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ABSTRACT
Objective. Medical treatment is often
effective in idiopathic retroperitoneal
fibrosis (IRF) but frequently leads to
residual retroperitoneal masses that
may represent active disease or simply
consist of inactive fibrotic tissue. 18F-
fluorodeoxyglucose (18F-FDG) positron
emission tomography (PET) is a func-
tional imaging modality that reliably
assesses disease activity in a number of
inflammatory diseases including IRF.
We used 18F-FDG PET to evaluate the
metabolic activity of residual masses in
a series of IRF patients.
Methods. We studied 7 consecutive IRF
patients, all of whom presented consti-
tutional symptoms and/or pain, and
had high acute-phase reactant levels; 6
had ureteral involvement. IRF was di-
agnosed by means of computed tomog-
raphy (CT), which revealed a peri-aor-
toiliac mass in all cases. Three patients
underwent surgical ureterolysis and 2
received ureteral stents. Subsequently,
5 patients received prednisone, one se-
quential treatment with prednisone and
tamoxifen, and one prednisolone plus
methotrexate. All of the patients under-
went 18F-FDG PET at varying times
after the end of treatment.
Results. The presenting signs/symp-
toms improved in all patients and the
levels of acute-phase reactants signifi-
cantly decreased or normalised. Ure-
teral obstructive disease resolved in all
cases. Post-treatment CT revealed a
considerable reduction in the amount
of IRF, but all of the patients had a
residual retroperitoneal mass. PET
revealed slight aorto-iliac 18F-FDG
uptake in only one patient; all of the
others were negative. No patient re-
lapsed during the follow-up.
Conclusions. Post-treatment residual
masses are frequent in IRF patients
but, in most cases, probably represent
metabolically inactive tissue.

Introduction
Idiopathic retroperitoneal fibrosis (IRF)
is characterised by the presence of a
fibro-inflammatory retroperitoneal mass
that often entraps the ureters or other
abdominal organs (1). Histology shows
a mixture of lymphocytes, plasma cells
and macrophages within a framework

of fibroblasts and collagen bundles (1,
2). IRF is diagnosed by means of com-
puted tomography (CT) or magnetic re-
sonance imaging (MRI), which are also
useful in the follow-up (1). The treat-
ment can be surgical and/or medical:
the former is required when severe ob-
structive complications are present; the
latter, usually based on corticosteroids,
often leads to a substantial reduction in
the size of the retroperitoneal mass (3,
4). However, despite effective medical
treatment, the presence of residual peri-
aortic and peri-iliac tissue is often ob-
served, and it is not known whether the
residual mass is still metabolically ac-
tive or simply represents a fibrous
"scar" (3-5).
Positron emission tomography (PET)
with 18F-fluorodeoxyglucose (18F-FDG)
is a functional imaging modality wide-
ly used in oncology, but increasing evi-
dence suggests that it can be useful in
the evaluation of various inflammatory
diseases, including IRF (6, 7). In a pre-
vious report, we have shown that it is
highly reliable in assessing disease ac-
tivity in IRF (8).
In this study, we used 18F-FDG PET to
evaluate the metabolic activity of resid-
ual retroperitoneal masses in a series of
IRF patients whose disease consider-
ably regressed after prolonged medical
treatment. 

Patients and methods
We studied 7 consecutive IRF patients
referred to our Department between
June 2001 and January 2003. IRF was
diagnosed by means of abdominal CT
in all cases. The patients’ characteristics
at disease onset are shown in Table I. 

Treatment
Three patients (patients 1, 2 and 3) un-
derwent laparotomy for ureterolysis,
and two (patients 5 and 6) received ure-
teral stents. The remaining patient with
ureteral involvement (patient 7) was
neither treated surgically nor received
stents.
All of the patients underwent medical
treatment: 5 (patients 2, 3, 4, 6 and 7)
received a 9-month course of steroids
(oral prednisone 1 mg/kg/day for one
month and then gradually tapered off);
one (patient 5) started on the same
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prednisone schedule, but was switched
to tamoxifen (a fixed oral dose of 30
mg/day) 2 months later because of ster-
oid-induced diabetes mellitus, with tam-
oxifen being stopped after 10 months;
and one (patient 1) was treated with
prednisolone (8 mg/day p.o.) and
methotrexate (10 mg/week i.m.) for 16
months. 

CT and 18F-FDG PET evaluation 
The localisation of IRF on CT at the
time of disease onset is reported in
Table I. All of the patients were fol-
lowed up by means of repeat CT scans
performed approximately every 4-6

months during the course of treatment,
and then every year. CT was also per-
formed at the time of the 18F-FDG PET.
We started using 18F-FDG PET to eval-
uate IRF patients in April 2003. The
median time between the end of treat-
ment and 18F-FDG PET was 15 months
(range 3-24).
18F-FDG PET was performed using a
dedicated system (C-PET ADAC): a
whole-body scan was acquired using a
C-PET ADAC scanner 90 minutes after
the intravenous administration of 18F-
FDG (2 MBq/kg body weight). The
images, which were processed by itera-
tively reconstructing both the raw and

attenuation-corrected data, were re-
viewed by two independent nuclear
medicine physicians who were blinded
to the patients’ clinical conditions and
the CT data. The images were visually
evaluated, and 18F-FDG-uptake in the
abdominal periaortic region was grad-
ed using a semiquantitative scale (0 =
no abnormal uptake; 1 = moderate up-
take; 2=marked uptake).

Results
The presenting signs and symptoms ra-
pidly improved in all cases. Erythro-
cyte sedimentation rate (ESR) and C-
reactive protein (CRP) levels signifi-
cantly decreased or normalised in all
patients.
The ureteral stents were removed in pa-
tients 5 and 6 after respectively four
and six months of medical therapy; in
patient 7, who did not undergo surgery
or receive a stent, the prompt resolution
of bilateral hydronephrosis was sono-
graphically observed one month after
the start of treatment. Further sonogra-
phies were regularly repeated in all of
the patients, only one of whom (patient
6) was found to have moderate and sta-
ble unilateral hydronephrosis.
CT showed that the size of the retro-
peritoneal masses decreased 40-80%
(median 60%) (Table II); at the end of
treatment, all of the patients had resid-
ual retroperitoneal peri-aortic and peri-
iliac tissue (Table II). 
Figures 1 and 2 contain CT scans
showing the change in IRF before and
after treatment in patients 4 and 6.

Table I. Characteristics of the 7 patients with idiopathic retroperitoneal fibrosis at the time of disease onset.

Patient no. Sex Age Clinical symptoms Ureteral ESR* CRP** Distribution of IRF$

(yrs.) involvement (mm/1h) (mg/l)

1 M 43 Low back pain Bilateral 130 200 Periaortic and pericaval 

2 M 50 Back, flank and perineal pain, constitutional Bilateral 48 41 Periaortic and periiliac
symptoms

3 M 55 Back pain, claudication, constitutional symptoms Bilateral 71 41 Periaortic, periiliac and pericaval

4 M 39 Abdominal and back pain, claudication and Absent 25 8 Periaortic and periiliac
constitutional symptoms

5 F 70 Abdominal pain, claudication, constitutional Unilateral 47 37 Periaortic, periiliac and pericaval
symptoms and inferior vena cava syndrome

6 M 37 Constitutional symptoms Bilateral 90 15 Periaortic, periiliac and pericaval

7 M 62 Back pain, constitutional symptoms Bilateral 50 16 Periaortic and periiliac

*ESR: Erythrocyte sedimentation rate; ** CRP: C-reactive protein (normal value < 5 mg/l); $IRF: Idiopathic retroperitoneal fibrosis.

Table II. Characteristics of the 7 patients with idiopathic retroperitoneal fibrosis at the time
of 18F-fluorodeoxyglucose positron emission tomography evaluation. The type and duration
of medical treatments are also shown. 

Pt. Medical treatment (duration) Residual Reduction ESR ¶ CRP ¥ 18F-FDG§ uptake
no. mass in IRF** (mm/lh) (mg/l) (score)$

thickness 
(cm)*

1 Prednisolone plus methotrexate 0.8 80% 20 1.9 0
(16 months)

2 Prednisone (9 months) 1.5 40% 10 7.9 0

3 Prednisone (9 months) 2 50% 33 8.4 0

4 Prednisone (9 months) 1.5 60% 15 2.3 1 

5 Prednisone (2 months) followed 1 70% 11 1.4 0
by tamoxifen (10 months)

6 Prednisone (9 months) 1 60% 24 1.6 0

7 Prednisone (9 months) 1.6 50% 9 5.8 0

*As assessed by computed tomography; **IRF: idiopathic retroperitoneal fibrosis; ¶ESR: erythrocyte
sedimentation rate; ¥ CRP: C-reactive protein (normal value < 5 mg/l); § FDG: fluorodeoxyglucose.
$According to a semiquantitative scale: score 0 = no abnormal uptake; score  1 = moderate uptake;
score 2 = marked uptake.
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18F-FDG PET
During the post-treatment follow-up,
none of the patients showed any symp-
toms or signs attributable to disease
relapse. None of them had persistently
high ESR and CRP levels. The values
at the time of 18F-FDG PET are shown
in Table II. 
The CT scans performed between the
end of treatment and the time of 18F-
FDG PET also showed stable disease in
all of the patients.
The 18F-FDG PET studies revealed no
abnormal uptake in the aorto-iliac re-
gion in six cases (patients 1, 2, 3, 5, 6
and 7); the seventh (patient 4) showed
moderate focal uptake in the aorto-iliac
region (Table II). Figures 1C and 1D
show the PET images of the patient
with residual moderate uptake (patient
4), and Figures 2C and 2D those of a
patient with no abnormal uptake
(patient 6).
After the 18F-FDG PET, the patients
were followed up for a median of 10
months (range 3-12); none of them
showed any clinical, laboratory or radi-
ological signs suggesting a disease
relapse.

Discussion
IRF is a chronic inflammatory disease
of unknown origin; its prognosis is
usually good but, if left untreated, it
may cause severe obstructive compli-
cations and a persistent systemic in-
flammatory response (1). There are no
guidelines concerning the medical
treatment of IRF; however, corticos-
teroids seem to represent the mainstay
of therapy because, in most cases, their
administration alone or in combination
with other immunosuppressive drugs
reduces the bulk of the fibro-inflamma-
tory mass and improves the patients’
general condition (3-5, 9); recent re-
ports have shown that tamoxifen can
also be effective (10). 
However, the medical treatment of IRF
frequently leads to residual retroperito-
neal masses revealed by CT or MRI.
The management of these masses is a
dilemma for clinicians because there is
no reliable and non-invasive means of
assessing the presence of active disease
inside the residual tissue. 
18F-FDG PET is based on the differen-

tial uptake of 18F-FDG by actively me-
tabolising cells. 18F-FDG is transported
into cells on the basis of their rate of
glycolysis and so, given the high glyco-
lytic rate of malignant cells, PET scans
can visualise active neoplastic lesions
as areas of focal hypermetabolism (11).
Inflammatory cells such as lympho-
cytes, plasma cells, neutrophils and fi-
broblasts also avidly take up 18F-FDG
(12), which is why 18F-FDG PET is be-
ing used to image an increasing num-
ber of inflammatory diseases (6,13).
The evaluation of post-treatment resid-
ual disease is a major indication for 18F-
FDG PET in oncology because this
modality seems to be highly reliable in

discriminating persistent viable tumour
and fibrotic changes (14). 
Our IRF patients underwent prolonged
medical treatment, which led to the re-
gression of the retroperitoneal mass,
improvement of the clinical condition
and, in most cases, normalisation of
acute-phase reactant levels. However,
post-treatment CT revealed that all of
the patients had residual masses of
varying thicknesses, and so we decided
to use 18F-FDG PET to evaluate the
possible presence of metabolic/inflam-
matory activity within the residual tis-
sue. Six of the seven patients had no
abnormal 18F-FDG uptake, and the sev-
enth showed only moderate focal aor-

Fig. 2. (A) Pre-treatment computed tomograph-
ic appearance of idiopathic retroperitoneal fibro-
sis in patient 6: the scan (taken at the level of the
lower abdominal aorta) shows a peri-aortic
retroperitoneal mass (arrow).
(B) Post-treatment computed tomography scan
showing a considerable reduction in the size of
the mass with residual retroperitoneal peri-aortic
tissue (arrow).
(C, D) Positron emission tomography scans after
treatment (C, sagittal and D, coronal views)
showing no abnormal 18F-fluorodeoxyglucose
uptake.

Fig. 1. (A) Pre-treatment computed tomograph-
ic appearance of idiopathic retroperitoneal fibro-
sis in patient 4: the scan (taken at the level of the
common iliac arteries) shows a peri-iliac
retroperitoneal mass (arrow).
(B) Post-treatment computed tomography scan
showing a marked reduction in the size of the
mass with residual retroperitoneal peri-iliac tis-
sue (arrow).
(C, D) Positron emission tomography scans (C,
sagittal and D, coronal views) after treatment
showing slight and focal 18F-fluorodeoxyglucose
uptake in the aorto-iliac region (arrow). 
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to-iliac 18F-FDG accumulation. During
the follow-up, none of the patients
showed clinical, laboratory or radiolog-
ical signs of disease relapse. These
findings suggest that the post-treatment
residual tissue observed in our patients
had very low or absent metabolic activ-
ity, as it can be observed in fibrotic tis-
sue.
Our results may have potential implica-
tions for the clinical management of IRF
patients. First, they show that, despite
effective medical therapy, a residual
mass is frequent and, in most cases,
probably represents a silent “scar”. Se-
condly, although not proved by our
study, it is likely that metabolically in-
active residual tissue will not to re-
spond to further medical therapy. Final-
ly, the results of 18F-FDG PET may also
play a role in predicting the post-treat-
ment prognosis. 
Some limitations of our study must be
acknowledged: our patients underwent
18F-FDG PET only after medical treat-
ment and so it is not known whether
they had a pathological 18F-FDG up-
take at disease onset. However, all pre-
vious reports-including ours- concern-
ing 18F-FDG PET in IRF have shown
that 18F-FDG uptake is always striking-
ly higher in the early active stages of
the disease (7, 8, 15); in addition, the
technical procedure and the PET scan-
ner used in this study are the same as
those used in our previous work (8).
The relatively short follow-up of our

patients may be a further limitation,
and so longer prospective studies are
required to assess the long-term prog-
nostic impact of PET results.
In conclusion, medical therapy can be
effective in IRF patients although it of-
ten leaves residual retroperitoneal
masses; on the basis of our 18F-FDG
PET findings, these masses seem to be
metabolically inactive and may there-
fore be simply fibrotic tissue.
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