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ABSTRACT 

Background: The aim of this study was to evaluate the prognostic value of persistent 

retroperitoneal fibrosis FDG uptake using FDG/PET CT in patients with idiopathic 

retroperitoneal fibrosis (IRF). 

Methods In this monocentric retrospective cohort study, all patients admitted for IRF from 

January 2009 to December 2017 underwent a FDG/PET CT at diagnosis and during follow 

up. Metabolic activity of IRF was assessed by retroperitoneal fibrosis FDG uptake measured 

as maximal standardized uptake value (SUVmax). The primary outcome was IRF relapse rate 

during follow-up. 

Results: 23 consecutive patients (54.7 [36.9-89] years, 73.9% of men) diagnosed with IRF 

had FDG/PET CT imaging performed at diagnosis, 3.1 [1-8.7] months (i.e 1st evaluation) and 

10.4 [4.9-17.5] months (i.e 2nd evaluation) after diagnosis. High FDG retroperitoneal fibrosis 

uptake was present in all patients at diagnosis (SUVmax 6.5 [3.8-11.9]) and persisted in 16 

(69.6%; SUVmax 3.65 [2.1-5.4]) and 12 (52.2%; SUVmax 3.75 [2.7-7.8]) patients, at 1st and 

2nd evaluation respectively. All but one patient had received steroids at IRF diagnosis and 21 

(91.3%) were in complete remission at both 1st and 2nd evaluation. During a median follow-up 

period of 38.7 [3-106.9] months, 6 (26.1%) patients suffered IRF relapse that occurred 15.7 

[9.2-42.8] months after diagnosis. Multivariate analysis showed that only persistent 

retroperitoneal fibrosis FDG uptake at 2nd evaluation was associated with IRF relapse 

(p=0.046).  

Conclusions In IRF, persistent retroperitoneal fibrosis FDG uptake during follow up is 

associated with clinical outcome. FDG/PET CT may help to better stratify the risk of relapse 

and target therapy in IRF. 

 

KEYWORD idiopathic retroperitoneal fibrosis; FDG/PET CT; relapse 
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INTRODUCTION 

Idiopathic retroperitoneal fibrosis (IRF) is a rare inflammatory disorder, characterized by the 

presence of a fibro-inflammatory tissue surrounding abdominal vessels and often obstructing 

the ureters 1-3. Treatment of IRF is based on steroids that are highly effective to obtain 

remission 4. However, the high rate of relapse once steroids are withdrawn led to prolonged 

therapy in most patients 4. Being able to select patients according to their risk of relapse 

would probably help physicians to optimize maintenance treatment.  

18F-fluorodeoxyglucose-positron emission tomography (FDG/PET CT) is a useful tool for 

detection of inflammatory changes in numerous inflammatory diseases including IRF 5-10. To 

our best knowledge, no study tested FDG-PET/CT in order to predict outcome in IRF.  

We hypothesized that long-standing FDG/PET CT uptake of retroperitoneal fibrosis might be 

a predictor of relapse. The aim of this study was to analyze both retroperitoneal fibrosis FDG 

uptake at diagnosis and follow up along with clinical outcome in patients admitted for IRF. 

 

PATIENTS and METHODS  

Patients 

All charts of consecutive adult patients hospitalized over an 8-year period (from January 2009 

to December 2017) for a new diagnosis of IRF in the Department of Internal Medicine (Bichat 

Hospital, Paris, France) were retrospectively reviewed. Exclusion criteria were previous 

treatment for retroperitoneal fibrosis and secondary retroperitoneal fibrosis including drug-

related retroperitoneal fibrosis, tuberculosis, neoplasia and Erdheim-Chester disease. IRF was 

diagnosed by abdominal CT or MRI, following commonly accepted radiological criteria 
1,2,11. 

Retroperitoneal biopsy was done in patients with suspected secondary forms or atypical mass 

localization. All patients with IRF underwent FDG/PET CT at diagnosis and during follow 

up. IRF relapse was defined by the presence of recurrent or new-onset disease related 
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symptoms (abdominal/back pain, fatigue, weight loss and/or low-grade fever), hydronephrosis 

and/or mass enlargement on CT or MRI associated with an increase in CRP values. IRF 

complete remission was defined by the disappearance of initial symptoms associated with 

normal CRP, decreased/stabilization of serum creatinine level and decreased/stabilization of 

the retroperitoneal mass on CT or MRI. The primary outcome measure was IRF relapse rate 

over follow up.  

 

Ethical statement 

Our study is a human non-interventional retrospective study where 1-subjects were not 

assigned to treatment, 2-subjects were assigned to a diagnosis strategy within current practice, 

3-epidemiological methods were used to analyze the data, and 4- information used in the 

study were collected for clinical care. According to the Public Health French Law (art L 

1121-1-1, art L 1121-1-2), written consent are not required for human non-interventional 

studies. For ethical consideration, patients were however informed that data that was collected 

in medical records might be used for research study in accordance to privacy rule. The study 

protocol conforms to the ethical guidelines of the 1975 Declaration of Helsinki and was 

approved by the local ethics committee (Institutional Review Board IRB 00006477 of 

HUPNVS, Paris 7 University, AP-HP). 

 

Data collection 

International Classification of Disease codes (ICD-10) for retroperitoneal fibrosis (N135, 

C786, M728) were used for patients screening. Data were extracted from the French 

Diagnosis Related Groups (DRG) based information system (PMSI, programme de 

médicalisation des systèmes d'information) databases. Information regarding eligibility 

condition were obtained from medical records. All patients underwent blood sampling for 
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markers of inflammation (CRP and white blood cell count), abdominal CT or MRI and 

FDG/PET CT at diagnosis and during follow up. Demographic data, medical history, 

laboratory findings, imaging findings and follow up data were retrieved from medical records.  

 

Treatment protocol 

According to clinical practice, first line therapy for IRF was steroid alone (prednisone) given 

orally at a starting dose of 1mg/kg/day for 4 weeks. Prednisone dose was then tapered by 

10mg every 4 weeks until dose was 20mg/day, then by 5mg every 4 weeks until 10mg/day 

and eventually by 1mg every 4 weeks until 7mg/day. Depending of IRF remission status and 

steroids-related toxicity over follow up, low dose steroids (7mg/day) was prolonged 12 to 36 

months. Treatment of relapse consisted of immunosuppressive drugs (IS), mainly 

methotrexate (15 to 20 mg/week) or rituximab (1g as an infusion on days 0 and 14), in 

association with steroids. 

 

FDG/PET CT retroperitoneal fibrosis uptake measurement  

FDG/PET CT was performed using a hybrid PET CT scanner (Discovery 690, GE 

Healthcare) after an overnight fast. Images were acquired from the skull base to the proximal 

thighs (3 min per bed position), 60 min after intravenous administration of 3.5 MBq/kg 18F-

FDG. In diabetic patients, glucose should be <12.0 mmol/L at the time of 18-FDG injection. 

Low-dose CT (100 keV and 140 mA with current modulation system) without contrast 

enhancement was acquired for anatomic correlation and attenuation correction of the PET 

data. PET images were reconstructed using 3-dimensional time-of-flight ordered-subsets 

expectation maximization with and without attenuation correction and reoriented in axial, 

sagittal, and coronal slices (3 mm cross-section thickness and 256x256 matrix for a visual 

field of view of 60 cm). Reconstructed images were displayed on an ADW workstation (GE 
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Healthcare) for visual analysis. PET (attenuation corrected and non-corrected) images alone 

and co-registrated PET CT images were analyzed by two senior nuclear medicine physicians 

to detect foci of non-physiological hypermetabolism. The presence of a retroperitoneal 

fibrosis FDG uptake was defined as a circumferential linear FDG uptake matching with the 

circumferential soft-tissue thickening around the distal aorta and/or common iliac vessels on 

CT. The 18-FDG uptake was measured by generating a volume of interest to calculate the 

maximal standardized uptake value. Only the SUVmax has been considered in the results to 

avoid partial volume effect.  

 

Statistical analysis  

Data are expressed as median with range for variable with non-Gaussian distribution or 

frequency (percentage) as appropriate. Comparisons between patients with and without IRF 

relapse were made using Mann–Whitney tests for continuous variables and Chi2 tests for 

categorical variables. For the multivariate analysis, a logistic regression procedure including 

all variables that had a significant bivariate relation (as defined by a p value of less than 0.05) 

with the primary outcome was performed. Kaplan-Meïer method was used to represent IRF 

relapse according to the FDG retroperitoneal fibrosis uptake (i.e. with or without FDG uptake) 

observed at 2nd evaluation. Two-sided P values of less than 0.05 were considered to indicate 

statistical significance. Statistical analyses were performed with R software version 3.1.0.  

 

RESULTS  

Patient characteristics  

From January 2009 to December 2017, 31 consecutive patients admitted for retroperitoneal 

fibrosis were eligible for the study. Eight patients were excluded because retroperitoneal 

fibrosis was already known and previously treated (n=7) or secondary to endometrial 
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neoplasia (n=1). Overall, 23 patients with a new diagnosis of IRF were studied. Seventeen 

patients (73.9%) were male and the median age was 54.7 [34.4-89] years. At IRF diagnosis, 

20 (86.9%) and 13 (56.5%) had abdominal/back pain and systemic symptoms (fatigue, weight 

loss and/or low-grade fever), respectively.  CRP was high (>20mg/L) in 12 (52.2%) patients. 

High serum creatinine concentration (>100µmol/L) caused by ureteral obstruction requiring JJ 

stent at diagnosis was observed in 10 (43.5%) patients. Retroperitoneal fibrosis was peri-

aortoiliac, peri-aortic and peri-iliac in 11 (47.8%), 10 (43.5%) and 2 (8.7%) cases, 

respectively with a median fibrosis thickness of 16 [10-57] mm on imaging diagnostic. In 8 

(34.8%) cases, retroperitoneal fibrosis was surrounding an aneurysmal abdominal aorta. 

Retroperitoneal biopsy was performed in only 10 (43.5%) patients and revealed IgG4-related 

disease in 3 cases (Table 1).  

 

FDG/PET CT retroperitoneal fibrosis uptake  

FDG/PET CT imaging was performed at diagnosis, 3.1 [1-8.7] months (1st evaluation) then 

10.4 [4.9-17.5] months (2nd evaluation) after IRF diagnosis in all patients. Reproducibility 

(proportion of agreement of 100%) between the readers to assess the metabolic activity of 

retroperitoneal fibrosis was excellent at each evaluation. At diagnosis, retroperitoneal fibrosis 

FDG uptake was abnormal in 23 (100%) patients with a median maximum standardized 

uptake value (SUVmax) of 6.5 [3.8-11.9]. All but one patient received steroids (prednisone, 

initial dose 1mg/kg daily) that was started after the FDG/PET CT imaging performed at 

diagnosis in all cases. All but 2 patients (91.3%) were in complete remission at the 1st 

evaluation and 2nd imaging evaluation, while FDG retroperitoneal fibrosis uptake was still 

high in 16 (69.6%; SUVmax 3.65 [2.1-5.4]) and 12 (52.2%; SUVmax 3.75 [2.7-7.8]) patients, 

respectively (Figure 1 and Table 2). Interestingly, metabolic activity of retroperitoneal fibrosis 
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assessed by retroperitoneal fibrosis FDG uptake SUVmax significantly correlated with CRP 

level measured at the concomitant time (p=0.0004, R2=0.26; Figure 2).  

 

FDG/PET CT retroperitoneal fibrosis uptake and clinical outcome 

During a median follow-up of 38.7 [10-106.9] months, 6 (26.1%) patients experienced IRF 

relapse. In all cases, relapse occurred after the 2nd FDG/PET CT imaging evaluation. The 

median time to relapse from diagnosis and 2nd evaluation was 15.7 [9.2-42.8] and 2.7 [0.8-

28.8] months, respectively. At relapse, all 6 patients were still receiving prednisone at a 

median dose of 8.5 [5-15] mg/day.  

Univariate analysis showed that CRP level at diagnosis (p=0.025), lack of complete remission 

at 1st and 2nd evaluation (p=0.059) and persistent retroperitoneal fibrosis FDG uptake at 2nd 

evaluation (p=0.014) were associated with IRF relapse (Tables 3). In the multivariate 

analysis, only persistent retroperitoneal fibrosis FDG uptake at 2nd evaluation (p=0.046) was 

associated with IRF relapse (Table 3). Sensitivity, specificity, negative predictive value and 

positive predictive value of persistent retroperitoneal fibrosis FDG uptake at 2nd evaluation to 

predict IRF relapse were respectively 100%, 60%, 100% and 50%. In Kaplan-Meier analysis, 

retroperitoneal fibrosis FDG uptake at 2nd evaluation was significantly associated with IRF 

relapse (p=0.017; HR 7.1 95%CI [1.4-35.9]) (Figure 3).  

Treatment of relapse consisted of increased prednisone daily dose in all cases associated 

immunosuppressive drugs (IS) in 4 patients, including methotrexate (n=2) and rituximab 

(n=2). At last visit, all patients were in complete remission while having received steroids for 

26.9 [7.6-106.9] months. Thirteen (56.5%) patients were still treated by steroids. In 3 (13%) 

patients, steroids were associated with IS. Two (16.7%) patients died from severe infection. 
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DISCUSSION 

IRF has a chronic relapsing course. To define optimal duration of treatment would need to 

better identify patients at high risk of relapse. In this study, we show that persistent 

retroperitoneal fibrosis FDG uptake on FDG/PET CT is an independent factor associated with 

IRF relapse.  

Our findings provide relevant insights for clinical practice. First, relapse rate is high (around 

25% of patients), consistent with previous report 4. Second, we confirm that retroperitoneal 

fibrosis FDG uptake at diagnosis and during follow up correlates with C-reactive protein 

levels, and is thus indicative of disease activity 6,8. Third, remission -defined by the 

disappearance of initial symptoms along with the decrease/stabilization in fibrosis size, renal 

function improvement and the normalization of inflammatory parameters- is reached in most 

patients receiving steroids as expected 4,6 but does not preclude smoldering inflammatory 

activity. Fourth, FDG/PET CT is confirmed as highly sensitive to detect residual disease 

activity in patients in apparent remission 7,8. Last, no relapse was observed among patients 

who had no residual retroperitoneal fibrosis FDG uptake during follow up. This finding 

suggests that duration of treatment might be shortened in patients in whom initial 

retroperitoneal fibrosis FDG uptake disappears under steroids. 

Our study has several limitations. Its retrospective scheme from a single center and the small 

sample size limit the statistical power and impede the ability to generalize the findings. 

Because IRF is rare and proper randomized trials are difficult to mount, most studies in the 

field are retrospective with a limited number of patients. On the other hand, our series is 

relatively large with IRF features that fit with the results obtained in other studies 1-4,8,12-15. 

Also, since the method using standardized uptake values (SUV) to assess IRF metabolic 

activity is quantitative, it may allow comparisons across different studies. Although 

histological examination of the retroperitoneal tissue appears as the gold standard IRF 
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diagnosis tool, only 10 (43.5%) patients had retroperitoneal biopsy at diagnosis. In our study, 

we believe that typical imaging findings 16, clear-cut response to steroids and protracted 

follow-up did rule out secondary forms of retroperitoneal fibrosis 6. Retroperitoneal fibrosis 

belongs to the IgG4-related disease spectrum 17. Retroperitoneal biopsy showed intense 

IgG4+ plasma cell infiltration consistent with IgG4-related disease in only 3 cases. Of note, 

none of the 20 remaining “non-biopsy” patients had typical extra-retroperitoneal IgG4-related 

features. Moreover, no striking difference has been observed between IgG4-related and IgG4-

negative retroperitoneal fibrosis in clinical, imaging or outcome published data.  

In conclusion, persistent FDG/PET CT uptake is associated with IRF outcome and may 

predict the risk of relapse. Furthers studies are needed to assess whether such tool may help to 

better stratify treatment and allow early steroid discontinuation according to relapse risk 

identified by FDG/PET CT. 
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TABLES 

Table 1 Characteristics of patients at baseline 

  
Relapse  
(n=6) 

No Relapse 
(n=17) P 

Age, years 53.3 [41.2-61.3] 57.1 [34.4-89] 0.575 
Men, n (%) 4 (66.7) 13 (76.5) 0.638 
Clinical manifestation at diagnosis, n (%) 

Abdominal/back pain, n (%) 6 (100) 14 (82.4) 0.539 
Systemic symptoms, n (%) 4 (66.7) 9 (52.9) 0.560 

Laboratory findings at diagnosis 
   CRP level, mg/L 40 [10-221] 17 [3-40] 0.025 

High CRP level at diagnosis, n (%) 5 (83.3) 7 (41.2) 0.076 
Serum creatinin level, umol/L 143.5 [90-2254] 79 [54-560] 0.441 
High creatinin level at diagnosis, n (%) 3 (50) 7 (41.2) 0.708 

Imaging findings at diagnosis 
Aneurysmal abdominal aorta, n (%) 3 (50) 5 (29.4) 0.170 
Periaortoiliac RPF, n (%) 3 (50) 8 (47) 0.725 
Isolated periaortic, n (%) 3 (50) 7 (41.2) 0.708 
Isolated peri-iliac, n (%) 0 (0) 2 (11.8) 1 
Maximal RPF thickness, mm 16 [15-57] 14.5 [10-35] 0.465 
FDG/PET RPF uptake, n (%) 6 (100) 17 (100) 1 
SUVmax  10.1 [5.5-11.9] 5.4 [3.2-10.7] 0.280 

Retroperitoneal biopsy at diagnosis, n (%) 3 (50) 7 (41.2) 0.708 
IgG4, n (%) 1 (16.7) 2 (11.8) 0.759 

Treatment at diagnosis 
Steroids, n (%) 6 (100) 16 (94.1) 1 
JJ stents, n (%) 3 (50) 7 (41.2) 0.708 

 

Values are n (%) or median (range); Systemic symptoms referred to fatigue, weight loss 

and/or low-grade fever; High CRP (C-reactive protein) referred to CRP>20mg/L; High serum 

creatinine concentration referred to creatinine >100µmol/L; RPF, retroperitoneal fibrosis; 

FDG/PET, fluorodeoxyglucose-positron emission tomography; SUVmax, maximal 

standardized uptake value; Complete remission defined by the disappearance of initial 

symptoms associated with normal CRP, decreased/stabilization of serum creatinine level and 

decreased/stabilization of the retroperitoneal mass on CT or MRI 
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Table 2 Clinical outcome and FDG/PET CT retroperitoneal fibrosis uptake during 

follow up 

  
Relapse  
(n=6) 

No Relapse 
(n=17) P 

First evaluation 
Delay form diagnosis, months 3 [1.1-8.7] 3.1 [1.2-12.9] 0.418 
Complete remission, n (%) 4 (66.7) 17 (100) 0.059 
FDG/PET RPF uptake, n (%) 6 (100) 10 (58.8) 0.124 
SUVmax  3.4 [3.1-3.7] 4.1 [2.1-5.4] 0.779 

Second evaluation 
   Delay form diagnosis, months 11.1 [8.9-17.3] 10.4 [2.8-60.3] 0.018 

Complete remission, n (%) 4 (66.7) 17 (100) 0.059 
FDG/PET RPF uptake, n (%) 6 (100) 6 (35.3) 0.014 
SUVmax 5.3 [2.7-7.8] 3.4 [3.2-4.5] 0.084 

Last evaluation/Follow up 
Delay from diagnosis, months 47.9 [26.9-106.9] 33.8 [10-71.5] 0.764 
Complete remission, n (%) 6 (100) 17 (100) 1 
Cumulative months of steroids 45.5 [26.9-106.9] 23.4 [7.6-56.6] 0.810 
Steroids withdrawn, n (%) 2 (33.3) 8 (47) 0.484 
Immunosuppressive drugs at any time, n (%) 4 (66.7) 0 0.002 
Death 0 2 (11.8) 1 

 

FDG/PET, fluorodeoxyglucose-positron emission tomography; RPF, retroperitoneal fibrosis; 

SUVmax, maximal standardized uptake value; Complete remission defined by the 

disappearance of initial symptoms associated with normal CRP, decreased/stabilization of 

serum creatinine level and decreased/stabilization of the retroperitoneal mass on CT or MRI 
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Table 3 Univariate and multivariate analysis of risk factors for IRF relapse 

  Univariate analysis Multivariate analysis * 

  Estimated OR  IC 95  P Estimated OR  IC 95  p 

FDG uptake at 2nd evaluation**  19 1,73-X 0.0016 12.41 1.037-X 0.046 

Complete remission at 2nd evaluation**  0.051 0,003-0,77 0.031 0.37 0.002-11.10 0.56 

Delay from diagnosis to 2nd evaluation***  1.01 0,90-1,07 0.99 NC NC NC 

High CRP at diagnosis  5.13 0,78-58,2 0.089 NC NC NC 

CRP at diagnosis  1.02 1,00-1,24 0.048 1,01 0,97-1,19 0.67 
 

*logistic regression using FDG uptake at 2nd evaluation, complete remission at 2nd evaluation, and CRP at diagnosis 

** 2nd evaluation performed 10.4 [4.9-17.5] months after IRF diagnosis  

*** delay from the diagnosis to 2nd evaluation using FDG/PET CT imaging 

X referred to value >100 
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LEGENDS TO FIGURES 

Figure 1 Retroperitoneal fibrosis FDG uptake at diagnosis and during follow up 

Maximum Intensity Projection (MIP) (A1), axial PET (A2), axial fused PET-CT (A3), sagittal 

PET(A4) and fused sagittal PET-CT (A5) images at diagnosis. Maximum Intensity Projection 

(MIP) (B1), axial PET (B2), axial fused PET-CT (B3), sagittal PET (B4) and fused sagittal 

PET-CT (B5) images after 3 months of steroids (1st evaluation). Abnormal tracer uptakes 

involving the retroperitoneal fibrosis are shown (red/green arrows). Maximum standard 

uptake value (SUVmax) was 10.4 and 3.5 at diagnosis and at 1st evaluation, respectively 

 

Figure 2 SUVmax and serum CRP level in patients with IRF 

Metabolic activity of retroperitoneal fibrosis measured by SUVmax correlated with serum 

CRP level measured at the concomitant time (R2=0.26; p=0.0004). 

 

Figure 3 Kaplan-Meier Curves of Study Population 

Patients with persistent FDG retroperitoneal fibrosis uptake on FDG/PET imaging performed 

10.4 [4.9-17.5] months after IRF diagnosis (2nd evaluation) (FDG/PET+) had higher rates of 

IRF relapse than patients without FDG-PET retroperitoneal fibrosis uptake (FDG/PET-); 

p=0.017; HR 7.1 95%CI [1.4-35.9] 

 

 










