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ABSTRACT

Renal pelvic cancer is relatively rare in clinical practice, and renal pelvic cancer characterized by renal infarction is even rarer. We here report a case of renal pelvic
urothelial carcinoma with squamous metaplasia with renal infarction as the main imaging feature, and summarize the imaging manifestations of some rare renal

pelvic carcinomas.

Conclusion: The imaging features of renal pelvis cancer are diverse and often confused with some benign and malignant diseases, suggesting that extra caution should

be exercised in the diagnosis and treatment of renal pelvis cancer.

1. Introduction

Urothelial carcinoma is the fourth most common tumour in Western
countries, and upper tract urothelial carcinoma (UTUC) accounts for
5-10 % of all urothelial carcinomas, approximately two-thirds of UTUC
occur in the renal pelvis.” Renal pelvis cancer is similar in type and
morphology to bladder cancer. However, renal pelvis cancer is more
aggressive than bladder urothelial cancer, and approximately two-thirds
of UTUC are invasive at the time of diagnosis.” Therefore, early and
accurate diagnosis is of great significance for guiding treatment and
improving prognosis.

The symptoms of renal pelvic cancer are variable and non-specific,
and diagnosis mainly relies on imaging evaluation.” A variety of imag-
ing tests are available for renal pelvis cancer. MRU has high soft tissue
resolution, which helps to understand whether the tumour invades
surrounding soft tissue organs. It is currently one of the commonly used
examinations for the diagnosis of renal pelvis cancer.” However,
computed tomography urography (CTU) shows high sensitivity (92 %—
96 %) and specificity (95 %-99 %),° can provide more accurate diag-
nostic information and is therefore considered the preferred imaging
modality for the current diagnosis and staging of UTUC.”

Renal infarction (RI) refers to an emergency in which the main or
branches of the renal artery interrupt the blood flow of the corre-
sponding blood vessels in the kidney due to embolism or thrombosis,
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resulting in ischemic necrosis of the kidneys corresponding to the cor-
responding blood vessels; the incidence of this disease is relatively high
Low, clinical symptoms are not specific, and it is easy to be mis-
diagnosed or missed, leading to irreversible damage to the kidneys.® It
usually presents as one or more wedge-shaped necrotic lesions, with
occluded blood vessels at the top and perirenal bottom. Its histological
characteristics are coagulative necrosis with an outline of necrotic tis-
sue. Enhanced CT has certain advantages in distinguishing renal pelvic
cancer and renal infarction.

The imaging manifestations of renal pelvis cancer are mostly filling
defects of the collecting system. However, the imaging manifestations of
some patients with UTUC are also atypical, and the imaging manifes-
tations of many benign and malignant diseases may be very similar to
UTUC,’ so it is easy to be misdiagnosed. Our study reports a case in
which imaging features were renal infarction, but postoperative path-
ological examination revealed invasive renal pelvic urothelial carci-
noma with squamous metaplasia. This study focused on exploring the
imaging characteristics of renal pelvis cancer under CTU.

2. Case statement

A 63-year-old male was admitted to the hospital with a 1-week his-
tory of gross hematuria. There is no history of smoking, no family history
of malignant tumours, no history of occupational exposure to
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carcinogens and no history of chronic diseases. His general condition
was good on admission, with no fever, weight loss, or dyspnea. No ab-
normalities were found on physical examination. The results of labora-
tory tests such as blood cell analysis, liver and kidney function, and
tumour markers were all normal. CTU (Fig. 1) and MRI (Fig. 2) revealed
a lesion approximately 8.0 cm in size, with a filling defect in the upper
segment of the ureter, showing no significant enhancement. A thrombus
is suspected, although tumour involvement cannot be excluded. To rule
out thrombotic disorders, further tests for hypercoagulability should be
performed, all of which returned negative results. Preoperative diag-
nosis: renal pelvic tumour with renal infarction (cT3aNOMO), with upper
urothelial carcinoma being considered in the differential diagnosis.
Taking into account the patient’s overall condition, the tumour’s loca-
tion, potential vascular invasion, and other factors, the decision was
made to proceed with a laparoscopic nephroureterectomy. Post-
operative pathological examination showed (Fig. 3): High-grade infil-
trating urothelial carcinoma of the renal pelvis with squamous
metaplasia, renal capsule invasion, vascular invasion, and nerve infil-
tration (pT3NO).

After the operation, the patient was started on warfarin anticoagu-
lant therapy, with regular monitoring of the INR. The patient was suc-
cessfully discharged without any thrombosis-related events and is
scheduled to return to the hospital on an elective date for postoperative
adjuvant treatment.

3. Discussion

The typical radiological features of renal pelvis cancer include the
presence of fixed masses within the renal pelvis and calyces, with single
or multiple irregular or lobulated soft tissue density masses exhibiting
exophytic growth. However, certain radiological characteristics of renal
pelvis cancer can be atypical, often leading to confusion with both
benign and malignant diseases, which may result in misdiagnosis.’
Previous studies have shown that tumour cells in certain types of renal
cell carcinoma (RCC) can invade blood vessels, leading to extensive
coagulative necrosis, which is frequently misdiagnosed as renal
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infarction.°

In the past, there have been cases where renal infarctions were
misdiagnosed as renal tumours.'’ However, cases of renal pelvis cancer
primarily presenting with renal infarction as the main radiological
feature are exceedingly rare. In the case reported here, the imaging
features of renal pelvis cancer predominantly manifested as renal
infarction. Patients with malignant tumours are at a higher risk of
developing a hypercoagulable state and forming thrombi, although the
precise mechanisms behind this are still unclear. Research indicates that
tumour cells interact with the coagulation system in various ways, and
the hypercoagulable state in renal pelvis cancer patients may be related
to procoagulant substances released by tumour cells, tumour-induced
stimulation of vascular endothelial cells, and platelet activation medi-
ated by tumour cells.'? It may also be associated with factors such as the
patient’s age, obesity, lifestyle, and genetic predisposition. Preoperative
coagulation function monitoring, antiphospholipid antibodies, Factor V
Leiden mutation, protein C/S deficiency, venous Doppler ultrasound of
the lower limbs, and cardiac echocardiography for thrombosis risk were
all negative, with no signs or symptoms suggesting a patent foramen
ovale (PFO), thereby excluding primary thrombotic diseases. Therefore,
it is likely that both tumour-related factors and the patient’s individual
condition contributed to renal vascular ischaemia, leading to thrombosis
and the formation of renal infarction.Additionally, imaging revealed
that the affected renal artery had a rough and elongated lumen, and
pathological examination showed tumour vascular invasion, which may
also be related to the infarction features. The specific combination of
arterial thrombosis and renal infarction in the same kidney, within the
context of upper tract urothelial carcinoma (UTUC), is an unusual
phenomenon. In patients presenting with such imaging features, it is
crucial to comprehensively assess and exclude primary thrombotic dis-
eases. It is also essential to perform thorough laboratory tests, such as
thromboelastography (TEG), viscoelastic haemostasis testing, rotational
thromboelastometry, and coagulation function indicators, to clarify the
coagulation status. Based on the results, appropriate anticoagulation
therapy may be beneficial in reducing thrombotic events and assisting in
tumour control.'?

Fig. 1. (CTU)

a Plain scan shows a low-density mass with blurred borders of approximately 8.0 cm x 7.0 cm in the upper pole of the right kidney;

b In the enhanced arterial phase, the edges of the upper pole and middle renal artery branches of the right kidney are rough, the artery lumen is blurred, and the
degree of enhancement of the mass is significantly lower than that of normal renal tissue.

c In the enhanced venous phase, the right renal vein is unclearly displayed, and the degree of enhancement of the mass is still significantly lower than that of normal

renal tissue;

d During the enhanced excretion phase, no contrast agent was secreted in the upper pole and middle part of the right kidney;
e Enhanced delayed excretion phase (40 minutes) showed a strip-like low-density filling defect in the right renal pelvis and the upper ureteral cavity;
f Three-dimensional imaging of the urinary tract, imaging of the urinary tract during the excretory phase of the left kidney, delayed excretion of contrast agent in the

lower part of the right kidney, and enhanced imaging of the renal parenchyma.
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Fig. 2. (MRI)

The right kidney was enlarged, and there was an abnormal signal mass with blurred borders of approximately 7.9 cm x 7.0 cm in the upper pole and middle of the

right kidney.

a: TIWI sequence shows slightly low signal; b: T2WI sequence shows slightly high signal; c: DWI sequence shows mild diffusion restriction of the lesion; d: ADC
sequence shows reduced signal; e: Enhancement shows that the right renal artery is disordered and slender; f right kidney The upper and middle enhancements were

significantly reduced.

Fig. 3. (Pathological results)

Gross specimen: The left kidney was cut open and the cortex and medulla could not be identified. A mass with a length of 7.0cm was seen on the section. The section

was grayish-yellow and the solid substance was hard.

Histological specimens: infiltrative urothelium with squamous differentiation, intravascular tumour thrombus, neural invasion (CK7+, CK20+, GATA-3+, CK5/6+,

P40+, P53 60 %, ki-67 60 %).

Upper tract urothelial carcinoma (UTUC) of the renal pelvis is highly
invasive, potentially due to the thinness of the renal pelvis and ureteral
walls. When aggressive tumours affect the renal pelvis, they typically
invade the renal parenchyma.'* Consequently, due to the infiltration of
renal tissue, advanced invasive renal pelvis cancer is often difficult to
distinguish from renal cell carcinoma (RCC). Firstly, both RCC and renal
pelvis cancer typically show early enhancement. Secondly, in some
cases, renal pelvis cancer invades and grows into the deep regions of the
renal pelvis and calyces, retrogradely entering the renal collecting ducts
or renal tubules, or directly penetrating through the renal pelvis wall
and the renal sinus fat. The lesion merges with the kidney, making the
boundaries unclear. This feature is highly suggestive of confusion with

renal collecting duct carcinoma. Although in most cases of renal pelvis
cancer, the contours of the kidney are preserved, allowing differentia-
tion from RCG,” late-stage eccentricity, focality, and infiltrative renal
pelvis cancer can often lead to distortion of the renal profile, a feature
also commonly seen in RCC.'® Therefore, the potential for misdiagnosis
remains high.In our case, most renal pelvis cancers show marked
enhancement on imaging; however, in this instance, the enhancement of
the renal pelvis tumour was not typical, with minimal tumour
enhancement. In addition to the aforementioned factors, renal venous
tumour thrombus may influence the enhancement pattern on imaging.
Previous studies have shown that renal venous tumour thrombus is
typically associated with RCC, but it is rarely observed in UTUC.® In this
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patient, the tumour enhancement on contrast-enhanced imaging was not
prominent. Apart from arterial factors, venous factors may also affect
CTU imaging. Renal venous tumour thrombus could be one of the rea-
sons for the lack of significant tumour enhancement.'” For such patients,
it is necessary to conduct further diagnostic investigations, including
exfoliative cytology, urine methylation analysis, and even ureteroscopy,
to assist in confirming the diagnosis and determining the optimal
treatment plan.

Other, less common manifestations of renal pelvis cancer include
hydronephrosis. Hydronephrosis or ureterohydronephrosis may be an
early indication of cancer. The oedema often exhibits numerous lobu-
lated protrusions, typically cystic-solid masses with thick, irregular
septations. Tumour invasion of the renal vein and retroperitoneal lymph
node metastases may also be present. In some cases, these signs may
even be the only indicators of renal pelvis cancer.'*In summary, radi-
ologists should exercise particular caution when diagnosing and
excluding renal pelvis cancer to avoid misdiagnosis or missed diagnosis.

4. Conclusion

Renal pelvis cancer is a rare malignant tumour. Its radiological fea-
tures can primarily be classified into three types: renal pelvis mass, renal
pelvis wall thickening, and tumour infiltration into the renal paren-
chyma. CT urography (CTU) is currently the preferred diagnostic
method for renal pelvis cancer. However, the radiological manifesta-
tions of renal pelvis cancer are highly varied and often confuse both
benign and malignant diseases, making definitive diagnosis difficult for
radiologists.Our case is unique and intriguing, as it differs from the
typical clinical characteristics of renal pelvis cancer. On the one hand,
the affected renal artery is narrow and irregular, and imaging shows
signs of infarction with wedge-shaped, low-density lesions.On the other
hand, renal venous tumour thrombus and renal pelvic tumour obstruc-
tion further affect renal haemodynamics. Signs of infarction are often
considered to be caused by the hypercoagulable state caused by the
tumour, leading to microthrombosis. Appropriate anticoagulation dur-
ing the perioperative period may be beneficial to the patient’s prognosis.
Therefore, in this context, renal pelvis cancer must be differentiated
from simple renal infarction. Additionally, due to its growth character-
istics, advanced renal pelvis cancer of this type can easily be confused
with renal cell carcinoma. A comprehensive evaluation is required to
devise a more rational treatment plan. Furthermore, radiologists should
be alert to whether some benign radiological features of the renal pelvis
might represent early signs of renal pelvis cancer.
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