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Laparoscopic combined colorectal and liver resections for primary 
colorectal cancer with synchronous liver metastases
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Backgrounds/Aims: Synchronous liver metastases (SLMs) are found in 15-25% of patients at the time of diagnosis 
with colorectal cancer, which is limited to the liver in 30% of patients. Surgical resection is the most effective and 
potentially curative therapy for metastatic colorectal carcinoma (CRC) of the liver. The comparison of simultaneous 
resection of primary CRC and synchronous liver metastases with staged resections is the subject of debate with respect 
to morbidity. Laparoscopic surgery improves postoperative recovery, diminishes postoperative pain, reduces wound 
infections, shortens hospitalization, and yields superior cosmetic results, without compromising the oncological 
outcome. The aim of this study is therefore to evaluate our initial experience with simultaneous laparoscopic resection 
of primary CRC and SLM. Methods: Currently, laparoscopic resection of primary CRC is performed in more than 53% 
of all patients in our surgical department. Twenty-six patients with primary CRC and a clinical diagnosis of SLM under-
went combined laparoscopic colorectal and liver surgery. Six of them underwent laparoscopic colorectal resection com-
bined with major laparoscopic liver resection. Results: The surgical approaches were total laparoscopic (25 patients) 
or hybrid technique (1 patients). The incision created for the extraction of the specimen varied between 5 and 8cm. 
The median operation time was 223 minutes (100 to 415 min.) with a total blood loss of 180 ml (100-300 ml). 
Postoperative hospital stay was 6.8 days (6-14 days). Postoperative complications were observed in 6 patients (22.2%). 
Conclusions: Simultaneous laparoscopic colorectal and liver resection appears to be safe, feasible, and with satisfying 
short-term results in selected patients with CRC and SLM. (Ann Hepatobiliary Pancreat Surg 2016;20:167-172)
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INTRODUCTION

Laparoscopic liver and colorectal resections, including 

large-volume surgical procedures, are performed by expe-

rienced surgeons and after careful selection of patients 

with colorectal carcinoma. Laparoscopic resections are ac-

cepted therapeutic methods that are appropriate, safe and 

oncologically equivalent to conventional surgery.1-3 Never-

theless, there is still no consensus regarding the feasibility 

of combined resections in cases of primary colorectal car-

cinoma with synchronous colorectal metastases.3-13 The 

aim of the current study is to determine the feasibility of 

laparoscopic resections of different tissue volumes in se-

lected patients with primary colorectal carcinoma and syn-

chronous colorectal metastases. The study will be per-

formed at two highly-specialized centers of hepato-biliary 

surgery where a broad spectrum of laparoscopic colorectal 

interventions are performed.

MATERIALS AND METHODS

Twenty-seven combined liver and colorectal resections 

were performed during the period from August 2012 to 

December 2015 at the Clinic of Hepato-pancreato-biliary 

and Transplantology at the Military Medical Academy, 

Sofia and Surgical Department of Eurohospital, Plovdiv. 
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Fig. 1. Localization of trocars and number of ports in com-
bined liver and colorectal laparoscopic resections.

The medical histories of patients were compiled and in-

cluded co-morbidity, tumor characteristics (as the primary 

and metastatic localization), neoadjuvant therapy admini-

stered, types of surgical interventions and intraoperative 

parameters, blood loss volume, surgery time, postoperative 

complications (in particular anastomosis insufficiency, 

transient hepatic failure, postoperative hemorrhage), mor-

tality, and postoperative hospital stays. Follow-up ob-

servations included control examinations, medical imag-

ing, and examination of tumor markers at postoperative 

months 1, 6, 12, 18, 24, 36, etc.

Patients were evaluated by a multidisciplinary health 

care team. The indications for combined liver and color-

ectal laparoscopic resection were based on the localization 

and local status of primary carcinomas, number and local-

ization of liver metastases, co-morbidity, and anesthesio-

logical and cardiac status. The feasibility of combined lap-

aroscopic resection was based on individual examinations, 

while the criteria for selection were based on the recom-

mendations of Louisville (2008) and Morioka consensuses 

(2014).1,2 The surgical intervention was performed after 

acquiring a written informed consent from the patient. A 

single surgeon performed the combined laparoscopic col-

orectal and liver resections. The localization of trocars and 

number of ports were in conformity with the planned in-

tervention and underwent small corrections from the 

standardized positioning of colorectal surgery (Fig. 1). 

Every laparoscopic procedure began with a thorough in-

spection of the abdominal cavity and intraoperative ultra-

sonography of the liver to verify preoperative findings and 

the actual correlation to vascular structures to confirm the 

planned surgical strategy.

The surgical procedure began with the liver resection, 

followed by the colorectal resection. During the liver re-

section, a higher pressure of pneumoperitoneum was 

maintained (14-16 mm Hg), as well as a combined low 

venous pressure ＜5 mm Hg. The latter was normalized 

to 12 mm Hg during the colorectal resection. In contrast 

to open surgical procedures, a tourniquet was not placed 

for the Pringle maneuver regardless of the resection 

volume. Alternatively, selective clamping was preferred. 

The parenchymal transection was performed by means of 

an ultrasonic dissector (Cavitron ultrasonic aspirator: 

CUSA), while hemostasis and cholestasis was performed 

by bipolar coagulation, clipping, suturing, and application 

of vascular staplers depending on the diameter of blood 

vessels. The colorectal resection was performed in com-

pliance with the classic oncological method: high ligation 

of blood vessels, medio-laterally oriented dissection and 

total mesorectal excision in the context of low anterior 

resection. While the double-staple technique is preferred 

for total intracorporeal anastomosis, an upper midline lap-

arotomy was used only in a patient with a left hemi-

colectomy combined with a right hepatectomy. An upper 

midline laparotomy was used with a hybrid approach for 

two right hepatectomies for extraction of specimens. In 

contast, the Pfannenstiel approach was used for both 

specimens in the other patients. Drainages were inserted 

towards both the hepatic resection surface and the 

anastomosis.

RESULTS

The primary location of colorectal carcinoma was the 

colon in seventeen patients, and the rectum in ten patients 

(Fig. 2). Single metastases were diagnosed in sixteen pa-

tients, and multiple metastases in eleven patients.

Most procedures were performed completely laparo-

scopically. Three of the major hepatic resections (right 

hepatectomies were performed with the hybrid technique. 

Other major liver resections included four right hepatec-

tomies and one left hepatectomy combined with resection 

of the sigmoid colon (n=2), a left hemicolectomy (n=1), 
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Table 1. The main characteristics of patients with synchronous laparoscopic major hepatectomies and colorectal resections

Patient
Sex/
age

Primary 
localization

Liver 
metastases 

localization/
number

Neoadjuvant 
therapy

Type of 
surgery

Opera-
tive 
time 
(min)

Intra-
operative 

blood 
loss (ml)

Post-
operative 

stay 
(days)

Compli-
cations

Compli-
cation  

treatment

1 Female/
69

Sigmoid 
colon, 
45 cm

Sg7-8/1 No Sigmoid resection, 
right hepatectomy 
(hybrid)

320 100 9 No -

2 Male/
58

Descending 
colon

Sg5, Sg6, 
Sg7/3 

No Left hemicolectomy, 
right hepatectomy 
(hybrid)

285 150 14 Bilirrhagia, 
biloma

Percutaneous 
drainage

3 Female/
47 

Sigmoid 
colon, 
22 cm

Sg2-4/1 No Sigmoid resection, 
left hepatectomy

240 100 7 No -

4 Male/
74

Transversal 
colon

Sg4-8/
multiple

No Extended right 
hemicolectomy, 
right hepatectomy

300 250 7 Low-volume 
biliary 
fistula

Conservative

5 Male/
68

Rectum Sg 5,7,8
/1

Radiotherapy 
(50 Gy)

Low anterior 
resection＋
ileostomy, 
right hepatectomy

350 300 8 No -

Sg, segment

Fig. 2. Primary localization of colorectal cancer.

an extended right hemicolectomy (n=1), and one low ante-

rior resection combined with a protective ileostomy. There 

were 22 minor liver resections, from solitary meta-

stasectomy to left lateral sectionectomy, combined with 

right hemicolectomy (n=5), sigmoid resection (n=6), left 

hemicolectomy (n=2), and anterior resection of the rectum 

(n=9). The average surgery time was 223 minutes (100 

to 415 minutes).

The average intraoperative blood loss was 180 ml 

(100-300 ml) for the surgical operations combined with 

major liver resections, and 110 ml (50-200 ml) for the 

surgical operations combined with minor liver resections. 

The average postoperative hospital stay was 6.8 days 

(6-14 days). 

Postoperative complications were observed in 6 patients 

(22.2%). These were bilirrhagia and formation of a biloma 

after a right hepatectomy (n=1) (Dindo-Clavien grade 

IIIa), insufficiency of the anastomosis after a low anterior 

resection (n=1) (grade IIIb), a low-volume bilirrhagia after 

a left lateral sectionectomy (n=1) (grade II) and resection 

of the segment 5 (grade II) (n=1), a surgical site infection 

after sigmoid resection and resection of segment 4b (grade 

I) (n=1), and one case of postoperative ileus in a patient 

with sigmoid resection which was managed successfully 

with conservative treatment (grade II). Complications 

grade IIIa and IIIb were managed by minimally invasive 

procedures. A percutaneous pigtail catheter was placed in 

the patient with biloma, and the latter catheter was re-

moved 30 days later. A repeated laparoscopy placing a 

suture at the defect was performed in the patient with in-

sufficiency, creating a temporary bi-truncular ileostomia.

R0-resection was achieved in all patients. In one patient 

with multiple synchronous metastases, the first stage of 

a two-stage hepatic resection was performed, a meta-

stasectomy from the left lobe, and ligation of the right 
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branch of the portal vein. During an average follow-up 

period of 12.3 months (from 1 to 40 months) four patients 

relapsed during the course of receiving adjuvant chemo-

therapy. One patient underwent a laparoscopic R0 liver re-

section for 5 metastatic lesions in the segment 5-6 30 

months after an extended right colectomy and segment 5 

metastasectomy. A second patient had a resectable liver 

metastasis in the segment 6 8 months following the com-

bined left hemicolectomy and segment 3 metastasectomy. 

The third patient had multiple non-resectable metastases 

on a changed chemotherapy regimen, and the fourth pa-

tient had multiple liver and pulmonary metastases 36 

months after the primary operation of sigmoid resection 

and left lateral sectionectomy with resection of the seg-

ment 4b. The main characteristics of patients with major 

hepatectomies are summarized in Table 1.

DISCUSSION

Colorectal carcinoma is a leading cause of mortality 

globally with 15-20% of patients having synchronous liver 

metastases at the time of their initial diagnosis.14,15 

Surgical treatments of synchronous liver metastases in-

clude several approaches: the “classic” approach with ini-

tial colorectal resection and adjuvant chemotherapy fol-

lowed by liver resection; simultaneous resection with 

neo-adjuvant or adjuvant chemotherapy; and the 

“liver-first” (“reverse”) approach (with or without neo-ad-

juvant systematic chemotherapy), in which the primary tu-

mor is removed at the last stage of treatment.

The optimal strategy remains open to discussion with 

markedly individualized approaches. Some authors recom-

mend a staged approach because of reported higher levels 

of postoperative complications and mortality in synchro-

nous operations.16-18 In addition, disruption of protein syn-

thesis by liver resection may lead to increased risk of in-

fection and anastomosis insufficiency.19 Other factors 

which may have negative implications for combined re-

sections are transient portal hypertension from application 

of the Pringle maneuver, and possible compromising the 

intestinal anastomosis due to edema,18,20 in addition to in-

adequate exploration and insufficiently safe vascular con-

trol of the inferior vena cava and hepatic veins.18 

A series of current publications including a meta-analy-

sis,21 support the advantage of simultaneous, open, com-

bined resection of the colorectal and liver pathology over 

the conservative staged approach.21-23 The selective clamping 

of the portal pedicle and rare use of the Pringle maneuver 

decrease the possibility for anastomosis complications.24 

Another meta-analysis referred to the extent of the meta-

static disease and indicated that the primary difference is 

in the criteria by which patients are selected for the com-

bined approach or the staged approach. The staged ap-

proach demonstrates better results for intraoperative pa-

rameters, postoperative complications, and survival. The 

shorter hospital stay for simultaneous resections is asso-

ciated with the lower tumor burden in these patients. In 

the absence of prospective studies comparing patients with 

similar tumor burdens, the conclusion is that the applica-

tion of the simultaneous approach currently provides ad-

vantages only for patients with limited liver metastatic 

disease.25

The laparoscopic resection in colorectal carcinoma and 

the laparoscopic liver resection in malignant diseases, 

considered separately, are widely adopted and applicable 

therapeutic methods. The first randomized control study, 

the Oslo-CoMet Study, is presently ongoing. It is expected 

to provide level 1 of authenticity regarding the benefits 

and advantages of laparoscopic resection compared to 

open liver resection in cases of colorectal metastases. The 

comparative substantiated characteristics include 30-days 

postoperative morbidity, resection lines, postoperative 

pain, quality of life, inflammatory response, 5-year surviv-

al (general, disease-free and relapse-free), and “price-ef-

fectiveness”.26 With advances in laparoscopic surgery, the 

simultaneous resection of colorectal carcinoma with syn-

chronous liver metastases is becoming a therapeutically 

interesting option. An increasing number of publications 

are indicating the feasibility of totally laparoscopic and 

“hand-assisted” approaches in selected patients.5 These 

publications emphasize the advantages of the low percent-

age of morbidity, short hospital stay and “price-effective-

ness” correlation, as well as good short-term and long- 

term oncological outcomes.6,9 The small number of pub-

lications is related mainly to the technical difficulty of 

laparoscopic liver resection, as well as the lack of sur-

geons experienced in simultaneous laparoscopic colorectal 

and liver surgery. Some authors emphasize the need for 

a medical team with separate individuals having experi-

ence in colorectal and liver surgery for the successful ap-
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plication of this approach.7,24

One surgical department, which specialized in hep-

ato-biliary and pancreatic surgery, also widely practiced 

laparoscopic colorectal surgery. Before beginning to per-

form simultaneous liver and colorectal laparoscopic re-

sections, more than 100 separate laparoscopic liver and 

colorectal resections were performed. Expertise in per-

forming separate resections contributes to the application 

and development of the combined resection method, im-

proves the present surgical knowledge, and increases the 

eventuality of a single surgeon performing the combined 

surgical intervention. With advancements in the multi-

modal approach for treatment of colorectal carcinoma, life 

span of patients with colorectal carcinoma will gradually 

increase, with a probable need for subsequent, repeated 

surgical interventions.27 Indeed, one patient in this study 

was operated on for a second recurrence 30 months fol-

lowing an initial combined extended right hemicolectomy 

and segment 5 metastasectomy for synchronous colorectal 

metastases. R0-liver laparoscopic resection was achieved 

with no intraoperative or postoperative complications. The 

likelihood of repeated surgeries supports advancing the 

laparoscopic approach, and further indicates that planning 

individual therapeutic strategies for patients with synchro-

nous liver metastases must be considered.28 

A systematic analysis of combined laparoscopic color-

ectal and liver resections published in 2014 reported a to-

tal of 39 published cases including 9 (23%) major liver 

resections.3 A left lateral sectionectomy was performed in 

26 (67%) of patients. The colorectal resections included 

anterior and low anterior rectal resections with a total 

mesorectal excision, right and left colectomies. Despite 

the absence of a high level of reliability, the combined 

laparoscopic procedures were determined to be feasible 

and safe, even those that included major liver resections. 

An appropriate selection of patients and adequate experi-

ence of the surgeon plays a key role for success. As an 

example of a routine combined intervention, the simulta-

neous colorectal resection with left lobectomy was 

suggested.3 Hoekstra et al.10 determined that patients with 

solitary, peripherally localized metastases in segment 2-6 

(in correspondence with Louisville-consensus) were “ideal” 

candidates for simultaneous resection. Other studies also 

described colorectal resections and major liver resections 

with good intraoperative and early postoperative results.11,12 

Spampinato et al.11 reported three laparoscopic right hep-

atectomies and one left hepatectomy, combined re-

spectively with simultaneous resections of the sigmoid co-

lon (n=3) and one resection of the rectum. The average 

surgery time was 495 minutes with average postoperative 

hospital stay of 6 days. The average intraoperative blood 

loss was 465 ml (300-630 ml), and no postoperative com-

plications and mortality were described. R0-resection was 

achieved in all patients. One liver recurrence was reported 

for an average follow-up period of of 14 months (7 to 

20 months). Tranchart et al.28 reported a combined right 

hemicolectomy and right hepatectomy in a 36 year old fe-

male patient,and a resection of the sigmoid colon with left 

hepatectomy in a 78 year old male patient with a partial 

response to the neo-adjuvant therapy. The average surgery 

time was 317 minutes (310-345), and the average post-

operative hospital stay - 5 days (4-6); no postoperative 

complications and mortality were reported. These authors 

emphasized that selective extra-hepatic vascular control is 

the key for minimal blood loss in performing parenchymal 

transsection and intestinal anastomosis with no initial por-

tal hypertension or edema of the intestinal wall. Ferretti 

et al.13 in a multicenter study covering 142 synchronous 

laparoscopic colorectal and liver resections concluded that 

in experienced centers, the simultaneous laparoscopic ap-

proach is technically feasible, safe, and associated with 

good oncological outcomes.

In our study of laparoscopic simultaneous combined re-

sections, primary colorectal localization was a criterion 

for inclusion. The patient selection was rather influenced 

by the possibility for resection, and the number and local-

ization of liver lesions. Patients with solitary lesions, or 

up to three grouped metastases were preferred, however 

the evaluation was strictly individual. In the last patient, 

with multiple synchronous bilobar liver metastases, ante-

rior resection of the rectum was performed (following 

neo-adjuvant therapy and clinically proved response). This 

was combined with metastasectomy in the third segment 

and ligation of the right branch of the portal vein with 

elective right hepatectomy after the achieved adequate hy-

pertrophy of the future liver remnant. Similar cases addi-

tionally extend the indications for a laparoscopic approach 

in synchronous liver metastases originating from color-

ectal carcinoma.

In conclusion, the simultaneous colorectal and liver re-
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section of different volumes is feasible in patients with 

primary colorectal carcinoma and synchronous colorectal 

metastases while following an optimal, individually adapt-

ed, multimodal approach, providing there is an adequate 

preoperative selection of patients, and sufficient experi-

ence and knowledge on the part of the surgeon. Performing 

prospective randomized studies is required in order to pro-

vide a basis for a consensus regarding the standard appli-

cation of this therapeutic option.
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