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Abstract 

Aim of the study. To analyze the outcomes of using laparoscopic methods in the treatment 
of patients with complicated forms of malignant colon diseases. 

Materials and Methods. A prospective cohort study included 109 (100 %) patients with 
complicated forms of colon cancer. 74 (67.89 %) patients had tumor-induced acute intestinal 
obstruction (AIO); 21 (19.27 %) had tumor perforation; 6 (5.50 %) had acute gastrointestinal 
bleeding (GIB); 3 (2.75 %) had both AIO and perforation; and 5 (4.59 %) had both AIO and 
bleeding.  

Results. Emergency surgeries were performed in 18 (16.51 %) patients, urgent surgeries in  
17 (15.60 %), and delayed surgeries in 74 (67.89 %). Laparoscopic techniques were used in  
31 (28.44 %) cases. In 71 (65.13 %) patients, laparotomy was performed. Postoperative 
complications occurred in 6 (19.35 %) laparoscopic cases, compared to 32 (41.03 %) 
laparotomy cases (p = 0.0286). Wound complications (seromas, hematomas, infiltrates, 
infections, dehiscence) were more frequent in the laparotomy group — 17 (21.79 %) vs. 1 (3.23 
%) in the laparoscopic group (p = 0.0083). Mortality was 5 (16.13 %) in the laparoscopic group 
and 18 (23.08 %) in the laparotomy group (p = 0.3781). Average hospital stay: 10.00 (8.00; 
13.00) days for laparoscopy vs. 19.00 (13.00; 27.00) days for laparotomy (p = 0.0011). 

Conclusions. Laparoscopic surgery methods can applied in treating all types of complicated 
colon cancer. This type of surgery reduced postoperative complications and hospital stay in 
research group. 
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Introduction 

Malignant diseases of the colon rank among the leading oncological pathologies in Ukraine and worldwide [1 - 
3]. 

In Ukraine, there is a negative trend in terms of screening detection of colon cancer (CC), resulting in every second 
patient with this pathology undergoing surgery at the stage of complicated disease progression [4, 5]. 
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With such a high frequency of occurrence, this formidable complication also has a high level of postoperative 
mortality, which is 42.0 - 57.0% [6, 7].  

This explained primarily by the fact that most patients with this pathology are elderly and senile and have a number 
of concomitant somatic diseases, which often decompensate against the background of the course of complications 
[8-10]. 

Given this, most doctors prefer emergency surgery, the main goal of which is to eliminate intestinal obstruction 
and save the patient's life, without taking into account the possibilities of radical surgical treatment [11, 12].  

However, these operations give negative both early postoperative and long-term results of the treatment of colon 
cancer - the level of perioperative complications and mortality remains consistently high, and survival rates are 
extremely low [13, 14]. 

Laparoscopic treatment methods have taken a leading place among scheduled oncological surgeries for patients 
with CC. However, despite numerous recommendations developed by leading global associations of emergency 
surgeons (World Society of Emergency Surgery) and oncologists (National Comprehensive Cancer Network), the 
possibility of using minimally invasive laparoscopic techniques in the treatment of patients with complicated forms 
of colon cancer remains debated [15, 16]. 

Therefore, studies aimed at assessing the feasibility and safety of using these methods in the treatment of patients 
with complicated forms of CC are relevant in today's urgent surgery and oncological surgery. 

Aim of the study 

To analyse the outcomes of using laparoscopic methods in the treatment of patients with complicated forms of 
malignant colon diseases. 

 

Materials and Methods 
A prospective cohort study was conducted at the surgical departments of the Municipal Emergency and 

Ambulance Hospital and the Municipal Hospital No. 7 in Zaporizhzhia between 2020 and 2023. The study group 
included 109 (100 %) patients with complicated forms of colon cancer. 

The gender structure of the group showed a predominance of female patients — 57 (52.29 %), while males 
accounted for  
52 (47.71 %). The mean age of the patients was 69.78 ± 16.37 years. 

The inclusion criteria in the study were: age over 18 years, presence of malignant disease of the colon with one of 
the complications (perforation, intestinal obstruction, intestinal bleeding) or a combination of these conditions, and 
consent to participate in the study. 

The exclusion criteria were: age under 18 years, presence of malignant disease of the rectum with complications, 
presence of synchronous cancer of another location, refusal to participate in the study, participation in another study, 
and death before the time of surgery. 

Upon hospitalisation, patients were examined according to existing protocols for the diagnosis and treatment of 
complicated colorectal cancer. Diagnostic methods included abdominal and retroperitoneal ultrasound, chest and 
abdominal X-ray, colonoscopy, and contrast-enhanced abdominal CT. Laboratory diagnostics included complete 
blood and urine tests, blood biochemistry, and coagulation profile.  

At the time of hospitalisation, all 109 (100 %) patients were assessed using the qSOFA (Quick Sequential Organ 
Failure Assessment) scale [11]. If the score was < 2, the condition was considered stable with a low risk of 
preoperative mortality. A score ≥ 2 indicated a critical condition with high mortality risk, prompting minimal 
diagnostic efforts and immediate treatment. 

In terms of tumor localization: cecal tumors were found in 13 (11.93 %) patients; ascending colon — 12 (11.01 %); 
hepatic flexure — 8 (7.34 %); transverse colon — 4 (3.67 %); splenic flexure — 2 (1.83 %); descending colon — 12 (11.01 
%); sigmoid colon — 43 (39.45 %); rectosigmoid junction — 13 (11.93 %), figure 1. 
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Figure 1. Structure of malignant colon diseases in the study group by localization, n = 109 

 

Among complications: 74 (67.89 %) patients had tumor-induced acute intestinal obstruction (AIO); 21 (19.27 %) 
had tumor perforation; 6 (5.50 %) had acute gastrointestinal bleeding (GIB); 3 (2.75 %) had both AIO and perforation; 
and 5 (4.59 %) had both AIO and bleeding. 

Preoperative examination and preparation followed a comprehensive perioperative strategy for managing 
patients with complicated CC [17]. 

Statistical analysis was carried out using STATISTICA 13.0 (TIBCO Software Inc.) and MICROSOFT EXCEL 2013. 
Data are presented as mean ± standard deviation (M ± m) for normally distributed data and median Ме (Q1; Q3) for 
non-normally distributed data. Differences between groups were evaluated using the Mann-Whitney U test. A result 
was considered statistically significant at p < 0.05. 

 

Results 
Emergency surgeries were performed in 18 (16.51 %) patients, urgent surgeries in 17 (15.60 %), and delayed 

surgeries in  
74 (67.89 %). 

Laparoscopic techniques were used in 31 (28.44 %) cases: 19 (25.68 %) with AIO, 7 (29.17 %) with perforation, 
and  
5 (45.45 %) with GIB. 

In 71 (65.13%) patients, laparotomy was performed; 7 (6.42%) laparoscopic procedures were converted to open 
surgery due to technical limitations. Among these, 55 (74.32%) had AIO, 17 (70.83%) had perforation, and 6 (54.55%) 
had GIB. 

Among laparoscopic cases: 24 (77.42 %) were primarily radical operations, 5 (16.13 %) were palliative, and 2 (6.45 
%) were symptomatic surgeries. 

Colostomies were created in 6 (16.13 %) patients. A small-to-large bowel anastomosis was performed in 4 
(12.90%) cases, and a large-to-large bowel anastomosis in 22 (70.97%) cases. To protect the primary anastomosis, 7 
(22.58 %) patients received a temporary ileostomy, which was closed within 2 – 3 weeks. 

Among 78 (71.56 %) laparotomy patients, 38 (48.72 %) had primarily radical surgeries (U = 19.5; p = 0.0169); 31 
(39.74 %) had palliative (U = 42.0; p = 0.0432); and 9 (11.54 %) had symptomatic (U = 54.5; p = 0.0602). 

Colostomies were performed in 23 (29.49 %) of these patients (U = 51.0; p = 0.0491). Small-to-large bowel 
anastomosis —  
11 (14.10 %) (U = 183.0; p = 0.6279); large-to-large — 44 (56.41 %) (U = 120.5; p = 0.3981); protective ileostomies —  
19 (24.36 %) (U = 278.0; p = 0.7378), table 1. 
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Table 1. Comparison of laparoscopic and open surgical interventions in the study group by main indicators, n = 

109 

№ Indicator Laparoscopic 
operations, n = 31 

Laparotomy operations,  
n = 78 

р 

1. Radical operations 24 (77.42 %) 38 (48.72 %) 0.0169 

2. Palliative operations 5 (16.13 %) 31 (39.74 %) 0.0432 

3. Symptomatic operations 2 (6.45 %) 9 (11.54 %) 0.0602 

4. Colostomy 6 (16.13 %) 23 (29.49 %) 0.0491 

5. Еnterocolic anastomosis 4 (12.90 %) 11 (14.10 %) 0.6279 

6. Сolonocolic anastomosis 22 (70.97 %) 44 (56.41 %) 0.3981 

7. Protective ileostomy 7 (22.58 %) 19 (24.36 %) 0.7378 
 

Postoperative complications occurred in 6 (19.35 %) laparoscopic cases, compared to 32 (41.03 %) laparotomy 
cases (U = 37.5; p = 0.0286). 

Wound complications (seromas, hematomas, infiltrates, infections, dehiscence) were more frequent in the 
laparotomy group — 17 (21.79 %) vs. 1 (3.23 %) in the laparoscopic group (U = 19.0; p = 0.0083).  

The overall complication structure was similar between groups, table 2. 

 

Table 2. Comparison of laparoscopic and open surgical interventions in the study group by complications, n = 
109 

№ Indicator Laparoscopic 
operations, n = 31 

Laparotomy operations,  
n = 78 

р 

1. Wound complications 1 (3.23 %) 17 (21.79 %) 0.0083 
2. Оverall complications  5 (16.12 %) 15 (19.24 %) 0.7326 

 

Mortality was 5 (16.13 %) in the laparoscopic group and 18 (23.08 %) in the laparotomy group (U = 134.0; p = 
0.3781). 

Average hospital stay: 10.00 (8.00; 13.00) days for laparoscopy vs. 19.00 (13.00; 27.00) days for laparotomy (U = 
9.5; p = 0.0011). 

 

Discussion 

Complicated forms of colon cancer remain a pressing and unresolved surgical and oncological challenge [18]. 

The widespread adoption and improvement of endoscopic techniques have transformed them from purely 
diagnostic tools into therapeutic-diagnostic complexes, capable of resolving some complications of colon cancer 
without surgery. This approach facilitates optimal preparation for one-stage radical surgery [19, 20]. 

The widespread use of laparoscopic technologies has made it possible to perform primary radical surgery even 
in complicated forms of colorectal cancer with minimal trauma to the patient, which allows for faster postoperative 
rehabilitation of patients, quicker return to work, fewer complications and the earliest possible initiation of specific 
treatment for the pathology - chemotherapy [22, 23]. 

Numerous studies emphasise that the presence of complications of malignant colon disease does not affect the 
long-term prognosis for patient survival. The primary criterion is the performance of oncological radical surgery, 
which can be achieved even in cases of complicated tumour forms [24]. 

Lygre KB, with coauthors, in a study involving 273 patients, indicates that postoperative complications occurred 
in 42.8% of patients treated with open surgery and 38.4% of patients treated using laparoscopic surgery, p = 0.3720. 
There were no grade IV or V Clavien-Dindo complications, and no reoperations due to anastomotic leakages [25]. 
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Li YS with coauthors in systematic review and meta-analysis of 26 studies involving a total number of 3410 
participants shows that the open resection was associated with a shorter length of surgery (MD: 48.63, 95% CI: 30.15-
67.12; p = 0.00001) whereas laparoscopic intervention was associated with a shorter hospital stay [MD (-3.09), 95% 
CI [-5.82 to (-0.37)]; p = 0.03]. Their analysis also showed 30-day re-admission and re-operation, and mortality to be 
similar between laparoscopic and open surgery for right colonic carcinoma resection. However, surgical wound 
infection (RR: 0.65, 95% CI: 0.50-0.86; p = 0.002) was significantly higher in patients undergoing open surgery. In 
conclusion, they say that laparoscopic surgery was almost comparable to open surgery in terms of post-operative 
outcomes for right-sided colonic cancer resection and was not associated with higher unwanted outcomes [26]. 

Podda M, with coauthors, made a systematic review and meta-analysis of 24 observational studies (21 
retrospective and 3 prospective cohort studies), analysing a total of 18 123 patients: 9024 received laparoscopic 
colectomy and 9099 underwent open surgery. In their analysis laparoscopic colectomy was associated with lower 
rates of mortality (RR 0.48, 95 % CI 0.41 to 0.56; p < 0.001; I2 = 0 %, fixed-effect model; QoE moderate) and 
complications (RR 0.61, 95 % CI 0.49 to 0.76; p < 0.001; I2 = 20 %, random-effects model; QoE very low) compared 
with an open procedure [27]. 

Our findings confirm the advantages of laparoscopy over laparotomy and support its inclusion in treating 
complicated colon cancer with proper patient selection and adequate preoperative preparation. 

 
Conclusions 

1. Laparoscopic surgery methods can be applied in treating all types of complicated colon cancer. 

2. The use of laparoscopic technologies reduces postoperative complications, especially wound-related ones 
(seromas, hematomas, infiltrates, infections, dehiscence) from 21.79 % to 3.23 %, p = 0.0083. 

3. Laparoscopic operations significantly reduce hospital stay from 19.00 (13.00; 27.00) days to 10.00 (8.00; 13.00) 
days,  
p = 0.0011. 

Prospects for further research 

The comparative analysis of the results of the use of laparoscopic techniques for the surgical treatment of patients 
with complicated forms of colon cancer compared to laparotomies made it possible to indicate the advantages of 
laparoscopic operations clearly. Expanding the indications for the use of minimally invasive methods will significantly 
improve the long-term treatment outcomes for patients in this category. 
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