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INTRODUCTION

Colorectal cancer ranks third and second in terms of cancer frequency in men and women respectively. Rectal cancer accounts for between 28% and 35% of all cases and is an important health problem, given the number of cases reported worldwide and the impact on the population. It has been estimated that by 2035, the total number of deaths from rectal cancer will increase by 60%, a figure that is influenced by the level of socio-economic development of each country.
	The treatment of rectal cancer requires a complex multidisciplinary 	approach in which surgical resection of the tumour remains the main component. The introduction of complete mesorectal excision, neoadjuvant radiochemotherapy and highly accurate imaging methods in preoperative diagnosis has improved the oncological outcome of rectal cancer, taking into account local recurrence and long-term survival. 
	Laparoscopic surgery has proven its superiority in many abdominal pathologies by reducing morbidity, wound infections, postoperative pain and hospitalisation compared to traditional surgery. However, the use of this approach in the treatment of rectal cancer is intensely debated in the literature, and national studies demonstrating oncological outcomes similar to those of open surgery while maintaining the advantages of the minimally invasive approach are needed. 
	The present thesis aimed to analyze in a comparative view the main pre-, intra- and postoperative clinical and therapeutic 	aspects of patients with rectal cancer, from the point of view of short and long term therapeutic results depending on the type of surgical approach used in their treatment, classical or laparoscopic. 
The paper presents a general part in which the main current legal details of the occurrence and clinical manifestations of rectal cancer, specific diagnostic methods, as well as the current therapeutic possibilities and indications are presented, and a special part in which the study is an analytical, prospective one, carried out on a group of 124 patients with rectal cancer, diagnosed and surgically treated in the General Surgery Clinic I of the Constanta County Emergency Hospital, in the period 2017-2021. The total of these patients was divided into two groups of patients, according to the type of surgery performed: patients operated by the classical route and patients operated by the laparoscopic route.







GENERAL PART 

The general part of the thesis provides important current details on the topographic and morphofunctional anatomy of the rectum, the epidemiology and aetiology of rectal cancer, the main morphological features of rectal neoplasm, the main investigations currently used in its diagnosis and staging, as well as current elements concerning the current multimodal treatment of rectal neoplasia.
Colorectal cancer ranks third and second in terms of cancer frequency in men and women respectively. In 2020, more than 1.9 million cases of colorectal cancer are reported.
Colorectal cancer is the second leading cause of death among cancer patients, accounting for approximately 935,000 deaths annually. 
Mortality from colorectal cancer is higher in the male population. The most significant male mortality rate is reported in Slovakia (29.6), followed by Hungary (29) and Croatia (28.2); Romania ranks 9th with a male mortality rate of 21.1.
The development of colorectal cancer is based on several factors. Individuals at high risk of developing colorectal cancer have been shown to have one of the following conditions in their history or family history: cancer, colon polyp, inflammatory bowel disease, diabetes mellitus or cholecystectomy. Behavioural factors are also important for the aetiology of this type of cancer. Overweight, obesity, mental inactivity, smoking, alcohol consumption, poor diet low in fibre, fruit, vegetables, calcium, but high in red and processed meat increase the risk of colorectal cancer.
Most rectal neoplasms (about 90%) are adenocarcinomas. Their defining feature is invasion through muscularis mucosae into the submucosa. Most cases are diagnosed as adenocarcinoma, which presents a variable macroscopic appearance: exophytic or endophytic lesions with varying degrees of fibrosis, ulcerated, infiltrative or vegetative formation. In general, the macroscopic appearance of a rectal neoplasm is ulcerated, with circumferentially elevated margins.
The characteristic microscopic appearance is represented by the glanduliform arrangement of the neoplastic cells, these glandular structures being atypical by: variability of their size and shape, lack of basement membrane, irregular stratified arrangement of their cells and atypical mitoses.
The most important prognostic factors in rectal cancer are: tumor stage at presentation, extramural tumor deposits, perineural invasion (IPN), lymphovascular invasion (LVI), histological extent of tumor differentiation, preoperative carcinoembryonic antigen (CEA) level, microsatellite instability (MSI), and RAS and BRAF mutations.
[bookmark: _Hlk125842903]Colorectal cancer may be suspected when lower digestive tract symptoms are present. The National Institute for Health and Care Excellence (NICE) has published a guide for doctors to identify patients with colorectal cancer. Symptoms such as rectal pain, palpable abdominal mass, abdominal pain, transit disturbances, unexplained weight loss and iron deficiency anaemia should be considered in the case of suspected malignancy of the colon or rectum.
The diagnosis of rectal cancer is established by performing a digital rectal examination and an endoscopy with biopsy for histopathological confirmation. Endoscopic methods (colonoscopy, sigmoidoscopy and rectoscopy) ensure detection of tumour formations, removal of biopsy material and inspection of the colon and the terminal portion of the small bowel. The following criteria must be met to perform a quality colonoscopy: adequate preparation of the colon, complete examination of the colonic frame to the cecum, with particular attention to complete excision of identified polyps. There are also non-invasive methods with good sensitivity and specificity, which can be used to visualise the whole colon, but cannot perform biopsies. Colonic endoscopic capsule (CEC) may be an alternative to colonoscopy in screening patients at moderate risk of colorectal cancer when conventional colonoscopy is not feasible, contraindicated or rejected by the patient.
Patients with rectal cancer need to be approached in a multidisciplinary way by a specialised team of radiologists, surgeons, oncologists, radiotherapists and pathologists. The following investigations are needed to define functional status and presence of metastases: blood count, liver and kidney function tests, serum CEA level and a computed tomography (CT) scan of the chest and abdomen.
Rectal cancer accounts for about 30% of colorectal cancers. In the 2000s, the management of locally advanced rectal tumours consisted of neoadjuvant radiotherapy (RT) (with or without chemotherapy), followed by surgical treatment and adjuvant chemotherapy. The introduction of neoadjuvant RT and EMT has reduced 5-year local recurrence rates to less than 10%. However, about 30% of patients with locally advanced rectal tumours develop distant metastases. In the last decade, new treatment regimens have been tried to improve patient survival and quality of life, treatment compliance and cost-effectiveness of treatment. In parallel with the development of new therapeutic options, the study of biomarkers for personalising treatment is becoming imperative.
The local recurrence rate after previous conventional rectal resection was high, ranging from 20% to 45% worldwide.Quirke et al. (1976) emphasized the importance of CRM and the connection between positive CRM and increased local recurrence rate. Circumferential resection margin ≤ 2 mm is associated with a local recurrence risk of 16% compared to 5.8% in patients with more mesorectal tissue around the tumor formation. Patients with margins ≤ 1 mm have a high risk of distant metastasis (37.6% vs. 12.7%) as well as poorer survival.
In 1979, Heald proposed a new concept, involving resection of the rectum along with the entire mesorectum. The basis of this concept lies in embryological aspects; the primitive bowel is suspended dorsally by a mesentery along its entire length, which persists in the rectum as a mesorectum.
The laparoscopic approach in the field of abdominal pathologies was introduced two decades ago, initially as a diagnostic method and later to perform minor surgery, the classic example being cholecystectomy. Laparoscopic surgery brings a number of well-known benefits as a result of much reduced tissue trauma: reduced incidence of pain, postoperative respiratory and wound complications (wound infections and incisional hernias), early discharge and much better aesthetic results compared to laparotomy.
Rectal cancer surgery remains a challenge, with a lot of debate about the best way to approach this pathology, such as the best means to achieve preoperative staging, the use of neoadjuvant therapy, the most appropriate method for the treatment of early tumour lesions (transanal excision, transanal endoscopic microsurgery) or the technical aspects of radical resection with sphincter preservation and optimal rectal reservoir reconstruction after proctectomy.



















PERSONAL CONTRIBUTION
PURPOSE AND OBJECTIVES

The PhD thesis aims to carry out a comparative study between the laparoscopic and classical approach in terms of surgical treatment of rectal cancer.
Thus, the main objective of the study is to present the main benefits of the laparoscopic surgical approach compared to the classical one, considering the established parameters.
The desired aspects were highlighted by a comparative study of clinical, surgical and postoperative parameters of the patients included. Thus, the current study considers data presented through preoperative, intraoperative, postoperative, financial and distant survival perspectives.

MATERIAL AND METHOD

The current study is a prospective study carried out between 01.01.2017 - 31.12.2021, over a period of 5 years, involving 124 patients diagnosed with rectal malignancies who underwent elective surgery during this period in the Emergency Clinical Hospital "Sfântul Apostol Andrei" Constanța.
The main objective of the study of these patients was to highlight the possible advantages of the laparoscopic approach in rectal cancer surgery, compared to classical surgery, in terms of preoperative perspectives, related to the clinical or morphological peculiarities of the patients, intra-operative specificities, in terms of the surgical technical challenges that low rectal neoplasm can pose, and post-operatively, in terms of the postoperative course of patients, financial data and distant survival.
From these points of view, the patients' observation records were used to obtain epidemiological and clinical data, the operating protocols were used to obtain surgical and intra-operative data, and the discharge notes and the attached statements were used to study the postoperative evolution of the patients and to establish economic data, in terms of the expenses necessary for their treatment.
Last but not least, remote follow-up of patients was performed by postoperative follow-up of patients at 3 months, 6 months and 12 months postoperatively, periodically up to 60 months or present. Necessary data related to local recurrence, distant metastasis, possible adjuvant treatment performed as well as the date of eventual death in correlation with the date of surgery, were collected from the observation sheets of patients in the Oncology Clinic.
The inclusion criteria considered were :
· Age over 18
· Patients diagnosed with rectal cancer by lower gastrointestinal endoscopy with biopsy
· Rectal cancers with radical rectal resections
· Elective patients with cancers at operable stages, in the absence of distant metastases, major loco-regional invasion and complicated forms of the disease
· Complete medical data
· Agreement of informed consent of patients for therapeutic medical procedures and for the processing of personal data for scientific purposes.

The exclusion criteria were :
· Lack of consent
· Patients presenting in emergency, with complicated forms of the disease (tumours associated with intestinal occlusions, local or diastatic perforations, haemorrhages).
· Patients with conversion to conventional surgery after initial laparoscopic approach
· Patients with advanced stages of the disease, with the presence of distant metastases or locoregional invasions requiring palliative surgery
· Incomplete medical data or patients who did not show up for subsequent regular reassessments.

The patients thus included in the current study were further divided into two groups according to the classical or laparoscopic surgical approach used in their surgical treatment, resulting in 73 patients in the classical approach group and 51 patients in the laparoscopic approach group.











RESULTS

	In the initial phase of preoperative data analysis, the study of the two groups revealed that 73 patients were approached classically, representing 58.8% of the cases, and 51 patients were approached by various laparoscopic techniques, representing a total of 41.2% of the cases.
	From the statistical data, we can see that in the group of patients treated classically their age ranged from 44 to 89 years, with a mean of 71.34 years and a standard deviation of 9.48 years. In the group of patients approached laparoscopically, their age ranged from 40 to 83 years, with an average of 65.53 years and a standard deviation of 10.73 years.
	One of the main elements that the analysis of the patients of the two groups in the preoperative phase took into account was the study of associated comorbidities. In this regard, studying the literature, it is well known that the association of pathologies such as obesity, type II diabetes mellitus or major cardiovascular diseases may be factors that can influence the postoperative evolution of these patients in terms of morbidity and mortality.
	In the analysis phase of the operative data, we found that all patients of the two studied groups underwent complete mesorectal excision and high vascular ligation. The Low Tie approach was the most preferred in the studied surgeries. This can be explained by the numerous studies supporting that this type of approach provides a better vascular perfusion to the proximal colon, which will be the future anastomotic partner and thus this type of approach provides a lower rate of postoperative anastomotic fistulous complications. On the other hand, the High Tie vascular approach was chosen in only 27 patients out of the total, i.e. 21.77% of all cases. Of the 73 patients treated classically, the High Tie approach was chosen in 14 patients, 19.18% of these cases, and of the 51 patients treated laparoscopically, only 13 of them received the High Tie approach (25.49% of these cases).
D2 lymphadenectomy was the most preferred during most surgeries. It was used in a total of 83 patients out of 124 studied, in a total of 66.94% of cases. Correlating this data with the two groups of patients, out of the total of 73 patients treated classically, we found D2 lymphadenectomy performed in 56 of them, representing a total of 76.71% of cases. Out of the 51 laparoscopically approached patients, we used D2 lymphadenectomy in 27 of them, representing a total of 52.94% of these cases. 
	Regarding the performance of D3 lymphadenectomy, we used this type of lymphadenectomy in 41 patients out of the 124 studied, i.e. a total of 33.06%. Correlating this data with the type of surgical approach, we found D3 lymphadenectomy used in 17 out of the total 73 patients approached classically, i.e. 23.29% of the total of these cases, and in 24 out of the total 51 patients approached laparoscopically, i.e. 47.06% of the cases. Statistically, we again observed a significant difference and a dependence relationship between the use of D3 lymphadenectomy and the type of surgical approach : χ2calc = 7.666, df = 1, p = 0.006 < α = 0.05 (χ2 test of association between two categorical variables). More specifically, based on the figures presented in the present analysis, it is noted that the proportion of patients with D3 lymphadenectomy in the classic group is 2.020 times lower than the proportion of patients associating D3 lymphadenectomy in the laparoroscopic group : Rr = 0.495, value with statistical significance, as the confidence interval is 95% CI = (0.298, 0.822).
	Thus, in the 51 patients approached laparoscopically, the mean number of nodes harvested during the lymphadenectomy performed was 14.12/operation, with a minimum of 7 nodes and a maximum of 40 nodes, with a standard deviation of 6.616 nodes. In the laparoscopically approached group, the mean number of nodes harvested was higher, 17.18 nodes/operation with a minimum of 6 nodes and a maximum of 30 nodes, with a standard deviation of 4.836.
	We observed that in the group of classically approached patients, the mean duration of surgery was 194.36 minutes, with a minimum of 170 minutes and a maximum of 223 minutes, with a standard deviation of 12.67 minutes. In the group of laparoscopically treated patients, the operative duration was significantly longer. Thus the mean duration of surgery was 211.39 minutes, with a minimum of 181 minutes and a maximum of 235 minutes, with a standard deviation of 14.98 minutes. On the other hand, in terms of intraoperative blood loss, we also recorded differences by comparing the two groups.
	In the classically approached patients, the mean value for classically operated patients was 531.92 millilitres, with a minimum of 280 millilitres and a maximum of approximately 1000 millilitres, thus having a standard deviation of 102.72 millilitres. 
	Analysis of postoperative data and study of the postoperative course of patients identified statistically significant net differences in favour of laparoscopic surgery in terms of reduced time spent in the Anaesthesia and Intensive Care Unit, active postoperative mobilisation, resumption of bowel transit for faeces and gas, oral feeding and digestive tolerance, and lower postoperative analgesia and antibiotic therapy requirements. The study also noted a lower frequency of postoperative complications, both local and general, and a lower rate of reoperations.
	Patients initially approached laparoscopically experienced more rapid removal of the protective ileostomy, which we found correlated with a subsequent lower rate of postoperative diarrheal syndromes and Clostridium difficile infectious colitis.
	Last but not least, the thesis considers an analysis of the financial data related to the total expenditure of hospital days, or those required for medical supplies and drugs, chapters in which laparoscopically treated patients had lower expenses. 





CONCLUSIONS

1. Rectal cancer is one of the most common digestive neoplasms, with an increasing incidence in recent years, especially in men, thus becoming a major public health problem with an impact on the population.
2. The treatment of rectal cancer should involve a multimodal approach with surgical sequencing supported by neoadjuvant radiochemotherapy.
3. The emergence and development of laparoscopic surgical techniques and their implementation in the surgical treatment of rectal cancer has revolutionized the view and perspective of this pathology. In this regard, we consider the current gold standard to be the combination of modern, minimally invasive surgical techniques with preoperative radiotherapy in order to achieve the desired oncological outcomes.
4. Total mesorectal excision and extended lymphadenectomy are the mainstays of cancer surgery with low rates of local recurrence and distant metastases.
5. Laparoscopic surgery can be safely approached in elderly patients with associated co-morbidities, and their results are superior to those of elderly patients undergoing conventional surgery.
6. Obesity is currently one of the most common comorbidities associated with rectal cancer patients and can influence their therapeutic outcome. Laparoscopic surgery offers the benefit of addressing this type of patient with satisfactory subsequent outcomes.
7. With its superior visualization and magnification of target structures, laparoscopic surgery is rarely associated with intraoperative incidents and at the same time provides safe dissections thus facilitating extensive D2 or D3 lymphadenectomies, total mesorectal excision and the concept of sphincter-sparing surgery.
8. Laparoscopic surgery proves in the current study its clear superiority in terms of postoperative recovery of patients through the elements of faster active mobilization, faster resumption of bowel transit and oral feeding as well as less need for critical monitoring, analgesia and postoperative antibiotic therapy.
9. The feasibility of laparoscopic surgery in patients with rectal cancer is strongly supported by low rates of postoperative complications and reoperation rates.
10. The effectiveness of laparoscopic surgery is proven by the assessment of the length of hospital stay. Laparoscopically operated patients have fewer days of hospitalisation required for specific postoperative monitoring and treatment.
11. Total hospitalisation costs are lower in laparoscopic surgery due to the reduced number of hospital days and the lower need for hospital days and medication in the postoperative period.
12. Laparoscopic surgery allows easier patient progression which can be the basis for follow-up, faster oncological discharge and post-treatment investigations. We found these elements to be in close correlation with the faster removal of ileostomy shunts in patients initially approached laparoscopically and a lower incidence of specifically associated diarrheal syndromes.






