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Abstract
Objectives Preoperative 18F-fluoro-2-deoxy-D-glucose (18F-FDG) positron emission tomography/computed tomography (PET/
CT) is controversial to assess lymph node (LN) staging in patients with invasive bladder cancer. We proposed to use the
maximum standardized uptake value (SUVmax) associated with axial-based LN size to improve the detection of regional LN
metastasis.
Methods FromMay 2015 toMay 2017, we prospectively included patients with urothelial bladder cancer who underwent radical
cystectomy with extended pelvic LN dissection. All patients underwent preoperative 18F-FDG PET/CT staging before surgery.
The gold standard comparator was the pathological examination of resected LNs. The data were reported on a regional per area-
and patient-based model according to SUVmax values and axial-based LN size criteria.
Results In total, 1012 LNs were identified in 61 patients with clinically localized invasive bladder cancer who underwent radical
cystectomy and extended pelvic LN dissection. Loco-regional involvement of 24 LN areas was confirmed in 17 patients. In per
area analysis, diagnostic accuracy of PET/CT and CT alone were respectively 84% and 78% (p = 0.039). On patient-based
analysis, combined PET/CT correctly classified pelvic LN status in 5/61 (+ 8%) additional patients using optimal thresholds
compared to CT alone, with accuracies of 82% and 74%, respectively (p = 0.13).
Conclusion Combining SUVmax and axial-based LN size criteria using 18F-FDG PET/CT improved the diagnostic accuracy for
preoperative LN staging in patients with invasive bladder cancer, in per area analysis.
Key Points
•Combiningmetabolical andmorphological features using 18F-FDGPET/CT improves the detection of malignant lymph node in
patients with bladder cancer.

• 18F-FDG PET/CT may help for initial staging of patients with muscle invasive bladder cancer.
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Abbreviations
ePLND Extended pelvic lymph node dissection
IQR Interquartile range
LN Lymph node
MIBC Muscle-invasive bladder cancer
NAC Neoadjuvant chemotherapy
NMIBC Non-muscle-invasive bladder cancer
PPV Positive predictive value
NPV Negative predictive value
RC Radical cystectomy
SUVmax Maximal standardized uptake value
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Introduction

Bladder cancer is one of the most common and lethal cancer
worldwide, with approximately 430,000 new cases and more
than 165,000 related deaths per year, a figure anticipated to
double in the near future [1, 2]. Although a strong male pre-
dominance is observed with three-quarters of all bladder can-
cer cases occurring in men, some increasing trends have been
seen in women [3]. Highest incidence rates affect Southern
andWestern Europe, North America, and as well certain coun-
tries in Northern Africa orWestern Asia. At diagnosis, 25% of
patients have muscle-invasive bladder cancer (MIBC), char-
acterized by high rates of metastasis and 5-year survival
< 50% despite radical surgery [4]. Among patients with
MIBC, evaluation of pelvic lymph node (LN) involvement
is a critical step to select the optimal treatment strategy.
Pelvic LN involvement is one of the most pejorative prognos-
tic factors for overall survival [5]. Patients with regional LN
invasion reportedly benefit from frontline cisplatin-based che-
motherapy alone, whereas perioperative chemotherapy asso-
ciated with radical cystectomy (RC) and extended pelvic
lymph node dissection (ePLND) are the gold-standard treat-
ment for patients with T2-T4aN0M0 bladder cancer.

Several studies evidenced the ability of 18F-fluoro-2-deoxy-D-
glucose (18F-FDG) positron emission tomography/computed to-
mography (PET/CT) to detect more distant metastases in com-
parison to CT alone, and its potential impact on management of
patients with muscle invasive bladder cancer [6–8].
Nevertheless, currently, there is no evidence supporting the rou-
tine use of PET in the nodal staging ofMIBC. Therefore, the use
of abdomen computed tomography (CT) or magnetic resonance
imaging (MRI) has been recommended for evaluation of pelvic
LN involvement. Solely based on morphological criteria, LNs
are considered to be abnormal if larger than 8 mm in the short-
axis diameter [9].With a sensitivity of 45.5% and a specificity of
91.5%, this diagnostic criterion remains dramatically imperfect,
leading to the allocation of unnecessary treatment [10]. Several
studies have evaluated the reliability of 18F-FDGPET/CT for the
detection of malignant pelvic LNs inMIBC [10–19]. Most dem-
onstrated a minimal advantage of 18F-FDG PET/CT over CT
alone. However, the heterogeneous design of these studies did
not allow reliable conclusions to be drawn. Arguably, various
cut-off values have been used for the analyses of CT images,
such as LNs larger than 10mm [10, 13, 14, 17] or 8 mm [10, 12,
19] in short-axis or 10 mm in long axis [11, 18]. Heterogeneous
methods have also been used for PET/CT analyses, by using
different cut-offs of maximal standardized uptake values
(SUVmax) [14, 18–20] or no objective cut-off [10–12, 15, 16].
None of those studies evaluated combined analysis taking into
account both the PET and the CT data. Two recent studies
highlighted the major impact of the threshold values on diagnos-
tic performances for the size on CT [10] and for the SUVmax on
18F-FDG PET [20]. Owing to the previous findings in our

retrospective cohort [13], we hypothesized that combining the
use of quantification with SUVmax and the morphological fea-
tures of axial-based LN size criteria may increase the detection of
regional LN metastasis in bladder cancer (there was no overlap
in the patients between this previous study and the current one).

The objective of our study was to compare the accuracy of
prospectively acquired 18F-FDG PET/CT to the accuracy of CT
alone for preoperative regional LN staging in patientswithMIBC.

Materials and methods

Patient population

Between May 2015 and May 2017, a total of 112 patients with
MIBC at diagnosis (≥ pT2 proven by transurethral resection of
the bladder tumor) were prospectively referred to our Nuclear
Medicine Department for baseline staging. All patients
underwent 18F-FDGPETcombinedwith CTscan, as a standard
of care. Inclusion criteria were age ≥ 18 years old, no previous
pelvic or genitourinary cancer, and no distant metastasis on
conventional imaging. A total of 51 patients were excluded
based on the following exclusion criteria (Fig. 1): distant me-
tastasis detected with 18F-PET/CT (n = 24), prior neoadjuvant
chemotherapy (NAC) (n = 14), non-operable patient or pa-
tient’s refusal of surgery (n = 6), lost to follow-up (n = 5), uni-
lateral PLND because of macroscopic LN involvement (n = 1),
hematological disease preventing pelvic LN interpretation (n =
1). Hence, the study population consisted of 61 patients with
clinically localized MIBC without prior NAC. This study was
approved by a national ethical committee. All the patients in-
cluded provided written informed consent.

Equipment and 18F-FDG PET/CT protocol

A 6-h fasting and capillary glycemia less than 12 mM/L were
required before intravenous injection of 18F-FDG (4 MBq/kg).
Patients without continence disorders or contraindication re-
ceived an intravenous injection of furosemide (20 mg) immedi-
ately after administration of 18F-FDG. After voiding, PET and
CT images were acquired 60-min post-injection, from vertex to
mid-thigh, in supine position, arms above the head, on an inte-
grated Discovery 610 Elite PET/CT system (GE Healthcare).
Iterative reconstruction with 32 subgroups and 2 iterations was
used with a matrix of 256 for PET. No CT contrast agent was
used. Parameters for CT images were 120 kV, 180 mAs, slice
thickness 2.5 mm, pitch 1.3, and matrix of 512.

Image analysis

Two pelvic LN areas were defined: a right one and a left one,
each one including the ipsilateral external iliac, obturator,
common iliac, and internal iliac regions. For each patient,

Eur Radiol (2019) 29:4286–4293 4287



PET/CT images were interpreted by two experienced nuclear
medicine physicians (AG and JFG), who recorded the size in
short-axis of the largest LN in the area and the SUVmax of the
most intense LN in the area. In case of discrepancy, both
investigators were asked to perform a new analysis allowing
to reach a consensus at second reading. A pelvic area was
considered BLN-positive^ (1) on CT alone, if ≥ 1 LN short-
axis diameter was >8 mm [9, 10]; (2) on PET alone, if ≥ 1 LN
had an SUVmax > 2; (3) on combined PET/CT analysis, if ≥ 1
LN short-axis diameter was > 8 mm with SUVmax > 2, or ≥ 1
LN short-axis diameter was > 10 mm regardless of the SUV
max, or SUVmax was > 4 regardless of the LN size. Otherwise,
the area was considered BLN-negative.^ For this latest inte-
grated interpretation of PET/CT, we combined optimal thresh-
olds from SUVmax and axial-based LN size criteria, in order to

maximize accuracy. According to data from the literature,
short-axis > 8 mm [10] or SUVmax > 2 [20] provided higher
sensitivities, whereas short-axis > 10 mm [10] or SUVmax > 4
[20] provided higher specificities.

On a patient-based model, the patient status was considered
BLN-positive^ if at least one of the pelvic LN areas was BLN-
positive.^ If not, the patient was considered BLN-negative^.

Surgical management

Preoperative clinical staging included bimanual examination,
cystoscopy, and cross-sectional radiographic assessment plus
18F-FDG PET/CT results. All patients underwent standardized
open radical cystectomy and ePLND after conventional staging
and 18F-FDG PET/CT. LNs were dissected along the ilio-

N = 112 pa�ents (224 areas) underwent
18F-FDG PET/CT for ini�al staging of MIBC

N = 88 pa�ents  (176 areas) included

N = 22 pa�ents (24 areas) 
LN-posi�ve with 18F-FDG PET/CT

N =10 pa�ents (10 areas) included in 
the fnal analysis:

- 8 pa�ents (7 areas) with LN 
involvement 

- 2 pa�ents (3 areas) without LN 
malignancy

N= 12 pa�ents 
excluded because :

- NAC (n=11)
- inoperable (n=1)

N = 65 pa�ents (150 areas) 
LN-nega�ve with 18F-FDG PET/CT 

N = 51 pa�ents (112 areas) included 
in the final analysis :

- 9 pa�ents (17 areas) with LN 
involvement 

- 42 pa�ents (95 areas) without LN 
malignancy

N= 14 pa�ents excluded 
because:

- inoperable or refusal of 
surgery (n=5)  
- lost to follow-up (n=5)
- unilateral ePLND (n=1)
- NAC (n=3)

N=1 pa�ent excluded, with 
ininterpretable LN status due 

to hematological disease

N=24 pa�ents not included because of distant 
metastasis iden�fied with 18F-FDG PET/CT :

- bones (n=12)
- extrapelvic LN (n=11)
- lungs (n=5)
- liver (n=3)
- penis (n=3)
- peritoneum (n=1)
- pleura (n=1)

Fig. 1 Flowchart of the study
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obturator region and from the internal and external iliac arteries
up to the common iliac vessels and the aortic bifurcation, accord-
ing to the template defined by the EuropeanUrologyAssociation
[9]. Therefore, tissue from each anatomic field was sent separate-
ly for histologic evaluation, allowing correlation with preopera-
tively performed 18F-FDG PET/CT imaging.

Histopathological examination

Pathological review was centralized and performed by two
uropathologists (CR and ST). Each LN was individualized
from the fresh sample and processed according to the
ADASP recommendations [21]. Resected LNs were fixed
overnight in 4% formalin, degreased with acetone, and then
completely embedded in paraffin. Samples were sectioned
into 3-mm thick tissue slices and stained with hematoxylin
and eosin. Step by step sections stained with hematoxylin
and eosin for histologic evaluation (200-mm-thick slices)
were performed to detect the presence or absence of LN me-
tastases and micrometastases. The number of LNs positive for
metastatic disease and the total number of LNs examined mi-
croscopically were reported. A pelvic area was considered
malignant if one or more LN was involved. Otherwise, the
area was considered as free of malignancy.

Statistical analyses

Statistical analyses were performed using MedCalc Statistical
Software version 16.2.0 (MedCalc Software bvba).
Diagnostic accuracies, sensitivities, and specificities of PET
and combined PET/CT were compared to that of CT alone
using the McNemar test. Statistical dispersion of short-axis
diameter and SUVmax values is presented by median and in-
terquartile range (IQR). LN sizes and 18F-FDG uptake were
compared in malignant and non-malignant pelvic LN areas
using the bilateral Wilcoxon-Mann-Whitney test. The alpha
risk was fixed at α = 0.05. A sample size of 116 patients was
required to provide 80% power to detect an improvement in
accuracy of 10%, considering that one third of included pa-
tients would have distant metastases at time of diagnosis and
would be excluded.

Results

Population characteristics

The median age was 73 years old and sex distribution was
92% men (n = 56) and 8% women (n = 5). The median time
between 18F-FDG PET/CT and RC was 65 days (range 2–
140). A total number of 1012 LNs were identified from 122
pelvic areas and 61 patients. The median LNs yield per patient
was 17 LN (range 4–37). Sixty-two LN metastases from

bladder cancer were identified in 17 patients distributed in
24 regions. Median LN density was 9% (total of 62 positive
LNs among 327 excised LNs) in patients with LN involve-
ment. The population characteristics are presented in Table 1.

LN staging with CT or PET interpretation alone

There was a statistically significant difference between the
size of malignant measurable LNs (median short-axis =
7 mm, IQR 5 mm–9 mm) and LNs free of malignancy (me-
dian short-axis = 5 mm, IQR 5 mm–6 mm) (p = 0.015).
Similarly, malignant measurable LNs had significantly higher
SUVmax values (median SUVmax = 1.9, IQR 1.4–4.3) com-
pared to LNs free of malignancy (median SUVmax = 1.3,
IQR 1.0–1.7) (p = 0.002). In 35 regions, LNs were too small
to be detected by CT and PET. Sensitivity and specificity on
patient-based analysis were 41% and 86% respectively for CT,
and 47% and 91% respectively for PET alone. Sensitivity and
specificity on regional-based analysis were 25% and 91% re-
spectively for CT, and 29% and 94% respectively for PET
alone. Diagnostic performances for CT and PET alone are
presented in Table 2. For each pelvic LN area where at least
one LN was detectable, the LN with the highest SUVmax was
also the largest one.

Table 1 Population characteristics of the 61 patients included in the
final analysis

Median [range] N (proportion %)

Age (years) 73 [45–87]

Sex (males) 56 (92%)

Previous NMIBC 6 (10%)
18F-FDG PET/CT parameters

- Body weight 75 [47–120]

- Blood glucose level (mM/L) 6.0 [5.0–9.0]

- Injected activity (MBq) 297 [187–479]

- Injection of diuretic 43 (70%)

- Delay between 18F-FDG
injection
and PET/CT acquisition (min)

61 [52–81]

pT stage on RC sample

- ≤ T1 15 (25%)

- T2 10 (16%)

- T3 and T4 36 (59%)

Number of pelvic LNs dissected
(per patient)

17 [4–37]

LN areas with malignant pelvic LN
involvement

24/122 (20%)

Patients with malignant pelvic LN
involvement

17/61 (28%)

LN density among patients with
LN involvement

9% [3.8–100%]

18F-FDG PET/CT to surgery (days) 65 [2–140]
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LN staging with integrated interpretation
of combined PET/CT

Based on regional analysis, diagnostic accuracy of combined
18F-FDG PET/CT was 84%, and sensitivity and specificity
were 29% and 97%, respectively. Compared to CT alone, diag-
nostic accuracy was significantly improved on regional-based
analysis (p = 0.039) (Fig. 2). However, this improvement did
not reach statistical significance on patient-based analysis, with
a diagnostic accuracy of 82% (Table 2). The pathological status
of each pelvic LN area according to axial-based LN size and
SUVmax of the largest and themost intense LNs are presented in
Table 3. Among the 9 patients who had no visualized LN,
neither on CT, nor on PET images, 3 had pelvic LN involve-
ment on final pathological examination.

In the 3 false-positive areas on combined PET/CT interpre-
tation, the largest and most intense LN was located in the
obturator region. In the 7 true-positive areas, it was located
in obturator region in three patients (43%), in the common
iliac in two (29%), in the internal iliac in one (14%), and in

the external iliac in one (14%). In the 14 patients (28 areas)
excluded due to NAC, no discordance was found between
combined PET/CT results and CT alone (13 BLN-positive^
and 15 BLN-negative^ areas).

Discussion

In this study, we analyzed 122 pelvic LN areas from 61 pa-
tients using the metabolical and the morphological informa-
tion of 18F-FDG PET/CT, compared to CT alone, for the de-
tection of pelvic LN involvement ofMIBC. Based on regional
analysis, we found that diagnostic accuracy with 18F-FDG
PET/CT was significantly higher than with CT alone.

Regional and distant staging is of major importance in the
management of MIBC, since accurate staging dramatically
impacts treatment efficacy. Although multiphase contrast en-
hanced CT is usually used alone for MIBC staging, several
studies have shown that combined 18F-FDG PET/CT is supe-
rior for detection of distant metastases in bladder cancer [5,

Table 2 Accuracies of CT interpretation alone, 18F-FDG PET
interpretation alone, and integrated interpretation of combined 18F-FDG
PET/CT in regional lymph node staging of MIBC on regional analysis

and patient-based analysis. Pathological results of extended pelvic lymph
node dissection samples were the Bgold standard^

Sensitivity
%

Specificity
%

PPV
%

NPV
%

Accuracy
%

p

regional analysis CT alone 6/24 (25%) 89/98 (91%) 6/15 (40%) 89/107 (83%) 95/122 (78%) –

PET alone 7/24 (29%) 92/98 (94%) 7/13 (54%) 92/109 (84%) 99/122 (81%) 0.39

PET and CT 7/24 (29%) 95/98 (97%) 7/10 (70%) 95/112 (85%) 102/122 (84%) 0.039

patient-based analysis CT alone 7/17 (41%) 38/44 (86%) 7/13 (54%) 38/48 (79%) 45/61 (74%) –

PET alone 8/17 (47%) 40/44 (91%) 8/12 (67%) 40/49 (82%) 48/61 (79%) 0.51

PET and CT 8/17 (47%) 42/44 (95%) 8/10 (80%) 42/51 (82%) 50/61 (82%) 0.13

The statistically significant data are bolded

Fig. 2 18F-FDG-PET/CT fusion
images (upper row) and CT
images (lower row) of (a) a
patient with and (b) a patient
without pelvic LN involvement
who were misclassified as LN-
negative and LN-positive, re-
spectively, based on CT. Both
patients were correctly classified
with combined 18F-FDG PET/CT
interpretation
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12]. Arguably, combined 18F-FDG PET/CT has demonstrated
a positive impact on patient management [6, 7]. Nevertheless,
data regarding the benefit of 18F-FDG PET/CT over CT alone
in preoperative LN staging of MIBC are conflicting [10–19].
It is important to note that, in most of the previously published
studies, evaluation criteria of combined PET/CT relied exclu-
sively on PET images analysis, not taking into account ana-
tomical information [10–19]. Furthermore, interpretation
criteria were highly heterogeneous (Table 4). For instance,

Jeong et al [14], Uttam et al [17], Aljabery et al [18] and
Soubra et al [19] used an objective threshold of SUVmax,
whereas subjective evaluation by practitioners was used for
other studies [10–13, 15, 16]. Also, CT interpretation varied
with objective thresholds of size in short-axis of 8 mm [10, 12,
19] or 10 mm [10, 13, 14, 17] used in some studies, and with
10 mm in the long-axis used in some others [11, 18]. As a
consequence, results were also highly heterogeneous, with a
diagnostic accuracy of 18F-FDG PET/CT varying from 65%

Table 3 Pathological status of pelvic LN areas according to the size in short-axis and to the SUVmax of the largest and the most intense LN,
respectively. Framed cells indicate BLN-positive^ areas according to combined 18F-FDG PET/CT interpretation

SUVmax ≤ 2
or unmeasurable 2 < SUVmax ≤ 4 SUVmax > 4 Pathology

size ≤ 8 mm or 
unmeasurable

16 0 2 malignant

86 3 0 free of
malignancy

8 mm < size ≤ 10 mm
1 1 0 malignant

6 3 0 free of
malignancy

size > 10 mm
0 1 3 malignant

0 0 0 free of
malignancy

LN, lymph node; SUVmax, long-axis; maximum standardized uptake value

Table 4 Heterogeneity of interpretation criteria and results of previously published studies comparing 18F-FDG PET/CTand CTalone for preoperative
LN staging of muscle invasive bladder cancer, on patient-based analysis

Authors Year Interpretation criteria of pelvic LN Sensitivity Specificity Accuracy

CT PET/CT CT PET/CT CT PET/CT CT PET/CT

Pichler et al [10] 2017 SA > 8 mm Subjective visual
analysis

5/11 8/11 54/59 48/59 59/70 56/70

Soubra et al [19] 2016 SA > 8 mm SUVmax ≥ 2.5 NA 9/16 NA 61/62 NA 70/78

Uttam et al [17] 2016 SA > 10 mm SUVmax ≥ 2.5 3/3 3/3 6/12 7/12 9/15 10/15

Jeong et al [14] 2015 SA > 10 mm or
necrosis

SUVmax ≥ 2.5 5/17 8/17 43/44 41/44 48/61 49/61

Aljabery et al [18] 2015 LA ≥ 10 mm SUVmax ≥ 2.5 7/17 7/17 33/37 32/37 40/54 39/54

Rouanne et al [13] 2014 SA > 10 mm Subjective visual
analysis

NA 13/26 NA 74/76 NA 87/102

Goodfellow et al
[12]

2014 SA > 8 mm Subjective visual
analysis

13/28 13/28 64/65 63/65 77/93 76/93

Hitier-Berthault
et al [11]

2013 LA > 10 mm Subjective visual
analysis

2/22 8/22 27/30 26/30 29/52 34/52

Swinnen et al [15] 2010 NA Subjective visual
analysis

6/13 6/13 35/38 37/38 41/51 43/51

Kibel et al [16] 2009 NA Subjective visual
analysis

NA 7/10 NA 30/32 NA 37/42

Weighted averages 41/111
(36.9%)

82/163
(50.3%)

262/285
(91.9%)

419/455
(92.1%)

303/396
(76.5%)

501/618
(81.1%)

SA short-axis, LA long-axis, NA not available
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[11] to 90% [19] (Table 4). We proposed that integrated inter-
pretation of PET/CT may improve diagnostic accuracy by
combining optimal thresholds from SUVmax and axial-based
LN size criteria. Vind-Kezunovic et al [20] recently reported
the importance of the SUVmax threshold value to increase PET
diagnostic performances for pelvic LN staging. In this study,
the sensitivity and specificity were 79.4% and 66.5%, respec-
tively, when LNs were considered malignant if SUVmax was
> 2. The sensitivity and specificity were 61.8% and 84.5%,
respectively, with a threshold value of SUVmax > 4. Pichler
et al [10] showed that CT for pelvic LN staging of MIBC
had 45.5% sensitivity and 91.5% specificity when the LN
short-axis criterion was > 8 mm, and 27.3% and 96.6%, re-
spectively, when the LN short-axis threshold was set at
10 mm. Based on these recent studies, we selected optimal
thresholds values for SUVmax and axial-based LN size. In our
protocol study, a pelvic LN area was considered BLN-
positive^ with combine 18F-FDG PET/CT when ≥ 1 LN had
SUVmax > 4, or short-axis diameter > 10 mm, or ≥ 1 LN had
SUVmax > 2 and short-axis diameter > 8 mm. Based on re-
gional analysis, we demonstrated that combining metabolic
and anatomic features by PET/CT enhances the diagnostic
accuracy compared to CT alone. On patient-based analysis,
the improvement was not statistically significant (p = 0.13),
probably because of the small sample size. Sensitivity, speci-
ficity, and accuracy in our study were 41%, 86%, and 74%,
respectively for CT alone, and 47%, 91%, and 79% respec-
tively for PET alone, on patient-based analysis (Table 3). It
matched with polled diagnostic performances of previously
published studies (Table 4). However, our integrated PET/
CT interpretation permitted to correctly identify the pelvic
LN status in 5/61 (+ 8%) more patients than CT alone, and
3/61 (+ 5%) more patients than PET reading alone.

Previous studies reported no advantage of 18F-FDG PET/CT
for local staging of bladder tumors, since the presence of radio-
active urine in the bladder dramatically limits its performances
[22]. On the contrary, recent studies highlighted the role of func-
tional multiparametric MRI to detect bladder malignancy [23]
and accurately assess bladder tumor invasion depth [24, 25].
Altogether, these data further reinforce the promising role of
functional imaging in loco-regional staging of bladder cancer.

Our study has some limits. First, CT and PET perfor-
mances for regional LN staging may have been
underestimated because of the use of unenhanced CT and
the lack of Btime of flight^ technology on the PET system.
On the other hand, diuretic administration prevented radio-
active urine accumulation in the ureter to be mistakenly
reported as lymph node metastasis [26]. Second, patients
with neoadjuvant chemotherapy were excluded. Third,
regional-based analysis is a simplified evaluation com-
pared to per area analysis according to the template of
ePLND, and we did not perform imaging-to-pathology
matching for each LN. Furthermore, the number of LN

removed was inferior to 10 LNs in 11 patients, limiting
the accuracy of LN staging [11]. Finally, for 6 patients,
the delay between 18F-FDG PET/CT and surgery was lon-
ger than 90 days (maximum time period recommended by
the EAU [9]). Among them, 3 patients had LN involve-
ment at histopathological analysis, whereas CT, PET, and
combined PET/CT were normal. If malignant cells have
spread to pelvic LN during this delay, accuracies for each
imaging strategy could have been equally underestimated.

The presence of extravesical disease, including isolated
pelvic LNs, is correlated with poor prognosis and dramat-
ic shortening of overall survival [4]. Identifying those
patients is a critical step in terms of therapeutic manage-
ment. Thus, every effort must be made at time of diagno-
sis to identify LN involvement and provide full-course
induction systemic chemotherapy to LN-positive non-met-
astatic patients. The high specificity (≥ 95%) of combined
PET/CT to detect malignant pelvic LNs, both on regional-
based and patients-based analyses, helps to select the right
patients for systemic chemotherapy rather than useless
radical cystectomy. In the new era of immunotherapy,
18F-FDG PET/CT should also be assessed for predicting
and monitoring treatment response [27, 28]. As a conclu-
sion, integrated interpretation of 18F-FDG PET/CT using
optimal thresholds for SUVmax and axial-based LN size
improved diagnostic accuracy for baseline LN staging in
MIBC, compared to CT alone, on regional-based analysis.
18F-FDG PET/CT may contribute to stratify therapeutic
decision and individual treatments.
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