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Laparoscopic surgical staging is the standard treatment of early-stage ovarian tumors with similar survival outcomes if compared with laparotomic procedures. In this article, we report a case regarding an incidental external iliac vein injury during a pelvic lymphadenectomy for fertility sparing treatment of early-stage ovarian cancer with a video showing the laparoscopic repair without any consequence or side effect. A 36 year-old obese woman with Body Mass Index 30 kg/m2 referred at our hospital with an histological diagnosis of high grade ovarian serous carcinoma after a left laparoscopic salpingo-oophorectomy performed in another hospital. After an hysteroscopy with endometrial biopsy, a laparoscopic surgical staging with a pelvic and aortic lymphadenectomy with lymph-node dissection until the left renal vein, omentectomy, and appendectomy were performed. A thermal injury to the left external iliac vein occurred using the bipolar forceps during lymphadenectomy and was repaired after an immediate clamping of the site using endoclinch and the suction irrigator probe. The laceration on the iliac vein was successfully repaired using 10 mm laparoscopic titanium clips; after a follow-up of 42 months no recurrence was detected. In conclusion, laparoscopy is a safe and effective therapeutic option for fertility sparing treatment patients with early stage ovarian carcinoma with a significantly low morbidity and postoperative hospitalization, but it should be reserved for oncologic surgeons trained in advanced laparoscopic procedures and repair of vascular injuries potentially associated with high mortality rate.
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INTRODUCTION

Vascular interventions are frequently performed during gynecological oncological procedures for injury of pelvic blood vessels. Vascular repairs during gynecologic procedures are associated with an high morbidity and mortality and are associated to intraoperative vascular injury (1, 2).

Pelvic and aortic lymphadenectomy have a prognostic and therapeutic significance and are often performed during gynecological oncological procedures (1–3) operating in proximity to multiple vascular structures.

In a recent prospective study Uccella et al. (2) assessed safety and feasibility of the sentinel lymph node (SLN) technique with indocyanine green to identify the presence of lymph node metastases in patients with early stage epithelial ovarian cancer, although they observed that the detection of SLN in early epithelial ovarian cancer is low when patients are submitted to delayed-staging surgery. However, they concluded that SLN procedure is safe and feasible and has the potential to provide reliable and useful information on lymph nodal status in the majority of patients with a lower morbidity and hospitalization.

Given the high mortality associated with vascular repairs, strategies for increasing the availability of gynecological surgeons trained in vascular surgery should be adopted (2).

These complications mostly involve iliac veins (2, 3) for their anatomical variability and a deep positions with risks of serious intraoperative hemorrhage of about 2.21–4.44% (4–6).

In this article, we report a case regarding an incidental external iliac vein injury during a pelvic lymphadenectomy for fertility sparing treatment of early-stage ovarian cancer with a video showing the laparoscopic repair performed without any consequence or side effect.



MATERIALS AND METHODS

A 36 year-old obese woman with Body Mass Index 30 kg/m2 referred at our hospital with an histological diagnosis of high grade ovarian serous carcinoma after a left laparoscopic salpingo-oophorectomy performed in another hospital.

After an hysteroscopy with endometrial biopsy, a laparoscopic surgical staging with pelvic and aortic lymph-node dissection until the left renal vein, omentectomy and appendectomy was performed.

The pelvic lymphadenectomy started developing the right paravesical and pararectal spaces. The round ligament was coagulated and transected and the peritoneal layers of the broad ligament were opened.

Dissection of the paravesical space was completed by introducing the endoclinch and the bipolar forceps (BiClamp, 210 ERBE VIO System, Tübingen, Germany) in the space laterally to the internal iliac artery (obliterated umbilical artery) and external and common iliac lymph nodes were removed.

The obturator nerve and vessels were isolated and skeletonized and, finally, superficial, and deep obturator lymph nodes were dissected and removed.

During the left pelvic lymphadenectomy, a thermal injury at the medial surface of the left external iliac vein occurred using the bipolar forceps (Figure 1).
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FIGURE 1. A thermal injury at the medial surface of the left external iliac vein occurred while using the bipolar forceps during left pelvic lymphadenectomy.


After an immediate clamping of the injury site using the endoclinch and the suction irrigator probe, the insufflation pressure was increased to 20 mm Hg to reduce bleeding (1, 2). After obtaining a better view by insinuating the suction irrigator probe and drawing the blood, we decided to try a laparoscopic management of the complication.

All the procedures for unexpected surgical vascular injury were activated: after releasing the tension of the Endoclinch the entity and the site of vascular lesion were recognized and detected.

The laceration on the left external iliac vein was successfully repaired using 10 mm laparoscopic titanium clips and the operative time for the left external iliac vein repair was 3 min.

Laparoscopic vessel repair was performed successfully without intracorporeal suture; to prevent thromboembolism, intravenous heparin was administered during the surgical procedure.

The patient was regularly discharged 4 days after laparoscopic procedure without blood transfusion with an hemoglobin value that was 11 g/dL.

Low molecular–weight heparin 4,000 U subcutaneously once daily was administered during hospitalization. No sign of thromboembolism was detected; no metastases were detected by intraoperative and definitive pathologic examination; after a follow-up of 42 months no recurrence was detected.



DISCUSSION

Vascular injuries can occur at entry during gynecological oncological procedures using a Veress needle or at the introduction of trocars and surgeons may suspect these damages when there is any evidence of bleeding or hematoma that cannot be explained (7).

External iliac vessel injury at the beginning of a laparoscopy is frequently due to the position of the aorta and vena cava near the umbilicus; frequently, this risk is highest in thinner patients due to the proximity of the vessels to the skin (1, 2).

Although data from randomized controlled trials has shown that laparoscopic hysterectomy results in reduced operative morbidity, shorter hospital stays, and similar oncologic outcomes when compared with laparotomy, this approach may be unsuccessful in patients with obesity because of technical challenges, limited anatomical exposure due to fat deposits around iliac vessels during lymphadenectomy, and cardiopulmonary compromise while in the Trendelenburg position (3, 4).

Vascular damages in gynecology are rare (0.2/1,000) but are associated with a 6–13% of mortality.

The most frequent sites of hemorrhage are iliac vessels, inferior vena cava, and abdominal aorta.

Frequently, electrosurgery during laparoscopy may cause vascular trauma and thermal injuries: in fact injury to iliac vessels due to thermal spread are frequently reported during laparoscopic and robotic lymph node dissection and are due to failure of the insulation around the scissors (8).

Managing of these complications includes immediate recognition and localization of the injury because vascular injuries are rare but can be fatal and may require midline laparotomy and vascular surgeons (9).

The vascular iatrogenic repairs during extensive oncologic laparoscopic procedures are increasing in frequency (5–7).

Clinical evaluation of severity of the injury should be immediately done: in cases of damage to the aorta, iliac vessels or IVC (inferior vena cava), a laparotomic repair should be performed.

Injuries to aortic branch like inferior mesenteric artery that is clearly visualized may be repaired laparoscopically. However, in case of aortic branch vessel damage, skeletonization could be difficult and there is a risk of concomitant visceral injury.

Control of the bleeding by applying a direct pressure on the injury site should be considered and it will nearly always suffice.

If the site of hemorrhage cannot be visualized, abdominal packing should be done: in this case a conversion from laparoscopic to open surgery with a midline laparotomy should be considered.

Most vascular injuries will occur in the pelvis and, after pack removal out of the pelvis for definitive management, it is important to determine the extent of injury.

Common iliac artery or distal aorta are best repaired with primary suture by a vascular surgeon. These injury sites should be compressed until a vascular surgeon is available.

Repair of internal iliac artery can be performed by sutures and ligaclip because there is a great collateral blood vascularization.

Venous pelvic injuries are the most difficult to manage: in the first instance the bleeding site should be carefully packed and, after a temporarily closing of the abdomen, the patient should be re-operated the next day for pack removal and re-assessment.

If packing alone is not enough and the damage includes the sacral venous plexus, internal iliac vein or collateral veins then hemorrhage occluder pins can be directly applied to the hemorrhage site (8–10).

In a recent report Levin et al. investigated the incidence of vascular injury in patients who underwent open, laparoscopic and vaginal gynecologic surgery.

In their multicenter study including 201,224 surgical procedures they observed that vascular repairs were rare and occurred during laparotomic hysterectomies performed for malignant in patients with chronic anticoagulation, ASA class 3 or class 4 (0.2% of open, 0.04% of minimally invasive, and 0.03% of vaginal operations) (11).

In another multicenter study, of 482 gynecologic laparoscopies for benign or malignant disease performed in a USA center between 1996 and 2000, 1,165 laparoscopic hysterectomies for benign disease in Finland between 1993 and 1994, and 25,764 gynecologic laparoscopies for benign or malignant disease in the Netherlands, a 1.5, 1.2, and 0.25% of vascular injury was observed, respectively (10, 11).

A recent systematic review by King et al. on 1,097 patients reported the rate of vascular injuries during gynecologic laparoscopic procedures for benign disease. One hundred and seventy-nine vascular injuries were reported with a percentage of 0.09%. The inferior epigastric vessels were the most commonly injured and the majority of injuries occurred during abdominal entry. Most injuries were recognized intraoperatively. Only two of the 179 major vascular injuries resulted in death with a mortality rate of 0.001%.

They concluded that the incidence of major vascular injury during gynecologic laparoscopy is very low, and that laparoscopy is a safe surgical technique if performed for benign gynecologic disease (11–13).

In recent studies regarding patients who underwent laparoscopic gynecologic surgery a correlation between lower BMI and increased injuries rate was observed in thinner patients.

In fact, in patients with lower BMI a shorter distance between the skin and retroperitoneal vessels was observed as well as an increased proximity of the aortic bifurcation to the level of the umbilicus that minimize the safe distance with an higher risk of vascular injury at introduction of the Verses needle and the trocar.

Long-term multicenter studies analyzing the association between vascular injury and morbidity or mortality in gynecologic patients are not available (12, 13).

The feasibility, safety, and efficacy of laparoscopic treatment of gynecologic malignancies has been reported by several articles in the last decades (3, 4) with a lower postoperative morbidity.

In fact, staging procedures including hysterectomy, pelvic and Para aortic lymph-node dissection, omentectomy, and peritoneal biopsy are actually completed by laparoscopy (14, 15).

In our study, the hemorrhage was controlled with endoscopic clips applied distally and proximally to the lesion, with the clip applier/remover (Aesculap, Braun, Germany) introduced into the abdomen through the surgeon trocar.

In fact, endoscopic clips are safe and effective therapeutic tools that ensure a great control of hemorrhage.

Laparoscopic treatment of vascular injuries is an effective and safe procedure: to better control the hemorrhage we suggest using immediately, in case of vascular injury, the endoclinch forceps applied directly to the lesion and to isolate the vessel that have to be repaired (16–18).

In selected cases before removing the endoclinch forceps, a laparoscopic bulldog clamp can be placed proximally, and another clamp should be used distally for a better repair and an improved suture.

During last decades several articles confirmed the role of laparoscopic and robotic pelvic lymphadenectomy in the treatment of gynecologic cancers (18, 19).

Current guidelines for complete surgical staging in early-stage ovarian cancer recommend systematic lumbo-aortic and pelvic lymphadenectomy, despite their controversial therapeutic value. Sentinel lymph node (SLN) detection with indocyanine green in early ovarian cancer is a feasible technique and could provide useful information on nodal status, avoiding future lymphadenectomy in the majority of patients. SLN biopsy in ovarian cancer is not yet the standard approach, and is currently under investigation. A recent report by Turco et al. confirmed the feasibility of laparotomy approach for SLN detection in voluminous ovarian cancer (6), although a recent prospective study by Uccella et al. observed that the detection of SLN in early epithelial ovarian cancer is low when patients are submitted to delayed-staging surgery but SLN procedure could avoid systematic lymphadenectomy in the majority of patients (2, 6).

However, strategies for increasing the availability of gynecological surgeons trained in vascular surgery should be adopted (4, 5, 20, 21).

In conclusion, laparoscopy is a safe and effective procedure for treatment of fertility sparing treatment patients with early stage ovarian carcinoma with a lower morbidity and hospital stay and a reported pelvic vessel injury rate during pelvic lymphadenectomy of about 1%.

Repair of this complications should be reserved for gynecologic surgeons trained in advanced laparoscopic procedures and repair of vascular damages potentially associated with an high mortality rate.

Strategies for prevention and treatment, including continuous training on this gynecological emergency situation should be adopted to increase the availability of gynecologic surgeons trained in vascular surgery.
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A video reported an incidental external iliac vein injury during a pelvic lymphadenectomy for early-stage ovarian cancer that was laparoscopically repaired without any problem.



REFERENCES

 1. Eslami MH, Saadeddin ZM, Rybin DV, Avgerinos ED, Eslami PW, Siracuse JJ, et al. Trends and outcomes of pediatric vascular injuries in the United States: an analysis of the National Trauma Data Bank. Ann Vasc Surg. (2019) 56:52–61. doi: 10.1016/j.avsg.2018.09.006

 2. Uccella S, Nero C, Vizza E, Vargiu V, Corrado G, Bizarri N, et al. Sentinel-node biopsy in early-stage ovarian cancer: preliminary results of a prospective multicentre study (SELLY). Am J Obstet Gynecol. (2019) 221:324.e1–e10. doi: 10.1016/j.ajog.2019.05.005

 3. Uccella S, Bonzini M, Malzoni M, Fanfani F, Palomba S. The effect of a uterine manipulator on the recurrence and mortality of endometrial cancer: a multi-centric study by the Italian Society of Gynecological Endoscopy. Am J Obstet Gynecol. (2017) 216:592–4. doi: 10.1016/j.ajog.2017.01.027

 4. Tinelli R, Litta P, Meir Y, Surico D, Leo L, Fusco A, et al. Advantages of laparoscopy versus laparotomy in extremely obese women (BMI>35) with early-stage endometrial cancer: a multicenter study. Anticancer Res. (2014) 34:2497–502.

 5. Tinelli R, Stomati M, Trojano G, Uccella S, Cosentino F, Cicinelli E, et al. Laparoscopic treatment of ovarian granulosa cells tumor developed in the pelvic anterior preperitoneal space 20 years after laparotomic salpingo-oophorectomy: case report and review of literature. Gynecol Endocrinol. (2020) 3:1–3. doi: 10.1080/09513590.2020.1716329

 6. Turco LC, Vargiu V, Nero C, Fagotti A, Scambia G, Cosentino F. Laparotomy approach to sentinel lymph node detection in ovarian cancer using a near-infrared fluorescent system camera with indocyanine green dye. Int J Gynecol Cancer. (2020) 30:712–3. doi: 10.1136/ijgc-2019-001110

 7. Soulié M, Salomon L, Seguin P, Mervant C, Mouly P, Hoznek A, et al. Multi-institutional study of complications in1085 laparoscopic urologic procedures. Urology. (2001) 58:899–903. doi: 10.1016/s0090-4295(01)01425-x

 8. Turco LC, Ferrandina G, Vargiu V, Cappuccio S, Fagotti A, Sallustio G, et al. Extreme complications related to bevacizumab use in the treatment of ovarian cancer: a case series from a III level referral centre and review of the literature. Ann Transl Med. (2020) 8:1687. doi: 10.21037/atm-20-4448

 9. Johnson CE, Manzur MF, Wilson TA, Weaver FA. The financial value of vascular surgeons as operative consultants to other surgical specialties. J Vasc Surg. (2018) 67:e31. doi: 10.1016/j.jvs.2017.11.018

 10. Asfour V, Smythe E, Attia R. Vascular injury at laparoscopy: a guide to management. J Obstet Gynaecol. (2018) 38:598–606. doi: 10.1080/01443615.2017.1410120

 11. Tomita TM, Rodriguez HE, Hoel AW, Ho KJ, Pearce WH, Eskandari MK. Implications of intraoperative vascular surgery assistance for hospitals and vascular surgery trainees. JAMA Surg. (2016) 151:1032–8. doi: 10.1001/jamasurg.2016.2247

 12. Levin SR, de Geus SWL, Noel NL, Paasche-Orlow MK, Farber A, Siracuse J. Vascular repairs in gynecologic operations are uncommon but predict major morbidity and mortality. J Vasc Surg. (2020) 72:1059–66.e2. doi: 10.1016/j.jvs.2019.11.036

 13. Jansen FW, Kapiteyn K, Trimbos-Kemper T, Hermans J, Trimbos JB. Complications of laparoscopy: a prospective multicentre observational study. Br J Obstet Gynaecol. (1997) 104:595–600. doi: 10.1111/j.1471-0528.1997.tb11539.x

 14. King NR, Lin E, Yeh C, Wong JMK, Friedman J, Traylor J, et al. Laparoscopic major vascular injuries in gynecologic surgery for benign indications: a systematic review. Obstet Gynecol. (2021) 137:434–42. doi: 10.1097/AOG.0000000000004280

 15. Afifi Y, Raza A, Balogun M, Khan KS, Holders R. New nomogram for safe laparoscopic entry to reduce vascular injury. J Obstet Gynaecol. (2011) 31:69–72. doi: 10.3109/01443615.2010.529517

 16. Tinelli R, Malzoni M, Cicinelli E, Fiaccavento A, Zaccoletti R, Barbieri F, et al. Is early stage endometrial cancer safely treated by laparoscopy? Complications of a multicenter study and review of recent literature. Surg Oncol. (2011) 20:80–7. doi: 10.1016/j.suronc.2009.11.002

 17. Chiantera V, Erdemoglu E, Vercellino G, Straube M, Schneider A. Laparoscopic management of external iliac artery injury using yasargil clamps and intracorporeal suture. J Minimal Invasive Gynecol. (2011) 18:516–51. doi: 10.1016/j.jmig.2011.03.005

 18. Tinelli R, Uccella S, Nappi L, D'Amato G, Cicinelli E, Angioni S. Obturator nerve injury in a chemo and radio-resistant patient with a locally-advanced cervical cancer after two previous uterine artery embolizations for severe vaginal bleeding: case report and review of literature. Eur J Obstet Gynecol Reprod Biol. (2020) 252:355–8. doi: 10.1016/j.ejogrb.2020.07.002

 19. Cianci S, Rosati A, Vargiu V, Capozzi VA, Sozzi G, Gioè A, et al. Sentinel lymph node in aged endometrial cancer patients “The SAGE Study”: a multicenter experience. Front Oncol. (2021) 11:737096 doi: 10.3389/fonc.2021.737096

 20. Malzoni M, Tinelli R, Cosentino F, Fusco A, Malzoni C. Total laparoscopic radical hysterectomy versus abdominal radical hysterectomy with lymphadenectomy in patients with early cervical cancer: our experience. Ann Surg Oncol. (2009) 16:1316–23. doi: 10.1245/s10434-009-0342-7

 21. Cosentino F, Turco LC, Fagotti A, Cianci S, Gallotta V, Rosati A, et al. Arterial-enteric fistula after pelvic lymphadenectomy in secondary cytoreductive surgery for recurrent ovarian cancer. J Obstet Gynaecol. (2019) 39:1049–56. doi: 10.1080/01443615.2019.1586856

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Tinelli, Dellino, Nappi, Sorrentino, D'Alterio, Angioni, Bogani, Pisconti, Uccella and Silvestris. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Left External Iliac Vein Injury During Laparoscopic Pelvic Lymphadenectomy for Early-Stage Ovarian Cancer: Our Experience and Review of Literature



		Introduction



		Materials and Methods



		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
, frontiers
in Surgery

Left External Iliac Vein Injury During
Laparoscopic Pelvic
Lymphadenectomy for Early-Stage
Ovarian Cancer: Our Experience and
Review of Literature





OPS/images/fsurg-09-843641-g001.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Surgery





