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Abstract

A 72-year-old male patient presented to the hospital with right flank pain, fever and haematuria. Computed tomography revealed a horseshoe kidney, grade 2
hydronephrosis and a focal hyperdense lesion, of which differential diagnosis between mass and abscess could not be made, in the right kidney. Magnetic resonance
imaging was performed subsequently and revealed a mass. Right radical nephroureterectomy was then performed. Pathological examination described a fragile,
necrotic lesion, which was a sign of chronic pyelonephritis that dilated the pelvicalyceal system. It was also associated with the mucosa and formed cystic structures
with a size of 5x4 cm in the cortex. Chronic pyelonephritis cases with acute episodes should be considered in the differential diagnosis of renal tumours.
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Introduction

Pyelonephritis is defined as the inflammation of the renal
parenchyma. Fever, costovertebral angle tenderness, nausea
and vomiting might be symptoms of acute illness. Chronic
pyelonephritis, which is a nonspecific infection of the kidney,
may occur after recurring acute episodes of pyelonephritis
(1). Although imaging methods are not routinely used for
diagnosis, computed tomography (CT) and magnetic resonance
imaging (MRI) can be used to determine hydronephrosis,
emphysematous pyelonephritis and abscess in patients with
congenital structural anomalies and predisposing factors that
increase underlying morbidity, such as diabetes mellitus (2).
Horseshoe kidney, which occurs from the fusion of metanephric
buds in the 4"-6™ weeks of embryonic development, is the most
common renal fusion anomaly, with an incidence of 0.4-1.6 in
10,000 live births. People with a horseshoe kidney are at risk of
urogenital system infections, because of malrotation, insufficient
drainage and obstruction of the ureteropelvic junction (3).
Rarely, imaging findings in atypical clinical presentations may
be confusing, mimicking kidney or urothelial carcinomas (2).
This case report presents the diagnosis and treatment process
of a patient with horseshoe kidney, who presented with acute
pyelonephritis that mimics upper urinary tract malignancy in
imaging.

Case Presentation

An informed written consent was obtained from the patient for
this case report. A 72-year-old male patient who presented to
the emergency department with flank pain of 1-week duration,
fever, chills and macroscopic painless haematuria for 3 days
was hospitalised. He had no symptoms of dysuria or frequent
urination. The patient had recurrent episodes of urinary tract
infection, hypertension and coronary artery disease, had
undergone radical prostatectomy 6 years ago and had a history
of pulmonary embolism after this surgery. Physical examination
revealed right costovertebral angle tenderness. His blood
pressure, pulse rate and body temperature were 88/51 mmHg,
89 beats per minute and 38.3 °C, respectively. Laboratory test
results revealed white blood cell count of 40x10°/L, blood urea
concentration of 32 mg/dL and serum creatinine concentration
of 0.92 mg/dL. Complete urinalysis revealed over 204 leucocytes
per high power field. Urine culture yielded no growth. Findings
of abdominopelvic ultrasonography, performed as the first-
line radiological evaluation under emergency conditions, were
suboptimal. For this reason, contrast-enhanced abdominal CT
was performed, and findings were interpreted as horseshoe
kidney with grade 2 hydronephrosis and a focal hyperdense
lesion in the upper pole of the right kidney. The relationship
of the lesion with the calyces could not be evaluated, and the
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lesion having dense content could not be distinguished as a
mass or abscess.

Ertapenem treatment was initiated for pyelonephritis. Although
symptoms of pyelonephritis responded to medical treatment,
haematuria persisted. MRl was performed, as the differential
diagnosis could not be made with contrast-enhanced CT. MRI
revealed a mass lesion with a size of 7x5x4 cm, which caused
dilatation in the collecting system of the right kidney with
extremely thinned parenchyma, extending towards the renal
pelvis and showing diffusion restriction (Figure 1A and 1B). The
lesion was predicted as renal cell carcinoma (RCC) or transitional
cell carcinoma according to the MRI.

Afterwards, the patient was prepared for surgery, and an open
right heminephroureterectomy and cuff resection was performed
with a pre-diagnosis of a right renal mass. Macroscopic
pathological examination was performed on the 11.5x2.2 cm
ureteral material and 17x9.5x6.5 cm renal material, and a lesion
5%x4 cm in size that completely dilated the pelvicalyceal system,
compressed the cortex, with a fragile necrotic appearance,
connected to the mucosa and formed cystic structures in the

Figure 1A. Computed tomography image compatible with horseshoe kidney
with stones and thinned parenchyma

Figure 1B. Hyperdense lesion in the upper pole of the right kidney that cannot
be distinguished as mass or abscess

cortex, was detected in the renal material sections. Microscopic
examination revealed that the described lesion was completely
composed of necrosis, fibrin and inflammatory cells without
neoplastic changes, and the appearance was compatible with
the findings of chronic pyelonephritis showing active chronic
inflammation and necrosis (Figure 2A and 2B). The patient
was discharged on postoperative day 5 and did not have any
problems in the follow-up.

Discussion

Chronic pyelonephritis is an inflammation of the parenchyma
and pyelocaliceal system of the kidney that occurs as a
result of recurrent acute episodes over the years. Chronic
pyelonephritis is a nonspecific diagnosis made as a result of
excluding specific chronic variants of kidney infections, such
as xanthogranulomatous and emphysematous pyelonephritis.
Generally, the diagnosis is made when end-stage renal failure
develops (4). A study showed that the primary cause of end-stage
renal disease is chronic pyelonephritis in 13% of the patients. It
occurs in 1-2 per 1.000 women and in 0.5 per 1.000 men (5).
Obstructive uropathy, untreated urogenital system infections,

Figure 2A. Necrotic mass lesion, which forms a polypoid mass macroscopically,
in the background of chronic pyelonephritis

Figure 2B. Inflammatory cells and tubular atrophy thyroidisation
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schistosomiasis and vesicoureteral reflux are risk factors for
chronic pyelonephritis. Although the incidence of RCC does not
change in patients with horseshoe kidney, urinary stones and
recurring urinary system infections are more common due to
the obstruction caused by the abnormal anatomy of the kidney
(3). In the present case, the patient had multiple stones, grade 2
dilatation and pyuria in the right kidney.

The clinical presentation of chronic pyelonephritis is related to
the disease course. Similar to the present case, findings such as
fever and flank pain may occur during acute episodes. However,
clinical and urinalysis findings are not correlated. Bacteriuria
and pyuria, which are the differential findings of urinary tract
infection during acute episodes, are not predictive. The urine
may be sterile in cases where the ureter or calyx is completely
obstructed (6).

Radiological evaluation is required in complicated pyelonephritis
in the presence of accompanying conditions such as renal colic,
kidney stones, diabetes, infection with a virulent organism,
history of previous surgery and immunosuppression, a history
of recurrent pyelonephritis attacks and sepsis (7). For this
purpose, CT, which is used as a first-line imaging method for
diagnosis, can be used in low-dose renal colic protocol as well
as in the portal phase (2). CT findings of chronic pyelonephritis
are characterised by parenchymal atrophy of the affected areas,
hypertrophy of residual normal parenchymal tissue, clubbing of
the calyces secondary to retraction of the papilla from adjacent
overlying renal scarring, dilatation of the calyces and overall
renal asymmetry. Contrasted CT is important to differentiate the
non-enhancing areas of infarction from the scar tissue; it can
also help in the differential diagnosis of pseudotumors due to
focal parenchymal hypertrophy from the renal neoplasm (8).
If renal findings cannot be fully characterised by CT, advanced
techniques can be used. With MRI, which has a better soft
tissue resolution, anatomical boundaries can be distinguished
better, disease spread can be evaluated further and infiltrative
infectious formations that mimic pathologies such as urothelial
carcinoma, lymphoma and metastatic disease can be
distinguished (9). However, despite these imaging methods,
certain benign pathological formations cannot be distinguished
from malignant lesions of the kidney. These lesions, called renal
pseudotumors, are caused by developmental, granulomatous
and vascular pathologies as well as inflammatory/infectious
conditions including chronic pyelonephritis (10). Renal
inflammatory pseudotumors are rarely localised in the kidney
(11,12,13,14,15,16,17).  Although renal inflammatory
pseudotumors are rare lesions, they are one of the differential
diagnoses of renal malignancy and thus should be considered to
avoid misdiagnosis and prevent inappropriate resections (18). In
the present case, mass-abscess distinction of the lesion causing
dilatation in the right kidney could not be made on CT images.
Therefore, MRI evaluated the lesion as a malignancy (RCC or
urothelial cancer), indicating that it showed diffusion restriction
and enhancement.

The treatment of choice for chronic pyelonephritis varies, as it
is a nonspecific diagnosis. Medical and surgical management
of the complications are the main goal of treatment. Acute
episodes are generally treated with antibiotics and drainage, if
necessary. However, in the presence of an atrophic kidney or
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underlying conditions causing uncontrollable hypertension
or recurrent infections, nephrectomy must be considered
an option (6). Diagnosis is confirmed by histopathological
examination of the nephrectomy material. Microscopic findings
of chronic pyelonephritis are nonspecific and presented as
tubulointerstitial mononuclear inflammation of the cortex and
medulla. The glomeruli are also surrounded by inflammation, but
the tubulointerstitial compartment is severely affected. Severe
tubular atrophy may end with a finding called ‘thyroidisation’,
which is not a specific finding for chronic pyelonephritis and can
be seen in all conditions leading to tubular atrophy. Lymphocytic
inflammation is encountered in the submucosa of the renal
pelvis (19).

Xanthogranulomatous pyelonephritis is a chronic granulomatous
inflammation that destroys the renal parenchyma. CT is the most
useful examination in the diagnosis of xanthogranulomatous
pyelonephritis. CT revealed a large reniform mass with the
renal pelvis tightly surrounding the central calcification without
pelvic dilatation. It is commonly indistinguishable from RCC on
ultrasound or CT images, and radical nephrectomy is a viable
option for treatment when malignancy cannot be ruled out (6).
However, cases in which chronic pyelonephritis, a nonspecific
infection, cannot be distinguished from renal mass are rare,
and the appropriate treatment method is open to discussion.
In the present case, although the patient presented with
acute pyelonephritis, the structure of the horseshoe kidney,
hydronephrotic appearance and thinned parenchyma of the
right kidney suggested chronic pyelonephritis.

In the European Association of Urology guidelines, renal biopsy
is recommended if radiological findings are suspicious for
malignancy (20). However, in the present case, considering the
structure of the right kidney, in which a mass lesion was described
on imaging and the fact that it was a source of infection, radical
nephro-ureterectomy and cuff resection were performed on the
patient, as biopsy was not necessary.

In conclusion, chronic pyelonephritis cases with clinical acute
episodes in patients with renal anomalies may give present as a
renal mass radiologically. Differential diagnosis must be made to
prevent unnecessary treatment. In the differential diagnosis of
renal tumours, cases of chronic pyelonephritis developed in the
background of chronic obstruction should also be considered.
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