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ABSTRACT

Purpose of the study. Was to improve the results of treatment for metastatic colorectal cancer using laparoscopic 
surgical technologies.
Patients and methods. We analyzed the data on 311 patients aged 44–78 years with colorectal cancer and liver 
metastases; in 2005–2015, all patients received treatment at National Medical Research Centre for Oncology of the 
Ministry of Health of Russia. The main group  included 161 patients with metastatic colon cancer and resectable 
liver metastases receiving laparoscopic surgery; 150 patients with the same disease receiving open surgery were 
controls.
Results. The study demonstrated that laparoscopy with a combination of developed surgical techniques significantly 
(р<0.05) reduced the number of surgical complications in the main group (1.8%) compared to controls (12.8%). Pa‑
tients with metastatic colorectal cancer receiving laparoscopy demonstrated higher, compared to patients with stan‑
dard open surgery, relative risks of cardiovascular and respiratory complications (HR=4.7, р=0.001), thrombohemor‑
rhagic complications (HR=2.8, р=0.05) and arrhythmia (HR=3.73, р=0.07), but lower risks of surgical complications 
(HR=0.13, р=0.001). Survival of patients with metastatic colorectal patients was statistically significantly higher in 
the main group compared to controls: log-rank test = 2.11 at р=0.035.
Conclusions. Laparoscopy reduced the number of surgical complications, compared to open surgery. However, pa‑
tients with comorbid pathologies showed higher relative risks of other complications.
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МАЛОИНВАЗИВНЫЕ ХИРУРГИЧЕСКИЕ ВМЕШАТЕЛЬСТВА В ЛЕЧЕНИИ БОЛЬНЫХ 
МЕТАСТАТИЧЕСКИМ КОЛОРЕКТАЛЬНЫМ РАКОМ
Ю.А.Геворкян, В.Е.Колесников, Н.В.Солдаткина, Д.А.Харагезов, А.В.Дашков, Д.О.Каймакчи,
Э.А.Мирзоян*, С.И.Полуэктов, Р.Е.Толмах, О.Н.Статешный, В.А.Донцов

ФГБУ «НМИЦ онкологии» Минздрава России,  
344037, Российская Федерация, г. Ростов-на-Дону, ул. 14-я линия, д. 63

РЕЗЮМЕ

Цель исследования. Улучшение результатов лечения метастатического колоректального рака с использо‑
ванием лапароскопического метода.
Пациенты и методы. Проводился анализ историй 311 пациентов с раком ободочной и прямой кишки, имею‑
щих метастатические очаги в печени, которые проходили лечение в ФГБУ «НМИЦ онкологии» Минздрава 
России в период с 2005 по 2015 гг. Возраст больных от 44 до 78 лет. В основную группу вошел 161 пациент 
с резектабельными очагами в печени, которым были выполнены лапароскопические оперативные вмеша‑
тельства. Контрольную группу составили 150 человек, перенесших открытые операции.
Результаты. Было доказано, что лапароскопический доступ с применением разработанных хирургических 
методик позволил достоверно снизить частоту послеоперационных хирургических осложнений у пациен‑
тов в основной группе (1,8%) по сравнению с контрольной (12,8%; р<0,05).
Использование лапароскопического доступа по  сравнению с  открытым позволило снизить риск хирур‑
гических осложнений (ОР=0,13; р=0,001), однако привело к увеличению развития осложнений со стороны 
сердечно-сосудистой и дыхательных систем (ОР=4,7; р=0,001), аритмий (ОР=3,73; р=0,07), тромбогеморраги‑
ческих осложнений (ОР=2,8; р=0,05). Выживаемость в основной группе была статистически значимо выше, 
логарифмический ранговый критерий составил 2,11 при р=0,035.
Заключение. Лапароскопический доступ позволил сократить число хирургических осложнений по сравне‑
нию с открытыми операциями. Однако у больных, имеющих коморбидную патологию, выше относительный 
риск развития осложнений со стороны других органов и систем.

Ключевые слова:
колоректальный рак, хирургическое лечение, лапароскопическая хирургия, метастатическое пора‑
жение печени, коморбидная патология, хирургические осложнения.
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Colorectal cancer ranks third in the structure 
of overall cancer  incidence [1]. However, de‑
spite the entire Arsenal of modern diagnostic 
methods, 25% of the  initial examination have 
stage  IV of the process, with the presence of 
metastatic foci  in the liver [2]. The standard 
therapy for such patients  is combined and 
complex treatment using both surgical and 
medicinal methods [3]. The use of drug therapy 
contributes to the transition of unresectable tu‑
mors to resectable ones [4,5,6].

The best way to obtain satisfactory treatment 
results for such patients is to resect liver tumors 
[7,8,9]. Recently, laparoscopic access has be‑
come the main method of surgery for metastatic 
colorectal cancer [10,11]. In the literature, there is 
more information about synchronous resections 
of the primary focus and liver metastases [12,13]. 
The advantages of this method are confirmed by 
randomized studies [14,15,16]. Low trauma is the 
main advantage in laparoscopy, but despite this, 
this access for individual patients remains an al‑
ternative to open interventions.

Objective: to  improve the results of treat‑
ment of metastatic colorectal cancer by using 
laparoscopic techniques.

PATIENTS AND METHODS

We studied data on 311 patients with colon and 
rectal cancer who have metastatic foci  in the liv‑
er. The age of patients was 44–78 years. The main 
group  included 161  patients who underwent lap‑
aroscopic access, and the control group  included 
150  patients who underwent open operations. All 
patients received the treatment at National Medi‑
cal Research Centre for Oncology of the Ministry 
of Health of Russia the period from 2005 to 2015. 
Inclusion criteria: the patient's consent to partici‑
pate in this study, the absence of concomitant pa‑
thology in the stage of exacerbation or decompen‑
sation, the presence of  verification of processes, 
resectability of metastases. In the main group of 
patients with sigmoid colon cancer and liver metas‑
tases, a retractor was used to mobilize the sigmoid 
colon (RF patent for utility model no. 2489150  of 
10.08.2013, bul. no. 22: "Retractor for sigmoid colon 
mobilization"). In all groups, when selecting a linear 
cross-linking device, the method of measuring the 
wall thickness of the organs being stitched using a 
special reusable meter was used (received a patent 
for a utility model No. 186083 from 28.12.2018 "De‑
vice for measuring during minimally invasive endo‑
scopic interventions").

Fig. 1. Overall survival of patients in the control group for two years
after the operation. Complete – fatal outcome, Censored – 
pending case

Fig. 2. Overall survival of patients in the main group for two years
after the operation. Complete – fatal outcome, Censored – 
pending case
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In the main and control groups of the study, 
women (52.7 and 54.3%, respectively) were more 
numerous than men (47.3% and 45.7).

Both  in the main and control groups, patients 
with rectal pathology were more common (35.3% 
and 32.7%, respectively). All patients had adeno‑
carcinoma, but the majority were patients with low-
grade adenocarcinoma (65.3% in the main group 
and 71.8% in the control group). All patients in the 
groups had stage IV disease (T2–4N1M1). Often 
performed surgical intervention, both in the main 
and control groups were: sigmoid colon resection 
(31.1 and 33.3%), anterior rectal resection (23.4% 
and 22.5%, respectively). Anatomic liver resections 
were performed more often in the main group, and 
atypical liver resections were performed  in the 
control group. Statistical data processing was 
performed using the software Statsoft Statistica 
10.0. The Shapiro-Wilk W‑test is used to estimate 
the normality of the distribution.

THE RESULTS OF THE STUDY AND DISCUSSION

The number of postoperative complications in 
the control group was 34 (21.1%), and in the main 
group — 22 (14.7%). The use of laparoscopic ac‑
cess compared to open access reduced the risk 
of surgical complications (HR=0.13, p=0.001) on 
the one hand, but on the other led to an increase in 
the development of complications from the car‑
diovascular and respiratory systems (HR=4.7, 
p=0.001), arrhythmias (HR=3.73, p=0.07), throm‑
bohemorrhagic complications (HR=2.8, p=0.05)

The total number of complications in the main 
groups was 42% (68  patients), in the control 
group  — 29% (44  patients). Hospital complica‑
tions in the main group developed in 34 (21.1%) 
patients, in the control group  — in 22 (14.7%) 
patients. Complications related to the cardiovas‑
cular and respiratory systems in the main group 
were observed  in 20 (12.4%), and  in the control 
group in 4 (2.7%; p=0.001). In the main group, 12 
(7.5%) had thrombohemorrhagic complications, 
and 4 (2.7%) in the control group. Complica‑
tions associated with drug removal in the control 
group were observed in 2 (1.2%), and in the con‑

trol group  — in 14 (9.3%; p=0.001). Thus, an  in‑
crease in the number of postoperative complica‑
tions in the main group of patients was observed 
due to an increase in the number of complications 
associated with the cardiovascular and respirato‑
ry systems. This is probably due to the need to ap‑
ply carboxyperitoneum in patients with premorbid 
pathology of the cardiovascular and respiratory 
systems when performing laparoscopic surgery.

In the structure of postoperative complications, 
pneumonia was found  in 7  patients  in the main 
group (4.3%), and in the control group in 1 patient 
(0.7%; p=0.04). Acute myocardial  infarction oc‑
curred in 2 patients (1.2%) in the main group — in 
1 (0.7%; p=0.60).

PE was observed only  in the main group  in 3 
(1.9%), (p=0.09), and mesenteric thrombosis  in 
1 (0.7%) patient from the control group (p=0.29). 
Deep  vein thrombosis  in the main group was  in 
9  patients (5.6%), and  in the control group  in 3 
(2.0%; p=0.10). Acute cerebrovascular accident was 
observed  in 1  person (0.6%) from the main group 
(p=0.33), and hypertensive crisis in 4 patients from 
the main group (2.5%; p=0.05). Arrhythmias were 
more common in the main group in 8 patients (5.0%; 
p=0.08), and infectious wound complications at the 
site of intervention in the control group — in 7 (4.7%; 
p=0.007). Intra-abdominal bleeding was observed in 
the control group in 2 (1.3%), and in the main group in 
1 (0.6% (p=0.52). Peritonitis associated with anas‑
tomosis failure  in the control group was 4 (2.7%), 
and in the main group 1 (0.6%; p=0.16). Relaparoto‑
my was performed only in the control group-in 7 pa‑
tients- (4.7%; p=0.007). Repeated laparoscopy was 
performed in 3 patients (1.9%) from the main group 
(p=0.09). Bile congestion was  in 1  patient (0.6%) 
from the main group (p=0.29), and eventeration in 5 
(3.3%) from the control group (p=0.7). Hospital mor‑
tality in the main and control groups was the same 
(5 and 6%, respectively).

Overall survival of patients  in all groups was 
monitored for 24  months after surgery. Figure 
1 shows the 2‑year overall survival of patients in 
the control group.

In the main group, a decrease  in the survival 
rate from 1.0  to 0.23  was observed for 2  years 
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after laparoscopic operations. In the group of pa‑
tients using laparoscopic access, there  is an  in‑
crease in overall survival, compared to the group 
of patients using open traditional access.

CONCLUSIONS

1.Laparoscopic access in combination with the 
developed surgical techniques allowed to signifi‑
cantly reduce the frequency of infectious and in‑
flammatory postoperative complications  in the 
main group (p<0.05).

2. the use of laparoscopic access compared 
to open access reduced the risk of surgical com‑
plications (HR=0.13, p=0.001), but led to an  in‑
crease  in the development of complications 
from the cardiovascular and respiratory sys‑
tems (HR=4.7, p=0.001), arrhythmias (HR=3.73, 
p=0.07), thrombohemorrhagic complications 
(HR=2.8, p=0.05).

3. in patients in the main group, compared with 
the control group, there  is an  increase  in over‑
all survival (the logarithmic rank criterion was 
2.11 at p=0.035)

SUMMARY

Colorectal cancer ranks fourth in the structure 
of total cancer mortality. In 25% of patients have 
stage IV at the first treatment, with primary liver 
damage. The standard of treatment for such pa‑
tients is combined and complex treatment.

In recent years, laparoscopic surgery for met‑
astatic colorectal cancer has become a priority. 
In our study, it was proved that the use of lapa‑
roscopic access reduced the number of surgical 
complications compared to open operations. 
However, despite this, patients with comorbid pa‑
thology have a higher relative risk of developing 
complications from other organs and systems.
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