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Abstract
Objective: Although laparoscopic colon cancer surgeries have increased in recent years, their oncological
competence is questioned. In our study, we aimed to evaluate oncological competence by comparing
laparoscopic and open surgery.

Method: The study was planned retrospectively. A total of 94 patients were included in the study, 42 of
whom underwent laparoscopy, and 52 patients underwent open surgery. Both groups were compared in
terms of demographic characteristics, staging, number of benign/malignant lymph nodes, histological
findings, and complications.

Result: The final pathology report of all patients was adenocarcinoma. The median number of dissected
lymph nodes was 20.9 in the open group (8-34) and 19.46 in the laparoscopy group (7-31) (p = 0.639). The
median number of dissected malignant lymph nodes was 1 (0-13) in the open surgery group and 3.1 (0-8) in
the laparoscopy group (p = 0.216). The laparoscopy group exhibited a longer operation time (281.2 ± 54.2 and
221.0 ± 51.5 min, respectively; p = 0.036) than the open surgery group, but a shorter intensive care unit (ICU)
discharge, quicker initiation oral feeding, and shorter length of hospital stay (4.0 ± 0.9 vs 5.7 ± 2.0 days,
respectively; p < 0.001).

Discussion: Laparoscopic surgery elicits many benefits such as less wound infection, lower requirement for
blood transfusion, shorter hospitalization, quicker initiation of oral feeding, and mobilization. Our study has
shown that laparoscopic surgery provides quite adequate lymph node dissection when compared to
oncological surgery, which is viewed with suspicion in the light of these benefits of laparoscopy.
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Introduction
Colorectal cancer is the third most common cancer worldwide and ranks fourth in cancer-related deaths [1].
Surgery still stands as the gold standard in the treatment of colorectal malignancies to provide a complete,
customized, and final treatment. The first series of laparoscopic colorectal surgery were reported in the
United States in 1991 [2]. Later, laparoscopic interventions for colorectal cancer, appendicitis, and
diverticulitis were included in the list of indications [3]. Although in 1994, some authors claimed that
laparoscopic colorectal surgery is contraindicated due to trocar site tumor growth, it is not accepted
today [4]. The study of Berends et al. [5] reported port-side recurrence as 21%; however, some available
studies are reporting this rate below 1% [6].

In today's world, laparoscopic surgery is a widely used procedure. Therefore, clinical trials were conducted to
compare short-term and long-term survival outcomes with those of open surgery, and laparoscopic surgery
was proven to be a superior option to open surgery in terms of length of hospital stay, surgical
complications, faster recovery, return to work, and aesthetic and immunological effects [7-9]. In the light of
these studies, laparoscopy was found to be safe and efficient to use in cases of colorectal cancer [10-13].
However, experts are still investigating whether laparoscopic surgery follows oncologic principles and
whether oncologic outcomes are equivalent to those of open surgery.

Also, laparoscopic colorectal surgery has not received widespread approval and is not considered the gold
standard treatment globally. Patients who had laparoscopic surgery or open surgical resection for colorectal
cancer had short-term histological outcomes and complication rates compared to this study.
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Materials And Methods
The research comprised patients who were diagnosed with colorectal cancer and had surgery at the Hitit
University Hospital between December 2019 and October 2021. A total of 42 patients who underwent
laparoscopic surgery were included in the study. Additionally, 52 patients with similar age and gender
distribution who underwent open surgery were randomly selected.

Patients with a body mass index above 30 kg/m2, distant metastases, synchronous tumors, and patients who
were operated on for mechanical bowel obstruction were excluded from the study. All procedures were
performed by an experienced colorectal surgical team. A total of 94 patients meeting the criteria were
included in the study.

Ethics committee approval was received from the Hitit University Ethics Committee in 2022 (Ethics
Committee Decision Number: 2022-14). The study was conducted in compliance with the Declaration of
Helsinki. Patients whose data were completely accessible and who fit the research requirements were added
after a retrospective examination of the clinical archive system.

Colorectal cancer diagnosis and synchronous tumor detection were confirmed by colonoscopy and
colonoscopic biopsy. The participants in the research were separated into two groups: those who underwent
laparoscopic surgery and those who underwent open surgery. Thoracic and abdominal tomography was
routinely performed on all patients to determine whether distant metastases were present. Preoperative
bowel cleansing was routinely performed in all patients. All patients received prophylactic antibiotics and
anti-thromboembolism drugs. Open and laparoscopic colorectal surgery procedures were performed
according to previously published standard protocols. Both groups were compared in terms of demographic
characteristics, staging, number of benign/malignant lymph nodes, histological findings, and complications.
The seventh edition of the American Joint Committee on Cancer was used for staging.

Statistical analysis
Statistical analysis was performed using IBM SPSS (Statistical Package for the Social Sciences) Statistics for
Windows, Version 22.0 (IBM Corp., Armonk, NY). The age variable was reported as mean SD and analyzed
with a t-test. Normally distributed data were analyzed by the t-test. The Mann-Whitney U test was used to
analyze non-normally distributed data, expressed as median and range. The Shapiro-Wilk test was used to
determine data normality. A p-value of below 0.05 was considered statistically significant.

Results
Open surgery (n = 52, 55.4%) and laparoscopic surgery (n = 42, 44.6%) were performed in a total of 94
patients. The final pathology report of all patients was adenocarcinoma. While a total of five patients had
poorly differentiated adenocarcinoma, 42 patients had moderately differentiated adenocarcinoma and 47
patients had well-differentiated adenocarcinoma. In the open surgery and laparoscopic groups, the number
of stage 1 patients was 11 (10.3%) and five (11.9%), respectively, while 21 (38.8%) and 19 (45.2%) patients
were diagnosed as stage 2, and 22 (40.7%) and 18 (42.8%) patients were diagnosed as stage 3 (p = 0.682).

The median number of dissected lymph nodes was 20.9 in the open group (8-34) and 19.46 in the
laparoscopy group (7-31) (p = 0.639). The median number of dissected malignant lymph nodes was 1 (0-13)
in the open surgery group and 3.1 (0-8) in the laparoscopy group (p = 0.216) (Table 1). Blood transfusion was
required in 10 patients in the open surgery group and seven patients in the laparoscopy group (p = 0.256).
Anastomotic leakage was observed in a total of three patients, two of which were in the open surgery group
and one was in the laparoscopy group (p = 0.456). The laparoscopy group exhibited a longer operation time
(281.2 ± 54.2 and 221.0 ± 51.5 min, respectively; p = 0.036) than the open surgery group but a shorter ICU
discharge, quicker initiation of oral feeding, and shorter length of hospital stay (4.0 ± 0.9 vs. 5.7 ± 2.0 days,
respectively; p < 0.001) All operations were successfully completed without damaging the adjacent organs or
blood vessels.
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Number of patients, n (%) 52 (55.4) 42 (44.6)  

Age, years, Mean ± SD 64.25 ± 9.56 65.87 ± 12.75 0.559

Gender n (%)   0.211

Female 22 (42.4) 20 (47.6)  

Male 30 (57.6) 22 (52.4)  

Pathology n (%)   0.831

Low differentiated adenocarcinoma 3 (5.7) 2 (4.7)  

Moderately differentiated adenocarcinoma 20 (38.4) 20 (47.6)  

High differentiated adenocarcinoma 22 (42.3) 20 (47.6)  

Final stage n (%)   0.682

1 11 (10.3) 5 (11.9)  

2 21 (38.8) 19 (45.2)  

3 22 (40.7) 18 (42.8)  

T stage n (%)   0.565

T1 2 (3.8) 2 (4.7)  

T2 6 (11.5) 8 (19)  

T3 42 (80.7) 31 (73.8)  

T4 2 (3.8) 1 (2.3)  

N stage n (%)   0.136

N0 25 (48) 18 (42.8)  

N1 26 (50) (52.3)  

N2 1 (2) 2 (4.7)  

Number of LAP excessed, median (min-max) 20.9 (8-34) 19.46 (7-31) 0.639

Malignant LAP excessed, median (min-max) 1 (0-13) 3.1 (0-8) 0.216

Complications, n (%)    

İleus 6 (11.5) 5 (14.2) 0.485

SSI 6 (11.5) 1 (2.3) 0.032*

Leak 2 1  

Blood transfusion 10 (19.2) 7 (16.6) 0.256

Hospital stay, mean, day 10.4 ± 6.8 7.1 ± 4.9 0.048*

TABLE 1: Patient demographic features and pathological characteristics of the tumors
*Statistically significant data.

TNM, tumor-node-metastasis; T, tumor; N, node; SSI, surgical site infection; SD, standard deviation; LAP, lymphadenopathy; LP, laparoscopy.

A total of 21 patients developed early postoperative complications. A comparison of early complication rates
revealed that postoperative ileus occurred in six patients in the open group, while ileus occurred in five
patients in the laparoscopy group. There was no statistically significant difference (p = 0.485). However,
wound infection was observed in six patients undergoing open surgery and only one patient undergoing
laparoscopy (p = 0.032). The length of hospital stay was also statistically shorter in the laparoscopy group.
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Discussion
Laparoscopic surgery is currently being used in oncological situations with excellent results. This study has
shown that laparoscopic surgery provides quite adequate lymph node dissection when compared to
oncological surgery, which is viewed with suspicion in the light of these benefits of laparoscopy. We think
that laparoscopy, following a sufficient learning curve, is as advantageous and safe in malignant diseases, as
in benign diseases.

Colorectal cancer incidence is on the increase as a result of genetic predisposition, advanced age,
environmental factors, and lifestyle [14]. With the developing technology, minimally invasive approaches
come to the fore in the treatment of colorectal cancer. Despite the many accepted benefits of the
laparoscopic approach for colorectal cancer, its oncological adequacy is still questioned. In our study, we
compared single-center laparoscopy and open surgery for colorectal cancer, taking into account all the
advantages and disadvantages, especially with oncological competence in the foreground.

In the study of Kitona et al., laparoscopic and open colorectal surgery were compared; in this study, they
observed that laparoscopy resulted in a shorter hospital stay, faster recovery, and less site infection [15]. In
the COREAN (Comparison of Open versus laparoscopic surgery for mid or low REctal cancer After
Neoadjuvant chemoradiotherapy) and COLOR II (COlorectal cancer Laparoscopic or Open Resection)
studies, it was observed that the length of hospital stay was one day shorter in laparoscopy [16,17]. In
addition, two similar studies reported that hospital stay was seven days in laparoscopic surgery, while it was
eight days in open surgery [18-20]. In our study, the mean length of hospital stay was 10.1 days in open
surgery, while it was seven days in laparoscopic surgery, which was consistent with the literature.

In a study that included a meta-analysis of 3,410 patients, it was observed that the operation time was
shorter in open surgery, whereas the length of hospital stay was shorter in laparoscopy [21]. Although the
duration of open surgery was shorter than laparoscopic surgery in our study, there was no statistical
difference. According to the same meta-analysis, no statistical difference was found between the two groups
in terms of anastomotic leakage and postoperative ileus [21].

In our study, leakage occurred in two patients in open surgery and one patient in laparoscopic surgery, but
there was no statistical difference. Furthermore, we observed postoperative ileus in six patients undergoing
open surgery and five patients undergoing laparoscopic surgery, but there was no statistical difference.
However, as shown by the same meta-analysis and supported by our study, wound infection was more
common in open surgery. This is due to larger incisions in open surgery and a greater risk of contamination
during resection and anastomosis.

A meta-analysis of 4,747 patients reported a lower requirement for blood transfusion in laparoscopy than in
open surgery [22]. In the study conducted by Sheng et al., no difference was observed between the two
groups in terms of the requirement for blood transfusion [23]. Consistently, the requirement for blood
transfusion was lower in the laparoscopy group in our study, but there was no statistical significance. This
may be due to the small number of grouped patients.

Referring to the oncological results in which actual laparoscopic surgery is investigated, the study of Tong et
al. found no difference between laparoscopy and open surgery in lymph node dissection [22]. Although the
number of lymph nodes was higher in the laparoscopy group in the study of Yang et al., no statistically
significant difference was observed [24]. In the study of Liang et al., no significant difference was found
between the open and laparoscopic surgeries in terms of proximal, distal, and radian surgical margins and
the number of lymph nodes dissected [25].

Shuai-Xi Yang compared robotic, laparoscopy, and open surgeries and reported that robotic surgery was
superior in lymph node dissection, but no statistically significant difference was observed between the
laparoscopy and open surgery [26]. In our study, a mean of 20.9 lymph nodes was dissected in open surgery,
whereas a mean of 19.46 lymph nodes was dissected in laparoscopy, and no statistically significant
difference was observed. Although our results are consistent with the literature, no oncological difference
was observed between the open and laparoscopic surgeries. This may be attributed to efficient visualization
and dissection of both vessels and lymph nodes, thanks to the high-resolution image quality in laparoscopic
surgery. Moreover, a higher number of dissected lymph nodes in robotic surgery supports our thesis.

Although the results of our study are consistent with the literature, the fact that it is single-centered and has
a relatively low number of patients may be a limiting factor. Additionally, we think that increased quality of
the technical equipment in practice can especially improve the results of oncological surgery.

Conclusions
As a result, laparoscopic surgery is a surgical procedure with many advantages to oncological colon surgery.
It has the advantages of less hospital stay and fewer complications. However, it was seen in the study that it
is not different from open surgery in terms of oncology, and adequate surgical margin and lymph node
dissection can be achieved. We think that laparoscopic surgery in colon cancers is safe in terms of oncology.
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Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Hitit University Clinical
Research Ethics Committee issued approval 2022-14. Ethics committee approval was received from the Hitit
University Clinical Research Ethics Committee in 2022 (Ethics Committee Decision Number: 2022-14). The
study was conducted in compliance with the Declaration of Helsinki. Patients whose data were completely
accessible and who fit the research requirements were added after a retrospective examination of the clinical
archive system. Animal subjects: All authors have confirmed that this study did not involve animal subjects
or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare
the following: Payment/services info: All authors have declared that no financial support was received
from any organization for the submitted work. Financial relationships: All authors have declared that they
have no financial relationships at present or within the previous three years with any organizations that
might have an interest in the submitted work. Other relationships: All authors have declared that there are
no other relationships or activities that could appear to have influenced the submitted work.

References
1. Haraldsdottir S, Einarsdottir HM, Smaradottir A, Gunnlaugsson A, Halfdanarson TR: [Colorectal cancer -

review]. Laeknabladid. 2014, 100:75-82. 10.17992/lbl.2014.02.531
2. Jacobs M, Verdeja JC, Goldstein HS: Minimally invasive colon resection (laparoscopic colectomy). Surg

Laparosc Endosc. 1991, 1:144-50.
3. Shinagawa T, Tanaka T, Nozawa H, et al.: Comparison of the guidelines for colorectal cancer in Japan, the

USA and Europe. Ann Gastroenterol Surg. 2018, 2:6-12. 10.1002/ags3.12047
4. Ramos JM, Gupta S, Anthone GJ, Ortega AE, Simons AJ, Beart RW Jr: Laparoscopy and colon cancer. Is the

port site at risk? A preliminary report. Arch Surg. 1994, 129:897-9. 10.1001/archsurg.1994.01420330011001
5. Berends FJ, Kazemier G, Bonjer HJ, Lange JF: Subcutaneous metastases after laparoscopic colectomy.

Lancet. 1994, 344:58. 10.1016/s0140-6736(94)91079-0
6. Zmora O, Gervaz P, Wexner SD: Trocar site recurrence in laparoscopic surgery for colorectal cancer . Surg

Endosc. 2001, 15:788-93. 10.1007/s004640080151
7. Yang SY, Roh KH, Kim YN, et al.: Surgical outcomes after open, laparoscopic, and robotic gastrectomy for

gastric cancer. Ann Surg Oncol. 2017, 24:1770-7. 10.1245/s10434-017-5851-1
8. Kagawa Y, Yamada D, Yamasaki M, et al.: The association between the increased performance of

laparoscopic colon surgery and a reduced risk of surgical site infection. Surg Today. 2019, 49:474-81.
10.1007/s00595-019-1760-1

9. Rausa E, Kelly ME, Asti E, Aiolfi A, Bonitta G, Bonavina L: Right hemicolectomy: a network meta-analysis
comparing open, laparoscopic-assisted, total laparoscopic, and robotic approach. Surg Endosc. 2019,
33:1020-32. 10.1007/s00464-018-6592-3

10. Lacy AM, García-Valdecasas JC, Delgado S, Castells A, Taurá P, Piqué JM, Visa J: Laparoscopy-assisted
colectomy versus open colectomy for treatment of non-metastatic colon cancer: a randomised trial. Lancet.
2002, 359:2224-9. 10.1016/S0140-6736(02)09290-5

11. Veldkamp R, Kuhry E, Hop WC, et al.: Laparoscopic surgery versus open surgery for colon cancer: short-term
outcomes of a randomised trial. Lancet Oncol. 2005, 6:477-84. 10.1016/S1470-2045(05)70221-7

12. Liang JT, Huang KC, Lai HS, Lee PH, Jeng YM: Oncologic results of laparoscopic versus conventional open
surgery for stage II or III left-sided colon cancers: a randomized controlled trial. Ann Surg Oncol. 2007,
14:109-17. 10.1245/s10434-006-9135-4

13. Shukla PJ, Trencheva K, Merchant C, et al.: Laparoscopic resection of t4 colon cancers: is it feasible? . Dis
Colon Rectum. 2015, 58:25-31. 10.1097/DCR.0000000000000220

14. Tomita N, Ishida H, Tanakaya K, et al.: Japanese Society for Cancer of the Colon and Rectum (JSCCR)
guidelines 2020 for the Clinical Practice of Hereditary Colorectal Cancer. Int J Clin Oncol. 2021, 26:1353-
419. 10.1007/s10147-021-01881-4

15. Kitano S, Inomata M, Mizusawa J, et al.: Survival outcomes following laparoscopic versus open D3 dissection
for stage II or III colon cancer (JCOG0404): a phase 3, randomised controlled trial. Lancet Gastroenterol
Hepatol. 2017, 2:261-8. 10.1016/S2468-1253(16)30207-2

16. Kang SB, Park JW, Jeong SY, et al.: Open versus laparoscopic surgery for mid or low rectal cancer after
neoadjuvant chemoradiotherapy (COREAN trial): short-term outcomes of an open-label randomised
controlled trial. Lancet Oncol. 2010, 11:637-45. 10.1016/S1470-2045(10)70131-5

17. van der Pas MH, Haglind E, Cuesta MA, Fürst A, Lacy AM, Hop WC, Bonjer HJ: Laparoscopic versus open
surgery for rectal cancer (COLOR II): short-term outcomes of a randomised, phase 3 trial. Lancet Oncol.
2013, 14:210-8. 10.1016/S1470-2045(13)70016-0

18. Hyde LZ, Baser O, Mehendale S, Guo D, Shah M, Kiran RP: Impact of surgical approach on short-term
oncological outcomes and recovery following low anterior resection for rectal cancer. Colorectal Dis. 2019,
21:932-42. 10.1111/codi.14677

19. Kethman WC, Harris AH, Morris AM, Shelton A, Kirilcuk N, Kin C: Oncologic and perioperative outcomes of
laparoscopic, open, and robotic approaches for rectal cancer resection: a multicenter, propensity score-
weighted cohort study. Dis Colon Rectum. 2020, 63:46-52. 10.1097/DCR.0000000000001534

20. Kaya S, Sarı R: Quality of life after rectal cancer surgery: comparison of open and laparoscopic approaches .
Southern Clinics of Istanbul Eurasia. 2021, 32:8-12. 10.14744/scie.2020.99705

21. Li YS, Meng FC, Lin JK: Procedural and post-operative complications associated with laparoscopic versus
open abdominal surgery for right-sided colonic cancer resection: a systematic review and meta-analysis.
Medicine (Baltimore). 2020, 99:e22431. 10.1097/MD.0000000000022431

22. Tong G, Zhang G, Liu J, Zheng Z, Chen Y, Cui E: A meta-analysis of short-term outcome of laparoscopic
surgery versus conventional open surgery on colorectal carcinoma. Medicine (Baltimore). 2017, 96:e8957.

2022 Durak et al. Cureus 14(5): e24635. DOI 10.7759/cureus.24635 5 of 6

https://dx.doi.org/10.17992/lbl.2014.02.531?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.17992/lbl.2014.02.531?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/1688289/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ags3.12047?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ags3.12047?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archsurg.1994.01420330011001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archsurg.1994.01420330011001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0140-6736(94)91079-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0140-6736(94)91079-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s004640080151?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s004640080151?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1245/s10434-017-5851-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1245/s10434-017-5851-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00595-019-1760-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00595-019-1760-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00464-018-6592-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00464-018-6592-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(02)09290-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(02)09290-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1470-2045(05)70221-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1470-2045(05)70221-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1245/s10434-006-9135-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1245/s10434-006-9135-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/DCR.0000000000000220?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/DCR.0000000000000220?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10147-021-01881-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10147-021-01881-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2468-1253(16)30207-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2468-1253(16)30207-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1470-2045(10)70131-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1470-2045(10)70131-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1470-2045(13)70016-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S1470-2045(13)70016-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/codi.14677?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/codi.14677?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/DCR.0000000000001534?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/DCR.0000000000001534?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/scie.2020.99705?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/scie.2020.99705?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000022431?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000022431?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000008957?utm_medium=email&utm_source=transaction


10.1097/MD.0000000000008957
23. Sheng S, Zhao T, Wang X: Comparison of robot-assisted surgery, laparoscopic-assisted surgery, and open

surgery for the treatment of colorectal cancer: a network meta-analysis. Medicine (Baltimore). 2018,
97:e11817. 10.1097/MD.0000000000011817

24. Yang ZF, Wu DQ, Wang JJ, Lv ZJ, Li Y: Short- and long-term outcomes following laparoscopic vs open
surgery for pathological T4 colorectal cancer: 10 years of experience in a single center. World J
Gastroenterol. 2018, 24:76-86. 10.3748/wjg.v24.i1.76

25. Liang X, Hou S, Liu H, et al.: Effectiveness and safety of laparoscopic resection versus open surgery in
patients with rectal cancer: a randomized, controlled trial from China. J Laparoendosc Adv Surg Tech A.
2011, 21:381-5. 10.1089/lap.2010.0059

26. Yang SX, Sun ZQ, Zhou QB, et al.: Security and radical assessment in open, laparoscopic, robotic colorectal
cancer surgery: a comparative study. Technol Cancer Res Treat. 2018, 17:1533033818794160.
10.1177/1533033818794160

2022 Durak et al. Cureus 14(5): e24635. DOI 10.7759/cureus.24635 6 of 6

https://dx.doi.org/10.1097/MD.0000000000008957?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000011817?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000011817?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3748/wjg.v24.i1.76?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3748/wjg.v24.i1.76?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2010.0059?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2010.0059?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1533033818794160?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1533033818794160?utm_medium=email&utm_source=transaction

	Comparison of Short-Term Results of Laparoscopic and Open Surgeries for Colorectal Cancer: A Single-Center Experience
	Abstract
	Introduction
	Materials And Methods
	Statistical analysis

	Results
	TABLE 1: Patient demographic features and pathological characteristics of the tumors

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


