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CASE REPORTS

IgG4-related retroperitoneal fibrosis 
mimicking renal pelvis tumor: a case report 
and literature review
Sahin Gokhan1*  , Dundar Mehmet1   and Senturk Taskin2   

Abstract 

Background Retroperitoneal fibrosis (RPF) is a rare disease characterized by the development of a fibroinflam-
matory mass in the retroperitoneum. Immunoglobulin-G4 related RPF was suggested as a secondary form of RPF 
and thought to be part of the spectrum of Immunoglobulin-G4 related diseases (IgG4-RD). Patients often present 
to the clinic because of flank pain. Ranging from mild to end-stage renal failure can be observed. The main purpose 
of treatment is to preserve renal function. As it is a rare condition, there is no definite treatment strategy. We report 
a case of 39-year-old man with left flank pain and diagnosis of IgG4-related RPF mimicking a renal pelvis tumor.

Case presentation A 39-year-old male patient presented with left flank pain. MRI suggested solid retroperitoneal 
mass associated with hydronephrosis in the left kidney collecting system. Upon identifying the retroperitoneal origin 
of the mass during nephroureterectomy, the procedure was concluded following the acquisition of frozen section 
and routine pathological samples from the lesion. In the histopathological examination, inflammatory cells were 
observed and specific immunohistochemistry for IgG-4 was detected focally positive. Following the placement of a DJ 
stent, immunosuppressive therapy was initiated with Prednol and Azathioprine. After a one-year follow-up period, 
during which the patient received immunosuppressive treatment and underwent tri-monthly DJ stent replacements, 
the DJ stent was subsequently removed, revealing complete regression of hydronephrosis.

Conclusions With the correct diagnosis and treatment of IgG4-related RPF, it is possible to prevent irreversible com-
plications of the disease. Because it is a rare disease, case reports in the literature will be useful for treatment.
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1  Background
Retroperitoneal fibrosis (RPF) is a relatively rare con-
dition, often underdiagnosed and underreported. It is 
characterized by the development of fibroinflammatory 
lesions in the retroperitoneum, particularly in the peri-
aortic and periiliac areas. The etiology of RPF has not 
been fully elucidated. While secondary retroperitoneal 

fibrosis can be seen due to conditions such as malignancy, 
drugs, radiation exposure and infection, the majority of 
cases are in the idiopathic RPF class, which is thought 
to be of immunological origin [1]. In recent years, stud-
ies on Immunoglobulin-G4-related diseases (IgG4-RD) 
revealed intense IgG4 plasma cell infiltration in biopsy 
samples of some idiopathic RPF cases. These results sug-
gested the definition of IgG4-related RPF, which is part of 
the IgG4-RD spectrum [2]. Clinical findings are usually 
insidious and of slow onset. Clinical symptoms include 
flank pain and uremia, which develops with involvement 
of the ureters. After radiological imaging, biopsy can be 
taken from the lesion to confirm the diagnosis. Since RPF 
is a rare disease and there are not enough randomized 
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controlled trials, there is no definitive treatment strategy 
for RPF. However, corticosteroids (CS) or other immu-
nosuppressant agents are frequently used together with 
KS. Despite high success rates, relapse rates of up to 72% 
have been demonstrated [3].

2  Case presentation
2.1  Patient information
A 39-year-old male patient presented to our clinic with 
left flank pain of 2 months durations. He did not have any 
other disease.

2.2  Clinical findings
No specific findings were observed during the physical 
examination.

2.3  Diagnostic approach
The patient underwent abdominal magnetic resonance 
imaging (MRI) which showed grade 2 hydronephrosis in 
the left renal collecting system and a 4.5 × 3.5  cm solid 
mass in the left renal pelvis (Fig. 1). His creatinine value 
was 1.28 mg/dl and he had leukocytosis (19.500/μL). CRP 
value were within normal limits.

2.4  Therapeutic intervention
The pre-operative diagnosis was renal pelvis transitional 
cell carcinoma (TCC) and nephroureterectomy was 
planned for the patient. During the surgical procedure, a 
firm fibroinflammatory soft tissue lesion originating from 
the retroperitoneal region and encircling the renal hilum 
was identified. The procedure was concluded following 
the acquisition of frozen section and routine pathological 
samples from the lesion. In the frozen section examina-
tion, the preliminary diagnosis was lymphoma. But in the 
histopathological examination, inflammatory cells were 
observed on the fibrous background. Immunohistochem-
ical staining of inflammatory cells with CD20, CD5 and 
CD3 was positive. IgG-4 was detected focally positive 
(Fig.  2). In a subsequent surgical intervention, a double 
J (DJ) stent was placed in the left collecting system, and a 
retrograde pyelography (RGP) procedure was performed. 
The left collecting system displayed hydronephrosis, with 
no discernible filling defect. Rheumatology consultation 
was requested in terms of IgG4-RD. In the evaluation, 
the patient’s CRP, erythrocyte sedimentation rate, serum 
IGG and autoantibody values were normal range. For a 
duration of one year, the patient commenced an oral regi-
men consisting of 50 mg of azathioprine twice daily and 

Fig. 1 Abdominal MR image of our patient during the initial diagnosis
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4  mg of prednol once daily. No treatment-related side 
effects were observed.

2.5  Follow‑up and outcome
Upon the patient’s initial consultation, the pulmonary 
computed tomography revealed no abnormalities. The 
third-month follow-up was performed using abdomi-
nal tomography, the lesion shrank to 3.5 × 2.5  cm and 
hydronephrosis regressed with DJ stent. After a one-
year follow-up period, during which the patient received 
immunosuppressive treatment and underwent tri-
monthly DJ stent replacements, the mass regressed to 
26 × 17 mm and the DJ stent was subsequently removed, 
revealing complete regression of hydronephrosis. The 
patient is still being followed up by our clinic without any 
problem.

3  Discussion
IgG4-related disease is a rare fibroinflammatory condi-
tion that can be seen in almost all organs and tissues. In 
the affected tissues, IgG4 is characterized by plasma cell 
infiltration, lymphoplasmocytic inflammation, fibrosis, 
and generally high serum IgG4 levels [4]. Previous stud-
ies have shown that IgG4-related disease can affect all 
organ systems, and the most commonly affected area is 
the retroperitoneum [5]. Other frequently affected areas; 
pancreas, biliary tract, submandibular, major glands 
such as parotid and lymph nodes [6]. In our patient, who 
were thought as IgG4-related RPF, the localization of the 
lesion was observed to be in the retroperitoneum and 
around the left renal pelvis. In 2021, Mizushima et  al. 
showed that 32% of inflammatory lesion localization in 
28 patients with RPF was around the renal pelvis or uret-
eropelvic junction [7].

RPF is a rare disease manifested by fibroinflammatory 
lesions in the retroperitoneal space. It is usually char-
acterized by fibroinflammatory lesions in the aorta and 
iliac artery adventitia and surrounding retroperitoneal 
tissues. RPF, which has a tendency to spread to the ret-
roperitoneal surrounding tissues, often affects adjacent 
organs such as the ureter [8]. Clinical findings occur as a 
result of obstructive uropathy caused by pressure on the 
ureters. The clinical manifestation of the disease can be 
seen from acute and chronic renal failure to end-stage 
renal failure [9]. RPF is divided into 2 subgroups as sec-
ondary and idiopathic. The idiopathic form accounts for 
the majority of cases, while secondary RPF accounts for 
about one third of cases. Secondary RPF is usually caused 
by infection, drug use, radiotherapy and malignancies. In 
recent years, RPF has been considered to be part of the 
IgG4 RD spectrum [10]. In studies conducted with large 
patient groups, the prevalence of RPF has been shown to 
be approximately 15–30% among patients with IgG4 RD 
[5, 11]. While it is known that the epidemiology of RPF 
is not fully elucidated, its incidence has been shown to 
be 0.1–1.3/100000 person/year in some studies [9, 12]. 
While the male/female ratio is approximately 3/1, the 
mean age of onset has been reported to be 40–60 [12, 
13]. In some studies, idiopathic RPF has been shown to 
be associated with systemic (small vessel vasculitis, rheu-
matoid arthritis) and organ-specific (hashimoto’s thy-
roiditis) autoimmune diseases [8].

The pathogenesis of RPF is thought to be multifacto-
rial with a combination of genetic and environmental 
factors. Goldoni et al. have shown that combined expo-
sure to asbestos and cigarettes is a risk factor for the 
development of RPF [14]. Although its relationship with 
infection has not been fully clarified, it has been shown 

Fig. 2 a Chronic inflammation accompanied by fibrosis, b IgG-4+ plasma cells
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that mycobacterium tuberculosis has a disease-initiating 
effect [15]. Genetic studies on RPF have shown its rela-
tionship with HLA-DR1B*03, which is a well-known risk 
factor for autoimmune diseases, and this relationship has 
been confirmed in a case–control study conducted in 
recent years [16, 17]. These results showed that RPF may 
be of autoimmune origin.

The main clinical findings of RPF often occur due to 
ureteral obstruction. Patients may present to the clinic 
with variable symptoms such as mild fever, nausea and 
weight loss due to systemic inflammation [12, 18]. The 
most common symptom is pain. The localization of pain 
is usually in the abdomen, back or flank region [13, 19]. 
The most common complication of the disease is hyd-
roureteronephrosis due to ureteral involvement and is 
seen in approximately 60–70% of cases. Renal failure may 
occur due to bilateral involvement of the ureters, while 
unilateral ureteral involvement may be asymptomatic 
and cause renal atrophy/hypoplasia [9]. About one fourth 
of the patients have lower extremity edema as a result of 
retroperitoneal venous and lymphatic vessel compres-
sion. Rarely, thrombophlebitis and deep vein thrombosis 
can be observed [12].

In laboratory findings, an increase in acute phase reac-
tants such as CRP and erythrocyte sedimentation rate is 
observed in 80–100% of patients. Mild to moderate ane-
mia is a common finding [20]. Serum creatinine eleva-
tion and azotemia may be seen due to bilateral ureteral 
obstruction [7]. In IgG4-related RPF cases, increased 
serum IgG4 level, eosinophilia and hypocomple-
mentemia may be observed [4]. Studies have shown that 
3–30% serum IgG4 level can be within normal limits [21].

Computed abdominal CT, MRI and positron emission 
tomography (PET-CT) are commonly used for diagno-
sis. Because it is non-invasive and easy to apply, the first 
evaluation can be done with abdominal ultrasonogra-
phy (USG) [2]. However, USG is insufficient to define a 
retroperitoneal mass. Abdominal CT is valuable for the 
diagnosis and follow-up of hydronephrosis and retroperi-
toneal mass. Abdominal MRI is a suitable method for soft 
tissue evaluation in patients with impaired renal func-
tion. Fluorodeoxyglucose (FDG)-PET is a useful method 
for the evaluation of active inflammation and activity of 
the retroperitoneal mass, the distribution width of the 
mass, and the response to treatment [2]. Abdominal MRI 
was preferred for imaging because the serum creatinine 
value of our patient was borderline high at the time of 
admission.

The most valuable method in diagnosis is histologi-
cal evaluation and immunohistochemical IgG4 staining 
with a pathological sample. In pathological examination, 
lymphocyte and plasmocyte infiltration accompanied by 
fibrosis, lymphoid follicles and immunohistochemical 

IgG4 positivity are observed [22]. In our patient, the 
diagnosis of IgG4-related RPF was confirmed after fibro-
inflammatory lesions were observed in the pathology 
sample and IgG4 positive detection.

The main aim of treatment is to protect renal functions 
and to provide urinary drainage. Urinary drainage can be 
provided with a DJ stent or percutaneous nephrostomy 
catheter [23, 24]. First-line medical treatment includes 
glucocorticoids. Although there is no standard treatment 
protocol, prednisolone treatment is started at a dose of 
0.6–1 mg/kg/day for 2–4 weeks. Maintenance therapy is 
2.5-5  mg daily for at least 6  months. Immunosuppres-
sive agents such as mycophenolate mofetil, azathioprine, 
cyclophosphamide, methotrexate and tacrolimus have 
been shown to be effective in glucocorticoid resistant dis-
ease [3, 25, 26]. In selected patients who do not respond 
to medical treatment, surgical treatment methods such 
as ureterolysis are beneficial for the treatment of ureteral 
obstruction [27]. In order to prevent renal damage, a left 
DJ stent was first applied to our patient, and a success-
ful response was obtained to the combined medical treat-
ment of corticosteroid and azathioprine, as previously 
practiced in the literature [1].

4  Conclusions
RPF, a rare disease, should also be kept in mind in 
patients with abdominal pain, retroperitoneal soft tis-
sue lesion and hydronephrosis. Promising results are 
obtained with immunosuppressive therapy. With the 
increasing awareness of IgG4-related RPF, which has 
been defined in recent years, it is possible to prevent its 
irreversible complications with early diagnosis.
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