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Abstract
Purpose The aim of our study was to comprehensively evaluate the most valuable metabolic parameters of cervical tumours and
pelvic lymph nodes (PLN) by FDG-PET/CT to predict para-aortic lymph node (PALN) metastasis and stratify patients for
surgical staging.
Methods The study included patients with locally advanced cervical cancer, negative PALN uptake on preoperative FDG-PET/
CT, and para-aortic lymphadenectomy. Two senior nuclear medicine physicians expert in gynaecologic oncology reviewed all
PET/CT exams, and extracted tumour SUVmax, MTV, and TLG, as well as PLN. Prognostic parameters of PALN involvement
were identified using ROC curves and logistic regression analysis.
Results One hundred and twenty-five consecutive locally advanced cervical cancer patients were included. The FDG-PET/CT
false-negative rate was, respectively, 27.7% (13/47) and 5.1% (4/78) in patients with and without FDG-PET/CT PLN uptake. The
AUC of cervical tumour size, SUVmax, MTV, and TLGwas, respectively, 0.75 (0.62–0.87), 0.59 (0.44–0.76), 0.75 (0.60–0.90),
and 0.71 (0.56–0.86). The AUC of PLN size, SUVmax, SUVmean, PLN SUVmax/Tumour SUVmax ratio, MTV, and TLGwas,
respectively, 0.57 (0.37–0.78), 0.82 (0.68–0.95), 0.77 (0.61–0.94), 0.85 (0.72–0.98), 0.69 (0.51–0.87), and 0.74 (0.57–0.91). The
metabolic parameter showing the best trade-off between sensitivity and specificity to predict PALN involvement was the ratio
between PLN and tumour SUVmax.
Conclusion The risk of PALN metastasis in FDG-PET/CT negative PLN patients is very low, so para-aortic lymphadenectomy
does not seem justified. In patients with preoperative PLN uptake on FDG-PET/CT, surgical staging led to treatment modification
in more than 25% of cases and should therefore be performed. Patients with more than one positive PLN and high PLNmetabolic
activity are at high risk of para-aortic extension and recurrence. Further prospective evaluation is required to consider intensified
treatment modalities without prior PALN dissection.
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Introduction

Worldwide, cervical cancer is one of the most common
malignant diseases [1]. Although often curable if detected
early, more than one-third of patients present locally ad-
vanced cervical cancer (LACC) at diagnosis [2].
Guidelines from the European Society for Medical
Oncology (ESMO), NCI, and the American Society of
Clinical Oncology (ASCO) recommended in 2016 the
use of pelvic radiotherapy (RT) plus concurrent low-dose
platinum-based chemotherapy, followed by uterovaginal
brachytherapy (BT) for LACC [3, 4].

Para-aortic lymph node (PALN) status at initial assessment
is a major prognostic factor and a key-point for therapeutic
strategy, since it defines the extent of radiation fields. 18-
Fluorine fluorodeoxyglucose positron emission tomography/
computed tomography (FDG-PET/CT) is the most reliable
imaging test for assessing PALN involvement [3, 4]. A recent
meta-analysis found that pooled estimates for sensitivity and
specificity of FDG-PET/CT in detecting PALN metastasis
were, respectively, 0.71 (95% CI = 0.54–0.83) and 0.97
(95% CI = 0.93–0.98) [5]. Indeed, false-negative results in
the para-aortic (PA) area have been recorded in 5–17% of
patients with negative preoperative FDG-PET/CT [6, 7].
According to the European Society of Gynaecologic
Oncology (ESGO) guidelines, laparoscopic PALN dissection
may be considered in patients with negative PALN on pre-
treatment FDG-PET/CT for staging purposes [8]. The survival
benefit of surgical staging remains unclear. Brockbank et al.’s
systematic review concluded that evidence of pretreatment
PALN dissection benefit in patients with cervical cancer is
insufficient, being based on a single small prospective trial
comparing clinical and radiologic (CT or magnetic resonance
imaging (MRI) staging [9].

In addition to lymph node evaluation, FDG-PET/CT pro-
vides functional information on tumours according to semi-
quantitative parameters such as SUVmax (maximum stan-
dardized uptake value) and volumetric criteria such as MTV
(metabolic tumour volume) and TLG (total lesion glycolysis)
values. The prognostic value of primary tumour metabolic
parameters has been shown in many studies [10–12].
Furthermore, several authors suggest that the pretherapeutic
primary tumour SUVmax correlates with the presence of
lymph node uptake at diagnosis [13, 14]. Pelvic lymph node
(PLN) uptake and metabolic activity have also been suggested
as interesting prognostic biomarkers [7, 15–17]. We hypothe-
sized that tumour and PLN metabolic activity may predict
PALN involvement in patients with no PALN FDG uptake,
thereby helping to stratify patients for surgical staging.

The aim of our study was to evaluate whether cervical
tumour FDG-PET/CTand PLNmetabolic parameters can pre-
dict PALN metastasis, and to determine which criteria are the
most accurate to identify lymph node extension to the PA area.

Methodology

The study included patients with LACC and negative aortic
pretherapeutic FDG-PET/CT uptake treated at the Institut
Claudius Regaud Cancer Center and the University Hospital
in Toulouse, France, from January 2006 through March 2015.
The project was approved by the institutional review board.
Preoperative work-up in all cases included physical examina-
tion, cervical biopsy, pelvic MRI, FDG-PET/CT, and laparo-
scopic PALN retroperitoneal staging. Surgery began with a
transperitoneal diagnostic laparoscopy to rule out occult car-
cinomatosis. A 10-mm port was inserted by open laparoscopy,
and a 5-mm operative lateral trocar was used to improve peri-
toneal evaluation. Where peritoneal carcinomatosis was iden-
tified, the patient was excluded from the study and immedi-
ately sent for chemotherapy. If no anomaly was found, an
extraperitoneal PA retroperitoneal lymph node dissection
was immediately performed through an extraperitoneal ap-
proach, as previously described [18]. During surgical staging,
a frozen section was performed if grossly positive lymph
nodes were present. The procedure was aborted if lymph node
involvement was confirmed. Patients underwent pelvic ±
lombo-aortic external beam RTcombined with chemotherapy.
RTwas administered to the whole pelvic region in 25 fractions
of 1.8 Gray (Gy) for a total dose of 45 Gy for 5 weeks. The
lombo-aortic area also received 45 Gy in 25 fractions when
PA lymph node retroperitoneal staging was found to be posi-
tive. Concomitant chemotherapy with cisplatin 40 mg/m2 was
administered weekly during RT for five courses. The treat-
ment was then completed with an additional pulse dose rate
intracavitary BT, for an equivalent total dose of 80–90 Gy.
Before 2008, additional boosts (up to an equivalent total dose
of 65 Gy) were sometimes given at the end of BT in cases of
macroscopic lymph node and/or parametrial involvement.
When Intensity-Modulated Radiation Therapy (IMRT) be-
came available, a simultaneous integrated boost was per-
formed on macroscopic PLN at doses of 57.5 Gy in 25 frac-
tions. Completion surgery aimed at achieving clear margins
was offered 6 weeks after BT in patients with residual tumours
after chemoradiotherapy (CRT). Follow-up included clinical
examination of patients every 4 months for 2 years, and every
6 months for the following 3 years.
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Exclusion criteria consisted of non-available images of
FDG-PET/CT for double reading, distant metastasis or perito-
neal carcinomatosis found at laparoscopic examination of the
abdominal cavity, and patients with PALN FDG-PET/CT
uptake.

Medical data were extracted from computerized medical
records and included demographics, clinical characteristics,
imaging, surgical staging, surgicopathologic findings, treat-
ment, and follow-up data, as well as recurrence and survival
status at the end of the study.

FDG-PET/CT modalities and review

Prior to any treatment, FDG-PET/CT was performed in the
initial work-up according to standardized institutional proto-
col. FDG-PET/CTwhole-body images were obtained using a
full-ring PET/CTscanner. Patients fasted for at least 6 h before
scanning. Blood glucose levels were checked before FDG
injection; injected dose and time between injection and acqui-
sition were noted. If necessary regarding bladder repletion and
urinary activity, complementary pelvic acquisitions could be
done after administering 20 mg of furosemide. PET data were
reconstructed using an iterative, fully 3D algorithm with CT
images for attenuation correction. A senior nuclear medicine
physician, expert in gynaecologic cancer, analyzed all FDG-
PET/CT images in standard clinical fashion. All patients had a
double-blinded review of metabolic parameters performed by
another senior nuclear medicine specialist. Segmentation of
cervical tumour volumes and PLN was done using General
Electric AWserver 3.0 software with an automatic
thresholding at 40% of SUVmax, following EANM
(European Association of Nuclear Medicine) guidelines
[19]. Manual correction was used in a few cases to exclude
urinary tract activity, mostly in patients who had not received
furosemide and whose bladder activity was equal or superior
to tumour uptake. This was also the case when the AWServer
automatic thresholding process was not suitable. For this mod-
ification, we used CT scan and visual uptake differences be-
tween tumour and urinary activity. Other tumour contours
were not modified. The metabolic parameters studied were
SUVmax, MTV, and TLG for primitive cervical tumour and
for PLN when positive. The size of PLN was measured on CT
imaging. The MTVand TLG of PLN used in our study were
measured from the most FDG-avid lesion, allowing for quick
assessment by means of a procedure that can be used in daily
clinical practice.

Statistical analysis

Data were summarized by median and range (min–max) for
continuous variables and according to frequency and percent-
age for qualitative variables. Comparisons between groups
were done using a Mann-Whitney test for continuous

variables and chi-square or Fisher’s exact test for qualitative
variables. A multivariate analysis based on a logistic regres-
sion model was performed to evaluate the impact of tumour
parameters on lymph node extension to the PA region. Area
under the ROC curve (AUC), with 95% confidence intervals
(CI), was calculated for each metabolic parameter to estimate
the discrimination capacity between PALN+ and PALN−. A
decision curve analysis was also performed to evaluate the
clinical usefulness of each metabolic parameter by calculating
net benefit. We defined a model as clinically useful if its curve
was above None and All, assuming, respectively, that none of
the patients or all of the patients had PALN involvement. All
tests were two-sided with significance set at p < 0.05.
Statistical analyses were carried out using Stata® version 13;
net benefit curves were performed using the R package
RMDA.

Results

During the study period, 183 patients met inclusion criteria.
Fifty-eight patients were excluded for the following reasons:
23 patients for unavailable PET CT images, 34 for PALN
involvement, and one patient for incomplete CRT. Median
tumour size was 5 cm (range 2.4–9 cm) at pretherapeutic
FDG-PET/CT (Table 1). The median number of PALN

Table 1 Clinical characteristics

n (%)

Age (years)

Median (range) 49 (27–77)

BMI*

Median (range) 23.7 (15.4–39.8)

Histologic subtype

Squamous 108 (86.4%)

Adenocarcinoma 17 (13.6%)

Clinical FIGO stage**

IB2-IIA*** 29 (23.2%)

IIB-IVA 96 (76.8%)

Lymph node status

Para-aortic N0 108 (86.4%)

Pelvic N0 74 (68.5%)

Pelvic N+ 34 (31.5%)

Para-aortic N+ 17 (13.6%)

Pelvic N0 4 (23.5%)

Pelvic N+ 13 (76.5%)

*BMI, body mass index

**FIGO staging 2014

***Patients with stage IIA were stage IIA2, had parametrial or pelvic
lymph node involvement in preoperative imaging
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removed was 18.5 (range 5–48). One additional patient had
macroscopic lymph node involvement confirmed by frozen
section, and she underwent extended-field radiotherapy dis-
section. The proportion of patients with no PA lymph node
uptake on FDG-TEP/CT and with pathology-proven lymph
node involvement after surgical staging (false-negative rate)
was, respectively, 13.6% (17/125), 5.1% (4/78) in patients
without FDG-PET/CT PLN uptake, and 27.7% (13/47) in
patients with PLN FDG-PET/CTuptake. Among patients with
PALN involvement, two had isolated tumour cells, five had
micrometastatic disease, and 12 had macrometastasis. Eight
patients with macrometastasis had two ormore positive nodes.
Among the four patients with negative PLN and positive
PALN, two presented with micrometastasis of 0.5 and
0.2 mm. Clinical characteristics, age, tumour type, and
FIGO stage were similar in patients with or without PALN
involvement. Median tumour size was, respectively, 6 cm
(range 3–8.3 cm) and 5 cm (range 2.4–9 cm) in patients with
and without PALN involvement.

Metabolic parameters of cervical tumour and pelvic
lymph nodes

Median values of cervical tumour SUVmax, MTV, and TLG
for the whole population were, respectively, 14.5 (range 2.1–
34.4), 37.5 cc (range 0.8–162), and 248.8 (range 1.2–2495).
MTV, TLG, and size of the cervical tumour, as measured on
pretherapeutic FDG-PET/CT, were significantly higher in
PALN positive patients with medians of, respectively, 73.1
vs. 34, p = 0.0039; 496.8 vs. 234, p = 0.0167, and 6 cm vs.
5 cm, p = 0.0012 (Table 2).

Forty-seven patients had abnormal PLN uptake. Thirteen
(27.7%) with positive PALN and 34 (72.3%) with negative
PALN had positive PLN (p = 0.0028). PLN SUVmax, MTV,
and TLG were significantly higher in PALN positive patients
(Table 2).

Tumour and PLN metabolic parameters that showed
the best trade-off between sensitivity and specificity to
predict PALN involvement were calculated using the
ROC curve. The AUC of tumour size, SUVmax, MTV,
and TLG of the cervical tumour was, respectively, 0.75
(0.62–0.87), 0.59 (0.44–0.76), 0.75 (0.60–0.90), and 0.71
(0.56–0.86). This analysis showed that size and MTV of
tumours had the best discrimination capacity between
PALN+ and PALN−, although there was little clinical
benefit (Fig. 1). The AUC of PLN size, SUVmax,
SUVmean, PLN SUVmax/Tumour SUVmax ratio,
MTV, and TLG was, respectively, 0.57 (0.37–0.78),
0.82 (0.68–0.95), 0.77 (0.61–0.94), 0.85 (0.72–0.98),
0.69 (0.51–0.87), and 0.74 (0.57–0.91). This analysis
showed that the PLN SUVmax/Tumour SUVmax ratio,
PLN SUVmax, and PLN SUVmean had the best discrim-
ination capacity and an acceptable net benefit (Fig. 2).
The latter was positive for patients with a PALN metas-
tasis probability of approximately 25 to 55% for PLN/
Tumour SUVmax ratio and approximately 25 to 60% for
SUVmax and SUVmean.

In patients withmore than one PLNmetastasis (n = 30), the
PLN SUVmax/Tumour SUVmax ratio was significantly
linked to PALN (p = 0.02), and more than 90% of patients
with PALN involvement had a PLN SUVmax/Tumour
SUVmax ratio higher than 0.5. Respectively, 8% and 53%
of patients with a PLN SUVmax/Tumour SUVmax ratio of
≤ 0.5 and > 0.5 had PALN metastasis.

In univariate analysis, pretherapeutic tumour size,
presence of PLN uptake, metabolic parameters, and
number of PLN uptake at FDG-PET/CT were signifi-
cantly linked to PALN involvement. After a backward
selection, tumour MTV, odds ratio (OR) 1.24 (95% CI
1.02–1.50), and number of pelvic lymph nodes involved,
OR 2.13 (1.33–3.40), remained significant factors linked
to aortic metastasis in multivariate logistic regression
analysis.

Table 2 Tumour and pelvic lymph node metabolic activity according to PALN involvement

PALN+Median (range) PALN−Median (range) p value

Tumour metabolic activity

SUVmax 15.3 (7.4–31.8) 14.5 (2.1–34.4) 0.25

MTV (cc) 73.1 (8.8–120) 34.0(0.8–162) 0.003

TLG (g/mL×cm3) 496.8 (43.4–1455.7) 234 (1.2–2495) 0.016

Pelvic lymph node metabolic activity

SUVmax 12.6 (4.1–22.3) 4.6 (1.7–16.4) 0.001

SUVmean 6.4 (2.3–8.1) 3.2 (1.3–8.6) 0.007

Ratio of PLN SUVmax/tumour SUVmax 0.73 (0.26–0.96) 0.35 (0.10–1.25) 0.001

MTV (cc) 4.5 (0.4–14.3) 1.6 (0.3–22.8) 0.065

TLG (g/mL×cm3) 32.8 (1.3–68.4) 4.6 (0.6–152.2) 0.018
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Discussion

PALN risk assessment based on clinical and metabolic
data

Assessment of aortic lymph node involvement has been car-
ried out using different imaging modalities, but none of them
has demonstrated sufficient sensitivity [6, 20, 21]. FDG-PET/
CT is used as a reference imaging test in pretreatment

assessment of LACC to assess disease extent, lymph node
involvement, and distant sites of metastatic disease [22].
FDG-PET/CT is also used for RT treatment planning in many
institutions worldwide. However, FDG-PET/CT fails to detect
between 10 and 15% of patients with negative FDG-PET/CT
aortic nodes who will be seen to have lymph node metastasis
upon pathologic staging [6, 21, 23]. In accordance with the
literature, the false-negative rate in our series was 13.6%. In
most cases, PALN involvement was associated with PLN

Net benefit of each tumour metabolic parameter  

A) MTV (cm3) B) TLG (g/mLxcm3) C) Tumour size (cm) 

Fig. 1 Net benefit of each tumour metabolic parameter to predict para-aortic lymph node involvement. aMTV (cm3). b TLG (g/mL×cm3). c Tumour
size (cm)

Net benefit of each pelvic lymph node metabolic parameter  

A) PLN SUVmax  B) PLN/Tumour SUVmax ratio C) PLN SUV mean 

D) PLN MTV  E) PLN TLG 

Fig. 2 Net benefit of each pelvic lymph node metabolic parameter to predict para-aortic lymph node involvement. a PLN SUVmax. b PLN/Tumour
SUVmax ratio. c PLN SUV mean. d PLN MTV. e PLN TLG
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status. Indeed, upon pathologic examination, 20–25% of pa-
tients with suspicious PLN metastasis at preoperative FDG-
PET/CT had extension to the PA area [6, 24]. Surgical staging
led to treatment modification in 24.4% of patients with PLN
metastasis. This false-negative rate is probably related to the
limited spatial resolution of FDG-PET/CT, since patients with
negative PALN uptake are more likely to have small-volume
lymph nodemetastasis [24, 25]. Indeed, metastases measuring
less than 5 mm have been found in approximately half of the
patients with negative PALN on preoperative FDG-PET/CT
[24, 26].

As in other studies, PLN uptake was the most significant
factor associatedwith PALN extension [24], and the risk of PA
extension increased with the number of PLN involved [27].
Our results also show that each positive pelvic lymph node
increased the risk of aortic involvement by 2.13, and each
10 cm3 increase in tumour MTV was associated with 1.24
higher risk of aortic involvement. SUVmax may be a less
powerful variable in large cervical tumours, as in this series,
and may be affected by statistical noise and voxel size.
Advantages of MTVover SUVmax as a predictive prognostic
parameter have been reported in several series [28, 29]. Our
results also showed a strong correlation between high values
of all PLN metabolic parameters, SUVmax, SUV mean,
MTV, TLG, and risk of PALN metastasis. Furthermore, they
indicate that the PLN and tumour SUVmax ratio was the best
tool for predicting PALN involvement in patients whose dis-
ease had already spread to PLN. When more than one PLN
was involved, the value of PLN SUVmax was at least half that
of tumour SUVmax in 90% of patients with PALNmetastasis.

Most studies have included all stages of cervical cancer and
have focused on the relationship between metabolic parame-
ters and clinical outcome [10, 12, 15, 29–31]. Other reports
show that PLN metabolic activity is an accurate prognostic
biomarker for predicting disease outcome [15, 30, 31].
Comprehensive analysis of tumour and lymph nodemetabolic
parameters to stratify the risk of PALN involvement in order
to select candidates for surgical staging has not yet been in-
vestigated. One study showed significantly higher rates of
PALN metastasis in patients with PLN SUVmax ≥ 7.5 [16].
Another study focussing on the textural features of cervical
tumour cell homogeneity showed that a large MTV coupled
with a high degree of homogeneity or a high TLG mean
coupled with a high level of homogeneity significantly in-
creased the risk of PLN or PALN metastasis, and were more
accurate than the SUVmax predictor [32].

Benefit of lymphadenectomy

Lymph node aortic status is the most important prognostic
factor in patients with LACC [24]. In addition, aortic involve-
ment guides treatment planning to adapt the RT field. When
aortic lymph node metastases are found, the RT field is

extended to the upper abdomen [33]. Many institutions advo-
cate surgical aortic staging to avoid aortic negative patients
being overtreated with extended-field radiation and metastatic
aortic patients being undertreated by exclusive pelvic RT. The
benefit of surgical staging remains unclear and depends on
several issues. Does PALN extension modify treatment strat-
egy, and does it significantly improve survival? What is the
surgically associated morbidity and its effect in delaying
CRT? Does prophylactic PA radiation improve survival in
high-risk patients? Studies addressing the survival benefit of
PALN dissection remain controversial [20, 23, 24, 27, 34].
Only one randomized trial performed by Lai et al. has ad-
dressed this question, but this study was prematurely closed
and was limited by many methodological biases [35].
Designed to determine survival difference of surgical and ra-
diologic staging in patients with PLN uptake on preoperative
FDG-PET/CT, the LiLACs trial is, unfortunately, no longer
active (NCT02848716). The Cochrane review found no evi-
dence that surgical staging was beneficial, and decision to
offer lymphadenectomy in LACC should be individualized
[9]. Our results indicate that preoperative FDG-PET/CT is a
useful tool to stratify candidates for surgical staging.

When lymphadenectomy is performed by trained teams,
both the risk of grades III–IV morbidity and the proportion
of patients where CRT is delayed more than 30 days after
surgery, due to surgically associated morbidity, are less than
5% [36]. In our experience, when retroperitoneal aortic
lymphadenectomy is performed by expert teams, intraopera-
tive morbidity is found in 1% of patients (due to vascular
injuries all located above the inferior mesenteric artery
(IMA)), and perioperative morbidity is identified in 6.5% of
cases [26]. Since lymph node progression occurs in a stepwise
manner, a staging procedure up to the IMA might be consid-
ered, thereby reducing both the risk of intraoperative compli-
cations and operative time, with less than 5% risk of
misdiagnosing aortic lymphatic involvement [26].

Survival of patients with PALN involvement remains poor,
with a 30–50% 3-year survival rate, and a majority of distant
failures [37]. In our series, more than 50% of patients with PA
extension presented with distant recurrence.When the radiation
field is extended to the PA region, the risk of PA and distant
disease is reduced [38]. In an attempt to limit systemic failures,
adjuvant chemotherapy after CRT has emerged as a therapeutic
option to improve survival rate. Gonzalez et al. reported both an
improved survival rate and time to progressive disease in pa-
tients treated with combined cisplatin gemcitabine CRT follow-
ed by two cycles of cisplatin and gemcitabine [39]. Two ongo-
ing randomized trials, OUTBACK (NCT01414608) and
INTERLACE (NCT01566240), are evaluating the benefit of
adjuvant chemotherapy in LACC. The French multicentric
study ONCOCOL01 (NCT03534713) will address the role of
neoadjuvant chemotherapy specifically in PALN positive
patients.
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Clinical implications of our study include stratification ac-
cording to tumour and PLN metabolic activity. Our results,
along with those of other authors, show that the risk of
PALN involvement in PLN FDG-PET/CT negative patients
is less than 5% and surgical staging procedure should be
abandoned. In our series, metabolic parameters—TLG value
in particular—increased in patients with isolated PALN me-
tastasis. We therefore consider that surgical staging should be
performed in patients with PLN involvement to adapt the RT
field and to tailor adjuvant treatment. The risk of PALN in-
volvement is increased by the number of suspicious PLN and
by the increasing values of PLN metabolic parameters. In
patients with more than one PLN and with high PLN meta-
bolic activity, the risk of aortic involvement and recurrence is
also high [15–17]. To decrease delay in starting CRT, intensi-
fied treatment with prophylactically extended-field RTmay be
considered (Fig. 3). However, further prospective clinical
evaluation is required to confirm both the risk of aortic in-
volvement and outcome according to PLN metabolic activity.

Strengths of our study were the homogeneity of our cohort
including only LACC patients treated with CRT, with no
PALN FDG uptake, and who all benefitted from PALN surgi-
cal staging and double FDG-PET/CT interpretation by expert
nuclear medicine physicians. Limitations of our study include
its retrospective character, and the fact that FDG-PET/CT re-
sults may be difficult to generalize, due to differences in image
acquisition and interpretation procedures among institutions.

Conclusion

PALN involvement is a surrogate marker of systemic disease
and requires intensified treatment modalities. FDG-PET/CT is
the most accurate diagnostic tool to evaluate PA extension in
LACC, despite its significant false-negative rate. The present
study of a cohort of 125 patients with LACC and negative
FDG-PET/CT of the PALN region revealed that the risk of
PALN false negatives in such patients is very low, eliminating
the justification for PA lymphadenectomy. In patients with
preoperative PLN uptake on FDG-PET/CT, surgical staging
led to treatment modification in more than 25% of cases and

should be performed. Patients with more than one PLN and
high PLN metabolic activity run an elevated risk of PA exten-
sion and recurrence. Further prospective evaluation is required
to consider intensified treatment modalities without prior
PALN dissection.
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