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Introduction

Rectal cancer is one of the most common malignancies worldwide and in Romania,
representing a major cause of oncological morbidity and mortality. In recent decades,
advances in early diagnosis and the development of multimodal treatment have significantly
contributed to improving patient prognosis and quality of life. The evolution of local
treatments (minimally invasive surgical techniques and radiotherapy) and systemic therapies
has led to increased rates of sphincter preservation and a reduction in postoperative

complications.

The motivation for selecting this topic stems from the persistently significant rate of
postoperative septic complications, which remains a challenging stage in postoperative
management. Anastomosis represents a key step in surgical treatment, enabling the
preservation of digestive continuity. However, it is associated with a risk of anastomotic
dehiscence, leading to increased morbidity, the need for reinterventions, prolonged
hospitalisation, and ultimately increased postoperative mortality. In this context, the present
work aims to analyse the incidence of septic complications, with a focus on local septic
complications (fistula, pelvic abscess) reported across different types of surgical

interventions and approaches.

The study evaluates the relationship between postoperative complications and patient-
related factors, including comorbidities, place of origin, sex, and age. In addition, a narrative
review was conducted highlighting the advantages and disadvantages of each surgical
approach, as well as the role of minimally invasive techniques in reducing the rate of septic
complications. The importance of preoperative rehabilitation (prehabilitation) is also
emphasised, along with the negative impact of sarcopenia on postoperative recovery and the

role of indocyanine green fluorescence in assessing anastomotic perfusion.

The limitations of the study include its retrospective design and the variability of
surgical experience, factors that may influence postoperative outcomes. Nevertheless, the

research highlights the need for the development of individualised risk assessment and



prevention strategies for septic complications, aiming to improve survival and maintain

patient quality of life.

I. General Part

1. Rectum and Anal Canal: Embryology, Histopathology, Etiopathogenesis

The rectum (“intestinum rectum” or straight intestine) and the anal canal represent the

terminal portion of the digestive tract and have a mixed embryological origin.

Superiorly, the endodermal cloaca is divided into the urogenital sinus (anterior) and
the rectal ampulla (posterior), while the lower part of the anal canal develops from the
proctodeum, an ectodermal invagination. The two segments unite at the level of the pectinate
line, which represents the embryological boundary between the endodermal and ectodermal
portions of the anal canal. Inferior to the pectinate line, the anatomical anal canal is

described, whereas inferior to the anorectal line, the surgical anal canal is defined [1].

From an anatomical perspective, the superior limit of the rectum is represented by the
rectosigmoid junction, which descends into the pelvic cavity following the concavity of the
sacrum, crosses the pelvic diaphragm, and continues inferiorly with the anal canal.
Morphologically, the absence of haustra, mesocolon, and epiploic appendages distinguishes

it from the sigmoid colon.

The anatomical relationships of the rectum are essential for oncological surgical
procedures. The rectal compartment is limited anteriorly, in females, by the parametrium
and the posterior vaginal wall (rectovaginal space), and in males by the rectovesicoprostatic
septum or Denonvilliers’ fascia. Posteriorly, the rectum is related to the sacrum and coccyx,

while laterally it is in relation with the levator ani muscles and pelvic structures.

Topographically, the rectum has a pelvic portion and a perineal portion, and at the
level of Kohlrausch’s transverse fold there is a peritoneal reflection forming the rectouterine
(Douglas) pouch. Thus, the rectum includes both a peritoneal and an extraperitoneal portion.
In the subperitoneal segment, it is surrounded by loose connective tissue, which allows
greater distensibility (rectal ampulla). At this level, two fascial layers are distinguished: the

presacral fascia (parietal endopelvic fascia), covering the sacrum and presacral



neurovascular structures, and the rectal fascia (visceral endopelvic fascia), which encloses

the mesorectum [2—6].

A central concept of this thesis is the avascular plane described by Heald as the “holy
plane”, located between the mesorectal fascia and the presacral fascia. Respecting this plane
enables total mesorectal excision (TME), which is considered the gold standard in the
surgical treatment of rectal cancer. The mesorectum contains vessels, lymphatics, adipose
tissue, and regional lymph nodes, and its complete removal reduces the risk of local
recurrence. Dissection outside this plane may increase the risk of bleeding, nerve injury,
positive circumferential resection margins, and postoperative complications. Therefore,
knowledge of fascial anatomy is fundamental for performing optimal surgery in rectal

neoplasms [4-6].

The vascular supply of the rectum is mainly provided by the superior, middle, and
inferior rectal arteries. The superior rectal artery, a continuation of the inferior mesenteric
artery, represents the main blood supply. The rectosigmoid junction is considered a relatively
poorly vascularised area, described as Sudeck’s critical point, with potential vulnerability to

ischemia and consequently anastomotic dehiscence.

Venous drainage of the rectum is characterized by a porto-caval anastomosis, through
connections between the portal and systemic venous systems. Lymphatic drainage varies
according to the level relative to the pectinate line: superior regions drain toward the inferior
mesenteric and intrapelvic lymph nodes, while inferior regions may drain toward the

superficial inguinal lymph nodes.

The innervation of the rectum and anal canal includes both autonomic and somatic
components. Sympathetic and parasympathetic fibres regulate motility, secretion, and the
tone of the internal and external anal sphincters. The hypogastric plexuses play an important
role in urinary and sexual function control; thus, their injury may lead to significant
functional complications. Defecation is a complex process involving rectal distension, spinal
reflexes, relaxation of the internal anal sphincter, and voluntary control of the external anal

sphincter [7].



2. Rectal Neoplasm

2.1 Etiopathogenesis, Diagnosis, Staging, Multimodal Management, and Septic
Complications

Colorectal cancer is one of the leading causes of morbidity and mortality worldwide
and represents the third most frequent malignancy in both women and men. Risk factors
include excessive alcohol consumption, smoking, unhealthy diet, sedentary lifestyle, and
obesity, all of which significantly increase the lifetime risk of developing the disease. In
Romania, the association of these factors with the lack of effective screening programs
frequently leads to late diagnosis and limited access to preventive measures, thereby

requiring more complex therapeutic strategies [8§—10].

The etiopathogenesis of colorectal cancer is complex and is driven by the
accumulation of genetic and epigenetic alterations. The main involved mechanisms include
chromosomal instability, defects in DNA repair systems, and CpG island hypermethylation,
all of which progressively lead to adenoma formation and subsequently to invasive
carcinoma. Frequent mutations occur in the APC, KRAS, TP53, and PIK3CA genes, as well
as microsatellite instability associated with the mismatch repair (MMR) system. These

alterations have important prognostic and therapeutic implications.

APC mutation is considered an early event in carcinogenesis, promoting uncontrolled
cellular proliferation. The KRAS gene influences cellular proliferation and survival, and its
mutations may induce resistance to certain therapies. TP53 is a key tumour suppressor gene
involved in cell cycle control and apoptosis, and its loss of function facilitates tumour
progression. Currently, the management of rectal cancer integrates anatomical,

histopathological, and molecular data.

Microsatellite instability and MMR defects have both diagnostic and therapeutic
relevance, being associated with differential responses to immunotherapy. Additional
molecular alterations such as BRAF V600E, TGFBRII, BAX, and IGFIIR mutations, as well
as involvement of the CIMP pathway in tumour suppressor gene inactivation, highlight the

biological heterogeneity of the disease. Sex-related differences in incidence have also been



reported, possibly linked to X chromosome related mechanisms, with colorectal cancer
being more frequent in men. However, in the analysed clinical studies, these differences
were not statistically significant for septic complications, although higher rates were
observed in males in certain cohorts. Furthermore, PIK3CA mutations may increase
sensitivity to immunotherapy through activation of the PI3K pathway and PD-L1

overexpression, suggesting a potential predictive role in patient selection [11-13].

2.2 Diagnosis, Staging, and Multimodal Management

The diagnosis of rectal neoplasm is based on a multidisciplinary approach that includes
clinical evaluation, endoscopic investigations, imaging studies, and histopathological
examination. This thesis emphasises the important role of the tumour board, in which
surgery, medical oncology, radiotherapy, imaging, and pathology specialists contribute to

establishing the optimal therapeutic strategy [14].

Clinical examination includes inspection of the perianal region and digital rectal
examination. Rectal examination provides information regarding tumour location, mobility,
consistency, extent, and its relationship with the sphincter complex. In low rectal tumours,

these findings are essential for deciding whether sphincter preservation is feasible [15].

Colonoscopy with biopsy is the method that confirms the diagnosis and allows the
evaluation of synchronous lesions. Laboratory investigations include complete blood count,
biochemical profile, and carcinoembryonic antigen (CEA), the latter being particularly

useful for monitoring therapeutic response and recurrence [16].

Pelvic MRI is considered the gold standard for loco-regional staging and for evaluating
potential hepatic metastases. CT of the chest, abdomen, and pelvis is used for the detection

of distant metastases, while PET/CT is reserved for selected cases [17].

TNM staging is essential for treatment selection. The thesis describes T, N, and M
categories and their correlation with disease stages. In addition, relevant histopathological
criteria are mentioned, such as tumour grade, lymphovascular invasion, perineural invasion,

and resection margin status [18].

Surgical treatment aims to achieve complete RO resection with negative margins and

total mesorectal excision (TME), the gold standard procedure performed through dissection



in the avascular plane between the mesorectal fascia and the parietal fascia, with preservation

of the autonomic nerve plexuses [19].

For early-stage tumours, transanal local excision or minimally invasive techniques
such as TAE, TEM, TEO, or TAMIS may be used in carefully selected cases. For locally
advanced tumours, treatment is multimodal, including neoadjuvant therapy, radical surgery,

and, depending on the case, adjuvant therapy.

The “watch and wait” strategy is described for patients achieving a clinical complete
response after neoadjuvant treatment; however, it requires strict surveillance. This concept
highlights that modern rectal cancer management may also include non-operative

approaches, but only under strict selection criteria and close monitoring [20].
2.3 Postoperative Septic Complications

Septic complications in rectal surgery are classified in this thesis into local pelvic
septic complications, surgical site infections, and systemic septic complications. Among
these, anastomotic fistula and pelvic abscess are of major importance as they directly
influence postoperative outcomes and may require additional therapeutic interventions [21—

23].

Anastomotic fistula is defined as a defect at the level of the anastomosis allowing
communication between the intestinal lumen and extraluminal spaces. This defect may lead

to local or systemic infections, including pelvic abscess, peritonitis, and sepsis [24,25].

The Clavien—Dindo classification is used to standardise the severity of postoperative
complications. Grades I-II are managed medically, grade III requires surgical, endoscopic,
or radiological intervention, grade IV corresponds to organ dysfunction, and grade V

represents patient death [26,27].

I1. Personal Contribution

3. Working Hypothesis and General Objectives of the Study

The general objective of the present study is to assess the incidence and severity of
septic complications in rectal surgery, as well as to analyse the associated risk factors

involved in their occurrence. The study aims to highlight the impact of septic complications
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on postoperative outcomes, prognosis, and hospital length of stay, thereby contributing to
the optimisation of the surgical management of patients following rectal surgical

interventions.

In order to achieve this general objective, several specific objectives were established.
First, the study aims to analyse the relationship between associated comorbidities, tumour
characteristics, and patients’ demographic features, such as age, sex, and place of residence,
and the frequency of postoperative septic complications. The study also evaluates the
influence of these complications on postoperative clinical evolution, including hospital

length of stay and the need for additional therapeutic interventions.

Another important objective is the classification of postoperative complications
according to the standardised Clavien—Dindo system, in order to provide an objective and
comparable assessment of their severity. The analysis focuses particularly on local pelvic
septic complications, assessing their incidence in relation to different types of surgical

procedures performed in rectal surgery.

Furthermore, the research aims to compare the main surgical techniques used in the
treatment of rectal pathology in terms of feasibility, safety, and risk of developing local
septic complications. In this context, both surgical interventions and digestive protective
procedures were evaluated, with the goal of identifying the most effective strategy for

reducing postoperative septic morbidity.

Through the analysis of these aspects, the study seeks to formulate relevant
conclusions regarding predictive factors for septic complications and to identify optimal
surgical approaches capable of reducing their incidence and improving postoperative

outcomes in rectal surgery.

4. General Research Methodology

4.1 Study Population

The study is based on a retrospective, single-centre cohort of 226 patients diagnosed
with rectal cancer at different stages of the disease, admitted to the Surgical Oncology Clinic

of the “Al. Trestioreanu” Oncology Institute in Bucharest over a 5-year period starting in 1
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february 2018. Patients with complete clinical, biological, and histopathological data, as well

as information regarding postoperative evolution, were included.

Inclusion criteria comprised patients diagnosed with rectal neoplasm, patients

admitted and surgically treated in the analysed clinic, and patients aged over 18 years.

Exclusion criteria included patients with surgical emergencies managed in other

surgical clinics, patients under 18 years of age, and patients with incomplete surgical data.

4.2 Statistical Data Processing

Data were extracted from the Hipocrate system and processed using Microsoft Excel,
with complete information collected for each patient. Continuous variables analysed
included age, length of hospital stay, and tumour distance from the anal margin; ordinal
variables included tumour stage and degree of differentiation; and nominal qualitative
variables included sex and place of residence (urban/rural). All these were considered
independent variables. The dependent variable was the occurrence of postoperative septic

complications following rectal surgical interventions.

IBM SPSS Statistics software was used for data analysis and processing. Several
statistical tests and methods were applied depending on the type of variables and study
objectives. The Mann—Whitney test was used to compare differences between independent
groups when data were not normally distributed. Fisher’s exact test was used to assess
associations between categorical variables in small samples, while the Chi-square test was

applied to evaluate relationships between categorical variables.

4.3 Incidence of Septic Complications

Postoperative septic complications were classified into several categories, including
superficial (supra-aponeurotic) septic complications, local complications (fistula, abscess),

systemic complications (sepsis), and stoma-related septic complications (Fig. 4.1).

In the analysed cohort, these complications were more frequent in patients with mid-
rectal tumours, particularly in those over 50 years of age, with the highest incidence observed
in patients over 60 years. A single case of postoperative sepsis was recorded in a male patient

over 60 years of age.
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Associated comorbidities, particularly obesity, were frequently observed in patients
with local and stoma-related septic complications. Additionally, patients from urban areas

showed a higher rate of septic complications.

Complicatii septice
supraaponevrotice
(tegumentare)

.Com licatii locale septice (
fistula si abces)

I Compicatii septice ale stome
M Complicatii Generale-Sepsis

Figure 4.1 Septic complications in rectal surgery in the study cohort

5. Surgical Management of Rectal Cancer: Does Robotic Surgery

Emerge as the Best Alternative A Narrative Revie

5.1 Introduction

Colorectal cancer (CRC) is the third most frequently diagnosed malignant
neoplasm worldwide, accounting for 9.6% of all cancer cases, and the second leading
cause of cancer-related mortality, according to the GLOBOCAN study [28].

The introduction of robotic techniques in rectal surgery has revolutionised certain
postoperative outcomes in specific situations, such as low rectal cancer, where precision is
essential, particularly for ultra-low anastomoses. It has been demonstrated that robotic
surgical interventions may facilitate the radical resections required for T4 tumours and

local recurrences, offering the potential for improved oncological outcomes [29].
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This narrative review presents a brief history of open, laparoscopic, and robotic
surgical approaches, as well as their advantages and disadvantages. Particular emphasis is
placed on robotic surgery, highlighting its specific role in the management of rectal cancer

[30].

5.2 Materials and Methods

A literature review was conducted according to PRISMA guidelines, using the
PubMed, Web of Science, and Google Scholar databases, with the keywords “rectal”,
“cancer”, and “surgery”. Studies were selected to highlight the evolution of rectal cancer

treatment, with a focus on minimally invasive and robotic surgery.

Rectal cancer surgery has evolved progressively, beginning with the first
abdominoperineal resection performed by Lisfranc in 1826. Later, Miles standardised radical
abdominoperineal resection in 1908, while Hartmann (1921) proposed an approach with
potential sphincter preservation. In 1948, Dixon demonstrated that colorectal anastomoses

were safe for high rectal tumours, without increasing recurrence or mortality [31,32].

The most important progress was the introduction of total mesorectal excision (TME)
by Heald in 1982, which subsequently became the current gold standard in rectal surgery
[20,31,32]. Laparoscopic surgery was introduced in 1990 by Jacobs [33], and later robotic
surgery (da Vinci system, approved in 2000) brought superior precision, followed by the

continuous development of alternative platforms [34-37].

Transanal techniques evolved from TAE (1984), with limited indications, to TEM and
subsequently TAMIS (2009), which improved access, precision, and recovery, and were

later integrated into modern robotic approaches [38—40].

Open surgery is a well-established technique, indispensable in cases of massive
haemorrhage, offering direct access and versatility, but being more traumatic, with an
increased risk of infection and slower recovery. Minimally invasive surgery reduces both
postoperative septic complications and intraoperative bleeding, and provides improved

pelvic visualisation, resulting in better preservation of pelvic plexuses.

14



Robotic vs Laparoscopic Surgery

The ROLARR trial (2017) showed lower blood loss and a lower conversion rate in
robotic surgery, but similar oncological outcomes [41]. The REAL study demonstrated
higher sphincter preservation rates (83.1% vs 76.9%), fewer positive margins (4.0% vs

7.1%), and a lower conversion rate (1.7% vs 3.9%) in the robotic group [42].

In contrast, the COLRAR study did not demonstrate significant differences in
mesorectal excision quality (TME) or postoperative complications [43]. Other studies
reported a lower complication rate in robotic surgery (37.2% vs 51.2%), but a longer
operative time (324 vs 214 minutes) [44], and confirmed reduced conversion rates, including

in abdominoperineal resection (40.5% vs 64.3%) [45].

In patients with T4 tumours, robotic surgery showed good oncological outcomes, with
a 3-year survival of 87.5% and a local recurrence rate of 4.0% [46]. Overall, the data suggest

benefits mainly in the short term and in complex cases [41-56].

Robotic vs Open Surgery

The COLOR II, COREAN, ACOSOG Z6051, and ALaCaRT trials failed to
demonstrate the inferiority of open surgery regarding oncological outcomes. Several meta-
analyses have shown that robotic surgery reduces blood loss, infection rates, and hospital

stay duration, with higher rates of negative margins and more effective lymphadenectomy

[32,57-59].

Robotic vs Transanal Surgery

Compared with TaTME and other transanal techniques, short-term outcomes are
similar, but differences depend on surgical team experience and patient selection [60]. Other
data suggest advantages of robotic surgery in sphincter preservation, while TaTME may

offer advantages in hypogastric plexus preservation [61].
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Costs and Limitations

Robotic surgery is significantly more expensive than laparoscopic surgery (18,300 +
13,900 USD vs 16,000 + 14,800 USD) [62] or open surgery (16,316.85 USD vs 11,213.94
USD) [63]. Another important limitation is the long learning curve and increased operative
time. Studies report operative time variations (190-324 minutes) depending on surgical

experience [42-45,55,56,64].
5.3 Conclusions

Robotic surgery offers certain technical and functional advantages, particularly for
patients with advanced or recurrent low rectal neoplasms, obese patients, and those with a
narrow pelvis, by reducing conversion rates, decreasing complications, and improving nerve
preservation. However, oncological outcomes are generally similar to those of laparoscopic
surgery, while costs and the learning curve represent important limitations. Moreover,
minimally invasive surgery cannot replace open surgery; therefore, the choice of technique

must be individualised according to the patient, disease stage, and surgical team experience.

6. Impact of Transanal Drainage Tube Placement on Anastomosis

Leakage Incidence After Rectal Cancer Surgery

6.1 Introduction

Low rectal neoplasms account for a significant proportion of colorectal cancer
cases [65]. The surgical management of rectal cancer has evolved through the use of
minimally invasive techniques; however, anastomotic fistula remains one of the most
important postoperative complications, with an incidence ranging between 1.3% and 23%.
In order to reduce the rate of these complications, particularly in low anastomoses (<6 cm),
protective methods are used, with ileostomy being the most common option [66]. Several
meta-analyses suggest that the transanal tube may represent an effective protective method,
reducing the incidence of anastomotic fistula after low anterior resection. Furthermore,
although some studies indicate that diverting stoma may reduce the severity of major
complications such as peritonitis and sepsis, it does not appear to significantly reduce the

incidence of anastomotic fistula [52,67-71].
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The aim of this retrospective study was to evaluate the effectiveness of the transanal
drainage tube (TAD) as a protective method after low anterior resection in rectal cancer. In
the literature, there are few studies comparing, within the same patient cohort, TAD with
other protective methods such as ileostomy, colostomy, or no protection. Moreover, the
influence of tube characteristics (material and diameter) on postoperative outcomes remains
insufficiently investigated. Therefore, a single-centre cohort from the IOB was analysed, in
which a consistent 32F silicone tube was used. The study included 171 patients diagnosed
with rectal neoplasm who underwent Dixon-type resection. The effectiveness of TAD was
evaluated by analysing postoperative complications, with a focus on local septic

complications.

6.2 Materials and Methods

The study was designed as a retrospective, single-centre cohort study conducted on
171 patients diagnosed with rectal cancer in the Department of Surgery of the “Prof. Dr.
Alexandru Trestioreanu” Bucharest Oncology Institute (IOB). Patients were followed for 5

years, starting from 1 February 2018, the year in which the surgeries were performed.

The transanal drainage tube (TAD) was introduced in our hospital on 1 February 2018
as a protective method. In this context, patients who underwent tumour resection with
colorectal anastomosis were divided into four distinct groups: patients with ileostomy,
patients with colostomy, patients with transanal tube (TAD), and patients without any

protective measure (non-TAD).

6.3 Results

The results focused on postoperative complications occurring within the first 30 days
after low anterior resection (LAR), with the primary endpoint being the incidence of
anastomotic fistula (AF), and the secondary endpoint being the overall comparison of

complications among the TAD, non-TAD, ileostomy, and colostomy groups.

Complications were classified as early (<7 days) and late (>7 days), septic (AF,
abscess), and general (parastomal hernia, seroma). Anastomotic fistula was defined
according to guidelines based on clinical, biological, and imaging criteria. Anastomotic
dehiscence was classified into grades A (no therapeutic impact), B (requires treatment), and

C (requires surgical reintervention).
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Compared with the non-TAD group, patients in the TAD group had significantly fewer
early surgical complications (OR 0.23, p = 0.004) and fewer overall complications (10.6%
vs. 33.3%, p = 0.0085), suggesting a protective effect of TAD. No significant differences
were observed for early septic complications (p = 0.121) or late septic complications;
however, late general complications were less frequent in the TAD group, without statistical
significance (OR 0.27, p = 0.100). Overall, total complications were significantly reduced
in the TAD group (OR 0.15, p <0.001) (Table 6.1).

Compared with ileostomy, TAD showed no significant differences in early or late
septic complications. However, ileostomy was associated with more late general
complications (p = 0.0008), and total complications were significantly lower in the TAD
group (OR 0.20, p = 0.003). Overall, TAD demonstrated more favourable clinical outcomes
compared with ileostomy (Table 6.2).

Compared with colostomy, TAD was associated with fewer total complications (OR
0.46, p = 0.049). In contrast, colostomy showed a higher rate of total complications (OR
2.15, p = 0.049). A significant difference was also observed for stoma-related late

complications, in favour of TAD (OR 0.33, p =0.03) (Table 6.3).

Table 6.1 Postoperative complications: TAD vs. non-TAD

TAD NON-TAD
Group Value p
(n=47) (n=54)
Early general surgical complication 3 (6.40%) 11(20.40%) | 0.004
Early septic surgical complications 0 (0%) 4 (7.40%) 0.121
Late general surgical complications 2 (4.30%) 8 (14.80%) 0.1003
Late septic surgical complications 1 (2.10%) 1 (1.85%) 1
Total septic complications 1 (2.10%) 5(9.25%) 0.0001
Total septic complications 5 (10.60%) 18 (33.3%) 0.0085
Table 6.2 Postoperative complications: TAD vs. ileostomy
TAD Ileostoma
Group Value p
(n=47) (n=45)
Early general surgical complication 3 (6.40%) 4 (8.9%) 0.711
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Early septic surgical complications 0 (0%) 2 (4.4%) 0.236
Late general surgical complications 2 (4.30%) 14 (31.10%) | 0.00078
Late septic surgical complications 1(2.10%) 3(6.7%) 0.356
Total septic complications 1 (2.10%) 5(11.11%) 0.107
Total complications 5(10.60%) 17 (37.80%) | 0.0031

Table 6.3 Postoperative complications: TAD and colostomy

TAD Colostomy
Grup Value p
(n=47) (n=25)
Early general surgical complication 3 (6.40%) 4 (16%) 0.207
Early septic surgical complications 0 (0%) 1 (4%) 0.347
Late general surgical complications 2 (4.30%) 4 (16%) 0.173
Late septic surgical complications 1 (2.10%) 1 (4%) 0.645
Total septic complications 1 (2.10%) 2 (4.44%) 0.275

6.4 Discussion

Low rectal tumours are associated with an increased risk of anastomotic dehiscence.
Clinical studies have demonstrated that in these cases, the probability of developing an
anastomotic fistula is 6.5 times higher compared to more proximally located tumours [72].
Risk factors include low tumour location, ischaemia, anastomotic tension, and patient
comorbidities (diabetes, hypertension, obesity, smoking, chronic kidney disease), as well as
systemic or local treatments. The severity of anastomotic fistula is classified into grades A—
C, ranging from minor forms without therapeutic impact to severe cases requiring surgical

reintervention [67].

In this study, three patient groups with different protective methods and one group
without any protective measure were analysed. The results showed a lower incidence of
anastomotic fistula and total complications in the TAD group compared with the other
groups, suggesting a potential protective effect. Compared with the non-TAD group, TAD
significantly reduced early and total complications, demonstrating an overall protective
effect. Compared with ileostomy, TAD showed similar results for septic complications, but

fewer total and late complications. Compared with colostomy, TAD was associated with
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fewer total and late complications. Thus, ileostomy, although a classical protective method,
was associated with more late complications, and some studies suggest that it does not
prevent severe anastomotic fistula. In our study, the incidence of anastomotic fistula was
4.6%, with one grade C case occurring in the ileostomy group, highlighting that no method

is completely protective.

TAD appears to reduce intraluminal pressure and the risk of anastomotic fistula, but
without completely eliminating the risk. Several meta-analyses in the literature show
variable results; however, most support a reduction in fistula incidence in TAD groups
[39,73-84]. The method is simple, safe, and easy to apply, thereby avoiding potential stoma-

related complications (hernia, prolapse, obstruction).

In our study, TAD was used in the form of a 32F (10 mm) silicone tube, considered
superior to smaller-calibre tubes 8 mm (24F) due to more efficient drainage and improved
tolerance [85]. Initially, an 8 mm tube was used in our clinic without positive results, as it
proved inefficient. The study has limitations related to its retrospective, single-centre design
and variability in surgical techniques, which necessitate prospective randomised studies for

validation.

6.5 Conclusions

Protective stoma is associated with a higher rate of complications, and postoperative
anastomotic dehiscence may have severe consequences, including life-threatening risk,

particularly in low anastomoses below the Douglas pouch.

The transanal drainage tube (TAD) represents a simple and feasible alternative to
stoma, with a protective role for the anastomosis, providing favourable outcomes without
significant complications in the analysed group. Compared with intestinal diversion

(ileostomy, colostomy), TAD offers the advantage of a lower morbidity profile.

The use of a 32F silicone tube with multiple lateral holes is recommended for optimal
drainage efficiency. However, large-scale prospective randomised studies are required to

validate its widespread use.
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7. Comparison of morbidity and mortality of abdominoperineal

resection vs low anterior resection in rectal cancer

7.1 Introduction

According to the American Cancer Society, in 2025 approximately 46,950 new cases
of rectal cancer were reported in the United States, including about 27,950 in men and 19,000
in women. Rectal cancer accounts for approximately 29% of all colorectal cancers,

according to the International Agency for Research on Cancer (IARC) [86].

Total mesorectal excision (TME), with preservation of the anal sphincter when

possible, represents the gold standard in the surgical treatment of rectal neoplasms [87].

The main surgical options are low anterior resection (LAR/AR) and abdominoperineal
resection (APR). LAR allows sphincter preservation but is associated with a risk of
anastomotic fistula, whereas APR avoids this risk but involves specific morbidity related to

the stoma and the perineal wound [87,88].

Anastomotic fistula is one of the most severe postoperative complications,
significantly increasing mortality and the risk of local recurrence [89]. Postoperative sepsis
is a major complication frequently associated with gastrointestinal surgery, with significant

mortality and a substantial economic burden [90,91].

Risk factors include age, male sex, and comorbidities such as diabetes and
hypertension [92]. Differences between LAR and APR regarding septic complications

remain insufficiently clarified due to study variability and the lack of standardized criteria.

In this context, the present study aims to compare septic morbidity and mortality after

LAR versus APR and to identify factors associated with postoperative sepsis.
7.2 Materials and Methods

The study was designed as a retrospective, single-centre analysis, including 226
patients diagnosed with rectal cancer and treated in the Department of Surgery of the
Oncology Institute of Bucharest “Prof. Dr. Alexandru Trestioreanu” over a 5-year period.

Patients who underwent low anterior resection (LAR) with restoration of intestinal
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continuity, as well as those who underwent abdominoperineal resection (APR) with

permanent stoma formation, were included.

Fisher’s exact test was used to compare categorical variables between subgroups. A p-
value < 0.05 was considered statistically significant. The Mann—Whitney U test was used to
compare continuous variables between groups. All statistical analyses were performed using
SPSS (Statistical Package for the Social Sciences), version 26.0 (IBM Corp., Armonk, NY,
USA).

7.3 Results

The study included 226 patients with rectal cancer: 24.3% underwent
abdominoperineal resection (APR), while 75.7% underwent low anterior resection (LAR).
The mean age was 63.1 years, with no differences between groups, and males predominated
(66.3%). Diabetes mellitus was significantly more frequent in the APR group (30% vs
9.9%). Neoadjuvant treatment was also more commonly used in the APR group:

chemotherapy (88% vs 71.3%) and radiotherapy (92% vs 74.9%).

Hospital length of stay was similar between groups (11.35 vs 13.5 days), and mortality
was 1.4% in the LAR group and 0% in the APR group. Anastomotic fistula occurred only in
the LAR group (4.67%). Overall postoperative complications were comparable between
groups, with rates generally ranging between 7-16%, without statistically significant

differences.

Early postoperative complications (<7 days) occurred in 7.2% of APR patients and
12.9% of LAR patients, with no significant difference. Early septic complications were 8.0%
in APR and 4.1% in LAR. Between days 7-30, general complications were slightly more
frequent in LAR (16.4% vs 14.5%), while septic complications were more frequent in APR

(9.1% vs 3.5%), but without statistical significance.

Overall, septic complications affected 7.62% of patients and were more frequent in
APR (OR = 2.38), with borderline statistical significance (p = 0.06). Total postoperative
complications were also more frequent in APR (54.5% vs 36.8%), likewise with borderline
statistical significance (p = 0.06). Overall, complications were more frequent in the APR

group. Early, general complications were 7.2% in APR vs 12.9% in LAR, while septic
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complications were 8.0% vs 4.1%. Late, general complications were similar (14.5% vs

16.4%), but septic complications were higher in APR (9.1% vs 3.5%).

In summary, APR was associated with higher rates of septic complications (16.4% vs 7.6%)

and total complications (54.5% vs 36.8%), without statistical significance (p = 0.06).

7.4 Discussion

In this study, no statistically significant differences were identified between APR and
LAR regarding septic complications, hospital length of stay, or overall postoperative
complications, with results being consistent with other studies in the literature [93-95].
However, sphincter preservation is feasible in most patients, although with an increased
incidence of low anterior resection syndrome in ultra-low anastomoses, which remains an

important clinical issue [96].

Anastomotic fistula (AL) may require reinterventions, prolonged hospitalisation, and
is associated with poorer oncological outcomes [97]. A meta-analysis including 20 studies
showed that AL induces local inflammation and fibrosis, affecting intestinal motility [98].
Anastomotic fistula has been reported in the literature in approximately 14% of cases and
is associated with low anterior resection syndrome [95]. In the present study, the incidence
of AL in the LAR group was 4.6%, including both early (<7 days) and late (7-30 days)

cases, with one death associated with early septic complications.

Hypertension (HTN), diabetes mellitus(DM), and obesity have been identified as risk
factors for anastomotic fistula [99-102]. Hypertension promotes tissue ischemia through
microangiopathy, impairing anastomotic healing, while diabetes increases the risk of
dehiscence through micro- and macrovascular alterations [100]. Obesity is associated with
systemic inflammation and intraoperative technical difficulties, increasing the risk of AL,

particularly in low anterior resections [101,102].

Sarcopenia increases chemotherapy toxicity and is associated with poorer clinical
outcomes. Patients with greater skeletal muscle mass tend to have better tolerance to
oncological treatments and, consequently, a more favourable prognosis. Chemotherapy
may contribute to skeletal muscle depletion through pro-atrophic mechanisms,

mitochondrial dysfunction, and reduced muscle protein synthesis. Therefore, pro-anabolic
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strategies targeting skeletal muscle have shown promising results in preserving muscle

mass in oncologic patients [103].

Indocyanine green (ICG) fluorescence imaging is a rapid and cost-effective
technique for intraoperative assessment of intestinal perfusion. This method allows real-
time visualisation of rectal wall vascularisation, particularly at the anastomotic level, and
has been associated with reduced rates of severe complications, including anastomotic

fistula (AL), pelvic abscess, and delayed initiation of adjuvant therapy [104].

Prehabilitation is a relatively recent approach aimed at improving patients’ physical,
nutritional, and psychological status prior to surgery. Reported benefits include reduced
hospital length of stay, decreased postoperative complication rates, and improved quality

of life [105].

Further studies are required to define optimal rehabilitation protocols and to establish
the most effective implementation strategies in clinical practice in order to optimise the
management of colorectal cancer patients [ 106]. The risk of anastomotic fistula remains
significantly influenced by patient comorbidities. In this context, the creation of a diverting
stoma should be considered, particularly in high-risk patients, to reduce the incidence and

severity of postoperative complications [107,108].

Radiotherapy aims both to increase resectability in locally advanced tumours and to

improve local disease control in early-stage disease.

In the present study, no statistically significant differences were observed between
different radiotherapy dose regimens (25 Gy, 45 Gy, and 50.4 Gy), with tumour regression
observed across all analysed groups. Similar results have been reported in other studies,
which demonstrated comparable outcomes between 45 Gy and 50.4 Gy regimens.
Additionally, radiotherapy has been associated with an increased incidence of
gynaecological malignancies, while a decreased incidence of prostate cancer has been

reported in these patients [95,109-113].

Thus, APR is more frequently associated with parastomal hernias and perineal
wound healing problems, whereas ultra-low anastomoses carry a higher risk of

anastomotic fistula and low anterior resection syndrome [93,95,114,115].
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The study conclusions indicate that, although differences in septic complications
between abdominoperineal resection (APR) and low anterior resection (LAR) were not
statistically significant, the trend suggests a higher risk of septic complications in the APR
group. It also highlights that factors such as age over 50 years and the presence of
comorbidities may contribute to an increased risk of postoperative sepsis, although this

association was not statistically significant.

We therefore support the use of low anterior resection (LAR) whenever possible and
propose the development of a risk score for local septic complications in order to

individualise management strategies and reduce their incidence.

7.5 Conclusions

Rectal surgery is still associated with a relevant risk of septic complications, especially
in distal rectal tumors where fistula and pelvic abscesses are more frequent and severe.
No significant difference in septic morbidity was observed between APR and LAR,
suggesting that surgical approach alone is not the main determinant of infection risk.
Patient comorbidities and technical factors play a key role, supporting the need for

individualized surgical planning and risk stratification tools.

Final Conclusions and Personal Contribution

Although surgical techniques for rectal cancer have significantly evolved,
postoperative septic complications remain frequent and continue to increase both
postoperative morbidity and mortality. Strengthening healthcare infrastructure and
developing both screening and rehabilitation programs are essential to reduce infection rates

and optimize outcomes.

In the overall cohort analysed in this thesis, the highest incidence of septic
complications was recorded in male patients. Postoperative septic complications were more
frequently observed in patients with tumours located in the mid-rectum, particularly in those
over 50 years of age, with the highest incidence seen in patients over 60 years. Accordingly,
the single case of postoperative sepsis occurred in a male patient over 60 years of age.
Associated comorbidities, especially obesity, were more frequently correlated with the
occurrence of local septic complications and stoma-related complications. Patients from

urban areas also showed a higher rate of septic complications. However, the differences
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observed according to age, sex, place of residence, and comorbidities did not reach statistical
significance, suggesting a cumulative effect of risk factors in the occurrence of postoperative

septic complications.

In the first study, a literature review was conducted regarding the role of different
surgical approaches and their influence on the incidence of postoperative septic
complications. Minimally invasive surgery shows a clear upward trend, with a progressive
shift towards robotic surgery. The analysis of available studies highlights both the
advantages and limitations of the robotic approach. In total mesorectal excision, robotic
surgery has demonstrated superiority, particularly in obese patients with a narrow pelvis,
due to improved instrument ergonomics, greater precision of dissection, and superior
visualization. These advantages translate into higher rates of complete mesorectal excision,
increased lymph node harvest, lower rates of positive margins, and better preservation of
pelvic nerve plexuses, especially in ultra-low and locally advanced tumours. However,
laparoscopic surgery provides similar oncological outcomes in selected cases, while being
more cost-effective and associated with shorter operative time. Minimally invasive surgery
remains the approach associated with the lowest infection rates and faster postoperative
recovery. Nevertheless, open surgery still plays an essential role in selected complex or
emergency cases, such as massive haemorrhage, where conventional surgical access cannot

be replaced.

In the second study, the role of different protective methods in reducing the incidence
of septic complications after anterior resections was analysed. The main method evaluated
was the transanal drainage tube (TAD), and its outcomes were compared with other
protective strategies in order to determine their impact on postoperative septic complication
rates. The results highlighted the importance of both the type and diameter of the tube used;
thus, 32F (10 mm) tubes were associated with the best outcomes. In our clinic, a 24F (8 mm)
tube was initially used, but it frequently became obstructed and proved ineffective.
Similarly, data from the literature emphasize the importance of using a 10 mm (32F) tube.
The TAD group was compared with patients without protective measures, as well as with
those undergoing colostomy or ileostomy. While intestinal diversion (stoma) is associated
with its own complications, the TAD group did not experience significant device-related
morbidity. The results demonstrated a significant reduction in overall postoperative

complications and a trend toward a decreased rate of anastomotic fistula in the TAD group,
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suggesting that this represents a simple, safe, and less invasive alternative to temporary
stomas. However, the risk of anastomotic fistula is influenced not only by the protective
method but also by patient comorbidities, general condition, and surgical technique.
Ultimately, large prospective randomized trials are required to provide stronger evidence

supporting the widespread clinical use of the transanal drainage tube.

In the third study, attention was focused on analysing the incidence of local septic
complications in abdominoperineal resection versus low anterior resection. The main
conclusion of this research is that, although no statistically significant differences were
observed between APR and LAR regarding postoperative local septic complications and
postoperative mortality, the overall trend indicates a higher rate of total septic complications
in abdominoperineal resection. Overall, these results support the use of low anterior

resection whenever it is oncologically feasible in the treatment of rectal cancer.

Regardless of the surgical procedure performed or the protective method used, none
completely eliminates the risk of septic complications; however, they may contribute to
reducing their incidence. The occurrence of complications is multifactorial, being influenced
both by patient-related factors, such as preoperative biological status and comorbidities, and

by the surgical technique employed.
Personal Contribution

My personal contribution included database collection, statistical analysis, and
interpretation of results. I also drafted the methodology and discussion sections and reviewed
manuscripts for the preparation of articles subsequently published in national and
international journals. In total, three articles were published: one review article in Chirurgia,

and two original articles in Life and The Journal of Medicine and Life (JML).

Selective Bibliography

Hollinshead WH. Embryology and anatomy of the anal canal and rectum. Dis Colon
Rectum. 1962;5(1). doi:10.1007/BF02616406

Papilian V, Albu I, Vaida A. Anatomia Omului, Volumul II: Splanhnologia. In: Anatomia
Omului. 2001.

27



10.
11.

12.

13.

14.

15.

Viorel Ranga. Anatomia Omului Tubul Digestiv Abdominal Si Glandele Anexe Splina
Viorel Ranga. Cerma. Bucuresti; 2000.

Stelzner S, Heinze T, Nikolouzakis TK, Torge Mees S, Witzigmann H, Wedel T. Perirectal
Fascial Anatomy: New Insights Into an Old Problem. Dis Colon Rectum. 2021 Jan
8;64(1):91-102. doi:10.1097/DCR.0000000000001778

Jin Z ming, Peng JY, Zhu QC, Yin L. Waldeyer’s fascia: anatomical location and
relationship to neighboring fasciae in retrorectal space. Surgical and Radiologic Anatomy.
2011 Dec 11;33(10):851-4. doi:10.1007/s00276-011-0887-6

Heald RJ, Husband EM, Ryall RDH. The mesorectum in rectal cancer surgery—the clue to
pelvic recurrence? Journal of British Surgery. 1982 Oct 1;69(10):613-6.
doi:10.1002/bjs.1800691019

Trzpis M, Sun G, Chen JH, Huizinga JD, Broens P. Novel insights into physiological
mechanisms underlying fecal continence. American Journal of Physiology-Gastrointestinal
and Liver Physiology. 2023 Jan 1;324(1):G1-9. doi:10.1152/ajpgi.00313.2021

Rebecca L. Siegel; Nikita Sandeep Wagle; Jessica Star; Tyler B. Kratzer; Robert A. Smith;
Ahmedin Jemal. Colorectal cancer statistics, 2026. CA Cancer J Clin. 2026 Feb;76(2).
Organisation for Economic Co-operation and Development. OECD Reviews of Health
Systems: Romania 2025. Paris; 2025.

European Parliament. Cancer in the EU: Epidemiology and Trends. 2026 Mar.

Dunford A, Weinstock DM, Savova V, Schumacher SE, Cleary JP, Yoda A, Sullivan TJ,
Hess JM, Gimelbrant AA, Beroukhim R, Lawrence MS, Getz G, Lane AA. Tumor-
suppressor genes that escape from X-inactivation contribute to cancer sex bias. Nat Genet.
2017 Jan 21;49(1):10—-6. doi:10.1038/ng.3726

Yang Z, Wang X, Zhou H, Jiang M, Wang J, Sui B. Molecular Complexity of Colorectal
Cancer: Pathways, Biomarkers, and Therapeutic Strategies. Cancer Manag Res.
2024;16:1389-403. doi:10.2147/CMAR.S481656 PubMed PMID: 39403607.

Wang H, Tang R, Jiang L, Jia Y. The role of PIK3CA gene mutations in colorectal cancer
and the selection of treatment strategies. Front Pharmacol. 2024;15:1494802.
doi:10.3389/fphar.2024.1494802 PubMed PMID: 39555098.

Klessen C, Rogalla P, Taupitz M. Local staging of rectal cancer: The current role of MRI.
Eur Radiol. 2007 Feb;17(2):379-89. doi:10.1007/S00330-006-0388-X PubMed PMID:
17008990.

Rao SSC. Digital Rectal Examination: An Invaluable Clinical Tool. Gastro hep advances.

2024;3(5):592-3. doi:10.1016/j.gastha.2024.03.002 PubMed PMID: 39165412.

28



16.

17.

18.

19.

20.

21.

22.

23.

24.

Joo J 11, Lim SW, Oh BY. Prognostic Impact of Carcinoembryonic Antigen Levels in
Rectal Cancer Patients Who Had Received Neoadjuvant Chemoradiotherapy. Ann
Coloproctol. 2021;37(3):179. doi:10.3393/AC.2020.11.27 PubMed PMID: 33971705.
Caruso D, Polici M, Bellini D, Laghi A. ESR Essentials: Imaging in colorectal cancer—
practice recommendations by ESGAR. Eur Radiol. 2024 Sep 1;34(9):5903.
doi:10.1007/S00330-024-10645-3 PubMed PMID: 38418627.

Grieco M, Marcellinaro R, Russo G, Menditto R, Compalati I, Passafiume F, Carlini M.
The role of transanal total mesorectal excision in the treatment of rectal cancer: a
systematic review. Minerva surgery. 2023 Aug 1;78(4):421-32. doi:10.23736/S2724-
5691.22.09837-9 PubMed PMID: 36745469.

Oshio H, Oshima Y, Yunome G, Okazaki S, Kawamura I, Ashitomi Y, Musha H, Kawai
M, Motoi F. Transanal total mesorectal excision and transabdominal robotic surgery for
rectal cancer: A retrospective study. Annals of Medicine and Surgery. 2021 Oct
1;70:102902. doi:10.1016/J.AMSU.2021.102902 PubMed PMID: 34691436.

National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in
Oncology: Rectal Cancer [Internet]. 2024. Available from:
https://www.nccn.org/professionals/physician_gls/pdf/rectal.pdf

Gomila A, Carratala J, Biondo S, Badia JM, Fraccalvieri D, Shaw E, Diaz-Brito V,
Pagespetit L, Freixas N, Brugués M, Mora L, Perez R, Sanz C, Arroyo N, Iftimie S, Limén
E, Gudiol F, Pujol M. Predictive factors for early- and late-onset surgical site infections in
patients undergoing elective colorectal surgery. A multicentre, prospective, cohort study.
Journal of Hospital Infection. 2018 May;99(1):24-30. doi:10.1016/j.jhin.2017.12.017
Kesgin YM, Donmez T, Surek A, Candz 0, Gumusoglu AY, Guzey D, Karabulut M. Risk
factors associated with morbidity and mortality in emergency colorectal cancer resections.
Turkish Journal of Trauma and Emergency Surgery. 2026;428-36.
doi:10.14744/tjtes.2025.63764

Mrdutt MM, Isbell CL, Thomas JS, Shaver CN, Essani R, Warrier R, Papaconstantinou
HT. Impact of complications on length of stay in elective laparoscopic colectomies.
Journal of Surgical Research. 2017 Nov;219:180-7. doi:10.1016/j.jss.2017.05.113
Sharabiany S, Joosten JJ, Musters GD, Talboom K, Tanis PJ, Bemelman WA, Hompes R.
Management of acute and chronic pelvic sepsis after total mesorectal excision for rectal
cancer-a 10-year experience of a national referral centre. Colorectal Dis. 2024 Apr

1;26(4):650-9. doi:10.1111/CODI.16863 PubMed PMID: 38418896.

29



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Tsai YY, Chen WTL. Management of anastomotic leakage after rectal surgery: a review
article. J Gastrointest Oncol. 2019 Dec 1;10(6):1229-37. d0i:10.21037/JG0O.2019.07.07
Clavien PA, Barkun J, De Oliveira ML, Vauthey JN, Dindo D, Schulick RD, De
Santibafies E, Pekolj J, Slankamenac K, Bassi C, Graf R, Vonlanthen R, Padbury R,
Cameron JL, Makuuchi M. The Clavien-Dindo classification of surgical complications:
five-year experience. Ann Surg. 2009 Aug;250(2):187-96.
doi:10.1097/SLA.0BO13E3181B13CA2 PubMed PMID: 19638912.

Smith RL, Bohl JK, McElearney ST, Friel CM, Barclay MM, Sawyer RG, Foley EF, Burns
RP, Gadacz TR, Polk HC, Kellum JM, Howard RJ, Poole G V., White IV RR, Pruitt BA.
Wound Infection After Elective Colorectal Resection. Ann Surg. 2004 May;239(5):599.
doi:10.1097/01.SLA.0000124292.21605.99 PubMed PMID: 15082963.

World Health Organization. World Health Organization [Internet]. 2024 [cited 2024 Jun
10]. Available from: https://www.who.int

National Comprehensive Cancer Network. National Comprehensive Cancer Network
[Internet]. 2026 [cited 2026 May 14]. NCCN Clinical Practice Guidelines in Oncology:
Rectal Cancer. Available from:
https://www.nccn.org/professionals/physician_gls/pdf/rectal.pdf

Ferrari R. Writing narrative style literature reviews. Medical Writing. 2015
Dec;24(4):230-5. doi:10.1179/2047480615Z.000000000329

Toiyama Y, Kusunoki M. Changes in surgical therapies for rectal cancer over the past 100
years: A review. Ann Gastroenterol Surg. 2020 Jul 10;4(4):331-42.
doi:10.1002/ags3.12342

Lange MM, Rutten HJ, van de Velde CJH. One hundred years of curative surgery for
rectal cancer: 1908—2008. European Journal of Surgical Oncology (EJSO). 2009
May;35(5):456—63. doi:10.1016/j.€js0.2008.09.012

Blackmore AE. Evolution of laparoscopy in colorectal surgery: An evidence-based review.
World J Gastroenterol. 2014;20(17):4926. doi:10.3748/wjg.v20.117.4926

Lee HH, Na JC, Yoon YE, Rha KH, Han WK. Robot-assisted laparoendoscopic single-site
upper urinary tract surgery with da Vinci Xi surgical system: Initial experience. Investig
Clin Urol. 2020;61(3):323. doi:10.4111/icu.2020.61.3.323

Ngu J, Tsang C, Koh D. The da Vinci Xi: a review of its capabilities, versatility, and
potential role in robotic colorectal surgery. Robotic Surgery: Research and Reviews. 2017

Jul;Volume 4:77-85. doi:10.2147/RSRR.S119317

30



36.

37.

38.

39.

40.

41.

42.

43.

44.

Reddy K, Gharde P, Tayade H, Patil M, Reddy LS, Surya D. Advancements in Robotic
Surgery: A Comprehensive Overview of Current Utilizations and Upcoming Frontiers.
Cureus. 2023 Dec 12. doi:10.7759/cureus.50415

Gass JM, Daume D, Schneider R, Steinemann D, Mongelli F, Scheiwiller A, Fourie L,
Kern B, von Fliie M, Metzger J, Angehrn F, Bolli M. Laparoscopic versus robotic-assisted,
left-sided colectomies: intra- and postoperative outcomes of 683 patients. Surg Endosc.
2022 Aug 13;36(8):6235-42. doi:10.1007/s00464-021-09003-x

Han J, Kim NK. Transanal approach for rectal tumors: recent updates and future
perspectives. Ann Laparosc Endosc Surg. 2016;1:35-35. doi:10.21037/ales.2016.11.08
LiuY, Hu X, Huang Y, Yin X, Zhang P, Hao Y, Li H, Wang G. Does transanal drainage
tubes placement have an impact on the incidence of anastomotic leakage after rectal cancer
surgery? a systematic review and meta-analysis. BMC Cancer. 2024 Feb 24;24(1):263.
doi:10.1186/s12885-024-11990-8

Jakobsen PCH, Krarup PM, Jensen KK, Nordholm-Carstensen A. Robot-assisted TAMIS:
a systematic review of feasibility and outcomes. Surg Endosc. 2023 May 27;37(5):3398—
409. doi:10.1007/s00464-022-09853-z

Jayne D, Pigazzi A, Marshall H, Croft J, Corrigan N, Copeland J, Quirke P, West N,
Rautio T, Thomassen N, Tilney H, Gudgeon M, Bianchi P Pietro, Edlin R, Hulme C,
Brown J. Effect of Robotic-Assisted vs Conventional Laparoscopic Surgery on Risk of
Conversion to Open Laparotomy Among Patients Undergoing Resection for Rectal
Cancer. JAMA. 2017 Oct 24;318(16):1569. doi:10.1001/jama.2017.7219

Feng Q, Yuan W, Li T, Tang B, Jia B, Zhou Y, Zhang W, Zhao R, Zhang C, Cheng L,
Zhang X, Liang F, He G, Wei Y, Xu J, Xu J, Feng Q, Wei Y, He G, Liang F, Yuan W, Sun
Z,Li T, Tang B, Tang B, Gao L, Jia B, Li P, Zhou Y, Liu X, Zhang W, Lou Z, Zhao R,
Zhang T, Zhang C, Li D, Cheng L, Chi Z, Zhang X, Yang G. Robotic versus laparoscopic
surgery for middle and low rectal cancer (REAL): short-term outcomes of a multicentre
randomised controlled trial. Lancet Gastroenterol Hepatol. 2022 Nov;7(11):991-1004.
doi:10.1016/S2468-1253(22)00248-5

Park EJ, Cho MS, Baek SJ, Hur H, Min BS, Baik SH, Lee KY, Kim NK. Long-term
Oncologic Outcomes of Robotic Low Anterior Resection for Rectal Cancer. Ann Surg.
2015 Jan;261(1):129-37. doi:10.1097/SLA.0000000000000613

Crippa J, Grass F, Dozois EJ, Mathis KL, Merchea A, Colibaseanu DT, Kelley SR, Larson
DW. Robotic Surgery for Rectal Cancer Provides Advantageous Outcomes Over

31



45.

46.

47.

48.

49.

50.

51.

52.

53.

Laparoscopic Approach. Ann Surg. 2021 Dec;274(6):e1218-22.
doi:10.1097/SLA.0000000000003805

Song L, Xu WQ, Wei ZQ, Tang G. Robotic vs laparoscopic abdominoperineal resection
for rectal cancer: A propensity score matching cohort study and meta-analysis. World J
Gastrointest Surg. 2024 May 27;16(5):1280-90. doi:10.4240/wjgs.v16.15.1280

Yamaoka Y, Shiomi A, Kagawa H, Hino H, Manabe S, Kato S, Hanaoka M. Robotic
surgery for clinical T4 rectal cancer: short- and long-term outcomes. Surg Endosc. 2022
Jan 6;36(1):91-9. doi:10.1007/s00464-020-08241-9

Gomez Ruiz M, Ballestero Diego R, Tejedor P, Cagigas Fernandez C, Cristobal Poch L,
Suarez Pazos N, Castillo Diego J. Robotic surgery for locally advanced T4 rectal cancer:
feasibility and oncological quality. Updates Surg. 2023 Apr 10;75(3):589-97.
doi:10.1007/s13304-023-01450-6

Hertz P, Rattenborg S, Haug TR, Houlind K, Konge L, Bjerrum F. Training and
assessment for colorectal surgery and appendicectomy— a systematic review. Colorectal
Disease. 2024 Apr 23;26(4):597-608. doi:10.1111/codi.16905

Kojima T, Hino H, Shiomi A, Kagawa H, Yamaoka Y, Manabe S, Kato S, Hanaoka M.
Comparison between robotic-assisted and laparoscopic sphincter-preserving operations for
ultra-low rectal cancer. Ann Gastroenterol Surg. 2022 Sep 15;6(5):643-50.
doi:10.1002/ags3.12564

Sun L, Zhou J, Ji L, Zhao S, Li R, Fu Y, Wang W, Qian C, Sun Q, Wang D. Sphincter-
preserving effect of robotic-assisted intersphincteric resection for ultra-low rectal cancer: a
propensity score matching analysis. J Robot Surg. 2024 Feb 22;18(1):83.
doi:10.1007/s11701-024-01826-9

Shin JK, Kim HC, Lee WY, Yun SH, Cho YB, Huh JW, Park YA. Is Robotic Surgery
Beneficial for Rectal Cancer Patients with Unfavorable Characteristic After Neoadjuvant
Chemoradiotherapy? Ann Surg Oncol. 2024 May 5;31(5):3203—11. doi:10.1245/s10434-
024-14976-9

Chen H, Cai HK, Tang YH. An updated meta-analysis of transanal drainage tube for
prevention of anastomotic leak in anterior resection for rectal cancer. Surgical Oncology.
2018. doi:10.1016/j.suronc.2018.05.018

Park JS, Lee SM, Choi GS, Park SY, Kim HJ, Song SH, Min BS, Kim NK, Kim SH, Lee
KY. Comparison of Laparoscopic Versus Robot-Assisted Surgery for Rectal Cancers: The
COLRAR Randomized Controlled Trial. Ann Surg. 2023 Jul 1;278(1):31-8.
doi:10.1097/SLA.0000000000005788 PubMed PMID: 36594748.

32



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Feroci F, Vannucchi A, Bianchi P Pietro, Cantafio S, Garzi A, Formisano G, Scatizzi M.
Total mesorectal excision for mid and low rectal cancer: Laparoscopic vs robotic surgery.
World J Gastroenterol. 2016;22(13):3602. doi:10.3748/wjg.v22.113.3602

XuJ, Yuan W, Li T, Tang B, Jia B, Zhou Y, Zhang W, Zhao R, Zhang C, Cheng L, Zhang
X, Liang F, He G, Wei Y, Feng Q. Robotic versus laparoscopic surgery for middle and low
rectal cancer (REAL): Primary outcome of a multicenter randomized controlled trial.
Journal of Clinical Oncology. 2024 Jun 1;42(16_suppl):3617-3617.
doi:10.1200/JC0O.2024.42.16_suppl.3617

Hopkins MB, Geiger TM, Bethurum AJ, Ford MM, Muldoon RL, Beck DE, Stewart TG,
Hawkins AT. Comparing pathologic outcomes for robotic versus laparoscopic Surgery in
rectal cancer resection: a propensity adjusted analysis of 7616 patients. Surg Endosc. 2020
Jun 25;34(6):2613-22. doi:10.1007/s00464-019-07032-1

Coco C, Tondolo V, Amodio LE, Pafundi DP, Marzi F, Rizzo G. Role and Morbidity of
Protective Ileostomy after Anterior Resection for Rectal Cancer: One Centre Experience
and Review of Literature. J Clin Med. 2023;12(23). doi:10.3390/jcm12237229

Gaertner WB. Rectal cancer: An evidence-based update for primary care providers. World
J Gastroenterol. 2015;21(25):7659. doi:10.3748/wjg.v21.i125.7659

Montedori A, Cirocchi R, Farinella E, Sciannameo F, Abraha I. Covering ileo- or
colostomy in anterior resection for rectal carcinoma. Cochrane Database of Systematic
Reviews. 2010 May 12;2010(5). doi:10.1002/14651858.CD006878.pub2

Bednarski BK. Minimally invasive rectal surgery: Laparoscopy, robotics, and transanal
approaches. J Surg Oncol. 2020 Jul 14;122(1):78-84. doi:10.1002/js0.25925

Grass JK, Persiani R, Tirelli F, Chen CC, Caricato M, Pecorino A, Lang 1J, Kemper M,
Izbicki JR, Melling N, Perez D. Robotic versus transanal total mesorectal excision in
sexual, anorectal, and urinary function: a multicenter, prospective, observational study. Int
J Colorectal Dis. 2021 Dec 18;36(12):2749-61. doi:10.1007/s00384-021-04030-5

Ng AP, Sanaiha Y, Bakhtiyar SS, Ebrahimian S, Branche C, Benharash P. National
analysis of cost disparities in robotic-assisted versus laparoscopic abdominal operations.
Surgery. 2023 Jun;173(6):1340-5. doi:10.1016/j.surg.2023.02.016

Ramyji KM, Cleghorn MC, Josse JM, MacNeill A, O’Brien C, Urbach D, Quereshy FA.
Comparison of clinical and economic outcomes between robotic, laparoscopic, and open
rectal cancer surgery: early experience at a tertiary care center. Surg Endosc. 2016 Apr

15;30(4):1337-43. doi:10.1007/s00464-015-4390-8

33



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Soomro NA, Hashimoto DA, Porteous AJ, Ridley CJA, Marsh W], Ditto R, Roy S.
Systematic review of learning curves in robot-assisted surgery. BJS Open. 2020 Feb
1;4(1):27-44. doi:10.1002/bjs5.50235

Siegel RL, Wagle NS, Cercek A, Smith RA, Jemal A. Colorectal cancer statistics, 2023.
CA Cancer J Clin. 2023 May;73(3):233-54. do0i:10.3322/caac.21772

Plasencia A, Bahna H. Diverting Ostomy: For Whom, When, What, Where, and Why. Clin
Colon Rectal Surg. 2019 May 2;32(03):171-5. doi:10.1055/s-0038-1677004

Rahbari NN, Weitz J, Hohenberger W, Heald RJ, Moran B, Ulrich A, Holm T, Wong WD,
Tiret E, Moriya Y, Laurberg S, den Dulk M, van de Velde C, Biichler MW. Definition and
grading of anastomotic leakage following anterior resection of the rectum: A proposal by
the International Study Group of Rectal Cancer. Surgery. 2010;147(3).
doi:10.1016/j.surg.2009.10.012

Klein P, Immler F, Sterk P, Schubert F. [Secure anastomoses of the large intestine
(especially with transanal drainage]. Zentralbl Chir. 1997;122(7):528-32; discussion 533-
4. PubMed PMID: 9340959.

Goto S, Hida K, Kawada K, Okamura R, Hasegawa S, Kyogoku T, Ota S, Adachi Y, Sakai
Y. Multicenter analysis of transanal tube placement for prevention of anastomotic leak
after low anterior resection. J Surg Oncol. 2017;116(8). doi:10.1002/js0.24760

Myrseth E, Nymo LS, Gjessing PF, Norderval S. Diverting stomas reduce reoperation rates
for anastomotic leak but not overall reoperation rates within 30 days after anterior rectal
resection: a national cohort study. Int J Colorectal Dis. 2022 Jul 24;37(7):1681-8.
doi:10.1007/s00384-022-04205-8

Xiao L, Zhang W, Jiang P, Bu X, Yan Q, Li H, Zhang Y, Yu F. Can Transanal Tube
Placement after Anterior Resection for Rectal Carcinoma Reduce Anastomotic Leakage
Rate? A Single-institution Prospective Randomized Study. World J Surg. 2011 Jun
25;35(6). doi:10.1007/s00268-011-1053-3

Pathak A, Wanjari M. Minimally Invasive Colorectal Surgery Techniques. Cureus. 2023
Oct 17. d0i:10.7759/cureus.47203

Jha MK, Shah KB, Thapa A, Basukala S, Sah SK. Postoperative Complications among
Major Abdominal Surgeries using Clavien-Dindo Classification in Tertiary Hospital: An
Observational Study. Journal of Nepal Medical Association. 2024 Dec 31;63(281):12-7.
doi:10.31729/jnma.8854

34



74.

75.

76.

77.

78.

79.

80.

81.

82.

Nash GF. Anastomotic leakage after curative anterior resection results in a higher
prevalence of local recurrence colectomy ( Br J Surg 2003; 90: 1261-1266). Journal of
British Surgery. 2003 Jan 1;91(1):125-6. doi:10.1002/bjs.4536

Merkel S, Wang WY, Schmidt O, Dworak O, Wittekind CH, Hohenberger W, Hermanek
P. Locoregional recurrence in patients with anastomotic leakage after anterior resection for
rectal carcinoma. Colorectal Disease. 2001 May 14;3(3):154—60. doi:10.1046/j.1463-
1318.2001.00232.x

Wang J, Li MH. Risk factors for anastomotic fistula development after radical colon
cancer surgery and their impact on prognosis. World J Gastrointest Surg. 2023 Nov
27;15(11):2470-81. doi:10.4240/wjgs.v15.111.2470

Skrabec CG, Carné AV, Pérez MC, Corral J, Pujol AF, Cuadrado M, Troya J, Ibafiez JFJ,
Parés D. Early and late anastomotic leak after colorectal surgery: A systematic review of
the literature. Cir Esp. 2023 Jan;101(1):3—11. doi:10.1016/j.ciresp.2022.06.014
Sparreboom CL, Van Groningen JT, Lingsma HF, Wouters MWJM, Menon AG,
Kleinrensink GJ, Jeekel J, Lange JF. Different Risk Factors for Early and Late Colorectal
Anastomotic Leakage in a Nationwide Audit. Dis Colon Rectum. 2018;61(11):1258-66.
doi:10.1097/DCR.0000000000001202 PubMed PMID: 30239395.

Phan K, Oh L, Ctercteko G, Pathma-Nathan N, El Khoury T, Azam H, Wright D, Toh
JWT. Does a stoma reduce the risk of anastomotic leak and need for re-operation following
low anterior resection for rectal cancer: systematic review and meta-analysis of
randomized controlled trials. J Gastrointest Oncol. 2019 Apr;10(2):179-87.
doi:10.21037/jg0.2018.11.07

McGiftin T, Clark DA, Edmundson A, Steffens D, Stevenson A, Solomon M. Surgical
management and long-term functional outcomes after anastomotic leak in patients
undergoing minimally invasive restorative rectal resection and without a diverting
ileostomy. ANZ J Surg. 2022 Apr 24;92(4):806—12. doi:10.1111/ans.17475

Matsumoto Y, Aisu N, Kajitani R, Nagano H, Yoshimatsu G, Hasegawa S. Complications
associated with loop ileostomy: analysis of risk factors. Tech Coloproctol. 2024 Dec
27;28(1):60. doi:10.1007/s10151-024-02926-2

Zhao W, Li N, He D, Feng J. Transanal Tube for the Prevention of Anastomotic Leakage
After Rectal Cancer Surgery: A Systematic Review and Meta-analysis. World J Surg. 2017
Jan 12;41(1):267-76. doi:10.1007/s00268-016-3758-9

35



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Fujino S, Yasui M, Ohue M, Miyoshi N. Efficacy of transanal drainage tube in preventing
anastomotic leakage after surgery for rectal cancer: A meta-analysis. World J Gastrointest
Surg. 2023 Jun 27;15(6):1202—-10. doi:10.4240/wjgs.v15.16.1202

Cong Z, Fu C, Wang H, Liu L, Zhang W, Wang H. Influencing Factors of Symptomatic
Anastomotic Leakage After Anterior Resection of the Rectum for Cancer. World J Surg.
2009 Jun 12;33(6):1292-7. doi:10.1007/s00268-009-0008-4

Luo Y, Zhu CK, Wu DQ, Zhou LB, Wang CS. Effect comparison of three different types
of transanal drainage tubes after anterior resection for rectal cancer. BMC Surg. 2020 Dec
25;20(1):166. doi:10.1186/s12893-020-00811-x

American Cancer Society. Cancer Facts & Figures 2025 [Internet]. 2025 [cited 2025 Jun
10]. Available from: https://www.cancer.org/research/cancer-facts-statistics/all-cancer-
facts-figures/2025-cancer-facts-figures.html?utm_source=chatgpt.com

Popa C, Prunoiu VM, Puia P, Schlanger D, Bratucu MN, Strambu V, Britucu E, Moisa
HA, Chiru EG, Ileanu BV, Radu P. Specific Septic Complications after Rectal Cancer
Surgery: A Critical Multicentre Study. Cancers (Basel). 2023 Apr 1;15(8).
doi:10.3390/cancers15082340

Wiatrek R, Thomas J, Papaconstantinou H. Perineal Wound Complications after
Abdominoperineal Resection. Clin Colon Rectal Surg. 2008 Feb;21(1):076-85.
doi:10.1055/s-2008-1055325

Ptok H, Marusch F, Meyer F, Schubert D, Gastinger I, Lippert H. Impact of anastomotic
leakage on oncological outcome after rectal cancer resection. British Journal of Surgery.
2007 Nov 16;94(12):1548-54. doi:10.1002/bjs.5707

Rodziewicz TL, Houseman B, Vaqar S, Hipskind JE. Medical Error Reduction and
Prevention. 2025. PubMed PMID: 29763131.

Mulita F, Liolis E, Akinosoglou K, Tchabashvili L, Maroulis I, Kaplanis C, Vailas M,
Panos G. Postoperative sepsis after colorectal surgery: a prospective single-center
observational study and review of the literature. Gastroenterology Review. 2022;17(1):47—
51.doi:10.5114/pg.2021.106083

Chapet O, Romestaing P, Mornex F, Souquet JC, Favrel V, Ardiet J]M, D’Hombres A,
Gerard JP. Preoperative radiotherapy for rectal adenocarcinoma: Which are strong
prognostic factors? International Journal of Radiation Oncology*Biology*Physics. 2005
Apr;61(5):1371-7. doi:10.1016/j.ijrobp.2004.08.022

Muldoon RL, Bethurum AJ, Gamboa AC, Zhang K, Ye F, Regenbogen SE, Abdel-Misih
S, Ejaz A, Wise PE, Silviera M, Holder-Murray J, Balch GC, Hawkins AT. Comparison of

36



94.

95.

96.

97.

98.

99.

100.

101.

outcomes of abdominoperineal resection vs low anterior resection in very-low rectal
cancer. Journal of Gastrointestinal Surgery. 2024 Sep;28(9):1450-5.
doi:10.1016/j.gassur.2024.06.008

Omidvari S, Hamedi SH, Mohammadianpanah M, Razzaghi S, Mosalaei A, Ahmadloo N,
Ansari M, Pourahmad S. Comparison of abdominoperineal resection and low anterior
resection in lower and middle rectal cancer. J Egypt Natl Canc Inst. 2013 Sep;25(3):151-
60. doi:10.1016/j.jnci.2013.06.001

Hol JC, Burghgraef TA, Rutgers MLW, Crolla RMPH, van Geloven NAW, Leijtens JWA,
Polat F, Pronk A, Smits AB, Tuynman JB, Verdaasdonk EGG, Consten ECJ, Hompes R,
Sietses C. Comparison of three-year oncological results after restorative low anterior
resection, non-restorative low anterior resection and abdominoperineal resection for rectal
cancer. European Journal of Surgical Oncology. 2023 Apr;49(4):730-7.
doi:10.1016/j.€js0.2022.11.100

Wang S, Li AJ, Jiang HH, Lin Y, Ding HB. Sphincter-preserving surgical techniques in
low rectal cancer management: A systematic review of contemporary evidence. World J
Gastrointest Surg. 2025 Jul 27;17(7). doi:10.4240/wjgs.v17.17.107525

Sinha S, Ray B. Sepsis-3: How useful is the new definition? J Anaesthesiol Clin
Pharmacol. 2018;34(4):542. doi:10.4103/joacp.JOACP 335 16

Emile SH, Oslin RL, Wignakumar A, Horesh N, Garoufalia Z, Wexner SD, Boutros M.
Association between anastomotic leak after rectal resection and bowel dysfunction, a
systematic review, meta-analysis and meta-regression. Colorectal Dis. 2025 Aug 1;27(8).
doi:10.1111/CODI.70186 PubMed PMID: 40808658.

P Pa Ap Pe Er R AL, Hinganu D, Eva I, Ionel Stan C, Valeriu Hinganu M. O OR RI IG GI
IN NA Morphological aspects of the rectal neovascularization in colorectal cancer-
anatomical-surgical and imaging implications. Rom J Morphol Embryol [Internet]. 2016
[cited 2026 May 16];57(1):161-5. Available from: http://www.rjme.ro/

Niu R, Jiang Y, Bi Z, Zhang H, Mei X, Bi J, Xing W, Guo W, Liang J. The effect of
cardiovascular disease on the perioperative period of radical surgery in elderly rectal
cancer. BMC Gastroenterol. 2024 Aug 9;24(1):256. doi:10.1186/s12876-024-03340-6
Alharbi R, Almosallam O, Albastaki S, Almughamsi A, Alsanea N. Role of body mass
index in anastomotic leakage after curative treatment for rectal cancer. Ann Saudi Med.

2024 May;44(3):135-40. doi:10.5144/0256-4947.2024.135

37



102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

YuL, WuW, Xia S, LiY, Xu Z. Visceral obesity and anastomotic leakage rates in
colorectal cancer: a systematic review and meta-analysis. Front Oncol. 2023 Aug 21;13.
doi:10.3389/fonc.2023.1224196

Pin F, Couch ME, Bonetto A. Preservation of muscle mass as a strategy to reduce the toxic
effects of cancer chemotherapy on body composition. Curr Opin Support Palliat Care.
2018 Dec;12(4):420—6. doi:10.1097/SPC.0000000000000382

Belloni E, Muttillo EM, Di Saverio S, Gasparrini M, Brescia A, Nigri G. The Role of
Indocyanine Green Fluorescence in Rectal Cancer Robotic Surgery: A Narrative Review.
Cancers (Basel). 2022 May 13;14(10):2411. doi:10.3390/cancers14102411

Bausys A, Kryzauskas M, Abeciunas V, Degutyte AE, Bausys R, Strupas K, Poskus T.
Prehabilitation in Modern Colorectal Cancer Surgery: A Comprehensive Review. Cancers
(Basel). 2022 Oct 1;14(20). doi:10.3390/CANCERS14205017 PubMed PMID: 36291801.
Nahas CSR, Nahas SC, Marques CFS, Ribeiro Junior U, Bustamante-Lopez L, Cotti GC,
Imperiale AR, Pinto RA, Cecconello I. Prognostic factors for local recurrence in patients
with rectal cancer submitted to neoadjuvant chemoradiotherapy and total mesorectal
excision. Clinics. 2024 Jan;79:100464. doi:10.1016/j.clinsp.2024.100464

Grosek J, Velenik V, Edhemovic I, Omejc M. The influence of the distal resection margin
length on local recurrence and long- term survival in patients with rectal cancer after
chemoradiotherapy and sphincter- preserving rectal resection. Radiol Oncol. 2017 May
24;51(2):169—77. doi:10.1515/raon-2016-0030

Teerawiwatchai C, Thongin A, Prasitvaraku K. Risk Factors for Anastomotic Leakage
after Rectal Surgery in Locally Advanced Rectal Cancer. Journal of Health Science and
Medical Research. 2024 Aug 2;20241073. doi:10.31584/jhsmr.20241073

McNamara DA, Parc R. Methods and results of sphincter-preserving surgery for rectal
cancer. Cancer Control. 2003;10(3):212-8. doi:10.1177/107327480301000304 PubMed
PMID: 12794619.

Kachris S, Mazonakis M. Radiotherapy for Rectal Cancer and Radiation-Induced
Malignancies from Epidemiological and Dosimetric Data. Applied Sciences. 2024 Dec
23;14(24):12063. doi:10.3390/app 142412063

Xu'Y, Zou H, Shao Z, Zhang X, Ren X, He H, Zhang D, Du D, Zou C. Efficacy and safety
of different radiotherapy doses in neoadjuvant chemoradiotherapy in patients with locally
advanced rectal cancer: A retrospective study. Front Oncol. 2023 Feb 21;13.
doi:10.3389/fonc.2023.1119323

38



112.

113.

114.

115.

Tseng M, Soon YY, Vellayappan B, Ho F, Tey J. Radiation therapy for rectal cancer. J
Gastrointest Oncol. 2019 Dec;10(6):1238-50. do0i:10.21037/jg0.2018.12.04

Blache A, Jolnerowski M, Durand-Labrunie J, Meillan N, Bessiéres I, Schipman B,
Huguet F, Vendrely V. Rectal cancer radiotherapy: 2025 update. Cancer/Radiothérapie.
2025 Nov;29(7-8):104722. doi:10.1016/j.canrad.2025.104722

Wang XT, Li DG, Li L, Kong FB, Pang LM, Mai W. Meta-Analysis of Oncological
Outcome After Abdominoperineal Resection or Low Anterior Resection for Lower Rectal
Cancer. Pathology & Oncology Research. 2015 Jan 28;21(1):19-27. doi:10.1007/s12253-
014-9863-x

Song SH, Park JS, Choi GS, Seo AN, Park SY, Kim HJ, Lee SM, Yoon G. Impact of the
distal resection margin on local recurrence after neoadjuvant chemoradiation and rectal
excision for locally advanced rectal cancer. Sci Rep. 2021 Nov 25;11(1):22943.
doi:10.1038/s41598-021-02438-1 PubMed PMID: 34824330.

List of Published Works

1. Maria-Manuela Rivas, Virgiliu-Mihail Prunoiu, Eugen Bratucu, Marincas M, Simion
L, Manea LM, et al. Surgical Management of Rectal Cancer: Does Robotic Surgery
Emerge as the Best Alternative A Narrative Review. Chirurgia [Internet]. 2025 Feb
28;120(1):48. Indexata ISI; FI-0.8/2025, Q3, capitolul V,

https://www.revistachirurgia.ro/surgical-management-of-rectal-cancer-does-robotic-

surgery-emerge-as-the-best-alternative-a-narrative-review/

2. Maria-Manuela Rivas, Marincas M, Eugen Bratucu, Vrgiliu Prunoiu, Simion L,
Manea LM, et al. Impact of Transanal Drainage Tube Placement on Anastomosis
Leakage Incidence After Rectal Cancer Surgery. Life [Internet]. 2025 Dec 19;16(1):5—
5. Indexata ISI; F1-3,4/2025, Q1, capitolul VI,
https://www.mdpi.com/2075-1729/16/1/5

3. Rivas MM, Moisa HA, Bratucu E, Prunoiu V, Bratucu MN. Comparison of morbidity
and mortality of abdominoperineal resection vs low anterior resection in rectal cancer.
JML [Internet]. 2026 Apr;(3). Indexata PubMed; IF- 1.6, Q3, capitolul VII,
https://medandlife.org/wp-content/uploads/JML-2026-0001.pdf

39


https://www.revistachirurgia.ro/surgical-management-of-rectal-cancer-does-robotic-surgery-emerge-as-the-best-alternative-a-narrative-review/
https://www.revistachirurgia.ro/surgical-management-of-rectal-cancer-does-robotic-surgery-emerge-as-the-best-alternative-a-narrative-review/
https://www.mdpi.com/2075-1729/16/1/5

