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Abstract 

[Objective] To achieve less invasive lymphadenectomy in endometrial cancer patients, we 
performed extraperitoneal pelvic and para-aortic lymphadenectomy via a small midline abdominal 
incision with retroperitoneal approach. The feasibility and safety of this method were investigated. 
[Methods] Inclusion criteria were 1) endometrioid adenocarcinoma diagnosed by preoperative 
biopsy, 2) myometrial invasion by magnetic resonance imaging, and 3) no peritoneal dissemination 
or distant metastasis by computed tomography. Systematic extraperitoneal dissection of pelvic and 
para-aortic lymph nodes was performed via an approximately 12-cm midline lower abdominal 
incision, after which hysterectomy and bilateral salpingo-oophorectomy were done 
(extraperitoneal group). The historical control group was patients who underwent standard 
transperitoneal lymphadenectomy followed by hysterectomy and bilateral 
salpingo-oophorectomy. The two groups were compared for demographic characteristics, 
perioperative factors, and complications.  
[Results] A total of 62 patients were enrolled. Demographic and clinicopathological factors 
showed no differences between the extraperitoneal group (n = 34) and the historical control 
group (n = 28). The median number of pelvic (30 vs. 28) and para-aortic (14 vs. 17) nodes dissected 
was also similar. However, median intraoperative blood loss was significantly smaller in the 
extraperitoneal group than the control group (220 vs. 573 g). Median operating time (265 vs. 323.5 
min), median laparotomy time (60 vs. 295 min), and median initial flatus time (8 vs. 32 hours) were 
all significantly shorter in the extraperitoneal group, while complications and severe postoperative 
pain were significantly less frequent. 
[Conclusions] Our new technique was feasible, safe, and less invasive than standard laparotomy. It 
is an alternative to laparoscope-assisted or robotic procedures. 

Key words: less invasive surgery, small midline abdominal incision, extraperitoneal pelvic and para-aortic 
lymphadenectomy, retroperitoneal approach, endometrial cancer. 

Introduction 
Endometrial cancer is the most common 

malignancy of the female genital tract in developed 
countries. In the USA, 52630 women were newly 
diagnosed with endometrial cancer in 2014 and 8590 

women died of this disease in that year [1]. In Japan, 
14763 women were newly diagnosed with 
endometrial cancer in 2011 and 2107 women died of it 
in 2013. Attention is being focused on endometrial 
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cancer because its incidence and mortality rate are 
increasing [2]. 

Surgery is the standard treatment for 
endometrial cancer. Various surgical staging 
procedures can be added to the basic operation of 
hysterectomy and bilateral salpingo-oophorectomy, 
among which retroperitoneal lymphadenectomy is 
the most important because the International 
Federation of Gynecology and Obstetrics (FIGO) stage 
can be determined by pathological diagnosis and 
patients with a risk of postoperative recurrence can be 
identified and given appropriate therapy [3].  

In the standard retroperitoneal lymphadenec-
tomy procedure, pelvic and para-aortic 
lymphadenectomy are performed via the 
transperitoneal approach, traditionally. However, this 
is extremely invasive because of the long laparotomy 
time, large wound, and large intraperitoneal surgical 
field. It is also associated with various complications, 
such as heavy blood loss, paralytic ileus, deep venous 
thrombosis, lower limb lymphedema, severe wound 
pain, and prolonged hospitalization [4]. Accordingly, 
methods for reducing complications have been 
investigated, including minimally invasive surgery, 
such as laparoscope-assisted and robotic surgery. 

Some gynecologic surgeons perform pelvic 
lymphadenectomy via the retroperitoneal approach 
during resection of uterine cervical cancer [5-6]. This 
technique is becoming an alternative to standard 
surgery because the short laparotomy time minimizes 
trauma to the intraperitoneal organs. We adopted this 
approach for pelvic lymphadenectomy in 2010. By 
extending it, we developed a new technique for 
simultaneous dissection of pelvic and para-aortic 
lymph nodes in the same surgical field through a 
small lower abdominal incision (abdominal 
extraperitoneal pelvic and para-aortic 
lymphadenectomy via the retroperitoneal approach), 
and we have used this method to treat endometrial 
cancer since 2011. The present study was performed 
to investigate the feasibility and safety of our 
retroperitoneal procedure for endometrial cancer by 
reviewing our experience to date. 

Materials and Methods 
Eligibility criteria and preoperative evaluation 

Patients who met all of the following criteria 
were enrolled in the extraperitoneal group: 
preoperative biopsy revealed endometrioid 
adenocarcinoma (or suspected endometrioid 
adenocarcinoma); transvaginal ultrasonography and 
pelvic magnetic resonance image (MRI) detected an 
endometrial mass with myometrial invasion in the 
corpus but no infiltration of the cervical region or 

metastasis to the adnexae; thoracoabdominal 
computed tomography (CT) scans found no 
peritoneal dissemination, peritoneal carcinomatosis, 
or distant metastasis; the preoperative Eastern 
Cooperative Oncology Group (ECOG) performance 
status was 0-1; standard investigations (hematology 
tests, biochemistry tests, coagulation tests, chest and 
abdominal X-ray films, and ECG) indicated adequate 
function of vital organs; and written consent to 
treatment by this surgical technique was obtained. 

Patients were excluded if they met any of the 
following criteria: preoperative endometrial biopsy 
strongly suggested a diagnosis of serous 
adenocarcinoma, clear cell adenocarcinoma, 
carcinosarcoma, or sarcoma; a history of 
abdominal/pelvic radiotherapy; preoperative 
ultrasonography of lower limb veins revealed deep 
venous thrombosis; and the patient wanted to 
preserve fertility. 

Surgical technique  

Left pelvic and para-aortic lymphadenectomy via the 
retroperitoneal approach 

Surgery is performed under general and 
epidural anesthesia. A 12-cm midline incision is made 
in the lower abdomen (Figure 1a), the subcutaneous 
tissue and anterior part of rectus abdominis are 
dissected, and the connective tissue space between the 
rectus abdominis sheath and the parietal peritoneum 
is developed toward the left inguinal region (Figure 
1b). The inferior epigastric vessels arising from the 
external iliac artery and vein and the round ligament 
are identified and transected near the pelvic wall 
(Figure 1c) to expose the external iliac artery and vein. 
The peritoneal sac containing intraperitoneal organs is 
separated from these vessels, after which the pelvic 
lymph node area is developed. Using an Octopus 
Retractor with a long hook, blunt digital dissection is 
performed to expose the common iliac artery up to the 
bifurcation of the abdominal aorta, and the peritoneal 
sac is displaced cranially. After the paravesical space, 
obturator nerve, ureter, and lateral umbilical ligament 
are identified, left pelvic lymphadenectomy is 
performed using a vessel sealing system and an 
electric scalpel. Dissection of the external iliac nodes, 
external suprainguinal nodes, obturator nodes, 
internal iliac nodes, common iliac nodes and presacral 
nodes is done in this order (Figure 1d). Titanium 
vascular clips are applied to the distal marginal 
lymphatics of the external suprainguinal and 
obturator nodes.  

Next, the space between the left transversus 
abdominis muscle and the peritoneum (i.e., the left 
transversalis fascia) is separated sharply to free the 
peritoneal sac. By using an Octopus Retractor, the sac 
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is displaced cranially from the left common iliac 
artery along the left side of the aorta to develop the 
para-aortic area. The operating table is placed in the 
Trendelenburg position at approximately 10 degrees 
to stop the peritoneal sac moving caudally. After the 
inferior pole with Gerota’s fascia of the left kidney is 
confirmed and the inferior mesenteric artery (IMA) is 
identified (Figure 1e), para-aortic lymphadenectomy 
is performed along the left side, anterior and posterior 
of the aorta with dissection of lymph nodes caudal 
and cranial to the IMA in this order using a vessel 
sealing system and an electric scalpel. Since the 
kidneys and renal vessels are shifted cranially in the 

Trendelenburg position, the upper border for 
para-aortic node dissection becomes unclear. 
Therefore, after the lumbar vertebrae are confirmed 
visually and by palpation, the para-aortic lymph 
nodes cranial to the IMA are dissected up to L2 
(anatomical position of the renal artery) and a 
vascular clip is applied to the most cranial lymphatic 
(Figure 1f). This clip is checked on a postoperative 
plain abdominal X-ray film to confirm an appropriate 
extent of lymph node dissection (Figure 1g). The 
operating table is returned to horizontal immediately 
after completing lymphadenectomy. 

 
Figure 1. Abdominal extraperitoneal pelvic and para-aortic lymphadenectomy via the retroperitoneal approach followed by intraperitoneal total abdominal 
hysterectomy and bilateral salpingo-oophorectomy for endometrial cancer. (a) An approximately 12-cm incision is made in the lower abdomen. (b) The connective 
tissue space between the rectus abdominis sheath and the parietal peritoneum is developed toward the left inguinal region. (c) After the inferior epigastric vessels and 
the round ligament are identified, these structures are transected near the pelvic wall. (d) The peritoneal sac containing organs such as the intestinal tract is separated 
mainly from the external iliac artery and vein, and the pelvic lymph node area is developed. The paravesical space, obturator nerve, ureter (yellow vascular tape), and 
lateral umbilical ligament (white vascular tape) are identified. The external iliac, external suprainguinal, obturator, internal iliac, common iliac nodes and presacral 
nodes are dissected in this order. (e) The left transversalis fascia is separated, and the peritoneal sac containing the intraperitoneal organs is freed. Using an Octopus 
Retractor with a long hook, the sac is displaced from the common iliac artery in the cranial direction along the left side of the aorta to develop the para-aortic area. 
The inferior mesenteric artery (IMA) (red vascular tape) is identified. (f) The para-aortic lymph nodes to the left side, anterior and posterior of the aorta are dissected 
in the order of nodes caudal to the IMA followed by nodes cranial to the IMA. (g) Dissection of para-aortic lymph nodes up to the level of L2 is confirmed by the 
position of the vascular clip on a postoperative plain abdominal X-ray film (arrow). (h) Para-aortic lymph nodes to the right of the inferior vena cava and nodes lying 
between the vena cava and aorta are dissected in the order of nodes caudal to the IMA followed by nodes cranial to the IMA. (i) After lymphadenectomy is completed, 
a midline incision is made in the peritoneum to enter the peritoneal cavity. (j) The uterus and bilateral adnexae are dissected via the extrafascial method. (k) The 
midline peritoneal incision is closed with sutures. Then a retroperitoneal drain is placed, the wound is closed, and surgery is completed. 
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Right pelvic and para-aortic lymphadenectomy via the 
retroperitoneal approach 

Right pelvic lymphadenectomy is performed 
according to the procedure mentioned above. The 
transversalis fascia is separated sharply to free the 
peritoneal sac. Then, using an Octopus Retractor, the 
sac is displaced cranially from the right common iliac 
artery along the right side of the inferior vena cava. 
With the patient in the Trendelenburg position, the 
inferior pole of the right kidney and the IMA are 
confirmed. Then the para-aortic lymph nodes to the 
right, anterior and posterior of the inferior vena cava 
and the nodes between the vena cava and aorta are 
dissected in the order of nodes caudal to the IMA 
followed by those cranial to the IMA (Figure 1h). The 
operating table is returned to horizontal immediately 
after completing lymphadenectomy. 

Intraperitoneal total hysterectomy and bilateral 
salpingo-oophorectomy  

After completing lymph node dissection, a 
midline incision is made in the peritoneum and the 
peritoneal cavity is opened (Figure 1i). Careful 
observation is performed to detect tumor 
dissemination or involvement of the greater 
omentum, followed by peritoneal cytology. Next, 
using the extrafascial technique of dissecting the 
parametrium outside the uterine cervical fascia, the 
uterus and bilateral adnexae are removed together 
with a 5-7 mm vaginal cuff including the fornix 
(Figure 1j). The margin of the vaginal cuff and the 
posterior peritoneum in this area are sutured, while 
the posterior peritoneum is left open near the external 
iliac vessels and the site of transecting the 
infundibulopelvic ligament to allow inflow of 
retroperitoneal lymph into the peritoneal cavity. After 
an absorbable adhesion barrier is attached 
immediately beneath the wound, the midline 
peritoneal incision is sutured. Vacuum-assisted 
closure drains are placed in the bilateral paravesical 
spaces via the extraperitoneal approach and fixed to 
the abdominal wall. The rectus abdominis fascia and 
subcutaneous tissue are approximated in this order 
with absorbable thread, and surgery is completed by 
closing the skin with nylon thread or a stapler (Figure 
1k). In obese patients, a small-bore open silicone drain 
is fixed subcutaneously in the wound to prevent 
infection. 

Postoperative management 
A broad-spectrum penicillin derivative is 

administered intravenously during surgery and until 
postoperative day 2 for prophylaxis. Oral intake is 
started after confirming initial passage of flatus. The 

urethral catheter is removed 1 day after surgery and 
ambulation is commenced. Continuous opioid 
infusion is provided via an epidural catheter until 48 
hours postoperatively. After confirming that there is 
no risk of postoperative hemorrhage, unfractionated 
heparin (5000 units) is administered subcutaneously 
every 12 hours from postoperative day 1 to day 3 to 
prevent venous thromboembolism. In addition, 
intermittent pneumatic compression of the lower 
limbs is performed during and after surgery, but is 
stopped immediately after the start of walking. The 
retroperitoneal drains are removed when unilateral 
flow decreases to approximately 100-150 mL/day. All 
patients are discharged within a few days after 
removal of the peritoneal drains. 

Evaluation and comparison  
Endpoints of this study were surgical feasibility 

and safety. The feasibility was evaluated according to 
perioperative factors, which contained intraoperative 
blood loss, total operating time, laparotomy time, 
lymphadenectomy time, number of dissected lymph 
nodes, time until initial passage of flatus, and time 
until removal of all drains (surrogate day of hospital 
discharge). The safety was investigated according to 
intraoperative and postoperative complications. 
Demographic characteristics and perioperative factors 
were compared between the two groups. Pain was 
evaluated at 48 hours after surgery. Pain intensity was 
assessed by using a five-item verbal rating scale (VRS, 
with 0 no pain, 1 mild pain, 2 moderate pain, 3 severe 
pain, and 4 extreme pain) [7]. Postoperative 
complications were classified as early (< 2 weeks after 
surgery) or late (2 weeks to 3 months after surgery). 
Both intraoperative and postoperative complications 
were evaluated according to Common Terminology 
Criteria for Adverse Events (CTCAE) Version 4.0 [8]. 

Follow-up was performed every month from 4 
weeks after surgery, including internal gynecological 
examination, transvaginal ultrasonography, 
hematology tests, biochemistry tests, and urinalysis at 
each visit. Vaginal cytology was performed every 6 
months, while thoracoabdominal CT scanning was 
done once a year or when routine tests revealed an 
abnormality for investigation. 

Among patients with endometrial cancer who 
underwent standard transperitoneal pelvic and 
para-aortic lymphadenectomy followed by 
intraperitoneal total abdominal hysterectomy and 
bilateral salpingo-oophorectomy during the 3-year 
period before 2010, those meeting the same inclusion 
criteria as the extraperitoneal group were enrolled as 
a historical control group. In this group, the vessel 
sealing system and vascular clips were not employed, 
but postoperative management was the same as in the 
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extraperitoneal group.  
All operations in both groups were performed 

by the same surgeon (S.K.). The study was approved 
by our institutional review board. 

Statistical analysis  
Perioperative factors were compared between 

the two groups by the Mann-Whitney U-test, while 
intraoperative and postoperative complications were 
compared by Fisher’s exact test. Differences of p<0.05 
were considered statistically significant. Statistical 
analysis was performed using GraphPad Prism 
version 6.0 for Windows (GraphPad Software, San 
Diego, CA).  

Results 
Among 62 patients enrolled, 34 patients 

underwent extraperitoneal pelvic and para-aortic 
lymphadenectomy via the retroperitoneal approach 
combined with intraabdominal total hysterectomy 
and bilateral salpingo-oophorectomy between 
January 2011 and January 2014 (extraperitoneal 
group), while 28 patients underwent standard 
transperitoneal pelvic and para-aortic 
lymphadenectomy followed by total hysterectomy 
and bilateral salpingo-oophorectomy between 
January 2008 and December 2010 (historical control 
group). 

Table 1 displays the demographic characteristics 
of the two groups. Median age and median body mass 
index (BMI) showed no appreciable differences. In 
both groups, the FIGO stage was IA in approximately 
60% and lymphovascular space invasion (LVSI) in 
approximately 40%, IB in approximately 20%, and 
IIIC with retroperitoneal lymph node metastasis in 
approximately 15%. There were no patients in stages 
II or IIIB. With regard to tumor histology, so-called 
type 1 cancer accounted for nearly 80% and type 2 
cancer for approximately 20% in both groups. 
Postoperative chemotherapy was given to stage IA 
patients with LVSI and patients in stage IB or higher, 
and approximately 60% of patients received 
chemotherapy in both groups. Radiotherapy was not 
performed in either group. 

Table 2 summarizes the perioperative factors. 
Median intraoperative blood loss (range) was 220 g 
(41-1100) in the extraperitoneal group and 573 g 
(268-2450) in the historical control group (p<0.001). 
Median total operating time was 265 min (198-370) 
and 323.5 min (238-424), median laparotomy time was 
60 min (41-120) and 295 min (208-380), and median 
lymphadenectomy time was 178.5 min (139-280) and 
235 min (160-330), respectively. These times were all 
significantly shorter in the extraperitoneal group. The 
median number of pelvic lymph nodes dissected was 

30 (20-63) and 28 (21-42), while the median number of 
para-aortic lymph nodes dissected was 14 (4-37) and 
17 (9-28), respectively. Median time until initial 
passage of flatus was 8 (3-20) and 32 hours (19-48) and 
median time until removal of all drains was 7.5 (4-18) 
and 20 days (14-30), respectively, both being 
significantly shorter in the extraperitoneal group 
(p<0.001).  

 

Table 1. Demographic characteristics. 

 Extraperitoneal Group Historical Control Group 
 n=34 n=28 
age (range) 55 (37-78) 56  (34-75) 
BMI (range) 22.6 (19.1-30.3) 22.3 (18.3-25.7) 
     
 n % n % 
FIGO Stage     
I A 20 58.8 17 60.7 
I B 7 20.5 6 21.4 
III A 2 5.9 1 3.6 
III C1 3 8.9 3 10.7 
III C2 2 5.9 1 3.6 
I A with LVSI *     
negative 14 58.9 10 64.3 
positive 6 41.1 7 35.7 
Histology **     
EM G1 19 55.9 15 53.6 
EM G2 8 23.5 6 21.4 
EM G3 4*** 11.8 4 14.3 
serous 2 5.9 2 7.1 
others 1**** 2.9 1***** 3.6 
Chemotherapy     
yes 20 58.8 18 64.2 
no 14 41.2 10 35.8 
Radiotherapy     
yes 0  0  
no 34 100 28 100 
*LVI : lymphovascular space invasion; ** EM : endometrioid adenocarcinoma; **** 
small cell carcinoma; ***** clear cell adenocarcinoma 

 
 

Table 2. Perioperative factors. 

 Extraperitoneal 
Group 

Historical Control 
Group 

p * 

 median range median range  
intraoperative blood loss 
(ml) 

220 41-1100 573 268-2450 <0.001 

total operating time (min) 265 198-370 323.5 238-424 <0.001 
laparotomy time (min) 60 41-120 295 208-380 <0.001 
lymphadenectomy time 
(min) 

178.5 139-280 235 160-330 0.0164 

number of dissected PLN ** 30 20-63 28 21-42 0.2509 
number of dissected PAN *** 14 4-37 17 (9-28) 0.2385 
time until initial passage of 
flatus (hr) 

8 (3-20) 32 19-48 <0.001 

time until removal of all 
drains (day) 

7.5 (4-18) 20 (14-30) <0.001 

* Mann-Whitney's U test; ** PLN : pelvic lymph nodes; *** PAN : para-aortic lymph 
nodes 
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Table 3 shows intraoperative and postoperative 
complications. Blood transfusion (excluding 
autotransfusion) was required by 1 patient (2.9%) and 
5 patients (17.8%) in the extraperitoneal and control 
groups, respectively. Grade 1 venous injury was 
noted 1 (2.9%) and 3 (10.7%) patients, respectively. 
Urinary tract injury, gastrointestinal injury and 
neurological injury did not occur in the 
extraperitoneal group, while there was grade 1 
ureteral injury and grade 1 obturator nerve injury in 1 
control patient (3.6%) each. None of these 
complications showed a significant difference 
between the two groups.  

 

Table 3. Complications. 

 Extraperitoneal 
Group 

Historical Control 
Group 

p * 

 n % n %  
Intraoperative      
Blood transfusion ** 1 2.9 5 17.8 0.0824 
Venous injury 1 2.9 3 10.7 0.3195 
Urinary tract injury 0  1 3.6 0.4516 
 Gastrointestinal injury 0  0   
Neurological injury 0  1 3.6 0.4516 
      
Early postoperative ***      
Anemia 1 2.9 5 17.8 0.0824 
Hypoalbuminemia 2 5.9 6 21.4 0.1253 
Wound dehiscence 1 2.9 3 10.7 0.3195 
Wound infection 2 5.9 4 14.3 0.3959 
Lymphocele 1 2.9 3 10.7 0.3195 
Urinary tract infection 1 2.9 2 7.1 0.5847 
Ileus 0   2 7.1 0.1999 
Venous thrombosis 0   0    
Urinary fistula 0   0    
Postoperative pain**** 0   5 17.8 0.0152 
      
Late postoperative *****      
Lower limb lymphedema 1 2.9 8 30.8 0.0081 
Lower abdominal 
lymphedema 

7 20.6 2 7.1 0.1662 

Lymphocele 5 14.7 4 14.3 0.6259 
Ileus 0   1 3.6 0.4516 
      
All grade 3 or worse 
complications 

1 5.9 7 25.0 0.0144 

* Fisher's exact test;  ** excluding autotransfusion ; *** < 2 weeks after surgery; **** 
VRS ≥ 3 at 48 hours; ***** 2 weeks to 3 months after surgery 

 
 
As early postoperative complications, grade 2 or 

worse anemia was detected in 1 patient (2.9%) from 
the extraperitoneal group and 5 patients (17.8%) from 
the control group, while there was grade 2 or worse 
hypoalbuminemia in 2 (5.9%) and 6 (21.4%) patients, 
grade 1 wound dehiscence in 1 (2.9%) and 3 (10.7%) 
patients, grade 2 wound infection in 2 (5.9%) and 4 
(14.3%) patients, grade 2 or worse lymphocele in 1 
(2.9%) and 3 (10.7%) patients, and grade 3 urinary 
tract infection in 1 (2.9%) and 2 (7.1%) patients, 
respectively. Ileus did not occur in the extraperitoneal 

group, while 2 control patients (7.1%) had grade 2 
ileus. The incidence of these complications showed no 
significant differences between the two groups. 
However, severe postoperative pain (VRS≧3 at 48 
hours) did not occur in the extraperitoneal group, but 
was noted in 5 control patients (17.8%) (p=0.0152). 

Among late postoperative complications, grade 2 
or worse lower limb lymphedema was significantly 
less frequent in the extraperitoneal group than the 
control group (1 patient (2.9%) vs. 8 patients (30.8%), 
p=0.0081). However, grade 2 or worse lymphedema of 
the lower abdomen was more frequent in the 
extraperitoneal group (7 patients (20.6%) vs. 2 patients 
(7.1%)), while grade 1 lymphocele was noted in 5 
(14.7%) and 4 patients (14.3%), respectively. Ileus did 
not occur in the extraperitoneal group, while 1 patient 
(3.6%) from the control group had grade 2 ileus. These 
complications showed no significant differences 
between the two groups. However, the incidence of 
all grade 3 or worse complications throughout the 
follow-up period was significantly lower in the 
extraperitoneal group (2.9% versus 25.0%, p=0.0144). 

In the extraperitoneal group, all 34 patients are 
alive without recurrence after a median follow-up 
period (range) of 30 months (16-50). In the control 
group, 4 of the 28 patients (14.2%) showed relapse 
during a median follow-up period (range) of 52 
months (35-63). Two of these patients died of 
endometrial cancer at 35 and 38 months after surgery, 
1 is alive with disease, and 1 is alive without disease 
after complete remission was induced by 
chemotherapy. 

Discussion 
Retroperitoneal lymphadenectomy is useful for 

both diagnosis and treatment of endometrial cancer. 
Because lymphadenectomy determines whether or 
not a patient has lymph node metastasis, patients 
requiring postoperative therapy can be identified and 
unnecessary postoperative therapy can be avoided, 
while any existing metastases are removed [9]. 
However, retroperitoneal lymphadenectomy is highly 
invasive, particularly when both the pelvic and 
para-aortic lymph nodes are dissected systematically, 
and such extensive lymphadenectomy can have 
disadvantages for patients. Therefore, individualized 
lymphadenectomy has been recommended recently 
[9]. According to the NCCN Guidelines®, the external 
iliac, internal iliac, obturator, and common iliac nodes 
should be dissected in this order in some patients with 
endometrial cancer localized to the uterus. It is also 
recommended that the para-aortic lymph nodes 
should be dissected up to the renal vessels in patients 
with deep myometrial invasion or highly malignant 
histology [3]. 
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Retroperitoneal lymph node metastasis has been 
reported in 12-16% of patients with endometrial 
cancer, with involvement being in the order of 
para-aortic nodes (9.8%), obturator nodes (9.4%), 
internal iliac nodes (7.1%), common iliac nodes (5.6%) 
[10-11]. It has also been reported that after excluding 
so-called low-risk cases, 17% of patients have 
retroperitoneal lymph node metastasis to pelvic 
lymph nodes and para-aortic lymph nodes are 
involved in 12%, with more than half of para-aortic 
metastases being to the high para-aortic nodes lying 
between the IMA and the renal artery [12]. Therefore, 
it is important to accurately separate the 
approximately 20% of patients who require 
lymphadenectomy from the 80% who do not need it 
to avoid overtreatment and undertreatment. It is also 
very important to appropriately manage the 
approximately 10% of patients requiring para-aortic 
lymphadenectomy. 

Various predictors of lymph node metastasis and 
treatment algorithms have been investigated in 
attempt to efficiently identify patients requiring 
retroperitoneal lymphadenectomy [9,13-14]. In the 
Europe, it is considered that retroperitoneal 
lymphadenectomy should not be performed during 
initial surgery for endometrial cancer that is 
preoperatively evaluated as low-risk or 
intermediate-risk, and two-stage lymphadenectomy 
based on postoperative diagnosis is recommended 
[15].  

However, it is extremely difficult to diagnose 
retroperitoneal lymph node metastasis and determine 
risk factors preoperatively, including important 
factors such as histological differentiation, 
myometrial invasion, and lymphovascular space 
invasion. It has been reported that the surgical stage 
was higher in 27.4% of patients because lymph node 
metastasis was diagnosed histopathologically and 
addition of retroperitoneal lymphadenectomy was 
considered to be necessary in 21.0% based on 
evaluation after initial surgery [16]. Thus, both 
overtreatment and undertreatment are likely to occur 
if appropriate lymphadenectomy is not done. It has 
also been reported that the two-stage surgery 
recommended in Europe is rarely performed in actual 
clinical practice [16]. 

There have been few large-scale prospective 
clinical studies concerning the usefulness of 
systematic lymphadenectomy for early endometrial 
cancer. Among them, two prospective randomized 
studies found that pelvic lymphadenectomy was not 
useful [17-18]. However, there were significant 
problems with both studies (many patients in both 
groups received postoperative radiotherapy, many 
low-risk patients were included, and surgical quality 

was problematic in the ASTEC trial), so the utility of 
lymphadenectomy cannot be ruled out by these 
results. To date, there have been no prospective 
randomized comparative investigations of systematic 
para-aortic lymphadenectomy. 

On the other hand, a well-designed large-scale 
retrospective cohort study (the SEPAL trial) has been 
performed to assess para-aortic lymphadenectomy 
[19]. This study showed that systematic dissection of 
both pelvic and para-aortic lymph nodes significantly 
improved progression-free survival and overall 
survival in intermediate-risk and high-risk patients. 
Also, a meta-analysis of retrospective studies and 
randomized comparative studies revealed that 
systematic dissection of 10 or more pelvic and 
para-aortic lymph nodes improves overall survival in 
intermediate -risk/high-risk patients [20], while 
another retrospective study demonstrated that 
efficacy increases with an increase of dissected lymph 
nodes [21-22]. In patients with endometrial cancer, it 
has been reported that at least 22 pelvic lymph nodes, 
or at least 10 para-aortic lymph nodes should be 
dissected for diagnosis [23]. These reports suggest 
that we should avoid excessively narrowing the 
extent of lymphadenectomy or reducing the number 
of nodes dissected. 

Postoperative adjuvant therapy for endometrial 
cancer is not standardized, and the influence of 
surgical invasion varies considerably depending on 
whether radiotherapy or chemotherapy is given. 
According to recent surveys, management of 
endometrial cancer varies greatly between countries, 
with systematic pelvic and para-aortic 
lymphadenectomy being favored in Europe and 
Japan, while biopsy is frequent in the USA and UK. 
Para-aortic lymphadenectomy is performed up to the 
renal artery level at 80% or more of institutions in 
Europe and Japan, while the corresponding 
percentage is only 51% in the USA and UK. [24]. Also, 
postoperative therapy is usually systemic 
chemotherapy alone in Japan, while radiotherapy and 
chemotherapy are often combined in Western 
countries [24].  

Our policy is to perform systematic pelvic and 
para-aortic lymphadenectomy followed by 
extrafascial total hysterectomy and bilateral 
salpingo-oophorectomy in all patients with 
endometrial cancer, except those who are considered 
to be low risk. If the risk is evaluated as intermediate 
to high after surgery, platinum-based chemotherapy 
is given. If preoperative endometrial biopsy strongly 
suggests serous adenocarcinoma, clear cell 
adenocarcinoma, carcinosarcoma, or sarcoma, we 
avoid surgery via a small lower abdominal incision 
because of the high risk of the tumor involving a wide 
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intraperitoneal area including the epigastric region. 
Instead, the peritoneal cavity is explored adequately 
via a longer abdominal incision, and omentectomy is 
performed along with pelvic and para-aortic 
lymphadenectomy.  

In recent years, laparoscope-assisted and robotic 
surgery have been performed to reduce the 
invasiveness of surgery for endometrial cancer 
[25-26]. These procedures can decrease the wound 
size, blood loss, postoperative complications, 
postoperative pain, and duration of hospitalization. 
However, there are also disadvantages, such as a very 
long operating time, dissection of fewer lymph nodes, 
low feasibility in elderly or obese patients, frequent 
intraoperative complications, frequent conversion to 
open laparotomy, and requirement for considerable 
training [27-28]. In addition, expensive devices with 
high maintenance costs are needed, resulting in an 
increase of medical costs [29]. Therefore, although the 
number of gynecological oncologists selecting 
laparoscope-assisted and robotic surgery has 
increased, many surgeons still perform standard 
laparotomy as first-line treatment even in developed 
countries [30]. 

Systematic dissection of both pelvic and 
para-aortic lymph nodes via a small midline 
abdominal incision and the retroperitoneal approach 
without laparoscopic or robotic assistance has not 
been reported before as radical surgery for 
gynecological malignancies, including endometrial 
cancer. This technique has not been widely adopted, 
presumably because recognition of the retroperitoneal 
approach is still low and because surgeons are often 
interested in the latest medical devices and 
techniques. Interestingly, urologists have performed 
extraperitoneal lymphadenectomy by a similar 
technique to ours and their data on the operating 
time, blood loss, number of dissected lymph nodes, 
and postoperative complications were also similar. 
However, their surgical technique differed from ours 
in that a long incision was made from the xiphisterum 
to the suprapubic region and intraperitoneal 
manipulation was not performed [31]. 

Our technique is less invasive than standard 
laparotomy with respect to wound size, operating 
time, intraoperative blood loss, and 
intraoperative/postoperative complications. In 
particular, pneumoperitoneum is not needed and the 
contact time with intraperitoneal organs such as the 
intestinal tract is very short, so intestinal peristalsis 
recovers soon after surgery and postoperative ileus 
does not occur. In this respect, our technique is clearly 
less invasive than laparoscope-assisted or robotic 
surgery. Furthermore, laparoscope-assisted or robotic 
surgery is not necessarily less invasive because it 

requires a longer operating time that may lead to 
problems related to prolonged general anesthesia or 
patients may develop increased intracranial and 
intraocular pressure due to pneumoperitoneum and 
positioning [32-33]. Moreover, our method employs 
similar surgical instruments to those for standard 
laparotomy and transperitoneal lymphadenectomy, 
and expensive devices like those used for 
laparoscope-assisted or robotic surgery are not 
required. Our technique achieves similar lymph node 
dissection to standard lymphadenectomy with a 
shorter operating time. It may also reduce 
intraoperative blood loss, although decreased blood 
loss was probably related to the vessel sealing system 
we adopted in addition to the retroperitoneal 
approach. 

After retroperitoneal lymphadenectomy, 
approximately 10-60% and 3.4-5.8% of patients 
develop asymptomatic and symptomatic lymphocele, 
respectively [34]. Dissection of more lymph nodes, 
positive lymph node metastasis, and a shorter 
intrapelvic drainage time are related to postoperative 
occurrence of lymphocele and lymphedema [35]. With 
our technique, the incidence of asymptomatic/ 
symptomatic lymphocele was lower than reported 
previously and the incidence of lower limb 
lymphedema was also significantly lower (13-38%) 
[36]. The incidence of lymphocele and lower limb 
lymphedema was probably reduced by multiple 
factors, such as not suturing the posterior peritoneum, 
drain placement, ligation of lymphatics with vascular 
clips, and sealing of lymphatics with a vessel sealing 
system. However, infection and patient discomfort 
are increased by longer use of a drain tube, along with 
prolonged hospitalization and increased medical costs 
[37], and another study found that pelvic drainage did 
not inhibit the occurrence of lymphocele after 
lymphadenectomy [38]. On the other hands, our 
method was associated with a higher incidence of 
lower abdominal lymphedema affecting the pubic, 
inguinal, and external genital regions, presumably 
due to development of the surgical field via the 
retroperitoneal approach. Among chronic 
complications, lymphedema not only impairs quality 
of life but affects the body image of female patients 
[36]. At present, we use Chinese herbal medicines to 
treat lower abdominal lymphedema after 
retroperitoneal lymphadenectomy [39]. 

Conclusion 
The advantages of performing extraperitoneal 

pelvic and para-aortic lymphadenectomy followed by 
intraperitoneal total hysterectomy and bilateral 
salpingo-oophorectomy include a small wound, short 
laparotomy time, minimal intraperitoneal 
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invasiveness, maintenance of intestinal peristalsis (no 
postoperative ileus), early postoperative oral intake, 
less postoperative pain, and less perioperative 
complications. In addition, this technique does not 
require expensive medical devices. Accordingly, it 
may be an alternative to laparoscope-assisted or 
robotic surgery. We will plan a randomized study to 
investigate the non-inferiority between laparoscopic 
or robotic procedure and our procedure in the future. 
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