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Learning Curve at Laparoscopic Colorectal Surgery
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ABSTRACT
Aim: The learning curve at laparoscopic colorectal surgery is a long and laborious process. Therefore, despite its advantages, it cannot still be accepted
as the gold standard procedure. The purpose of this study is to compare the effect of learning curve at laparoscopic colorectal surgeries performed
begining period and surgeries after getting experienced.
Method: All cases who underwent laparoscopic colorectal surgery in Adnan Menderes University Department of General Surgery between December
2014 and May 2019 were included in the study. The study was divided into two groups as the first time cases and the cases after the completion of
the learning curve. The files of the cases were scanned and demographic data, types of operations, operation times, postoperative complications, oral
intake times in the postoperative period, length of hospital stay, and number of extracted lymph nodes were recorded. The numbers of both groups
were compared statistically.
Results: A total of 102 patients were included in this study and 71 (69.6%) of these patients were included in Group 1 and 31 (30.4%) of these
patients were included in Group 2. In terms of the duration of operations, the mean duration of operation was 149.2±28.14 minutes in Group 1 and
87.16±13.98 minutes in Group 2 (p=0.001). There were no statistically significant differences in the duration of hospitalization and oral intake in the
postoperative time in both groups. The number of extracted lymph nodes was 16.27±4.94 in Group 1 and 21.81±5.45 in Group 2 (p=0.001).
Conclusion: When experience increases in laparoscopic colorectal surgery, morbidity rate decreases and more complicated cases can be operated in
a shorter time.
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ÖZ
Amaç: Laparoskopik kolorektal cerrahide öğrenme eğrisi uzun ve zahmetli bir süreçtir. Bu sebeple birçok avantajına rağmen halen günümüzde
altın standart olarak kabul edilememektedir. Bu çalışmadaki amacımız laparoskopik kolorektal cerrahideki öğrenme eğrisinin ilk başlangıcındaki ve
tecrübe kazandıktan sonraki zamandaki ameliyatlar üzerine etkisinin karşılaştırılmasıdır.
Yöntem: Adnan Menderes Üniversitesi Kolorektal Bölümü’nde Aralık 2014- Mayıs 2019 tarihleri arasında laparoskopik kolorektal cerrahi uygulanmış
tüm olgular çalışmaya dahil edildi. Çalışma, ilk başlanan olgular ve eğitim eğrisinin tamamlandığı olgular olarak 2 gruba ayrıldı. Olguların dosyaları
taranıp demografik verileri, ameliyat çeşitleri, ameliyat süreleri, ameliyat sonrası gelişen komplikasyonlar, postoperatif dönemde oral alıma geçiş
günleri, hastanede yatış süreleri, çıkartılan lenf nodu sayıları kaydedildi ve her iki grubun sayıları istatistiksel olarak karşılaştırıldı.
Bulgular: Çalışmaya toplam 102 hasta dahil edilmiş olup 71’i (%69,6) grup 1, 31’i ise (%30,4) grup 2’ye dahildir. Ameliyat sürelerine bakıldığında
ise grup 1’de ortalama süre 149,2±28,14, grup 2’de ise 87,16±13,98 dakika bulunmuştur (p=0,001). Her iki grupta orala başlama ve hastanede
yatış sürelerinde istatistiksel olarak anlamlı bir farklılık bulunmaz iken, çıkartılan lenf nodu sayısına bakıldığında grup 1’de 16,27±4,94, grup 2’de
21,81±5,45 olarak saptanmıştır (p=0,001).
Sonuç: Laparoskopik kolorektal cerrahide tecrübe arttıkça ameliyatta morbidite oranı azalmakta ve daha kısa sürede daha komplike olgular
yapılabilmektedir.
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Introduction
Laparoscopic colorectal surgery has been evolving procedure
since the early 1990s, especially with the development
of laparoscopic staplers.1,2 As it is known, laparoscopic
colorectal surgery is a procedure in which the duration
of hospitalization is shorter compared to open surgery,
the analgesic requirement in the postoperative period is
less needed, better cosmetic results are obtained and the
gastrointestinal system can work more quickly.3 However,
despite the fact that colorectal surgery has many advantages
and low morbidity rates, it is still not considered as the gold
standard procedure among colorectal surgeons.4 One of the
reasons for this is probably the fact that the learning curve
is long and steep.5
The purpose of this study is to compare the effect of learning
curve at laparoscopic colorectal surgery on the first time
surgeries and surgeries after gaining experience.

Materials and Methods
All cases who underwent laparoscopic colorectal surgery in
Adnan Mendres University Department of General Surgery
between December 2014 and May 2019 were included in the
study. This study was approved by local ethical committee.
All cases were performed by the same general surgeon and
his team.
The cases that were performed between December 2014 and
January 2018 were evaluated as Group 1, and after gaining
experience, the cases which were published in the literature
between January 2018 and May 2019 were evaluated as group
2. The cases including conversion to open surgery were
excluded from study. The files of the cases were scanned
and demographic data, types of operations, operative
times, postoperative complications, oral intake times in the
postoperative period, length of hospital stay, and number of
extracted lymph nodes were recorded. The numbers of both
groups were compared statistically.
Statistical Analysis
SPSS 25 (IBM Corp. Released 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.)
statistical package program was used to evaluate the data.
Variables were expressed using mean ± standard deviation,
percentage and frequency values. Variables were evaluated
(Shapiro Wilk and Levene test) after normalization, after
homogeneity of variances was checked. In the analysis of
data, student’s t-tests were used for the comparison of two
groups. When student’s t-test did not provide preconditions,
the Mann-Whitney U test was used. Categorical data were
analysed by the Fisher’s exact test and chi-square test. When
the expected frequencies were less than 20%, the Monte
Carlo Simulation method was used for the inclusion of

these frequencies in the analysis. The value of p<0.05 was
accepted as significant.

Results
A total of 102 patients were included in this study and 71
(69.6%) of these patients were included in group 1 and 31
(30.4%) were included in group 2. The mean age of group
1 was 68.76±9.05 years, and the mean age of group 2 was
65.06±12.52 years (p=0.001). There were statistically no
significant differences in the duration of hospitalization and
oral intake in the postoperative time in both groups. The
number of extracted lymph nodes was 16.27±4.94 in group
1 and 21.81±5.45 in group 2 (p=0.001) (Table 1). In terms of
the duration of operations, the mean duration of operation
was 149.2±28.14 minutes in group 1 and 87.16±13.98
minutes in group 2 (p=0.001).
Complications occurred in six patients. Five of these patients
(83.3%) were in group 1 and one (16.7%) was in group
2 (p=0.689). No complication was observed in 96 cases.
Transrectal anterior resection was performed with natural
orifice transluminal endoscopic surgery (NOTES) technique
to a patient in group 2. No mortality was observed in both
groups (Table 2).

Discussion
Advanced laparoscopic surgery has been used safely in many
procedures recently but it is still not considered as the gold
standard in colorectal surgery.6,7 One of the probable reasons
for this is the fact that the learning curve is long and steep.5
The laparoscopic colorectal surgery, which is known to have
more advantages than open surgery, provides significant
benefit in obese, high ASA score and old patients.8
Because the learning curve in laparoscopic colorectal surgery
is long and difficult, the benefit of simulation courses on
cadavers and animals is quite good for the surgeon.9 COLOR
is the most known one studied at laparoscopic colorectal
surgery.10 In our country, it is thought that the initiatives
and contributions of many associations and professional
Table 1. No mortality was observed in both groups
Before

After

n=71

n=31

Age

68.76±9.05

65.06±12.52

0.100

Operation time

149.2±28.14

87.16±13.98

0.001**

Hospitalization

7.77±14.51

4.9±1.11

0.280

Oral intake

1.7±0.6

1.65±0.55

0.640

Lymph node

16.27±4.94

21.81±5.45

0.001**

**: p<0.01

p
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groups on this subject have important contributions to
many young surgeons. Many publications and studies
show that an experienced surgical team reduces operation
time, conversion to open surgery and complication rate.11
According to the study conducted by Li et al.12, after 6080 series on laparoscopic colorectal surgery, surgical
acceleration, morbidity and decrease in complication were
observed in cases. Simon et al.13 described this learning curve
in 30-70 cases, while Bennet et al.14 described in 10-40 cases.
In this study, after 70 cases, the duration of the operation
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was shortened and the number of removed lymph nodes
increased. There was no statistically significant difference in
the complication rate.
In some studies, the rate of conversion from laparoscopic
surgery to open surgery was 7-25% and in some studies,
it was reported as 2-41%.15,16 In this study, the cases with
conversion to open surgery from laparoscopic surgeries
were excluded from the study because these data were not
recorded. That is one of the important limitations of the
study. In order to evaluate this study more meaningfully,

Table 2. Comparison of complications between the two groups
Before
After

Group
Male

Gender
Female
Diverticulum
Disease type

Malignancy
Polyp
Abdominoperineal resection
Anterior resection
Coloanal anastomosis

Anatomic location
Low anterior resection
Right colectomy
Subtotal colectomy
None
Complication
Detected
Total %
**: p<0.01

Total

n

46

18

64

%

71.9%

28.1%

1000%

n

25

13

38

%

65.8%

34.2%

100.0%

n

0

2

2

%

0.0%

100.0%

100.0%

n

71

27

98

%

72.4%

27.6%

100.0%

n

0

2

2

%

0.0%

100.0%

100.0%

n

4

1

5

%

80.0%

20.0%

100.0%

n

29

13

42

%

69.0%

31.0%

100.0%

n

2

0

2

%

100.0%

0.0%

100.0%

n

18

9

27

%

66.7%

33.3%

100.0%

n

17

8

25

%

68.0%

32.0%

100.0%

n

1

0

1

%

100.0%

0.0%

100.0%

n

63

29

92

%

68.5%

31.5%

100.0%

n

5

1

6

%

83.3%

16.7%

100.0%

n

71

30

101

70.3%

29.7%

100.0%

p

0.518

0.009**

0.94

0.689
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it is thought that prospective planning in a new beginning
centre and the rates of conversion to open surgery from
laparoscopic surgery should be included in these studies.
Patient selection is one of the most important factor when
beginning laparoscopic colorectal surgery.17 Dinçler et
al.18 suggest that the study curves should be started with
sigmoid colectomies with no Body Mass index without
comorbidity. It is stated that they can continue the series
with more complicated and mixed cases in later periods.
Especially when surgeons gain experience, they can also be
more liberal in the use of laparoscopy in cases of diverticular
disease and diverticulitis attack.19 In this study, there were
no diverticular disease in group 1, and 2 patients in group 2
had diverticulitis. Again, expanding the policy of liberalism
slightly, first NOTES transrectal anterior resection case was
applied in Group 2.
Many studies in the literature show that intraoperative and
postoperative complication rates in laparoscopic colorectal
surgery decrease with increasing experience.20,21 In this
study, it was observed that postoperative complication
rate decreased as the experience increased but it was not
statistically significant. Again, adequate oncologic lymphatic
dissection was performed in both groups, but it was thought
that total mesocolic and total mesorectal excision would
be better with the increasing experience. As a result of this
study, the learning curve in laparoscopic colorectal surgery
is a long and time-consuming process, and with an increase
in the experience of the surgeon, more complex cases can
be coped with.
Study Limitations
Because of our patients’ low number, we have to add our
patients in our study. So, we cannot classify the patients for
their surgery types.

Conclusion
With the increase experience of surgeon, more complicated
cases can be operated in shorter time with low morbidity
rate.
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