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1. Abstract
When colorectal liver metastases (CRLM) present synchronously 
with the primary tumor, it is controversial whether to perform a 
simultaneous or sequential laparoscopic approach of both.

1.2. Objective: To compare the morbidity and mortality of the 
Simultaneous Laparoscopic Approach. (SLA) of CRLM and the 
primary tumor compared with isolated Laparoscopic Liver Resec-
tion (I- LLR).

1.3. Methods: All LLR of suspected CRLM were included. Two 
groups were compared: ‘SLA group’ (colon and liver) versus 
‘I-LLR group’ (only liver). Preoperative and intra operative vari-
ables were analyzed, short and long outcomes.

1.4. Results: From 08/2008 to 11/2018, 60 LLR were performed 
on suspected CRLM: 21 were in the ‘SLA’ group and 39 in the 
‘I-LLR’ group. There were no differences in the diameter and 
number of nodules resected. The overall morbidity was 43% with 
no mortality. The SLA group presented a morbidity of 71.4% com-
pared with 25.6% for the I-LLR (p = 0.0048). However, the rate 
of major complications (≥3b) was similar (4.7 vs 2.5%, p=0.65). 

The length of hospital stay (LOS) was 11 and 6 days, respectively 
(p=0.002).

1.5. Conclusion: The simultaneous approach has higher morbidity 
and LOS, although the rate of major complications was similar. 
SLA should be advocated for selected patients.

2. Introduction
Colorectal Cancer (CRC) is a leading cause of tumor-related mor-
bidity and mortality worldwide [1]. One every six patients with 
colon cancer presents with synchronous Colorectal Liver Metasta-
ses (CRLM) [2], but it is not clear if it is an accurate data because 
different definitions of synchronous CRLM exist [3]. The optimal 
timing of resection of the primary and metastatic disease is un-
clear, as there are no randomized trials in this setting. Not having 
a clear definition and the absence of strong evidence leaves the 
synchronous CRLM without a unique standard approach.

Some published series have demonstrated the feasibility, safety, 
and efficacy of Open Synchronous Resections (OSR), with accept-
able morbidity and mortality [4]. Assuming similar long-term out-
comes compared with the sequential approach, the Synchronous 
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Resection (SR) may offer several potential benefits for patients: 
shorter Length of Hospital Stay (LOS), reduced costs, and only 
one major operation. However, the disadvantages of the simultane-
ous approach include longer operating times, which may increase 
major postoperative complication rates.

Since the laparoscopic approach seems to have less morbidity, is 
this a reason to promote the simultaneous approach of SCRLM 
with the primary? There are randomized controlled studies that 
confirm the benefit of the laparoscopic approach in colorectal as 
liver surgery individually, but there are not in simultaneous lapa-
roscopic resection [5]. There are data of simultaneous laparoscopic 
approach coming from small case series, most of them are initial 
experiences, as well as comparative studies between simultaneous 
laparoscopic approach versus conventional approach, meta-anal-
ysis and paired match analysis [6-10]. In general, the conclusions 
are that in selected cases, it is feasible and safe, showing benefits 
in terms of hospital stay mainly. Still, the data supporting simulta-
neous resection are limited, retrospective and with selection bias.

Nevertheless, there is potential bias when comparing postopera-
tive morbidity between a simultaneous approach (two interven-
tions) and a single one (two sequential procedures). It is logical to 
conclude that a simultaneous approach would be associated with 
higher morbidity (two combined interventions) but a shorter total 
length of hospital stay (LOS).

The objective of this study is to compare the morbidity, mortal-
ity and LOS of the SLA of CRLM and the primary tumor com-
pared with the isolated laparoscopic liver resection (sequential 
approach).

3. Methods
From August 2008 and February of 2019, 101 consecutive LLR 
were performed at the Hepatobiliary-pancreas and Liver Trans-
plant Unit of Hospital Británico de Buenos Aires – Argentina. Data 
from these procedures were prospectively collected in a database 
and were retrospectively reviewed. ‘Synchronously detected liver 
metastases’ was defined as the CRLM detected at or before the di-
agnosis of the primary tumor [3]. In this is intention to treat analy-
sis, 60 patients were included with radiologic imaging of suspected 
CRLM and divided into two groups: ‘Simultaneous Laparoscopic 
Approach’ (SLA), defined as the resection of the liver and colon 
tumors at the same surgical intervention, and the ‘Isolated-Laparo-
scopic Liver Resection’ (I-LLR), defined as the resection of only 
the liver metastases as part of a sequential approach (colon first or 
in a second intervention). The process of selecting candidates for 
combined resections was evaluated by a multidisciplinary team. 
The complicated primary tumor (obstruction or perforations) and 
the need of multivisceral resection of the primary were considered 
contraindication of SLA. The simultaneous procedures were per-
formed by two separates teams (colorectal surgeon and hepatobi-
liary surgeon).

4. Variables
The following variables were analyzed. The preoperative vari-
ables: demographic data; number, location, and size of the largest 
lesion in the liver at diagnosis; and location of colorectal cancer. 
Surgical variables: type of liver resection, time of surgery, pe-
dicular clamping, intraoperative events, blood loss, conversion 
rate, and resection margin. Short term variables: specific, overall 
morbidity and perioperative mortality, length of hospital stay, and 
pathological variables. The specific morbidity was divided into 
‘specific colorectal’, ‘specific liver’, and ‘global’; given the fact 
that I-LLR group had no colorectal interventions, there were spe-
cific colorectal complications registered only in the SLA group 
and there wasn´t compared between the groups.

5. Statistical Analysis
Continuous data are expressed as means with Standard Deviation 
(SD) or median with the corresponding range in parentheses. The 
Mann-Whitney U test was used to compare continuous data, while 
the X2 test was used for categorical data. Kaplan-Meier test was 
used to analyze the survival curves, and the log -rank test was used 
to find the statistically significant differences between them. A p 
value <0.05 was considered significant. All statistical analyzes 
were performed using the IBM SPSS Statistic 20.0® statistical 
software.

6. Results
There were 21 patients in the SLA group and 39 in I-LLR group. 
Patient demographics and clinical data are listed in (Table 1). In 
the I-LLR were enrolled more ASA 3 patients (49%) than in the 
SLA group (14%). There were more lesions in the I-LLR (medi-
an of 2 vs 1 of the SLA, p = 0.02), and many of them located in 
the non-laparoscopic liver segment (I-LLR 72% vs SLA 47%, p 
= NS). In the I-LLR ten major Hepatectomy (25.2%) were per-
formed compared with none in the SLA (p = 0.02) (Table 2).

In the SLA there was a longer operation time, with more need of 
transfusion and conversions to open surgery (Table 3). Five pa-
tients in the SLA were converted during the liver procedure and 
were in the first half of the experience. Eight of the nine transfused 
patients in the SLA group were at the learning curve (before the 
first 50 cases of LLR).

The length of hospital stay was longer in the SLA (median 11 days’ 
vs 7 I-LLR, p = 0.03), and the overall morbidity was higher in the 
SLA (SLA 71.4% vs I-LLR 30.8%, p < 0.01). The specific liver 
morbidity had the same rate (SLA 19% vs I-LLR 17.9%, p = NS). 
The major morbidity (> grade 3B), had also the same rate (SLA 
28.6% vs I-LLR 15.4%, p = NS). There was a significant differ-
ence in the Grade 2 complications (SLA 38.1% vs I-LLR 5.1%): 
Deep Vein Thrombosis, incisional hernia, pneumonia, unexplained 
fever, biliary leak types A and urinary tract infection (Table 4).
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Table 1: Demographic and clinical characteristic

ASA: American Society of Anesthesiologists classification. BMI: Body Mass Index

Table 2: Type of liver resection

Ϯ Including Right Posterior Seccionectomy

Table 3: Surgical Variables

Variable SLA n = 21 I-LLR n = 39 p =
Age (years), median (range) 62 (34 – 78) 64 (33 – 83) 0.33
Sex (female/male) 9/12 14/25 0.59
BMI (kg/m2), median (range) 25.9 (19.6-36.7) 25.9 (17.1 – 34.8) 0.83
ASA I/II/III 0/18/3 2/18/2019 0.01
Neoadjuvant chemotherapy, n (%) 4 (20) 18 (48.6) 0.03
Number of lesions*, median (range) 1 (1 – 3) 2 (1 – 4) 0.02
Multiple lesions (> 5) (%) 2 (9.5) 4 (10.2) 0.92
Larger diameter at diagnosis mm*, median (range) 20 (7 – 88) 25 (7 – 90) 0.25
Bilobar, n (%) 5 (28.6) 16 (25.6) 0.8
Location of SLMs (n) (%)      
Laparoscopic segment: S1, S2, S3, S4b, S5, S6 11 (52.4) 11 (28.2) 0.06
Non laparoscopic segment: S7, S8 10 (47.6) 21(71.8)  
R1 resection (%) 0 2(5.1) 0.88

Variable SLA n = 21 I-LLR n = 39 p =

Liver resection 5 (23.8) 16 (41)  

Anatomical, n (%) 15 (71.4) 17 (43.6)  

Non anatomical, n (%) 1 (4.8) 6 (15.4) 0.10

Anatomical – Non Anatomical, n(%)      

Liver resection (Brisbane) 15 (71.4) 17 (43.6)  

A typical resection, n (%) 3 (14.3) 7 (17.9)  

Segmentectomy, n (%) 0 1 (2.6)  

Bi segmentectomy, n (%) 3 (14.3) 4 (10.3)  

Left lateral sectionectomy, n 0 3 (7.7)  

(%) Right posterior 0 2 (5.1)  

seccionectomy Left 0 5 (12.8) 0.07

hepatectomy      

Right hepatectomy, n (%)      

Major hepatectomy (> 2 liver segments) Ϯ, n (%) 0 10 (25.6) 0.02

Variable SLA n = 21 I-LLR n = 39 p =

Totally laparoscopic, n 19 (90.5) 39 (100)
0.22

(%) Hand-assisted, n (%) 2 (9.5) 0

Conversion to open surgery, n(%)* 5 (23.8) 0 < 0.01

Associated RFA, n (%)* 2 (9.5) 1 (2.6) 0.57

Pringle maneuver, n (%) 14 (66.7) 21 (53.8) 0.33

Operative time min., median (range) 375 (240 – 720) 280 (112 – 510) < 0.01

Liver resection time min. ,      

Number of patient transfused, n (%) 9 (42) 4 (10.3) < 0.01
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Table 4: Short term variables

7. Discussion
Nowadays it still the debate was to perform simultaneous or se-
quential approaches in synchronous CRLM. There are many pub-
lications in open surgery and a new randomized clinical trial re-
cruiting patients but still ongoing [11] Simultaneous or delayed 
hepatectomy for synchronous colorectal liver metastases, this is 
the dilemma (period) It is well known the benefit of simultaneous 
approach in very selected cases in open surgery, but there is doubt 
whether this results can be reproduced with laparoscopic surgery. 
[3, 4].

The objective of our study was to answer the question of whether 
a simultaneous approach can benefit the postoperative course of 
these patients. This brings important design challenges. It is dif-
ficult to compare a group of cases with two simultaneous inter-
ventions (liver and colon) with another performing only one (only 
liver). Besides, it was relevant to compare the results of morbidity 
related to the hepatectomy in both groups that were subphrenic/
perihepatic abscesses, bile leak/biloma, and transient hepatic in-
sufficiency.

 The bias of this study is not only the retrospective design with 
clear selection bias but also the small number and not matching 
groups and the long period of the study, a well-known bias of the 
cancer studies since the chemotherapy regimens change over the 
time. This last bias was the reason to not include oncological re-
sults.

In our study, it was expected to have higher morbidity rates in the 
I-LLR since this group had sicker patients and a higher rate of ma-
jor hepatectomies. However, the SLA group cases were associated 
with higher overall morbidity, conversions, need for transfusion, 
longer operative times and length of hospital stay.

This worst outcome in the very selected SLA group requires to 
separate this finding in two categories. On one side, the results of 
combining two interventions are logical, for example, the surgical 
time and LOS. However, by other side, there are paradoxical re-
sults of worst morbidity rates in the group of easier liver resections 
patients (SLA). Whether the longer pneumoperitoneoum time af-
fects these overall results are a potential cause but requires further 
analysis.

The results of most recent reports of series of simultaneous lap-
aroscopic approaches (Table 5) have the same selection criteria: 
few and small lesions to perform the simultaneous approach, 
which means less extended liver resections, and exclusion of the 
complicated primary tumor or the need of multivisceral resection. 
Comparing our results with the reported data, the operative time 
and length of hospital stay were similar but the overall morbidity 
was higher compared with other series (71% overall morbidity), in 
particular, morbidity grade 2 (pneumonia, pleural effusion, atrial 
fibrillation, etc.). These findings were similar to recently published 
data coming who reported 58% of overall morbidity and 23.5% 
grade 2 morbidity, which means a high number of grade 2 morbid-
ity compared with other published series One possible cause of a 

Variable SLA n = 21 I-LLR n = 39 p =

Length of hospital stay days, median (range) 11 (3 – 49) 7 (3 – 37) 0.03
Mortality, n (%) (grade 5) 0 0 -
Overall morbidity, n (%) 15 (71.4) 12 (30.8)

<0.01
Grade 1 1 (4.8%) 2 (5.1%)
Grade 2 8 (38.1%) 2 (5.1%)  
Grade 3A 5 (23.8%) 5 (12.8%)  
Grade 3B 0 1 (2.6%)  
Grade 4 1 (4.8%) 0  
Colorectal morbidity, n (%) 4 (19) - -
Leakage, n 3 - -
Liver morbidity, n (%) 4 (19) 7 (17.9)  
Abdominal collection, n 2 3 0.9
Bile leak, n 2 4  
Global morbidity, n (%) 7 (33.3) 5 (12.8)

 

Bowell perforation, n 1 0
Deep Vein Thrombosis, n 1 1
Incisional hernia, n 1 1
Pneumonia, n 1 1
Unexplained fever, n 1 2
Vomit 1 0
Urinary tract infection, n 1 0
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higher number of morbidity grade 2 could be related to the longer 
operation time. Having a pneumoperitoneoum for more than four 

Table 5: Case series of simultaneous approach

hours have more incidence of respiratory complication, and it is a 
risk factor of deep vein thrombosis or pulmonary embolism.

This is the third published series in terms of the number of lapa-
roscopic simultaneous resection of the primary with CRLM (Ber-
ti et al 35 cases, Ratti et al 25, and ours 21 cases). The lack of 
worldwide acceptance of the simultaneous approach is reflected 
in recently published the NSQIP data: only 21 cases in all United 
States were synchronous laparoscopic resection of colorectal and 
liver metastases. Our study reflects that there is more experience to 
advocate this procedure out of strong selective criteria.

There is obvious bias when comparing these two different ap-
proaches (one against two procedures), but the advantage finds 
it of the simultaneous approach in open surgery (one procedure, 
shorter LOS, lower cost, etc.) probably it is not the same for the 
laparoscopic approach. Further studies and randomizes studies 
will need to corroborate the results of our study.

        References

1.	 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D, et al. 
Global cancer statistics. CA Cancer J Clin. 2011; 61: 69-90.

2.	 van der Geest LG, Boer LJ, Koopman M, Verhoef C, Elferink MA, 
de Wilt JH, et al. Nationwide trends in incidence, treatment and sur-
vival of colorectal cancer patients with synchronous metastases. Clin 
Exp Metastasis. 2015; 32: 457-65.

3.	 Adam R, de Gramont A, Figueras J, Kokudo N, Kunstlinger F, Loyer 
E, et al. Managing synchronous liver metastases from colorectal can-
cer: A multidisciplinary international consensus. Cancer Treatment 
Reviews. 2015; 41: 729-41.

4.	 Baltatzis M, Chan AKC, Jegatheeswaran S, Mason JM, Siriwardena 
AK. Colorectal cancer with synchronous hepatic metastases: Sys-
tematic review of reports comparing synchronous surgery with se-
quential bowel-first or liver-first approaches. European Journal of 
Surgical Oncology (EJSO). 2016; 42: 159-65.

5.	 Moris D, Tsilimigras DI, Machairas N, Merath K, Cerullo M, Hase-
maki N, et al. Laparoscopic synchronous resection of colorectal can-
cer and liver metastases: A systematic review. Journal of Surgical 
Oncology. 2019; 119: 30-9.

6.	 Tranchart H, Fuks D, Vigano L, Ferretti S, Paye F, Wakabayashi G, 
et al. Laparoscopic simultaneous resection of colorectal primary tu-
mor and liver metastases: a propensity score matching analysis. Sur-
gical Endoscopy. 2016; 30: 1853-62.

7.	 Ferretti S, Tranchart H, Buell JF, Eretta C, Patriti A, Spampinato 
MG, et al. Laparoscopic Simultaneous Resection of Colorectal Pri-
mary Tumor and Liver Metastases: Results of a Multicenter Interna-
tional Study. World Journal of Surgery. 2015; 39: 2052-60.

8.	 Lin Q, Ye QH, Zhu DX, Wei Y, Ren L, Zheng P, et al. Comparison of 
minimally invasive and open colorectal resections for patients under-
going simultaneous R0 resection for liver metastases: a propensity 
score analysis. International Journal of Colorectal Disease. 2015; 30: 
385-95.

9.	 Lupinacci RM, Andraus W, Haddad LBD, D’Albuquerque LAC, 
Herman P. Simultaneous laparoscopic resection of primary colorec-
tal cancer and associated liver metastases: a systematic review. Tech-
niques in Coloproctology. 2014; 18: 129-35.

10.	 Polignano FM, Quyn AJ, Sanjay P, Henderson NA, Tait IS. Totally 
laparoscopic strategies for the management of colorectal cancer with 
synchronous liver metastasis. Surgical Endoscopy and Other Inter-
ventional Techniques. 2012; 26: 2571-8.

11.	 Bizzoca C. Simultaneous Colon and Liver Laparoscopic Resection 
for Colorectal Cancer with Synchronous Liver Metastases: A Single 
Center Experience. Journal of laparoendoscopic. 2019; 29: 934-42.

Author N CRLM size,  
cm

No. of  
CRLM, 
 median

Minor  
LLR

Operative time,  
min (range)

Conver.  
rate, %

Complic  
(%)

Hospital  
stay (days)

Lee et al (2010) 10 3.9 ± 2 N/a 9 (90%) 401 (230-620) 1 (10) 1 (10) 10.5 (7-15)
Polignano et al (2012) 13 N/a N/a 13 (100%) 370 (190-540) 0 3 (23) 7 (3-54)
Spampinato et al (2013) 5 3.4 (2.3-5) 4 (3-7) 0 (0%) 495 (380-510) 0 1 (20) 6 (5-8)
Berti et al (2015) 35 4 (0.4-8.5) N/a 30 (86%) 240 (120-450) 0 7 (20) 8 (4-30)
Ratti et al (2015) 25 2.9 (0.5-11) 2 (1-6) 19 (76%) 420 (170-720) 0 6 (24) 9 (4-17)
Present study (2019) 21 20 (0.7- 8.8) 1 (1 – 3) 21 (100%) 375 (240 – 720) 5 (23.8) 15 (71) 8 (3 – 49)

https://pubmed.ncbi.nlm.nih.gov/21296855/
https://pubmed.ncbi.nlm.nih.gov/21296855/
https://pubmed.ncbi.nlm.nih.gov/25899064/
https://pubmed.ncbi.nlm.nih.gov/25899064/
https://pubmed.ncbi.nlm.nih.gov/25899064/
https://pubmed.ncbi.nlm.nih.gov/25899064/
https://pubmed.ncbi.nlm.nih.gov/26417845/
https://pubmed.ncbi.nlm.nih.gov/26417845/
https://pubmed.ncbi.nlm.nih.gov/26417845/
https://pubmed.ncbi.nlm.nih.gov/26417845/
https://pubmed.ncbi.nlm.nih.gov/26733368/
https://pubmed.ncbi.nlm.nih.gov/26733368/
https://pubmed.ncbi.nlm.nih.gov/26733368/
https://pubmed.ncbi.nlm.nih.gov/26733368/
https://pubmed.ncbi.nlm.nih.gov/26733368/
https://pubmed.ncbi.nlm.nih.gov/30481373/
https://pubmed.ncbi.nlm.nih.gov/30481373/
https://pubmed.ncbi.nlm.nih.gov/30481373/
https://pubmed.ncbi.nlm.nih.gov/30481373/
https://pubmed.ncbi.nlm.nih.gov/26275554/
https://pubmed.ncbi.nlm.nih.gov/26275554/
https://pubmed.ncbi.nlm.nih.gov/26275554/
https://pubmed.ncbi.nlm.nih.gov/26275554/
https://pubmed.ncbi.nlm.nih.gov/25813824/
https://pubmed.ncbi.nlm.nih.gov/25813824/
https://pubmed.ncbi.nlm.nih.gov/25813824/
https://pubmed.ncbi.nlm.nih.gov/25813824/
https://pubmed.ncbi.nlm.nih.gov/25503803/
https://pubmed.ncbi.nlm.nih.gov/25503803/
https://pubmed.ncbi.nlm.nih.gov/25503803/
https://pubmed.ncbi.nlm.nih.gov/25503803/
https://pubmed.ncbi.nlm.nih.gov/25503803/
https://pubmed.ncbi.nlm.nih.gov/24057357/
https://pubmed.ncbi.nlm.nih.gov/24057357/
https://pubmed.ncbi.nlm.nih.gov/24057357/
https://pubmed.ncbi.nlm.nih.gov/24057357/
https://pubmed.ncbi.nlm.nih.gov/22437957/
https://pubmed.ncbi.nlm.nih.gov/22437957/
https://pubmed.ncbi.nlm.nih.gov/22437957/
https://pubmed.ncbi.nlm.nih.gov/22437957/
https://pubmed.ncbi.nlm.nih.gov/30925103/
https://pubmed.ncbi.nlm.nih.gov/30925103/
https://pubmed.ncbi.nlm.nih.gov/30925103/

	_GoBack

