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Abstract. Primary kidney parenchyma squamous cell 
carcinoma is extremely rare, and this is the forth case to be 
reported. In the present study, a case of a 61-year old man is 
discussed. The man presented with recurrent lumbago, gross 
hematuria for nearly 2 months, and suspicious inflammatory 
kidney diseases on contrast-enhanced computed tomography 
(CT) and fludeoxyglucose-positron emission tomography 
(FDG-PET)/CT, but a tumor can not be excluded completely 
prior to surgery. Finally, radical nephrectomy was performed, 
and histological analysis determined that the diagnosis was 
kidney parenchyma squamous cell carcinoma with inflam-
mation invasion. The present case highlights the potential 
confusion of preoperative diagnosis of renal tumor with 
inflammation, and introduces the potential role of FDG‑PET 
in its diagnosis and survival evaluation in renal malignancies.

Introduction

Kidney squamous cell carcinomas are rare occurrences in 
renal malignancies, particularly for kidney parenchyma 
squamous cell carcinoma (1-5). To the best of our knowledge, 
only three cases of patients with kidney parenchyma cell 
carcinoma have been reported since December 2014 (2-5). 

The three cases consisted of a 73-year old man (2), a 51-year 
old man (5) and a 60-year old woman (4). All the patients 
underwent nephrectomies. The 73-year old man was followed 
up 3 months after surgery, the 51-year old man was followed 
up 6 and 12 months after surgery and the 60-year old woman 
was followed up 13 months after surgery; all patients remained 
alive with no evidence of disease at the time of follow-up (2-5). 
The present study reports a case of kidney parenchyma 
squamous cell carcinoma with inflammation invasion, which 
mimicked xanthogranulomatous pyelonephritis on radiolog-
ical examination; the literature concerning kidney squamous 
cell carcinomas is also reviewed.

Case report

A 61-year old man presented to the Second Xiangya Hospital 
(Changsha, China) in October 2014 with right lumbago and 
gross hematuria that had been present for nearly 2 months. The 
patient had right renal parenchyma lithotomy ~14 years ago. 
Physical examination demonstrated positive percussion pain 
on the right kidney region. Palpation on the kidneys did not 
reveal any pathological symptoms.

On admission, routine urine tests demonstrated that the 
urine was clearly positive for white blood cells (WBCs) (WBC 
count, 1,187.50/µl; normal range, 0-25/µl). C-Reactive protein 
measured 72.20 mg/l (normal, <8 mg/l), erythrocyte sedimen-
tation rate was 81 mm/h (normal, <15 mm/h), procalcitonin 
was 3.23 ng/ml (normal, <0.05 ng/ml). Renal and liver function 
tests results were within the normal ranges. Urine cytology 
examination demonstrated massive epithelial cells and neutro-
phils without malignancies. Contrast-enhanced computed 
tomography (CT) was performed using a SOMATOM Sensa-
tion CT scanner (Siemens, Munich, Germany). It demonstrated 
enlargement of the right kidney with abnormal morphology 
and dilatation of the ureter, multiloculated cyst-like masses 
with soft tissues, and perirenal fatty space was fuzzy 
(Fig. 1A and B). The lesions observed on the CT scan were 
atypical and were considered as xanthogranulomatous pyelo-
nephritis or tuberculosis; however, the presence of a rare renal 
tumor could not be completely excluded. Tuberculosis tests 
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[purified protein derivative (PPD)-immunoglobulin (Ig)M, 
PPD-IgG and MycoDot] were performed and were negative.

In total, 10 days following admission, the patient had a fever 
(highest temperature, 39.6˚C) and chills, and blood rountine 
tests demonstrated a white blood cell count of 16.94x109 cells/l 
(normal range, 3.50-9.50x109 cells/l) and a neutrophil 
percentage of 92.34% (normal range, 40.00-75.00%). There-
fore, physicians hypothesized that the patient had septicemia. 
Antibiotics were prescribed (latamoxef for 2 week, 1 g twice 
a day, intravenous combined with moxifloxacin for 5 days, 
0.4 g once a day, intravenous), which were adjusted (imipenem 
cilastatin sodium, 0.5 g every 6 h, intravenous) according to 
a routine blood test   (procalcitonin and C-reactive protein) 

and a routine urine examination, including color, glucose 
and protein concentration, pH and white and red blood cell 
count, urine culture and advice from clinical pharmacists. 
After septicemia was controlled in the patient, cystoscopy was 
performed. Fludeoxyglucose-positron emission tomography 
(FDG-PET; Biography mCTx; Siemens) was also performed 
following the administration of 9.43 mCi FDG. Cystoscopy 
did not reveal the presence of carcinoma in the bladder and 
urethra. FDG-PET showed hydronephrosis with a fuzzy peri-
renal fatty space, and valid FDG was taken up by cystic-solid 
mixed masses in the right kidney (Fig. 2). The lesions were 
considered to be renal malignancies, but renal inflammation 
diseases could not be excluded completely.

Figure 3. Histological examination. Hematoxlyin and eosin staining at (A) x40 and (B) x200 magnification. A massive invasion of inflammatory cells was 
observed, which is a hallmark of squamous cell carcinoma of the renal parenchyma.

Figure 1. CT images of the patient. (A) Normal and (B) enhanced CT scans demonstrated the enlargement of the right kidney with abnormal morphology, 
multiple cyst-like masses with soft tissues and the perirenal fatty space was observed to be fuzzy. CT, computed tomography.

Figure 2. FDG-PET images. The images demonstrate hydronephrosis with fuzzy perirenal fatty space, and FDG was taken up by cystic-solid mixed masses in 
the right kidney. CT, computed tomography; PET, positron emission tomography; FDG, fludeoxyglucose.
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Right radical nephrectomy was performed. Histological 
examination using hematoxylin and eosin staining (Sino-
pharm Chemical Reagent Co., Ltd., Shanghai China) on 
paraffin-embedded tissues under a microscope (BX51TF; 
Olympus Corporation, Tokyo, Japan) demonstrated 
moderate-differentiated squamous cell carcinoma of the renal 
parenchyma with a massive invasion of inflammatory cells 
(Fig. 3A and B). The patient was discharged 10 days following 
surgery. Follow-up one month after surgery in December 2014 
showed that the patient had no febrile, gross hematuria or 
abnormal abdominal signs. Written informed consent was 
obtained from the patient for the publication of the present 
study.

Discussion

Kidney squamous cell carcinomas are rare renal malignancies, 
and are classified as renal parenchyma and pelvic squamous 
cell carcinomas according to where they arise. Primary kidney 
pelvic squamous cell carcinomas account for 0.5-0.8% in 
kidney malignancies (1). Renal parenchyma squamous cell 
carcinomas are extremely rare; to the best of our knowledge 
only 3 cases have been reported until now (2-5).

Urinary calculi and chronic inflammation are some of 
the important factors associated with renal squamous cell 
carcinomas (4,5). In the present case, the patient has a history 
of kidney calculi for >14 years and surgery was performed 
to remove the stone. The patient exhibited chronic urinary 
inflammation and antibiotics were intermittently prescribed. 
These are two predisposing factors associated with the devel-
opment of squamous cell carcinomas (4-5).

Ultrasound and CT are important tools to evaluate masses 
in renal malignancies. Xanthogranulomatous pyelonephritis, 
secondary malignancies should be taken into account in order 
to achieve a differential diagnosis for renal masses (1). In the 
present case, contrast-enhanced CT revealed the presence of 
lesions in the right kidney. According to the patient's history 
and primary blood and urine tests, xanthogranulomatous 
pyelonephritis was one of the most consistent diagnosis. Diffi-
culties exist in evaluating primary renal masses and achieving 
differential diagnosis in radiological examinations prior to 
surgery due to the nonspecific features of these lesions (6).

FDG-PET/CT has been verified as an effective tool in 
diagnosis, preoperative and prognosis evaluation in renal 
tumors (7,8). A meta-analysis previously demonstrated that the 
sensitivity and specificity of FDG‑PET for renal lesions are 
62 and 88%, respectively; however, sensitivity and specificity 
increase to 84 and 91% for extra-renal lesions (9). FDG-PET 
is reportedly more consistent in detecting extra-renal lesions 
than renal lesions (9). In the present case, FDG-PET/CT was 
performed prior to surgery. Since the kidney has an abnormal 
structure and if invasive inflammation has occurred, it is diffi-
cult to make a definite diagnosis prior to surgery. Sometimes 
renal benign diseases resemble renal malignancies, such as 
acute pyelonephritis, xanthogranulomatous pyelonephritis or 
inflammatory pseudotumors on FDG-PET/CT (10-12).

Maximum standardized uptake value (SUVmax) in 
FDG-PET/CT is a potential measurement that may be used to 
evaluate patients' survival in renal cell carcinoma (8). For the 
patient in the present case, the SUVmax of the early image was 
19.9, and 33.8 in the delayed image. According to Ferda et al (8) 
12 month-mortality rate may be as high as 62.5%. Follow-up 
for the patient is therefore extremely important.

Primary kidney parenchyma squamous cell carcinoma is 
rare. The present study introduces a case of primary kidney 
parenchyma squamous cell carcinoma in a 61-year old man, 
which was initially diagnosed as xanthogranulomatous pyelo-
nephritis on CT. In addition, FDG-PET/CT did not distinguish 
renal inflammation diseases from various types of tumors in 
the present case. Right radical nephrectomy was performed, 
and histological diagnosis determined a case of kidney paren-
chyma squamous cell carcinoma with inflammation invasion. 
The 1 year mortality for this case may reach as high as 62.5% 
according to the SUVmax. In conclusion, FDG-PET/CT is 
critical in assisting with the diagnosis and prognosis evalua-
tion in kidney malignancies.
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