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ABSTRACT

Background. Laparoscopic para-aortic lymphadenec-
tomy (PAL) is being used increasingly to stage pa-
tients with locally advanced cervical cancer (LACC)
and to define radiation field limits before chemora-
diation therapy (CRT). This study aimed to define
clinical implications, review complications, and de-
termine whether surgical complications delayed the
start of CRT.

Methods. We retrospectively reviewed a continuous
series of patients with LACC, with no positive para-
aortic (PA) nodes on positron emission tomography–
computed tomography (PET–CT) and who had
undergone a primary laparoscopic PAL.

Results. From November 2007 to June 2010, 98 pa-
tients with LACC underwent pretherapeutic PAL. Two
patients did not undergo PAL: extensive carcinomatosis
was discovered in one case and a technical problem

arose in the other. No perioperative complications oc-
curred. Seven patients had a lymphocyst requiring an
imaging-guided (or laparoscopic) puncture. Eight pa-
tients (8.4%, which corresponds to the false-negative
PET–CT rate) had metastatic disease within PA lymph
nodes. In cases of suspicious pelvic nodes on PET–CT,
the risk for PA nodal disease was greater (24.0% versus
2.9%). When patients with and without surgical mor-
bidity were compared, the median delay to the start of
treatment was not significantly different (15 days;
range, 3–49 days versus 18 days; range, 3–42 days).

Conclusions. The morbidity of laparoscopic PAL was
limited and the completion of treatment was not delayed
when complications occurred. Nevertheless, if PET–CT
of the pelvic area is negative, the interest in staging PAL
could be discussed because the risk for PA nodal disease
is very low. The Oncologist 2011;16:1021–1027
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INTRODUCTION

Chemoradiation therapy (CRT), a combination of external
irradiation and brachytherapy with concurrent chemother-
apy, is considered the standard treatment for bulky cervical
cancer (stage �IB2 according to the International Federa-
tion of Gynecology and Obstetrics [FIGO] classification)
by many North American and western European teams [1].
The incidence of nodal metastasis is correlated with tumor
volume and clinical stage [2]. When para-aortic (PA) nodes
are known to be metastatic, the radiation field is extended
from the pelvis to include the PA area [3]. This extended-
field radiation therapy cannot be systematically delivered to
all patients with locally advanced cervical cancer (LACC)
because it generates significant morbidity, especially in pa-
tients previously submitted to a laparotomy [4]. Only 15%–
30% of patients with LACC have PA metastasis [2, 5],
consequently, the risk for overtreating patients with clini-
cally negative PA lymph nodes is believed to outweigh the
benefits of extended-field radiation in the minority of pa-
tients with undiagnosed PA lymph node metastasis. The
sensitivity of computed tomography (CT) scan or magnetic
resonance imaging (MRI) in detecting PA metastasis �1
cm is poor [6]. Currently, 18F-fluorodeoxyglucose positron
emission tomography CT (PET–CT) is the best imaging
method for detecting small-sized PA lymph node involve-
ment [7, 8]. However, the rate of false negatives on
PET–CT assessment of PA metastasis in LACC is 8%–13%
[9, 10]. Indeed, current imaging modalities are not efficient
enough to detect PA lymph node metastases, which remain
undertreated.

The concept of surgical staging has gained momentum
with the development of laparoscopy, which reduces surgi-
cal complications. This is why laparoscopic para-aortic
lymphadenectomy (PAL) is being used increasingly to
stage patients with LACC and to define radiation fields be-
fore CRT. The morbidity of this staging procedure must be
low and CRT should not be delayed by surgery-related
complications so that the benefits of staging are not offset
by delaying the standard treatment. The aim of this study
was to describe complications arising from surgical stag-
ing, discover how they were treated in our institution, and
examine whether surgical complications delayed the begin-
ning of CRT. In addition, we studied the sensitivity of
PET–CT in detecting PA nodal disease.

PATIENTS AND METHODS

Since 2007, in our institute, patients with LACC with no ev-
idence of extrapelvic disease on preoperative imaging
(MRI or CT scan) and with no obvious disease in the PA

area on PET–CT who are �70 years old have undergone a
pretherapeutic laparoscopic staging procedure to tailor their
radiation therapy fields. This is a continuous series and no
patients were excluded. LACC was defined according to
the 2009 FIGO classification as clinical stage IB2–IVA
[11]. The surgical staging procedure began with a transum-
bilical diagnostic laparoscopy to assess the peritoneal cav-
ity. In the absence of i.p. disease, an extraperitoneal PA
lymphadenectomy was performed via the left-sided extra-
peritoneal approach, as described in detail by Querleu et al.
[5] and Dargent et al. [12]. At the beginning of our experi-
ence, some transperitoneal dissections were performed and
then we exclusively performed extraperitoneal dissections,
except if there was opening of the peritoneum and if simple
sutures had failed to control peritoneal leakage.

The lymphadenectomy specifically targeted the left-
sided supra- and inframesenteric PA space, which harbors
most PA metastases from LACC [2]. If suspicious nodes
were found during the procedure, they were sent for frozen
section analysis, and if they were metastatic, the procedure
was stopped and the radiation fields were extended to the
PA region. Although pelvic nodal dissection is not part of
the standard procedure, because these nodes are included in
the radiation field, the removal of isolated enlarged pelvic
nodes (�2 cm) was considered.

“Preventive marsupialization,” as described by Leblanc
et al. [6] (transperitoneal opening of the left paracolic gutter
to allow abdominal reabsorption of the retroperitoneal
lymph) was performed after our early experience to try to
avoid the development of postoperative symptomatic retro-
peritoneal lymphocysts.

Lymph nodes were formalin fixed and embedded in par-
affin blocks after macroscopic dissection by a pathologist.
Sections measuring 4 �m were cut and stained with hema-
toxylin and eosin. Each lymph node was examined micro-
scopically to determine whether it harbored a metastasis
and measure the size of the metastatic lesion. Serial section-
ing and immunohistochemical analysis were performed
when a micrometastasis was suspected.

Further management of the primary cervical cancer was
individually tailored according to the results of the pre-
therapeutic staging procedure. Patients with negative PA
lymph nodes received external-beam radiotherapy to the
pelvis with conformal techniques up to a total dose of 45 Gy
(five fractions of 1.8 Gy per week) with concurrent plati-
num-based chemotherapy (cisplatin, 40 mg/m2 per week).
External-beam radiation therapy was followed by intracav-
itary, with or without interstitial, pulsed dose rate brachy-
therapy up to a total dose of at least 15 Gy to the
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intermediate-risk clinical target volume, as defined by the
Groupe Européen de Curiethérapie and the European Soci-
ety for Therapeutic Radiology and Oncology recommenda-
tions [13]. Limited boosts were individually delivered to
clinically involved pelvic nodes diagnosed on initial imag-
ing up to a total dose of 60–65 Gy, taking the contribution
of brachytherapy into account. For patients with metastatic
PA lymph nodes, radiation fields were extended to include
the PA area up to a total dose of 45 Gy, with the same ther-
apeutic schedule in the case of brachytherapy. Six to eight
weeks after the completion of radiation therapy, patients
underwent a clinical and MRI evaluation in search of resid-
ual disease. Follow-up was initiated in the absence of resid-
ual disease. Completion surgery was discussed when
residual disease was suspected. Patients with carcinomato-
sis received platinum-based chemotherapy along with pal-
liative radiotherapy. Patient follow-up consisted of serial
clinical examinations by an oncologist every 4 months dur-
ing the first year and every 6 months thereafter.

We reviewed all surgical complications and classified
morbidity according to the Clavien and Dindo classification
[14] from grade 1 (no specific treatment) to grade 5 (de-
ceased).

We collected data on the time between PET–CT and
surgery, between surgery and the start of CRT, and between
surgery and the end of standard treatment.

Descriptive statistics were used to summarize the clini-
copathologic characteristics of the study sample. A �2 anal-
ysis and Student’s t-test were used to compare nominal
variables.

RESULTS

From November 2007 to June 2010, 98 consecutive pa-
tients with stage IB2–IVA cervical cancer underwent a pre-
therapeutic laparoscopic staging procedure. Two patients
did not undergo PAL because extensive carcinomatosis was
discovered during the initial transperitoneal exploration in
one case and a technical problem had arisen in the other
(poor hemodynamic tolerance of pneumoperitoneum for an
obese and severely asthmatic patient). The median age was
45 years (range, 21–65 years) and the median body mass
index (BMI) was 23.0 kg/m2 (range, 14.4–42.7 kg/m2) for
the 96 patients who completed the staging procedure. No
patient was excluded because of obesity.

According to the 2009 FIGO classification [11], clinical
stages were IB1 (n � 1) (this patient had positive pelvic
nodes on PET–CT; she had undergone staging with PAL
and a pelvic lymphadenectomy), IB2 (n � 35), IIB (n �
51), IIA2 (n � 2), IIIA (n � 1), IIIB (n � 4), and IVA
(n � 2). The histologic types were squamous carcinoma
(n � 85), adenocarcinoma (n � 7), clear cell adenocar-

cinoma (n � 2), glassy cell carcinoma (n � 1), and neu-
roendocrine small cell carcinoma (n � 1).

The flow chart of the study population with the imaging
and surgical techniques used is detailed in Figure 1. Ninety-
five of the 96 patients in the study underwent a PET–CT
before surgical staging and there were no signs of meta-
static PA nodes. Patients exhibiting positive nodes did not
undergo surgical staging and the radiation field was ex-
tended to the PA area (clear PET–CT PA uptake with a sig-
nificant standardized uptake value was considered
sufficient to extend the field without a systematic biopsy by
interventional radiology). Imaging was scheduled for the
patient with no PET–CT, but she did not undergo the exam.
The median interval between PET–CT and surgical staging
was 13 days (range, 1–49 days).

Eighty-nine PALs were performed via retroperitoneal
dissection and seven were performed exclusively via trans-
peritoneal dissection (this approach was deliberately cho-
sen in six patients but it was used because of failure to
control a peritoneal leak with sutures in the seventh pa-
tient). The first 16 patients who had PAL via retroperitoneal
dissection did not undergo “preventive marsupialization,”
but the procedure was included in the following 73 patients.

The median operative time was 185 minutes (range,
105– 480 minutes). The median and mean numbers of
lymph nodes removed were 13 (range, 4–39) and 14.7, re-
spectively. No perioperative major complications (and no
laparotomic conversion) occurred. In particular, no intraop-
erative bowel injury, vessel injury, postoperative ileus, or
bowel herniation occurred. No patient required blood trans-
fusion.

The median postoperative hospital stay was 3 days
(range, 2–12 days). Seven patients had grade 1–2 morbidity
(postoperative pain, bleeding, and infection). Seven pa-
tients had grade 3 morbidity resulting from the procedure
(10.7%) and one patient had grade 4 morbidity.

All cases of grade 3 morbidity were symptomatic lym-
phocysts requiring an imaging-guided puncture (they had
all undergone a retroperitoneal PAL), and three of them had
undergone a further surgical procedure via laparoscopy
(laparoscopic opening of the peritoneum for a recurrent
lymphocyst). Two of the three patients requiring further
surgery had not undergone preventive marsupialization
during the initial laparoscopy.

Regarding the case of grade 4 morbidity, this patient ex-
perienced acute renal failure (creatinemia at 400 �M/l and
oligoanuria over 72 hours) and was transferred to the inten-
sive care unit for 1 week. Regression was spontaneous with
complete recovery of kidney function.

Among the seven patients who required a puncture, two
had not undergone preventive marsupialization (those two
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patients also required laparoscopic opening of the peri-
toneum) and five had undergone marsupialization. One
patient had metastatic positive nodes. Age, BMI, no pre-
ventive marsupialization, the number of nodes removed,
and PA metastasis were not identified as risk factors for
symptomatic lymphocyst formation.

The definitive pathological analysis revealed that eight
patients had metastatic disease within PA lymph nodes. The
false-negative rate of PET–CT in this study was 8.4% (eight
of 95 patients with PET–CT before surgery). Patient char-
acteristics and the size and number of metastases in these
eight patients are detailed in Table 1. The median interval
between PET–CT and surgical staging for these eight pa-
tients was 16 days (range, 3–37 days). A frozen section
analysis was performed for two patients during the pro-
cedure because of macroscopically suspicious PA nodes.
Because the frozen section analysis was positive, the
procedure was interrupted without completing the
lymphadenectomy (these were the two patients in whom
only five PA nodes were removed).

Among the 19 patients with suspicious pelvic nodes on
PET–CT, only one (the one with stage IB1 disease) under-
went a pelvic lymphadenectomy because the size of the pel-
vic node was �2 cm, which is supposed to be the limit for
sterilization by radiotherapy (94% control rate achieved
with 6,000 rads and cisplatin [15]). The pelvic nodal lesion
removed was metastatic and it measured 3 cm (this node
was removed via laparoscopy with no rupture). The PAL
was negative in this patient.

When PET–CT depicted suspicious pelvic nodes, the
risk for PA disease was greater (24.0% versus 2.9%; p �
0.004) (odds ratio, 10.7; confidence interval, 2.3–50.1) (Ta-
ble 2).

The median intervals between surgery and the start of
CRT and surgery and the end of standard treatment were 18
days (range, 3–49 days) and 71 days (range, 49–133 days),

respectively. When patients with and without surgical mor-
bidity were compared, the median intervals to the start of
CRT and to the end of treatment were not significantly dif-
ferent—15 days (range, 3–49 days) versus 18 days (range,
3–42 days) and 66 days (range, 50–123 days) versus 72
days (49–133 days). The patient with a 49-day interval to
the start of treatment was the one with acute kidney failure
(chemotherapy was carboplatin instead of cisplatin). Ex-
cept for this patient, CRT was never delayed because of sur-
gical morbidity.

RT was extended to the PA area in all patients with pos-
itive PA nodes. The oncologic outcome of these patients is
detailed in Table 1.

DISCUSSION

The interest and impact of laparoscopic PA staging lymph-
adenectomy in the management of LACC continue to fuel
debate. The rate of PA metastasis in LACC is 15%–20% [2,
5], and in the event of PA spread, the prognosis is drasti-
cally worse, with an overall survival rate of only 17% in the
series reported by Delpech et al. [16] and Leblanc et al. [6].
Conventional imaging is able to detect �30% of PA spread
[6]. An interesting randomized trial, performed by a team
well versed in the management of cervical cancer, was pub-
lished nearly 10 years ago. It compared surgical staging (a
laparotomic or laparoscopic approach) with conventional
imaging (before the era of PET–CT imaging) and demon-
strated that surgical staging had a deleterious effect on sur-
vival [17]. However, the surgical morbidity rate in that trial
was very high (�40%) and only 30 patients were included
per arm [17]. Despite no difference in patient characteris-
tics between the two arms, there was a tendency for patients
with the worst prognosis (size of tumor, incidence of posi-
tive pelvic nodes, number of patients treated with concom-
itant chemotherapy) to be in the arm treated with surgical
staging [17]. More recently, a paper by Gold et al. [18], con-

98 consecutive patients with advanced-stage cervical cancer (97 with negative PET–CT in the PA area, 1 with PET–CT not performed) 

96 patients with PAL performed            2 patients with no PAL (1 carcinomatosis; 1 technical problem) 

89 retroperitoneal dissection                 7 transperitoneal dissection 

16 no marsupialization                          73 marsupialization 

Figure 1. Flow chart of study population.
Abbreviations: PA, para-aortic; PAL, para-aortic lymphadenectomy; PET–CT, positron emission tomography–computed to-

mography.
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cerning the impact of surgical staging on patients included
in three randomized Gynecologic Oncology Group (GOG)
trials, suggested that PA surgical staging afforded a benefit
in terms of survival. Finally, in a study by Leblanc et al. [6],
the survival duration of patients with involved PA nodes
measuring �5 mm and diagnosed after laparoscopic retro-
peritoneal staging surgery (and treated with extended-field
CRT) was similar to that of patients without PA nodal
spread. In other words, there is probably an impact on
survival of PA staging surgery (followed by extended-
field CRT if PA nodes are positive), and particularly in
the subgroup of patients with nodal involvement measur-
ing �5 mm.

Is the PA nodal involvement detected on surgical stag-
ing actually depicted by PET–CT? This procedure is the
most relevant imaging modality for the evaluation of distant
spread from LACC [7, 8] and its use is currently recom-
mended by many teams for the initial evaluation of all
LACC cases. However, recent studies correlating the re-
sults of PET–CT and pathological examination of nodal in-
volvement have reported a false-negative rate of �8%–
12% [9, 10, 19, 20]. In particular, Ramirez et al. [10], in

their study on 60 patients, observed that three of the 26 pa-
tients with negative pelvic and PA nodes on PET–CT had
histopathologically positive PA nodes (12%). Of the 27 pa-
tients with positive pelvic but negative PA nodes on PET–
CT, six (22%) had histopathologically positive PA nodes.
Eleven (18.3%) patients had treatment modification based
on surgical findings in that study [10].

In these different studies, nearly 40% of patients with
false-negative PET–CT results had nodal metastasis �5
mm [10, 21, 22], and those patients were considered the
best candidates for definitive cure of their metastatic dis-
ease by extended CRT fields. In one of the most recent col-
laborative studies, the sensitivity, specificity, positive
predictive value, and negative predictive value of PET–CT
were 33.3%, 94.2%, 53.8%, and 87.5%, respectively, for
the detection of microscopic lymph node metastases [20].

The only way to definitely confirm the therapeutic im-
pact of PA surgical staging (in patients with a negative
PET–CT result in the PA area) is to conduct a randomized
trial. However, the question is how many patients would
have to be included? According to the results of the GOG
125 trial, which analyzed the survival of patients with PA
spread treated with extended-field CRT, we can extrapolate
that 40%–50% of patients with stage IB2 or II disease
would be alive at 5 years [3]. The hypothetical gain in over-
all survival as a result of PA surgical staging would there-
fore concern 4%–5% of patients (i.e., 40%–50% of the 8%–
12% of patients with false-negative PET–CT results).
Ideally, a randomized trial should be performed to confirm
such a therapeutic impact, but to test the benefit in terms of
survival for PAL (with an � risk of 5% and a � risk of 10%),
4,600 patients would be required to demonstrate an overall
survival benefit of 4% at 5 years after surgical staging
(2,900 patients would be required for a 5% benefit).

Table 1. Characteristics of patients with para-aortic metastasis

Patient
Age,
yrs Stage

Histologic
type

Suspicious
pelvic
node on
PET–CT

n of PA
nodes
removed

n of
positive
PA nodes

Size of biggest
metastasis in
positive nodes,
mma

Size of
biggest
positive node,
mm

Interval between
PET–CT and
surgical staging,
days

Current
status
(follow-up in
mos)

1 39 IIB EC Yes 14 1 5 18 6 NED (6)

2 65 IIB EC No 12 1 2.2 22 3 NED (19)

3 49 IIB EC Yes 5b 4 14 14 37 DOD (5)

4 44 IVA
(bladder)

EC Yes 10 2 4 17 8 DOD (7)

5 39 IIIB EC Yes 16 1 16 18 3 AWD (4)

6 55 IIIB EC Yes 11 1 0.3 10 24 NED (8)

7 58 IIB EC No 14 2 13 18 24 NED (13)

8 54 IIIB EC Yes 5b 3 19 19 25 NED (13)

aIn some cases, the whole node was not metastatic, so we specified the size of the metastasis inside the positive node.
bPositive frozen section analysis and incomplete lymphadenectomy.
Abbreviations: AWD, alive with disease; DOD, died of disease; EC, epidermoid carcinoma; NED, no evidence of disease;
PA, para-aortic; PET–CT, positron emission tomography–computed tomography.

Table 2. Distribution of patients according to suspicious
pelvic nodes (pelvic PET N�) and histological PA disease
(n � 95 patients with PET and PAL performed)

Pelvic N status
Histological
PA�

Histological
PA� Total

Pelvic PET N� 6 19 25

Pelvic PET N� 2 68 70

Total 8 87 95

Abbreviations: N, node; PA, para-aortic; PAL, para-aortic
lymphadenectomy; PET, positron emission tomography.
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Clearly, this is unrealistic given the incidence of cervical
cancer in developed countries.

In this context, surgical staging could nonetheless be ac-
ceptable only if “severe” morbidity (defined as morbidity
that could delay the start of CRT) was extremely limited
(i.e., �4%–5%, which is the potential impact on overall
survival). A meta-analysis of 13 trials comparing CRT with
the same radiotherapy alone confirmed that chemotherapy
in the treatment of LACC patients leads to longer disease-
free and overall survival times and lower rates of local and
distant recurrence and progression [1]. CRT is therefore
considered the standard treatment for bulky cervical cancer
(stage �IB2 according to the FIGO classification) by many
North American and western European teams. In our study,
PAL-related morbidity was limited (no perioperative com-
plications; a 10.7% grade 3 morbidity rate, all resulting
from lymphocysts; and one case of grade 4 morbidity, re-
sulting from acute renal failure, with complete recovery).
Lymphocyst formation is a common complication of PAL
that is asymptomatic most of the time [21, 23]. In the largest
series by Leblanc et al. [6], 14 of their first 104 patients
(13.4%) developed symptomatic lymphocysts (12 were
managed with either ultrasound- or CT-guided drainage
without sequelae and two required reoperation, one by lap-
aroscopy and one by an open procedure). They subse-
quently performed preventive marsupialization of the left
paracolic gutter in the following 77 patients. Among those
patients, only three (3.8%) developed a symptomatic lym-
phocyst. Based on their experience, we performed preven-
tive marsupialization in most patients in our series. This did
not completely prevent the formation of symptomatic lym-
phocysts (one of the three patients requiring reoperation
had undergone preventive marsupialization during the ini-
tial laparoscopy). All the three reoperation procedures were
performed by laparoscopy. These moderate complications
did not generate any significant difference in the start of

CRT between patients with and without morbidity, which
seems essential in this context. To guarantee this acceptable
morbidity rate, surgery should be performed by a trained
team, and a learning curve is necessary, but with mentoring
(companionship) to avoid a high complication rate. For ex-
ample, in our series, the mean operating times were 227
minutes for the first half of the patients and 186 minutes for
the second half of the patients.

The rate of false-negative PET–CT results in our series
was 8.4%, which is consistent with the literature [9, 10, 20,
22]. Moreover, half of the false-negative cases had metas-
tases �5 mm. PET–CT, which is the most sensitive imag-
ing method for nodal metastases, cannot replace surgical
staging.

In conclusion, PAL seems to generate limited morbid-
ity, but it must be performed by an experienced team to
minimize the risks of this procedure, whose prognostic im-
pact appears to be important even though its therapeutic im-
pact is still debated. Less than 4% of the major morbidity
could be tolerated, excluding lymphocysts, which can be
easily managed, especially with trained radiologists. CRT
is the standard treatment and should not be delayed as a re-
sult of surgical complications.
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