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Abstract

Purpose: To investigate the safety, feasibility and perioperative outcome of laparoscopic simultaneous resection of primary
colorectal cancer with synchronous liver metastases.

Methods: We conducted a systematic search of all articles published on PubMed until August 2020. Search terms included:
hepatectomy, liver resection, laparoscopy, hand-assisted laparoscopy, minimally invasive, colectomy, colorectal neoplasms,
colorectal resections, combined resection and simultaneous resection. No randomized trials are available, all the data have been
reported as case reports, case series or case—control studies.

Results: Six hundred and sixty-one laparoscopic simultaneous resections were identified in 22 reviewed articles. There were
93 (15 %) major hepatic resections. The most performed liver resections were parenchymal sparing non-anatomical resections.
Colorectal resections included right colectomy, left colectomy, anterior resection and low anterior resection; majority of
colorectal surgeries were rectal resections. According to the proposed reviewed data, the laparoscopic simultaneous resections
appeared to be feasible and safe, even with major hepatectomies. Good experience of the surgeon and proper patient selection
are the keys to successful results. Minor liver resections associated with colorectal resection can be routinely considered.

Keywords: Colorectal cancer; laparoscopic surgery and
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Introduction

Colorectal Cancer (CRC) is the third most deadly and fourth
most commonly diagnosed cancer in the world [1]. Several decades
ago, colorectal cancer was infrequently diagnosed. Nowadays,
more than 900 000 deaths annually due to CRC [2]. Besides an
ageing population and dietary habits of high-income countries,
unfavorable risk factors such as obesity, lack of physical exercise,
and smoking increase the risk of colorectal cancer [2]. The liver
is the most common site of CRC metastasis. Synchronous Liver
Metastases (SLMs) are found in up to 25% of CRC patients at time
of diagnosis and up to 50% will develop metachronous metastases.
Whereas, in third of metastatic CRC patients the disease is
confined to the liver only and synchronicity had been correlated
with poor prognosis [3-5]. Recent advances in chemotherapeutic

and biological agents and local therapies for liver-limited
metastatic CRC have evolved in the treatment paradigm but the
surgical resection remains the treatment of choice and had the
only chance for long-term survival. The goal of surgery should be
to resect all metastases with negative histological margins while
preserving sufficient functional hepatic parenchyma [6]. Different
open surgical strategies have been proposed to treat CRC with
synchronous liver metastases. Among these, the simultaneous
primary colon and liver resection has been showed to be safe and
effective even when major hepatectomies are required [7].

Laparoscopic liver resection had started at the beginning of
the 1990s, with the initial reports being published in 1991 and 1992.
These were followed by reports of left lateral sectionectomy in
1996. In the years following, the procedures of LLR were expanded
to hemi-hepatectomy, sectionectomy, segmentectomy and partial
resection of posterosuperior segments, as well as the parenchymal
preserving limited anatomical resection and modified anatomical
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(extended and/or combining limited) resection procedures [8].
The potential benefits of a combined laparoscopic approach
for primary CRC and liver metastasis include the possibility to
perform a radical operation with small incisions, shorter hospital
stay, earlier recovery and earlier adjuvant treatment [8]. The role of
laparoscopy in the management of simultaneous colonic and liver
resection for synchronous colorectal cancer was discussed in the
Maiorka and Southampton consensus meeting. The experts agreed
that there is insufficient comparative data for combined liver and
colorectal resection, they agreed also that combined laparoscopic
major liver resection and colonic resection are complex and lengthy
procedures with the potential for increased operative risks [8,9].

Recently, many studies have been showed that the
laparoscopic combined resection of colorectal cancer and is safe
and effective as the open treatment for simultaneous resection of
CRC with SLMs, and can be used for both minor and major liver
resection with good post-operative outcomes and faster return to
daily life [10-12]. To date, no randomized controlled trials have
compared peri-operative and oncological outcome of laparoscopic
and open simultaneous colonic and liver resection. To address
this issue, we conducted a comprehensive systemic review of the
studies that was published until August 2020.

Materials and Methods
Criteria for inclusion studies in this review

All the studies that described the clinical course of
patients who underwent combined laparoscopic CRC and SLM
resections (pure laparoscopy or hand assisted) and contained the
measurements of post-operative outcome were included in the
study. A synchronous metastasis was defined as a metastasis present
at the time of the original colorectal resection. Liver resection was
considered as any liver tissue resection, either major or minor
resection. Colorectal surgery was considered if the primary tumor
was completely resected.

Criteria for exclusion studies from this review

All the case reports were excluded from the study, in addition
to the studies that investigated the non-simultaneous resections or
any other pathologies rather than metastatic CRC to the liver.

Search strategy

A systematic search was conducted for laparoscopic
simultaneous resection of primary CRC and liver metastasis. We
searched Medline (through PubMed) for related literature until
August 2020. Advanced searches were conducted for keywords

and text (title or abstract). Search terms included: hepatectomy,
liver resection, laparoscopy, hand-assisted laparoscopy, surgical
procedures, colectomy, colorectal neoplasms, and colorectal
resections. A cross-reference search of review articles in leading
journal was performed also.

Methods of review

Abstracts were reviewed by three different authors to
assess whether the studies met the eligibility criteria. All studies
considered to fit the study criteria were then analyzed by the
authors (Figure 1).

| Potentially related articles on PubMed = 452 ‘

Study design not fit to the criteria

| Articles excluded by their title or abstract =411 ‘

Non-simultaneous resection

Other Pathologies

‘ Full text articles reviewed = 41 ‘

Poor data quality

No outcome measurements

‘ Included articles in the study = 22 ‘

Figure 1: Literature Search.
Results

From 2005 to 2020, there were a total of 452 studies
and abstracts that met the initial screening criteria of patients
undergoing simultaneous resection of colorectal cancer and liver
metastases. Among the studies that were screened, 22 studies met
the inclusion criteria and were included in the analysis and no
randomized trials were identified in the literature (Figure 1). All 22
studies had a retrospective study design with a total of 661 patients
who underwent simultaneous resection of colorectal cancer and
liver metastases were identified and included in the analytic study
cohort. The individual cohort size for any given study varied from
4 tom142 patients. There were 350 (57%) males and 266 (43%)
females, the age of patients going colorectal and hepatic resection
was similar across the studies examined with a median age in the
60’s (Table 1). Most of the studies (14, 64%) reported the patients
BMI with a median of 23.7. In 497 patients ASA classification was
reported, but there is no doubt that there was a bias in patients’
selection because most of the patients (78%) were ASA I or II and
only 22% were classified as ASA III or IV.
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Year of p Type | Age Nepadjuvant | ASA ASA
Authors Publication | Patients | _ *F BEMI | Chemotherapy | I/II | I/ IV
Study
Shin et al ! 2019 126 CM | 59+11 | 232238 28 (22%) 120 &
Bizzoga et al.l? 2019 17 Cs 36+12 | 24.6+5.1 NA 12 3
Chen et al 13 2019 16 CM NA NA NA NA NA
Tvanecs et al.1® 2018 10 cs | 622479 26.9+34 7 (70%) 6 4
Van der Poel et al ¢ 2018 &1 Ch | 64116 | 258524 12 (20%) 48 13
Shim et al. 2! 2018 22 CM | 65.5+890 | 237431 1 (3%) 22 0
Kuetal 2 2018 20 CM 3842 NA 6 (30%) 20 0
| Gorzun etal ™ 2017 14 CM | 563133 25.1=8 6 (43%) 0 14
| Rattietal ™ 2016 25 CM | 60420 NA 20 (30%) 20 3
Ferretti ef al.¥ 2013 142 CM | 66+19 | 243+6 NA 94 48
| Begtietal ™ 2013 33 Cs 71+11 <30 NA 2 6
Incue et al Xf 2014 10 Cs &0 22.4+10 1 (10%) NA NA
Ida et al ¥ 2014 10 CS 63.3 NA 2 (20%) MNA NA
Tung. et al 8 2014 24 CM &0 23.7 NA 11 3
Shampinato et al 2 2013 4 cs | 61.3+7 251 1 (23%) 4 0
Hoelestra et al 3 2012 3 CS 53.8 NA NA MNA NA
Hu et al i1 2012 13 Cs 34+10 | 21.5+7.8 NA NA NA
Hayashi et al ™2 2011 7 Cs 386 NA NA NA NA
Lee et al 10 2010 10 Cs | 63.7+0.4 | 23,5221 NA MNA NA
Patriti et al 2009 7 Cs 73 NA 4 (57%) 1 6
| Polgnano et al 2009 2 CS 63 NA NA NA NA
Kim et al* 2008 10 C8 59.3 225 NA NA NA
777 % T07
Total 661 ! = E{Eﬁc'augj [T-} 3'1*@] {lll’lﬁu‘,l

CM - Case matched study, C3- Case series study, BMI — body mass index, ASA - Li'smeri-::an society of

anesthesiology

Table 1: Characteristics of the included studies.

Neoadjuvant chemotherapy treatment was reported in 11 (50%) studies that include 309 patients, of those surprisingly only 88
(28%) patients had received chemotherapy before the surgery. For example, Shin, et al. [11] reported only 28 (22%) from 126 patients
received neoadjuvant chemotherapy. Most of the CRC were located in the rectum (44%) and the Low anterior resection was the most
performed procedure, while the majority of hepatic resections (85%) were parenchymal sparing resections (Table 2). The exact surgical
procedure was prescribed in about two third of the studies and most of them used to do liver resection first. About 94% of surgeries were
done by pure laparoscopic technique and the rest of surgeries by hand assisted laparoscopic technique, the conversion rate was 2.7%
due to the difficulty to complete the procedure or due to uncontrollable bleeding. Regarding the operation time, was ranged between 165
to 530 minutes, but it is difficult to explain this variation from the studies. The estimated blood loss also varied between the different
publications with median of 250 m”l, but there is no date about blood transfusion.
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Authors . Colorectal Surgery Liver Surgery Pl:;e HALS Cons T(I)l\l/}E 1(53’1:1 :
Right Left Rectal | Major | Minor (min)

Shin, et al.[11] 126 22 51 53 33 93 126 0 4 330 135
Bizzoca, et al.[12] 17 2 6 9 2 15 17 0 0 165 158
Chen, et al.[13] 16 4 0 12 0 16 16 0 1 320 369
Ivanecs, et al.[14] 10 3 3 4 0 10 10 0 0 261 105
Van der Poel, et al.[15] 61 18 31 12 0 61 55 6 3 206 200
Shim, et al.[16] 22 3 1 18 2 20 22 0 0 135 100
Xu, et al.[17] 20 8 7 5 4 16 20 0 0 175 246
Gorgun, et al.[18] 14 3 3 8 2 12 14 0 NA 321 347
Ratti, et al.[19] 25 5 8 12 6 19 25 0 0 420 350
Ferretti, et al.[20] 142 38 46 58 17 125 127 15 7 360 200
Berti, et al.[21] 35 10 9 16 0 35 350 0 NA 240 200
Inoue, et al.[22] 10 3 3 4 0 10 8 2 0 425 245
Ida, et al.[23] 10 2 3 5 0 10 10 0 0 550 400
Jung, et al.[24] 24 2 1 21 6 18 24 0 0 290 325
Shampinato et al.[25] 4 0 3 1 4 0 4 0 0 495 475
Hoekstra, et al.[26] 5 1 1 3 0 5 2 3 0 250 700
Hu, et al.[27] 13 3 4 6 4 9 13 0 0 313 259
Hayashi, et al.[28] 7 1 1 5 0 7 2 5 0 407 207
Lee, et al.[10] 10 4 0 6 1 9 10 0 1 401 500
Patriti, et al.[29] 7 1 5 1 1 6 7 0 0 240 720
Polgnano, et al.[31] 28 12 7 9 5 23 28 0 NA 530 175
Kim, et al.[32] 10 2 3 5 6 4 0 10 0 439 350
Total 661 (21:«;]) (312902) (ﬂi) (1?534) (552%) (9548‘;)) 35 (6%) 226/75% 320 250

P: Patient; Pure lap: Pure Laparoscopy; HALS: Hand Assisted Laparoscopic Surgery; OR: Operative; EBL: Estimated Blood Loss

Table 2: Operative data.
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Table 3 summarize the surgical pathology outcome, 72% of patients have lymph node metastases, but the studies lack the report
of number of lymph nodes that was harvested. The majority of studies also included a large subset of patients (62%) with only a
solitary (24%) metastasis and 17% of patients had three or more liver metastases. The median largest liver metastasis was 54 m”m with
a range from 31 mm to 110 mm [18,19]. In addition to metastases number and size, location of the metastases may impact the type
of liver resection but this wasn’t reported in the studies. The free margins distance of the liver resection metastases wasn’t reported.
Post-operative complications and mortality were in acceptable ranges as described in Table 4. The bile leak rate was 2.8%, the colonic

anastomosis leak was 4.3% and the 30 days mortality rate did not exceed 1%.

Aunthors # Pt LN Status No Liver metastazes Size
largest
(m"™ m)
. =3 =3
No | N1 | w2 | ¥E ) e | e
Shin et al.** 126 25 58 4 52 a0 36 5
| Bizzoca et al. ™ 17 4 12 0 10 A NA #0
Chen et al ¥ &1 NA NA NA MNA MNA MNA A
Iyanece et al ™ 10 0 2 8 NA 10 0 32
;]af;l der Poel et 61 . 2 2 a4 54 - A
Shim et al 22 3 8 g 20 22 0 101
Ku et al 2 2 8 g 3 NA 14 6 5
Gorgun et al = 14 4 7 3 12 14 0 31
| Ratti et al. 25 12 10 3 3 NA MNA 110
Ferretti et al 142 54 44 44 107 120 22 100
| Berti et al.™ 35 14 10 11 17 27 ) Na
Inoue et al ¢ 10 NA NA NA 4 g 1 5
Ida et al.¥” 10 1 4 3 8 10 0 A
Jung. et al 24 4 12 8 15 23 1 70
| Shampinato et al.® 4 0 2 2 0 0 4 30
Hoekstra et al ™" 5 3 1 1 3 4 1 70
Hu et al *! 13 NA MNA NA NA NA NA 2
Hayashi et al ** 7 MNA | NA | NA ] ] 0 35
Les et zl.'? 1 1 2 7 6 7 3 39
Patrit et al ** 7 NA NA NA 5 6 2 A
| Pplenang et al ™ 2 NA MNA NA 20 23 3 A
Kim et al ~* 10 | 2 8 5 g 1 40
4 20 TG 33 435 a3 5
Total 661 **:1 E (39%) 1 3 S -:_j E -:ssa-l-a:- -:15?’-3@:-

LN: lymph node

Table 3: Pathology characteristics.
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Discussion

Complete radical resection of the primary colorectal cancer
and the metastatic liver lesions is the only potential curative
treatment. The resection strategy for CRC and liver metastases
include simultaneous resection and staged resection including colon
resection first or liver resection first and between chemotherapy
treatment. The one-stage approach for simultaneous colectomy and
hepatectomy give the advantages to avoid two surgical procedures
thus reducing the risk for patients while keeping acceptable
morbidity and good oncological results. With the improvement
in surgical technique and the surgical instruments, the minimal
invasive surgery showed a great advantage in liver resection [8,9].
Reports regarding the safety and efficacy of combined resection of
colon cancer and liver metastases have been increased but most of
these publications were case series or limited by a small sample
size [25,26,28,29]. The Southampton consensus meeting that took
place in 2017, one of the topics that came up for discussion was
simultaneous resection of colon and liver but due to insufficient
comparative data for combined colon and liver resection there was
no unequivocal recommendation due to the fear of an increase in the
morbidity and mortality rate [9]. Since the consensus conference,
a number of studies has been published with a reasonable number
of patients [11-18].

In the present study perioperative outcomes of 661 patients,
affected by stage IV CRC treated with simultaneous laparoscopic
colon and liver resection up to August 2020, were retrospectively
analyzed. The median age of the cohort study was 60 but in part
of the studies even younger [12,17,18,27]. Obesity is one of the
significant causes of fatty liver or steatosis that is a risk factor for
morbidity after liver resection, in the present study the range of
body mass index was 21 to 27 with median of 23. Surprisingly
78% of the patients in the present study were classified as ASA I
or II. There is no doubt that there is a selection bias of patients for
simultaneous colon and liver resection as this is reflected in the
age, BMI and ASA classifications of the patients. In this review,
many different aspects of combined laparoscopic colorectal and
liver resections have been evaluated, such as its feasibility, safety,
efficacy and short-term outcomes. Anterior resection for rectal
tumors was the most common surgery (44%) but only 93 (15%)
of patients underwent laparoscopic colorectal resection associated
with a major hepatectomy, confirming the data from Southampton
meeting [9] that this type of procedure can be performed only in
specialized center. laparoscopic colorectal resection associated
with a parenchymal sparing hepatectomy was the most common
procedure (85%) and can explain the low conversion rate (2.7%),
the operative time (320 min), the estimated blood loss (250 ml), the
low morbidity and mortality (0.8%). The availability of experienced
hepatobiliary, colorectal surgeons and multidisciplinary team is
indispensable for providing the best treatment options possible for

each patient. [9,32-35]

One of the limits of this review is the heterogeneity of the
date regarding neoadjuvant chemotherapy, surgical oncology
outcome, disease recurrence and overall survival. Interestingly
only half of the studies [11,13,15-19,22,23,25,29] reported the use
of neoadjuvant chemotherapy, from these only 88 (28%) patients
underwent neoadjuvant chemotherapy prior to surgery despite the
bad prognostic factors of these patients including, synchronous
liver disease, metastatic lymph node (72%), two or more liver
metastases (38%) and median largest liver metastases of 54mm
[6]. Unfortunately, there is no explanation for the low use of
neoadjuvant chemotherapy despite the recommendations. Other
limits of this retrospective analysis were missing date regarding
number of lymph node harvested during colon resection and the
RO status of liver resection which can limit the assessment quality
of the surgical procedure. In addition to the good short-term
outcomes, many authors marked the advantages of laparoscopic
surgery in general, such as rapid recovery, smaller incision, less
pain, less infection, less pulmonary complications and more
patient satisfaction. [13]. One of the most important advantages
of the one-stage surgical approach is the rapid start of adjuvant
treatment which can help in the control of disease recurrence but
again this data is missing in most of the reviewed studies.

Conclusion

Simultaneous laparoscopic resection for CRC patients
with SLMs can be done safely with minor morbidity and short-
term mortality. It can be performed for both major and minor
liver resection despite the location of primary CRC for highly
selected cases by well-trained HPB and colorectal surgeons after
multidisciplinary discussion. This approach can reduce the hospital
stay, post-operative infections in addition to the all benefits of
laparoscopic surgery. One-Stage laparoscopic surgery gives the
advantage of faster application of adjuvant therapy. Randomized
controlled multi-centric trials should be conducted in order to
adopt this approach as gold standard.

References

1. Rawla P, Sunkara T, Barsouk A(2019) Epidemiology of colorectal
cancer: incidence, mortality, survival, and risk factors. Prz Gastroenterol
14: 89-103.

2. Dekker E, Tanis PJ, Vleugels JLA, Kasi PM, Wallace MB (2019)
Colorectal cancer. Lancet 394: 1467-1480.

3. Akgil O, Cetinkaya E, Ersdz S, Tez M (2014) Role of surgery in
colorectal cancer liver metastases. World J Gastroenterol 20: 6113-
6122.

4. Lupinacci RM, Machado MA, Lupinacci RA, Herman P (2011)
Simultaneous left colectomy and standard hepatectomy reformed by
laparoscopy. Rev Col Bras Cir 38: 139-141.

6
J Surg, an open access journal
ISSN: 2575-9760

Volume 05; Issue 14



Citation: Abu-Zaydeh O, Sawaied M, Mahamid A, Goldberg N, Haddad R (2020) Simultaneous Laparoscopic Resection of Primary Colorectal Cancer and Associated

Liver Metastases: A Systematic Review. J Surg 5: 1341. DOI: 10.29011/2575-9760.001341

10.

1.

12.

13.

14.

15.

16.

17.

18.

Mantke R, Schmidt U, Wolff S, Kube R, Lippert H (2012) Incidence
of synchronous liver metastases in patients with colorectal cancer in
relationship to clinico-pathologic characteristics. Results of a German
prospective multicentre observational study. Eur J Surg Oncol 38: 259-
265.

Fong Y, Fortner J, Sun RL, Brennan MF, Blumgart LH (1999) Clinical
score for predicting recurrence after hepatic resection for metastatic
colorectal cancer: analysis of 1001 consecutive cases. Ann Surg 230:
309-321.

Capussotti L, Ferrero A, Vigano L, Ribero D, Lo Tesoriere R, et al.
(2007) Major liver resections synchronous with colorectal surgery. Ann
Surg Oncol 14: 195-201.

Morise Z, Wakabayashi G (2017) First quarter century of laparoscopic
liver resection. World J Gastroenterol 23: 3581-3588.

Abu Hilal M, Aldrighetti L, Dagher I, Bjorn Edwin, Roberto Ivan Troisi,
et al. (2018) The Southampton consensus guidelines for laparoscopic
liver surgery. From indication to implantation. Ann Surg 268: 11-18.

Lee JS, Hong HT, Kim JH, In-Kyu Lee, Keun-Ho Lee, et al. (2010)
Simultaneous laparoscopic resection of primary colorectal cancer
and metastatic liver tumor: initial experience of single institute. J
Laparoendosc Adv Surg Tech A 20: 683-687.

Shin JK, Kim HC, Lee WY, Seong Hyeon Yun, Yong Beom Cho, et al.
(2019) Comparative study of laparoscopic versus open technique for
simultaneous resection of colorectal cancer and liver metastases with
propensity score analysis. Surg Endosc 2019.

Bizzoca C, Delvecchio A, Fedele S, Vincenti L (2019) Simultaneous
Colon and Liver Laparoscopic Resection for Colorectal Cancer
with Synchronous Liver Metastases: A Single Center Experience. J
Laparoendosc Adv Surg Tech A 29: 934-942.

Ivanecz A, Krebs B, Stozer A, Jagric T, Plahuta I, et al. (2017)
Simultaneous Pure Laparoscopic Resection of Primary Colorectal
Cancer and Synchronous Liver Metastases: A Single Institution
Experience with Propensity Score Matching Analysis. Radiol Oncol
52: 42-53.

Chen YW, Huang MT, Chang TC (2019) Long term outcomes of
simultaneous laparoscopic versus open resection for colorectal cancer
with synchronous liver metastases. Asian J Surg 42: 217-223.

Van der Poel MJ, Tanis PJ, Marsman HA, AM Rijken, EC Gertsen, et
al. (2019) Laparoscopic combined resection of liver metastases and
colorectal cancer: a multicenter, case-matched study using propensity
scores. Surg Endosc 33: 1124-1130.

Shim JR, Lee SD, Park HM, Eung-Chang Lee, Boram Park, et al.
(2018) Outcomes of liver resection in patients with colorectal liver
metastases by laparoscopic or open surgery. Ann Hepatobiliary
Pancreat Surg 22: 223-230.

Xu X, Guo Y, Chen G, Li C, Wang H, Dong G (2018) Laparoscopic
resections of colorectal cancer and synchronous liver metastases: a
case controlled study. Minim Invasive Ther Allied Technol 27: 209-216.

Gorgun E, Yazici P, Onder A, Cigdem Benlice, Hakan Yigitbas, et al.
(2017) Laparoscopic versus open 1-stage resection of synchronous
liver metastases and primary colorectal cancer. Gland Surg 6: 324-
329.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Ratti F, Catena M, Di Palo S, Staudacher C, Aldrighetti L (2016) Impact
of totally laparoscopic combined management of colorectal cancer
with synchronous hepatic metastases on severity of complications: a
propensity-score-based analysis. Surg Endosc 30: 4934-4945.

Rao A, Rao G, Ahmed | (2012) Laparoscopic vs. open liver resection
for malignant liver disease. A systematic review. Surgeon 10: 194-201.

Berti S, Francone E, Minuto M, Pierfrancesco Bonfante, Carlo
Sagnelli, et al. (2015) Synchronous totally laparoscopic management
of colorectal cancer and resectable liver metastases: a single center
experience. Langenbecks Arch Surg 400: 495-503.

Akira Inoue, Mamoru Uemura, Hirofumi Yamamoto, Masayuki Hiraki,
Atsushi Naito, et al. (2014) Short-Term Outcomes of Simultaneous
Laparoscopic Colectomy and Hepatectomy for Primary Colorectal
Cancer With Synchronous Liver Metastases. Int Surg 99: 338-343.

Ida S, Oki E, Ando K, Yasue Kimura, Yo-ichi Yamashita, et al. (2014)
Pure laparoscopic right-sided hepatectomy in the semi-prone position
for synchronous colorectal cancer with liver metastases. Asian J
Endosc Surg 7: 133-137.

Jung KU, Kim HC, Cho YB, Choon Hyuck David Kwon, et al. (2014)
Outcomes of simultaneous laparoscopic colorectal and hepatic
resection for patients with colorectal cancers: a comparative study. J
Laparoendosc Adv Surg Tech A 24: 229-235.

Spampinato MG, Mandala L, Quarta G, Del Medico P, Baldazzi
G (2013) One-stage, totally laparoscopic major hepatectomy and
colectomy for colorectal neoplasm with synchronous liver metastasis:
safety, feasibility and short-term outcome. Surgery 153: 861-865.

Hoekstra LT, Busch OR, Bemelman WA, van Gulik TM, Tanis PJ
(2012) Initial experiences of simultaneous laparoscopic resection of
colorectal cancer and liver metastases. HPB Surg 2012: 893956.

Hu MG, Ou-yang CG, Zhao GD, Xu DB, Liu R (2012) Outcomes of
open versus laparoscopic procedure for synchronous radical resection
of liver metastatic colorectal cancer: a comparative study. Surg
Laparosc Endosc Percutan Tech 22: 364-369.

Hayashi M, Komeda K, Inoue Y, Tetsunosuke Shimizu, Mitsuhiro
Asakuma, et al. (2011) Simultaneous laparoscopic resection of
colorectal cancer and synchronous metastatic liver tumor. Int Surg 96:
74-81.

Lee JS, Hong HT, Kim JH, In-Kyu Lee, Keun-Ho Lee, et al. (2010)
Simultaneous laparoscopic resection of primary colorectal cancer
and metastatic liver tumor: initial experience of single institute. J
Laparoendosc Adv Surg Tech A 20: 683-687.

Polignano FM, Quyn AJ, Sanjay P, Henderson NA, Tait IS (2012) Totally
laparoscopic strategies for the management of colorectal cancer with
synchronous liver metastasis. Surg Endosc 26: 2571-2578.

Kim SH, Lim SB, Ha YH, Sung-Sik Han, Sang Jae Park, et al. (2008)
Laparoscopic-assisted combined colon and liver resection for primary
colorectal cancer with synchronous liver metastases: initial experience.
World J Surg 32: 2701-2706.

Collins D, Chua H (2017) Contemporary surgical management of
synchronous colorectal liver metastases. F1000Res 6: 598.

7

J Surg, an open access journal
ISSN: 2575-9760

Volume 05; Issue 14



Citation: Abu-Zaydeh O, Sawaied M, Mahamid A, Goldberg N, Haddad R (2020) Simultaneous Laparoscopic Resection of Primary Colorectal Cancer and Associated
Liver Metastases: A Systematic Review. J Surg 5: 1341. DOI: 10.29011/2575-9760.001341

33. Ferretti S, Tranchart H, Buell JF, Constantino Eretta, Alberto Patriti, et 35. Pathak S, Sarno G, Nunes QM, Poston GJ (2010) Synchronous
al. (2015) Laparoscopic Simultaneous Resection of Colorectal Primary resection for colorectal liver metastases: the future. Eur J Surg Oncol
Tumor and Liver Metastases: Results of a Multicenter International 36: 1044-1046.

Study. World J Surg 39: 2052-2060.

34. Nakajima K, Takahashi S, Saito N, Masahito Kotaka, Masaru
Konishi, et al. (2012) Predictive factors for anastomotic leakage after
simultaneous resection of synchronous colorectal liver metastasis. J
Gastrointest Surg 16: 821-827.

8 Volume 05; Issue 14

J Surg, an open access journal
ISSN: 2575-9760



