested by the consistent clinical features and
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Fig. 10.5 A 37-year-old female had persistent fever and
pain following right-sided lithotripsy and ureteral stenting
(thick arrows) because of lithiasis and urinary infection.
Unenhanced (a) and post-contrast (b, ¢) multidetector CT
images showed severe compression of right kidney by
hypoattenuating subcapsular collection (plus) with thin
peripheral enhancement consistent with abscess, which
extended distally to the lower renal pole into the inferior

laboratory abnormalities and by imaging detec-
tion of perinephric fat infiltration and thicken-
ing of the retroperitoneal fasciae; however, the
latter findings are non-specific as they may be
also seen in other conditions such as acute pan-
creatitis [30, 31].

perinephric space (c). After percutaneous CT-guided
drainage (thick arrow in (d)) yielded pus, MRI showed
persistence of subcapsular abscess (plus) with inhomoge-
neous, non-haemorrhagic content (e-g) and thin periph-
eral enhancement (h). MRI follow-up showed progressive
decrease (plus in (h) at 8 weeks) and ultimate resolution
((i) after 4 months) of the abscess

10.3 Xanthogranulomatous
Pyelonephritis

Xanthogranulomatous pyelonephritis (XGPN)
is a rare, chronic granulomatous infection which
begins in the renal pelvis and then diffuses to
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Fig. 10.6 A 70-year-old male patient with benign pros-
tatic hyperplasia suffered from acute right flank pain.
Performed to investigate suspected ureteral colic, unen-
hanced CT (a) showed moderate right-sided hydronephro-
sis plus a sizeable fluidlike collection (plus) which
surrounded the renal pelvis and proximal ureter, extend-
ing into the medial perinephric space. The collection
showed thin peripheral enhancement (arrowhead in (b))
after intravenous contrast which was initially interpreted
as suggestive of infection. The nephrographic phase and
urinary excretion were normal. Delayed phase acquisition

the medulla and cortex, leading to a progressive
parenchymal destruction of the kidney which is
characteristically replaced by lipid-laden ‘foamy’
macrophages (xanthoma cells). Further extension
of XGPN to the perinephric space is commonly

(c) revealed strong hyperattenuation of the perinephric
and pararenal collection (plus) corresponding to extrava-
sated urine from forniceal rupture. The urinoma (plus)
was clearly depicted by three-dimensional volume render-
ing images (d) in its size and spatial relationship to the
kidney, pelvis and proximal ureter. Note Foley catheter
(thick arrow in (d)) in the bladder, filled by calculi from
chronic urinary retention. The urinoma ultimately
resolved on conservative treatment. (Adapted with per-
mission from Ref. no. [53])

encountered in approximately two-thirds of cases.
The poorly understood pathogenesis involves an
incomplete immune response to a subacute bac-
terial infection superimposed on long-standing
urinary obstruction. Almost invariably unilateral,
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Fig. 10.7 A 62-year-old diabetic female with recurrent
urinary infection was requested CT (a—c) on the basis of
sonographic suspicion of renal abscess. The large right-
sided renal lesion showed water-like attenuation on unen-
hanced scans (a), peripheral and septal calcifications
(arrowheads) and absent enhancement on both nephro-
graphic (b) and excretory phases (¢), thereby excluding an
infectious nature. A 58-year-old female with left-sided
abdominal pain and low-grade fever underwent CT (d—f)

XGPN mostly occurs in middle age, with a pre-
dilection for perimenopausal women with history
of urolithiasis and long-standing urinary infec-
tion or obstruction. Compared to EPN, XGPN
affects diabetic patients in 10% of cases only.
The clinical manifestations are non-specific,
often insidious compared to the severity of the
imaging abnormalities. Symptoms include low-
grade fever, flank pain and tenderness, malaise,
weight loss, lethargy, leukocytosis and pyuria.
Sometimes a palpable mass is clinically appreci-
ated. E. coli and P. mirabilis are the commonest
identifiable microorganisms [32, 33].

In XGPN, the initial sonographic evaluation
shows extensive replacement of the normal renal
architecture by hypo-anechoic masses correspond-

to investigate suspected renal colic and/or pyelonephritis.
The left kidney showed a 7-cm centrally nonenhancing
mass (plus) with irregular peripheral enhancement (arrow-
heads). Despite perinephric fat stranding (asterisk) and
mild fascial thickening, the presence of ipsilateral renal
vein thrombosis (thin arrows) favoured necrotic renal cell
carcinoma over abscess, as confirmed at surgery and
pathology

ing to dilated calyces and abscesses filled with pus
and debris (Fig. 10.11a) and amorphous central
hyperechoic structures with acoustic shadowing
representing ‘staghorn’ lithiasis; however these
complex ultrasound findings invariably require
multidetector CT for a correct characterisation,
including intravenous contrast medium unless
contraindicated by renal impairment. Cross-
sectional imaging findings include an enlarged,
non-functioning kidney with poor and heteroge-
neous contrast enhancement. The majority (75—
90%) of cases have obstructing pelvis or ureteral
lithiasis, often in a central ‘staghorn’ configura-
tion. The destroyed parenchyma is replaced by
multiple rounded hypodense cavities representing
dilated, pus-filled calyces (Fig. 10.8): recognising
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Fig. 10.8 A 48-year-old obese female with history of
left-sided pyelolithotomy 15 years earlier was hospital-
ized with presumptive diagnosis of acute pyelonephritis.
Ultrasound (a) showed extensive left renal replacement
by large hypo-anechoic regions (plus) with poorly percep-
tible residual parenchyma. Unenhanced (b, ¢) CT images
confirmed renal parenchymal thinning with sizeable, con-
fluent water-attenuation cavities (plus) and ‘staghorn’ cal-
cific lithiasis of the renal pelvis and upper and lower
calyces. Ureteral stenting (thick arrows in (d)) was per-

the hydronephrotic pattern of the fluidlike cavities
is crucial for a correct diagnosis. The highly spe-
cific fatty xanthomatous deposits with negative CT
attenuation are detected in approximately 30% of
cases. Contrast excretion into urine is rarely seen
at diagnosis. Furthermore, CT readily detects
extrarenal extension of XGPN into the perinephric
space and other adjacent structures such as the
posterior pararenal space and psoas muscles.
Although less used in this setting, MRI may depict
similar changes, with a lower sensitivity for neph-
rolithiasis. The pus-filled cavities show fluidlike
very high T2-weighted signal intensity and vari-
ably hypointense T1 signal depending on the pro-
tein concentration; conversely the solid parts may
be T1 isointense or hyperintense from adipose

formed to relieve pyonephrosis (as seen in maximum
intensity projection (MIP) reconstruction). Six weeks
later, after stent removal, contrast-enhanced CT (e, f) con-
firmed poorly enhancing renal parenchyma and uneven
calyceal dilatation; the enlarged left kidney occupied and
compressed the ipsilateral perirenal and pararenal spaces.
After prolonged antibiotics, laparoscopic nephrectomy
was performed. Histopathology diagnosed xanthogranu-
lomatous pyelonephritis. (Adapted from Open Access
ref.no [37])

component and iso- to slightly T2 hypointense
[10, 11, 21, 32-38].

The combination of characteristic CT fea-
tures, particularly:

(a) Non-functioning kidney
(b) Central lithiasis

(c) Calyceal dilatation

(d) Perinephric involvement

is strongly suggestive of XGPN, a diagnosis
which is generally confirmed by histopathology
on the nephrectomy specimen. The imaging diag-
nosis is challenging in atypical cases, such as in
absence of calculi (10% of cases) and the rare
(below 10% of cases) focal XGPN which appears
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as a minimally enhancing renal mass and is com-
monly misinterpreted as bacterial abscess or
tumour [10, 11, 21, 32-37].

10.4 Fistulising Renal Infections

Unrecognised acute or chronic pyelonephritis
may further breach through the anterior or poste-
rior renal fasciae and involve other retroperito-
neal compartments, most often the posterior
pararenal spaces, the iliopsoas and quadratus
lumborum muscles (Fig. 10.9) and occasionally
to the abdominal wall (Fig. 10.10) giving rise to
more or less extensive abscess collections.
Urinary tract fistulisation represents an abnormal
communication between the renal parenchyma
(nephro-) or the pelvis (pyelo-) and other struc-
tures: nowadays, the vast majority of urinary fis-
tulas are iatrogenic in origin, secondary to
surgical interventions or percutaneous proce-
dures such as nephrostomy, nephrolithotomy or
extracorporeal shock wave lithotripsy. Nowadays,
cases of renal fistulas from penetrating trauma,
tumours or infections are occasionally encoun-
tered [39, 40].

Multidetector CT represents the mainstay
imaging modality to image fistulising complica-
tions, as it promptly provides a comprehensive
diagnosis of retroperitoneal infectious involve-

ment even in acutely ill patients and in non-
functioning kidneys and represents a consistent
basis to choose between conservative, percutane-
ous or surgical treatment [41].

Muscular abscesses such as those involving
the psoas present on cross-sectional imaging
with variable enlargement of the muscle belly
compared to the contralateral one. CT generally
shows a hypoattenuating, sometimes multilocu-
lated, lesion with peripheral ‘rim’ enhancement.
Similarly, at MRI muscle abscesses appear as
fluidlike cavities with low T1-weighted, high
T2 signal intensity and strong ‘rim’ enhance-
ment. Additional findings suggesting infection
over haemorrhage or tumour include indistinct
margins, obliteration of the surrounding fat
planes and occasionally air-fluid levels; although
uncommon, the presence of gas bubbles is con-
sidered specific [41-44].

Nowadays, psoas abscesses are most com-
monly secondary to direct infectious spread from
adjacent organs such as the kidneys and urinary
tract, the bowel, the lumbar spine or the aorta.
When faced with a retroperitoneal abscess, the
radiologist should suggest the likely cause
between complicated urinary infection, gastroin-
testinal lesions, musculoskeletal and exception-
ally aortic infections (Table 10.2). Generally
encountered in association with HIV infection,
intravenous drug abuse, immunosuppression or

Fig. 10.9 A 78-year-old female with urinary infection
and previously unknown multicystic chronic kidney dis-
ease underwent unenhanced (a) and post-contrast (b, ¢)
multidetector CT. The posterior aspect of the left kidney
was seen adherent and communicating (arrows) with an
enlarged quadratus lumborum muscle (plus), character-

ised by fluidlike content and peripheral ‘rim’ enhance-

ment consistent with muscle abscess from renal
fistulisation. The patient did well with conservative treat-
ment; the abscess was unchanged and anechoic at ultra-
sound follow-up (not shown)
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Fig. 10.10 A 64-year-old female presented to emer-
gency department with low-grade fever and painful ery-
thematous swelling in her right lumbar region, without
any previous surgical or interventional procedures. Urgent
unenhanced (a) and post-contrast (b—e) CT images
showed right kidney with reduced, poorly functioning
parenchyma, calcific pelvicalyceal stones. A fluid-
containing track with enhancing walls (arrows) consistent
with spontaneous fistulisation was seen crossing through

Table 10.2 Causes of psoas muscle abscesses

Source Main underlying conditions

Urinary Acute pyelonephritis

Renal abscess

Pyonephrosis

Xanthogranulomatous
pyelonephritis

Digestive tract Fistulising Crohn’s disease

Colonic diverticulitis

Complicated acute appendicitis

Perforated colorectal cancer

Musculoskeletal Pyogenic spondylodiskitis
Spinal tuberculosis
Infectious sacroiliitis

Vascular Infected aortic aneurysms
Prosthetic vascular infection

Haematogenous Primary psoas abscess

the perinephric, posterior pararenal spaces and abdominal
wall muscles, to form a large abscess (plus) that displaced
the superficial fascia. Percutaneous drainage (thick arrow
in (f)) yielded 500 ml of pus from P. mirabilis infection.
Follow-up unenhanced CT (f) confirmed disappearance of
the abscess. Later on, laparoscopic nephroureterectomy
was performed, and surgical pathology confirmed exten-
sive renal infection breaching through the renal capsule

DM, the rare primary iliopsoas abscesses origi-
nate from haematogenous spread and are diag-
nosed when no obvious local cause can be
identified [44—46].

In current urological practice, spontaneous
nephrocutaneous fistulas (NCFs) without history
of surgery or other instrumentation are excep-
tionally encountered, invariably associated with
long-standing nephrolithiasis and chronic UTI. A
NCF involves the development of an abnormal
communication between the kidney and the skin,
classically crossing through the retroperitoneum
and abdominal wall structures following the low-
est resistance points such as Petit’s triangle and
the Grynfeld quadrilateral. Most reported cases
are associated with ‘staghorn’ calculi and poorly
functioning kidneys and attributed to XGPN,
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Fig. 10.11 Four months after lithotripsy, a 45-year-old
female with diabetes, HIV infection and ‘staghorn’ neph-
rolithiasis experienced a painful lumbar swelling. Careful
inspection revealed a cutaneous ulcer on her left flank
draining smelly greenish fluid. Compared to previous
studies (not shown), contrast-enhanced multidetector CT
(a—c) showed appearance of hydronephrosis with enhanc-
ing inflammatory urothelial thickening along the pelvis

pyogenic infections such as renal abscesses or
pyelocalyceal diverticula, tuberculosis, renal
trauma or malignancies. The characteristic clini-
cal manifestation is flank or lumbar tenderness
and swelling with a cutaneous orifice draining
urine or pus [47-52].

In the past, most patients were investigated
with fluoroscopic retrograde pyelogram and or
fistulography: the injected contrast medium
directly opacified the abnormal tract and urinary
collecting system, without providing any cross-
sectional information on the involved renal and
perirenal anatomical structures [40, 47, 51].
Conversely, CT comprehensively and noninva-
sively depicts the fistulous track even in poorly or
non-functioning kidneys (Fig. 10.11). When con-
trast excretion is preserved, the NCF may be seen
opacified on delayed excretory CT acquisitions
obtained 20—120 min after intravenous injection.
In the setting of urinary fistulisation, CT reliably
provides:

(a) Key information about size, parenchymal
thickness and function of the involved
kidney

(b) Comprehensive characterisation and extent
assessment of the underlying infectious or
neoplastic disease

and proximal and mid-ureter, a residual stone fragment
(thin arrow in (b)) and ipsilateral adenopathies (arrow-
head in (a)). Furthermore, a thin fluidlike track with
enhancing wall (arrows in (c)) consistent with nephrocu-
taneous fistulisation was recognised, directed postero-
inferiorly through the posterior pararenal space and
abdominal wall to reach the skin orifice (Partially repro-
duced from Open Access Ref.no [39])

(c) A surgical road map for nephrectomy and fis-
tula debridement

(d) Identification of abscesses amenable to
drainage [40, 52]

Particularly in patients with non-functioning
kidneys and complex lithiasis, nephrectomy plus
fistulectomy is the standard surgical treatment
which prevents sepsis, that should be planned
after interventional treatment of pyonephrosis
and abscesses with stenting or percutaneous
drainage.

Conservative treatment with antibiotics is
reserved for debilitated patients [47, 51].
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