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  ABSTRACT 

  Background.  Despite local control now exceeding 90% with image-guided adaptive brachytherapy (IGABT), regional 
and distant metastases continue to curb survival in locally advanced cervical cancer. As regional lymph nodes often 
represent fi rst site of metastatic spread, improved nodal control could improve survival. The aim of this study was to 
examine optimal volume and dose of external beam radiotherapy (EBRT) to maximize regional control including dose 
contribution from IGABT. 
  Material and methods.  In total 139 patients from the EMBRACE study were analyzed. Individual nodal dose was 
determined by dose-maps from EBRT and IGABT. All PET/CT scans were re-evaluated and nodal maximal standard 
uptake value (SUV max ) was determined. Nodal failures were registered to planning scans and related to boosted nodes 
and treated volume. Relation between SUV max  and nodal control as well as the pattern of regional nodal failure were 
analyzed. 
  Results.  Eighty-four patients were node positive. Nine patients had all metastatic nodes surgically removed. Seventy-
fi ve patients had 209 nodes boosted with EBRT. Median nodal boost dose was 62 Gy EQD2 (53 – 69 Gy EQD2). Median 
SUV max  was 6 (2 – 22). No patients had persistent nodal disease, but six patients recurred in a boosted node. SUV max  
was signifi cantly higher in nodes that recurred (p    �    0.02). However, there was no correlation to nodal dose or volume. 
Twenty-one patients had a nodal failure including para-aortic nodal (PAN) metastases above the irradiated volume. Nine 
patients had a PAN-only failure. Patients receiving    �    4 cycles of weekly cisplatin had higher risk of nodal failure 
(p    �    0.01). 
  Conclusion.  Current RT practice provides a high level of control in both boosted nodes and the elective irradiated 
regional target. However, a high nodal SUV max  is a negative prognostic predictor for nodal control. Attention should be 
raised to administration of a complete schedule of concurrent chemotherapy as well as treatment of para-aortic nodes.   

  Standard treatment for locally advanced cervical 
cancer consists of external beam radiotherapy 
(EBRT), concurrent chemotherapy and brachyther-
apy (BT) [1]. During the last decade, advances in 
the treatment of the primary tumor have been 
achieved. In EBRT adaptive strategies are being 
investigated to secure coverage of the uterus [2]. 
Magnetic resonance imaging (MRI) has been intro-
duced in the planning of image-guided adaptive 
brachytherapy (IGABT) [3 – 5] and target volume 

delineation has been investigated [6,7]. The imple-
mentation of IGABT in many centers has resulted in 
local control rates    �    90% leading to an increase in 
survival by about 10% [8 – 10]. However, regional 
nodal control remains a major hindrance for further 
improvement in survival. 

 Approximately 50% of all patients with locally 
advanced cervical cancer have regional lymph node 
metastases at diagnosis [11,12]. Metastatic spread to 
regional lymph nodes or nodal failure after treatment 
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are well described negative prognostic factors for 
survival [13]. The optimal treatment strategy for 
obtaining regional nodal control is still under inves-
tigation [14]. Possible micro-metastatic disease is 
usually dealt with by electively irradiating all pelvic 
nodal stations including sometimes also the para-
aortic region with EBRT to 45 – 50 Gy. Metastatic 
nodes themselves can be treated either by surgery or 
chemo-radiotherapy with a boost of EBRT delivered 
to the pathological node. Nodal boost can be deliv-
ered as a sequential or simultaneous integrated boost 
(SIB). With a sequential boost additional dose is 
most often delivered with narrow parallel-opposed 
fi elds. With the use of intensity-modulated radio-
therapy (IMRT) different doses to different parts of 
the target volume can be delivered giving a SIB to 
pathological nodes [15]. Many centers deliver a 
nodal dose of 60 Gy [14]. Recent studies evaluating 
the dose delivered by EBRT to metastatic nodes 
suggests that even a dose of 55 Gy/25 fractions is 
suffi cient to control nodes up to a nodal diameter of 
2 – 3 cm [16,17]. 

 Few studies have investigated dose response for 
larger nodes. To our knowledge no previous studies 
have reported the total nodal dose to boosted nodes 
incorporating the contribution from BT. Recent 
studies have demonstrated that BT contributes with 
1.6 – 6.2 Gy EQD2 to pelvic nodes depending on the 
treatment technique and nodal location [18,19]. 
Hence, the BT contribution should be considered 
when prescribing dose to metastatic pelvic nodes. 

 Nodal failure within a boosted node may be due 
to insuffi cient dose whereas nodal failure within the 
elective irradiated volume or outside likely is due to 
the limited ability for diagnosing micro metastases. 
Several studies have pointed to the para-aortic nodes 
(PAN) as a region in which nodes often recur [20,21]. 
In fact, PAN failure might be caused by false negative 
imaging at diagnosis as demonstrated by recent 
studies comparing the results of laparoscopic PAN 
staging with PET/CT [22,23]. 

 The aim of the present study was to determine 
the total dose of EBRT and IGABT delivered to 
regional metastatic nodes and to investigate the rela-
tionship between nodal control and nodal dose. Fur-
thermore, the effect of nodal volume and nodal 
SUV max  on nodal outcome was investigated. Finally, 
an analysis of the pattern of regional nodal failures 
was investigated within both node negative and node 
positive patients with special focus on PAN failures.   

 Materials and methods  

 Patients and diagnostic work-up 

 The study includes 139 patients accrued from 
March 2008 to March 2013 to the EMBRACE study 

(www.embracestudy.dk) from either Aarhus Univer-
sity Hospital (AUH) or University Medical Center 
Utrecht (UMCU). Pre-treatment evaluation con-
sisted of patient ’ s history, clinical exam including 
staging in general anesthesia (FIGO), blood samples, 
biopsy from the primary tumor and MRI scan of the 
pelvis and abdomen. For patients treated at AUH an 
additional FDG positron emission tomography 
(PET)/computed tomography (CT) scan was per-
formed for all patients. For patients treated at UMCU 
a FDG PET or a FDG PET/CT scan was added if 
the MRI showed suspicious lymph nodes. PET/CT 
studies were performed according to local scanning 
protocols. PET/CT scans were acquired 60 – 90 min-
utes after injection of a standard dose of approxi-
mately 370 MBq 18F-FDG. Blood glucose levels 
were measured routinely or only in patients with 
known diabetes depending on local practice. 

 Lymph nodes were considered pathologic if the 
SUV value was above blood background or if they 
measured    �    10 mm on short axis on MRI or CT. 
Nodes between 5 and 10 mm without FDG uptake 
were considered pathologic if they had an irregular 
shape, had lost their nodal architecture, were inho-
mogeneous or had an irregular border on MRI. All 
PET scans were re-evaluated for the present study 
by an oncologist and a specialist in nuclear medicine 
and SUV max  values for the pathologic nodes were 
recorded.   

 Treatment 

 RT schedules for the two centers are summarized in 
Table I. In both institutions treatment consisted of 
EBRT, concomitant weekly cisplatin (40 mg/m 2 ) and 
IGABT delivered either as pulsed-dose rate (PDR) 
or high-dose rate (HDR) in the fi nal weeks of the 
treatment. The intended maximal overall treatment 
time was 50 days including IGABT. The planning 
aim of EBRT �    IGABT was to deliver at least 85 Gy 
(EQD2) to D90 of the high-risk clinical target vol-
ume (HR-CTV). EBRT to the elective nodal stations 
(CTV-E) was delivered as either three-dimensional 
conformal radiotherapy (3D-CRT) or IMRT. The 
CTV-E upper border was either at the L4/L5 inter-
space or at the level of the aortic bifurcation. If the 
patients had nodal involvement at the level of the 
common iliac artery or higher the CTV-E was 
expanded to include the PAN region with the upper 
border at the L1/L2 interspace. A few elderly node 
negative patients were treated with the CTV-E bor-
der at the L5/S1 interspace. Pathologic lymph nodes 
(GTV-N) were boosted with either a SIB or a sequen-
tial boost. Laparoscopic nodal staging was not rou-
tinely performed. However, at UMCU nodes larger 
than 2 cm were surgically removed if possible whereas 
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treatment fi eld was determined from the failure scan. 
Distant failure was defi ned as a failure higher than 
the PAN area, i.e. above the L1-L2 interspace.   

 Statistical analysis 

 Data were analyzed using Stata statistical software, 
version 13.0. Follow-up time and time to failure were 
calculated from the end of treatment date. Patients 
were censured at time of failure, death or last fol-
low-up visit. Local control rate, nodal control rate 
and overall survival were calculated using Kaplan-
Meier statistics. The Wilcoxon rank sum test was used 
to test for nodal dose, volume and SUV max  in relation 
to failure. A  χ  2 -test was used to test for chemotherapy 
and pathology in relation to nodal failure. Statistical 
signifi cance was defi ned as a p-value    �    0.05.    

 Results 

 Patient characteristics are shown in Table II. Briefl y, 
106 patients (77%) had squamous cell carcinoma, 
111 (80%) were FIGO stage II-IV and 84 (60%) 
were node positive. Seven node positive patients 

at AUH all pathological nodes were boosted with 
EBRT using SIB regardless of size.   

 Determination of total nodal dose 

 For each patient diagnostic MRI and PET/CT scans, 
as well as MRI datasets at time of BT were rigidly 
registered to the planning CT scan using a bone 
match. In case of nodal failure, MRI and PET/CT 
data sets at time of failure were also registered to the 
CT scan. To investigate the delivered dose to each 
node EBRT dose maps (elective and boost) as well 
as the BT dose maps were linked to the planning CT. 
Gross tumor volume for each node (GTV-N) was 
contoured on the master planning CT scan using 
information from MRI and PET/CT scans. Con-
touring was performed with a customized software 
package VolumeTool that offers a 3D presentation of 
all datasets [24]. 

 The physical delivered dose to 98% (D98) of 
each GTV-N was determined using the dose maps 
of EBRT elective, EBRT boost and BT. The bio-
logically equivalent dose in 2 Gy fractions (EQD2) 
was calculated, using the linear quadratic model 
with  α / β     �    10 for tumor and a repair half-time of 
1.5 hours, and the total dose was determined.   

 Follow-up 

 All patients were followed prospectively with a gyne-
cologic examination every three months the fi rst 
year, every six months for year 2 – 3 and annually for 
year 4 and 5. MRI was performed routinely three and 
12 months after completed treatment. For 82 patients 
an additional routine PET/CT was performed three 
months after completed therapy. Additional imaging 
was performed on clinical indication. Local failure 
was defi ned as persistent disease or recurrence of 
the primary tumor. When a nodal failure was diag-
nosed the relation to previously boosted nodes and 

  Table I. Treatment schedules of external beam radiotherapy (EBRT) and brachytherapy (BT) of locally advanced cervical cancer at 
University Medical Center Utrecht and Aarhus University Hospital. HDR, high-dose rate; PDR, pulsed-dose rate.  

UMCU AUH

EBRT to elective nodal region (PTV-E) 45 Gy in 25 fractions 45 Gy in 25 fractions (Patients without 
nodal involvement)

  50 Gy in 30 fractions (Patients with nodal 
involvement)

PTV-E fi eld border Aortic bifurcation
  L1/L2 if nodes at CI or higher

L4/L5
  L1/L2 if nodes at CI or higher

EBRT boost to pathologic nodes Sequential
  5 or 7 fractions of 2 Gy

Simultaneous integrated
  60 Gy in 30 fractions

BT to high risk CTV (HR-CTV) Option 1: PDR
  2 fractions: 19.2 Gy in 32 pulses
  Option 2: HDR
  4 fractions of 7 Gy

Option 1: PDR (node negative)
  2 fractions: 17.5 Gy in 20 pulses
  Option 2: PDR (node positive)
  2 fractions: 15 Gy in 20 pulses

  Table II. Patient and tumor characteristics for node positive and 
node negative patients with locally advanced cervical cancer.  

N � N � Total

Number of patients 84 (60%) 55 (40%) 139
Age, median (range) 48 (26 – 79) 49 (22 – 82) 49 (22 – 82)
Histology

Squamous cell 68 (81%) 38 (70%) 106 (77%)
Adenocarcinoma 14 (17%) 14 (25%) 28 (20%)
Adeno-squamous 2 (2%) 3 (5%) 5 (3%)

FIGO-stage
IB 17 (20%) 11 (20%) 28 (20%)
IIA 2 (2%) 7 (13%) 9 (7%)
IIB 41 (49%) 30 (54%) 71 (51%)
IIIB 19 (23%) 5 (9%) 24 (17%)
IV 5 (6%) 2 (4%) 7 (5%)



1570 A. Ramlov et al. 

with stage IB disease were treated with total 
lymphadenectomy, but leaving the primary tumor 
in situ for defi nitive chemo-radiotherapy. At UMCU 
two patients had all suspicious nodes removed 
before RT. The remaining 75 patients had a total of 
209 nodes boosted. The majority of the nodes were 
located at the external or internal iliac artery. 
Twenty-fi ve patients had lymph nodes at the level 
of common iliac (CI) artery or higher and were 
treated with an extended elective fi eld including 
PAN. Table III shows the location of involved nodes 
at diagnosis and at time of failure. 

 The median follow-up time was 30 months (range 
3 – 64 months). At three years the actuarial overall sur-
vival was 79% (95% CI 70 – 85%), regional nodal con-
trol was 83% (95% CI 75 – 89%) and local control was 
93% (95% CI 86 – 96%). During the follow-up period 
41 patients failed locally, regionally or systemically. 
The locations of all failures are shown in Figure 1. 
Nine patients had a local failure (5%) and four of 
these had persistent disease at fi rst follow-up after 
treatment. Seventeen patients had distant failure 
(12%). Distant failures were mainly in the lung or in 
lymph nodes above the L1-L2 interspace. 

 Twenty-one patients (15%) had a nodal failure 
including PAN metastases. Thirteen patients had 
PAN failure above the irradiated volume. Two had 
simultaneous failure in the elective fi eld and two and 
simultaneous distant failures. The remaining nine 
patients had PAN metastases as the only site of fail-
ure. Only one of these patients was initially treated 
with an extended fi eld due to PAN metastases, the 
remaining eight had a CTV-E border at the L5/SI 
interspace (n    �    2), L4/L5 interspace (n    �    5) or aortic 
bifurcation (n    �    1). Three out of the nine patients 
were node negative at diagnosis. For the fi ve node 
positive patients treated with a pelvic fi eld the highest 
level of nodal involvement at diagnosis was at the 
internal/external iliac artery. The median time to iso-
lated PAN failure was 6.6 months (range 2.5 – 28.5 
months). Four patients had isolated PAN failure 
diagnosed on the fi rst follow-up imaging. 

 The median number of cisplatin cycles was six 
(range 0 – 7). Thirty-one patients received    �    4 cycles 
of weekly cisplatin due to advanced age, chronic dis-
eases or low white blood cell count. A higher inci-
dence of nodal failure was found in patients receiving 
less than fi ve courses of cisplatin (p    �    0.01). No sig-
nifi cant relation between pathology (adenocarcinoma 
 �  adeno-squamous versus squamous) and nodal fail-
ure was found. 

 The median number of boosted nodes per patient 
was two (range 1 – 10). The median volume of boosted 
nodes was 1.5 cm 3  (range 0.1 – 44.9 cm 3 ). Median 
dose delivered to all nodes was 62.4 Gy EQD2 (range 
52.9 – 69.1 Gy EQD2). The median dose contribu-
tion from BT was 3.1 Gy EQD2 (range 0 – 12.8 Gy 
EQD2). No patients had persistent disease in the 
boosted nodes, but six patients had a later failure 
within such a node. The median time to failure for 
these patients was 18.8 months (range 12.8 – 32.5 
months). The median dose to recurrent nodes was 
62.9 Gy EQD2 (range 59 – 68.1 Gy EQD2) and the 
median nodal volume at diagnosis 2.3 cm 3  (range 
1.2 – 9.2 cm 3 ). There was no signifi cant correlation 
for failure with neither dose nor volume. The dose 
and volume of all boosted nodes are presented in 
Figure 2a. 

 One hundred and twelve patients had a diagnos-
tic PET or PET/CT. In total 144 nodes had a stan-
dard uptake value (SUV) above blood background 
and were considered pathologic. The median SUV max  
of all nodes was 5 (range 2 – 21). For the six 
recurrent nodes the median SUV max  was 11 (range 
4 – 16). Nodal SUV max  was signifi cantly higher for 
the recurrent nodes (p    �    0.02). The dose and nodal 
SUV max  are presented in Figure 2b.   

 Discussion 

 In our study we demonstrated a high nodal control 
rate in boosted lymph nodes with failure in six of 
209 initially diagnosed nodes. There is currently no 
consensus on appropriate dose levels for lymph 
node boosting. Three recent studies applied differ-
ent dose levels and investigated the control of 
regional lymph node metastases in locally advanced 
cervical cancer. In these studies nodal malignancy 
was determined by imaging (MRI and/or PET/CT) 
but no histological verifi cation was performed. Vargo 
et   al. explored the outcome in lymph node positive 
patients by delivering a simultaneously integrated 
lymph node boost of 55 Gy/25 fractions [16]. 
Extended elective fi eld irradiation including the 
PAN area combined with a boost to pathologic 
nodes was applied in all patients. Excellent nodal 
control was obtained with only 1/61 patients recur-
ring in a boosted node. Ariga et   al. investigated 

  Table III. Location of nodal metastases at time of diagnosis (84 
patients) and at time of failure (21 patients). In some patients 
nodal metastases and nodal failures was diagnosed in more than 
one region.  

Nodal region

At time of 
diagnosis 

(84 patients)

At time 
of failure 

(21 patients)

Para-aortic nodes 9 (11%) 15 (71%)
Common iliac 21 (25%) 1 (5%)
Internal/external iliac 80 (95%) 5 (24%)
Parametrial 8 (10%) 0
Inguinal 3 (4%) 1 (5%)
Pre-sacral 2 (2%) 0
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EBRT boost prescribing a median dose of 56 Gy to 
metastatic nodes. In that study 5/57 patients recurred 
in boosted nodes [21]. In 2004 Grigsby et   al. inves-
tigated different boost doses according to nodal size. 
In that study a median dose of 67.2 Gy was deliv-
ered. Only 5/132 patients recurred within a boosted 
node [25]. Neither of the studies by Grigsby et   al. 
or Ariga et   al. found a signifi cant relation between 
nodal size and failure. 

 To our knowledge, the present study is the largest 
study to date determining the exact nodal dose deliv-
ered by incorporating the dose contribution from BT. 
The study by Van den Bos et   al. indicated that BT 
contributed with 1.6 – 6.2 Gy EQD2 to the total 
nodal dose depending on treatment technique and 
location of the node [19]. Recently, a study by 
Mohamed et   al. demonstrated that BT contributes 
with a mean D 50  dose of 3.8 – 6.2 Gy EQD2 to the 
different pelvic node groups [18]. A similar BT con-
tribution was seen in the current study with a median 
dose of 3.1 Gy EQD2 (range 0 – 12.8 Gy EQD2) and 
BT contribution should therefore be taken into 

account when prescribing the total nodal dose. The 
median total EBRT and BT dose of 62.4 Gy EQD2 
gave a high nodal control with only six of 75 patients 
recurring within a boosted node. As in the studies by 
Ariga et   al. and Grigsby et   al., it was not possible to 
identify any impact of nodal size on nodal control. 
Due to different EBRT boost dose levels at UMCU 
and AUH and due to the heterogeneity of BT dose, 
the patients in this study received a wide range of 
dose between 53 and 69 Gy EQD2. Our data did not 
indicate any improved lymph node control with 
higher boost doses. Hence there seems to be no indi-
cation of a general benefi t of delivering a total lymph 
node dose beyond 60 Gy EQD2. 

 Concurrent use of chemotherapy has been used 
as standard treatment since 1999. In 2008 a meta-
analyses of 18 studies demonstrated a benefi t of 
chemotherapy not only on OS but also on local and 
distal control [26]. The importance of concurrent 
chemotherapy is underlined in our study, where a 
signifi cant relation between nodal failures and the 
number of chemotherapy courses was established. 

  Figure 1.     Location of all failures (41 patients) and nodal failures (21 patients). Overlap is due to patients failing in more than one region. 
Local failures are here defi ned as persistent disease or recurrence of the primary tumor. Nodal failures consist both of failures within the 
electively irradiated volumes as well as non-irradiated para-aortic failures. Distant failures do not included para-aortic failures below L1.  
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  Figure 2.     Panel A shows the nodal dose and nodal volume for controlled (white) and failed nodes (black). All nodes were considered 
pathologic at diagnosis. Panel B shows the nodal dose and nodal SUV max  for controlled (white) and failed nodes (black).  
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With the use of FDG PET/CT additional prog-

nostic information may be obtained for both the

primary tumor and nodal metastases. Kidd et al.

demonstrated that nodes with a SUVmax44.3 had a

significantly higher risk of persistent disease or

failure [13]. Onal et al. showed that a nodal

SUVmax 4 7.5 resulted in a decreased disease-free

survival and OS, but could only show a non-

significant trend for a higher risk of failure within

the boosted nodes with SUVmax 4 7.5 (p ¼ 0.12)

[27]. In our study, there was a significant correlation

between SUVmax and failure in boosted nodes.

SUVmax was a stronger negative prognostic factor

for nodal failure than size or volume of lymph nodes,

and dose escalation or surgical removal of lymph

nodes may be particularly relevant in patients with

high nodal SUVmax. The limitations inherent to all

multi-center studies involving semi-quantitative

18F-FDG PET also apply to this study. Measured

SUV values may thus in extreme cases vary up to

50% between different scanner systems and recon-

struction algorithms. However, both participating

PET centres have decades of experience in conduct-

ing PET research and conform to the guidelines as

laid out by the European Association of Nuclear

Medicine (EANM) [28]. Scanners at both centers

are routinely calibrated using standard phantoms

and reconstruction algorithms, which are also

applied to clinical studies. We are therefore confidant

that our 18F-FDG PET images are comparable and

that SUV values can safely be reported.

PET/CT has a higher detection rate of PAN

metastases compared to CT and MRI but still has a

false negative rate of 5–17% [22]. Due to this fact

some PAN metastases might not be detected and

irradiated. PAN was the most frequent site of nodal

failure in our study, with 13 patients recurring above

the treatment field. Beadle et al. have previously

reported similar observations [20]. Only two of the

13 patients were treated with an extended field due

to PAN metastases at diagnosis, and the rest was

treated with a pelvic-only field. In our study four

patients recurred with PAN metastases within the

first three months after treatment and thus probably

had undetected PAN metastases at diagnosis.

Hence, there is still room for improving detection

and treatment of PAN disease. Current approaches

include extended field chemo-radiotherapy, para-

aortic surgical staging, and adjuvant chemotherapy.

Vargo and colleagues reported on the outcome

and toxicity following extended fields to all patients

with evidence of pelvic or PAN nodal disease on

PET/CT [16]. Only two patients recurred in the

PAN area. Late grade 3–4 toxicity was reported to be

low. One patient had a grade 4 recto-vaginal fistula,

and no � grade 3 late bladder, hematologic or small

bowel toxicity was reported. In the current study

extended field was delivered in patients with nodal

metastases to CI or PAN nodes. Based on the Vargo

study and on the patterns of spread observed in our

patient cohort, more patients might benefit from

elective PAN irradiation and focus should be raised

to detect these patients. Several risk criteria will be

applied to select patients for elective PAN irradiation

in the forthcoming EMBRACE II study. This

strategy will increase the number of patients treated

with an extended field and hopefully subsequently

decrease the number of PAN failures.

Gouy et al. investigated the overall survival after

laparoscopic PAN staging and tailored treatment

with elective irradiation of the PAN area in patients

with positive PAN nodes. In that study a comparable

survival rate of patients with PAN micro metastases

(5 5 mm) and patients without PAN disease was

demonstrated [22]. Based on this knowledge, a

phase III clinical trial has recently started recruiting

patients with positive pelvic lymph nodes and

negative para-aortic nodes on PET/CT. Patients

are randomized between pelvic chemo-radiation or

laparoscopic para-aortic staging with chemo-radia-

tion with expansion of the field according to

metastatic status of the PAN nodes. The study

expects to show a 9% benefit in overall survival at

three years [29].

In the ongoing phase III OUTBACK study

(NCT01414608) the effect of adjuvant chemother-

apy after chemo-radiation is investigated. Possibly

this study will demonstrate that the use of adjuvant

chemotherapy can secure a higher control of

undetected PAN metastases.

In conclusion, current treatment schedules secure

high nodal control in both metastatic boosted nodes

and the irradiated elective nodal region in patients

with locally advanced cervical cancer. A dose

response relationship for nodal control could not

be established due to the limited number of events,

but our results do not indicate a general benefit of

increasing the lymph node dose beyond 60 Gy

EQD2 total EBRT and BT dose. However, nodal

SUVmax is a negative prognostic predictor for nodal

control, and further intensification of treatment of

lymph nodes with a high SUVmax could be con-

sidered. Attention should also be raised to adminis-

tration of a complete schedule of concurrent

chemotherapy as well as treatment of para-aortic

nodes.
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