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ABSTRACT 

A 53 year-old African American woman with a three-year history of 

pulmonary sarcoidosis had a follow-up computed tomographic scan to 

evaluate the status of her disease and response to treatment. On the scan, an 

abnormal, hypodense mass on the left renal superior pole, which was not 

present on previous scans, was incidentally discovered. The initial concern 

was of carcinoma, despite her lack of any urinary symptoms. She underwent 

further evaluation with magnetic resonance, and the enhancement pattern and 

the shape of the mass were more suggestive of lymphoma or infarction than a 

carcinoma. A review of literature revealed sparse case reports demonstrating 

sarcoidosis presenting as infiltrative granulomatous masses resembling 

tumors with nonspecific imaging qualities. This diagnosis was entertained 

and then proven by biopsy. Pseudotumorous renal sarcoid should be in the 

differential of renal masses, especially in patients with a history of 

sarcoidosis, as it alters clinical management. 

 

CASE REPORT 
 

 

  

 

Three years prior to presentation, a 50 year-old African 

American woman was diagnosed with sarcoidosis following 

the discovery of bilateral hilar adenopathy and biapical 

nodularity through contrast-enhanced computed tomography 

(Figures 11 and 12). The discovery was incidental, as she was 

having a CT of the chest, abdomen, and pelvis to follow-up a 

previously identified benign duodenal mass. Of note, the 

duodenal mass was not present on this follow-up exam. She 

was referred back to her outside general medical practitioner 

for workup, and while the medical records regarding this 

workup were unobtainable, it was confirmed that she indeed 

was diagnosed with sarcoidosis. Per her history, over the past 

three years she has developed clinical symptoms of pulmonary 

disease, for which she is being treated. 

 

Six months prior to presentation, her medical doctor 

ordered a CT of her chest and abdomen to evaluate the status 

of her pulmonary disease, and to see if there had been any 

extrapulmonary manifestations (Figure 10). An abnormal, 

hypodense mass on the left renal superior pole was 

incidentally discovered, and she was referred to us for 

magnetic resonance to evaluate for the possibility of a 

carcinoma based on an outside interpretation of the CT. She 

denied any urinary symptoms, as well as any abdominal or 

flank pain. The MRI demonstrated a peripheral region of renal 

parenchymal tissue within the superior posterior cortex of the 

left kidney with abnormal signal (Figures 1-7). It measured 3.2 

x1.5 cm. There was mild contrast enhancement on initial 

arterial phase imaging and subtraction imaging, however it 

demonstrated slower enhancement than the remainder of the 

renal cortex. The borders were ill-defined, extended into 

cortical margins, and there was no evidence of inflammatory 

change.  

 

The initial differential diagnosis included lymphoma and 

infarction, but less likely carcinoma of the renal parenchyma. 

Upon further review of the imaging and an extensive review of 

literature, the possibility of pseudotumorous renal sarcoidosis 

was entertained, especially given her known history of 

sarcoidosis. Nevertheless, it was understood that such a 
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manifestation of sarcoidosis is extremely rare, and histologic 

evidence would be needed to rule out these other possibilities. 

Biopsy of the mass was indicated, however it was delayed 

secondary to the patient's apprehension of the procedure. Two 

months following the MRI, the interventional radiology 

service performed a CT-guided biopsy of the renal mass 

(Figure 9). The cytology obtained from the fine needle aspirate 

demonstrated mixed lymphoid cells with rare multinucleate 

giant cells suggestive of granulomata. Microscopic 

examination of Hematoxylin and Eosin-stained histologic 

section (Figure 13 a-d) showed needle core biopsy fragments 

of renal cortical tissue, distorted by multiple non-necrotizing 

granulomata and chronic interstitial inflammation. The 

granulomata were composed of epithelioid histiocytes 

including multinucleated giant cells and surrounded by few 

small mature appearing lymphocytes.  Few giant cells with 

concentric calcifications consistent with Schaumann bodies 

were present.  Gomori-Grocott methenamine silver (GMS) and 

acid-fast bacteria (AFB) histochemical stains were negative for 

fungal organisms and mycobacteria, respectively. No areas of 

necrosis nor evidence of malignancy were identified. These 

findings were deemed compatible with sarcoidosis, in 

concordance with the patient's history. 

 

Of note, laboratory measurements such as angiotensin 

converting enzyme and vitamin D were not obtained as their 

diagnostic value serves more for the initial diagnosis, and is 

not necessarily an accurate measurement of disease activity 

[1]. 

   

 

 

  

 

Sarcoidosis is an enigmatic disease, with environmental, 

genetic, and immunologic factors as suspected contributors to 

its pathologic development, but with no clearly defined cause 

[1]. Epidemiologically, the incidence of sarcoidosis among 

black Americans is nearly three times that of white Americans, 

and has been described as more likely to be chronic, less 

responsive to treatment, and fatal in this racial group [2]. 

Women are more likely than men to be afflicted, regardless of 

race or ethnicity. While low socioeconomic status does not 

increase the risk of sarcoidosis, financial barriers often result 

in more severe presentation at the time of diagnosis [3]. 

 

Sarcoidosis is still considered a diagnosis of exclusion, 

and generally requires clinical and radiographic evidence that 

is then corroborated by biopsy of affected organs for the 

identification of non-necrotizing granulomata. Histologic 

examination is also important to exclude other possible well-

known causes of granulomatous inflammation, in particular 

infectious etiology [1]. While there are characteristic 

manifestations of the disease, clinical presentations vary from 

asymptomatic/incidental discovery to organ failure, and 

literature reports implicate practically every organ as a 

potential site for disease [2]. Pulmonary manifestations are 

present in greater than 90% of patients with sarcoidosis. 

Classic radiographic imaging of the chest, whether obtained to 

workup respiratory symptoms or discovered incidentally, may 

reveal bilateral hilar adenopathy and/or reticular parenchymal 

opacities [4]. High resolution CT of the chest may reveal a 

variety of additional abnormalities, including nodularity, 

bronchial wall thickening, and stranding with predominance in 

the middle and apical regions of the lungs [5]. Staging occurs 

through features seen on chest radiographs, however the 

prognostic value of such stages regarding respiratory function 

is uncertain [6]. 

 

The granulomata in sarcoidosis have similar morphologic 

features regardless of the organ affected.  They are composed 

of tightly packed clusters of histiocytes, including  epithelioid  

and giant multinucleated forms, surrounded by few 

lymphocytes (naked granuloma),  mast cells and fibroblasts [7, 

8]. They can be coalescent and usually follow lymphatic 

pattern of distribution and may show angioinvasion. Small 

amounts of necrosis may be present and do not exclude the 

diagnosis of sarcoidosis. A variety of cytoplasmic inclusions 

maybe present in the cytoplasm of giant cells including 

Schaumann (Conchoidal)  bodies and birefringent calcium 

oxalate crystals  (lamellated concentric calcifications, asteroid 

bodies (stellate inclusions with multiple rays radiating from 

central core), and Hamazaki-Wesenberg bodies (known as 

yellow/brown/spindle bodies and represent giant intracellular 

lysosomes, which can also be extracellular [8-12]. It is 

important to keep in mind that the granulomata and inclusions 

are nonspecific and not every nonnecrotizing granulomata of 

undetermined etiology is sarcoidosis.  The rule of pathology is 

to exclude other well known causes of granulomatous 

inflammation using organism-specific histochemical stains or 

preferably by microbiologic cultures of fresh biopsy tissue.  

 

Extrathoracic involvement in sarcoidosis is not 

uncommon, occurring in up to 30% of patients. The temporal 

relationship to pulmonary manifestations is unpredictable, as 

they may occur before, after, or coincidentally with the lung 

disease, and rarely there may only be extrapulmonary 

manifestations present [13]. Dermatologic and ocular 

manifestations are the most common extrapulmonary 

complications of sarcoidosis, however imaging studies are of 

limited use. Neurosarcoidosis is a relatively uncommon, yet 

well-documented phenomenon in which the brain, spinal cord, 

meninges, and cranial nerves may be involved. Diagnostic 

imaging, preferentially through contrast-enhanced MRI, is 

important in the workup and may allow avoidance of invasive 

biopsies, although the lesions are not specific for sarcoid [14]. 

Cardiac involvement, while usually not clinically apparent, has 

been seen often in post-mortem studies of patients with known 

sarcoidosis. Because the initial presentation of cardiac sarcoid 

can be a fatal arrhythmia, screening for cardiac involvement 

has been suggested [15]. Although an exact strategy is 

unknown, cardiac MR is proving to be valuable for the 

visualization of scar tissue and myocardial inflammation in 

non-ischemic distributions, allowing for either the empirical 

deduction of cardiac involvement, or the guidance of definitive 

biopsies [16]. Sarcoid manifestations in the liver and spleen 

are the most common intraabdominally, with clinical or 

radiographic diagnosis occurring between 20-25% of cases. 

Hepatomegaly and splenomegaly from granulomatous 

infiltration are more common, however hepatic and splenic 

nodules formed from coalescent granulomata are also potential 

presentations. The nodules, are multiple, well-defined, 

DISCUSSION 
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hypoechogenic on ultrasound, and hypodense on CT. These 

nonspecific imaging findings are similar to those of malignant 

metastases and lymphoma, and tissue biopsy is necessary for 

differentiation [17]. 

 

Renal disease is a well-documented occurrence in the 

pathophysiology of sarcoidosis, but does not always indicate 

granulomatous infiltration into the renal parenchyma. The 

most common cause of chronic kidney disease from 

sarcoidosis is nephrocalcinosis secondary to granulomatous 

production of calcitriol resulting in hypercalcemia. These 

granulomata are typically extrarenal [18].  Rarely, direct 

granulomatous involvement of the kidneys is observed but 

typically does not impair renal function. Radiologic studies are 

therefore often necessary to detect direct granulomatous 

involvement in patients with suggestive clinical history. 

Interstitial nephritis is a possible manifestation, and may 

demonstrate a striated nephrogram on contrast-enhanced CT 

[19]. Glomerular nephritis from direct infiltration may also 

occur. 

 

Granulomatous pseudotumors, as was the presentation in 

this case report, are exceedingly rare presentations of renal 

sarcoidosis. Only a few pathology-proven case reports have 

described such manifestations [20,21]. The case reported by 

Lockhart et al described the patient as having hematuria and 

back pain, whereas the case reported by Heldman et al 

reported the mass as incidentally found, as was the situation in 

this case report, following a CT to evaluate hilar adenopathy. 

These pseudotumors may be singular or multiple, unilateral or 

bilateral. They may be echogenic on ultrasound [22]. They are 

focal, exophytic nodules that may exhibit hypo-, iso-, or 

hyperdense attenuation on noncontrast CT relative to the 

normal renal parenchyma, but are hypo-enhancing on contrast-

enhanced CT [20-22]. On MRI, reported cases as well as this 

case demonstrate poor circumscription of the mass or masses 

from the renal parenchyma, indicating interstitial infiltration. 

On unenhanced  T1 and T2-weighted imaging, the 

pseudotumor may be homogenous or slightly heterogenous, 

predominately remaining isointense to the surrounding renal 

parenchyma [20-22]. Following gadolinium-based intravenous 

contrast, there is less early and delayed enhancement relative 

to the normal renal cortex on both T1 and T2 imaging, a 

consistent feature reported in all available case reports that 

have evaluated these masses by MRI. Whole-body positron 

emission tomography (PET) using 18F-fluorodeoxyglucose 

(18F-FDG) has been performed  and demonstrated intense 

radiotracer uptake by such masses, which limits its value 

because of the inability to differentiate such masses from 

malignancies. The differential diagnosis for a hypoenhancing, 

infiltrative renal mass is extensive, and includes renal 

parenchymal carcinomas, locally invasive transitional cell 

carcinomas, metastases, lymphomas, infection 

(xanthogranulomatous pyelonephritis), angiomyolipomas, 

oncocytoma or other inflammatory processes (Table 2) [23-

28]. However, while the radiographic findings of 

pseudotumorous renal sarcoid are difficult to differentiate from  

these other potential, and often more likely diagnoses, the 

clinical history, laboratory data, and/or presence of classical 

features of sarcoidosis may support entertaining it as a possible 

diagnosis, which may dramatically alter clinical management. 

Entertaining such a diagnosis, under the correct clinical 

scenario, is important because the alternative diagnoses, 

particularly genitourinary malignancies, require tissue 

sampling for diagnosis, and nondiagnostic core-needle biopsy 

may prompt more invasive surgical intervention for diagnosis 

[29]. 

 

Treatment of pseudotumoral renal sarcoidosis may be 

deferred unless symptoms develop, principally obstructive 

uropathy or renal interstitial disease, both of which may 

manifest as renal insufficiency, and differentiated with imaging 

[1]. The mainstay treatment of symptomatic pseudotumoral 

renal sarcoidosis is no different than the pulmonary or other 

extrapulmonary manifestations of sarcoidosis, with first line 

therapy consisting of high-dose, long-term corticosteroids, 

with trials of other renal-sparing immunosuppresants if 

corticosteroids are ineffective [13,18]. Additionally, standard 

renal-protective measures such as strict blood pressure and 

glucose control, and ACE-inhibition should be implemented, 

as well as relief of mechanical obstruction, if present. 

 

 

 

 

 

Sarcoidosis is a disease of unclear etiology characterized 

by non-caseating granulomatous infiltrates, classically found in 

the lungs, but commonly found in other organs as well. 

Pseudotumorous granulomatous renal masses are an 

exceedingly rare, albeit documented manifestation of 

sarcoidosis, and should be considered in the differential of 

infiltrative renal parenchymal masses, especially in a patient 

with a history of sarcoid, as such a diagnosis can drastically 

alter clinical management. 
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Figure 1: 53 year old female with biopsy proven renal sarcoid.  

Noncontrast T1 image demonstrates an ill defined exophitic 

left renal mass (red arrow), with isointense to mildly 

hyperintense signal within the lesion. (GE Signa HDx 1.5T T1 

weighted noncontrast axial sequence, TR 150, TE 1) 

 

 

 

 
 

Figure 2: 53 year old female with biopsy proven renal sarcoid.  

Noncontrast T2 image demonstrates an ill defined exophitic 

left renal mass (white arrow), with  isointense to slightly 

hyperintense signal within the lesion. (GE Signa HDx 1.5T T2 

weighted noncontrast fat saturated axial sequence, TR 2000, 

TE 87) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3: 53 year old female with biopsy proven renal sarcoid.  

Arterial phase postcontrast T1 image demonstrates an ill 

defined exophitic left renal mass (white arrow), with minimal 

early enhancement. (GE Signa HDx 1.5T T1 weighted LAVA 

fat saturated axial sequence, TR 4, TE 2, Arterial postcontrast 

12cc Omniscan injection) 

 

 

 
  

Figure 4: 53 year old female with biopsy proven renal sarcoid.   

Venous phase postcontrast T1 image demonstrates an ill 

defined exophitic left renal mass (black arrow), with delayed 

enhancement to a lesser degree than the surrounding normal 

renal parenchyma. (GE Signa HDx 1.5T T1 weighted LAVA 

fat saturated axial sequence, TR 4, TE 2, Venous postcontrast 

12cc Omniscan injection) 
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Figure 5: 53 year old female with biopsy proven renal sarcoid.   

Venous phase postcontrast T1 image demonstrates an ill 

defined exophitic left renal mass (red arrow), with delayed 

enhancement to a lesser degree than the surrounding normal 

renal parenchyma. Due to the only partially exophitic nature of 

the lesion and subtle signal differentiation, the lesion was 

much less evident in the coronal plane as compared to the axial 

plane on all coronal sequences, including CT reconstructions. 

(GE Signa HDx 1.5T T1 weighted LAVA fat saturated coronal 

sequence, TR 4, TE 2, Venous postcontrast 12cc Omniscan 

injection) 

 

 

 

 
 

Figure 6: 53 year old female with biopsy proven renal sarcoid.  

Arterial phase postcontrast T1 image demonstrates an ill 

defined exophitic left renal mass (white arrow), with minimal 

early enhancement. (Siemens Avanto 1.5T T1 weighted VIBE 

fat saturated axial sequence, TR 5, TE 2, Arterial postcontrast 

12cc Omniscan injection) 

  

 

 
 

Figure 7: 53 year old female with biopsy proven renal sarcoid.  

Venous phase postcontrast T1 image demonstrates an ill 

defined exophitic left renal mass (white arrow), with delayed 

enhancement to a slightly lesser degree than the surrounding 

normal renal parenchyma. (Siemens Avanto 1.5T T1 weighted 

VIBE fat saturated axial sequence, TR 5, TE 2, Venous 

postcontrast 12cc Omniscan injection) 

 

 

 

 

 
 

Figure 8: 53 year old female with biopsy proven renal sarcoid.  

Subtracted postcontrast T1 image demonstrates an ill defined 

exophitic left renal mass (white arrow), with mild enhancement 

to a lesser degree than the surrounding normal renal 

parenchyma. (GE Signa HDx 1.5T T1 weighted LAVA fat 

saturated axial sequence, TR 4, TE 2, Venous-arterial 

postcontrast subtraction 12cc Omniscan injection) 
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Figure 9: 53 year old female with biopsy proven renal sarcoid.  

Noncontrasted CT prior to biopsy demonstrates an ill defined 

exophitic left renal mass (white arrow), with slightly 

hyperdense attenuation within the lesion. (Toshiba Aquilion 

320-slice CT, noncontrasted, 5mm slice thickness, kVp 120) 

 

 

 

 

 
 

Figure 10: 53 year old female with biopsy proven renal 

sarcoid.  Contrasted CT axial image demonstrates an ill 

defined cortical left renal mass (red arrow), with enhancement 

features similar to that of the normal kidney, but around an 

encapsulated lesion.  CT examination of the chest and 

abdomen with intravenous contrast (Omnipaque 300). (CT 

scanner: LightSpeed 16; Mag: 1.7x; 120 kV; 100-300 mA; 5.0 

mm Tilt: 0.0; ET: 0.8 s; GP: 0.6 s; TS: 17.50 mm/s; W: 400. 

L: 40; 512 x 512 Matrix; DFOV: 34.5 x 34.5 cm) 

 

 

 

 

 

 

 

 
  

Figure 11: 53 year old female with an calcified mediastinal 

and hilar lymphadenopathy, known to be secondary to 

sarcoidosis. Contrasted axial CT images (soft tissue windows) 

demonstrate the calcified subcarinal and bilateral hilar lymph 

nodes. .  CT examination of the chest and abdomen with 

intravenous contrast (Omnipaque 300). (CT scanner: 

LightSpeed 16; Mag: 1.7x; 120 kV; 100-300 mA; 5.0 mm Tilt: 

0.0; ET: 0.8 s; GP: 0.6 s; TS: 17.50 mm/s; W: 400. L: 40; 512 

x 512 Matrix; DFOV: 34.5 x 34.5 cm) 

 

 

 

 

 

 
 

Figure 12: 53 year old female with a known history of 

sarcoidosis. Contrasted axial CT images (lung windows) 

demonstrate peribronchovascular nodularity. CT examination 

of the chest and abdomen with intravenous contrast 

(Omnipaque 300). (CT scanner: LightSpeed 16; Mag: 1.7x; 

120 kV; 100-300 mA; 5.0 mm Tilt: 0.0; ET: 0.8 s; GP: 0.6 s; 

TS: 17.50 mm/s; W: 400. L: 40; 512 x 512 Matrix; DFOV: 

34.5 x 34.5 cm) 
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Figure 13: Composite photomicrograph showing the microscopic findings in the renal biopsy from this case. Low (A) and 

intermediate (B) power views showing multiple nonnecrotizing granulomata (arrows) in renal parenchyma. They are composed 

of epithelioid histiocytes, including some giant forms.  Giant cells with concentric calcifications consistent with Schaumann 

bodies (arrow heads) are shown in C and D (Hematoxylin and eosin stained-sections, original magnifications X40, X100, 

X200 and X400 respectively).   
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Etiology  Exact etiology remains elusive 

 Likely multifactorial 

o Environmental exposure  

o Infectious agents  

o Immunogenetic  

 Major histocompatibility complexes 

  T-cell abnormalities 

 T-cell receptor reactivitiy [1] 

 Renal involvement either due to hypercalcemia/hypercalcuria from increased calcitriol production, or 

from direct granulomatous infiltration.  

 Underlying etiology remains the same for all organs [18]. 

Incidence  In the United States, the incidence of any form of sarcoidosis among black Americans is about 35.5 

cases per 100,000, which is about three times that of white Americans, which is 10.9 per 100,000.  [1] 

 Incidence of renal involvement in sarcoidosis is unknown. There have been less than ten case reports 

of pseudotumorous granulomatous infiltration of the kidneys [18-22]. 

Gender 

Ratio 

 Predilection for females developing any form of sarcoidosis  

 Variable gender ratio, tends to be around 2:1 females to males [1]. 

 Uncertain if there is a specific gender predilection for renal involvement in sarcoidosis [18]. 

Age 

Predilection 

 Black Americans:  the peak incidence of sarcoidosis is in the fourth decade for both men and women.  

 Other ethnic and racial groups, the age of onset is variable.  

 All cases considered, the majority present between the ages of 10 and 40.  

 Young children and the elderly may still present with the disease, likely will be atypical presentation 

[1-3]. 

Risk 

Factors 

 The lifetime risk of sarcoidosis is in black Americans at 2.4% 

o Black Americans tend to develop more acute, severe disease 

 That of white Americans at 0.85%.  

o Whites may be asymptomatic or have mild, chronic disease. 

 Associations with specific immune-related genes (HLA DR 11, 12, 14, 15, and 17) have been made 

and seem to confer increased susceptibility. 

 Exposure to hazardous occupational and environmental particulates has been hypothesized to increase 

the risk.  

o Specific exposures are unknown.  

 People of a lower socioeconomic are more likely to present at more advanced stages because of lack 

of access to healthcare [1-4]. 

Treatment  First line treatment for both pulmonary and extrapulmonary manifestations in symptomatic patients is 

prolonged glucocorticoid therapy 

 Dosing is dependent on the severity of the symptoms and the rate at which they are progressing 

o Usually is initiated at 20-40mg of prednisone daily for moderately severe symptoms 

o 80-100mg daily for severe respiratory, cardiac, neurologic, or ocular disease. 

 Initial therapy lasts for 4-12 weeks depending on response,  

 Maintenance therapy at about half the dose continues for 6-12 months 

  Response to therapy is monitored based on functional status as well as comparative imaging, 

although there is no standardized way to monitor therapy 

 Methotrexate, azathioprine, leflunomide, and antimalarials are all possible alternatives to those not 

responding to or intolerant of glucocorticoids [1,4]. 

Prognosis  The overall mortality from sarcoidosis is less than 5%  

o Stems from pulmonary fibrosis, pulmonary hemorrhage, or arrhythmia secondary to 

myocardial involvement.  

 Patients who are responsive to treatment and are relapse-free after a year are unlikely to have 

relapses.  

 Relapses may occur during tapering of therapy or within the first year following cessation of therapy, 

and chronic low-dose steroid therapy may be necessary [1]. 

 In renal sarcoidosis, if the kidney function has been affected by the fibrosis and inflammation, there is 

less probability of regaining full kidney function. 

o  If kidney involvement is extensive, a patient may need dialysis or a transplant [18]. 

 

Table 1: Summary table for sarcoidosis (continued on next page) 
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Findings on 

Imaging 

 Lungs:  

o Classic radiographic imaging of the chest, may reveal 

 bilateral hilar adenopathy 

 reticular parenchymal opacities [4]. 

o High resolution CT of the chest may reveal  

 nodularity 

 bronchial wall thickening 

 stranding  

 predominance in the middle and apical regions of the lungs 

 Heart:  

o Cardiac MR is valuable for the visualization of  

 scar tissue  

 myocardial inflammation in non-ischemic distributions [15, 16]. 

 Liver and Spleen:  

o Sarcoid manifestations in the liver and spleen are the most common intraabdominally 

o Hepatomegaly and splenomegaly from granulomatous infiltration  

o Hepatic and splenic nodules formed from coalescent granulomata are also potential 

presentations.  

 The nodules are multiple, well-defined, hypoechogenic on ultrasound, and 

hypodense on CT [17]. 

 Kidneys:  

o  Interstitial nephritis is a possible manifestation 

 May demonstrate a striated nephrogram on contrast-enhanced CT [18, 19] 

o Renal Pseudotumors:  

o May be singular or multiple 

o Unilateral or bilateral.  

o They may be echogenic on ultrasound [22].  

o Focal, exophytic nodules that may exhibit hypo-, iso-, or hyperdense attenuation on 

noncontrast CT relative to the normal renal parenchyma, but are hypo-enhancing on contrast-

enhanced CT [20-22].  

o MRI,  

 Poor circumscription of the mass or masses from the renal parenchyma, indicating 

interstitial infiltration.  

 On unenhanced T1 and T2-weighted imaging, the pseudotumor may be 

homogenous or slightly heterogeneous, predominately remaining isointense to the 

surrounding renal parenchyma [20-22].  

 Following gadolinium-based intravenous contrast, there is less early and delayed 

enhancement relative to the normal renal cortex on both T1 and T2 imaging, a 

consistent feature reported in all available case reports that have evaluated these 

masses by MRI.  

o Whole-body PET using 
18

F-FDG has demonstrated intense radiotracer uptake by such 

masses. 

 

Table 1: Summary table for sarcoidosis (continued) 
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Pathology X-ray US CT MRI PET 

Renal Sarcoid Very limited unless 

mass is large enough 

to distort renal 

contour 

Both hypo- and 

hyperechoic 

masses have been 

reported; well-

defined, exophytic 

[21, 22] 

Focal, exophytic nodules 

that may exhibit hypo-, 

iso-, or hyperdense 

attenuation on noncontrast 

CT relative to the normal 

renal parenchyma; poorly 

enhancing on all phases of 

contrast-enhanced CT. 

Typically well-

differentiated from 

functional kidney [20-22] 

On unenhanced T1 

and T2-weighted 

imaging, the 

pseudotumor may 

be homogenous or 

slightly 

heterogonous, 

predominately 

remaining isointense 

to the surrounding 

renal parenchyma 

Less early and 

delayed 

enhancement 

relative to the 

normal renal cortex 

on both T1 and T2 

imaging. [21] 

One report 

described 

intense 

radiotracer 

uptake [21] 

Renal Cell Carcinoma Very limited unless 

there are 

calcifications or 

mass is large enough 

to distort renal 

contour 

More value if 

tumor is larger. 

Can be hypo-, iso-, 

or hyperechoic, 

and heterogeneous. 

Most likely 

followed by CT 

[23, 25] 

Dedicated renal CT with 

noncontrast, 

corticomedullary, 

nephrographic, and 

excretory phase. May 

demonstrate hypo-, iso-, 

or hyperattenuation 

relative to renal 

parenchyma on 

noncontrast CT. Best seen 

on nephrographic phase, is 

heterogeneous, 

hypoattenuating vascular 

mass relative to 

homogenously enhancing 

renal parenchyma [23, 25] 

Iso or hypo-intense 

on T1 relative to 

normal kidney. 

Clear cell carcinoma 

may show loss of 

signal intensity with 

chemical shift 

imaging. 

Hyperintense and 

heterogonous on T2. 

[23, 25, 27] 

Demonstrate 

increased 

FDG uptake. 

Transitional Cell 

Carcinoma 

May see large renal 

outline in obstructed 

kidney. May see 

calcifications on 

tumor surface. IV 

urography may 

demonstrate filling 

defects in collecting 

system. Overall, 

limited usefulness 

[28] 

Hypoechoic mass 

in the renal 

collecting system. 

Evidence of 

hydronephrosis. 

Focal 

hypoechogenic 

mass extending 

into renal cortex 

may indicate local 

invasion [28]. 

Filling defects of 

collecting system, 

obstruction and dilatation 

proximal to lesion. Hypo- 

or iso-attenuated relative 

to renal parenchyma, 

hyperattenuated relative to 

urine on noncontrast CT. 

On excretory phase show 

mild to moderate 

enhancement, less so than 

urine [28]. 

  

Oncocytoma Very limited unless 

there are 

calcifications or 

mass is large enough 

to distort renal 

contour, both of 

which are rare [27] 

Well-defined, 

homogenous, 

hypo- to isoechoic. 

Cannot always see 

central scar, but 

may be echogenic 

if large. Color 

Doppler may 

demonstrate 

radiating vessels 

[27] 

Iso- to mildly 

hyperattenuating on 

noncontrast CT. Well-

defined mass that is less 

attenuating on 

nephrographic phase 

relative to homogenously 

enhancing renal 

parenchyma. May show 

central hypoattenuating 

stellate scar. Can look 

exactly like RCC [27] 

T1- well-defined, 

homogenous, iso- or 

hypointense relative 

to renal cortex 

T2- iso- or 

hypointense. Tumor 

scar may be 

hypointense on T1 

and T2. Show 

homogenous 

enhancement with 

nonenhancing 

central scar after 

contrast [27]. 

Usually have 

less FDG 

uptake than 

RCC. Are 

typically 

isointense 

relative to 

renal 

parenchyma 

[27]. 

 

Table 2: Differential diagnosis table for renal sarcoidosis (continued on next page) 
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Pathology X-ray US CT MRI PET 

Lymphoma Very limited unless 

mass is large enough 

to distort renal 

contour 

Single or multiple 

homogenous, 

hypoechoic 

masses. May 

appear normal if 

small. May cause 

hydronephrosis. 

Poorly enhancing, 

homogenous masses 

invading into renal 

parenchyma. Often 

present as multiple 

lesions, often bilateral. 

May cause bilateral 

renal enlargement, but 

doesn’t necessarily 

disrupt renal contour. If 

necrotic, may become 

heterogonous or low 

density and mimic 

complicated cyst 

Same diagnostic value 

as CT. Low intensity 

on T1. Iso- or 

moderately 

hyperintense on T2. 

Minimal enhancement, 

enhances to lesser 

degree than normal 

renal parenchyma 

18F-FDG PET 

has high 

specificity for 

lymphoma, but 

not absolute. 

Nonpathologic 

accumulation 

of FDG occurs, 

but can often be 

identified as 

such 

Xanthogranulomatous 

Pyelonephritis 

Plain film may show 

renal stones or 

staghorn calculus. IV 

pyelography may 

show enlarged 

kidney or space-

occupying lesion 

[26] 

Enlarged kidney 

with loss of 

corticomedullary 

differentiation. 

Multiple 

hypoechoic 

masses [26] 

Replacement of renal 

tissue by 

hypoattenuated areas 

with enhancing rims. 

May demonstrate fistula 

formation to perirenal 

organs. Clearly 

demonstrates renal 

stones [26]. 

Variable imaging 

presentation 

depending on fat 

content of mass. Can 

be hyperintense on T1 

if high fat or 

hypointense if more 

focal and cystic. 

Chemical shift 

imaging may be 

valuable to observe fat 

content. Enhancement 

of cyst septa or 

heterogeneous 

enhancement may 

occur, or may not 

enhance depending on 

fat content [26] 

May have high 

radiotracer 

uptake [26] 

Angiomyolipoma Plain film may 

demonstrate 

radiolucency if large 

quantity of fat is 

present. IV 

pyelogram may 

demonstrate 

distortion of 

collecting system. 

Low sensitivity and 

value [25]. 

Intense 

echogenicity with 

possibly 

shadowing. 

Usually well-

circumscribed. Is 

not diagnostic of 

angiomyolipoma 

[25, 27]. 

Cortical, heterogeneous 

lesion with 

predominately fatty 

(low) attenuation. 

Variable enhancement 

pattern due to variety of 

components [25, 27]. 

High intensity on  

non-enhanced T1 

because of fat content. 

Isointense to 

perinephric fat on T2. 

Fat-suppression is 

most sensitive for 

defining intratumoral 

fat [25, 27] 

 

 

Table 2: Differential diagnosis table for renal sarcoidosis (continued) 

 
 

 

 

 

 

18F-FDG = 18F-fluorodeoxyglucose 

ACE = Angiotensin-converting enzyme 

AFB = acid-fast bacteria (stain) 

CT = Computed Tomography 

GMS = Grocott methenamine silver (stain) 

MRI= Magnetic Resonance Imaging 

PET= Positron Emission Tomography 

 

 

 

 
 

Sarcoidosis; Renal Sarcoidosis; Renal Mass; Pseudotumor 
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