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Objective: Extended-field chemoradiation is typically used for the management of patients
with locally advanced cervical cancer. Given the low rate of skipped metastases above the
inferior mesenteric artery, ilioinframesenteric dissection seems to be an acceptable pattern of
paraaortic lymph node dissection (LND). Our objective is to compare the surgical morbidity
of inframesenteric LND (IM-LND) with infrarenal LND (IR-LND).
Methods: In our center, all of the patients with locally advanced cervical cancer and
negative magnetic resonance imaging and positron emission tomographyYcomputed tomography imaging at the paraaortic level were offered laparoscopic staging including a
diagnostic laparoscopy followed, if negative, by an extraperitoneal paraaortic lymphadenectomy. From January 2011 to September 2015, we included patients who had paraaortic
LND from both common iliac bifurcations and divided them into 2 groups according to
dissection pattern: to the inferior mesenteric artery (IM-LND) level or to the left renal vein
(IR-LND) level. The perioperative and postoperative data were retrospectively recorded.
Results: A total of 119 women were included in our study: 56 in the IM-LND group and 63
in the IR-LND group. There was no difference in the patients’ characteristics between
groups. Regarding the surgical procedure, the operating time was shorter in the IM-LND
group than the IR-LND group, 174 T 50 minutes versus 209 T 61 minutes (P = 0.001),
respectively. There was no significant difference in intra- and postoperative complications,
overall survival, or progression-free survival.
Conclusions: In our series, exclusive IM-LND surgery is faster than IR-LND and results in
similar morbidity and survival rates. These results confirm the feasibility and the applicability of IM-LND to simplify the surgical procedure without impacting survival. More
patients should be included in the study to demonstrate the lower rate of morbidity.
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ervical cancer is one of the most common cancers in women.1
Mortality represents approximately 50% of more than
500,000 cases per year, and its incidence varies widely among
countries, being more frequent in Africa, with world agestandardized rates ranging from less than 1 to greater than 50
per 100,000.2 Cervical cancer, more than other major cancers,
affects young women.2
Treatment depends on the tumor stage, based on the
International Federation of Gynecology and Obstetrics (FIGO)
classification.3 A tumor measuring larger than 4 cm without
distant metastasis generally defines locally advanced cervical
cancer (LACC).4 Pelvic or extended-field chemoradiation is the
typical treatment for these patients,5,6 depending on positive
paraaortic nodes that represent approximately 15% in locally
advanced cancer.7 The most appropriate management approach
is generally determined by a multidisciplinary committee after
performing paraaortic staging using positron emission
tomographyYcomputed tomography (PET-CT), and if the result
is negative at this level, by using a laparoscopic approach before
chemoradiation.8 If lymphadenectomy is necessary, it is
because of the low sensitivity of PET-CT in the detection of
low-volume nodal metastasis (nearly 34% for microscopic
metastases9) despite its high specificity and good rate of
detection of paraaortic disease.10,11
Paraaortic lymphadenectomy is defined by the removal
of nodes located in the common iliac nodes up to the left renal
vein. There is ongoing debate among surgeons regarding
limiting the removal of nodes to the inframesenteric artery, to
the right gonadal vein, or to the left renal vein.12Y14 Given the
very low rate of skipped metastases above the inferior mesenteric artery (IMA),7 ilioinframesenteric dissection should
be an acceptable pattern of paraaortic lymph node dissection
(LND). Indeed, in cervical cancer, we believe that nodal
metastases evolve step by step via the lymphogenous route in
an orderly fashion.15
In our center, we decided to stop at the IMA to avoid
morbidity related to this staging and reduce our operating time.
Morbidity is particularly related to complications that may
occur during or after surgery and may induce a longer hospitalization and delay treatment. Our objective was to compare the
surgical morbidities of inframesenteric LND (IM-LND) and
infrarenal LND (IR-LND).

C
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the removal of all lateroaortic, preaortic, interaortocaval,
precaval, and laterocaval nodes. According to the dissection
patterns, the patients were assigned to the IM-LND group if
dissection started from both common iliac bifurcations to the
level of IMA or to the IR-LND group if dissection started
from both common iliac bifurcations to the level of the left
renal vein. Patients were assigned to the IR-LND group from
2011 to 2013 and to the IM-LND group from 2014 to 2015.
The decision in favor of the change of landmarks in 2014 was
driven by a previous study on paraaortic dissection rules.7

Surgical Technique
The left extraperitoneal route was used as previously
decribed.16,17 Dissection was performed using bipolar forceps
and LigaSure sealing. Except for signaling the upper level of
dissection in IR-LND, clips were not used systematically but
in accordance to the choice of the surgeon.

Population Characteristics
We identified the patients from our database, Clinsight,
and we collected anonymous data using computerized medical records. The perioperative data were retrospectively
recorded.
The patients’ characteristics were extracted to compare
the groups according to age, body mass index, comorbidities,
notable smoking, and performance status in the World Health
Organization score. Tumor features were recorded according
to size, histological grade, FIGO stage, and lymphovascular
space invasion. The following surgical details were recorded:
amount of bleeding, marsupialization of the retroperitoneum,
number of lymph nodes removed, operating time, hospital
length of stay, and time between diagnostic of LACC and
surgery. Marsupialization consisted of incising the peritoneum
to open the retroperitoneal space to prevent lymphocyst formation at the end of the procedure.
Surgical morbidity was divided into intraoperative and
postoperative complications, using the Clavien-Dindo scoring
system to classify these complications.18 The intraoperative
complications included vascular, bowel, or urinary tract injury,
and postoperative complications were represented by lymphatic
complications such as lymphocysts and lymphoedema, abdominal
wall (abscess and evisceration), neurological injury, fistula,
deep abscess, or thromboembolism. Complications were recorded
up to 90 days after staging.

Study Design

Statistics

This retrospective historical study was conducted from
January 2011 to June 2015 in the gynecological oncology
department of our center.

The patients’ characteristics were summarized using the
following descriptive methods: means, SDs, medians and ranges
for continuous parameters, and frequencies and percentages for
categorical parameters. The groups were compared using W2 test
for categorical variables or Fisher exact test in the case of small
counts. Regarding continuous variables, the Student t test was
performed if its conditions of application were met. Otherwise,
the nonparametric Wilcoxon Mann-Whitney test was used. The
distribution of operating times was graphically described using
box plots. Survival times were estimated from the date of surgery using the Kaplan-Meier method. The overall survival rate
was defined as the time until death due to any cause; patients
who survived were censored at the date of last follow-up.

Inclusion and Exclusion Criteria
All of the patients diagnosed with LACC, stage IB2 or
higher of the FIGO, and who had paraaortic LND were included in the study. The patients referred for treatment to our
center after staging surgery were excluded from the study.
Paraaortic LND was proposed when magnetic resonance
imaging (MRI) and PET-CT imaging were negative at the
paraaortic level. First, occult carcinomatosis was ruled out by
diagnostic transperitoneal laparoscopy. Then, LND included
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Progression-free survival was defined as the time until relapse
or death due to any cause; patients who survived without relapse
were censored at the date of the last news. A P value less than
0.05 was considered to be statistically significant. The data were
collected in Ennov clinical, a software specifically designed for
database management. Statistical analyses were performed
using Stata v13.1 (StataCorp LP, College Station, Tex).

RESULTS
A total of 119 women were included in our study from
January 2011 to June 2015: 56 in the IM-LND group and 63
in the IR-LND group.
Concerning the patients’ characteristics, there was no
significant difference between both groups, except for smoking,
with 8.9% of smokers in the IM-LND group and 22.2% in the
IR-LND group (P G 0.05) (Table 1). We also observed that

IM-LND and IR-LND Morbidities in LACC

cervical cancer was diagnosed at a median age of approximately
47 years for both groups. The median body mass index was
24.7 kg/m2 for the IM-LND group and 25.6 kg/m2 for the IRLND group (P = 0.85). Among tumor types, the most frequent
histologic subtype was squamous carcinoma, with 75.0% in
the IM-LND group and 69.8% in the IR-LND group; glandular
carcinoma was noted, with 21.4% in the IM-LND group and
23.8% in the IR-LND group (P = 0.80). The maximal MRI
tumor size was also evaluated with a median of 50 mm documented in both groups (Table 1).
Regarding the surgical procedure, the operating time
was shorter in the IM-LND group compared with the IR-LND
group, 174 T 50 minutes versus 209 T 61 minutes (P = 0.001),
respectively, and marsupialization was most frequent in the
IM-LND group (67.0% vs 49.2%, P = 0.04) (Fig. 1 and Table 2).
Median number of lymph nodes dissected was 13 (4Y37) in
the IM-LND group and 21.5 (9Y46) in the IR-LND group

TABLE 1. Preoperative characteristics of patients and their tumor
IM-LND
N = 56 (%)
Median age, y (range)
47.5 (28Y73)
Median body mass index (range)
24.7 (15.9Y53.8)
Comorbidity
21 (37.5)
Smoking
5 (8.9)
Other cancer
2 (3.6)
Cardiovascular
10 (17.9)
Diabetes
2 (3.6)
Neurologic
2 (3.6)
Respiratory
1 (1.8)
Hepatic
V
Others
5 (8.9)
Performance status, World Health Organization score
0
52 (94.5)
1
3 (5.5)
2
V
Histologic subtype
Squamous
42 (75.0)
Glandular
12 (21.4)
Others
2 (3.6)
Median MRI tumor size (range)
50 (26Y120)
Lymphovascular space invasion
5/21 (23.8)
FIGO staging classification
IA1
1 (1.8)
IB1
5 (8.9)
IB2
17 (30.4
IIB
25 (44.6)
IIIA
2 (3.6)
IIIB
4 (7.1)
IVA
2 (3.6)
IVB
V

IR-LND
N = 63 (%)
47 (30Y72)
25.6 (17.8Y49.5)
34 (54.0)
14 (22.2)
2 (3.2)
16 (25.4)
3 (4.8)
2 (3.2)
3 (4.8)
2 (3.2)
5 (7.9)
59 (93.7)
2 (3.2)
2 (3.2)
44 (69.8)
15 (23.8)
4 (6.4)
50 (24Y80)
5/15 (33.3)

P
0.59
0.85
0.07
G0.05
1.00
0.32
1.00
1.00
0.62
0.50
0.85

0.50

0.80
0.79
0.71
0.31

V
4 (6.3)
26 (41.3)
24 (38.1)
V
7 (11.1)
V
2 (3.2)
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TABLE 2. Surgery

Bleeding 90 mL, n (%)
Median volume, mL (range)
Marsupialization, n (%)
Median of total lymph nodes removed, n (range)
Total procedure operating time, min
& Median (range)
& Mean (SD)
Median hospital stay after surgery, d (range)
Mean time between diagnostic and surgery, mo (SD)
(P G 0.001). There was no significant difference between
both groups for hospital stay, blood losses, or delay between
diagnostic and surgery (Table 2). All of the surgeries were
performed by laparoscopy, and no conversion to laparotomy
was required.
There was no significant difference concerning the rate
of intra- and postoperative complications or the severity of the
complications (Table 3). Eighteen patients (32.1%) had intraand postoperative complications in the IM-LND group and
19 (30.2%) in the IR-LND group (P = 0.82). However, when
1 grade IIIB complication was diagnosed in the IM-LND
group, 1 grade IVand 5 grade IIIB complications were observed in
the IR-LND group. There were also few intraoperative complications with only 1 vascular injury in the IM-LND group and 4
vascular injuries in the IR-LND group. There was no urinary tract
or bowel injury. The most frequent complication was lymphocysts
with 12 (21.4%) of 56 patients in the IM-LND group and 13
(20.6%) of 63 patients in the IR-LND group (P = 0.92). Among
these patients, 7 (12.5%) needed drainage of the lymphocyst,
corresponding to grade IIIA or higher, in the IM-LND group and
11 (17.5%) in the IR-LND group (P = 0.45). For these 18 patients,
no delayed treatment was found compared with all other patients
(P = 0.64).
Nine deaths (16.1%) and 18 recurrences (32.1%) were
observed in the IM-LND group and 11 deaths (17.5%) and 22
recurrences (34.9%) in the IR-LND group. There was no
significant difference in overall survival (96% vs 95%, respectively; P = 0.36) and in progression-free survival (69% vs
73%, respectively; P = 0.38) at 1-year follow-up.

DISCUSSION
Comparing the morbidity between patients in the IMLND and IR-LND groups did not reveal significant differences, whereas a significant reduction in operating time was
noticeable in the patients who underwent IM-LND.
The main goal of our study was to evaluate whether
lymphadenectomy to the level of the inframesenteric artery
could reduce the morbidity of the staging surgery in
LACC. A prospective study published in 2016 showed that
in only 1 (3.3%) in 30 patients, who had positive nodes after
IR-LND, were those nodes exclusively located above the
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IM-LND
N = 56 (%)

IR-LND
N = 63 (%)

16 (28.6)
100 (10Y3500)
38 (67.0)
13 (4Y37)

25
100
31
22

175 (90Y330)
174 T 49
2 (1Y22)
2.6 T 8.4

188 (90Y390)
209 T 61
2 (1Y8)
2.5 T 6.7

P

(39.7)
(100Y200)
(49.2)
(9Y46)

0.20
0.06
0.04
G0.001
0.001
0.81
0.91

inframesenteric artery.7 Indeed, the incidence of isolated
infrarenal paraaortic lymph node metastases was low because
of a stepwise, upward progression of nodal disease in cervical
cancer.15 Our study emphasizes that there is no difference in
morbidity between IM-LND and IR-LND, and finally, that the
risk/benefit ratio to perform IR-LND is limited.
Operating time reduction was a clear benefit identified
in support for IM-LND, with a median of 175 minutes. It is a clear
advantage for this staging procedure that would help surgeons to
include it in the pretherapeutic evaluation of LACC. In the
TABLE 3. Morbidity data: complications of surgery

Total

IM-LND
N = 56 (%)

IR-LND
N = 63 (%)

P

18 (32.1)

19 (30.2)

0.82

6 (9.5)
1 (1.6)
6 (9.5)
5 (7.9)
1 (1.6)

0.52
0.33
0.12
1.00

Clavien-Dindo scoring system
Grade I
9 (16.1)
Grade II
2 (3.6)
Grade IIIA
6 (10.7)
Grade IIIB
1 (1.8)
Grade IV
V
Intraoperative
Vascular injury
1 (1.8)
Urinary tract injury
V
Bowel injury
V
Postoperative
18 (32.1)
Lymph
Lymphocytes
12 (21.4)
Lymphedemas
3 (5.4)
Wall
Abscess
V
Evisceration
V
Neurologic
4 (7.1)
Fistula/deep abscess
V
Thromboembolism
2 (3.6)

4 (6.4)
V
V
19 (30.2)

0.37

0.82

13 (20.6)
4 (6.3)

0.92
1.00

V
1 (1.6)
3 (4.8)
2 (3.2)
1 (1.6)

1.00
0.71
0.50
0.60
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FIGURE 1. Operating time.
literature, operating times are ranged from 80 to 185 minutes,19Y23
which could be consistent with ours because we also included, for
nearly every patient, the procedure of bowel radioprotection before
pelvic chemoradiation and the placement of a venous access port.
Complications in our study, 32.1% and 30.2%, respectively, occurred more frequently than in other studies. Approximately 21% of all patients were diagnosed with symptomatic
lymphocysts, with 18 patients (15%) required drainage corresponding to grade IIIA or higher complication in the ClavienDindo classification. Indeed, in the literature, the rates ranged
from 7% to 15%7,8,11,20,23Y25 or even 25%19 for perioperative
complications and 8% to 27% for lymphocysts.8,11,24,25 We
considered all of the recorded complications, especially grade I
complications, for 9 patients in the IM-LND group and 6 patients
in the IR-LND group unlike other studies.11 Lymphocyst is a
common complication of paraaortic LND after extraperitoneal
surgery, which is asymptomatic most of the time. But sometimes,
lymphocyst drainage is required because of pain, urinary tract
obstruction, or infection. Effective treatment of symptomatic
lymphocyst is very important to avoid delayed treatment as in
our study.
We found same rates of lymphocyst in both groups.
Even if a tendance seemed to find more grade IIIA or higher
lymphocysts in the IR-LND group, we did not show a significant reduction of the lymphatic morbidity with the reduction of
the extent of the dissection. We could also suspect that the cistern,
principally the Pecquet cistern, is not concerned by the low
dissection, and that the leak of lymph fluid comes from the limb.
The opening of the retroperitoneum by marsupialization
can prevent it. This is a part of our daily practice, except when
nodes seem to be involved to avoid the risk of carcinomatosis.
This preventative approach has been increasingly used recently
because there was a significant difference between both groups.
Indeed, the inclusion of patients in the IM-LND group was more
recent, and the data were better informed. We used other
techniques to further reduce lymphocysts such as clips on the
largest lymph channels and LigaSure. Harmonic dissection,
which has shown efficacy, could also be used.20,25,26
Even if these results were not significant in our study,
we observed that there were more severe grade IIIB (5 vs 1)
and grade IV (1 vs 0) complications in the IR-LND group
and more vascular injuries during surgery (4 vs 1). In the

IM-LND and IR-LND Morbidities in LACC

IR-LND group, vascular complications often occurred during
supramesenteric dissection, and limiting it up to the inframesenteric
artery would have avoided these complications.7
The main risk of surgical staging is the delay in curative
treatment because of surgical morbidity. Staging surgery
would have a positive therapeutic effect, with rates of paraaortic
recurrence significantly reduced and an effect on overall and
progression-free survival.27 These benefits are more important
in patients with involved paraaortic nodes less than 5 mm,
which are likely missed by PET-CT.21
In our retrospective study, the patients in the IM-LND
group were more recently included, with the consequence that
we have less time to reach conclusions about recurrence and
survival in this group. We do not yet know the 5-year overall
and progression-free survival rates because the follow-up
duration is too short.

CONCLUSIONS
Staging surgery is important for treatment modification. The IM-LND reduces technical difficulty and operating
time compared with IR-LND. There was no difference in
terms of morbidity. We must always balance the advantages of
staging surgery with its potential morbidity, and surgery
should be performed by trained teams. Despite the fact that
there was no difference in morbidity in our study, we continue
to dissect nodes up to the inframesenteric artery, waiting for
future data to give us more information concerning survival
and recurrence in these patients and to assess the reduction of
morbidity on performing this procedure in a greater number
of patients.
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