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Abstract: Renal inflammatory lesions rarely present as unilateral solitary mass. These types of lesions are often 
misdiagnosed as renal tumors that lead to unnecessary nephrectomy. So far there are very few comprehensive 
studies about both their clinical features and pathologic characteristics of these inflammatory pseudotumors. Six 
renal inflammatory pseudotumors were identified in atotal of 1195 radical or partial nephrectomy cases retrospec-
tively reviewed in our institution. The inflammatory lesions included xanthogranulomatous pyelonephritis (2 cases), 
renal tuberculosis (1 case), renal malakoplakia (1 case), IgG4-related tubulointerstitial nephritis (1 case), and renal 
Wegener’s granulomatosis (1 case). All patients underwent radical nephrectomy because they had the unilateral 
renal solitary mass by the imaging examination. Following the postoperative pathological diagnosis, these patients 
received anti-inflammatory therapy according to their specific etiology. In conclusion, the attention must be paid for 
rare renal inflammatory pseudotumors that may mimic tumors since these diseases require a total different treat-
ment strategy from neoplastic diseases.  
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Introduction

Renal inflammatory diseases include glomeru-
lar, tubular-interstitial, and renal vascular le- 
sions. Clinically, these inflammatory diseases 
(such as primary or secondary glomerulone-
phritis, pyelonephritis, ANCA associated vas- 
culitis, etc.) mostly involve bilateral kidneys 
with diffuse pathological change. However, it is 
worth mentioning that a few types of inflamma-
tory pseudotumors may present as unilateral 
solitary renal mass on the radiograph, which 
may be misdiagnosed as renal tumors and 
undergo unnecessary surgical treatment. How- 
ever, comprehensive studies on clinical fea-
tures and pathologic characteristics of unilat-
eral renal inflammatory pseudotumors are rare. 
In this article, we retrospectively reviewed the 
clinical and pathological features of these renal 
inflammatory Lesion in combination with the 
relevant literature review, especially highlighted 
their diagnosis and differential diagnosis. We 
hope to provide further knowledge and draw 

more attention of this type of lesion to avoid 
misdiagosis and mistreatment.

Materials and methods

Patient selection

A total 1195 cases of renal (including renal pel-
vic) neoplasm which were treated by radical or 
partial nephrectomy from March 2006 to 
August 2015 in the department of pathology at 
Xijing Hospital were collected retrospectively. 
Among them, there were six cases of renal 
inflammatory lesions. These patients under-
went radical nephrectomy and were followed  
up for a mean of 49 months (from 36 to 63 
months). The chart reviews were approved by 
an Institutional Review Board at Xijing Hospital.

Clinical and pathological features

Clinical features studied included patient age, 
gender, manifestations, treatment, and follow-
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up data. The patients with a palpable flank or 
abdominal mass, discomfort, gross hematuria, 
fever, night sweating, weight loss, and fatigue 
were considered symptomatic at presentation.
Meanwhile, the imaging data of six cases of 
renal inflammatory lesions were retrospectively 
reviewed. 

Histopathological features were assessed by a 
review of hematoxylin and eosin (H&E), histo-
chemical and immunohistochemical (IHC) stain- 
ed sections of nephrectomy specimens. The 
specimen for each case was fixed in 10% buff-

ered formalin, embedded in paraffin, and sub-
sequently sectioned at 4.0 μm for hematoxylin 
& eosin (H&E) staining and histochemical and 
immunohistochemical studies. According to the 
histological changes of each case, correspond-
ing histochemical and/or IHC staining was per-
formed. The histochemical staining included 
Masson trichrome, periodic acid-schiff (PAS), 
Ziehl-Neelsen acid-fast, and hexamine silver 
stains. The IHC staining was performed with 
MaxVision™ HRP-Polymer anti-mouse IHC kit 
(Maixin Biotech. Co., Ltd, Fuzhou, Fujian, China). 
Replacement of the primary antibodies by PBS 

Table 1. Panel of antibodies used in the present study
Antigen Clone Dilution Antigen retrieval Source
pan-cytokeratin AE1/AE3 Ready-to-use antibody 10 min proteinase Maixin Biotech. Co., Ltd., Fuzhou, China
CD38 38C03 Ready-to-use antibody Heat PH6.0 citric acid Maixin Biotech. Co., Ltd., Fuzhou, China
CD138 MI15 Ready-to-use antibody Heat PH6.0 citric acid Maixin Biotech. Co., Ltd., Fuzhou, China
CD68 PG-M1 Ready-to-use antibody Heat PH6.0 citric acid Gene Tech, Shanghai, China
CD163 10D6 1:100 Heat PH6.0 citric acid Maixin Biotech. Co., Ltd., Fuzhou, China
IgG(R) / 1:300 Heat PH6.0 citric acid Zhongshan Biotech. Co., Ltd., Beijing, China
IgG4 HP6025 Ready-to-use antibody Pressure cooker, PH9.0 EDTA Maixin Biotech. Co., Ltd., Fuzhou, China

Figure 1. The computerized tomography (CT) finding of the patients with renal inflammatory lesions presenting as 
masses. (A) Case 1, the patient with xanthogranulomatous pyelonephritis exhibiting an ill-defined, round, heteroge-
neously enhancing mass in the right kidney by contrast-enhanced CT scaning. (B) Case 3, contrasted tomographic 
image of the patient with renal malakoplakia showing a well-defined mass in the mid portion of left kidney, which 
mainly located at the renal pelvis and involving in renal medulla. (C) Case 4, the patient with renal tuberculosis 
displaying an ill-defined heterogeneously enhancing mass lesion in the mid and lower pole of the right kidney. (D) 
Case 5, the patient with IgG4-related renal tubular-interstitial nephritis revealing an ill-defined hypodense mass in 
the left kidney by contrast-enhanced CT scaning. Case 6, the patient with renal Wegener granulomatous presenting 
an ill-defined hypodense space-occupying lesion (E) with focally heterogeneously annular enhancement sign (F) in 
the mid and lower pole of the left kidney. (Red arrow showing the renal mass).
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Table 2. Clinical data and pathological diagnosis of 6 cases of renal inflammatory disease

Case Sex Age Side Clinical manifestations & 
history CT examination Pathologic 

diagnosis Treatment Follow-up
duration (month)

1 Female 14 Right Right flank pain; percussion tender 
over right renal region; fatigue; 
urinary bacterial quantitation: 
115.10/µl

An ill-defined heterogeneously enhancing mass measur-
ing 4 cm × 4.5 cm × 3 cm in the middle portion of 
kidney 

Xanthogranulomatous 
pyelonephritis

Uninephrectomy & treatment 
with quinolones antibiotics

46 months, disease-
free survival

2 Female 15 Right Right flank intermittent pain; 
fatigue

A heterogeneously enhancing mass measuring 2.7 cm × 
2.5 cm × 2 cm in the middle portion of kidney

Xanthogranulomatous 
pyelonephritis

Uninephrectomy & treatment 
with quinolones antibiotics

51 months, disease-
free survival

3 Female 43 Left Low-grade fever; discomfort; eight-
year history of pyelonephritis

A regular shape and well-defined mass measuring 3.6 
cm × 2.7 cm × 2.5 cm in the renal hilum

Malakoplakia Uninephrectomy & treatment 
with quinolones antibiotics and 
cholinergic agonist

36 months, disease-
free survival

4 Female 38 Right Right flank pain; low-grade fever; 
weight loss; fatigue; urinary 
frequency and urgency

An ill-defined hypodense mass measuring 4.6 cm × 3.4 
cm × 3 cm in the middle and lower pole of kidney

Tuberculosis Uninephrectomy & anti-tubercu-
lostatic multidrug therapy

63 months, disease-
free survival

5 Male 40 Left Proteinuria and renal mass by 
physical examination

An ill-defined mass measuring 5.7 cm × 3 cm × 3 cm in 
the middle and lower pole of kidney

IgG4-related tubuloint-
erstitial nephritis

Uninephrectomy & treatment 
with steroid

57 months, disease 
in remission   

6 Male 55 Left Gross hematuria; percussion 
tender over left renal region

An ill-defined hypodense mass (maximum diameter 4.2 
cm) with annular enhancement in the middle and lower 
pole of shrunken left kidney; enlarged lymph nodes at 
the renal hilum 

Wegener’s Granulo-
matosis

Uninephrectomy & treatment 
with steroid and immunosup-
pressive agents

38 months, disease 
in remission   

Abbreviations: CT, computerized tomography.
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served as a negative control. All of the controls 
yielded satisfactory results. The detailed infor-
mation of the antibodies and technical specifi-
cations were shown in Table 1.

Results

Clinical features

A total of 1195 cases diagnosed with renal 
(including renal pelvis) tumors and treated with 
radical or partial nephrectomy were collected. 
Among them, there were 1012 cases (85%) of 
renal cell carcinoma, 60 cases (5%) of angio-
myolipoma, 58 cases (5%) of urothelial carci-
noma, 24 cases (2%) of oncocytoma, and 35 
cases (3%) of other types of renal benign and 
malignant tumors (e.g., Wilm’s tumor, meta-

After nephrectomy, his serum IgG4 was detect-
ed to be elevated at 150 mg/dl and multiple 
organs (bilateral submandibular glands, lymph 
nodes at the left renal hilum, bladder and ure-
ter) were involved, consistent with IgG4-TIN; 
Case 6 was found to have serum cytopla- 
smic anti-neutrophil cytoplasmic antibodies 
(C-ANCA) (3+) and elevated proteinase 3 (PR3) 
at 206RU, supporting the diagnosis of renal 
Wegener’s granulomatosis. After the postoper-
ative pathological analysis, all six patients 
underwent appropriate treatment according to 
their specific etiology for inflammation. 

Histopathologic and IHC findings

Case 1 and case 2 showed very similar mor-
phology, which characteristically exhibited a 

Figure 2. The histopathological changes of case 1, 3 and 4. In case 1, the in-
flammatory infiltration of xanthogranulomatous pyelonephritis showing variable 
numbers of foamy histiocytes (A: Hematoxylin & eosin, 200×) with strong and 
diffuse CD68 immunostaining (B: 100×). In case 3, renal malakoplakia exhibit-
ing aggregates of macrophages, focal microabscesses (C: Hematoxylin & eosin, 
200×), Michaelis-Gutmann body within the cytoplasm of the histiocyte (D: Black 
arrow, Periodic Acid Schiff staining, 400×). In case 4, renal tuberculosis pre-
senting as epithelioid granuloma (E: Black arrow, hematoxylin & eosin, 100×) 
and Ziehl-Neelsen staining revealing acid fast bacilli (F: 600×).

nephric adenoma, inflam-
matory myofibroblastoma, 
etc.), and 6 cases (0.5%) of 
renal inflammatory lesions. 

Those inflammatory lesions 
included xanthogranuloma-
tous pyelonephritis (XGPN, 
2 cases), renal tuberculo-
sis (1 case), renal malako-
plakia (1 case), IgG4 asso-
ciated tubule-interstitial ne- 
phritis (IgG4-TIN, 1 case), 
and renal Wegener granu-
lomatosis (1 case). The 
imaging data were shown 
in Figure 1. The clinical 
data and pathological diag-
nosis of these patients 
were summarized in Table 
2. In general, the patients 
included 2 male and 4 
female, with an age range 
from 14 to 55 years old 
(median 34.5 years old). All 
of six patients underwent 
radical nephrectomy beca- 
use a unilateral solitary 
renal mass by the imaging 
examination was concern-
ing for renal tumor. The 
lesions mainly located or 
involved the middle-portion 
of the kidney. All of the 
patients were symptom- 
atic at presentation except 
case 5 whose renal lesion 
was found accidentally.
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large number of xanthomatous histiocytes with 
abundant foamy cytoplasm, mixed with neutro-
phils, lymphocytes and plasma cells (Figure 
2A). The inflammatory infiltration diffusely or 
focally involved renal pelvis and parenchyma. In 
addition, a variable degree of renal tubular atro-
phy, lymphoid aggregates with germinal center 
formation, and marked proliferation of fibro-
blast cells were observed. The lesions showed 
strong and diffuse immunostain against CD68 
and CD163 (Figure 2B), and negative staining 
for epithelial marker (pan-cytokeration), PAS, 
and hexamine silver. A diagnosis of XGPN was 
confirmed.

brous background with storiform fibrosis, 
inflammatory infiltration with lymphoid germi-
nal center formation, diffuse renal tubular atro-
phy, and glomerular sclerosis (Figure 3A). 
Noticeably, there was dense mature plasma 
cell infiltrate (Figure 3B). The IHC staining 
showed a dominant interstitial infiltrate of 
CD38- and CD138-positive plasma cells. There 
were a total of 50 IgG4-positive plasma cells/
high-power field (HPF) and the ratio of IgG4-
positive/IgG-positive plasma cells in tissues 
were 45% (Figure 3C). Physical examination 
showed that the patient had obviously enlarge-
ment of bilateral submandibular glands. 

Figure 3. The histopathological changes of case 5 and 6. In case 5, IgG4-related 
renal tubular-interstitial nephritis demonstrating fibrous background with stori-
form fibrosis, inflammatory infiltration with lymphoid germinal center formation 
(A: Hematoxylin & eosin, 40×), and large collections of mature plasma cells 
(B: Hematoxylin & eosin, 400×) with densely IgG-positive and IgG4-positive im-
munostain (C: Immunohistochemistry, 400×). In case 6, the patient with renal 
Wegener granulomatous exhibiting the formation of fibro-cellular crescents (D: 
Black arrows, hematoxylin & eosin, 100×) that were highlighted by Masson tri-
chrome staining (E: Black arrows, 200×), the fibrinoid necrotizing blood vessel 
(F: Black arrow, hematoxylin & eosin, 400×; the inset showing the same vessel 
by Masson trichrome staining).

Microscopic examination of 
case 3 showed large col- 
lections of plump macro-
hages with few lympho-
cytes and plasma cells in 
the renal pelvis and paren-
chyma on microscopic ex- 
amination. Simultaneously, 
there were multifocal micr- 
oabscess and necrosis (Fi- 
gure 2C). Importantly, Mi- 
chaelis-Gutmann (MG) bo- 
dies were identified within 
cytoplasm of histiocytes by 
PAS staining (Figure 2D). 
With regard to this charac-
teristic change, the diagno-
sis of renal malakoplakia 
was rendered.

Case 4 revealed granulo-
matous interstitial nephri-
tis with numerous granulo-
mas and confluent granu- 
lomas. The characteristic 
structure of granuloma was 
the central area of acellular 
caseous necrosis, sur-
rounded by epithelioid ce- 
lls, Langhans giant cells 
and lymphocytes (Figure 
2E). The acid-fast bacilli 
were identified by the Ziehl-
Neelsen staining (Figure 
2F). After further bacterio-
logical and laboratory exa- 
minations, the patient was 
confirmed to have renal 
tuberculosis.

In case 5, morphologically, 
the lesion demonstrated fi- 
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Laboratory examination demonstrated a high-
level serum IgG4 (150 mg/dl). In combination 
with the renal pathological changes and the 
laboratory results, a diagnosis of IgG4-TIN with 
the involvement of renal pelvis, perirenal fat 
and ureter was made.

In case 6, microscopically, the lesion presen- 
ted extensive chronic inflammatory infiltration, 
formation of fibrous-cellular and fibrous cres- 
cents (Figure 3D), and multifocal fibrinoid 
necrosis of medium to small blood vessels, 
which was further highlighted by Masson tri-
chrome staining (Figure 3E and 3F). Combining 
with his high titer of c-ANCA (3+) and the 
increasing level of PR3 (206RU), this patients 
was diagnosed with renal Wegener granulo- 
matosis.

Discussion

The renal inflammatory diseases usually exhibit 
diffuse lesions involving bilateral kidneys, 
which can be easily distinguished from renal 
tumor by imaging examination. However, it sh- 
ould be noted that very few inflammatory dis-
eases as in this article, such as XGPN, malako-
plakia, tuberculosis, IgG4-TIN, and Wegener’s 
granulomatosis, may present as unilateral ren- 
al solitary mass mimicking tumors, and lead to 
unnecessary surgical treatment. Fully under-
standing of these diseases may help the accu-
rate diagnosis and correct treatment.

XGPN is an uncommon granulomatous lesion 
involving renal parenchyma, but it is the most 
common renal inflammatory lesion mimicking 
tumor. XGPN is associated with long-term uri-
nary tract obstruction and infection. The most 
common organisms are Escherichia coli and 
Proteus mirabilis [1]. The range of age at onset 
is 2 to 84 years, with female predominance. 
The manifestations include flank or abdominal 
pain, lower urinary tract symptoms, fever, pal-
pable mass, gross hematuria, and weight loss 
[2]. Unlike the inflammatory lesions seen in a 
diffuse pattern, focal and segmental XGPN  
may be difficult to be differentiated form renal 
neoplasm [3]. It is reported that the examina-
tion with contrast-enhanced computer tomog-
raphy (CT) is the most useful diagnostic method 
in delineating the characteristics and distribu-
tion of the renal lesions, which often reveals a 
well-defined localized renal mass with fluid-like 
attenuation [4]. Morphologically, XGPN is char-
acterized by a granulomatous inflammatory 

infiltration mixed with fibrosis and cholesterol 
clefts in the background. These changes dif-
fusely or focally involve renal parenchyma in 
stage I (nephric XGPN), the perirenal soft tissue 
in stage II (perinephric XGPN), and retroperito-
neum in stage III (paranephric XGPN) [5]. The 
inflammatory infiltration is composed of a vari-
able number of xanthomatous histiocytes, neu-
trophils, lymphocytes, plasma cells, and multi-
nucleated giant cells. In addition, a variable 
degree of renal tubular atrophy, tubular dilata-
tion and focal squamous metaplasia of the uro-
thelium, microabscesses, and lymphoid aggre-
gates with germinal center formation can be 
observed. In treatment, only the patients with 
diffuse or advanced-stage (stage II and III) dis-
easemay need to undergo the nephrectomy. 
Whereas, the patients with focal XGPN, even 
bilateral XGPN, still do not need surgery. Preo- 
perative and postoperative broad-spectrum 
antibiotics and symptomatic management are 
key factors for successful management of this 
disease [3].

Michaelis and Gutmann first described malako-
plakia in 1902 [6]. The higher incidence is in 
female and the ratio between female and male 
is 4 to 1. The age at diagnosis ranges from 6 to 
85 years [7]. Malakoplakia can affect any organ 
and system including the gastrointestinal sys-
tem, bones, lungs, lymph nodes and skin, but 
the collecting system of the urinary tract is 
most frequently involved [8]. It is associated 
with urinary tract infections in the majority of 
cases. The renal malakoplakia most usually 
demonstrates multifocal lesions [6]. Esche- 
richia coli and Proteus mirabilis are the most 
commonly identified etiologic agents. The find-
ings also show that about 40% of patients have 
some form of immunosuppression (solid organ 
transplants, autoimmune diseases requiring 
steroid use or chemotherapy), chronic systemic 
diseases, malignancy, alcohol abuse, and poor-
ly controlled diabetes mellitus [9, 10]. Microsco- 
pically, renal malakoplakia usually exhibits 
large collections of plump macrophages with 
relatively few lymphocytes and plasma cells. 
The distinctive basophilic inclusions with sur-
rounding clear halos known as MG bodies are 
found within the histiocytes. These MG bodies 
have a specific significance of diagnosis for 
malakoplakia and show the characteristic 
intense PAS, Von kossaor iron staining. 
Ultrastructurally, MG bodies are composed of 
circular unstructured material with a central 
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dense core around the film. The mechanism for 
the formation of MG bodies is unclear. It is pro-
posed that the bacterium within cells can not 
be completely digested and persist in the pha-
golysosomes as a mineralized material due to 
the lysosome malfunction of the macrophage 
obstacles [11]. Apart from the characteristic of 
MG bodies, the diagnosis of malakoplakia must 
be kept in mind for patients presenting with a 
history of long-term recurrent renal infections 
or renal failure. These two features are also 
useful in differentiating XGPN and renal mala-
koplakia. There are few reports that renal mala-
koplakia mimicking tumors led to unnecessary 
nephrectomy [6, 12, 13]. The treatment of bilat-
eral or multifocal malacoplakia most often are 
the use of antibiotics (e.g., quinolones and 
rifampin) and cholinergic agonist (e.g., beth- 
anechol chloride). Surgical excision is one of 
the choice of treatment for unifocal lesion [6, 
13]. In our study, due to an eight years’ history 
of pyelonephritis in combination with MG bod-
ies in the renal tissue, the patient was identi-
fied as renal malakoplakia and received treat-
ment with both quinolones and bethanechol 
chloride. The patient was disease-free after 3 
years postoperative follow-up.

Commonly, the patients with renal tuberculosis 
present with dysuria, haematuria, sterile pyuria, 
flank pain, recurrent urinary tract infections, 
and systemic symptoms. Although its radio-
graphic appearance is variable and depends on 
the stage of infection, the cases of renal tuber-
culosis that present as well-defined parenchy-
mal nodules known as pseudotumor type, are 
extremely rare [14, 15]. Once diagnosed, the 
anti-tuberculostatic multidrug is the preferred 
treatment. The patient must receive this type of 
therapy even after surgery [15]. In the current 
study, the patient underwent anti-tuberculo-
static multidrug therapy for 6 months and  
kept disease-free status after 63 months of 
follow-up.

Immunoglobulin IgG4-related disease (IgG4-
RD) belongs to a systemic fibro-inflammatory 
disease with an unknown pathophysiological 
mechanism affecting multiple organs and tis-
sues [16]. It is characterized by the elevated 
serum IgG4 levels and tumor-like infiltrations of 
IgG4 positive plasma cells most often accom-
panying with fibrotic abnormalities in multiple 
organs and tissues. The typical histological fea-
tures of IgG4-RD are dense lymphoplasmacytic 

infiltrates, storiform fibrosis and obliterative 
phlebitis [17]. IgG4-TIN is the most common 
form of renal involvement, which characteristi-
cally exhibits a dominant interstitial infiltration 
of IgG4-positive plasma cells and storiform 
fibrosis. Based on consensus guideline on IgG4- 
TIN [18], the finding of >30 IgG4+ plasma cells 
in nephrectomy specimens or >10 IgG4+ plas-
ma cells in renal biopsy tissues, and an IgG4+/
IgG+ plasma cell ratio of >40%, has been pro-
posed as its pathological diagnostic criteria.
IgG4-TIN locates predominantly in the renal 
cortex. It rarely appears as an isolated, unilat-
eral lesion nodule or mass mimicking a solid 
renal neoplasm, which can be quite challenge 
to make accurate preoperative diagnose [19].
Correct recognition of IgG4-TIN will guide appro-
priate therapy because this disease is extreme-
ly responsive to steroid therapy. In accordance 
with increasing IgG4 positive plasma cells in 
other systemic diseases, alternative diagnosis 
such as XGPN, Wegener granulomatosis and 
sarcoidosis should be excluded before making 
the diagnosis of IgG4-TIN. In this regard, the 
number of IgG4 positive plasma cells and the 
ratio of IgG4-positive/IgG-positive plasma cell-
sare very important because none of the afore-
mentioned differential diagnoses meet the cri-
teria of IgG4-TIN. Furthermore, multicentric Ca- 
stleman disease should also be considered 
rather than IgG4-TIN regardless of serum ele-
vated IgG4 or the infiltration of IgG4 positive 
plasma cells in multiple organs if the patient 
has continuously elevated serum C-reactive 
protein level and partial steroid responsiveness 
[20].

Wegener granulomatosis is also known as gran-
ulomatosis with polyangiitis, which is a multi-
systemic inflammatory disease characterized 
by involvement of the medium and small vascu-
litis in the respiratory tract, lung, kidney, etc. 
The common pathological features include fibri-
noid necrosis of the medium and small blood 
vessels, neutrophil infiltration, and necrotizing 
granulomatous. Renal Wegener granulomatous 
often presents as a diffuse pauci-immune nec-
rotizing crescentic glomerulonephritis involving 
bilateral kidneys [21]. Immunofluorescence 
staining for immunoglobulin (IgG, IgA and IgM)  
and complement (C3 and C4) is negative or 
only shows weak positive expression. The posi-
tive level of circulating anti-neutrophilic cyto-
plasmic antibodies (ANCA) is detected in 92% 
cases of patients [22]. Although Wegener gran-
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ulomatosis presenting as solitary mass in uni-
lateral kidney is very rare, it may be correctly 
diagnosed with a comprehensive consideration 
of the involvement of multiple organs, necrotiz-
ing vasculitis, granulomatous inflammation, 
crescentic glomerulonephritis, and the positive 
level of c-ANCA and elevated PR3. Therapeu- 
tically, the patients with Wegener granulomato-
sis often receive the treatment with steroid 
(such as methylprednisolone) and immunosup-
pressive agents (e.g, cyclophosphamide). Fur- 
thermore, some of them undergo the plasma 
exchange or rituximab therapy [21]. 

In conclusion, we reported here several renal 
inflammatory lesions mimicking unilateral soli-
tary renal neoplasm, which are extremely rare. 
In addition to the above-mentioned lesions, it 
has been documented that similar changes 
can be found in the lesions of both histoplas-
ma-associated renal inflammatory pseudotu-
mour [23] and renal sarcoidosis [24]. Given the 
differences of required treatment and to avoid 
unnecessary nephrectomy, it is important to- 
make correct diagnosis with sufficient under-
standing of the clinicopathological features of 
these diseases.
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