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Introduction

In gynecologic oncology a lymphadenectomy is of prog-
nostic and therapeutic importance because recurrence-free
time and overall survival depends on the metastatic
involvement of regional lymph nodes [1]. In patients with
cervical cancer (FIGO-Stage IB and IIA) five-year survival
drops from more than 90% to less than 75% if metastatic
disease is demonstrated in regional lymph nodes [1]. In
endometrial cancer, the removal of regional lymph nodes
has a significant impact on survival [2]. Pelvic sidewall
failures as well as para-aortic failures in endometrial
cancer are strongly correlated to the initial lymph node
status [3]. In patients with ovarian cancer, up to 75% of the
patients show lymph node metastases [4]. If a complete
macroscopic tumor resection was achieved, survival is
independently influenced by the lymph node status [5].

Yet, there is still controversy about the circumstances
in which a lymphadenectomy should be conducted, and
to what extent. This is even more valid for para-aortic
lymphadenectomies. In patients with cervical cancer,
para-aortic lymphadenectomy up to the inferior mesen-
teric artery seems to be adequate. In patients with high-
risk endometrial cancer, 67% have para-aortic metastases
caudally and cranially of the inferior mesenteric artery
[6]. As in ovarian cancer, para-aortic lymphadenectomy
should be extended up to the renal vessels. Yet in the
USA only 54% of the centers perform lymphadenectomy

in patients with endometrial cancer [2, 7]. This might be
due to the workload or expertise of the surgeons.

In a classic transperitoneal approach, the preparation
and the presentation of the para-aortic area can be labo-
rious or problematic. This might lead to an insufficient
presentation that can place the patient at risk due to intra-
operative complications such as laceration of the large
vessels. Furthermore it can be a reason for not conduct-
ing an indicated para-aortic lymphadenectomy or for an
incomplete lymphadenectomy. The authors therefore
asked whether there might be an easier approach to the
para-aortic area.

This study describes a retromesenteric preparation of
the para-aortic area. The method is known to experts in
gynecologic oncology. The reason why it has not spread
within the community of gynecologic surgeons who also
treat the diseases remains unanswered. One answer might
be the fact that there is only one publication addressing
this issue. Originally the authors intended to describe the
development of a new technique and evaluated it in a
prospective manner. They now describe the learning
curve of a simple, safe, and easy access to the retrome-
senteric para-aortic areas.

Materials and Methods

This prospective study was approved by the institutional
review committee (07-209). Between October 2007 and July
2008 all patients that were referred to this institution for para-
aortic lymphadenectomy were considered for enrollment. They
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were included after signing informed consent and if surgery was
performed by one of the authors (C.A.). To take account of a
possible learning curve, the authors measured the time needed
for preparation of the para-aortic area in the first five patients (#1
to #5) and compared it with the last five patients (#21 to #25).
Measurement commenced when the peritoneum was incised and
ended when the renal vein was clearly visible and visibility had
to be re-confirmed by independent members of staff.

Surgical technique

The day prior to surgery all patients received a bowel prepa-
ration. All patients were placed supine. The abdominal cavity
was opened through a midline incision beginning at the pubic
mound and leading around the umbilicus up to the middle
between the navel and the xiphoid. In patients with cervical
cancer, surgery began with para-aortic lymphadenectomy, as
per the authors’ guidelines. In patients with ovarian cancer,
para-aortic lymphadenectomy was the last surgical step if no
residual disease remained. In patients with endometrial cancer,
para-aortic lymphadenectomy was begun after a frozen section
confirmed the indication for lymphadenectomy.

Preparation of the left para-aortic area

The descending colon was gently lifted to expose the paracolic
gutter. Then the peritoneum was incised along the paracolic
gutter from the pelvic rim, where the ureter crosses the common
iliac artery, up to the splenic flexure close to the descending
colon. The white line of Toldt marked the entrance precisely.
Once a small space was developed, the mesentery was easily
mobilized by gently wiping off the surrounding tissue which was
in fact the left fatty-lymphatic tissue in front of the anterior leave
of the fascia of Gerota. No sharp preparation was needed, but it
was worth taking time at this step of the preparation. In the
majority of preparations the ovarian vessels are attached to the
mesentery. The authors realized that it was easier to develop the
para-aortic area if these vessels were isolated from the mesentery
right at the beginning. This method of preparation automatically
leads to the correct space being developed. Before this observa-
tion, the authors easily developed the space behind the kidney and
could not find the renal vessels, which led to a prolonged prepa-
ration. If the renal vessels cannot be identified, it is helpful to
fully mobilize the splenic flexure, which is easily done. After the
presentation of the renal vein, the area of para-aortic lym-
phadenectomy is clearly delineated. The upper hypogastric
plexus can be identified attached to the mesentery. All the fatty-
lymphatic tissue between the aorta, the renal vein, and the ureter
can be removed. The ovarian vessels can be easily dissected at
their origin (Figures 1 and 2).

Preparation of the right para-aortic area

The preparation of the right para-aortic area was in accor-
dance with the traditional approach. The peritoneum overlying
the right common iliac artery was incised to identify the ureter
and the ovarian vessels. The peritoneal incision was extended
along the white line of Toldt along the right paracolic gutter up
to the right colon flexure. Additionally, the peritoneum was
incised towards the ligament of Treitz. The ascending colon, the
coecum, the duodenum, and the small intestine can now be
easily maneuvered cranially to expose the right para-aortic area.
Again the segregation of the ovarian vessels from the mesen-
terium guides the preparation into the right plane in front of the
anterior leave of the fascia of Gerota. As on the left, the area of
para-aortic lymphadenectomy is clearly delineated. The upper
hypogastric plexus can be identified attached to the mesentery.
All the fatty-lymphatic tissue between the vena cava, the renal

vein and the ureter can be removed. The ovarian vessels can be
easily dissected at their origin.

Lymphadenectomy

By moving the descending colon to one side, as turning a
page, one gains clear access to the contralateral side for lym-
phadenectomy. The inferior mesenteric artery is neither under
tension nor at risk of injury, because the preparation of the left
para-aortic area is not usually done from the right side under-
neath the inferior mesenteric artery. At the end of lymphadenec-
tomy, homeostasis was secured by bipolar coagulation. The
bowel was then repositioned. One drain is placed in the right or
left para-aortic area. 

Statistics

Our primary objective was the description of the technique.
The secondary objective was the prospective evaluation of a
learning curve by comparing the time necessary for the prepa-
ration of the para-aortic area within the first five (#1 to #5) and
the last five patients (#21 to #25). 

Time was measured from the incision of the peritoneal layer
until clear visibility of the origin of the renal veins, and con-
firmed by two independent members of the stuff. Data was col-
lected and managed within an Access database (Microsoft,
Office 2007, Redmond, WA, USA). Explorative data descrip-
tion was calculated with Excess (Microsoft, Office 2007,
Redmond, WA, USA). Comparison of the duration of the prepa-
ration was achieved by a one-sided Welch-t–test. Data was ana-
lyzed with Software R (version 2.7.0; www.r-project.org). 

Table 1. — Patients’ characteristics, para-aortic lymph node
yield, and time for preparation.

Group A Group C Group B Group R All

Age 57.2 ±14.5 49.4 ± 18.2 56.4 ± 12.8 61.8 ± 9.9 57.8 ± 13.4
[years] 41 – 74 27 – 69 38 – 79 42 – 77 20 – 79
mean ± SD
range
BMI 28.2 ± 7.5 21.2 ± 4.9 26.9 ± 5.7 26.8 ± 6.2 26.4 ± 6.7
[kg/m²] 21.0 – 40.0 17 – 29 19 – 40 17 – 46 17.0 – 46.0
mean ± SD
range
lymph node 10.8 ± 2.2 13.4 ± 3-6 14.9 ± 6.5 9.9 ± 6.9 12.0 ± 6.4
yield [n] 8 – 11 9 – 17 5 – 27 2 – 29 2 – 29
mean ± SD
range
t re 7.4 ± 1.7 4.0 ± 0.7 6.0 ± 2.8 – –
[min] 6 – 10 3 – 5 3 - 12
mean ± SD
range
t lks 11.0 ± 3.4 3.8 ± 0.8 8.1 ± 2.6 – –
[min] 7 – 15 3 – 5 4 – 13
mean ±S D
range
Cervical cancer 2 2 6 5 15
Uterine cancer 2 1 6 9 18
Ovarian cancer 1 2 3 7 13

Group A comprises the first patients (#1 to #5).
Group B comprises patients (#6 to #20).
Group C comprises the last five patients (#21 to #25).
Group R comprises patients who underwent open by other surgeons
Group all comprises patients all patients including five patients. Two patients underwent
laparoscopic para-aortic lymphadenectomy, two patients were deemed ineligible because
they were object to extensive surgery for colon cancer, primary cancer of the peritoneum and
one patient with cancer of the ovary and the uterus with an enlarged uterus which reached
the umbilicus. 

No significant differences were observed between group (A+B+C) vs group R with regard
to age and BMI. Lymph node yield was higher in group (A+B+C) compared
with group R (p = 0.049).
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Figure 1. — Left para-aortic area after lymphadenectomy. Figure 2. — Left para-aortic area after lymphadenectomy.
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Results

Data from 51 consecutive patients was collected
between October 2007 and July 2008. Mean age was
57.8 ± 13.4 years (range 20 – 79). Mean body mass
index (BMI) was 26.4 ± 6.7 kg/m² (range 17 – 46). Para-
aortic lymphadenectomy was performed in 15 patients
with cervical cancer (29%), in 19 patients with uterine
cancer (37%), and in 14 patients with ovarian cancer
(28%), in one patient with cancer of the coecum (2%),
in one patient with primary cancer of the peritoneum
(2%), and in one patient with ovarian and uterine cancer
(2%).

Twenty-six patients were excluded from the evaluation
of the learning curve (Figure 3). Two patients underwent
laparoscopic para-aortic lymphadenectomy. In one
patient with ovarian and uterine cancer, the uterus
reached the navel. This patient was not considered an
ideal candidate for this study because keeping the uterus
out of the field of preparation was laborious and did not
represent the average situs. Surgical strategy had to be
changed in two patients: in one patient a suspected
ovarian cancer turned out to be a primary colon cancer
and in one patient, the authors had to deal with a primary
cancer of the peritoneum. Twenty-one patients under-
went classical transperitoneal para-aortic lymphadenec-
tomy by other members of this department (Group R). 

Patients undergoing retromesenteric para-aortic lym-
phadenectomy were consecutively grouped. Group A
comprised the first five patients (#1 to #5) Group B com-
prised of patients #6 to #20. Group C comprises the last
five patients (#21 to #25). Characteristics of these
patients did not differ among these groups and from
Group R with regard to age, BMI, and indication for
para-aortic lymphadenectomy (Table 1).

Mean duration for the left para-aortic preparation was
11.0 ± 3.4 min (range 7 – 15) in the first five patients and
dropped significantly to 3.8 ± 0.8 min (range 3 – 5) in
the last five patients (p = 0.008). Mean duration for the
right para-aortic preparation was 7.4 ± 1.7 min (range 6
– 10) in the first five patients and dropped significantly

to 4.0 ± 0.7 min (range 3 – 5) in the last five patients p
= 0.007). (Figure 4 and Table 1).

Mean number of para-aortic lymph nodes resected was
12.0 ± 6.4 (range 2 – 29) for the overall population. Lymph
node yield did not differ between group A and group C, but
the lymph node yield in the study group (groups A, B, and
C) was 13.8 ± 5.5 (range 5 – 27) compared to 9.9 ± 6.9
(range 2 – 29) in group R (p = 0.05) (Table 1).

One patient suffered from severe pulmonal embolism
and cardiac arrest on the third day after surgery (group B,
#6). Due to the severity of embolism, she underwent
thrombolytic therapy after cardio-pulmonary reanimation
and developed a retroperitoneal hematoma that had to be
cleared twice. She left the hospital after 50 days of reha-
bilitation. Six months after this event, signs of cerebral
hypoxia persisted (gait distribution, aphasia), but the
patient was able to manage her daily life. No direct side-
effects were related to the retromesenteric approach
described.

Discussion

The present study demonstrates that the retromesenteric
approach to the para-aortic area can easily be learned
within the first 20 operations. It offers an easy and safe
access to the left para-aortic area that facilitates para-aortic
lymphadenectomy and resection of the renal vessels if
indicated without placing structures such as the inferior
mesenteric artery and the hypogastric nerves at risk.

Yet the authors’ preparation is not totally unknown.
Initial mobilization of the descending colon and the left
colic flexure is done routinely in general surgery after
resection of the sigmoid to restore intestinal continuity.
Only one report describes the type of retromesenteric
preparation presented in this study for para-aortic lym-
phadenectomy in gynecological malignancies [8].
Authors emphasize that several steps in the para-aortic
lymphadenectomy become easier and complications can
be readily handled - experiences that the authors fully
support. Mean duration of the left para-aortic node dis-
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section was 35 minutes and 70 minutes for the entire
para-aortic lymphadenectomy. The median number of
aortic nodes removed was 29 lymph nodes. In a later
report of the same group, the initial preparation seems to
be identical but the present authors would have been
delighted if other authors had more clearly emphasized
whether they still use their approach to the para-aortic
area that is not common in the field of gynecology [9].

Traditionally, para-aortic lymphadenectomy is done
transabdominally either via an open approach [1, 10] or
endoscopically [11, 12]. For a right para-aortic lym-
phadenectomy, the coecum and the caudal part of the
ascending colon are mobilized via an oblique incision
heading toward the ligament of Treitz [13, 14]. The
ascending colon and the small bowel are lateralized to
gain sufficient access to the right para-aortic area.
Usually the left para-aortic area is cleared from the right
side by traversing the aorta below the inferior mesenteric
artery. Laparoscopically, the left para-aortic area is also
cleared underneath the inferior mesenteric artery [15]. In
experienced hands, the right-sided laparoscopic para-

aortic lymphadenectomy lasts 36 min and the left sided
para-aortic lymphadenectomy lasts 64 min [16]. The dif-
ference between the two sides might be due to the differ-
ing anatomies. Although the traditional approach to the
left para-aortic area is safe, the preparation and presenta-
tion appear to be strenuous because traction and retrac-
tors are necessary to gain enough access without compro-
mising the supply in the inferior mesenteric artery. To
avoid post-operative adhesion formation, some groups
perform a retroperitoneal approach that can be achieved
via an open access [17] or endoscopically [18-21]. Again
anatomy might be the reason for a limited para-aortic
lymphadenectomy, especially for the contralateral side.

To assess an amelioration of technical skills, one has to
define hallmarks to measure any effect. This can be the
number of complications [16], the number of resected
lymph nodes [22], the duration of the procedure [23], or
an increasing radicality [24, 25].

When the authors designed this small series, they were
confident that it would not take too many patients to
make a difference. They also had the experience that the
lymph node count depends on several aspects, including
the pathologist’s motivation [23]. Additionally, the whole
surgical procedure of a complete para-aortic lym-
phadenectomy depends on several co-factors. Therefore
the authors decided to focus on the main step which was
the preparation of the area of interest. From their point of
view, the difference in the duration of the preparation of
the two para-aortic areas will be due to the position of the

5 pts
#1 to #5
Group A

15 pts
#6 to #20
Group B

5 pts
#21 to #25
Group C

21 operated by
other surgeons

Group R

Figure 3. — Patients’ flow chart.

Figure 4. — Duration for retromesenteric preparation of the
para-aortic region for the first five patients compared to the last
five patients.

Star = right para-aortic area; point = left para-aortic region.
Time needed for the preparation of each para-aortic area decreased sig-
nificantly (p < 0.001).
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sigmoid with its blood supply and the easier mobilization
of the ascending colon and the mesentery of the small
bowel. The fact that the preparation of the right para-
aortic side consists of known steps is the reason why the
initial time for preparation was quicker, yet the authors
could observe a significant improvement in the time
needed for presenting the target area; the preparation of
the left side, on the other hand, was completely new to
them. Fortunately they observed no direct complication
associated with this retromesenteric approach. Yet this
series was large enough to draw attention to the increased
wound surface that could lead to secondary hemorrhage.
Larger populations would be necessary to detect possible
differences like complication rate compared with the tra-
ditional transperitoneal approach. 

The present findings and conclusions would no doubt
be corroborated and enhanced by observing several dif-
ferent surgeons consecutively, but it is debatable whether
a repeat of the same learning pattern in each surgeon
would be witnessed, or (more likely) the handing over
from one surgeon to the next of the experience gained in
these first patients. 

Though the present authors are not the first team to
describe this technique, they can show that it is quick to
learn. The essential steps are in entering the retromesen-
teric area along the line of Toldt to isolate the ovarian
vessels from the posterior aspect of the mesenterium, so
that the retromesenteric space can be opened by blunt
preparation by letting the kidney fall into its bed. The
authors suggest naming this procedure a “retromesen-
teric” access to the left para-aortic area. The presentation
of the left para-aortic area is easy and enables the surgi-
cal team to perform a suitable lymphadenectomy without
causing strain or risk for the patient. Left and right para-
aortic basins can be easily surveyed by maneuvering the
mesenterium - like turning over a page.

The authors hope readers are motivated to try this
approach, so that they will become convinced of the ease
of this preparation, just as they were overwhelmed when
they started it.
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