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the evaluation of RPF. Acute phase reactants alone may not 
be reliable for the management and follow-up assessment of 
the disease. Hybrid imaging in RFP could be more comfort-
able, more accurate, with less radiation burden than different 
separate imaging studies acquired at different points in time.
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Introduction

Retroperitoneal fibrosis (RPF) is a rare collagen vascular 
disease with yet unknown etiology. It is characterized by 
a fibro-inflammatory reaction, usually starting around the 
retroperitoneal vascular structures and extending to the 
neighboring structures, first of all the ureters. RPF usually 
includes chronic periaortitis with inflammatory abdominal 
aortic aneurysms and with perianeurysmal retroperitoneal 
fibrosis. Nevertheless, additional fibrotic processes outside 
the retroperitoneum is not uncommon and is described in 
more than 15% of patients [1–5].

Though the true incidence of RPF is unknown, estimates 
range from 1 in 200,000 to 500,000 [1]. The condition 
occurs in men two to three times as much as in women, and 
peak incidence occurs in patients between 40 and 60 years 
of age.

Over two-thirds of RPF cases are considered idiopathic 
(Ormond’s disease) and one-third of cases of RPF occur 
secondary to other causes (infections, hemorrhage, trauma, 
radiotherapy, surgery, and use of certain drugs). Primary 
retroperitoneal neoplasms (such as lymphoma or sarcoma) 
and metastatic retroperitoneal tumors can also produce a 
desmoplastic reaction and mimic RPF. Malignant RPF is 

Abstract The aim of this article was to critically assess the 
usefulness of hybrid molecular imaging (FDG PET/CT and 
FDG PET/MR) procedures in the evaluation of inflamma-
tory activity in retroperitoneal fibrosis (RPF). A systematic 
review of the literature was performed using PubMed with-
out timeline restriction and using the following keywords: 
retroperitoneal fibrosis, disease activity, diagnostic tech-
niques, PET/CT, PET/MR. We evaluated full text articles 
written in the English language. Case reports, review articles 
or editorials and articles not in the field of interest of this 
review were excluded. Nine articles comprising a total of 
186 patients met the inclusion criteria and were included and 
described in this systematic review. The new hybrid molecu-
lar imaging methods give promising results in the evaluation 
of the activity of the disease, quantification and prediction 
of therapeutic response and in tailoring medical therapy 
in RPF. FDG PET/CT can be a valuable tool in detecting 
disease activity, particularly in asymptomatic patients with 
RPF with acute phase reactant increase. Hybrid imaging 
can predict therapy response outcome and the best time for 
stent removal. Although PET/MR has potential advantage 
in small lesions and has reduced radiation exposure in com-
parison to PET/CT, PET quantification parameters have 
potentially higher diagnostic value over MR parameters in 
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estimated to account for 8% of cases of RPF [6, 7]. Char-
acterizing differentiating features of idiopathic RPF from 
underlying malignancy by radiographic evidence has proven 
challenging.

Patients with RPF typically present with dull abdominal 
and lumbar back pain that becomes acute. Physical exami-
nation is generally unremarkable with the exception of 
hypertension, probably of renal origin. Due to non-specific 
findings, patients can present with renal failure secondary 
to obstructive uropathy and long-standing hydronephrosis 
before the correct diagnosis is made. Ureteral involvement 
is reported in 80–100% of cases, and in the late stage of RPF 
it is characterized by progressive ureteral obstruction [8].

However, determining the presence of active inflamma-
tion is crucial for the management of patients with RPF and 
can be quite difficult, especially on the basis of only clinical 
parameters.

The gold standard for the diagnosis of RPF is still histo-
pathology [9] with its typical presentation (inflammatory 
infiltrate characterized by mononuclear cells, chronic inflam-
mation, fibroblast proliferation and excessive extracellular 
matrix) Fig. 1. Since its invasive nature, priority has been 
given to other less invasive procedures to obtain diagnosis 
as well as in monitoring therapy response.

Despite non-specific inflammatory indicators, such as 
erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP) level, which are usually increased, no biochemical 
element can truly be considered as a specific marker of the 
disease in terms of severity, progression, or response [10].

Because laboratory tests are not often sufficiently spe-
cific, today preference is given to imaging techniques. The 
most commonly used imaging methods in this pathologic 
entity are multidetector computed tomography (MDCT) 
and magnetic resonance imaging (despite their difficulty 
in discriminating between active and fibrotic lesions 
and tumors). Nevertheless, MDCT may be useful in 

differentiating RPF from atherosclerosis or detecting mor-
phological vascular alterations such as stenosis or aneu-
rysms [2, 11]. Unfortunately, administration of intravenous 
contrast agents cannot be performed in many patients with 
renal impairment secondary to obstructive uropathy [12].

In this era, emphasis is placed on the use of nonin-
vasive, safe, fast, informative and comfortable diagnostic 
procedures. For that reason, many clinicians pay more 
attention to the assessment of inflammatory activity in 
RPF with hybrid imaging (positron emission tomography 
with computed tomography—PET/CT; positron emission 
tomography with magnetic resonance imaging—PET/MR) 
using 18F-fluorodeoxyglucose (FDG). FDG is the glucose 
analog that identifies areas of high glucose metabolism, 
since inflammatory cells, such as neutrophils, lymphocytes 
and macrophages, have an increased glucose metabolism 
[13]. The main role of imaging in this field is not only 
its ability to diagnose the disease, but also to evaluate 
its extent, intensity, and most of all to assess therapy 
response, since the prognosis, treatment, and outcome of 
disease depends on it.

Several studies have evaluated the role of hybrid molec-
ular imaging in diagnosing, assessing disease activity and 
monitoring RPF [10, 14–21]. Unfortunately, there is no 
consensus on which diagnostic procedures have the great-
est impact on this issue. Since it is a rare clinical entity, 
insufficiently evaluated, the aim of this study is to sys-
tematically review relevant published articles on hybrid 
molecular imaging in the evaluation of RPF to add a more 
detailed and up-to-date analysis of this field.

Methodology

A comprehensive computer literature search of PubMed 
database was performed to identify relevant published arti-
cles on the role of FDG PET/CT and FDG PET/MRI in 
patients with RPF. We used a search algorithm based on 
the following keywords: retroperitoneal fibrosis, disease 
activity, diagnostic techniques, PET/CT, PET/MRI. Date 
limit was not used. Only full text papers, involving human 
population, written in English language were identified. 
We also searched the reference lists of identified articles 
to locate further papers. Two independent researchers 
reviewed articles to find all articles which can be included 
in this systematic review. Inclusion criteria for study selec-
tion were papers investigating the role of FDG PET/CT 
and FDG PET/MRI in patients with RPF. Case reports, 
review articles or editorials, and articles not in the field of 
interest of this review were excluded.Fig. 1  Typical histopathological finding in retroperitoneal fibrosis: 

dense fibrous tissue with lymphocytes, plasma cells, neutrophils and 
eosinophils
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Results

Results of literature search

The comprehensive computer literature search from PubMed 
database revealed 18 articles. Revision of both the titles and 
the abstracts excluded 11 articles (3 were excluded as not 
within the field of interest of this review, 2 articles were 
excluded as reviews and 6 as case reports). Two additional 
studies were found by screening the references and passed 

inclusion criteria [14, 15] Fig. 2. Thus, nine articles [10, 
14–21] were included in this systematic review (Tables 1, 2).

Nakajo et al. [14] evaluated the usefulness of FDG PET/
CT in six male patients with RPF (five before steroid treat-
ment and one during the treatment). They performed early 
and delayed imaging to examine change in the maximum 
standardized uptake value (SUVmax). Uptake was more 
intense on delayed images similar to the pattern observed 
in malignancies. Dual time point imaging was not useful to 
differentiate malignancy from RPF.

Fig. 2  Flowchart of the search 
for eligible studies on the role 
of hybrid molecular imaging in 
diagnosing, assessing disease 
activity and monitoring retrop-
eritoneal fibrosis

Table 1  Patient and study 
characteristics of the included 
articles

a  NR not reported

Authors Year Country Type of study No of 
patients 
evaluated

Mean age Gen-
der (% 
female)

1 Nakajo et al. 2007 Japan Retrospective 6 64 0
2 Piccoli et al. 2010 Italy Prospective 7 64 14
3 Bretagna et al. 2012 Italy Retrospective bicentric 25 61 20
4 Guignard et al. 2012 Switzerland Retrospective 10 53 90
5 Moroni et al. 2012 Italy Prospective 22 NRa NR
6 Fofi et al. 2015 Italy Retrospective 7 59 29
7 Ruhlmann et al. 2016 Germany Prospective 17 58 24
8 Fernando et al. 2016 UK Prospective 78 59 28
9 Thuermel et al. 2016 Germany Prospective 14 NR NR
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3  years after that, Piccoli et  al. [15] reported seven 
patients with RPF who were prospectively studied to evalu-
ate usefulness of FDG PET/CT in clinical management and 
ureteral stenting/stent removal. The authors noticed that 
CRP level was not uniformly related with severity and the 
clinical picture of RPF. After therapy, firstly clinical signs 
of disease remitted, and then the CRP level decreased. FDG 
PET/CT examination was mostly reliable as a therapeutic 
guide. The best time for stent removal was when there was 
no active disease on PET/CT examination.

Bertagna et al. [10] conducted a retrospective bicentric 
study in which they enrolled 25 patients with RPF (18 as 
initial evaluation, 3 during follow-up, 3 during steroid ther-
apy, 1 for reevaluation of disease). The aim of the study 
was to assess the feasibility of PET/CT in patients affected 
by RPF for both an initial evaluation, during follow-up and 
for therapy response. Among the group of patients who 
performed an initial evaluation, 10/18 underwent a second 
PET/CT examination after steroid therapy. The authors sug-
gested that FDG PET/CT is more sensible in early detection 
of therapy efficacy, since SUVmax values decreased sta-
tistically significantly in patients with complete metabolic 
response, while MDCT showed reduction of the mass or an 
unchanged scenario.

In the same year, Guignard et al. [16] reviewed ten 
patients suffering from RPF and observed clinical changes 
between baseline PET/CT scan and follow-up. Unlike bio-
logic and CT parameters, FDG uptake was the most rel-
evant parameter to measure the severity of inflammation, 

while CT was better in the delineation of periaortitis and 
its extension to adjacent structures.

Moroni et  al. compared the levels of CT contrast 
enhancement (CE) and FDG uptake in the fibro-inflam-
matory mass and their relationship with the most com-
mon inflammatory markers (CRP, ESR). FDG PET/CT 
was performed in 7 newly diagnosed patients and in 15 
patients with known disease (5 patients with relapse, 5 
patients in remission without therapy and 5 patients still 
under therapy). Follow-up PET/CT was performed in nine 
patients. The CT CE level of the mass was determined in 
all patients 15 days before PET/CT. The CT CE status of 
RPF was scored as: 0 (CE < 20 HU, inactive disease); 1 
(CE 20–30 HU, moderate disease activity); or 2 (CE > 30 
HU, marked disease activity). All patients were split in 
two groups: A (active disease) and B (inactive disease). 
Patients with disease status score 1 or 2 with increased 
CRP and ESR value formed group A. Patients with dis-
ease status score 0 with normal CRP and ESR level were 
in group B. There was significant differences between the 
median SUVmax values of these groups (it was higher 
in A group). The ROC analysis showed that using SUV 
threshold greater than 2.76, active disease was detected 
with a sensitivity of 95.5% and inactive disease with a 
specificity of 90.9%. Significant agreement was found 
between visual assessment of FDG uptake and CE score 
(87.8%, p < 0.01) and between the SUVmax value and 
CE score (90.9%, p < 0.01). Significant correlations were 
observed between ESR and SUVmax value (rho = 0.55), 

Table 2  Technical data and imaging techniques in the included articles

Authors Type of device FDG-injected dose Time between the 
injection of FDG and 
PET acquisition (min)

Type of image 
analysis

PET timing

1 Nakajo et al. PET/CT 3.7 MBq/kg 60–120 Visual and semiquan-
titative

Before therapy in 5 and 
after in 1 pt

2 Piccoli et al. PET/CT 305–430 Mbq 60 Visual and semiquan-
titative

Before and after therapy 
in all pts

3 Bretagna et al. PET/CT 259–407 MBq 60 Visual and semiquan-
titative

Before therapy in 18 
and after therapy in 
17 pts

4 Guignard et al. PET/CT 370 MBq 60 Semiquantitative Before and after therapy
5 Moroni et al. PET/CT 199–478 MBq 50–60 Visual and semiquan-

titative
Before therapy in 12 

pts, after therapy in 5; 
at follow-up in 7 pts

6 Fofi et al. PET/CT 3.7 MBq/
kg ± 37 MBq

60–90 Semiquantitative Before and after therapy

7 Ruhlman et al. PET/CT and PET/MR 300 ± 64 MBq 60 ± 5 Visual and semiquan-
titative

Before therapy in 6 pts, 
during therapy in 
16 pts

8 Fernando et al. PET/CT 350 MBq 140 ± 41 Visual and semiquan-
titative

47 during therapy

9 Thuermel et al. PET/MR 300 MBq 90 Semiquantitative Before and after therapy
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SUVmax and CRP (rho = 0.56) and among inflammatory 
markers’ levels and CE score (p < 0.05) [17].

In 2015, Fofi et al. investigated the role of FDG PET/
CT in the management of RPF at periodic follow-up exami-
nation and evaluated the correlations between biochemical 
markers and PET/CT parameters of disease activity. This 
retrospective study evaluated seven consecutive patients 
with RPF during 10 years. In PET-positive patients, they 
found elevated ESR in three patients, high CRP level in four 
and high BUN and serum creatinine in one, while there was 
one PET-positive patient with normal laboratory parameters. 
Stepwise regression showed that serum creatinine, blood 
urea nitrogen (BUN) and CRP if considered together were 
significantly correlated with SUVmax (p = 0.000003057). 
After medical therapy and progressive clinical remission, 
FDG PET/CT showed complete normalization of FDG 
uptake, while CT did not show any change [18].

In 2016, Ruhlmann et al. assessed RPF in 22 patients 
with FDG PET/CT examination, which was followed by 
abdominal PET/MR scan in 17 patients. The patient cohort 
was subdivided into two groups: 6 examinations in untreated 
and 16 in treated patients. FDG PET/CT analysis included 
assessment of SUVmax; MR analysis including evaluation 
of T2-weighted image signal intensity, contrast enhance-
ment and diffusion restriction (ADC values). The differences 
in the hyperintense signal between the two patient groups 
were statistically significant only for the T2-W images 
(p = 0.0124). Quantitative analysis revealed significantly 
higher SUVmax in untreated patients on PET/CT and PET/
MR (p = 0.0154). The mean values for ADC min and ADC 
mean were lower in the untreated group. Untreated patients 
showed statistically higher ESR and CRP values than the 
treated patients. There was significant inverse correlation 
between ADC min and SUVmax on PET/MR (r = –0.65, 
p = 0.0019) and moderate correlation between CRP and 
SUVmax on PET/MR (r = 0.45) [19].

Fernando et  al. prospectively evaluated 78 patients 
who underwent PET/CT, CT and blood tests, to evaluate 
the potential of FDG PET/CT in clinical decision mak-
ing and management of RPF. The median follow-up was 
16 months, and 23 patients came to follow-up PET/CT. 
Of the 78 patients, 62 (79%) were prescribed steroids, of 
whom 47 (76%) underwent PET/CT examination. Response 
to steroids corresponded to the degree of initial FDG uptake 
on PET. Patients with high-grade FDG avidity were more 
likely to respond to steroids than patients with low-grade 
FDG avidity or negative PET. In 29% of scans, there was 
discordance between FDG PET/CT findings and inflamma-
tory markers. In 19/38 scans, there was FDG uptake within 
the RPF despite normal marker levels, and ten patients with 
no FDG uptake had raised markers and had no response to 
steroids. The negative predictive value of FDG PET/CT was 
100% (95% CI 0.95–0.97); the positive predictive value of 

atypical high-avidity FDG PET/CT for detecting malignancy 
was 50% (95% CI 0.12–0.43) [20].

Finally, Thuermel et al. evaluated the value of FDG PET/
MR with regard to disease activity, extent and vascular 
involvement compared to clinical and laboratory parameters. 
They enrolled 14 patients who underwent PET/MR. Quali-
tative (visual 4-point scale) and quantitative image analysis 
(SUVmax, target–background ratio—TBR, RPF thickness 
and volume) was done. The laboratory parameters (ESR, 
CRP) did not correlate with PET/MR parameters. In 29% 
of patients with active disease seen on PET/MR, the labora-
tory parameters were in the normal range. SUVmax, TBR 
and volume of retroperitoneal mass differed significantly 
between therapy-naive patients and patients under therapy 
(SUVmax p = 0.004, TBR p = 0.015, volume p = 0.015) 
[21].

Discussion

Nowadays, there is a tendency to use molecular imaging in 
the diagnosis of various inflammatory diseases, including 
RPF. This hybrid model provides information of the pre-
cise anatomic localization of the disease and the functional 
changes at the cellular level. Also, one of the benefits of this 
examination is the assessment of the whole body, which is 
especially important to exclude malignancy/malignant RPF. 
It involves simultaneous scans instead of two consecutive 
scans that may be considered beneficial with regard to 
patient comfort.

Hybrid imaging is more expensive than CT scan. How-
ever, it has better performance and ability to semi-quanti-
tatively evaluate and monitor the inflammatory activity in 
pathological focus that cannot be done with other morpho-
logic examinations. Radiation exposure in PET/CT exami-
nation (about 25 mSv) comes from the radiation emitted by 
the radiopharmaceutical (one-third of the total value) and 
from the CT component. Using a low-dose CT protocol, the 
mean CT radiation dose can be reduced by 32%. Thus, the 
mean effective dose can be reduced without degradation of 
image quality. Reduced radiation exposure is even more pro-
nounced in PET/MR examination, which is having radiation 
only from the use of a radiopharmaceutical [18, 19, 22, 23]. 
Hybrid imaging may replace the use of non-purposive labo-
ratory and radiological procedures that are not sufficiently 
informative in assessing the activity of inflammatory disease 
in RPF. Thus a overall cost effectiveness of hybrid imaging 
can be considered better.

However, the exact usefulness of hybrid imaging in 
patients with RPF is unknown due to a small number of 
studies that evaluated this rare disease. Also, there are no 
established PET/CT or PET/MR criteria for the diagnosis of 
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this pathological entity [11]. Comparative characteristics of 
these two diagnostic procedures are given in Table 3.

Regardless of the method of evaluation of disease activity, 
the majority of available studies suggest that FDG PET/CT 
could be useful in evaluating the disease extent and activity 
at the time of diagnosis. The evaluation of the metabolic 
activity of RPF on PET/CT can be done by visual analysis 
(Fig. 3). It is usually performed in four-point graded scale, 
based on the vessel-to-liver FDG uptake ratio (0: no uptake, 
1: uptake less than that of the liver, 2: uptake equal to that of 
the liver, and 3: uptake greater than that of the liver); a visual 
score above 1 is usually considered a positive criterion for 
active RPF. Semiquantitative analysis is also used, based on 
the calculation of SUVmax, target–background ratio—TBR, 
RPF thickness and volume.

FDG PET/CT can be also useful in cases of exacerbation 
and progression of disease, highlighting new foci of inflam-
mation not documented at morphological imaging [10, 20]. 
Nakajo et al. [14] suggested that FDG PET/CT could be 
helpful in assessing disease activity during or after treatment 
in patients with normal inflammatory marker levels and sta-
ble residual mass on repeated MDCT scans. Assessment of 
FDG uptake based on the calculation of the SUVmax can 
be useful for treatment response evaluation and follow-up 
of these patients [10, 15, 16]. The authors proposed that 
FDG PET/CT could be used in both diagnostic and follow-
up workup, to tailor medical and surgical decisions [10, 15, 
16, 18, 20]. In patients who have RPF with no FDG uptake, 
stent removal might be done earlier in the disease course 
and thus spared of potential complications of unnecessary 
treatment [15].

Fernando et al. stated that PET/CT was good in identify-
ing patients at high or low risk of malignancy before biopsy. 
Their results indicate that patients with highly FDG-avid 
lesions, which are not perivascular, are highly suspicious 
for malignancy before biopsy with sensitivity of 100%. On 
the other hand, the positive predictive value of atypical high-
avidity FDG PET lesions for detecting malignancy was 50%. 
This finding may have clinical value, because biopsy in these 
situations can be challenging owing to the risk of arterial 
injury [20].

According to Fernando et al., response to steroids cor-
responded to the degree of initial FDG uptake on PET/CT 
examination. The authors also have noticed that only patients 
with high-grade FDG avidity had good therapy response to 
steroid therapy.

On the other hand, patients with negative FDG PET/
CT and others with low-grade FDG avidity on the PET/CT 
examination did not have a measurable response to steroid 
treatment. Thus, steroids may not be beneficial if PET/CT 
scans were negative [20]. Since, morbidity associated with 
oral steroids is considerable, with >80% complaining of one 
or more side effect, an individualized approach based on the 
prediction of response is desirable [24].

It seems that FDG uptake was in close relationship with 
the CE score. However, inconsistent PET results were 
obtained in patients with diffuse aortic calcifications and 
others who had FDG-inactive RPF, but elevated inflamma-
tory markers. False increase of FDG uptake may be related 
to beam-hardening artifact, which should not be overlooked 
since many patients with RPF have vascular calcifications 
[17].

On the other hand, PET/MR has a different study analy-
sis from PET/CT. PET/MR image analysis includes visual 
assessment of the signal intensity on T2-W images and rela-
tive contrast uptake in RPF lesions on the contrast-enhanced 
fat-saturated T1-W images. The findings were considered 
qualitatively positive if there was a high signal intensity on 
DWI images and low signal on the corresponding ADC map. 
Then these changes were quantitatively analyzed by round-
ing ellipsoid regions of interest with identical position and 
size on the DWI images and the ADC maps [19].

According to Ruhlmann et al., T2-W imaging can be 
helpful in differentiating between acute and non-acute 
stages of RPF. In the acute phase of disease, higher sig-
nal intensities are observed. They are probably caused by 
structural tissue changes due to edema and hypercellularity 
in the active phase of the disease. The authors also found 
significantly higher values for contrast enhancement, DWI 
and FDG uptake in active RPF than in patients treated with 
RPF. The advantage of using PET/MR in small lesions was 
also noted [19].

Table 3  Characteristics and 
differences between PET/CT 
and PET/MR examination

PET/CT PET/MR

Radiation burden Higher Lower
Availability of the device More often available Less available
Price per examination Lower Higher
Duration of the examination Short examination time Longer examination time
Usefulness in patients with metal implants Useful Limited usefulness
Usefulness in patients with renal impairment Useful Limited usefulness due 

to the use of contrast
Usefulness in evaluation of small lesions Limited usefulness Useful
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Current studies show that DWI is highly beneficial for 
functional assessment of acute stage of RPF, which can be 
useful since it is free of gadolinium-associated risk factors. 
This may be very useful in RPF patients, who are likely 
to suffer from renal insufficiency due to frequent ureteral 
compression. The benefits of PET/MR are also seen due to 
reduced radiation exposure [19].

However, the PET parameters (FDG uptake score and 
SUVmax) showed higher statistical significance than the 
MR parameters (DWI, T2 signal intensity and ADC values) 
in discrimination between the treated and untreated RPF 
patients. Thus, PET can have potentially higher diagnos-
tic value over MR [19]. Other quantitative PET parameters 
(TBR and volume of retroperitoneal mass) differed signifi-
cantly between treated and untreated patients [21].

Since the pathological characteristics of the infiltrate in 
retroperitoneal fibrosis do not differ significantly regard-
less of the type of retroperitoneal fibrosis (idiopathic, 
malignant, radiotherapy induced), additional data are 
necessary (anamnestic data on the use of certain drugs, 
radiation exposure and laboratory analysis).

Most authors agree that the laboratory parameters of 
inflammation have limited importance in RPF, due to 
their low specificity. Literature data show that inflamma-
tory markers have a sensitivity of 71% and a specificity 
of 62% in detecting active or inflammatory RPF if FDG 
PET/CT is used as a proxy for inflammatory activity in 
RPF. Around 29% of patients had discordance between 
serum inflammatory markers and FDG PET/CT findings, 

Fig. 3  Intensive FDG accumulation in soft tissue mass which surrounds the aorta and both iliac arteries and which is in close contact with the 
psoas major muscle on the right side
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raising questions about the validity of surveillance sched-
ules based on serum markers alone [20].

Raised inflammatory markers and negative PET scans 
may be a reflection of systemic autoimmune diseases, 
infections, etc. [17]. Acute phase reactants alone may not 
be reliable for the management and follow-up assessment of 
disease. On the other hand, in patients with ureteral involve-
ment, CRP together with BUN and serum creatinine has 
significant correlation with PET/CT results and can help the 
physicians in their therapeutic approach better than a single 
parameter [18].

Conclusion

Retroperitoneal fibrosis is a rare entity still not sufficiently 
clarified. The new hybrid molecular imaging methods give 
promising results in the evaluation of the activity of the 
disease, as they are more informative than standard radiol-
ogy techniques. It seems that FDG PET/CT examination of 
RPF could be more comfortable and more accurate, with 
less radiation burden than different separate imaging studies 
acquired at different points in time. This could be impor-
tant especially in patients with renal impairment in whom 
administration of i.v. contrast agents cannot be performed 
on MDCT.

FDG PET/CT can be a valuable tool in detecting disease 
activity, particularly in asymptomatic patients with RPF with 
acute phase reactant increase [17]. A special role of molecu-
lar imaging can be in the quantification and prediction of 
therapeutic response and in tailoring medical therapy [10, 
15, 16, 20]. Hybrid imaging can predict therapy response 
outcome and predict the best time for stent removal [15, 20].

Inflammatory markers alone have limited correlation 
with PET parameters in the evaluation of RPF. However, 
in patients with ureteral involvement, CRP together with 
BUN and serum creatinine has a significant correlation with 
PET/CT results. PET/MR has a potential advantage in small 
lesions and has reduced radiation exposure in comparison 
to PET/CT. However, PET quantification parameters have 
potentially higher diagnostic value over MR parameters 
in the evaluation of RPF [19]. Further prospective multi-
center studies are necessary to confirm these finding and this 
hypothesis and refine the clinical role of molecular imaging 
in retroperitoneal fibrosis.
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