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Introduction 

Granulomatosis with polyangiitis (GPA), formerly called 
Wegener’s Granulomatosis, is a chronic antineutrophil 
cytoplasm antibody (ANCA)-associated vasculitis having 
both granulomatosis and polyangiitis component. It 
causes vasculitis of small and medium sized vessels, 
mainly of upper and lower respiratory tract and kidneys 
(1). Renal involvement may be seen in 20% patients at 
initial presentation, and ultimately 80% patients with 
GPA may have renal involvement (2). Most common 

renal manifestation is segmental glomerulonephritis with 
proteinuria (3). Extremely rare is GPA renal manifestation as 
a renal mass. To knowledge, there are only 22 reported cases 
in literature on GPA manifesting as a renal mass, with the 
first case being described by Maguire et al. in 1978 (4). After 
a search of literature on GPA renal involvement in the form 
of renal masses, mainly the pathology and management 
has been described, with limited description of imaging 
findings. This review tries to compile all these cases, 
emphasizing on the imaging findings found in those cases, 

Review Article: Internal Medicine: Immunology

Granulomatosis with polyangiitis presenting as renal mass: a 
literature review of imaging findings

Garvit D. Khatri^, Murat Alp Oztek

Department of Radiology, University of Washington, Seattle, WA, USA

Contributions: (I) Conception and design: GD Khatri; (II) Administrative support: GD Khatri; (III) Provision of study materials or patients: Both 

authors; (IV) Collection and assembly of data: Both authors; (V) Data analysis and interpretation: GD Khatri; (VI) Manuscript writing: Both authors; 

(VII) Final approval of manuscript: Both authors.

Correspondence to: Garvit D. Khatri, MBBS, DNB. 902 NE 43rd St, Seattle, WA 98105, USA. Email: garvit_khatri@hotmail.com. 

Background and Objective: To review the imaging findings from case reports existing in literature 
about granulomatosis with polyangiitis (GPA) presenting as renal mass. GPA, formerly called Wegener’s 
Granulomatosis, is a chronic antineutrophil cytoplasm antibody (ANCA)-associated vasculitis having 
both granulomatosis and polyangiitis component. It causes vasculitis of small and medium sized vessels, 
mainly of upper and lower respiratory tract and kidneys. Most common renal manifestation is segmental 
glomerulonephritis with proteinuria. Extremely rare is GPA renal manifestation as a renal mass. 
Methods: Using PubMed Medline index and Google search, existing English language case reports were 
searched using key words and cross references. 
Key Content and Findings: A total of 27 reported cases on GPA manifesting as a renal mass were found 
in the literature, with the first case being described by Maguire et al. in 1978. 
Conclusions: Diagnosis of GPA presenting as a renal mass requires biopsy or nephrectomy. Imaging can 
hint towards a benign etiology and supplement biopsy results. In patients with renal masses and clinical 
suspicion of GPA, imaging (MR and PET) and biopsy should be utilized for diagnosis, so that these patients 
are subjected to less surgical morbidity. This review tries to compile all these cases, with emphasis on, and a 
table summarizing, those findings.

Keywords: Granulomatosis with polyangiitis (GPA); Wegener’s granulomatosis; renal; pseudotumor

Received: 14 October 2021; Accepted: 18 April 2022; Published: 25 June 2022.

doi: 10.21037/amj-21-50

View this article at: https://dx.doi.org/10.21037/amj-21-50

9

 
^ ORCID: 0000-0003-4407-9075. 

https://crossmark.crossref.org/dialog/?doi=10.21037/amj-21-50


AME Medical Journal, 2022Page 2 of 9

© AME Medical Journal. All rights reserved. AME Med J 2022;7:19 | https://dx.doi.org/10.21037/amj-21-50

with a table summarizing those findings. We present the 
following article in accordance with the Narrative Review 
reporting checklist (available at https://amj.amegroups.com/
article/view/10.21037/amj-21-50/rc).

Methods

Using PubMed Medline index and Google search, 
existing English language case reports were searched 
using key words (GPA, granulomatosis with polyangiitis, 
Wegener’s, pseudotumor, renal cell carcinoma, renal mass) 
on 12/30/2021 and references of relevant studies and 
case reports were also included. So far, there are only 27 
reported cases in literature on GPA manifesting as a renal 
mass, a with the first case being described by Maguire et al. 
in 1978 (4). Clinical and imaging (US, CT scan and MR) 
data, when available were tabulated from all the existing 
case reports (Table 1).

Results

A total of 27 cases of GPA presenting as renal mass were 
found ranging in publication from 1978 to 2021. US was 
performed/described in 14/27 cases, CT scan in 23/27 
and MRI in 5/27 cases. 4/27 cases reported more than one 
mass, while rest had only one mass. All the cases, including 
their major clinical and imaging features are summarized in  
Table 2. Additionally, Table 3 describes the summary of 
the most common characteristic imaging features of these 
lesions. 

Discussion

GPA is a rare disease with an estimated overall incidence 
ranging from between 0.5–20 cases/million and prevalence 
ranging from 20 to 160 cases/million (1). Patients generally 
present with fever, weight loss, ear pain or recurrent 
sinusitis (2). This autoimmune systemic disorder can have 
a multisystem involvement, majorly lungs and kidney. 
Other organs like skin, orbit and GI system may also be  
involved (20). Renal involvement, as a mass forming 
pseudotumor is extremely rare, and can be a diagnostic 
challenge. It is difficult to differentiate it from renal cell 
carcinoma (3). GPA increases the odds of having RCC, 
further adding to the difficulty (27). In the past, these 
masses were confused with lymphoma, abscess, tuberculosis, 
IgG4 disease, Erdheim-Chester or other inflammatory 
pseudotumors (20,21,28). The imaging findings of the 
published proven GPA renal psedomasses has been 
described. Due to rarity of the disease, this review does not 
have images. However, this review aims to summarize the 
described cases, with emphasis summarize the described 
imaging findings. 

On imaging, masses can be unilateral or bilateral, they 
can be single or multiple (11). Only two cases previously 
had unilateral multiple masses (3,8). Ultrasound is a good 
initial diagnostic modality and lesions are solid appearing. 
Lesions can be hypoechoic, hyperechoic or heterogenous. 
Verswijvel found a hypoechoic mass with hyperechoic 
r im (9) .  On Doppler,  they general ly  have scanty  
flow (10). Vandergheynst et al. used CEUS to follow up 

Table 1 The search strategy summary

Items Specification

Date of search 30/12/2021

Databases and other sources searched PubMed/Medline index and Google search

Search terms used GPA, granulomatosis with polyangiitis, Wegener’s, pseudotumor, renal cell 
carcinoma, renal mass

Timeframe 1978 to 2021

Inclusion and exclusion criteria Inclusion: all cases of GPA presenting as renal mass in English literature; 
exclusion: non-English literature 

Selection process Selection performed by both authors; first author conducted selection till 
2018 and author 2 from 2018 onwards

GPA, granulomatosis with polyangiitis.

https://amj.amegroups.com/article/view/10.21037/amj-21-50/rc
https://amj.amegroups.com/article/view/10.21037/amj-21-50/rc
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these masses (16). 
CT scan shows a hypo or isodense mass (9,10). Shape 

maybe round, irregular or it can take the shape of 
renal outline (8,10,17). Size varies from 2–11 cm with 
average size being 3–5 cm (13,19). Location is most 
commonly in the cortex and rarely can be exophytic (18). 
Characteristically they are hypoenhancing, compared 
to the rest of the renal parenchyma on contrast scans. 
In three cases, central hypoenhancement with rim 
hyperenhancement was seen (9,10,21). A representative 
image is provided in Figure 1.

Data on MR imaging in these patients is scarce. Only 
three cases described using MR imaging for evaluation. 
Verswijvel described the lesions as T1 isointense, T2 
hypointense and hypoenhancing on contrast scans. Lesions 
were mildly restricting on diffusion (Figure 2). Abdominal 
lymph nodes can be seen, which was only seen by Xu  
et al. (21).

PET scan shows masses as FDG avid lesions. PET 
can be used for diagnostic screening in known GPA 
patients, to detect lesions at other locations. It also helps 
detect response to treatment in patients with medical  
management (16). 

There are no definite imaging clues to differentiate 
these pseudotumors from malignant lesions like renal cell 
carcinoma (RCC) or lymphoma and other inflammatory 
mass like lesions like abscess, IgG4 disease. However, 
T2 hypointensity, hypoenhancement and poor diffusion 
restriction, can help differentiate from RCC (clear 
cell variant), but differentiation from papillary and 
chromophobe variant can be difficult, and clinical history 
may give a clue. Hard to differentiate from lymphoma, 
but no significant restriction on diffusion can be helpful 
clue. Based on the enhancement pattern, an abscess was 
less likely. Differentiation from other pseudotumors due to 
IgG4 disease, Erdheim-Chester or other vasculitis could 
only be made possible clinically or on biopsy.

Medical management in GPA involves treatment with 
cyclophosphamide or rituximab, steroids, and symptomatic 
treatment. Four cases showed renal mass to resolve at 
imaging (USG or CT scan) post medical management. Post 
medical management, imaging at 6 months seems ideal to 
check for remission (2,9,13,16).

Final diagnosis required either biopsy or nephrectomy. 
Though imaging may not be diagnostic, but it can surely 
hint towards benign pathology and supplement biopsy 
results. In patients with renal masses and clinically having 
suspicion of GPA, imaging (MR and PET) complemented 
with biopsy should be utilized for diagnosis, so that these 
patients are subjected to less surgical morbidity. 

Conclusions

GPA is a rare multisystemic autoimmune disorder. Renal 
manifestation as a pseudotumor can be a diagnostic 
challenge. This summary review can help guide radiologists 
and clinicians in known GPA patients with atypical renal 
masses and pathology, to always keep a GPA pseudotumor 
as a differential consideration. 

Table 3 Summarizing the most characteristic/common imaging 
feature of granulomatosis with polyangiitis presenting as renal 
pseudotumor

Modality Most common findings

Ultrasound Hypoechoic, hyperechoic or heterogenous

Hypoechoic mass with hyperechoic rim

Scanty flow on Doppler

CT scan Hypo to isodense cortical based mass

Hypoenhancing, sometimes with 
hyperenhancement rim

MRI T1 isointense, T2 hypointense and 
hypoenhancing and mildly restricting on 
diffusion

PET scan FDG avid

CT, computed tomography; FDG, fluorine-18 fluorodeoxyglucose; 
MRI, magnetic resonance imaging

Figure 1 A hypoenhancing left renal mass with somewhat 
indistinct borders with adjacent renal parenchyma. Reproduced 
with permission from Mohammadi Sichani et al. (12).
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