

  healthcare-10-00517




healthcare-10-00517







Healthcare 2022, 10(3), 517; doi:10.3390/healthcare10030517




Case Report



Laparoscopic Resection of Synchronous Liver Metastasis Involving the Left Hepatic Vein and the Common Trunk Bifurcation: A Strategy of Parenchyma-Sparing Resection with Left Sectionectomy and 4a Subsegmentectomy by Arantius Approach
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Abstract

:

When colorectal cancer presents with liver metastasis, hepatic resection remains the most important factor in prolonging survival, and new paradigms have been proposed to augment resectability. An adequate liver remnant and vascularisation are the only limits in complex liver resection, and parenchyma-sparing surgery is a strategy for minimising the complications, preserving liver function, and allowing patients to undergo further liver resection. The laparoscopic approach represents a new challenge, especially when lesions are located in the superior or posterior part of the liver. We discuss the case of an 81-year-old patient with a single synchronous liver metastasis involving the left hepatic vein and leaning into the middle hepatic vein at the common trunk, where we performed a simultaneous laparoscopic colonic resection with a left sectionectomy extended to segment 4a. The strategic approach to the Arantius ligament by joining the left and middle hepatic vein allowed us to avoid a major liver hepatectomy, preserve the liver parenchyma, reduce complications, enhance patient recovery, and perform the entire procedure by laparoscopy. Our example suggests that the Arantius approach to the left hepatic vein and the common trunk could be a feasible approach to consider in laparoscopic surgery for lesions located in their proximity.
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1. Introduction


Colorectal cancer represents one of the most prevalent oncologic diseases and the third most deadly and fourth most diagnosed cancer worldwide [1]. About 25% of patients present with synchronous metastasis at diagnosis, and about 50% develop metachronous metastasis [2]. It has been reported in the literature that 25% of patients underwent liver resection for metastasis [3], while a population-based analysis showed a rate of 32% [4]. High numbers and sizes of liver metastases are no longer a possible contraindication for resection, so an adequate liver remnant and vascularisation remain the only limiting factors [5]. Multiple strategies for performing major and complex liver resection—from two-stage hepatectomy with portal embolisation [6], the Alpps procedure [7], and enhanced ultrasound-guided liver resection [8], to the conceptual modification of vascular R1 resection with 1 mm free margins—have been developed [9]. Considering these and the multimodality of the treatment of these patients, the tumour biology and the biomarkers KRAS, NRAS, BRAF, TP53, PIK3CA, APC, and mismatch repair deficiency (MMRD) are important factors for prolonging or achieving patient survival [10,11]. A new concept for preserving the liver parenchyma, parenchyma-sparing surgery, has been developed to minimise complications, preserve liver function, and allow patients to undergo further liver resection, which some authors describe as a type of chronic disease [12]. Laparoscopic liver surgery has arisen in this complex scenario, in which a precision-surgery era is developing [13]; however, it remains a challenge, especially for lesions located in difficult positions, and, for this reason, is confined to experienced centres. We present a strategical approach for a single synchronous liver metastasis originating from the left hepatic vein and leaning along the middle hepatic vein—the Arantius approach, within the concept of parenchyma-sparing surgery.




2. Case Presentation


The case is an 81-year-old patient with non-insulin-dependent diabetes, hypertension, and previous intervention for cisto-rectal prolapse. After a positive faecal blood occult test, the patient underwent colonoscopy with evidence of an ulcerated lesion of the right hepatic flexure. A CT scan raised doubt regarding a lesion involving the left hepatic vein in proximity to the bifurcation of the common hepatic trunk (Figure 1). An MRI with liver contrast confirmed the suspicion of liver metastases. After a multidisciplinary discussion, and in agreement with the patient to avoid a double intervention, indication for laparoscopic simultaneous resection was given.



The intervention started with the patient in a supine position and abducted legs, to allow simultaneous liver resection and colonic resection. Intraoperative ultrasound showed evidence of a lesion involving the anterior part of the left hepatic vein, including the upper portion of segment 4a, and lying along the last part of the middle hepatic vein up to the common trunk bifurcation. In consideration of the patient’s characteristics and indication for simultaneous resection, a left sectionectomy with en bloc anatomical subsegmentectomy 4a was chosen. The intervention started with the surgeon positioned between the legs. The pedicles of segments 2 and 3 were isolated and ligated, and partial dissection between segments 3 and 4b was performed (Figure 2A).



Using ultrasound, we marked the liver surface along the middle hepatic vein up to the margin of the liver metastases between segments 4a and 8. The dissection was continued along the Arantius ligament, and the inferior margin of the common hepatic trunk was exposed (Figure 2B). The dissection was continued to join this structure, dissecting the portal branch for segment 4a and identifying a cone unit for the upper part of segment 4a (Figure 2C). Subsequent mobilisation of the left lobe was achieved. The careful dissection of the common trunk from top to bottom was carried out in a craniocaudal manner (Figure 3A).



The subsequent section of the right margin of the left hepatic vein was performed (Figure 3B) using a vascular stapler (Figure 4A). This manoeuvre allowed us to continue the craniocaudal dissection along the middle hepatic vein safely, detaching the lesion from the portion of the middle hepatic vein, as in vascular R1 resection (Figure 4B).



The next part of the intervention was conducted with the surgeon positioned to the left of the patient. The colonoscopy of the marked area evidenced a lesion of the middle transverse colon. The middle colic artery was dissected until its origin at the pancreas, and the right colon was mobilised. Intrabdominal resection was performed with side-to-side colonic anastomosis. The pieces were extracted by Pfannenstiel incision.



Further haemostatic control and drain placement were performed. The total time of intervention was 365 min, and the total blood loss was estimated to be 500 mL. Histopathology revealed T3N0 colon cancer with 20 negative lymph nodes and liver parenchyma with a metastasis of 3 cm × 2 cm with R1 vascular contact. The postoperative course was surgically uneventful, with a liquid diet introduced at j1 and a low-fibre diet in the following days. During the hospitalisation, she had direct contact with a SARS-CoV-2 inpatient, and for the hospital protocol, she was isolated in a separate room and remained asymptomatic; a thoracic CT scan was performed, and she was discharged after 10 postoperative days. The patient is asymptomatic and on a course of chemotherapy.




3. Discussion


The resection of liver metastases for colorectal cancer remains the gold standard treatment, combined with chemotherapy. This combination could increase the five-year overall survival from 31% [14] to 66% [15], even with R0–R1 resection. Many different approaches to improving respectability have been taken, such as the liver-first approach [16], two-stage hepatectomy [6], the Alpps procedure [7], and enhanced ultrasound-guided liver resection [8]. Aggressive surgery with resection has also been extended to pulmonary metastases, with three- and five-year survival rates of 67.7% and 39.4%, respectively [17], suggesting that surgery and chemotherapy together constitute a synergic approach to the disease. Multidisciplinary team discussion is becoming essential for achieving high rates of resection, which have reached 41% [15], even in the case of recurrent disease [18]. Considering that more than 50% of the patients developed recurrence, some principles need to be considered for this aggressive strategy to succeed. Knowledge of a given patient’s liver anatomy is essential for approaching resection in a strategical manner, considering probable future repeated surgery, advocating, when possible, the use of a parenchyma-sparing strategy [19] to preserve liver function and the liver parenchyma. Three-dimensional reconstruction could be a useful tool for planning resection, considering the anatomical variations of patients [20,21], facilitating the parenchyma-sparing approach by enabling a high level of precision in surgery [13,22] and exploiting cone unit dissection [23]. Laparoscopic surgery has entered this developing surgery, enabling the use of indocyanine green fluorescence [24] to perform anatomical resection by cone dissection, in combination with high-level technology, to perform complex liver resection [25]. Some gaps remain, particularly for lesions located in the so-called “difficult segment” of the superior portion of the liver, and strategical efforts need to be made to maintain the parenchyma-sparing concept in laparoscopic surgery. The case we presented demonstrates a possible strategy for performing laparoscopic synchronous liver resection and transverse colonic resection by applying the Arantius approach to single metastases presenting in the common trunk of the middle and left hepatic veins. The data in the literature confirm the feasibility of performing simultaneous laparoscopic resection, with less morbidity and shorter postoperative hospital stays [26,27]. The simultaneous approach is considered a very good option for non-rectal primary and peripheral lesions or left lateral sectionectomy [28], but the morbidity could be augmented in the case of major hepatectomy [29], so careful patient selection is recommended for synchronous major hepatectomy [27]. Based on the characteristics of our patient, in the interest of reducing the morbidity and preventing postoperative liver failure in the case of colonic anastomotic complications, we decided to minimise the liver resection instead of performing a left hepatectomy. The adopted strategy allowed us to apply parenchyma-sparing surgery to prevent postoperative liver failure and minimise complications. In the era of enhanced recovery after surgery, the laparoscopic approach has been demonstrated to improve the outcomes of patients [30], and this approach needs to be considered even in simultaneous resection. In conclusion, the Arantius approach for a metastasis located in an awkward position allows one to apply a modern laparoscopic approach with the preservation of the liver parenchyma and a precise and anatomical dissection, preventing postoperative morbidity and facilitating an early recovery of the patient.




4. Conclusions


Laparoscopic resection is an emerging strategy in liver resections. Combining the concepts of open surgery and laparoscopy is essential for proceeding in performing liver surgery, with the application of parenchyma-sparing strategy and precise dissection having the advantage of reducing postoperative morbidity in an enhanced recovery program. The Arantius approach to the left hepatic vein and the common trunk could be a feasible approach to consider in laparoscopic surgery for lesions located in their proximity.







Author Contributions


F.B. performed the intervention, conceptualization, methodology, validation, investigation, writing—original draft preparation, writing—review and editing, visualization, supervision, and final revision. E.L. performed the writing—review and editing and final revision. G.P. assisted during the intervention, supervision, and final revision. D.B. assisted in the intervention, supervision, and final revision. A.R. was involved in the supervision and final revision. L.C. was involved in the supervision and final revision. P.C. was involved in the supervision and final revision. All authors have read and agreed to the published version of the manuscript.




Funding


The authors declare no founding source.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Written informed consent for publication was obtained from the patient.




Data Availability Statement


The study did not report any data.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Rawla, P.; Sunkara, T.; Barsouk, A. Epidemiology of Colorectal Cancer: Incidence, Mortality, Survival, and Risk Factors. Prz. Gastroenterol. 2019, 14, 89–103. [Google Scholar] [CrossRef] [PubMed]

	



Cutsem, E.V.; Cervantes, A.; Nordlinger, B.; Arnold, D. Metastatic Colorectal Cancer: ESMO Clinical Practice Guidelines for Diagnosis, Treatment and Follow-up. Ann. Oncol. 2014, 25, iii1–iii9. [Google Scholar] [CrossRef] [PubMed]

	



Bosma, N.A.; Keehn, A.R.; Lee-Ying, R.; Karim, S.; MacLean, A.R.; Brenner, D.R. Efficacy of Perioperative Chemotherapy in Resected Colorectal Liver Metastasis: A Systematic Review and Meta-Analysis. Eur. J. Surg. Oncol. 2021, 47, 3113–3122. [Google Scholar] [CrossRef] [PubMed]

	



Hackl, C.; Neumann, P.; Gerken, M.; Loss, M.; Klinkhammer-Schalke, M.; Schlitt, H.J. Treatment of Colorectal Liver Metastases in Germany: A Ten-Year Population-Based Analysis of 5772 Cases of Primary Colorectal Adenocarcinoma. BMC Cancer 2014, 14, 810. [Google Scholar] [CrossRef] [PubMed]

	



Adams, R.B.; Aloia, T.A.; Loyer, E.; Pawlik, T.M.; Taouli, B.; Vauthey, J.-N.; Americas Hepato-Pancreato-Biliary Association; Society of Surgical Oncology. Society for Surgery of the Alimentary Tract Selection for Hepatic Resection of Colorectal Liver Metastases: Expert Consensus Statement. HPB 2013, 15, 91–103. [Google Scholar] [CrossRef]

	



Adam, R.; Laurent, A.; Azoulay, D.; Castaing, D.; Bismuth, H. Two-Stage Hepatectomy: A Planned Strategy to Treat Irresectable Liver Tumors. Ann. Surg. 2000, 232, 777–785. [Google Scholar] [CrossRef]

	



De Santibañes, E.; Alvarez, F.A.; Ardiles, V. How to Avoid Postoperative Liver Failure: A Novel Method. World J. Surg. 2012, 36, 125–128. [Google Scholar] [CrossRef]

	



Torzilli, G.; Cimino, M.M. Extending the Limits of Resection for Colorectal Liver Metastases ENHANCED ONE STAGE SURGERY. J. Gastrointest. Surg. 2017, 21, 187–189. [Google Scholar] [CrossRef]

	



Viganò, L.; Costa, G.; Cimino, M.M.; Procopio, F.; Donadon, M.; Del Fabbro, D.; Belghiti, J.; Kokudo, N.; Makuuchi, M.; Vauthey, J.-N.; et al. R1 Resection for Colorectal Liver Metastases: A Survey Questioning Surgeons about Its Incidence, Clinical Impact, and Management. J. Gastrointest. Surg. 2018, 22, 1752–1763. [Google Scholar] [CrossRef]

	



Chan, J.; Diakos, C.I.; Chan, D.L.H.; Engel, A.; Pavlakis, N.; Gill, A.J.; Clarke, S.J. Colorectal Cancer Sidedeness and Its Association with Survival and Tumor Biology in Operable Patients. JCO 2017, 35, e15110. [Google Scholar] [CrossRef]

	



Martin, J.; Petrillo, A.; Smyth, E.C.; Shaida, N.; Khwaja, S.; Cheow, H.; Duckworth, A.; Heister, P.; Praseedom, R.; Jah, A.; et al. Colorectal Liver Metastases: Current Management and Future Perspectives. World J. Clin. Oncol. 2020, 11, 761–808. [Google Scholar] [CrossRef] [PubMed]

	



Dörr, N.M.; Bartels, M.; Morgul, M.H. Current Treatment of Colorectal Liver Metastasis as a Chronic Disease. Anticancer Res. 2020, 40, 1–7. [Google Scholar] [CrossRef]

	



Dong, J.; Huang, Z. Precise liver resection-new concept of liver surgery in 21st century. Chin. J. Surg. 2009, 47, 1601–1605. [Google Scholar] [PubMed]

	



Zhai, S.; Sun, X.; Du, L.; Chen, K.; Zhang, S.; Shi, Y.; Yuan, F. Role of Surgical Approach to Synchronous Colorectal Liver Metastases: A Retrospective Analysis. CMAR 2021, 13, 3699–3711. [Google Scholar] [CrossRef] [PubMed]

	



Osterlund, P.; Salminen, T.; Soveri, L.-M.; Kallio, R.; Kellokumpu, I.; Lamminmäki, A.; Halonen, P.; Ristamäki, R.; Lantto, E.; Uutela, A.; et al. Repeated Centralized Multidisciplinary Team Assessment of Resectability, Clinical Behavior, and Outcomes in 1086 Finnish Metastatic Colorectal Cancer Patients (RAXO): A Nationwide Prospective Intervention Study. Lancet Reg. Health-Eur. 2021, 3, 100049. [Google Scholar] [CrossRef]

	



Mentha, G.; Majno, P.E.; Andres, A.; Rubbia-Brandt, L.; Morel, P.; Roth, A.D. Neoadjuvant Chemotherapy and Resection of Advanced Synchronous Liver Metastases before Treatment of the Colorectal Primary. Br. J. Surg. 2006, 93, 872–878. [Google Scholar] [CrossRef] [PubMed]

	



Yu, W.S.; Bae, M.K.; Choi, J.K.; Hong, Y.K.; Park, I.K. Pulmonary Metastasectomy in Colorectal Cancer: A Population-Based Retrospective Cohort Study Using the Korean National Health Insurance Database. Cancer Res. Treat. 2021, 53, 1104–1112. [Google Scholar] [CrossRef] [PubMed]

	



Liu, W.; Liu, J.-M.; Wang, K.; Wang, H.-W.; Xing, B.-C. Recurrent Colorectal Liver Metastasis Patients Could Benefit from Repeat Hepatic Resection. BMC Surg. 2021, 21, 327. [Google Scholar] [CrossRef]

	



Alvarez, F.A.; Sanchez Claria, R.; Oggero, S.; de Santibañes, E. Parenchymal-Sparing Liver Surgery in Patients with Colorectal Carcinoma Liver Metastases. World J. Gastrointest. Surg. 2016, 8, 407–423. [Google Scholar] [CrossRef]

	



Lamade, W. The Impact of 3-Dimensional Reconstructions on Operation Planning in Liver Surgery. Arch. Surg. 2000, 135, 1256–1261. [Google Scholar] [CrossRef]

	



Banchini, F.; Romboli, A.; Rizzi, N.; Luzietti, E.; Conti, L.; Capelli, P. Laparoscopic Dorsal Subsegmentectomy 8: Exploit the 3D Technology to Plan Liver Resection, and Predict Intraparenchymal Pedicles. A Case Report (With Video Explanation). Int. J. Surg. Case Rep. 2021, 88, 106516. [Google Scholar] [CrossRef] [PubMed]

	



Banchini, F.; Luzietti, E.; Cecconi, S.; Ribolla, M.; Palmieri, G.; Capelli, P. Achieving Precision Surgery in Laparoscopic Liver Resection with the Aid of Preoperative Three-Dimensional Reconstruction: A Case Report. Int. J. Surg. Case Rep. 2021, 81, 105792. [Google Scholar] [CrossRef]

	



Takasaki, K. Glissonean Pedicle Transection Method for Hepatic Resection: A New Concept of Liver Segmentation. J. Hepato-Biliary-Pancreat. Surg. 1998, 5, 286–291. [Google Scholar] [CrossRef] [PubMed]

	



Terasawa, M.; Ishizawa, T.; Mise, Y.; Inoue, Y.; Ito, H.; Takahashi, Y.; Saiura, A. Applications of Fusion-Fluorescence Imaging Using Indocyanine Green in Laparoscopic Hepatectomy. Surg. Endosc. 2017, 31, 5111–5118. [Google Scholar] [CrossRef]

	



Berardi, G.; Colasanti, M.; Meniconi, R.L.; Ferretti, S.; Guglielmo, N.; Mariano, G.; Burocchi, M.; Campanelli, A.; Scotti, A.; Pecoraro, A.; et al. The Applications of 3D Imaging and Indocyanine Green Dye Fluorescence in Laparoscopic Liver Surgery. Diagnostics 2021, 11, 2169. [Google Scholar] [CrossRef] [PubMed]

	



Xie, S.-M.; Xiong, J.-J.; Liu, X.-T.; Chen, H.-Y.; Iglesia-García, D.; Altaf, K.; Bharucha, S.; Huang, W.; Nunes, Q.M.; Szatmary, P.; et al. Laparoscopic Versus Open Liver Resection for Colorectal Liver Metastases: A Comprehensive Systematic Review and Meta-Analysis. Sci. Rep. 2017, 7, 1012. [Google Scholar] [CrossRef] [PubMed]

	



Sena, G.; Picciariello, A.; Marino, F.; Goglia, M.; Rocca, A.; Meniconi, R.L.; Gallo, G. One-Stage Total Laparoscopic Treatment for Colorectal Cancer With Synchronous Metastasis. Is It Safe and Feasible? Front. Surg. 2021, 8, 752135. [Google Scholar] [CrossRef]

	



Lupinacci, R.M.; Andraus, W.; De Paiva Haddad, L.B.; Carneiro D’ Albuquerque, L.A.; Herman, P. Simultaneous Laparoscopic Resection of Primary Colorectal Cancer and Associated Liver Metastases: A Systematic Review. Tech. Coloproctol. 2014, 18, 129–135. [Google Scholar] [CrossRef]

	



Hong, J.; Zhang, X.; Luo, R.; Cai, X. The Clinical Risk Factors Associated with Postoperative Bile Leakage after Hepatectomy: A Meta-Analysis. Minerva Med. 2016, 107, 39–53. [Google Scholar]

	



Agarwal, V.; Divatia, J.V. Enhanced Recovery after Surgery in Liver Resection: Current Concepts and Controversies. Korean J. Anesth. 2019, 72, 119–129. [Google Scholar] [CrossRef]








[image: Healthcare 10 00517 g001 550] 





Figure 1. Upper portion of liver CT scan: lesion at the origin of the common hepatic trunk. (white arrow: lesion). 






Figure 1. Upper portion of liver CT scan: lesion at the origin of the common hepatic trunk. (white arrow: lesion).
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Figure 2. Parenchymal dissection. (A) Dissection between segments 4a and 4b (red arrow: liver metastasis); (B) exposure of inferior part of common trunk (blue arrow) using the Arantius approach; (C) cone unit of segment 4a (green arrow). 
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Figure 3. Superior dissection of common hepatic trunk. (A,B) Exposure of the right margin of the left hepatic vein (blue arrow: left hepatic vein; violet arrow: middle hepatic vein; red arrow: liver metastasis). 
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Figure 4. Exposure of the middle hepatic vein. (A) Insertion of the linear stapler from the bottom section of the left hepatic vein (blue arrow: left hepatic vein); (B) exposure of the middle hepatic vein after section of the left hepatic vein (blue arrow: left hepatic vein; violet arrow: middle hepatic vein; red arrow: liver metastasis). 
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