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Abstract. With the evolving of times, treatment strategies for laparoscopic hepatectomy are 
constantly evolving. However the result and indication of laparoscopic liver resection(LLR) is still 
controversial. This review assess the efficacy and outcomes of LLR through preoperative and 
postoperative factors. Most of article manifest that LLR is associated with the better improvement of 
operation. Nonetheless many difficulties are complicated and need to be captured. 
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1. Introduction 

Liver cancer is the sixth-most-common cancer in the world, and the second-most-common reason 
of cancer-related death(1). Over 90% of liver cancer cases are hepatocellular carcinomas (HCCs). 
One of the reasons of high mortality is that there is still no particularly effective therapy for HCC at 
present.  

In 2014 Kota Katanoda etc, published a review showed that in all the age group, the maximum 
mortality is 40% and that for older-aged-group is less than 10%(2).For the surgeon the usual options 
for therapy of that were chemotherapy and immunotherapy(3). For early stage HCC surgical resection 
and liver transplantation are usually the curative therapy. Abolition sometimes may also be applied 
to early stage patients(4). Although the overall survival rate for middle and advanced caner(CNLC 
IIb, IIIa, IIIb)is unsatisfactory, surgical resection can still benefit most of patients in the absence of 
other effective therapy(5). Before the first laparoscopic hepatectomy reported in1990s, patients can 
only choose open hepatectomy as surgical treatment of liver tumor(6). As time goes on, the benefits 
of laparoscopic were discovered by surgeon such as less venous bleeding, more accessible to the liver 
inside the rib cage, and better magnified view(7).After the 2nd International Consensus Conference 
on Laparoscopic Liver Resection, laparoscopic liver resection has been spread explosively in North 
America, Europe and East Asia(8).At the same time many surgeons start to use Indocyanine Green 
Fluorescence Imaging as a tactile mimicking visual tool(9). 

Caelán M. Haney etc, published a review to compare laparoscopic and open liver resection in 2021, 
which included 80 articles and 1114 patients. Overall complication with laparoscopic and open liver 
resection rate is 125 per 1 and 253 per 1, respectively. The mean hospital stay was 2.9 days lower in 
Laparoscopic Liver Resection. The mean blood loss was 115.41ml lower in Laparoscopic Liver 
Resection. The large number of reports in this review were important for the demonstration of 
feasibility and better prognosis(10). But Kevin Tri Nguyen pointed out potential limitations and 
disadvantages of laparoscopic liver resection. including limitation to the size of tumor, potential 
bleeding, and those with vascular invasion(11). 

Liver cirrhosis is a frequent consequence of the long clinical course of all chronic liver diseases. 
Characteristics of cirrhosis in histology is irreversible remodeling of architecture and cause 
hepatocellular nodules. Among these nodules, dysplastic nodules are premalignant(12).Regardless of 
root cause, cirrhosis is widely regarded as precursor of HCC(13).In a review among 91,666 autopsies, 
the prevalence rate of HCC patients with cirrhosis(7.4%-23%) is much higher than in patients without 
cirrhosis(0.3%)(14). 

Cirrhosis is also a big challenge in surgery even for practiced surgeon. Because it may bring 
complications, such as lower platelet counts and portal hypertension, so it is important to select 
cirrhotic HCC patients before LLR(15) .According to review of Marco Vivarelli ,they introduced a 
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prophylaxis which can lower the incidence of postoperative thromboembolic complications 
safely(16). 

In this review, we will summarize and stress the application and limitation for LLR for HCC. Then 
we will focus on the perioperative period and postoperative survival of patients.  

2. Current Application of LLR in Liver Cancer 

2.1 Small HCC and Large HCC 

Small HCC is referring to a single nodule with a maximum diameter of 5cm(including) and 
minimum diameter of 2cm, without obvious symptoms and signs according to Chinese medicine 
association. Laparoscopic hepatectomy, percutaneous radiofrequency ablation and open hepatectomy 
is the mainstream surgery method of small HCC(17). In a study matched 108 patients (no significant 
differences in the demographic or operative characteristics) demonstrated that LLR have lower 
invasiveness and better safety(18). Another study published by Wenda Liu, included 87 open 
hepatectomy (OH) patients,133 laparoscopic hepatectomy (LH) and 60 MWA (microwave ablation) 
patients with no significative difference before treatment. MWA provide better short-term outcome 
but high risk of recurrence, LH not only provide familiar long-term result with OH but also provide 
fewer complications and less Hospital stay time(19). Also through the case report from Yukio 
Iwashita ,even Cirrhosis patients use laparoscopic hepatocellular of paracaval portion of liver with 
hand-assist method can be safe(20).In comparison with laparoscopic and open sugary, LLR is more 
preferable option of small HCC, which is reflected in disease-free and overall survival curves(21). 

Large HCC is about 5-10cm in size which mentioned in the Southampton Consensus guidelines. 
It also mentioned that comparing to small HCC and more-tiny-tumor, large HCC laparoscopic surgery 
brings longer operative time and more blood loss. These phenomena are also referred in the Morioka 
guidelines(11, 22).So some difference exist in LLR using of large HCC, but only limited in cohort 
study. In a research published by Eunmi Gil including 45 patient with large HCC, long operation time 
truly exists (23). The same conclusion is also reached in other smaller retrospective studies, but in 
consideration of lager size of tumor longer operation time is predictable, however further study for 
long-term survival was absent and need to validate all these conclusion(24).After consideration, LLR 
is safe to large HCC patients. What cannot be ignored is lager tumor and different location may make 
surgeon hard to approach the area flexibly, such as around the caudate lobe and caval ligament(23, 
25).Therefore, although LLR is applicable to large HCC, surgeons expertise is also limited its 
application. 

2.2 Colorectal Carcinoma Liver Metastases 

Carcinoma liver metastases is very common to be observed in various patients with cancer(26). 
Gastric and gallbladder carcinoma are particularly prevalent source of liver metastases among 
them(27). In addition of these, hepatic metastasis of colorectal carcinoma is one of the reasons of 
hepatocellular carcinoma. Nearly 15-25 percent of colorectal cancer patients encounter synchronous 
liver metastases. The best surgical management is synchronously surgical resection of both colorectal 
and liver cancer (28). Among patients who is bale to undergo a complete margin negative resection 
can have 50% 5-year overall survival rate(29). As early as in 2004, the study published by Abraham 
demonstrated that LLR is more efficient in short-term outcomes compared with conventional open 
resection(30).In a research which analyzed 61 patients with LLR, and most of them were small HCC 
patients. The conclusion of research showed that laparoscopic simultaneous resections would not 
influence the risk of postoperative complication compared to laparoscopic surgery alone(31). 

2.3 Multiple Hepatocellular Carcinoma 

Except for the tumors above, multiple liver cancer is the focus of attention in LLR. In 2018 the 
guidelines of European Association for the Study of the Liver, ablation or liver transplantation was 
the best choice of multifocal non-metastatic within Milan criteria(32).An early research about partial 
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hepatectomy written by Lei Yin, showed better overall survival of partial hepatectomy in multiple 
liver cancer, compared with the overall survival of radiofrequency or TACE, but it also cost the high 
recurrence rate of 68.9%(33). Recent research published in 2022 confirmed the feasibility of 
simultaneous multiple LLR. In this series surgery, including 463 patients which were divided into 
three group based on their tumor status. The result proved that this hundreds of patients with more 
than three LLR done during the same surgery, and has also shown its safety in terms of postoperative 
outcomes and quality of oncologic resection(34). 

2.4 Difficulties in Using LLR for HCC 

Lots of causes limited LLR using for HCC. Except for the substantial learning curve of 
laparoscopic surgeons, tumor size and location make great affect of LLR(35, 36). In The Southampton 
Consensus Guidelines, with the increase of incubation time, operative time, conversion rate, blood 
loss, morbidity, and hospital stay could be significantly improved(35).The guidelines also described 
the learning curve of major and minor resections which can be reduced by surgeons assisting each 
other, and emphasized the importance of training by a current and up-to-date knowledge of literature 
mentors and trainer(22). 

Different procedures have different technical complexity(37). Therefore, in the laparoscopic 
hepatectomy, lots of standards and difficulty score emerged. In such a situation, Ban and colleagues 
have attempted to classify difficulty of LLR through a score with multiple variables such as tumor 
size, location and liver function(38).But these variables were confined, so Yoshikuni improved 
scoring system based on theirs. Yoshikuni use various characters except liver function, and stratified 
the difficulty of each LLR. Namely, lesions which are small and distant to major vessels (low score 
in Ban system) are mostly removed using wedge resection(37). Nearly five years to 2020, about 4500 
difficult LLR has successfully completed. Most of difficult LLR procedures have become safe and 
feasible in specialized centers(39). 

3. Perioperative Outcomes 

3.1 Operation Result 

3.1.1 Blood Loss and Transfusion  

Due to the heterogeneity of each patient, the average blood loss ranged in 207ml of LLR and 441ml 
of open hepatectomy. In an analysis with 11 trails published by Li Xing showed that laparoscopic 
surgery had significantly less blood loss (SMD = −0.56,95% CI −0.99 to −0.12; P = 0.01)(40).And 
Cai’s fixed effects model also prove the less blood loss of laparoscopic hepatectomy, which may have 
absolutely benefited the patients ‘recovery(41).The conclusion of other six studies reported that 
comparing to open resections, laparoscopic resection was more associated with lower blood 
loss(42).Transfusion is closely related to blood loss, 11 studies included 562 open resections and 441 
LLRs for solitary HCC which conducted in Europe found that with equal operative time between the 
groups, no matter blood loss or transfusion was favored a laparoscopic approach(43). 

3.1.2 R-0 resection 

A study reported the R-0 resection from five researches showed that R-0 resection rate was higher 
in LLR, but that was no difference in HCC and metastases cancer(44). Castaing showed the visual 
rate of R-0 resection, it is 87% in LLR and 72% in open surgery(45). Other two control experiments 
draw the conclusion that in the final histopathological report no difference exists in both two 
groups(46, 47). In conclusion, comparing LLR with open resection, no significant negative effect on 
R-0 resection was found in current study. 

3.1.3 Time of Operation 

Wakabayashi summarized eight studies which median operative time range 120 to 413min.The 
article also mentioned open resection take longer time than LLR(48).But some other studies gives 
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completely different outcomes, in these studies operating time of LLR was significantly longer than 
open resection, however most of articles emphasized the short-term clinical advantages was 
incomparable with open resection, such as less blood loss, lower postsurgical morbidity in HCC(42, 
49-51).In a Parenchymal-sparing hepatectomies (PSH) study, the median operating time was 189 
min(range 125-369)(42).Both in PSH, Chen compared outcomes between anatomic and non-
anatomic. He found a significantly longer operating time(52).In different position of liver, outcomes 
were different. Compare left and posterosuperior segments, longer operating time were observed in 
the posterosuperior segment resections(53). 

3.1.4 Postoperative Survival 

Part of studies were observed no differences between the approaches in overall or disease-free 
survival at 1,3,5 years(43).But LLR, like open surgery, was still in the risk of recurrence. So it was 
inevitable for part of patients to experience reoperation. Shelat etc. compared the outcome of primary 
LLR (P-LLR) with the outcome of repeat LLR (R-LLR), they showed that although even in expert 
hands, R-LLR have higher operative time, blood loss, and conversion rate. R-LLR has no impact on 
postoperative outcomes. Clearly, it proved the importance of meticulous dissection techniques which 
played an essential role in postoperative survival(54).  

4. Conclusion 

In conclusion, LLR is under constant development during last thirty years. With the advance in 
surgical techniques and accumulation of experience, LLR of HCC is safe and can offer more short-
term advantages over open resection including transplanted patienꞏt (55). But learning curve and 
professional should remain the first factor of LLR outcomes. And some unfavorable tumor locations 
have been better choices to offer the benefits of laparoscopic surgery. Therefore, LLR have 
comparable postoperative and economic outcomes in comparison with open liver surgery. Though 
LLR still have a high development space, and may be the first choice of HCC. Moreover, selection 
of appropriate candidates and satisfactory perioperative preparation are the key points to ensure the 
success of the approach. 

References 
[1] Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics 

2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. 
CA Cancer J Clin. 2021;71(3):209-49. 

[2] Katanoda K, Matsuda T. Five-year relative survival rate of liver cancer in the USA, Europe and Japan. 
Jpn J Clin Oncol. 2014;44(3):302-3. 

[3] Anwanwan D, Singh SK, Singh S, Saikam V, Singh R. Challenges in liver cancer and possible treatment 
approaches. Biochim Biophys Acta Rev Cancer. 2020;1873(1):188314. 

[4] Grandhi MS, Kim AK, Ronnekleiv-Kelly SM, Kamel IR, Ghasebeh MA, Pawlik TM. Hepatocellular 
carcinoma: From diagnosis to treatment. Surg Oncol. 2016;25(2):74-85. 

[5] China NHCotPsRo. Standardization for Diagnosis and Treatment of Primary Hepatic Carcinoma. 2022. 

[6] Yoshida H, Taniai N, Yoshioka M, Hirakata A, Kawano Y, Shimizu T, et al. Current Status of 
Laparoscopic Hepatectomy. J Nippon Med Sch. 2019;86(4):201-6. 

[7] Morise Z. Developments and perspectives of laparoscopic liver resection in the treatment of hepatocellular 
carcinoma. Surg Today. 2019;49(8):649-55. 

[8] Hibi T, Cherqui D, Geller DA, Itano O, Kitagawa Y, Wakabayashi G. International Survey on Technical 
Aspects of Laparoscopic Liver Resection: a web-based study on the global diffusion of laparoscopic liver 
surgery prior to the 2nd International Consensus Conference on Laparoscopic Liver Resection in Iwate, 
Japan. J Hepatobiliary Pancreat Sci. 2014;21(10):737-44. 



Highlights in Science, Engineering and Technology BBBS 2022
Volume 30 (2023) 
 

16 

[9] Piccolo G, Barabino M, Pesce A, Diana M, Lecchi F, Santambrogio R, et al. Role of Indocyanine Green 
Fluorescence Imaging in Minimally Invasive Resection of Colorectal Liver Metastases. Surg Laparosc 
Endosc Percutan Tech. 2022;32(2):259-65. 

[10] Haney CM, Studier-Fischer A, Probst P, Fan C, Muller PC, Golriz M, et al. A systematic review and 
meta-analysis of randomized controlled trials comparing laparoscopic and open liver resection. HPB 
(Oxford). 2021;23(10):1467-81. 

[11] Chana P, Burns EM, Arora S, Darzi AW, Faiz OD. A Systematic Review of the Impact of Dedicated 
Emergency Surgical Services on Patient Outcomes. Ann Surg. 2016;263(1):20-7. 

[12] Grazioli L, Olivetti L, Orlando E. Cirrhosis and pre-neoplastic lesions. Abdom Imaging. 2012;37(2):188-
214. 

[13] Bailey MA, Brunt EM. Hepatocellular carcinoma: predisposing conditions and precursor lesions. 
Gastroenterol Clin North Am. 2002;31(2):641-62. 

[14] Macdonald GA. Pathogenesis of hepatocellular carcinoma. Clin Liver Dis. 2001;5(1):69-85. 

[15] Nguyen KT, Gamblin TC, Geller DA. World review of laparoscopic liver resection-2,804 patients. Ann 
Surg. 2009;250(5):831-41. 

[16] Vivarelli M, Zanello M, Zanfi C, Cucchetti A, Ravaioli M, Del Gaudio M, et al. Prophylaxis for venous 
thromboembolism after resection of hepatocellular carcinoma on cirrhosis: is it necessary? World J 
Gastroenterol. 2010;16(17):2146-50. 

[17] Lai C, Jin RA, Liang X, Cai XJ. Comparison of laparoscopic hepatectomy, percutaneous radiofrequency 
ablation and open hepatectomy in the treatment of small hepatocellular carcinoma. J Zhejiang Univ Sci 
B. 2016;17(3):236-46. 

[18] Hirokawa F, Hayashi M, Miyamoto Y, Asakuma M, Shimizu T, Komeda K, et al. Short- and long-term 
outcomes of laparoscopic versus open hepatectomy for small malignant liver tumors: a single-center 
experience. Surg Endosc. 2015;29(2):458-65. 

[19] Li W, Zhou X, Huang Z, Zhang K, Luo X, Zhong J, et al. Short-term and long-term outcomes of 
laparoscopic hepatectomy, microwave ablation, and open hepatectomy for small hepatocellular carcinoma: 
a 5-year experience in a single center. Hepatol Res. 2017;47(7):650-7. 

[20] Iwashita Y, Uchida H, Endo Y, Yada K, Mori T, Ohta M, et al. Laparoscopic caudal approach for a small 
hepatocellular carcinoma located in the paracaval portion of a cirrhotic liver. Asian J Endosc Surg. 
2016;9(3):204-7. 

[21] Santambrogio R, Barabino M, D'Alessandro V, Iacob G, Opocher E, Gemma M, et al. Micronvasive 
behaviour of single small hepatocellular carcinoma: which treatment? Updates Surg. 2021;73(4):1359-69. 

[22] Abu Hilal M, Aldrighetti L, Dagher I, Edwin B, Troisi RI, Alikhanov R, et al. The Southampton 
Consensus Guidelines for Laparoscopic Liver Surgery: From Indication to Implementation. Ann Surg. 
2018; 268(1):11-8. 

[23] Gil E, Kwon CHD, Kim JM, Choi GS, Heo JS, Cho W, et al. Laparoscopic Liver Resection of 
Hepatocellular Carcinoma with a Tumor Size Larger Than 5 cm: Review of 45 Cases in a Tertiary 
Institution. J Laparoendosc Adv Surg Tech A. 2017;27(8):799-803. 

[24] Xu H, Liu F, Hao X, Wei Y, Li B, Wen T, et al. Laparoscopically anatomical versus non-anatomical liver 
resection for large hepatocellular carcinoma. HPB (Oxford). 2020;22(1):136-43. 

[25] Chiang MH, Tsai KY, Chen HA, Wang WY, Huang MT. Comparison of surgical outcomes for 
laparoscopic liver resection of large hepatocellular carcinomas: A retrospective observation from single-
center experience. Asian J Surg. 2021;44(11):1376-82. 

[26] Park JH, Kim JH. Pathologic differential diagnosis of metastatic carcinoma in the liver. Clin Mol Hepatol. 
2019;25(1):12-20. 

[27] Riihimäki M, Hemminki A, Sundquist K, Sundquist J, Hemminki K. Metastatic spread in patients with 
gastric cancer. Oncotarget. 2016;7(32):52307-16. 

[28] Lykoudis PM, O'Reilly D, Nastos K, Fusai G. Systematic review of surgical management of synchronous 
colorectal liver metastases. Br J Surg. 2014;101(6):605-12. 



Highlights in Science, Engineering and Technology BBBS 2022
Volume 30 (2023) 
 

17 

[29] Serrano PE, Gu CS, Husien M, Jalink D, Ritter A, Martel G, et al. Risk factors for survival following 
recurrence after first liver resection for colorectal cancer liver metastases. J Surg Oncol. 2019; 120 (8): 
1420-6. 

[30] Abraham NS, Young JM, Solomon MJ. Meta-analysis of short-term outcomes after laparoscopic resection 
for colorectal cancer. Br J Surg. 2004;91(9):1111-24. 

[31] Perfecto A, Gastaca M, Prieto M, Cervera J, Ruiz P, Ventoso A, et al. Totally laparoscopic simultaneous 
resection of colorectal cancer and synchronous liver metastases: a single-center case series. Surg Endosc. 
2022;36(2):980-7. 

[32] European Association for the Study of the Liver. Electronic address eee, European Association for the 
Study of the L. EASL Clinical Practice Guidelines: Management of hepatocellular carcinoma. J Hepatol. 
2018;69(1):182-236. 

[33] Yin L, Li H, Li AJ, Lau WY, Pan ZY, Lai EC, et al. Partial hepatectomy vs. transcatheter arterial 
chemoembolization for resectable multiple hepatocellular carcinoma beyond Milan Criteria: a RCT. J 
Hepatol. 2014;61(1):82-8. 

[34] Nassar A, Tribillon E, Marchese U, Faermark N, Bonnet S, Beaussier M, et al. Feasibility and outcomes 
of multiple simultaneous laparoscopic liver resections. Surg Endosc. 2022;36(4):2466-72. 

[35] Vigano L, Laurent A, Tayar C, Tomatis M, Ponti A, Cherqui D. The learning curve in laparoscopic liver 
resection: improved feasibility and reproducibility. Ann Surg. 2009;250(5):772-82. 

[36] van der Poel MJ, Besselink MG, Cipriani F, Armstrong T, Takhar AS, van Dieren S, et al. Outcome and 
Learning Curve in 159 Consecutive Patients Undergoing Total Laparoscopic Hemihepatectomy. JAMA 
Surg. 2016;151(10):923-8. 

[37] Kawaguchi Y, Fuks D, Kokudo N, Gayet B. Difficulty of Laparoscopic Liver Resection: Proposal for a 
New Classification. Ann Surg. 2018;267(1):13-7. 

[38] Ban D, Tanabe M, Ito H, Otsuka Y, Nitta H, Abe Y, et al. A novel difficulty scoring system for 
laparoscopic liver resection. J Hepatobiliary Pancreat Sci. 2014;21(10):745-53. 

[39] Ibuki S, Hibi T, Tanabe M, Geller DA, Cherqui D, Wakabayashi G, et al. Short-term Outcomes of 
"Difficult" Laparoscopic Liver Resection at Specialized Centers: Report from INSTALL (International 
Survey on Technical Aspects of Laparoscopic Liver Resection)-2 on 4478 Patients. Ann Surg. 2022; 275 
(5): 940-6. 

[40] Xing L, Guo HB, Kan JL, Liu SG, Lv HT, Liu JH, et al. Clinical outcome of open surgery versus 
laparoscopic surgery for cirrhotic hepatocellular carcinoma patients: a meta-analysis. Eur J Gastroenterol 
Hepatol. 2020;32(2):239-45. 

[41] Cai W, Liu Z, Xiao Y, Zhang W, Tang D, Cheng B, et al. Comparison of clinical outcomes of laparoscopic 
versus open surgery for recurrent hepatocellular carcinoma: a meta-analysis. Surg Endosc. 2019; 33 (11): 
3550-7. 

[42] Chen K, Pan Y, Zhang B, Liu XL, Maher H, Zheng XY. Laparoscopic versus Open Surgery for 
Hepatocellular Carcinoma: A Meta-Analysis of High-Quality Case-Matched Studies. Can J Gastroenterol 
Hepatol. 2018;2018:1746895. 

[43] Ciria R, Ocana S, Gomez-Luque I, Cipriani F, Halls M, Fretland AA, et al. A systematic review and meta-
analysis comparing the short- and long-term outcomes for laparoscopic and open liver resections for liver 
metastases from colorectal cancer. Surg Endosc. 2020;34(1):349-60. 

[44] Liang Y, Lin C, Zhang B, Cao J, Chen M, Shen J, et al. Perioperative outcomes comparing laparoscopic 
with open repeat liver resection for post-hepatectomy recurrent liver cancer: A systematic review and 
meta-analysis. Int J Surg. 2020;79:17-28. 

[45] Castaing D, Vibert E, Ricca L, Azoulay D, Adam R, Gayet B. Oncologic results of laparoscopic versus 
open hepatectomy for colorectal liver metastases in two specialized centers. Ann Surg. 2009;250(5):849-
55. 

[46] El-Gendi A, El-Shafei M, El-Gendi S, Shawky A. Laparoscopic Versus Open Hepatic Resection for 
Solitary Hepatocellular Carcinoma Less Than 5 cm in Cirrhotic Patients: A Randomized Controlled Study. 
J Laparoendosc Adv Surg Tech A. 2018;28(3):302-10. 

[47] Sotiropoulos GC, Prodromidou A, Machairas N. Meta-analysis of laparoscopic vs open liver resection for 
hepatocellular carcinoma: The European experience. J buon. 2017;22(5):1160-71. 



Highlights in Science, Engineering and Technology BBBS 2022
Volume 30 (2023) 
 

18 

[48] Wakabayashi T, Felli E, Memeo R, Mascagni P, Abe Y, Kitagawa Y, et al. Short-term outcomes of 
laparoscopic repeat liver resection after open liver resection: a systematic review. Surg Endosc. 
2019;33(7):2083-92. 

[49] Allaire M, Goumard C, Lim C, Le Cleach A, Wagner M, Scatton O. New frontiers in liver resection for 
hepatocellular carcinoma. JHEP Rep. 2020;2(4):100134. 

[50] Wang ZY, Chen QL, Sun LL, He SP, Luo XF, Huang LS, et al. Laparoscopic versus open major liver 
resection for hepatocellular carcinoma: systematic review and meta-analysis of comparative cohort 
studies. BMC Cancer. 2019;19(1):1047. 

[51] Swaid F, Geller DA. Minimally Invasive Primary Liver Cancer Surgery. Surg Oncol Clin N Am. 
2019;28(2):215-27. 

[52] Chen YX, Xiu DR, Yuan CH, Jiang B, Ma ZL. Pure Laparoscopic Liver Resection for Malignant Liver 
Tumor: Anatomic Resection Versus Nonanatomic Resection. Chin Med J (Engl). 2016;129(1):39-47. 

[53] D'Hondt M, Yoshihara E, Vansteenkiste F, Steelant PJ, Van Ooteghem B, Pottel H, et al. Laparoscopic 
parenchymal preserving hepatic resections in semiprone position for tumors located in the posterosuperior 
segments. Langenbecks Arch Surg. 2016;401(2):255-62. 

[54] Shelat VG, Serin K, Samim M, Besselink MG, Al Saati H, Gioia PD, et al. Outcomes of repeat 
laparoscopic liver resection compared to the primary resection. World J Surg. 2014;38(12):3175-80. 

[55] Colasanti M, Berardi G, Mariano G, Ferretti S, Meniconi RL, Guglielmo N, et al. Laparoscopic Left 
Hepatectomy for Hepatocellular Carcinoma Recurrence Following Liver Transplantation. Ann Surg 
Oncol. 2022;29(5):2984. 

 
 


