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Abstract

Object
Improve the diagnosis and treatment of calcified renal masses.

Method
We respectively reviewed 3 cases of abnormally calcified renal masses admitted to our hospital. We evaluated

the clinical manifestations in the patients we treated and reviewed the literature regarding the diagnosis and
treatment of calcified renal masses. Case 1, a 21 year old male, was evaluated for a right renal space-occupying
lesion found incidentally on physical examination. CT imaging revealed a space-occupying lesion in the middle
lower pole of the right kidney with peripheral circular calcifications and irregular calcifications. The lesion was
low density on CT. Case 2, a 44 year old male, presented with right flank swelling pain and discomfort for 10 days.
KUB and CT imaging demonstrated an abnormal round calcification in the dorsal midpole of the left kidney. Case
3, a 53 year old female, presented with dull left flank pain for more than 2 years. KUB and CT showed a round
calcified lesion in the upper pole of the left kidney.

Results
The diagnosis of renal cancer was made before surgery in patient 1 and radical nephrectomy was carried out.

The pathological diagnosis was papillary renal cell carcinoma. The patient was followed for 27 months and was
free of recurrence and metastases. The preoperative diagnosis of patient 2 was benign renal tumor. The patient
underwent enucleation of the renal tumor. Pathologic examination revealed clear cell renal carcinoma. A radical
nephrectomy was then performed. The patient was followed for 37 months and was free of recurrence and
metastases. The preoperative diagnosis in patient 3 was left renal calyceal stones. The patient underwent wedge
resection of left renal parenchyma. Pathologic examination revealed an abnormal left renal calcification with
inflammatory cell infiltration. The patient was followed for 39 months and remained in good health.

Conclusion
Calcified renal masses are rare manifestations of renal cancer. It is difficult to make the diagnosis before

surgery, but the prognosis is favorable. Nephron sparing surgery (NSS) is the choice of treatment.
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Introduction
Renal mass calcifications, especially non-peripheral calcifications

(such as punctiform or cord-like calcifications) have been considered
an indicator of malignancy [1]. Although peripheral curvilinear
calcifications are more common in benign renal cysts, 20% are
malignant. In 1905, Albrecht first reported a calcified fibrous capsule
surrounding a renal cancer [2]. We reviewed 3 abnormally calcified
renal masses recently diagnosed at our hospital. It was difficult to
make the diagnosis because of the different pathologic findings.

Clinical data
We admitted 3 patients with abnormally calcified renal masses to

our hospital since 2008. CT, IVU or ultrasonography confirmed a
mass with calcifications. The patients did not have a history of urinary
calculi or hypercalcemia. One patient was diagnosed incidentally
during physical examination and the other 2 patients presented with
flank discomfort.

Case 1: A 21 year old male was admitted to evaluate a right renal
mass diagnosed by ultrasonography during a physical examination in
May, 2009. Ultrasound demonstrated a 55 × 66 mm solid mass in the
middle upper pole of the right kidney. Many hyperechoic ring
enhancing elements were found inside of and around the mass. There
were multiple (<13 × 17 mm) hypoechoic areas within the mass. CT
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imaging demonstrated a calcified space-occupying mass located on the
surface of the middle upper pole of right the kidney. Significant
peripheral calcification was present. The calcification surrounded the
entire renal mass and formed a border with the renal parenchyma.
Irregular calcifications and soft tissue shadows were visible within the
mass (Figure 1a). Lab tests showed no abnormalities except occult
blood in the urine.

Figure 1a: CT scan of both kidneys.

A preoperative diagnosis of malignant tumor was considered. The
patient underwent right radical nephrectomy. During surgery, a rock-
hard, calcified mass (diameter 5 cm) was observed in the upper pole of
the right kidney (Figure 1b).

Figure 1b: Gross examination of right kidney.

Pathological examination revealed a 5 × 4.5 × 4.5 cm papillary renal
cell carcinoma. The surgical margin of the ureters, adrenal gland, and
paracaval lymph nodes (0/5) contained no tumor.
Immunohistochemical evaluation was (IHC-09759) that RCC(-),
CK10(+), EMA(++), CK(++), Vim(+), CK007(-), P504S(+), CK7(+).
The patient recovered from surgery uneventfully.

Case 2: A 44 year old man was admitted with left flank swelling and
pain of 10 days duration in August, 2008. He had been diagnosed with
left renal calculi and underwent extracorporeal shock wave lithotripsy
(ESWL) at some time in the past at another hospital. His symptoms
did not improve after ESWL, and he was referred to our hospital. His
routine lab tests were within normal limits. KUB and IVU
demonstrated a 3.5 × 4.5 cm left renal calculus in the upper inner part
of the left renal pelvis. The lesion had a smooth margin and was
shaped similar to an egg shell. The left kidney and collecting system
were normal in appearance (Figure 2a). Ultrasonography
demonstrated a hyperechoic mass.

Figure 2a: KUB and IVU images.

CT imaging revealed a 3.0 × 4.0 cm well-defined solid calcified mass
in the middle upper pole of the left kidney.

Figure 2b: CT scan of both kidneys.

Preoperative diagnosis was a benign space-occupying lesion of the
left kidney. The patient was treated with enucleation. During surgery,
a rock-hard, well defined and obstructed renal parenchymal mass was
seen. Pathologic examination revealed clear cell renal carcinoma with
calcifications. The patient was then treated with left renal radical
nephrectomy. The patient recovered well.

Case 3: A 53 year old woman was admitted in April, 2008 with dull
left flank pain of more than 2 years duration. CT imaging
demonstrated a solid, circular, well defined calcification (diameter 2
cm) in the middle pole of the left kidney (Figure 3a).

Figure 3a: CT scan of both kidneys.
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KUB and IVU demonstrated a circular calcification in the left renal
parenchyma and a normal renal collecting system (Figure 3b).
Urinalysis revealed epithelial cells and occult blood.

Figure 3b: KUB and IVU image.

The primary diagnosis was left calyceal calculus and possible left
calyceal diverticula. Wedge resection of left renal parenchyma was
carried out. The lesion was seen to be a gray-white stone-like, soft
mass with tight local adhesion. Pathologic evaluation revealed collagen
deposition, inflammatory cell infiltration, and necrosis. The patient
recovered well.

Discussion
Renal cancer is one of the common tumors of the urinary system

and accounts for 2% ~ 3% [3] of malignant tumors in the human body.
The incidence of renal tumors has significantly increased with the
introduction of imaging technologies, such as ultrasonography and
CT. Surgery is the standard treatment of renal cancer. Radical
nephrectomy is commonly considered the “Golden standard” for the
treatment of renal cell carcinoma.

Early and accurate diagnosis of renal masses is important. This can
help avoid overtreatment and unnecessary use of medical resources.
Although needle biopsy can provide accurate diagnostic information,
it can implant tumor cells in the needle tract. Because of the limited
contribution to treatment, preoperative needle biopsy is usually not
performed in patients undergoing radical nephrectomy The
preoperative diagnosis of renal masses depends on imaging studies
(ultrasonography, CT and IVU) that provide diagnostic evidence.
Common benign renal tumors (renal cysts and renal angiomyolipoma)
can be accurately diagnosed by their typical imaging features. The
diagnosis of most renal cancers can be made before surgery by the
typical imaging features seen on contrast enhanced renal CT imaging
studies.

Calcification in renal masses is considered a marker of malignancy.
Atypical calcifications found on imaging studies can be found in
benign, malignant, cystic, or inflammatory lesions. Renal hamartoma,
also called renal angiomyolipoma (AML) contains abundant non-
calcified fat, allowing a diagnosis to be made from CT imaging studies
before surgery. Ming Shi, et al. [4] reported a renal AML with
significant calcification that had been misdiagnosed as renal calculi.
Merran [5] reported a case of renal angiomyolipoma containing

significant calcifications, possibly resulting from osseous metaplasia
within the tumor. Elliot [6] reported a malignant renal tumor
containing non-calcified fatty tissue. When fat is the major component
within a renal mass, it is usually classified as an angiomyolipoma. A
renal mass containing small amounts of fat and large amounts of
calcification is more likely a renal cell carcinoma.

There are two main classes of calcified renal cystic masses, simple or
complex renal cysts (occurring after hemorrhage, infection or
ischemia) and cystic renal cancer. Calcification is more common in
renal cystic lesions and is often nodular or peripheral and cord like on
imaging studies. Bosniak classified renal cystic lesions into 5
categories. A cyst that contains a few thin hairlike septa, with the wall
or septa less than 1 mm in thickness, is category I. Fine calcifications
present in the wall or septa occur in category II cysts. Category II is
considered to be benign lesion. Category IIF cysts contain a larger
number of thin hairline septa. There can be minimal thickening of the
septa. The cyst may contain nodular or thick calcifications without any
sign of enhanced soft-tissue components. Uniformly hyperdense
lesions greater than 3 cm in diameter are placed in this category.
Regular imaging follow up is recommended. Israel [7] followed 81
renal cystic masses with calcification. Enhanced soft tissue
components correlated more with the diagnosis of neoplasm than did
calcification. Calcifications in renal cancer are usually irregularly
distributed throughout the mass, and rarely form a calcified marginal
ring. William [8] reported 111 of 2709 renal masses had calcification
diagnosed by imaging studies. 95% of renal masses with non-
peripheral calcifications were malignant or needed further imaging
studies. Additional studies were usually not helpful, and surgery was
required. Eggshell-like peripheral calcifications were more common in
benign tumors, and occurred in 20% of malignant tumors. Renal
cancer most commonly occurs after 40 years of age, with a peak in the
50-70 year age range. In Rahaman [9] reported an unusual case of a 15
year old male with a renal mass in the upper pole of the right kidney.
There was a peripheral circular calcification extending into the renal
parenchyma. The postoperative pathologic report confirmed renal cell
carcinoma. In our report, 2 renal masses contained significant solid
calcifications that were suggestive of renal cell carcinoma, but were
misdiagnosed as renal calculi or benign renal tumor. These two cases
with solid calcification were classified as different subtypes of renal
cancers, suggesting there are various mechanisms of calcification.

Many mechanisms are involved in the calcification of a renal tumor.
There has not been a thorough study on these mechanisms. We
reviewed the literature of calcification in renal tumors and propose
several hypotheses, including vascular calcification, heterotopic
ossification, inflammatory mediators, focal necrosis, and
hypercalcemia. Ossification in a renal tumor can present as a
calcification on imaging studies, but this is rare. Osseous renal masses
are usually a variation of tumor cells or metaplasia of epithelial cells.
Four childhood renal masses with ossification were reported as an
“Ossifying renal tumor of infancy”. Two cases of adult renal cell
carcinoma presented with peripheral focal osseous metaplasia. One
case was clear cell renal carcinoma and one was chromophobe renal
carcinoma [10]. Calcification in renal masses may occur with
nephrocalcinosis. It can be difficult to distinguish atypical calcification
associated with renal tuberculosis from calyceal calculi. The
misdiagnosis of the 3 cases in our study may be related to these
reasons. Calcified renal masses are associated with diverse clinical
manifestations. Typical imaging features are helpful in making the
correct preoperative diagnosis. However, atypically calcified renal
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masses must be surgically removed and undergo pathologic
examination.

Since Albrecht first reported a renal cancer surrounded by a
calcified fibrous capsule in 1905, a great number of imaging studies
and pathologic data have confirmed that calcification occurs in renal
tumors, including renal cell carcinoma, renal oncocytoma, and simple
renal cysts. Calcified renal tumors have been classified into peripheral,
non-peripheral and both. In our opinion, the location of calcification
in a tumor is more significant in the differential diagnosis than the
shape of the calcification. Other characteristics, such as
hypovascularity, high degree of differentiation and favorable
prognosis, suggest calcified renal cancer should be classified as an
independent biological type. The prognostic implications have not
been fully elucidated. The current classification of renal cancer does
not separate calcified renal cancers as a subtype. The mechanism and
clinical significance of calcified renal tumors needs more investigation.
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