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ABSTRACT

INTRODUCTION: Laparoscopic surgery has become the gold standard for surgical treatment of diseases of
the gastrointestinal tract. In terms of results, it is comparable and has established itself as a reliable alterna-
tive to conventional surgery, both in benign and malignant diseases. The minimally invasive approach en-
joys all the short-term advantages, such as less postoperative pain, better cardiopulmonary function, faster
recovery of the gastrointestinal passage, faster mobilization and recovery, shorter intensive care, and hospi-
tal stay. Long-term oncological outcomes still remain debatable.

AIM: Our study aims to demonstrate the advantages of the laparoscopic approach and highlight some of its
limiting factors in terms of operative time and postoperative stay in the conditions of the Clinic of Anesthe-
siology and Intensive Care (CAIL).

MATERIALS AND METHODS: A total of 42 patients with histologically proven colorectal cancer (CRC) and
resection with primary anastomosis were retrospectively included. We divided the patients into two groups
according to the surgical technique: Group A: 21 patients operated by laparoscopic surgery (LS), and Group
B: 21 patients operated by conventional open surgery (0S). Some of the basic characteristics: sex, age, body
mass index (BMI), preoperative staging, mean operative time, postoperative period in CAIL, and analgesia,
were examined.

RESULTS: The mean operative time (MOT) in the LS group was 201 min and 189 min in the OS group. With
respect to the gender factor, the MOT in LS was 211 min in men and 185 min in women, while in OS, there
was no difference in MOT in relation to the gender factor. The mean operative time in patients compared to
BMI was examined. In patients with normal weight, it was 160 min in LS and 351 min in OS, 220 min and
164 min in overweight patients, and 218 min and 197 min in obese patients, respectively. In the OS group,
all patients had a stay in CAIL of more than 72 hours, while in LS only 57% of patients stayed for 72 hours.
Regarding intraoperative and postoperative analgesia, natural opioid analgesics, including morphine, were
administered to 10% of the LS group and 100% of the OS patients. Semi-synthetic opioid analgesics were ad-
ministered in 60% of LS patients and 100% of OS patients.

CONCLUSION: Laparoscopic colorectal surgery
does not show an advantage in terms of mean op-
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INTRODUCTION

Colon cancer accounts for nearly 1.1 million
cancer cases and was responsible for more than
550,000 deaths worldwide in 2018 (1). It is the 3rd
most frequently diagnosed oncological disease in the
world (2). Laparoscopic colectomy was introduced in
1991 (3). Initially, the minimally invasive approach
was not accepted and even rejected as a method of
oncological surgical treatment. The reasons were
some technical difficulties, such as working in sever-
al abdominal quadrants, ligation of vessels and resto-
ration of the passage after intestinal interruption, as
well as some oncological problems such as adequate
lymphatic dissection, adequate tumor distance dur-
ing resection, postoperative complications, and sur-
vival (4). With the accumulation of laparoscopic sur-
gical experience and advances in technology, these
limiting factors have been cleared over time. By in-
troducing the medial approach, the difficulty of mul-
tiquadrant surgery was minimized. Ligation of the
great vessels and intraoperative coagulation have
become easier with the introduction of new energy
devices, such as bipolar forceps and ultrasound de-
vices. Regarding the oncological outcomes of surgi-
cal treatment of colorectal cancer (CRC), the method
has been accepted as an alternative with equivalent
results but enjoying all the advantages of the mini-
mally invasive approach, reported in several multi-
center prospective randomized trials (RCTs) (5-9).
Since then, additional evidence has accumulated to
support the feasibility, safety, and benefits of laparo-
scopic oncologic treatment of CRC (10-12).

In recent years, laparoscopic interventions have
become increasingly established and account for
more than half of all elective surgeries performed in
patients with colon carcinoma. The widespread use
of laparoscopic surgery has led to the advancement

of surgeons, who have become increasingly experi-
enced in minimally invasive techniques, thereby re-
ducing intraoperative time and patient hospital stay.

AIM

This material aims to present the advantag-
es and some limiting factors of laparoscopic surgery
compared to the open method.

MATERIALS AND METHODS

In the present study, a total of 42 patients under-
went surgery in the Surgery Clinic of Alexandrovska
University Hospital. Regarding the gender factor, 22
were male and 20 were female. The youngest patient
was 40 years old, and the oldest was 88 years old. The
average age of the examined patients was 68. All pa-
tients had histologically verified CRC, staged preop-
eratively with the necessary staging systems for the
respective localization, and resection with primary
anastomosis was performed. Individual characteris-
tics—gender, age and BMI, were examined in all pa-
tients. In patients, intraoperative and postoperative
analgesia was examined and tracked, according to
the type of frequency, by days. We divided the pa-
tients into two groups according to the surgical tech-
nique: Group A—21 patients operated by laparoscop-
ic surgery (LS), and Group B—21 patients operated
by conventional surgery (OS). Exclusion factors of
the study were low rectal carcinomas with abdom-
inoperineal resection, converted laparoscopic resec-
tions, and palliative surgical interventions.

Statistical Analysis

The SPSS (Statistical Package for the Social Sci-
ences) software, version 16.0, was used to process the
survey data. The accepted critical significance level
was a<0.05. The corresponding null hypothesis was
rejected when the p-value was less than a. All sub-

Table 1. Mean operative time by gender in LS and OS groups.

Men 13 220 120 360
Women 8 160 100 240
N OS Mean (min) Min (min) Max (min) 0.01*
Men 11 191 100 240
Women 10 200 100 300
*chi-square statistic
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jects were described using descriptive statistics and
frequency analysis. Chi-square test was applied.

RESULTS

The mean operative time (MOT) in the LS
group was 201 min and 189 min in the OS group. Re-
garding the gender factor, a statistically significant
difference (p=0.01) was observed (Fig. 1, Table 1)
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Fig. 1. Estimated mean operative time in the laparoscopic
and open groups in relation to gender (p=0.01)

The mean operative time in patients com-
pared to BMI was examined. In patients with nor-
mal weight it was 160 min in LS and 351 min in OS;
220 min and 164 min in overweight individuals; 218
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Fig. 2. Use of narcotic analgesics in patients operated
laparoscopically and conventionally (p = 0.03)
*chi-square statistic

min and 197 min in obese patients, with the differ-
ence not being statistically significant (p=0.1).

In the OS group, all patients had an ICU stay
of more than 72 hours, while in LS, 33% of patients
stayed for 24 hours. Regarding perioperative and
postoperative analgesia, morphine analgesics were
administered to 10% of the LS group and 100% of the
OS patients. Opioid analgesics were administered in
60% of LS patients and 100% of OS patients. Narcot-
ic analgesics were administered predominantly in OS
patients, the difference being statistically significant
(p=0.03) (Fig. 2).

DISCUSSION

Oncological diseases of the colon and rectum
are increasingly common in clinical practice among
the population worldwide. With the detailed study of
diseases and the introduction of chemo- and radio-
therapy, treatment has become complex and increas-
ingly effective in the oncological aspect. Neoadjuvant
treatment increased the chance of achieving clear re-
section lines (RO), improved radicality, and increased
the survival rate by up to 95% (13). Along with the
multidisciplinary approach in the treatment of CRC,
surgical treatment lies at the heart of this therapeu-
tic process. Surgical intervention aims to follow es-
tablished oncological principles in accordance with
practical parameters, which include: 1) resection
with clear resection lines; 2) en bloc resection of ad-
jacent tissue attached to the primary tumor; 3) lym-
phatic dissection of at least 12 regional lymph nodes
identified by pathologists (14,15).

With the advancement of technology in med-
icine, and especially laparoscopy, a path has been
paved to change the role of minimally invasive meth-
ods in colorectal diseases, originally envisaged as
an adjunct to open surgery, to an important opera-
tive modality. It presents undeniable benefits, such as
minimal trauma, little pain, and reduction of bacte-
rial contamination.

A major discussion regarding the laparoscopic
approach is feasibility and oncologic outcomes. Nu-
merous studies (16,17,18) from as early as the 1990s
reported comparability of isolated lymph nodes in
laparoscopic versus open surgery. Melotti et al. also
concluded that resection line spacing in the mini-
mally invasive approach did not differ from that in
open surgery (19). A meta-analysis showed that the
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number of isolated lymph nodes was higher in the
laparoscopic group, with the differences being statis-
tically significant (20). Bretagnol et al. reported that
RO resection could be achieved in 93% of patients un-
dergoing laparoscopic resections. All these corre-
lations support the thesis that the laparoscopic ap-
proach is adequate and with comparable oncological
results as in open surgery.

In our study, we have considered some of the
main problems in laparoscopic surgery related to
short-term results, namely MOT, excess weight as a
limiting factor, and the need to use narcotic analge-
sics. Braga et al., with their randomized study, looked
at identical parameters and proved that the laparo-
scopic approach had significantly better results than
the open method. With regard to MOT, we observe a
significant difference in men and women in the lap-
aroscopic group, which is statistically significant,
while no similar difference is observed in the open
approach. The explanation for the increased opera-
tive time in laparoscopic operations in males can be
explained by the narrow pelvis and impaired ergo-
nomics in anterior rectal resections and perform-
ing total mesorectal extraction (TME). In a random-
ized study in patients treated for colon cancer, a lon-
ger operative time (142 x 118 min) was observed in
LS (p<0.001) (8). Regarding rectal cancer, a multi-
center study reported significantly longer times, as
did our study (180 x 150 min) among patients with
LS (p<0.001) (21). A meta-analysis of 25 randomized
trials also supported the claim of longer operative
times in laparoscopic colorectal surgery (22).

Obesity is rapidly becoming a global pandem-
ic and we are increasingly seeing overweight and
obese patients requiring LS. Although the ideal ap-
proach for these individuals is preoperative weight
loss, this is often difficult to achieve (23). Obesity was
once considered a contraindication for LS, however,
the laparoscopic approach is well suited for obese pa-
tients given their increased susceptibility to throm-
boembolic events and difficult wound healing after
laparotomy (23). In our study, we have looked at how
obesity affects the intraoperative time and we notice
a non-significant increase in MOT in obese patients
operated laparoscopically.

Minimally invasive surgery has been reported
to reduce postoperative pain and complications, and

shorten hospital stay (24). In the present study, pa-
tients undergoing minimally invasive colorectal sur-
gery had approximately equivalent analgesia values
in the intraoperative period and progressive reduc-
tion on postoperative days 1 to 3 compared with pa-
tients undergoing OS, who had more pain and re-
quired high doses of opioid analgesics after sur-
gery. This proves the advantage of the laparoscop-
ic approach as a minimally invasive method with
minimal trauma and postoperative comfort for the
patient.

CONCLUSION

The laparoscopic approach used to treat
colorectal cancer has proven advantages, such as
equivalent oncologic outcomes along with minimal
hospital stay, reduced pain, and minimal blood loss.
The proven limiting factors were confirmed in the
present study. They are male gender, which compli-
cates ergonomics during surgery, and obesity, which
leads to a number of problems related to the alter-
ation of anatomical structures. With the advance-
ment of technology and surgical laparoscopic expe-
rience, the minimally invasive approach will become
the main alternative for the treatment of this type of
pathology.
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