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Abstract

Introduction and objective. Colorectal cancer is the third most common cancer in males and the second in females in
the Świętokrzyskie region of southeast Poland. In 2015, 354 new colorectal cancer cases in males and 290 in females were
reported. Minimally invasive procedures with a modern approach to preoperative care have become a new challenge for
the surgeon and a link to robotic surgery. The aim of the study is to analysis surgical complications in the first years from
the introduction of laparoscopic procedures for colorectal cancer surgery.
Materials and method. Laparoscopic colon resection started at the Department of Surgical Oncology of the Świętokrzyskie
Cancer Centre in 2011. The method was applied in the treatment of 196 patients mainly with malignant tumour of the colon
and the rectum. In 30.6% of patients, open conversion to the procedure was performed. Complications and long-term results
were analysed, assessing the operating time, length of hospital stay, local complications as well as early and late mortality.
Results. The duration of laparoscopic procedures was longer compared to the treatment through laparotomy. The median
of hospital stay was seven days. The following complications were observed: infection of the surgical wound in 4.1% patients,
bleeding or wound dehiscence and hernia anastomosis in 2.4% patients. The conversion was performed in 58 patients,
most often because of adhesions (42%) or extensive infiltration of tumour (39%). Early postoperative mortality of up to 30
days after the surgery was observed in 0.5% patient, while within a year after surgery – in 8.2% of patients.
Conclusions. In the course of laparoscopic colon resection, no increase was observed in the number of perioperative
complications. A large percentage of conversion demonstrates the need for further training of the operating team.
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INTRODUCTION

MATERIALS AND METHOD

The development of new technologies and a better
understanding of the pathophysiology modify the methods
of treatments and assist physicians in the selection of
procedures. However, they are also a technical challenge
for surgeons who need to learn new and frequently complex
procedures [1].
Classical surgery is slowly being supplanted by laparoscopic
and robotic surgery. Treatment results obtained by means of
modern techniques are now comparable to “open” surgery
[2, 3]. It seems that in future the contemporary methods will
become the standard procedure. For this reason, in 2011,
laparoscopic techniques in the surgical treatment of cancer of
the colon and the rectum were introduced in the Oncological
Surgery Clinic of the Holycross Cancer Centre in Kielce.
The study presents and analyses the results of material from
the first seven years of applying laparoscopic surgery at the
Clinic. It also aimed to identify surgical complications in the
first years from the introduction of laparoscopic procedures
for colorectal cancer surgery.

Between 2011–2017 in the Oncological Surgery Clinic
laparoscopic procedures were performed in 196 patients,
and in 57 patients (29%) the procedure was completed
by laparotomy. At that time, there were four surgeons
performing operations and the maximum number of
procedures performed by one of them was 113. Patients
were not selected for laparoscopic treatment; it was carried
out after mechanical preparation of the intestine, supported
by anticoagulants and antibiotics. Small tumours in the
intestine were determined in the preoperative colonoscopy by
injecting ink. In the period under analysis, 101 males and 95
females were operated on. The average age of patients was 62.8
years, while the oldest patient operated on was 91-years-old.
A history of internal diseases and co-morbidities was
scored using the Charlson Comorbidity Index (CCI) and
additionally Age-Adjusted Charlson Comorbidity Index
(CCI-age). The mean score of the mentioned indexes was 3.2
and 5.2, respectively (maximum 11 points). In the analysed
group of patients, two were diagnosed with neuroendocrine
tumours, 12 were operated on due to advanced adenomas,
whereas the remaining 182 patients were diagnosed with
adenocarcinoma of the colon and rectum.
Among patients undergoing laparoscopic treatment only
(i.e. without conversion to laparotomy) the largest group
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RESULTS

Table 1. Basic characteristics of study group
Variable
Age (years)

n=196
62.8 ± 12.3

Gender, n (%)
Male

101 (51.5)

Female

95 (48.5)

Type of surgery, n (%)
Lapatoscopy

136 (69.4)

Laparotomy

60 (30.6)

CCI (points)

3.2 ± 1.4

CCI-age (points)

5.2 ± 2.0

T-stage, n (%)
cT1

22 (11.2)

cT2

47 (24)

cT3

103 (52.6)

cT4

17 (8.7)

Missing values, n (%)

7 (3.6)

N-stage, n (%)
cN0

122 (62.2)

cN1

64 (32.7)

cN2

3 (1.5)

Missing values, n (%)

7 (3.6)

The most frequent procedure in the analysed group of patients
was laparoscopic resection of the rectum, performed in 65
(33.2%) patients. The next most common procedure involved
laparoscopic right-sided haemicolectomy, performed in 39
(19.9%) patients, and sigmoid resection performed in 32
(16.3%) patients.
Conversion to laparotomy was performed in 58 (29.6%)
patients. The most common reason for performing
laparotomy included adhesions from previous surgery (42%)
and extensive tumour invasion (39%). The most frequent
procedure performed after conversion was right-sided
haemicolectomy, carried out in 24 (12.2%) patients, followed
by anterior resection of the rectum – 17 (8.7%) treatments.
During the 11 (5.6%), laparoscopic procedures and 13
(6.6%) procedures after conversion other procedures, such
as cholecystectomy, cystic ovarian resection, appendectomy,
or resection of a liver tumour, were performed. 17 (8.7%)
patients received neoadjuvant treatment: preoperative
radiotherapy in seven (3.5%) patients, exclusive systemic
treatment in seven (3.5%) patients and combined chemoradiation in three (1.5%) patients. Tables 2 and 3 present the
demographic and clinical characteristics of patients who
Table 2. Demographical and clinical characteristics of patients in the
laparoscopy group (without conversion)

UICC stage, n (%)
   I

64 (32.7)

  II

58 (29.6)

III

60 (30.6)

IV

7 (3.6)

Missing values, n (%)

7 (3.6)

Chemotherapy, n (%)
7 (3.6)

No

189 (96.4)

Radiation therapy, n (%)
Yes

7 (3.6)

No

189 (96.4)

Hormone therapy, n (%)

Sigmoid
resection

Rectal
resection

All, n (%)

39 (19.9)

32 (16.3)

65 (33.2)

Female

22 (11.2)

14 (7.1)

27 (13.8)

Male

17 (8.7)

18 (9.2)

38 (19.4)

Gender, n (%)

00–49

5 (2.6)

1 (0.5)

11 (5.6)

50–59

7 (3.6)

11 (5.6)

21 (10.7)

60–69

16 (8.2)

11 (5.6)

24 (12.2)

70–79

9 (4.6)

7 (3.6)

7 (3.6)

80+

2 (1.0)

2 (1.0)

2 (1.0)

cT1

4 (2)

3 (1.5)

12 (6.1)

cT2

11 (5.6)

9 (4.6)

13 (6.6)

cT3

19 (9.7)

19 (9.7)

38 (19.4)

cT4

2 (1.0)

1 (0.5)

1 (0.5)

Missing values, n (%)

3 (1.5)

no

1 (0.5)

cN0

24 (12.2)

21 (10.7)

45 (23)

cN1

12 (6.1)

11 (5.6)

19 (9.7)

T-stage, n (%)

Yes

3 (1.5)

No

193 (98.5)

Conversions, n (%)
Yes

58 (29.6)

No

138 (70.4)

Follow-up (days)

Right
haemicolectomy

Age, n (%)

Yes

Time of hospitalization (days)

Variable

7.8 (4.9)
902.1 ± 655.5

Variables – Age, CCI, CCI-age, Time of hospitalization and follow-up presented as mean ±
standard deviation; CCI – Charlson Comorbidity Index; CCI-age – Age-Adjusted Charlson
Comorbidity Index; T-stage – clinical stage of tumour; N-stage – clinical stage of nodes

comprised patients in the first clinical stage, according to
the TNM classification (48 patients – 24.4%). In the group
of patients who underwent laparotomy, tumour classified
as the III stage of clinical advancement was reported in 23
patients (11.8%). In the analysed material, nine patients had
been treated previoudsly for other malignancies.

N-stage, n (%)

cN2

no

no

no

3 (1.5)

no

1 (0.5)

   I

14 (7.1)

11 (5.6)

23 (11.7)

  II

10 (5.1)

10 (5.1)

22 (11.2)

III

12 (6.1)

10 (5.1)

15 (7.7)

IV

no

1 (0.5)

4 (2.0)

3 (1.5)

no

1 (0.5)

Missing values, n (%)
UICC stage, n (%)

Missing values, n (%)

no – not observed; T-stage – clinical stage of tumour; N-stage – clinical stage of nodes
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Table 3. Demographical and clinical characteristics of patients in the
laparoscopy with conversion group
Variable

Left
haemico
lectomy

Sigmoid
resection

Rectal
resection

Right
haemico
lectomy

All, n (%)

6 (3.1)

13 (6.6)

17 (8.7)

24 (12.2)

Female

4 (2.0)

7 (3.6)

7 (3.6)

14 (7.1)

Male

2 (1.0)

6 (3.1)

10 (5.1)

10 (5.1)

00–49

no

2 (1.0)

2 (1.0)

2 (1.0)

50–59

no

3 (1.5)

3 (1.5)

1 (0.5)

60–69

no

4 (2)

8 (4.1)

7 (3.6)

70–79

6 (3.1)

3 (1.5)

2 (1.0)

8 (4.1)

no

1 (0.5)

2 (1.0)

6 (3.1)

Gender, n (%)

Age, n (%)

80+
T-stage, n (%)
cT1

no

1 (0.5)

1 (0.5)

1 (0.5)

cT2

3 (1.5)

2 (1.0)

4 (2.0)

5 (2.6)

cT3

3 (1.5)

5 (2.6)

9 (4.6)

10 (5.1)

cT4

no

5 (2.6)

2 (1.0)

6 (3.1)

Missing values, n (%)

no

no

1 (0.5)

2 (1.0)

cN0

5 (2.6)

6 (3.1)

10 (5.1)

11 (5.6)

cN1

1 (0.5)

6 (3.1)

6 (3.1)

9 (4.6)

cN2

no

1 (0.5)

no

2 (1.0)

Missing values, n (%)

no

no

1 (0.5)

2 (1.0)

   I

3 (1.5)

3 (1.5)

5 (2.6)

5 (2.6)

  II

2 (1.0)

3 (1.5)

5 (2.6)

6 (3.1)

III

1 (0.5)

6 (3.1)

5 (2.6)

11 (5.6)

IV

no

1 (0.5)

1 (0.5)

no

Missing values, n (%)

no

no

1 (0.5)

2 (1.0)

N-stage, n (%)

UICC stage, n (%)

no – not observed; T-stage – clinical stage of tumour; N-stage – clinical stage of nodes

underwent successful laparoscopic treatment and patients
who required conversion to open surgery.
The average time of laparoscopic procedure was,
respectively: 3.2 hours for right-sided haemicolectomy, 3.1
hours for resection of the sigmoid, and 3.2 hours for resection
of the rectum. Accordingly, the conversion of these treatments
lasted an average of 2.8, 2.5 and 2.8 hours. Generally, the
average treatment time was 3.1 hours (minimum 1.4 hours,
maximum 11.1 hours).
In the analysed period of seven years of studying
the laparoscopic method, 21 (10.7%) patients reported
complications during hospitalization: surgical site infection
in eight (4.1%) patients, bleeding in two (1%) patients,
eventeration in one (0.5%) patient, hernia in troacar wound in
one (0.5%) patient, anastomotic leakage in two patients (1%),
metabolic, cardiac and psychiatric complications in three
(1.5%) patients. Most of these complications were treated
conservatively, three (1.5%) patients underwent relaparotomy,
one patient – re-laparoscopy, while one patient required
endoscopic intervention. The average hospital stay was 7.8
days (ranging from 5–38 days). The longest stay was reported
in a patient with anastomotic leakage, treated conservatively.
The total observation period after surgical treatment
equalled, an average, 902 days (median 687 days of

observation). Postoperative mortality (up to 30 days after
surgery) was 0.5% (one death). 18 (9.2%) patients died within
a year of the operation. In the group in which the Charlson
Comorbidity Index (CCI) was four points, two patients
died within 90 days. Table 4 presents information about the
complications and deaths reported in the study group (both
for patients with conversion to laparotomy and for patients
operated laparoscopically only).
Table 4. Complications and mortality
Complications

Laparoscopy

Open surgery

All

Wound infection, n (%)

1 (0.5)

7 (3.6)

8 (4.1)

Bleeding, n (%)

1 (0.5)

1 (0.5)

2 (1.0)

no

1 (0.5)

1 (0.5)

Eventeration, n (%)
Inciscional hernia, n (%)

1 (0.5)

no

1 (0.5)

Anastomotic leak, n (%)

no

2 (1.0)

2 (1.0)

Ureter demaged, n (%)

1 (0.5)

no

1 (0.5)

30-days mortality, n (%)

no

1 (0.5)

1 (0.5)

90-days mortality, n (%)

1 (0.5)

no

1 (0.5)

no – not observed

DISCUSSION
Colorectal cancer is the third most common cancer in males
and the second in females in the Świętokrzyskie region.
In 2015, 197 incidents of colon cancer in males and 179 in
females were reported, whereas 155 males and 104 females
suffered from rectosigmoid junction and cancers of the
rectum [4].
Since the introduction of laparoscopic cholecystectomy
into surgical practice, there has been significant technological
progress associated with the construction of cameras, image
quality and improved methods of mechanical sewing. This
has led to the common use of laparoscopy in colon resection.
The results of surgical treatment of colorectal cancer by the
open approach and laparoscopy are similar, as confirmed by
studies in large groups of patients. A good example would be
the multi-centre European study COLOR, initiated in 1997,
evaluating the efficacy of laparoscopy compared to the open
procedure for colon cancer in terms of early complications
and late treatment results [3]. The authors reported no
difference between the two methods of procedure in terms
of microscopic radicality of resection (both shoulders 98%).
Similar results were presented in a prospective multi-centre
study LAPCOLON by Huscher et al., who evaluated the
results of laparoscopic treatment of patients with colorectal
cancer, operated on in 2001–2004 [5]. In 95% of cases,
procedure performed was microscopically radical. Five-year
disease-free survival was observed in 86.7% of patients,
whereas in the group of patients aged 50–79, laparoscopy
was an independent factor significantly lowering mortality
(OR 0.59; p<0.001).
Similar conclusions were obtained in the multi-centre
randomized COLOR II study conducted in 2004–2010 [6].
The authors demonstrated a comparable amount of radical
resection, early mortality and number of perioperative
complications in patients treated by laparoscopic and open
methods. Early mortality in the evaluated patients was 1% in
patients treated laparoscopically and 2% in a group operated
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on by the classical method. Similar results were achieved in
patients treated in Kielce, recording 0.5% mortality within
30 days after surgery. A similar percentage of early mortality
was demonstrated in an Italian study – 1.2% [5] and a German
study – 0.9% [7].
In the current study, the number of surgical complications
after laparoscopic treatment was 10.7%. Similar results are
presented a Belgian prospective study evaluating treatment
outcomes in 2009–2015 in patients who reported 17.9%
complications [8], and by British researchers – 12.4% [9]. In
the group of older patients (>65-years-old) the number of
complications was greater, which is confirmed by Cummings
et al., who reported the proportion of complications at 21.5%
and early mortality at 3.3% [10]. Similar worse results in the
population of elderly people over 85 years of age are reported
by Devoto et al. [11], who assessed the number of surgical
complications at 23%, which was associated with greater
local severity of disease in these patients.
In the group of patients who underwent surgery in Kielce,
surgical site infection after laparoscopy was reported in seven
patients, representing 0.5% of the group. The results presented
by other authors range from 0% (Cummings et al. [10]) to
12.1% (Fagard et al. [8]).
One of the factors examined in the course of studying
laparoscopy, testifying to the training quality, is the
percentage of conversion. With the development of technical
skills and greater experience a decline in conversion to open
surgery is observed [12]. In the COLOR study, the percentage
of conversion was 17% [3], whereas in the LAPCOLON study
– 10.5% [5]. In the material obtained from the Świętokrzyskie
Cancer Centre the, average number of conversion was 30.6%,
which is most likely related to the learning curve. For the
first six years, an increase in the percentage of conversion up
to 40% was recorded, and in the following year, a reduction
to 35% was observed. According to the literature data, the
estimated number of laparoscopic surgeries which allows
achievement in proficiency in the art of laparoscopy is
a minimum of 55–62 resections of the colon [13], and over 60
resections of the rectum [14]. The average time of laparoscopic
procedure in the authors’ own material was longer than
using open surgery, and equalled more than three hours
(maximum 11 hours in a patient with iatrogenic damage to
the ureter). Similar observations have also been reported by
other researchers [3, 6]. However, it is not associated with an
increased rate of complications. The approach to patients who
are on the learning curve of a surgeon is problematic. Hence,
the desire to shorten the learning time because the initial
treatments are associated with worse outcomes and higher
rates of conversion [15]. On the other hand, laparoscopic
treatments lead to better results in older patients burdened
with chronic diseases [11]. After minimally invasive surgery,
post-operative pain is less intense and there are reduced
medical complications during hospitalization [3, 7].
Assessing elderly patients burdened with comorbidities,
undergoing laparoscopic treatment at our Centre, it has
been noted that this is a good method, resulting in tangible
benefits, and the observations are consistent with the results
of other authors. The DSCA study found that especially this
group of patients with a serious history of internal diseases
benefits from laparoscopic surgery [16].
Laparoscopic procedures applied in the treatment of
colorectal cancer, in recent years have gained widespread
acceptance and thus have consolidated their position thanks
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to numerous multi-centre studies, which confirmed the
efficacy, safety, and oncological results of such procedures.
These procedures have proved to be no worse than in the
case of open surgery, and in the perioperative period are
associated with fewer complications and a better quality
of life.
Limitations of the study. The lack of assessment of the
group of patients operated on by laparotomy for colorectal
cancer during the described period means that the number
of complications after laparoscopic procedures cannot be
compared with the open procedures in the field of surgical
site infection, bleeding or anastomotic leakage. For the same
reason, mortality after both types of treatments cannot be
assessed. A short period of observation does not allow for
unambiguous assessment of oncological results of treatment.
Laparoscopic experience regarding the operation of the team
of four surgeons does not take into account the division into
patients, whose surgical treatment fell on particular stages of
the doctor›s learning curve. The presented results only show
the authors’ experience and cannot be the basis for drawing
conclusions about the advantage of one of the methods of
surgical treatment over the other.
CONCLUSIONS
The number of complications in the analysed period of seven
years is comparable with reports from more experienced
centres. The high number of conversion indicates the need
for further training courses which will help to achieve
satisfactory surgical and oncological results.
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Zabiegi laparoskopowe w leczeniu chorych na raka jelita
grubego – ocena po wprowadzeniu techniki w ośrodku
onkologicznym
Streszczenie

Wprowadzenie i cel pracy. W województwie świętokrzyskim rak jelita grubego jest trzecim najczęściej występującym
nowotworem złośliwym u mężczyzn i drugim u kobiet. W 2015 roku odnotowano 354 nowych zachorowań u mężczyzn
i 290 u kobiet. Zabiegi minimalnie inwazyjne wraz z nowoczesnym podejściem do opieki okołooperacyjnej stały się nowym
wyzwaniem dla chirurga i łącznikiem do chirurgii robotowej. Celem pracy jest analiza powikłań chirurgicznych w pierwszych
latach od wprowadzenia technik laparoskopowych do operacji nowotworów jelita grubego.
Materiał i metody. W 2011 roku rozpoczęto w Klinice Chirurgii Onkologicznej Świętokrzyskiego Centrum Onkologii
laparoskopowe resekcje jelita grubego. Metodą tą leczono 196 chorych, głównie pacjentów z rakiem okrężnicy lub odbytnicy.
U 30,6% chorych wykonano konwersję do zabiegu metodą otwartą. Przeanalizowano powikłania oraz wyniki odległe,
oceniając czas zabiegu, długość pobytu pacjentów w szpitalu, powikłania miejscowe, śmiertelność wczesną i późną.
Wyniki. Czas zabiegów laparoskopowych był dłuższy w porównaniu do zabiegów przez laparotomię. Mediana pobytu
pacjenta w szpitalu wyniosła 7 dni. Odnotowano następujące powikłania: zakażenia miejsca operowanego u 4,1% chorych,
krwawienie, ewenterację lub przepuklinę oraz nieszczelność zespolenia u 2,4% pacjentów. Konwersję wykonano u 58 chorych,
najczęściej z powodu zrostów (42%) lub rozległego nacieku nowotworowego (39%). Wczesną śmiertelność pooperacyjną
do 30 dni od zabiegu odnotowano u 0,5% pacjentów, natomiast do roku po zabiegu u 8,2% chorych.
Wnioski. W trakcie laparoskopowych resekcji jelita grubego nie zaobserwowano zwiększonej liczby powikłań
okołooperacyjnych. Zabiegi laparoskopowe są bezpieczną metodą leczenia, szczególnie w grupie starszych chorych.
Duży odsetek konwersji świadczy o potrzebie doskonalenia umiejętności operującego zespołu.

Słowa kluczowe
chirurgia laparoskopowa, laparoskopia, rak jelita grubego, powikłania

