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a b s t r a c t 

It is extremely rare for granulomatosis with polyangiitis to form masses in the kidneys. 

Magnetic resonance imaging findings of renal masses caused by this disease have been 

infrequently reported. In this study, we report a case of renal masses caused by granulo- 

matosis with polyangiitis with different findings. While on steroid treatment for a recently 

diagnosed granulomatosis with polyangiitis, a man in his 60s underwent computed tomog- 

raphy for a hepatic dysfunction. Computed tomography showed incidental findings of a 40 

mm × 35 mm mass in the left kidney and two 8 mm × 8 mm masses in the right kid- 

ney; all masses were hypovascular. On magnetic resonance imaging, the left renal mass 

showed a hyperintense signal with slightly hypointense signal rim on T2-weighted imag- 

ing. The left renal mass showed a strong hypointense signal where the mass abutted the 

renal capsule. On diffusion-weighted imaging, the left renal mass showed an isointense 

signal with a hyperintense signal rim. Both right renal masses showed an isointense sig- 

nal with slightly hypointense signal rim on T2-weighted imaging and hyperintense signal 

on diffusion-weighted imaging. Suspecting renal masses caused by the disease, the patient 

was then treated with steroids and methotrexate. After 6 months of treatment, both right 

renal masses resolved; however, the left renal mass shrank but abnormal signal remained. 

Based on the treatment course, it is conceivable that the renal masses were caused by gran- 

ulomatosis with polyangiitis. 
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Introduction 

Granulomatosis with polyangiitis (GPA) is an autoimmune
multisystemic small vasculitis that belongs to the group
of anti-neutrophil cytoplasmic antibody (ANCA)-associated
small-vessel vasculitis [1] . Masses due to GPA are frequently
seen in the nasal cavity, paranasal sinuses, and lungs, but
rarely in the kidney. 

Case report 

Eighteen months prior, this male patient in his 60s was di-
agnosed with GPA; myeloperoxidase (MPO)-ANCA was posi-
tive (130 U/mL; upper limit, 3.5 U/mL) and he began treatment
with steroids (20 mg/d) at our hospital. Two months prior, his
steroids were reduced and azathioprine was started. Shortly
thereafter, hepatic dysfunction attributed to azathioprine de-
veloped. Dynamic contrast-enhanced computed tomography
(CT) performed to evaluate the liver revealed masses in both
kidneys. Blood tests showed elevated liver enzymes but renal
function was not decreased. Urinalysis was normal. 

Dynamic contrast-enhanced CT revealed a 40 mm × 35
mm × 30 mm hypovascular mass with unclear margins in the
lower left kidney ( Fig. 1 a-c). Two 8 mm × 8 mm × 8 mm masses
were seen in the upper and middle cortices of the right kidney
( Figs. 1 d-f). Both were hypovascular with relatively clear mar-
Fig. 1 – Dynamic contrast-enhanced CT. (a,d) Unenhanced, (b,e) c
There is a 40 mm × 35 mm × 30 mm poorly enhancing mass in 

8 mm × 8 mm × 8 mm poorly enhancing mass in the middle co
CT findings of the mass in the upper cortex of the right kidney a
gins. Chest CT showed multiple nodules in the lower lobes of
both lungs; these nodules had resolved on follow-up chest CT
after 3 months. 

Contrast-enhanced MRI was performed ( Figs. 2 and 3 ). On
T2-weighted imaging (T2WI), the left renal mass showed a hy-
perintense signal with a slightly hypointense signal rim on
and a strong hypointense signal where the mass abutted the
renal capsule ( Figs. 2 b and c). On diffusion-weighted imaging
(DWI) (b = 1000 s/mm 

2 ), the left renal mass showed an isoin-
tense signal with a hyperintense signal rim. On apparent dif-
fusion coefficient map (ADCmap), the left renal mass showed
a hyperintense signal with a hypointense signal rim. The ADC
values in the rim was 0.87 × 10 −3 mm 

3 /s and the ADC values
in the center of the mass was 1.45 × 10 −3 mm 

3 /s. The contrast
effect of the left renal mass was poor. The 2 right renal masses
both showed an isointense signal with a slightly hypointense
signal rim onT2WI, a hyperintense signal on DWI, and a hy-
pointense signal on ADCmap ( Fig. 3 ). The contrast effect of the
2 right renal masses was poor. 

The MRI findings suggested that the renal masses were
related to GPA. Azathioprine, to which the liver dysfunction
was attributed, was discontinued; methotrexate was subse-
quently started. On follow-up MRI after 6 months, both right
renal masses had resolved. The left renal mass had shrunk
to 30 mm × 15 mm × 15 mm but the abnormal signals re-
mained ( Fig. 4 ). On T2WI, the signal of the left renal mass de-
creased from hyperintense to slightly hypointense. The strong
hypointense signal where the mass abutted the renal capsule
had shrunk but persisted ( Figs. 4 a and b). A hyperintense sig-
orticomedullary phase, and (c,f) nephrogenic phase. (a-c) 
the lower left kidney with unclear margins. (d-f) There is an 

rtex of the right kidney with relatively clear margins. The 
re similar (not shown). 
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Fig. 2 – MRI of the left renal mass. (a) T1WI, (b) T2WI, (c) coronal T2WI, (d) DWI, (e) ADCmap, and (f) contrast-enhanced 

image. The mass shows an isointense signal on T1WI (a), and a hyperintense signal with slightly hypointense signal rim 

on T2WI (b,c). The mass exhibits a strong hypointense signal where the mass borders the renal capsule on T2WI 
(arrowhead). DWI presents an isointense signal with a hyperintense signal rim (d). ADCmap presents a hyperintense signal 
with a hypointense signal rim (e). There is poor contrast enhancement (f). 

Fig. 3 – MRI of the mass in middle cortex of the right kidney (arrow). (a) T1WI, (b) T2WI, (c) DWI (d) ADCmap, and (e) 
contrast-enhanced image. (a,b) The mass exhibits an isointense signal on T1WI and an isointense signal with a slightly 

hypointense signal rim on T2WI. (c) DWI presents a hyperintense signal. (d) ADCmap presents a hypointense signal. (e) 
There is poor contrast enhancement. The MRI findings of the mass in the upper cortex of the right kidney are similar (not 
shown). 
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Fig. 4 – Follow-up MRI study of the left renal mass after 6 months. (a) T2WI, (b) coronal T2WI, (c) DWI, and (d) ADCmap. The 
left renal mass had shrunk but the abnormal signal remained. (a,b) The signal of the left renal mass decreased from 

hyperintense to slightly hypointense. A strong hypointense signal where the mass bordered the renal capsule had shrunk 

but persisted (arrowhead). (c,d) A hyperintense signal rim on DWI and a hypointense signal rim on ADCmap remained. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nal rim on DWI and hypointense signal rim on ADCmap per-
sisted. On follow-up MRI after 12 months showed essentially
similar findings. Based on the temporal relationship and the
effect of treatment, the renal masses were attributed to GPA. 

Discussion 

The International Chapel Hill Consensus Conference
(CHCG2012) defines the pathological features of GPA as
necrotizing granulomatous inflammation usually involving
the upper and lower respiratory tracts, necrotizing vasculi-
tis affecting predominantly small-to-medium vessels, and
necrotizing glomerulonephritis [2] . Necrotizing glomeru-
lonephritis is the most common renal lesion caused by GPA;
and necrotizing granulomatous inflammatory mass forma-
tion in the kidney is extremely rare. Approximately 60% of
renal masses are solitary and 40% are multiple [3] . 

Contrast-enhanced CT findings of renal mass caused by
GPA are often hypovascular with unclear margins [3] . Both re-
nal masses in our patient were hypovascular, but the margins
of 2 right renal masses were relatively clear. 

MRI findings of renal masses caused by GPA have been re-
ported infrequently. We were able to review 3: (1) the first re-
ported T1WI, T2WI, DWI and ADCmap [3] , (2) another reported
T1WI, T2WI, and contrast-enhancement [4] , and (3) the last
reported only T2WI [5] . Ours is the first report of multiple re-
nal masses with different MRI findings on initial and post-
treatment studies. 

The left renal mass showed a hyperintense signal with a
slightly hypointense signal rim on T2WI, an isointense signal
with a hyperintense signal rim on DWI and a hyperintense sig-
nal with a hypointense signal rim on ADCmap. These findings
were also observed in previous reports [3 ,4] . The difference in
MRI signal between the rim and the center of the lesion might
be characteristic of renal mass associated with GPA. However,
in a case report in which nephrectomy was performed, there
was no pseudocapsule at the margins of the mass and no clear
histopathologic difference between the marginal and central
area [3] . The cause of the difference in MRI signal between the
rim and the center of the lesion could not be determined as far
as we could search. The renal mass caused by GPA was hypo-
vascular mass on dynamic contrast-enhanced CT. Therefore,
papillary renal cell carcinoma should be considered as a dif-
ferential diagnosis. Typical papillary renal cell carcinoma ex-
hibited hypointense signal on T2WI [6 ,7] , which was different
from our case and previous cases [3–5] . 

The right renal masses showed an isointense signal on
T2WI, a hyperintense signal on DWI and a hypointense sig-
nal on ADCmap. These findings alone were difficult to dif-
ferentiate from multiple lesions type of renal malignant lym-
phoma [8 ,9] . But, in our case, in addition to those findings, the
masses showed a slightly hypointense signal rim on T2WI,
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which might be useful in the diagnosis of small renal mass
due to GPA. 

The left renal mass showed very similar MRI findings to
those described by Yamamoto et al. [3] , especially the strong
hypointense signal, where the mass borders the renal cap-
sule on T2WI. Yamamoto et al. [3] reported that the strong
hypointense signal area on T2WI was localized to a markedly
thickened renal capsule on pathology. This may be a charac-
teristic MRI finding for renal masses caused by GPA. 

The diameter of the right renal masses was 8 mm, and the
diameter of the left renal mass was 40 mm. Yamamoto et al.
reported an even larger renal mass, 70 mm in diameter, with
similar characteristics to those of the left renal mass in our
case [3] . The right renal masses disappeared after treatment;
the left renal mass shrank but the abnormal signal persisted
on MRI. Based on size and changes during the treatment in-
terval, the left renal mass could be at a more advanced stage
of necrotizing granulomatous inflammation than right renal
masses; however, its impact on the MRI findings is unclear.
MRI findings in renal mass due to GPA are infrequently re-
ported. More cases need to be reviewed to characterize MRI
findings. 

Patient consent 

The author(s) confirm that informed consent has been ob-
tained from the involved patient(s) or if appropriate from the
parent, guardian, power of attorney of the involved patient(s);
and, they have given approval for this information to be pub-
lished in this case report (series). 
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