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Introduction

Colorectal cancer is one of the most common malignancies worldwide, ranking third in incidence
and second in cancer-related mortality [1]. The development of the disease is determined by the
complex interaction between genetic factors, lifestyle, and alterations in the intestinal microbiota

[4,5].

Advances in screening and diagnostic techniques, particularly colonoscopy and modern imaging
methods, have improved the early detection of the disease, although access to screening programs

remains uneven worldwide [9-11].

Surgery remains the primary treatment with curative intent, and the creation of a safe intestinal
anastomosis represents a key factor for a favorable postoperative outcome [12]. Despite diagnostic
and therapeutic progress, postoperative complications—particularly anastomotic dehiscence—

continue to represent a major challenge in the management of this pathology [2,14].

However, the management of colorectal cancer remains complex, being influenced by tumor
heterogeneity, treatment resistance, and the increasing incidence of early-onset forms, which

highlights the need for the continuous development of diagnostic and therapeutic strategies [2,14].



GENERAL PART
Chapter 1. Current State of Knowledge

1.1 Epidemiology and Risk Factors

Colorectal cancer shows significant geographic and socioeconomic variations, with high incidence
rates in Europe, North America, and Oceania, and lower rates in Africa and the Eastern
Mediterranean region [16,17]. These differences are influenced by access to screening, lifestyle
factors, and the level of socioeconomic development [18—22]. At the same time, an increasing
incidence of early-onset colorectal cancer has been observed, particularly among individuals under
the age of 50, highlighting the need for more effective prevention and early detection strategies

[23,24].

The development of colorectal cancer results from the interaction between modifiable and non-
modifiable risk factors. Modifiable risk factors include obesity, physical inactivity, alcohol
consumption, smoking, and unhealthy dietary habits [25-32]. Among non-modifiable factors, age,
male sex, genetic predisposition, and family history play a major role [16,33]. In addition,
inflammatory bowel diseases, diabetes mellitus, certain chronic infections, and alterations in the

intestinal microbiota contribute to colorectal carcinogenesis [34,35].
1.2 Molecular Pathways and Tumor Biology in Colorectal Cancer

Colorectal cancer is characterized by complex tumor biology involving key signaling pathways
such as Wnt/B-catenin, Notch, Hedgehog, and Hippo/YAP-TAZ [4,36,37]. Dysregulation of these
pathways promotes uncontrolled cell proliferation, resistance to apoptosis, tumor plasticity, and
metastatic potential [38—46]. These molecular mechanisms explain the biological heterogeneity of

the disease and provide new perspectives for targeted therapies.
1.3 The Role of the Tumor Microenvironment

The tumor microenvironment plays a crucial role in colorectal cancer progression through
interactions between tumor cells, fibroblasts, immune cells, and the extracellular matrix [47,48].
Cytokines and growth factors stimulate tumor invasion, angiogenesis, and resistance to treatment,

contributing to the development of an aggressive and adaptable tumor ecosystem [47—49].



1.4 Screening, Diagnosis, and Staging

Early detection of colorectal cancer relies primarily on colonoscopy, considered the gold standard,
as well as non-invasive tests such as the fecal immunochemical test (FIT) and multitarget fecal
DNA testing [9,50,51]. Recent advances include blood-based biomarkers, microbiome analysis,
CT colonography, and the use of artificial intelligence to improve the detection rate of
premalignant lesions [52—55]. Modern staging relies on imaging techniques such as CT, MRI, and
PET-CT, which allow a more accurate evaluation of local tumor extension and metastatic disease

[58-62].
1.5 Surgical Management of Colorectal Cancer

Surgery remains the main curative treatment for colorectal cancer. In colon cancer, complete
mesocolic excision (CME) represents an important oncological standard, while in rectal cancer
total mesorectal excision (TME) has significantly reduced local recurrence rates [10,63—66].
Minimally invasive techniques, including laparoscopic and robotic surgery, offer important
benefits in postoperative recovery while maintaining oncological outcomes comparable to open

surgery [67-73].

In selected cases, organ-preserving strategies such as transanal endoscopic microsurgery (TEM),
transanal minimally invasive surgery (TAMIS), or the “watch-and-wait” approach may represent
valuable alternatives to radical surgery [74—77]. In addition, ERAS protocols and the intraoperative
use of indocyanine green fluorescence imaging contribute to reducing complications and

optimizing surgical outcomes [8§1-84].
1.6 Systemic Therapy and Targeted Approaches

Systemic treatment of colorectal cancer has evolved significantly through the integration of
targeted therapies and immunotherapy. Conventional chemotherapy remains the cornerstone of
treatment in advanced disease, while anti-EGFR, anti-VEGF, and BRAF inhibitors have improved
outcomes in molecularly selected patients [87—-89]. Immunotherapy has demonstrated particular
efficacy in MSI-H/dMMR tumors, while liquid biopsy and circulating tumor DNA (ctDNA)
provide important opportunities for monitoring minimal residual disease and personalizing

treatment strategies [87,90-94].



1.7 Emerging Therapeutic Strategies

New therapeutic directions include the use of ctDNA for molecular monitoring, combined
immunotherapy approaches for MSS tumors, nanomedicine, gene editing, and the integration of
CRISPR technologies in oncology [91-99]. These approaches reflect the transition toward
precision oncology, in which treatment is guided by tumor biology and the individual molecular

profile of each patient.



Chapter 2. Colorectal Anastomoses

Surgical resection remains the main curative treatment for localized colorectal cancer, and
the creation of a safe intestinal anastomosis is essential for achieving favorable postoperative
outcomes [101-105]. However, anastomotic dehiscence continues to represent one of the most
severe postoperative complications, being associated with increased morbidity and mortality,
prolonged hospitalization, and the need for surgical reintervention [102,106,107]. Its reported
incidence ranges from 2% to 19%, with the highest rates observed in low rectal anastomoses
[108,109]. Early diagnosis and prompt management are essential for improving patient prognosis

[110-112].

In colorectal surgery, intestinal continuity can be restored using two main techniques:
manual anastomosis and mechanical anastomosis. Manual anastomosis offers superior technical
control and allows adaptation to the patient’s anatomical and tissue characteristics, being
particularly useful in complex situations. However, it requires longer operative time and significant
surgical expertise [113—116]. Mechanical anastomosis, performed using stapling devices, is faster
and more reproducible and is especially advantageous in minimally invasive surgery. Nevertheless,
it may be associated with the risk of leakage at the staple line, particularly in fragile or

compromised tissues [114,116,118].

The literature has not clearly established the superiority of one technique over the other in
preventing anastomotic dehiscence. Some studies and meta-analyses support an advantage of
mechanical anastomosis, particularly in low rectal resections [117,119-121], while other research
highlights the benefits of manual suturing in cases involving fragile tissues or inflammatory
conditions [122—124]. Additionally, randomized studies have reported no clinically significant

differences between the two techniques [125].

In conclusion, the choice of anastomotic technique should be individualized according to
the patient’s clinical status, local tissue characteristics, type of surgical procedure, and the
surgeon’s experience. Both manual and mechanical anastomoses remain valid options in colorectal

surgery, each presenting specific advantages and limitations [123—125].



Chapter 3. Justification of the Research Topic and Study Objectives

Colorectal cancer is one of the most common malignancies worldwide and represents a
major cause of morbidity and mortality [99—101]. Although advances in diagnosis and treatment
have improved patient prognosis, surgical resection remains the primary curative treatment for

localized disease [6,100].

The creation of a safe intestinal anastomosis is essential for the success of surgical
intervention. Anastomotic fistula represents one of the most severe postoperative complications
and is associated with increased morbidity, prolonged hospitalization, and significant mortality
[105-108]. The choice of anastomotic technique—manual or mechanical—remains a subject of

debate in colorectal surgery, as each method presents specific advantages and limitations [110—

114].

The hypothesis of this study is that postoperative outcomes in colorectal cancer surgery are
influenced by the interaction between patient-related clinical factors and the surgical technique

used.

The main objective of the research was to evaluate the factors influencing postoperative
outcomes, with particular emphasis on the role of the anastomotic technique and the identification
of risk factors associated with postoperative complications. Specific objectives included the
analysis of patients’ clinical characteristics, the comparative evaluation of manual and mechanical
anastomoses, and the assessment of the impact of the surgical technique on postoperative

complications, operative time, and postoperative recovery.



Chapter 4. General Research Methodology

The research presented in this doctoral thesis was designed as a retrospective observational
clinical study aimed at analyzing the factors influencing postoperative outcomes in colorectal
cancer surgery, with particular emphasis on the role of intestinal anastomosis technique and the

identification of risk factors associated with postoperative complications.

The study was conducted over a period of four years (January 2021 — December 2024) in
a general surgery department specialized in the treatment of colorectal oncologic pathology. All
surgical procedures were performed electively by the same surgical team in order to reduce

technical variability.

The study population included patients diagnosed with colorectal cancer who underwent
colorectal resections with intestinal anastomosis. Two patient cohorts were analyzed within the

research:

e 195 patients used for the analysis of risk factors associated with postoperative

complications;

e 100 patients with rectal cancer used for the comparative analysis between manual and

mechanical anastomosis.

In the comparative study, patients were divided into two equal groups: 50 patients who
underwent manual anastomosis and 50 patients who underwent mechanical anastomosis

performed using a circular stapler.

Adult patients with a confirmed diagnosis of colorectal cancer who underwent elective
colorectal resection with intestinal anastomosis and had complete clinical data available were
included in the study. Patients with previous major colorectal surgery, severe comorbidities

contraindicating surgery, or incomplete medical documentation were excluded.

The analysis included clinical and demographic parameters (age, sex, body mass index,
ASA score, comorbidities, neoadjuvant treatments), tumor characteristics (location, size, stage),
and surgical parameters (type of procedure, anastomotic technique, operative time, surgical

approach, and height of the anastomosis).



Postoperative complications evaluated included anastomotic fistula, postoperative
hemorrhage, pelvic abscesses, surgical wound infections, seromas, and hematomas. The diagnosis
of anastomotic fistula was established based on clinical examination, imaging investigations (CT),

or intraoperative confirmation.

Postoperative evolution was assessed by analyzing the length of hospital stay, recovery of
bowel function, postoperative pain intensity (VAS scale), and quality of life evaluated using the
EORTC QLQ-C30 questionnaire. Patients were followed at 30 days, 6 months, and 12 months

postoperatively.

Statistical analysis included descriptive and inferential methods. The Chi-square test was
used for categorical variables and the Student’s t-test for continuous variables, with statistical

significance set at p < 0.05.

The study was conducted in accordance with the principles of the Declaration of Helsinki,
with approval from the institutional ethics committee and with full respect for patient data

confidentiality.



Chapter 5. Study I — Risk Factors for Postoperative Complications in Colorectal

Cancer Surgery

Colorectal surgery represents the central component of curative treatment for colorectal
cancer; however, postoperative outcomes may be influenced by numerous clinical and technical
factors. Despite advances in surgical techniques, perioperative management, and multimodal
oncological treatments, postoperative complications remain a significant issue in colorectal
surgery, being reported in approximately 30% of cases [6,125]. These complications may lead to
increased morbidity and mortality, prolonged hospitalization, and the need for surgical

reintervention [125].

Colorectal cancer is one of the leading causes of cancer-related mortality worldwide, and
surgical treatment remains essential for disease control in localized stages [101]. Postoperative
outcomes are influenced by multiple factors, including tumor biology, patient comorbidities,
immune and nutritional status, and the complexity of the surgical procedure. Among the most
severe complications is anastomotic fistula, a major complication associated with peritoneal

contamination, septic complications, and increased postoperative mortality.

To analyze these factors, a retrospective study was conducted including 195 patients
diagnosed with colorectal cancer who underwent surgical treatment between January 2021 and
December 2024. The study evaluated patients’ clinical and demographic characteristics, associated
comorbidities, tumor features, type of surgical intervention, anastomotic technique used, and the

occurrence of postoperative complications.

The mean age of the patients was 66 years, with a predominance of male patients in the
study population. A significant proportion of patients presented important comorbidities, the most
frequent being cardiovascular diseases, followed by chronic respiratory insufficiency and chronic
renal insufficiency. From an oncological perspective, most patients were diagnosed in stages [-I1I

of the disease, although approximately one quarter presented metastatic disease (stage IV).

Various types of colorectal resections were performed within the studied cohort, adapted
to tumor location, the most frequent being anterior rectal resection, sigmoid resections, and
hemicolectomies. Digestive continuity was restored using different anastomotic techniques,

including manual suturing and the use of linear or circular staplers.



Postoperative complications were recorded in 41 patients (21%). Among these,
anastomotic fistula was identified in 16 patients (8.2%), representing one of the most severe
complications. Other complications included postoperative hemorrhage, surgical wound healing
disorders, evisceration, and intra-abdominal abscesses. The average length of hospital stay was 21
days, increasing to 33 days in patients who developed postoperative complications. The overall

mortality rate was 11.7%, being higher among patients who required surgical reintervention.

Statistical analysis identified several factors significantly associated with the occurrence of
postoperative complications. High tumor grade and advanced disease stage were correlated with
higher complication rates (p = 0.004 and p = 0.001). In addition, major comorbidities such as
cardiovascular diseases, chronic respiratory insufficiency, and chronic renal insufficiency were

associated with increased perioperative risk.

The surgical approach also significantly influenced postoperative outcomes. Patients
operated using laparoscopic surgery had a lower complication rate compared with those
undergoing open surgery (7.1% vs. 28%, p = 0.003). Similarly, mechanical anastomoses were
associated with a lower frequency of complications compared with manual suturing (10% vs.

42.1%, p=0.009), suggesting a potential advantage of mechanical techniques in colorectal surgery.

Tumor location also had an impact on postoperative outcomes. Resections performed for
tumors located in the left colon were associated with a higher complication rate compared with
resections in the right colon (p = 0.013). This difference may be explained by the greater technical

complexity of distal resections and the higher risk of anastomotic fistula in this region.

Overall, the results of this study highlight the multifactorial nature of postoperative
complications in colorectal cancer surgery. Tumor-related factors, patient comorbidities, the type
of surgical approach, and the anastomotic technique significantly influence postoperative
outcomes. The use of minimally invasive techniques and the careful selection of the anastomotic

method may contribute to reducing morbidity and improving postoperative recovery.

Although the study presents the inherent limitations of a retrospective design, the results
provide relevant information from clinical practice and emphasize the importance of
individualized perioperative risk stratification, optimized patient selection, and careful

postoperative monitoring to improve surgical outcomes in colorectal cancer.
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Chapter 6. Study II — Comparative Analysis of Mechanical and Manual

Anastomosis in Rectal Cancer Surgery

Colorectal cancer represents one of the leading causes of oncologic morbidity and mortality
worldwide, and the curative treatment of localized disease relies primarily on surgical resection
[99-101]. The success of the intervention depends not only on oncological radicality but also on
the creation of a safe anastomosis, as anastomotic dehiscence remains one of the most severe
postoperative complications, being associated with sepsis, surgical reinterventions, prolonged

hospitalization, and increased mortality [105—109].

In this context, the present study aimed to perform a comparative analysis of manual and
mechanical anastomosis in rectal cancer surgery. A retrospective descriptive study was conducted
on a cohort of 100 patients with rectal cancer treated surgically between January 2021 and
December 2024. Patients were divided into two equal groups: 50 patients who underwent manual
anastomosis and 50 patients who underwent mechanical anastomosis performed using a circular
stapler. The analysis included postoperative complications, anastomotic fistula rate, operative
time, recovery of bowel function, postoperative pain, length of hospitalization, survival, and

quality of life.

The results demonstrated a clear advantage of the mechanical technique in terms of
operative efficiency. The mean time required to perform the anastomosis was 15 = 5 minutes for
mechanical anastomosis compared with 30 + 5 minutes for manual anastomosis, while the total
operative time was also shorter in the mechanical group (2.3 hours versus 2.9 hours; p < 0.01).
These findings suggest that the use of stapling devices can contribute to optimizing operative time

and surgical workflow.

Regarding anastomotic fistula, the incidence was higher in the manual anastomosis group
(22%) compared with the mechanical group (12%), although the difference did not reach statistical
significance (p = 0.29). Most fistulas occurred during the early postoperative period and were more
frequent in low anastomoses located 5—6 cm from the anal verge in both groups. Preoperative
radiotherapy was present in a large proportion of patients who developed fistulas, suggesting a

negative influence of radiation-induced tissue changes on anastomotic healing.
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The analysis of fistula management showed that most cases were treated conservatively;
however, the need for surgical reintervention was higher in the manual anastomosis group (36%
versus 17%). Other postoperative complications, such as pelvic abscesses, postoperative
hemorrhage, and surgical wound complications, were also slightly more frequent in the manual

anastomosis group, although the differences were not statistically significant.

An important aspect of the study was the use of indocyanine green (ICG) fluorescence to
evaluate anastomotic perfusion in five cases from each group. In all these cases, no anastomotic
fistulas were recorded, suggesting a possible protective role of intraoperative perfusion

assessment, although the small number of cases does not allow definitive conclusions.

Regarding functional recovery, manual anastomosis was associated with a faster return of
bowel function, with 82% of patients passing flatus by the fourth postoperative day compared with
the mechanical group. However, the overall length of hospitalization was comparable between

groups, with a slight advantage observed in the mechanical group.

The analysis of morbidity and mortality showed lower values in the mechanical
anastomosis group, where morbidity was 38% and mortality 2%, compared with 46% and 4% in
the manual group. Moreover, at 12 months postoperatively, patients in the mechanical group
demonstrated better quality of life, reflected by a higher HQI score (87 vs. 75; p < 0.01), as well

as a slightly improved survival rate.

Overall, the study suggests that mechanical anastomosis provides important advantages in
terms of reduced operative time, a tendency toward lower rates of anastomotic fistula, reduced
morbidity, and improved medium-term quality of life. On the other hand, manual anastomosis
maintains its relevance in complex cases where careful adaptation to the patient’s anatomical and
tissue characteristics is required [121,125]. Therefore, the choice of the optimal technique should

be individualized according to the clinical context, local conditions, and the surgeon’s experience.
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Chapter 7. General Discussions
7.1 Surgical Techniques for Colorectal Anastomosis

Restoring intestinal continuity after colorectal resection represents a critical step of the
surgical procedure, as the integrity of the anastomosis directly influences postoperative morbidity
and oncological outcomes. Anastomotic dehiscence is one of the most severe complications, being
associated with increased morbidity, mortality, and a higher risk of tumor recurrence

[105,116,125].

In colorectal surgery, two main techniques are used: manual anastomosis and mechanical
anastomosis. Manual anastomosis allows adaptation of the suture to local tissue conditions and is
particularly useful in complex situations such as inflammation or post-radiation fibrosis [110,121].
Mechanical anastomosis enables rapid and standardized construction of the anastomosis and is

frequently used in low rectal resections and minimally invasive surgery [111,113,118].

Comparative studies have shown no clear superiority between the two techniques, as the
success of the anastomosis is mainly influenced by factors such as tissue perfusion, anastomotic
tension, and patient-related characteristics [111,122]. In this context, intraoperative evaluation of
intestinal perfusion using indocyanine green fluorescence represents a modern method that may

increase the safety of colorectal anastomoses.
7.2 Operative Efficiency

An important advantage of mechanical anastomosis is the reduction of operative time due
to the rapid and reproducible formation of the staple line [111]. Shorter operative duration may
reduce perioperative stress and optimize hospital resource utilization, particularly in high-volume

surgical centers.

Although mechanical staplers involve higher initial costs, cost-effectiveness studies have
demonstrated that they may reduce overall healthcare expenses by shortening operative time and

hospital stay [31].
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7.3 Anastomotic Dehiscence

Anastomotic dehiscence remains one of the most important complications in colorectal
surgery, with a reported incidence ranging from 2% to 19%, occurring more frequently in low

rectal anastomoses [116].

Anastomotic healing depends on adequate tissue perfusion, collagen synthesis, and
angiogenesis. Risk factors include advanced age, obesity, malnutrition, smoking, diabetes mellitus,
and low tumor location [116]. Recent research also suggests a potential role of the intestinal

microbiota in the process of anastomotic healing [61].
7.4 Impact of Preoperative Radiotherapy

Neoadjuvant radiotherapy is frequently used in locally advanced rectal cancer to reduce
the risk of local recurrence [103]. However, it may negatively affect anastomotic healing through

vascular changes and tissue fibrosis, which reduce tissue perfusion and elasticity.

Preoperative radiotherapy is therefore considered an independent risk factor for

anastomotic fistula, particularly in low rectal anastomoses.
7.5 Postoperative Recovery

The restoration of bowel function is an important indicator of recovery after colorectal
surgery. In the present study, the return of bowel transit was slightly faster in patients with manual

anastomosis, possibly due to lower tissue compression.

Enhanced Recovery After Surgery (ERAS) protocols have significantly improved
postoperative recovery through early mobilization, multimodal analgesia, and early enteral

nutrition [103].
7.6 Postoperative Complications

Postoperative complications remain relatively frequent in colorectal surgery and include

surgical wound infections, pelvic abscesses, and anastomotic fistulas [116].

In the present study, the overall complication rate was similar between manual and
mechanical anastomosis, suggesting that both techniques are safe when performed by experienced

surgical teams [18,105]. Modern strategies such as minimally invasive surgery and intraoperative
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evaluation of intestinal perfusion may further contribute to reducing these complications [103—

105].
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Chapter 8.
Personal Contributions
8.1 Clinical Analysis of Risk Factors for Postoperative Complications

One of the main contributions of this thesis consists of the clinical analysis of risk factors
involved in the occurrence of postoperative complications after colorectal resections with
anastomosis. The retrospective study included 100 patients with rectal cancer divided into two

equal groups: manual anastomosis and mechanical anastomosis.

The results showed an overall complication rate of 46% in the manual anastomosis group
and 38% in the mechanical anastomosis group, suggesting a slightly more favorable postoperative
evolution when mechanical staplers were used. Postoperative mortality was 4% in the manual

group and 2% in the mechanical group.

Data analysis highlighted the role of several important factors in the occurrence of
complications, particularly neoadjuvant radiotherapy and low anastomotic location, both being

associated with an increased risk of anastomotic fistula.
8.2 Comparative Evaluation of Anastomotic Techniques

Another important contribution of the thesis is the comparative evaluation of manual and

mechanical anastomosis in rectal cancer surgery.

The results showed that mechanical anastomosis significantly reduces the time required to
construct the anastomosis (15 £ 5 minutes versus 30 = 5 minutes for manual technique) and
decreases the total operative time (2.3 hours versus 2.9 hours). Regarding anastomotic fistula, the
incidence was 22% in the manual group and 12% in the mechanical group, without statistically

significant differences.

Patients in the manual anastomosis group showed a slightly faster recovery of bowel
function, whereas quality of life at 12 months was significantly better in patients treated with

mechanical anastomosis.
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8.3 Identification of Predictive Factors for Anastomotic Fistula

The analysis of the data allowed the identification of several predictive factors for the

occurrence of anastomotic fistula, including:
e low rectal anastomoses
e neoadjuvant radiotherapy
e extensive tissue manipulation
e prolonged operative time

Most fistulas occurred during the early postoperative period. Regarding their management,
conservative treatment was effective in most cases; however, reinterventions were more frequent

in the manual anastomosis group.
8.4 Strategies for Optimizing Surgical Outcomes

Based on the results obtained, the thesis proposes several strategies for optimizing surgical

outcomes in colorectal cancer:
e individualized selection of the anastomotic technique
e intraoperative assessment of intestinal perfusion
o use of mechanical staplers in high-volume surgical centers
o adaptation of the manual technique in cases with fragile or irradiated tissues
o careful monitoring of low rectal anastomoses

The implementation of these measures may contribute to reducing the incidence of

postoperative complications.
8.5 Study Limitations

The main limitations of the study are related to its retrospective design, the relatively small

sample size, and the inability to fully control all clinical variables.

In addition, the study did not include detailed stratification according to tumor stage or

patients’ nutritional status. Despite these limitations, the research provides relevant data regarding

17



the factors influencing postoperative outcomes and may serve as the basis for future prospective

multicenter studies.
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Chapter 9. Conclusions

This doctoral thesis aimed to perform a comparative evaluation of manual and mechanical
anastomotic techniques in colorectal cancer surgery, as well as to identify risk factors associated

with postoperative complications, particularly anastomotic fistula.

The results of the research demonstrated that both surgical techniques can be safely used
when performed by experienced surgical teams; however, relevant differences exist between the
two methods in terms of operative efficiency, postoperative evolution, and long-term functional
outcomes. The study confirms the multifactorial nature of anastomotic dehiscence and highlights

the importance of an individualized surgical approach tailored to each patient’s characteristics.
Conclusions

1. Mechanical anastomosis significantly reduces operative time, with the time required to
construct the anastomosis being approximately half that of manual suturing, contributing

to improved surgical workflow and reduced exposure of the patient to anesthesia.

2. The incidence of anastomotic fistula was lower in the mechanical anastomosis group
compared with the manual group, suggesting that stapling devices may provide more

uniform tissue approximation and improved stability of the anastomotic line.

3. Manual anastomosis was associated with faster recovery of bowel function, probably
due to reduced tissue compression and the absence of pressure exerted by mechanical

stapling devices on the intestinal wall.

4. Preoperative radiotherapy and low anastomotic location represent major risk factors
for anastomotic fistula, highlighting the impact of radiation-induced vascular and fibrotic

changes on tissue healing.

5. Quality of life at 12 months postoperatively was superior in patients with mechanical
anastomosis, suggesting that improved anastomotic stability and reduced complication

rates may positively influence long-term clinical outcomes.
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6. The intraoperative use of indocyanine green (ICG) fluorescence to evaluate intestinal
perfusion represents a promising method for reducing the risk of anastomotic dehiscence

by allowing real-time identification of areas with inadequate vascularization.

7. The choice of anastomotic technique should be individualized, taking into account
patient characteristics, tumor location, tissue quality, and the surgeon’s experience, as both
manual and mechanical techniques present specific advantages in different clinical

situations.

Overall, this thesis provides a relevant scientific contribution to the understanding of the
factors influencing the success of colorectal anastomoses and emphasizes the importance of a
personalized and multidisciplinary surgical approach in the treatment of colorectal cancer. The
integration of modern technologies and careful evaluation of risk factors may contribute to

improving anastomotic safety and patient prognosis.
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