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Abstract

Retroperitoneal fibrosis is a rare disease characterized
by the development of inflammation and fibrosis in the
soft tissues of the retroperitoneum and other abdomi-
nal organs. Retroperitoneal fibrosis can be of 2 types:
idiopathic and secondary. The recently advocated
concept and diagnostic criteria of immunoglobulin G4
(IgG4)-related disease, derived from research on au-
toimmune pancreatitis (AIP), has led to widespread
recognition of retroperitoneal fibrosis as a condition
caused by IgG4-related disease. We now know that
previously diagnosed idiopathic retroperitoneal fibro-
sis includes IgG4-related disease; however, the actual
prevalence is unclear. Conversely, some reports on AIP
suggest that retroperitoneal fibrosis is concurrently
found in about 10% of IgG4-related disease. Because
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retroperitoneal fibrosis has no specific symptoms,
diagnosis is primarily based on diagnostic imaging
(computed tomography and magnetic resonance im-
aging), which is also useful in evaluating the effect of
therapy. Idiopathic retroperitoneal fibrosis can occur
at different times with other lesions of 1gG4-related
disease including AIP. Thus, the IgG4 assay is recom-
mended to diagnose idiopathic retroperitoneal fibrosis.
High serum IgG4 levels should be treated and moni-
tored as a symptom of IgG4-related disease. The first
line of treatment for retroperitoneal fibrosis is steroid
therapy regardless of its cause. For patients with con-
current AIP, i.e., IgG4-related retroperitoneal fibrosis,
the starting dose of steroid is usually 30-40 mg/d. The
response to steroid therapy is generally favorable. In
most cases, the pancreatic lesion and retroperitoneal
fibrosis improve after the initial treatment. However,
the epidemiology, treatment for recurring retroperito-
neal fibrosis, and long-term prognosis are still largely
unknown. Further analysis of such cases and research
are necessary.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Retroperitoneal fibrosis is a rare disease characterized by
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development of inflammation and fibrosis in the soft tis-
sue of the retroperitoneum and other abdominal organs.
The fibro-inflammatory tissue is most frequently found
peripheral to the abdominal aorta, and the next most fre-
quent location is peripheral to the iliac arteries, urinary
duct, and renal arteries. In some cases, fibro-inflammato-
ry tissue is most frequently found surrounding the pan-
creas. In a recently advocated concept, retroperitoneal
fibrosis is regarded as part of chronic periaortitism. Ret-
roperitoneal fibrosis is generally divided into 2 types: id-
iopathic retroperitoneal fibrosis for which no clear cause
is found, and secondary retroperitoneal fibrosis which
occurs secondary to, for example, drug therapy and ma-
lignant tumors'". Idiopathic retroperitoneal fibrosis was
first reported as retroperitoneal fibrosis causing ureteral
obstruction by Albarran, a French urologist, in 1905. In
1948, 2 similar cases were reported by Ormond. Since
then, idiopathic retroperitoneal fibrosis is also known
as Ormond’s disease™”. About 30% of retroperitoneal
fibrosis occurs secondary to drug therapy and malignant
turnors“’ﬂ.

The recently advocated concept of immunoglobulin
G4 (IgG4)-related disease has led to widespread recogni-
tion of retroperitoneal fibrosis as one of the conditions
caused by IgG4-related disease. The aforementioned
concept of IgG4-related disease was detived from clini-
cal experience and research on autoimmune pancreatitis
(AIP). AIP was first reported as pancreatitis caused by
autoimmunity in Japan[4’5]; subsequently, AIP was found
to be often associated with increased serum IgG4 lev-
els”. Hamano e# a/” reported in 2002 that abundant
infiltration of IgG4-positive plasma cells was found in
both pancreatic and retroperitoneal lesions from patients
with AIP having concurrent retroperitoneal fibrosis.
AIP is concurrently found not only with retroperitoneal
fibrosis, but also with sclerosing cholangitis, sclerosing
sialadenitis, and other various extrapancreatic lesions.
Histopathologically, these lesions are characterized by
the infiltration of IgG4-positive plasma cells as seen in
pancreatic lesions. Based on these observations, the con-
cept of IgG4-related sclerosing disease was proposed by
Kamisawa ¢z a/*”. Since the same disease condition can
be found all over the body, the concept and diagnostic
criteria for IgG4-related disease have been published not
only in association with AIP, but also with rheumatologi-
cal and nephrological diseases, and have attracted con-

10,11
UM Tn a consensus

siderable attention in recent times
meeting, Japanese investigators recommended the adop-
tion of the term “IgG4-related disease” from among
many suggested names, and proposed comprehensive
diagnostic criteria for this condition™". The concept of
IgG4-related disease has been more or less established,
and AIP is now regarded as a pancreatic lesion of IgG4-
related disease. The number of reports on retroperi-
toneal fibrosis as an extrapancreatic lesion of AIP has
increased, and retroperitoneal fibrosis is now regarded as
a typical lesion of IgG4-related disease!™.

Because retroperitoneal fibrosis is essentially a rare
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disease, and the concept of IgG4-related disease is rela-
tively new, not many studies have been published on
IgG4-related retroperitoneal fibrosis. Moreover, the per-
centage of retroperitoneal fibrosis that is IgG4-related
and the clinical differences, if any, between IgG4- and
non-IgG4-related retroperitoneal fibrosis are unknown.
In this report, based on our observation of patients with
AIP, we describe the relationship between retroperito-
neal fibrosis and IgG4-related disease, their clinical fea-
tures, and the effect of therapies.

EPIDEMIOLOGY

Idiopathic retroperitoneal fibrosis is a rare disease, and

epidemiological data are seldom found. However, epide-
miological data from Finland indicate that idiopathic ret-
roperitoneal fibrosis affects 0.1 in every 100 000 people,
and the prevalence is 1.38 in every 100 000 people”. On-
set of idiopathic retroperitoneal fibrosis most frequently
occurs at and above the age of 50 years. Idiopathic ret-
roperitoneal fibrosis is 2-3 times more common in men
than in women™'". About 30% of retroperitoneal fibro-
sis occurs secondary to a particular cause such as drug
therapy, malignant tumors, infection, radiation therapy, or
surgery“’ﬂ (Table 1).

Owing to the establishment of the concepts of AIP
and IgG4-related disease, we now know that many pre-
viously diagnosed cases of idiopathic retroperitoneal
fibrosis are IgG4-related (extrapancreatic lesions of
AIP)D’IS]. However, the concept of IgG4-related disease
is relatively new, and no large-scale epidemiological data
are available to estimate what percentage of retroperi-
toneal fibrosis is actually IgG4-related. Thus, the exact
frequency of IgG4-related retroperitoneal fibrosis is un-
known. Corradi e# a/” reported that IgG4-positive cells
were found in most cases of idiopathic retroperitoneal
fibrosis. Neild ez a/'” studied 12 patients with idiopathic
retroperitoneal fibrosis and reported that the number of
IgG4-positive plasma cells was > 20 per high power field
in 7 of 9 patients whose retroperitoneal tissues were ex-
amined. Zen ez al” reported that among 17 patients who
had a histological diagnosis of retroperitoneal fibrosis,
10 patients (59%) had increased serum IgG4 levels and
extensive IgG4-positive plasma cell infiltration, all of
whom were men 50 years or older. Yamashita ef al'”
reported that among 29 patients studied, the ratio of
IgG4-positive plasma cells to IgG-positive plasma cells
was > 20% in 9 patients (31%), and these 9 patients were
considered to have IgG4-related retroperitoneal fibrosis.
As described above, the proportion of IgG4-related ret-
roperitoneal fibrosis among all cases of retroperitoneal
fibrosis varies between the studies (30%-60%), and the
scale of the studies is invariably small. Further studies at
a larger scale need to be conducted.

On the other hand, most of the studies to assess
the frequency of concurrent retroperitoneal fibrosis in
IgG4-related disease were conducted in patients with
AIP"™ In many of the studies, concurrent retroperi-
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Table 1 Etiological factors of retroperitoneal fibrosis

Etiological factors

Idiopathic RF
IgG4-related lesions Frequency unknown

Secondary RF
Drugs Analgesics, B-blockers, etc.
Malignant diseases Malignant lymphoma, efc.
Infections Tuberculosis, etc.
Radiotherapy Colon cancer, pancreatic cancer, etc.
Surgery Lymphadenectomy, colectomy, etc.
Others Trauma, efc.

RF: Retroperitoneal fibrosis.

Table 3 Frequency of concurrent retroperitoneal fibrosis in

immunoglobulin G4-related disease

Ref. Disease Total Patients Frequency of
number of with RF  concurrent
patients n RF
Takuma et al" AIP 56 4 7.1
Kamisawa et al™ AIP 459 50 109
Hirano et al™ AIP 42 8 19.0
Ohara et al®™ AIP 132 8 6.1
Hamano et al™ AIP 64 8 12.5
Ryu et al™ AIP 67 2 3.0
Song et al™" AIP 25 1 4.0
Chari et al™ AIP 29 3 10.3
Raina et al™ AIP 26 2 7.7
Maire et al™ AIP 28 1 3.6
Ohta et al™ IgG4-related 10 1 10.0
sclerosing
sialadenitis
Zen et al™ IgG4-related 114 13 114
sclerosing
disease
Our cases AIP 51 8 15.7
Total IgG4-related 1103 109 9.9
disease

RF: Retroperitoneal fibrosis; AIP: Autoimmune pancreatitis; IgG4: Immu-
noglobulin G4.

toneal fibrosis, represented by an extrapancreatic le-
sion, was reported in about 10% of patients with AIP.
Takuma ez al'” reported that concurrent retroperitoneal
fibrosis was found in 4 out of 56 patients with AIP (7%);
of these, the onset of retroperitoneal fibrosis coincided
with the onset of AIP in 2 patients, preceded the onset
of AIP in 1 patient, and occurred 1 year after bypass
surgery performed for AIP in 1 patient. Hamano e a/>
reported that concurrent retroperitoneal fibrosis was
found in 8 out of 64 patients with AIP (12.5%). The
onset of retroperitoneal fibrosis was heterochronic to
the onset of AIP in 6 patients; the onset of retroperi-
toneal fibrosis preceded the onset of AIP in 3 patients
and followed the onset of AIP in the other 3 patients'™”
Hirano ez al™” reported that concurrent retroperitoneal
fibrosis was found in 8 out of 42 patients with AIP (19%).
Ohara et al™" reported that retroperitoneal fibrosis, as
represented by an extrapancreatic lesion, was found in 8
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Table 2 Retroperitoneal fibrosis as extrapancreatic lesions of

autoimmune pancreatitis

Cases studied: 51 patients with AIP (2002-2011)

Concurrent RF 8 patients (15.7)
Synchronized onset 5 patients
Heterochronic onset 3 patients
Preceding the diagnosis of AIP 2 patients
Following the diagnosis of AIP 1 patient

Treatment: Steroid therapy at a dose of 30-40 mg per day
Improved 7 patients (87.5)
Unchanged 1 patient (12.5)

RF: Retroperitoneal fibrosis; AIP: Autoimmune pancreatitis.

out of 132 Japanese patients with AIP (6.1%). Moreover,
the results of a Japanese multicenter study indicate that
concurrent retroperitoneal fibrosis was found in 50 out
of 459 patients with AIP who received steroid therapy
(11%)"". The frequencies of concurrent retropetitoneal
fibrosis reported in other countries are as follows: about
3%-4% in Asian countries including South Korea and
China™*", about 8%-10% in the United States”*", and
3.6% in Europem]. In our experience, retroperitoneal
fibrosis, as represented by an extrapancreatic lesion, was
found in 8 of 51 patients (15.7%) diagnosed with AIP
and treated at Kyushu University Hospital (Table 2). Of
these, the onset of retroperitoneal fibrosis was synchro-
nized with the onset of AIP in 5 patients (case presented
in Figure 1), and was heterochronic to the onset of AIP
in 3 patients. Regarding heterochronic onset of retro-
peritoneal fibrosis, the onset of retroperitoneal fibrosis
preceded the onset of AIP in 2 patients (cases presented
in Figure 2) and occurred 6.5 years after pancreatectomy
in 1 patient with suspected pancreatic cancer.

There are reports on IgG4-related retrogeritoneal
fibrosis in diseases other than AIP. Ohta ef a/”’ reported
concurrent retroperitoneal fibrosis in 1 out of 10 pa-
tients (10%) with IgG4-related sclerosing sialadenitis.
Zen et al” reported concurrent retroperitoneal fibrosis
in 13 out of 114 patients (11.4%) with histologically
diagnosed IgG4-related sclerosing disease. Although fur-
ther accumulation of case data is necessary to determine
the accurate frequency of concurrent retroperitoneal
fibrosis, the aforementioned studies suggest that con-
current retroperitoneal fibrosis occurs in about 10% of
IgG4-related disease (Table 3). The concept of 1gG4-re-
lated disease encompasses various disease conditions oc-
curring in various organs; however, the primary cause of
IgG4-related disease has not been elucidated. Moreover,
it is unclear what clinical features determine the involve-
ment of various organs, including the retroperitoneum.
This needs to be elucidated in the future.

DIAGNOSIS

Retroperitoneal fibrosis has no specific symptoms. How-
ever, dull abdominal (flank) pain, back pain, general mal-
aise, fever, and weight loss have been known to occur.
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Figure 1 Typical retroperitoneal fibrosis associated with autoimmune pancreatitis. A, B: Soft tissue (arrow) surrounds the abdominal aorta and common iliac
artery; C: Bilateral hydronephrosis (arrows); D: Swelling and capsule-like rim are seen in the body and tail of the pancreas. This case was diagnosed as autoimmune
pancreatitis; E, F: Fluorodeoxyglucose positron emission tomography images from the same patient; high fluorodeoxyglucose uptake is seen in the body and tail of
the pancreas (arrowhead) and in the retroperitoneal fibrosis lesions (arrowhead) surrounding the common iliac artery (arrows indicate dilated urinary ducts).

Retroperitoneal fibrosis often surrounds the urinary duct
or inferior vena cava, and is often found in association
with hydronephrosis or swelling of the lower extremi-
ties'. In recent times, retroperitoneal fibrosis is often
detected during diagnostic imaging, such as a computed
tomography (CT) scan, in asymptomatic patients under-
going a work-up for AIP (Figure 1). However, it should
be noted that the onset of retroperitoneal fibrosis may
or may not be synchronized with the onset of AIP.
Furthermore, the onset of retroperitoneal fibrosis may
either follow or precede the onset of AIP as described
eatlier. The histological features of retroperitoneal fibro-
sis associated with AIP (i.e., IgG4-related retroperitoneal
fibrosis) include diffused fibrosis, infiltration of IgG4-
positive plasma cells, obliterative phlebitis, eosinophilic
infiltration, and the formation of lymphoid follicles;
these are similar to other lesions of IgG4-related dis-
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ease!™'". Zen et af” reported that obliterative phlebitis

is significantly more frequent in IgG4-related retroperi-
toneal fibrosis than in non-IgG4-related retroperitoneal
fibrosis. However, because surgery for retroperitoneal
fibrosis is rarely performed and because a biopsy of the
retroperitoneum cannot be easily carried out, it is often
difficult to obtain the tissue specimens needed for di-
agnosis. Clinically, retroperitoneal fibrosis is diagnosed
based on the results of diagnostic imaging such as CT
scan and magnetic resonance imaging (MRD™. Involve-
ment of IgG4 is usually determined based on serum
IeG4 levels and the presence/absence of other lesions
such as AIP. Moreover, the effect of therapies is usually
assessed using diagnostic imaging techniques.

There is no hematological parameter specifically
associated with retroperitoneal fibrosis; however, an in-
creased white blood cell count and increased C-reactive
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Figure 2 Retroperitoneal fibrosis occurring before the onset of autoimmune pancreatitis. A 65-year-old man developed hydronephrosis and renal failure. A,
B: Soft tissue was observed surrounding the abdominal aorta and common iliac artery. No abnormality was found in the pancreas. The patient was diagnosed with
idiopathic retroperitoneal fibrosis, and started receiving prednisolone (PSL) at the dose of 40 mg/d. The dose was gradually reduced over approximately 6 mo and
discontinued. The hydronephrosis improved, and the patient continued to be followed up; C, D: Swelling of the pancreas observed on computed tomography images
taken about 1 yr and 6 mo after the discontinuation of PSL. Compared with the initial observation, retroperitoneal fibrosis improved, but persisted. The serum immuno-
globulin G4 level was 366 mg/dL. At that point, the patient was diagnosed with autoimmune pancreatitis, and started receiving PSL again at the dose of 40 mg/d. The
swelling of the pancreas and retroperitoneal fibrosis were improved.

protein levels can be seen as a reflection of acute in- need to be differentiated from retroperitoneal fibrosis"”.
flammation. Moreover, renal dysfunction may be ob- Although the onset of retroperitoneal fibrosis surround-
served due to ureteral obstruction. Diagnostic imaging ing the pancreas is rare, this condition is sometimes dif-
techniques, such as ultrasound (US), CT, and MRI, are ficult to distinguish from the invasion of pancreatic can-
used to diagnose retroperitoneal fibrosis. US is usually cer to the area surrounding the superior mesenteric ar-
performed first, because it is a simple and minimally tery. In patients with previously diagnosed AIP in whom
invasive technique. Typically, retroperitoneal fibrosis is the onset of retroperitoneal fibrosis has occurred simul-
depicted as a hypo- to iso-echoic mass encasing an aorta; taneously with the onset (Figure 1) or relapse of AIP,
however, the sensitivity is low, and US is rather impor- retroperitoneal fibrosis can be relatively easily diagnosed
tant in determining the presence/absence of concurrent based on the aforementioned characteristic findings on
hydronephrosis. The most useful diagnostic imaging US/CT/MRI images and the presence of increased se-
techniques are CT and MRI. On CT images, retroperi- rum IgG4 levels. On the other hand, in some patients,
toneal fibrosis is depicted as a soft tissue mass encasing the onset of retroperitoneal fibrosis precedes the onset
an aorta, which often spreads laterally to involve the of AIP (Figure 2); thus, the measurement of serum
inferior vena cava and urinary duct”" (Figure 1A-C). On IgG4 levels is recommended for idiopathic retroperito-
MRI images, retroperitoneal fibrosis shows low signal neal fibrosis™. When the IgG4 level is high, it should be
intensity on T1-weighted images, and high signal inten- treated and monitored as an IgG4-related disease.
sity on T2-weighted irnages“’m. Moreover, although CT
and MRI excel in their specificity, fluorodeoxyglucose
positron emission tomography is also a useful tool for TREATMENT AND PROGNOSIS
determination of the presence/absence of retroperi- The first line of treatment for retroperitoneal fibrosis is
toneal fibrosis as well as other lesions of IgG4-related steroid therapy, regardless of its cause. Although a few
disease!">"! (Figure 1D-F). asymptomatic patients might need only monitoring, ste-
The retroperitoneum is also a site where tumor le- roid therapy is usually necessary for patients with clinical
sions, such as malignant lymphoma, desmoid fibromato- symptoms (e.g., fatigue, weight loss, and abdominal or
sis, and liposarcoma, often develop. Thus, these diseases back pain) or those with hydronephrosis and acute renal
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failure caused by ureteral obstruction. The efficacy of
immunosuppressants (e.g., azathioprine) and tamoxifen
has been reported mainly in Europe and the United
States"””". However, a randomized controlled trial re-
cently conducted in patients with idiopathic retroperito-
neal fibrosis demonstrated that the efficacy of steroids
in preventing the relapse of retroperitoneal fibrosis was
significantly better than that of tamoxifen”. Moreover,
Zen et al” reported that steroid therapy was effective
regardless of the presence/absence of IgG4-related dis-
ease or serum IgG4 levels!™.

Steroid therapy is also recognized as a standard the-
rapy for ATIP™. The indications of steroid are symp-
toms such as obstructive jaundice due to sclerosing
cholangitis, abdominal pain, and hydronephrosis due
to associated retroperitoneal fibrosis"”. Therefore, ste-
roid therapy is strongly recommended for patients with
concurrent AIP, that is, IgG4-related retroperitoneal
fibrosis. The starting dose of steroid is usually 30-40
mg/d (0.6 mg/kg per day)”™. The response to steroid
therapy is generally favorable. In most cases, the pan-
creatic lesion and retroperitoneal fibrosis improve after
the initial treatment. Among the 8 patients we studied,
clinical improvement was achieved in 7 patients. In 1
patient, the disease condition did not change (Table 2).
As mentioned earlier, the response to steroid therapy is
generally good; however, some patients are resistant to
steroid. Further, the mechanism of steroid resistance is
unclear, and it is difficult to predict the efficacy of ste-
roid therapy before treatment. In our patient who was
refractory to steroid, soft tissue mass surrounding the
abdominal aorta and hydronephrosis did not improve;
however, his pancreatic lesion was improved and renal
function was stabilized. Therefore, we continued with
the maintenance steroid treatment. Zen ¢t a/"” reported
that 8 of 10 patients with IgG4-related retroperitoneal
fibrosis received steroid therapy. One of these steroid-
treated patients experienced relapse twice; however,
remission of retroperitoneal fibrosis was achieved by re-
administration of steroid. In some cases, relapse occurs
after withdrawal from steroid therapy. In other cases, the
ureteral stent cannot be removed because of inadequate
response to steroid therapy. Thus, further study should
be conducted to assess the long-term prognoses of
retroperitoneal fibrosis. Although the use of immuno-
suppressants has been reported in patients with IgG4-
related disease that is recurrent or non-responsive to ste-

roid therapy, no consensus has been reached yet Y,

CONCLUSION

Owing to the newly emerged recognition of retroperito-

neal fibrosis as an extrapancreatic lesion of AIP and the
establishment of the concept of IgG4-related disease,
diagnostic methods and therapies for retroperitoneal
fibrosis have made great progress. Retroperitoneal fi-
brosis, as well as other lesions of IgG4-related disease,
responds to steroid therapy in most cases. However, data
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from more cases need to be collected in order to assess
the long-term prognoses of retroperitoneal fibrosis.
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