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Retroperitoneal fibrosis, a rare entity with urorenal and vascular subtypes –
preliminary data
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ABSTRACT
Introduction: Retroperitoneal fibrosis (RPF) is a rare disease associated with the formation of
hard inflammatory and fibrous tissue in the retroperitoneum. Taking into consideration the fact
that RPF is a rare disease with different subtypes, we compared the basal clinical and biochem-
ical characteristics of the vascular and urorenal subtypes.
Patients and methods: From January 2005 until December 2021, 27 patients were identified as
vascular subtype (18 males) and 11 as urorenal subtype (9 males).
Results: Patients with a primary urorenal origin had significantly worse kidney function as
reflected by serum creatinine and eGFR (both p< 0.001); they also had higher serum cholesterol
(p< 0.01). Hypertension, diabetes, hyperlipidemia and nicotinism were significantly more preva-
lent in vascular subtype (all p< 0.001).
Conclusion: Vascular subtype is more prevalent in our study with more cardiovascular risk factor
present. Due to the diversity of symptoms, diagnosis of RPF becomes a challenge for specialists
as well as therapy.
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Introduction

Retroperitoneal fibrosis (RPF) is a rare disease associ-
ated with the formation of hard inflammatory and
fibrous tissue in the retroperitoneum [1]. This tissue is
generally localized around the aorta below the renal
and iliac arteries, usually involving the ureters, less
often the vena cava inferior, in the disease process. The
etiopathogenesis of this disease still remains an
enigma. A local inflammatory response to atheroscler-
otic plaque antigen, as a starting mechanism of the
chronic inflammatory process, is one of the postulated
causes. The second is the local autoimmune process.

Taking into account the dominant symptoms and
clinical characteristics of patients with RPF we described
vascular and urorenal subtypes in the recent review [2].
The vascular subtype includes patients with inflamma-
tory abdominal aortic aneurysm (IAAA) and with RPF
around a non-dilated aorta, with numerous risk factors
for atherosclerosis. Depending on the width of the
aorta surrounded by the inflammatory infiltrate, it can
be divided into simple RPF or IAAA. The estimated fre-
quency of IAAA is 2.3% to 10% of all abdominal

aneurysms of the aorta [3,4]. A typical vascular subtype
patient is an obese or overweight man in the fifth or
sixth decade of life, a heavy smoker, with some type of
lipid metabolism disorder, and often with hypertension,
fasting hyperglycemia, or impaired glucose tolerance.
Some patients have concomitant chronic coronary
artery syndrome or peripheral atherosclerosis; others
have a history of a cardiovascular event, such as a
stroke or heart attack. These patients rarely have other
autoimmune diseases. Uibu et al. [5] and Goldoni et al.
[6] revealed that a history of cigarette smoking and/or
exposure to asbestos increases the risk of RPF and a
multiplicative effect was found between smoking and
both occupation and extraoccupational exposure to
asbestos. Clinical features, especially early signs, are
nonspecific, which makes diagnosis difficult and often
distracting. The most common clinical symptom of
both subtypes is pain (in 90% of cases): blunt, regard-
less of body position, in the lower back, sacro-lumbal,
and lateral region, sometimes radiating to the inguinal
region and suggesting a renal colic. The pain is persist-
ent, poorly responsive to opiates and often radiates to
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the testicles [7,8]. One of the most frequent complications
of the disease is obstructive uropathy manifesting with
hydronephrosis. Involvement of the ureter is uni- or bilat-
eral, often initially asymptomatic and consists of pressing
it, usually in the middle part. Significant bilateral ureter
stenosis causes acute kidney injury (AKI), and when the
ureters are completely closed, the leading symptom is
anuria. In one-third of cases, at the moment of diagnosis,
the kidney with reduced size is also found, which indir-
ectly indicates a long-term process that initially was unilat-
eral and ureteral obstruction by the fibroinflammatory
tissue is the more probable cause of renal damage.

Considering the fact that RPF is a rare disease with
different subtypes, we compared the basal clinical and
biochemical characteristics of the vascular (cardiology)
and urorenal subtypes.

Patients and methods

The study’s main objective was to evaluate the clinical char-
acteristics of patients with RPF admitted to the Department
of Hypertension, Angiology and Internal Medicine and
Department of Nephrology, Dialysis and Internal Medicine,
Warsaw Medical University. All adult patients that were
referred from 2005 with suspected RPF by other specialists,
mostly by vascular surgeons to the Department of
Hypertension, Angiology and Internal Medicine and by urol-
ogists to the Department of Nephrology, Dialysis and
Internal Medicine, were included in the study.

We analyzed the medical data from the Clininet system
at the hospital to obtain demographic (age, gender,
comorbidities etc.) and biochemical data (complete blood
count, markers of inflammation, serum creatinine, uric acid,

serum lipids, etc.) as well as imaging, endoscopy studies,
and all required consults. A positive opinion of our Ethical
committee was obtained and informed consent was
waived per regulation due to the retrospective design.

Results

From January 2005 until December 2021, 27 patients
were identified as vascular subtype (18 males) and 11 as
urorenal subtype (9 males). All data are presented in
Table 1. Patients with a primary urorenal origin had sig-
nificantly worse kidney function as reflected by serum cre-
atinine and eGFR; they also had higher serum cholesterol.
Hypertension, diabetes and hyperlipidemia and nicotinism
were significantly more prevalent in vascular subtype.

As there are no radiological, microbiological, or bio-
chemical methods that would uniquely differentiate
between primary and secondary fibrosis, at first, we
tried to exclude secondary causes, especially malignan-
cies. We performed a series of diagnostic tests, both
biochemical and imaging (CT, MRI) or endoscopic, and
found that all of the cases were primary RPF. Figure 1
presents vascular and Figure 2 urorenal subtype.

Discussion

In our clinical practice, we recognized two different
subtypes. In the published literature, these subtypes are
not discussed. The vascular subtype is a group of
patients with IAAA and with RPF around a non-dilated
aorta, with numerous risk factors for atherosclerosis.
Characteristically, IAAAs are frequently complicated by
inflammatory adhesions from retroperitoneal fibrosis

Table 1. Clinical and biochemical data of two subtypes of patients with retroperitoneal fibrosis.
Vascular subtype

n¼ 27
urorenal subtype

n¼ 11

Age (years) 60.82 ± 9.70 59.09 ± 6.38
Hypertension (%) 74 18���
Diabetes (%) 37 7���
Hyperlipidemia (%) 93 9���
Cigarette smoking (%) 100 9���
Hemoglobin (g/L) 123.4 ± 17.2 119.9 ± 26.0
Leukocyte count (109/L) 8.67 ± 2.38 9.21 ± 3.87
Platelet count (109/L ) 268.48 ± 80.09 232.57 ± 78.24
Sodium (mmol/L) 139.77 ± 2.30 139.35 ± 1.57
Potassium (mmol/L) 4.43 ± 0.57 4.70 ± 0.41
CRP (mg/L) 3.7 (1.1–12.9) 17.8 (3.4–45.5)�
Creatinine (mmol/L) 105.19 (86.6–134.37) 330.62 (214.81–707.20)���
Urea (mmol/L) 3.47 ± 2.18 5.14 ± 4.18�
eGFR by CKD-EPI (ml/min/1.72m2) 87.95 ± 1.82 6.33 ± 21.98���
Uric acid (mmol/L) 344.98 ± 108.25 376.5 ± 58.88
Cholesterol (mmol/L) 4.55 ± 1.01 5.99 ± 0.51��
HDL (mmol/L) 1.09 ± 0.29 1.55 ± 0.81
LDL (mmol/L) 2.63 ± 0.8 3.09 ± 0.68
Triglycerides (mmol/L) 1.6 ± 0.67 2.26 ± 1.32

Data given as means and SD or median and interquartile ranges.
Conversion factors to SI units are as follows: for creatinine 88.4, for urea 0.357.�p< 0.05, ���p< 0.001.
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involving local structures, increasing the potential for
iatrogenic injury in open surgical repair. Recently it has
been suggested that idiopathic RPF is seen in the pres-
ence of aortic aneurysms as a part of the disease spec-
trum of chronic periaortitis [9,10]. Although the specific
pathogenesis is not well understood but it has been
proposed that there is an exaggerated immune
response triggered by atherosclerotic plaques in the
aorta. Recently, a few case reports on the association
between IAAA and RPF were published [11–13]. In the
recent study from 2022, Yardimci et al. [14] reported
that in the group of 51 patients (37 males), the most

common form of chronic periaortitis was idiopathic
retroperitoneal fibrosis (82%), followed by inflammatory
abdominal aortic aneurysms (12%) and peri-aneurysmal
retroperitoneal fibrosis (8%). Some patients diagnosed
with idiopathic retroperitoneal fibrosis could be reclas-
sified as IgG4-related disease (IgG4-RD) as it was shown
in the retrospective cohorts from Japan (10 out of 17)
[7], USA (13 out of 23) [15], Argentina (10 out of 19)
[16], South Korea (9 out of 19) [17] or Denmark (19 out
of 42) [18] proved that in general nearly half of the
cases or even more than 50% of patients with RPF
showed the spectrum of IgG4-RD histopathological
findings. In Greek cohort serum IgG4 at diagnosis was
evaluated in 36 out of 67 patients with RFP and 36% of
them had elevated levels [19]. Perioaortic fibrosis was
more common in IgG4-related RPF relative to patients
with non IgG4-related RPF in Argentinian and Danish
study [16,18]. Kasashima et al. [20] retrospectively com-
pared the clinical, serological, and pathological features
of 24 patients with IgG4-related aortic aneurysms (IgG4-
AAs), 8 with periaortitis (IgG4-PA), and 10 with retro-
peritoneal fibrosis (IgG4-RF). They found that clinical
symptoms, such as low-grade fever, abdominal/lumber
pain, and anemia, IL-6 and C-reactive protein (CRP)
were significantly higher in IgG4-AAs and IgG4-PA than
in IgG4-RF. In our study, CRP was significantly higher in
urorenal subtype, and hemoglobin was not significantly
different, despite significantly worse kidney function.

In one of the analysis of 179 patients with IgG4-RD,
localization of periaortitis/periaortitis predominantly
occurred at the infra-renal artery portion of the abdom-
inal aorta, affected older IgG4-RD onset patients, and
was prevalent in highly active disease states [21]. In the
biggest prospective study in China with the participa-
tion of 587 patients with IgG4-RD, the involvement of
large vessels was noted in 15.2% (89 patients), whereas
thoracic aorta and other middle-sized artery were
inflamed in 13.5% each [22,23]. The result of this study
indicates that the spectrum of vascular changes in the
course of IgG4-disease is not very common. However,
in our study, vascular subtype was more prevalent. It
should be stressed that RPF with IgG4 seems to be
overlooked and the diagnosis of IgG4-related diseases
is also challenging in everyday clinical practice.

We enrolled in the study all the patients starting
from 2005. By this time, the awareness of IgG4-RD was
low and immunohistochemistry was not usually per-
formed to rule out this diagnosis. Due to retrospective
analysis, IgG4 levels are not available for all patients as
it was not a standard assessment of suspected RPF in
our departments. Nowadays we introduce assessment
of IgG4 levels as a part of diagnostic procedure.

Figure 1. CT scan of subjects with vascular subtype of retro-
peritoneal fibrosis. Scan shows an aortic inflammatory aneur-
ysm after endovascular stent insertion.

Figure 2. CT scan of subjects with urorenal subtype of retro-
peritoneal fibrosis. Bilateral hydronephrosis with inflammatory
tissue involving ureter.
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Although, the treatment modalities of IgG4-related RPF
do not differ much from those of idiopathic RPF, differ-
entiation between the two diseases is essential [24].
The availability of serum IgG4 levels for monitoring
treatment response and follow-up can curtail the
repeated radiological imaging and associated contrast
exposure [25]. Second, the diagnosis of IgG4-related
RPF should alert the clinician to look out for extraretro-
peritoneal diseases on follow-up of this multiorgan dis-
ease [26]. Biopsy is to be considered also in settings
such as atypical location of the mass (e.g., not peri-aor-
toiliac but instead in a pelvic, isolated peri-ureteral, or
peri-bladder location), suspicion of an underlying malig-
nancy or infection on the basis of clinical and laboratory
findings, bulky appearance of the retroperitoneal tissue,
extension above the origin of the renal arteries, or
anterior displacement of the aorta by CT or MRI (sug-
gestive of possible malignancy), and if local expertise
with radiologic diagnosis of RPF is limited (tissue con-
firmation is needed for diagnosis). However, in our
patients due to localization no biopsy was performed.

Obstructive uropathy occurs in �30% of IAAA, high-
lighting the importance of rapid recognition and interven-
tion as shown by Stone and Fankhauser [27]. They
presented the experience of 69 IAAA treated by open and
endovascular methods with results supporting the use of
endovascular aneurysm repair (EVAR) for IAAA. They also
stressed that retroperitoneal inflammation may not subside
post-operatively in patients IAAA by undergoing EVAR
because, they also underlined the rationale for treating the
obstructive uropathy and AKI prior to endovascular repair.
Firstly, it allowed peri-operative optimization of organ func-
tion. Furthermore, due to the severity of AKI, it was felt
necessary to treat prior to endovascular repair of the AAA
to mitigate the effects of contrast-induced nephropathy. As
shown, post-contrast AKI is not a great risk for patients,
even those with chronic kidney disease [28]. Azizi et al. [11]
found one case of IAAA among 12 cases of RPF. They
stressed on the basis of this one case that regression of the
fibrous plaque remains controversial in RPF secondary to
the aortic aneurysm, even after surgical treatment of the
latter. They also underlined that in this study, patient with
RPF secondary to aorta aneurysm and whose diameter did
not exceed 5mm did not warrant endovascular treatment,
and there was a regression of the plate under corticoster-
oid therapy itself. Aneurysmal dilation (infrarenal aortic
diameter �30mm) was frequently present in 25% of
patients in the 53 consecutive patients with a diagnosis of
idiopathic RPF at our tertiary care referral center in
Netherlands from April 1998 through January 2008 [29].

In our center, cardiology subtype (vascular) was pre-
dominant. It may be due to the fact that we have two

departments of vascular surgery with great expertise in
endovascular aneurysms repair surgery and they have lots
of referral all over the country. First of all, presented sub-
types reflect logistical and clinical reasons. Many patients
with peri-aortic infiltration and hydronephrosis due to
ureteral obstruction are referred to nephrological or uro-
logical departments. In turn, patients with RPF and domin-
ant aortic aneurysms used to be referred to surgical or
cardiology departments. Initial diagnosis and treatment,
often including surgery, are carried out in appropriate
types of units. Moreover, it is the appropriate specialists
who assess patients’ prognosis and conduct their further
monitoring. Of course, in many patients, both forms coex-
ist and such patients should be treated collectively.
Although the pathogenesis of both forms of RPF is still
largely unknown, the division of RPF may result from the
clinical course of the disease: inflammatory aneurysm
and/or obstructive uropathy. Currently, it is difficult to
indicate any additional differences that determine the div-
ision. Hence, the presented study is an attempt to assess
the potential differences between our patients with two
subtypes of the disease. So far, it is not clear why aortic
aneurysm is dominant in some patients with RPF, while
renal complications predominate in others. Despite, the
fact that the first description of RPF is more than 100year
old and came from the case report of Albarran in 1905
[30], there is still no answer in the published literature on
the pathogenesis of this rare entity. Mainly urorenal pres-
entation is reported, although some associations between
IAAA and RPF were reported [11–13] in small series.
Therefore, taking into account our long-term clinical
experience we presented two subpopulations with RPF in
the recent review [2]. Although glucocorticosteroids have
a beneficial effect in most RPF patients, an influence of
other drug classes including mycophenolate mofetil,
cyclophosphamide, azathioprine, methotrexate, cyclospor-
ine and colchicine is still not established. The effect of
these drugs in both subgroups requires further studies.

Due to the diversity of symptoms, diagnosis of RPF
becomes a challenge for specialists in internal medicine,
nephrology, cardiology, angiology, urology, etc. [31].
Nowadays, we can offer a multidisciplinary team approach
with clinical and diagnostic experience in both primary
and secondary RPF as well as the two major subtypes. In
addition, now we do include IgG-4 measurement to
exclude or confirm IgG4-related RPF. Centers specialized
in rare diseases in collaboration with other units and a
referral system yield the best possible outcomes.
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