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A B S T R A C T   

Background: The surgical treatment of isolated lymph node recurrence (ILNR) of gynecological malignancies is 
still debated. The feasibility and effectiveness of minimally invasive lymphadenectomy have been reported by 
few studies; however, it remains unclear what the upper tumor size limit is for a minimally invasive approach. 
We prospectively analyzed cases of ILNR treated by laparoscopy in our unit while focusing on the safety and 
feasibility of resecting large tumors suspected of recurrence using a minimally invasive approach. 
Materials and methods: We carried out a prospective observational case-series study. We included all consecutive 
patients with ILNR from gynecological cancers who underwent minimally invasive lymphadenectomy at our unit 
from June 2013 to June 2021 to assess the safety and feasibility of such a surgical approach. We also evaluated 
the oncological outcome in terms of further recurrence, site of recurrence, and survival. 
Results: Twenty-seven patients with ILNR due to gynecological malignancies were included (ovarian cancer, 12; 
uterine malignancies, 12; cervical cancer, 3). Three had remarkably large LNs up to 8 cm: these emblematic cases 
have been reported in detail with accompanying videos of the surgical procedure. The most frequent site of ILNR 
was aortic (67%). Recurrent LNs were completely resected in all cases; none of the procedures was converted to 
open surgery. The median follow-up duration was 24 months. Ten patients (37%) had a new recurrence. To date 
five patients (18.5%) have succumbed, four (14.8%) are alive with evidence of disease, and 18 (66.7%) are alive 
with no evidence of disease. 
Conclusions: Minimally invasive surgery for ILNR in gynecological malignancies may be an option feasible, safe, 
and effective in terms of oncological outcomes, even for large tumors. It also allows quicker recovery with early 
initiation of appropriate postoperative systemic chemotherapy, in the context of an optimal multimodal thera
peutic approach.   

1. Introduction 

Lymph node (LN) involvement occurs frequently in gynecological 
malignancies; however, isolated LN recurrence (ILNR) is uncommon, 
and studies on this condition have been limited [1–3]. ILNRs occur as a 
consequence of an initial refuge for microscopic disease and are a 
common failure site in pre-treated patients [4]. The most frequent 
anatomic sites for ILNR, which occur in approximately 2%–4% of 

patients, are the pelvic and para-aortic/para-caval regions [5,6]. 
Currently, surgery is the recommended treatment for ILNRs, espe

cially when the recurrence is in an isolated LN [7]. Although concurrent 
chemo-radiotherapy (CCRT) has proven to be a successful salvage 
treatment for ILNRs, some studies have demonstrated the advantages of 
surgery in terms of improved survival rate and better local control in 
comparison to radiotherapy or chemotherapy alone [6–8]. 

In this context, minimally invasive surgery could have a specific and 
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important role. Schlaerth et al. [9] demonstrated the benefits of mini
mally invasive surgery for gynecological cancers, emphasizing its role in 
facilitating accurate pretreatment staging, the possibility of primary 
debulking (including LN debulking), and in guiding further individu
alized/tailored treatment (radiotherapy, chemotherapy, and 
chemo-radiotherapy). They also highlighted the role of operative lapa
roscopy as a valuable step in the workup of locally advanced cancers, 
which could help determine the eligibility for further surgeries and 
avoid unnecessary laparotomies. La Verde et al. [10] also illustrated the 
strengths of ultra-minimally invasive surgery in terms of superior 
cosmetic outcomes, pain relief, less bleeding and transfusion re
quirements, less morbidity, shorter postoperative hospital stay, better 
quality of life, and excellent surgical outcomes; however, they also 
indicated the main weaknesses of this procedure, which included po
tential coagulation damage and risks related to limitations in tissue 
manipulation, particularly the vascular structures. The advantages 
described for minimally invasive surgery also apply to the use of 
robot-assisted laparoscopy in gynecological surgery in terms of periop
erative outcomes, i.e., reduced operating time, reduced blood loss, 
decreased pain, quicker return to a normal diet and early ambulation, 
shorter hospital stay, and similar intra- and post-operative complica
tions and long-term oncological outcomes (disease-free and overall 
survival) in comparison to laparotomies [11–13]. All these endpoints are 
likely to be equally met in laparoscopic surgery for ILNR. Moreover, 
laparoscopic minimally invasive surgeries for ILNRs could allow a rapid 
and accurate histological diagnosis of relapse, allowing early initiation 
of the most appropriate and specific systemic treatment. 

Few studies have reported on the feasibility and effectiveness of 
minimally invasive lymphadenectomy for ILNR treatment [14–19]. 
Additionally, the ideal candidates for laparoscopic lymphadenectomy 
have not been defined. Identifying prognostic factors associated with 
survival is needed to accurately assess the treatment outcome. Despite 
the well-established benefits of laparoscopic surgery [14], performing 
laparoscopic lymphadenectomy for a large metastatic LN can be difficult 
due to the limited accessibility during surgery. Thus, laparoscopy for 
large ILNRs remains controversial. Moreover, para-aortic and para-caval 
lymphadenectomy are technically difficult and have steep learning 
curves [20]. Further, ILNR is distinguished as being larger and more 
tightly adherent; hence, resection is difficult even through laparotomy. 
In addition, in cases of para-aortic recurrences, identifying whether the 
disease extends above the inferior mesenteric artery or is limited within 
the retrocaval or retroaortic basin, along with knowledge of the 
anatomical relationships with the ureters is essential. Another indefinite 
factor for laparoscopic surgery for ILNR is the upper threshold of the 
tumor size. 

In this study, we prospectively analyzed cases of ILNR treated by 
laparoscopy in our unit while focusing on the safety and feasibility of 
resecting large tumors suspected of recurrence using a minimally inva
sive approach. 

2. Materials and Methods 

This study is reported in line with the PROCESS 2020 criteria [21]. 
We carried out a case series prospective single-center observational 
study including all patients who consecutively underwent minimally 
invasive lymphadenectomy for ILNR associated with gynecological 
cancers at a Tertiary Referral University Hospital Gynecologic Oncology 
Unit from June 2013 to June 2021. The study was conducted in accor
dance with the Declaration of Helsinki. The protocol was notified and 
approved by the Local Institutional Review Board on 15 November 
2021, in accordance with the National Regulatory Agency for observa
tional trials not involving drugs. Each patient provided written informed 
consent for the surgical and medical treatment as well as for data 
collection and analysis for scientific purposes. The study has been 
registered at https://www.researchregistry.com with the unique iden
tifier registration number “researchregistry7754”; https://www.resea 

rchregistry.com/register-now#home/registrationdetails/6238cda220 
963a001edd451d/. Prospective anonymized data regarding all consec
utive surgeries performed were collected and retained in a secure 
database. 

The inclusion criteria comprised: patients who were eligible for 
laparoscopic lymphadenectomy for suspected ILNR diagnosed during 
follow-up examinations by computed tomography (CT) and whole-body 
positron emission tomography (PET)/CT after primary surgery for cer
vical, ovarian, primary peritoneal, or uterine cancer; patients with good 
clinical performance status (Eastern Cooperative Oncologic Group per
formance status 0–2); stable medical condition; and absence of comor
bidities that contraindicate laparoscopy. The exclusion criteria 
comprised: evidence of extra-abdominal disease identified by imaging 
exams or disseminated peritoneal carcinomatosis verified during lapa
roscopic abdominal assessment; presence of ascites; high anesthesio
logic risk (American Society of Anesthesiologists Physical Status ≥ III); 
presence of any preoperative medical contraindication to laparoscopy 
(such as reduction in respiratory capacity, inability to tolerate Trende
lenburg position, or pneumoperitoneum throughout the entire surgical 
procedure); or intraoperative causes impeding minimally invasive sur
gical procedures. History of prior abdominal surgeries or high body mass 
index (BMI) did not preclude surgery. 

The patients’ demographics and anthropometric characteristics, 
including information regarding tumor histology and International 
Federation of Gynecology and Obstetrics (FIGO) stage on initial diag
nosis, history of prior surgeries, operative time, estimated blood loss 
(EBL), number of days of post-operative hospital stay, comorbidities, 
and intra-operative and post-operative complications within 30 days 
from surgery were collected from the medical records. Operating time 
was calculated as the time taken from performing the first incision to the 
final suture at all port sites. 

As part of pre-operative planning, all patients underwent pre- 
operative imaging examinations (CT and PET/CT) to assess the disease 
extent and location, and its anatomical relationships with the peritoneal 
and retroperitoneal structures for possible involvement of the ureters, 
intestines, nerves, and vessels. Patient with the largest LN mass also had 
a consultation with the hematologist. 

Post-operative complications included those appearing up to 
8 weeks post-operatively; they were scored according to the Clav
ien–Dindo classification [22]. Post-operative evaluations with daily 
clinical assessments were performed; fibrinogen levels were monitored 
as an early diagnostic marker of complications [23]. After discharge, the 
patients were checked by phone call every 2 days. They visited the clinic 
for a follow-up at 1 week and then every 4 weeks or sooner if symptoms 
were observed; this continued for 2 months post-operatively. Long term 
follow-up outcomes and further recurrences were recorded; during 
follow-up, the patients underwent laboratory analyses including specific 
tumor marker tests every 3 months, and PET/CT or CT every 4–6 
months. 

2.1. Surgical techniques 

Throughout the study duration, all surgeries were performed by a 
single experienced gynecological surgery team, where the senior prin
cipal surgeon was a clinician, specialized in Obstetrics and Gynecology 
and Medical Oncology, with extensive training and experience in both 
gynecologic oncology and minimally invasive surgery of the pelvis and 
upper abdomen with more than 4500 major surgical procedures, 
including more than 1600 surgeries for gynecological cancers (about 
70% performed laparoscopically). 

Perioperative antibiotic therapy and postoperative thromboembolic 
prophylaxis were used routinely. All surgeries were performed with the 
patients intubated and under general anesthesia. In consideration of the 
high surgical risk, specifically vascular injuries, all laparoscopic tools 
(grasper, vascular clips and clamps, bipolar instruments) were prepared 
in the operating room to manage potential complications. Furthermore, 
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a laparotomy set was always kept ready for conversion to open surgery 
in case of severe injury or acute bleeding. Additionally, blood units for 
transfusion were available before surgery was started. We performed 
pelvic and para-aortic lymphadenectomy using a variable number of 
trocar access: one large 12-mm trocar was positioned at the umbilicus; 
one 12-mm trocar was placed laterally midway between the umbilicus 
and the right anterior superior iliac crest; one 5-mm trocar was inserted 
at the midline near the symphysis pubis; and one 5-mm trocar was 
inserted laterally midway between the umbilicus and the left anterior 
superior iliac crest; further ancillary trocars were positioned at the 
Palmer’s point on the left or at a corresponding point on the right, 
depending on the surgical need. The patient was placed in a Trende
lenburg position. During pelvic lymphadenectomy, the first assistant 
stood at the right side of the patient while the surgeon was positioned on 
the left side of the patient with a view of the monitor. For an ergonomic 
working angle, the trocar at the Palmer’s point or its equivalent on the 
right was positioned almost parallel to the surgical axis. During para- 
aortic and para-caval lymphadenectomy, the surgeon mainly stood be
tween the patient’s legs and viewed a monitor placed above the patient’s 
head; the first assistant stood on the left side of the patient and viewed 
the same monitor. Adhesiolysis was performed if required. We have 
performed pelvic and para-aortic/para-caval lymphadenectomy using a 
transperitoneal technique [20]. In case of very large metastatic re
currences, the resection was started with the incision above the perito
neum (Supplementary Videos 1–2). 

LN dissection was performed using an ultrasonic dissector (Harmonic 
Scalpel, Ultracision, Ethicon Endosurgery Inc., Cincinnati OH) or Liga
Sure Maryland Jaw Laparoscopic Sealer/Divider (Covidien, Boulder, 
CO) or LigaSure Blunt Tip Laparoscopic Sealer/Divider (Covidien, 
Boulder, CO). Hemostasis was obtained with BiClamp® LAP and 
BiClamp® LAP Maryland Forceps (Erbe, Germany). 

For hemostasis and dissection, 5-mm Endo Peanut Blunt Dissector 
(Covidien, Boulder, CO), 10-mm Endopath blunt Cherry Dissector 
(Ethicon, Hamburg, Germany) and gauzes were used (Supplementary 
Videos 1, 2) [17]. A laparoscopic fan retractor was used for a better view 
of the anatomical structures (Supplementary Video 1). To prevent 
port-site metastasis and to avoid potential tumor cell spillage, we 
introduced an appropriately sized endobag (Endocatch, Ethicon) to 
contain the specimen. The endobag was then extracted either via the 
12-mm port or an enlarged incision at another port site, depending on 
the specimen size. Antibiotic treatment was routinely continued for 3 or 
4 days post-operatively. 

2.2. Statistical analysis 

We performed a descriptive analysis of the data. Results are pre
sented as mean ± standard deviation for parametric data, and median 
(range) for non-parametric data. The interval from primary surgery to 
ILNR was calculated from the date of primary surgery to documentation 
of ILNR; follow-up duration from secondary cytoreductive surgery (SCS) 
for ILNR was calculated from the date of SCS to the last follow-up visit or 
the date of death. The SPSS statistical software program, version 17.0 
(SPSS Inc., Chicago, IL, USA) was used for all analyses. 

3. Results 

Twenty-seven consecutive patients with ILNR due to gynecological 
malignancies were included. The patients’ clinical characteristics are 
reported in Table 1. The median age was 66 (range, 49–81) years, and 
the median BMI was 28 (range, 18–34). The primary diagnoses were 12 
(44.4%) ovarian cancers, 12 (44.4%) uterine malignancies, and 3 
(11.1%) cervical cancers. During primary surgical treatment, 18 patients 
(66.6%) underwent lymphadenectomy. Fifteen (55.5%), 10 (37%), and 
two (7.5%) patients underwent radical surgery alone, radical surgery 
and adjuvant chemotherapy, and neoadjuvant chemotherapy and 
radical surgery, respectively. Eighteen (67%) and nine (34%) patients 

had LN recurrence in the aortic and pelvic regions, respectively. 
The surgical findings are reported in Table 2. Pathological exami

nation of all resected specimens confirmed LN metastases in all cases. 
The median number of resected pelvic LNs was 11.7 (range, 5–18) with a 
median of two metastatic LNs (range, 1–13). The median number of 
resected aortic LNs was 14.8 (range, 2–48) with a median of 5.6 meta
static LNs (range, 1–26). The maximum diameter of the largest resected 
nodal mass was 8 cm. Complete resection of recurrent LN was verified by 
post-operative imaging assessment in all cases. 

The peri-operative and post-operative outcomes are shown in 
Table 3. None of the procedures required conversion to open surgery. No 
intra- and post-operative complications were observed. After lympha
denectomy, all patients underwent adjuvant therapy (chemotherapy, 
12; radiotherapy, 3; chemoradiotherapy, 3). The median duration from 
surgery to initiation of adjuvant chemotherapy was 7 days (range, 5–10 
days). 

The median follow-up duration from secondary cytoreduction for 
ILNR was 24 months (range: 6–89 months). The follow-up outcomes are 
presented in Table 4. During this period, 10 patients (37%) had a new 
recurrence. After confirming new recurrence, all patients received sys
temic chemotherapy according to appropriate regimens indicated for 
the specific histotype. To date, five patients (18.5%) have succumbed to 
the disease, four patients (14.8%) are alive with evidence of disease, and 
18 patients (66.7%) are alive with no evidence of disease. 

Table 1 
Clinical patient’ characteristics.  

Characteristics No. (%) 

All cases 27 (100) 
Age, years: mean (range) 66 (49–81) 
Body Mass Index, kg/m2: mean (range) 28 (18–34) 
Smoking 2 (7.4) 
Comorbidities 10 (37) 

Diabetes 5 (18.5) 
Hypertension 10 (37) 

Previous lymphadenectomy 
No 9 (33.3) 
Yes 18 (66.6) 
Site of primary gynecological cancer 

Ovary 12 (44.4) 
Early stage 2 
Advanced stage 10 
Cervix 3 (11.1) 
Early stage 1 
Locally advanced 2 
Uterus 12 (44.4) 
Low risk endometrial cancer 3 
Intermediate-high risk endometrial cancer 8 
Uterine Sarcoma 1 

Primary treatment 
Radical Surgery - > Adjuvant Chemotherapy 10 (37) 
Radical Surgery alone 15 (55.5) 
Neo-Adjuvant Chemotherapy - > Radical Surgery 2 (7.5) 

Site of recurrence 
Aortic 18 (66.6) 
Pelvic 9 (33.3) 

Interval from primary surgery to ILNR (months) 26 (8–160) 

Abbreviations, ILNR, isolated lymphnode recurrence. 

Table 2 
Surgical findings.  

Surgical procedure No. 
(%) 

No. lymph node 
removed 

No. lymph node 
involved 

median (range) median (range) 

Pelvic 
Lymphadenectomy 

4 
(33%) 

11.7 (5–18) 2 (1–13) 

Aortic 
Lymphadenectomy 

8 
(67%) 

14.8 (2–48) 5.6 (1–26)  
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3.1. Report of emblematic cases with remarkably large ILNR and 
accompanying videos 

We have provided a detailed report of three emblematic cases with 
accompanying surgical videos, wherein the excised masses were 
remarkably large. The supplementary videos can be downloaded at: 
https://zenodo.org/record/6060532#.YjoGeU2ZM2w (DOI 10.5281 
/zenodo.6060532). 

3.1.1. Case 1 
The patient was a 59-year-old woman with a history of ovarian high- 

grade serous carcinoma (HGSC). A follow-up PET/CT scan 36 months 
after primary surgery and adjuvant chemotherapy showed an increase in 
metabolic uptake at the aortocaval area, indicative of ILNR. Laparos
copy was performed, wherein a mass measuring 5.5 × 5.5 × 2.5 cm and 
strongly adhered to the right common iliac artery, vena cava, and right 
ureter was resected (Supplementary Video 1). The patient further 
experienced an LN recurrence at the pelvic and para-aortic LNs after 43 

months of follow-up. She subsequently underwent laparoscopic lym
phadenectomy followed by platinum-based chemotherapy. She is still 
alive. 

3.1.2. Case 2 
The patient was a 74-year-old woman with a history of ovarian 

HGSC. A follow-up PET/CT scan 29 months after primary surgery and 
adjuvant chemotherapy revealed increased metabolic uptake at the 
aortocaval area, suggestive of ILNR. Laparoscopy was performed, 
wherein a mass measuring 8 × 8 × 6 cm and strongly adhered to the 
aorta and mesenteric artery was resected (Figs. 1 and 2). 

The patient is alive after 32 months following surgery, with no evi
dence of disease at follow-up examination. 

3.1.3. Case 3 
The patient was a 61-year-old woman with a history of uterine sar

coma. At a follow-up PET/CT scan 14 months after primary surgery, an 
increased metabolic uptake was reported at the pelvic area, which was 
suggestive of ILNR. We performed laparoscopic resection of a mass 
measuring about 4 × 3 × 3 cm, located between the obturator fossa, left 
ureter, and bladder (Supplementary Video 2). After 22 months from the 
SCS, the patient is still alive with no evidence of further recurrence. 

4. Discussion 

Several studies have emphasized on the advantages of surgery in 
recurrent gynecological malignancies, especially when the relapse is 
isolated and the patient achieved a long disease-free survival after pri
mary treatment [24,25]. However, the surgical strategy for ILNR 
following primary treatment has not been established, which represents 
a clinical challenge for gynecological oncologists. 

The aim of SCS is prolonging survival as well as improving the 
quality of life and controlling cancer-related symptoms. In terms of 
recurrence sites, nodal involvement is frequent, but ILNR is uncommon. 
Patients with ILNR can be defined as a selected group who can partic
ularly benefit from SCS [2]. A Cochrane review [26] analyzed the 
literature regarding the role of SCS for recurrent epithelial ovarian 
cancer (EOC); the authors compiled nine retrospective and prospective 
non-randomized studies; randomized clinical trials (RCT) were not 
available. In this report, the included studies showed that complete 

Table 3 
Peri-operative and post-operative outcomes.  

Operative time (min) 210 (90–300) 

Estimated blood loss (ml) 90 (30–320) 
Intra-operative complications None 
Early post operative complications None 
Hospital stay (days) 2 (1–4) 
Time to chemotherapy (days) 7 (5–10)  

Table 4 
Follow-up outcome after Secondary cytoreductive surgery for ILNR.  

Outcome No. % 

Alive without evidence of disease 18 66.7 
Alive with evidence of disease 4 14.8 
Death of disease 5 18.5 
Total further recurrences 10 37 
Site of further recurrences   

Lymphnode 4 40 
Intraperitoneal 4 40 
Intraperitoneal + distant 2 20 

Abbreviations: ILNR, isolated lymph-node recurrence. 

Fig. 1. Case 2: Laparoscopic visualization of large ILNR adherent to the aorta and mesenteric artery before removal.  

E. Sanna et al.                                                                                                                                                                                                                                   

https://zenodo.org/record/6060532#.YjoGeU2ZM2w
https://doi.org/10.5281/zenodo.6060532
https://doi.org/10.5281/zenodo.6060532


International Journal of Surgery 104 (2022) 106744

5

cytoreduction is related to a significant increase in overall survival in 
patients with platinum-sensitive recurrence. Due to the lack of data from 
RCTs, the authors assumed the results cannot be assuredly attributed to 
the surgical outcome or to tumor biology. Since salvage chemotherapy 
or radiotherapy of a bulky node can have a modest effect on EOC pa
tients with ILNR, SCS may be subsequently performed. Furthermore, 
retroperitoneal nodal metastases seem to be more resistant to chemo
therapy than other intraabdominal recurrences. This may be attributed 
to biological factors such as reduced vascularization and the resulting 
low availability of cytotoxic drugs [27]. Survival after recurrence and 
overall survival were significantly increased in EOC patients with ILNR 
who underwent open SCS followed by chemotherapy compared to those 
who underwent chemotherapy alone [28]. Fotiu et al. [29] reported a 
5-year survival of 68% with a median follow-up of 45 months in 21 EOC 
patients following open SCS for ILNR. Uzan et al. [30] demonstrated a 
5-year survival of 71% in 12 EOC patients who underwent SCS for ILNR. 
Ferrero et al. [2] reported a 64% 5-year overall survival in patients with 
recurrent EOC who underwent open SCS for ILNR with a median 
follow-up of 50 months. 

While surgery followed by chemotherapy is considered the most 
appropriate approach for ILNR in EOC, the appropriate treatment 
approach for ILRN metastases in cervical cancer is more controversial. 
Salvage radiotherapy or chemo-radiotherapy are often performed to 
avoid the risk of not radical surgical resection and technical issues in 
gaining access and removing metastatic nodes [31]. A major limitation 
in performing complete surgery, especially for inexperienced surgeons, 
occurs in the case of extracapsular invasion [32]. However, surgical 
resection of ILNRs (+/− additional adjuvant therapy) results in a 
progression-free survival and local control rate that are superimposable 
to CCRT and better than those achieved by radiotherapy or chemo
therapy alone [33]. 

Similarly, the role of SCS in recurrent endometrial cancer remains 
debatable; a meta-analysis including 14 retrospective cohort studies 
showed its efficacy in selected patients who underwent an optimal 
cytoreduction [34]. Consistently, relapsed endometrial cancer exhibit
ing an ILNR may be considered eligible for SCS. 

Another concern regarding surgery for metastatic para-aortic LN is 
that it can be complicated by the damage of retroperitoneal vessels, 
particularly major veins such as the inferior vena cava (IVC) and the 
renal veins. Different procedures, including the tape traction maneuver 
for the IVC, dissection of the left renal vein, and mobilization of the 

hemilateral kidney have been described to obtain an optimal cytor
eduction without an increase in bleeding [1]. Conversely, para-aortic 
lymphadenectomy could eliminate the injurious symptoms related to 
para-aortic LN metastasis, which includes ureteral obstruction and back 
pain. 

Although open surgery has been initially indicated, minimally 
invasive lymphadenectomy for ILNRs from gynecological cancers has 
more recently exhibited promising surgical outcomes. In 2008, Moreno 
et al. [16] described eight cases of extraperitoneal laparoscopic 
para-aortic lymphadenectomy for suspected LN recurrence with favor
able surgical outcomes. They concluded that laparoscopic para-aortic 
lymphadenectomy should be an option for retroperitoneal ILNR [16]. 
In 2010, Franco-Camps et al. [17] reported 15 cases of extraperitoneal 
laparoscopic para-aortic lymphadenectomy with complete debulking 
surgery of suspicious lymphadenopathy. Post-operatively, they noted a 
very low complication rate, low blood loss, and reduced duration of 
hospitalization, allowing for quicker patient recovery [17]. In 2011, 
Hong et al. [18] assessed the viability and efficacy of laparoscopic 
lymphadenectomy in six patients with ILNR who underwent primary 
surgery for gynecological malignancies. In their series, all procedures 
were correctly performed without complications, and they concluded 
that laparoscopic lymphadenectomy for ILNR was feasible [18]. 
Currently, the largest series of ILNR treated by a minimally invasive 
approach was reported by Gallotta et al., in 2018 [19]. In their study, 
they retrospectively reviewed the data of 40 patients with ILNR due to 
gynecological cancers who underwent minimally invasive lymphade
nectomy (31 laparoscopic, 9 robotic) over a period of 4 years 
(2013–2017). The ILNR occurred most frequently in the aortic region 
(47.5%). No case was converted to open surgery, and the median 
operative time, estimated blood loss, and post-operative hospitalization 
were 220 min, 80 mL, and 2 days, respectively. They reported two 
(5.0%) intra-operative and four (10.0%) post-operative cases of com
plications (two were grade 3). In all cases, they concluded that mini
mally invasive resection of LN recurrence resulted in complete 
elimination of the disease with adequate surgical results, similar to those 
obtained with an open approach. However, none of these studies have 
determined the optimal upper limit of the tumor size that can be treated 
via a laparoscopic approach. Moreover, to date, there are no proven 
laparoscopic procedures that can be used for performing lymphade
nectomy for ILNRs. At our institution, we believe that the wise use of 
different devices is the key to performing surgery with a low incidence of 

Fig. 2. Case 2: Laparoscopic view of the ILNR, measuring 8 x 8 × 6 cm (a), and of the aortic region after complete resection of the mass (b).  
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complications. Despite this, ILNR lymphadenectomy can lead to high 
surgical stress, nerve injury, protracted ileus, lymphorrhea, and chylous 
ascites. As such, this surgical approach should be indicated after 
acknowledging the potential therapeutic advantages as well as the side 
effects. 

In our study, we reported 27 cases of laparoscopic lymphadenectomy 
for ILNR; among these, three had remarkably large LNs. Notably, we 
successfully resected one metastatic node measuring 5.5 × 5.5 × 2.5 cm 
at the level of the IVC and another one at the level of the aorta with 
adhesions to the mesenteric artery (8 × 8 × 6 cm). Resection of such 
large masses in a minimally invasive way was made possible through the 
expert use of various devices, such as an ultrasonic dissector (Harmonic 
Scalpel, Ultracision, Ethicon Endosurgery Inc., Cincinnati OH), LigaSure 
Maryland Jaw Laparoscopic Sealer/Divider (Covidien, Boulder, CO), 
LigaSure Blunt Tip Laparoscopic Sealer/Divider (Covidien, Boulder, 
CO), BiClamp® LAP and BiClamp® LAP Maryland Forceps (Erbe, Ger
many), the 5-mm Endo Peanut Blunt Dissector (Covidien, Boulder, CO), 
10-mm Endopath blunt Cherry Dissector (Ethicon, Hamburg, Germany), 
and gauzes, as shown in the supplementary videos. 

Based on the findings of the cited studies and our results, laparo
scopic lymphadenectomy for ILNR is feasible, safe, and provides optimal 
surgical outcomes. Moreover, it facilitates obtaining a precise intra
operative diagnosis with histopathological confirmation of the relapse, 
and through its minimally invasive nature, a quicker recovery and early 
initiation of subsequent systemic chemotherapy. This point may be 
crucial in allowing optimal and timely integration of a multimodal 
approach that would be useful in improving the oncological outcome in 
patients with recurrent gynecological cancers. Additionally, the lapa
roscopic approach could be advantageous in providing maximum focus 
on supporting the physical and psychological well-being of the patient, 
which would also contribute towards preserving the integrity of the 
patient’s body image. 

Our results showed that a minimally invasive approach is feasible 
and safe even for large masses up to 8 cm, as described in detail in the 
emblematic case reports; thus, contributing useful information for the 
definition of the upper limit of nodal size for laparoscopic surgery. In 
such recurrences, the treatment plan must be selected based on several 
parameters, comprising the site of recurrence, level of infiltration, pre
vious treatments, chemo- and/or radio-sensitivity, and patients’ fea
tures. Another key factor is the surgeon’s skills, as these procedures are 
technically difficult. Therefore, the indications for a minimally invasive 
approach must be based both on the patients’ characteristics and on the 
expertise of the surgical team. 

We believe that surgeons who undertake the laparoscopic surgical 
approach for ILNR may benefit from the following learning points: 1) 
adequate and rigorous training of surgeons who intend to undertake 
minimally invasive surgical approaches; 2) use of the most appropriate 
devices for coagulation and tissue resection, including the simultaneous 
use of the biclamp coagulation devices; 3) use of appropriate forceps for 
the vascular structures; 4) the use of the most appropriate devices for 
hemostasis and dissection; 5) skilled and expert surgeon to deal with 
potential vascular damage or injury to adjacent organs (i.e. bowel, 
ureter, and nerves) or alternatively, the presence of a multidisciplinary 
team. 

A strength of our study is its prospective design, compared to most 
data in the literature that are derived retrospectively. Moreover, our 
report demonstrated the use of minimally invasive surgery for safe and 
successful resection of very large nodal masses reaching dimensions that 
have rarely been approached laparoscopically. 

A limitation of our study was that the decision to perform the 
minimally invasive surgery was based on the expertise of a single sur
geon, which could have had an impact on the positive surgical out
comes. . Another limitation may be that the follow-up from secondary 
surgery for the most recent cases may not have been long enough to 
obtain more data for conclusive results regarding the long-term onco
logical outcomes. Moreover, our sample size was limited; therefore, 

considering that most previous studies have been observational, single- 
center, and with small sample sizes, further larger, multicentric, pro
spective, and comparative studies are warranted to provide more evi
dence to support our results and establish the ideal approach for these 
patients. 

5. Conclusions 

Minimally invasive surgery for ILNR in gynecological malignancies 
may be an option technically feasible, safe, and effective in terms of 
oncological outcomes, even for large tumors, although additional 
research is required. It can facilitate early initiation of subsequent 
appropriate systemic anticancer treatments and allow preservation of 
the patients’ physical integrity and their well-being. 
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