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— neutrophil-to-lymphocyte ratio; LCR — lymphocyte-to-CRP ratio; ROC — receiver operating
characteristic; AUC — area under the ROC curve; POD3 — postoperative day 3.

1. Introduction

Digestive anastomotic leak represents one of the most severe complications of
gastrointestinal surgery, with a major impact on postoperative outcome, oncological prognosis,
and patients’ quality of life. Despite significant progress in surgical techniques, the use of
minimally invasive approaches, the optimization of perioperative management, and the
development of imaging-based diagnostic options, anastomotic dehiscence remains a
complication that is difficult to prevent and treat. Its occurrence involves a complex interaction
between the patient’s biological status, the severity of the neoplastic disease, tissue integrity,
local perfusion, inflammatory response, and the particular features of the surgical procedure.

The clinical importance of an anastomotic leak is determined not only by immediate
morbidity, but also by its systemic and oncological consequences. It may lead to intra-
abdominal or mediastinal collections, peritonitis, sepsis, multiple organ failure, increased need
for intensive care, surgical reinterventions, and high postoperative mortality. In oncological
patients, this complication may delay the initiation or resumption of adjuvant therapy,
jeopardize functional recovery, and influence long-term survival.

An important aspect is its impact on quality of life. In routine practice, the creation of a
temporary or permanent stoma is often the only solution for controlling sepsis or protecting a
high-risk anastomosis. From the patient’s perspective, a stoma may be perceived as a
functional mutilation, with consequences for body image, social reintegration, and, in some
cases, professional activity. Thus, fear of this outcome is one of the reasons for delayed
presentation to the surgeon, a situation that favors the diagnosis of digestive neoplasia at an
already advanced stage.

The present thesis addresses anastomotic leak from a broader perspective, integrating
the evaluation of preoperative and intraoperative risk factors, postoperative biomarkers, and
elements related to anti-infective management. Therefore, the general direction of the
research is oriented toward the recognition of high-risk patients, early diagnosis of the
complication, and optimization of the therapeutic strategy in digestive oncological surgery.



2. Current state of knowledge

Anastomotic leak is broadly defined as the loss of integrity of a digestive anastomosis, with
the development of a pathological communication between the digestive lumen and
extraluminal spaces. Clinical manifestations may vary from subclinical forms diagnosed by
imaging to severe forms associated with generalized peritonitis and severe sepsis. The
heterogeneity of the reported incidence rates is explained by the absence of a single definition
applicable to all digestive segments, which also makes comparisons between studies difficult.

Current classifications take into account anatomical location, severity, timing of
occurrence, and the therapeutic management required. According to the ISREC classification,
used in colorectal surgery, leaks are differentiated according to therapeutic requirements,
namely grades A, B, and C. In esophageal and esogastric surgery, classifications adapted to
the anatomical and clinical particularities of these segments are used. For the standardization
of the severity of postoperative complications, the Clavien-Dindo classification remains
relevant, although it is not specific to anastomotic leak.

Anastomotic healing is a dynamic biological process that includes an inflammatory phase,
a proliferative phase, and a remodeling phase. Anastomotic strength depends on collagen
synthesis and maturation, angiogenesis, tissue oxygenation, the absence of mechanical
tension, and the control of bacterial contamination. Consequently, excessive activation of
metalloproteinases, local ischemia, hypoxia, systemic inflammation, and intestinal dysbiosis
may compromise the extracellular matrix and favor dehiscence.

Risk factors are multiple and may be grouped into three major categories: preoperative,
intraoperative, and postoperative factors. Among preoperative factors, the literature
emphasizes the role of biological age, comorbidities, ASA status, anemia, hypoalbuminemia,
malnutrition, smoking, obesity, and advanced oncological stage. Intraoperative factors include
the quality of perfusion, tension at the level of the anastomosis, the type and configuration of
the anastomosis, surgical approach, operative duration, blood loss, transfusion requirement,
and technical complexity.

Early diagnosis remains difficult because the initial manifestations may be nonspecific and
may overlap with the physiological postoperative inflammatory response. Clinical monitoring
must be integrated with biological and imaging data. C-reactive protein, albumin, leukocytes,
and composite indices such as the CRP-to-albumin ratio, neutrophil-to-lymphocyte ratio, and
lymphocyte-to-CRP ratio are useful for risk stratification. Contrast-enhanced computed
tomography remains the main imaging method for confirming the diagnosis, assessing
severity, and guiding interventional drainage.

The management of an anastomotic leak is based on septic source control, drainage of
collections, antibiotic therapy, nutritional support, and, when necessary, surgical
reintervention. Personalization of the therapeutic strategy depends on location, severity,
hemodynamic status, the presence of peritonitis, fistula output, and tissue quality. The role of
the microbiota and of modern antibiotic therapy opens additional perspectives for the
prevention and treatment of this complication.



3. Hypothesis, aim, and objectives of the research

The general hypothesis of the research was based on the idea that digestive anastomotic
leak in the oncological setting cannot be explained by a single mechanism, but rather by the
integration of clinical, biological, inflammatory, technical, and therapeutic factors acting
throughout the perioperative period. ldentification of these factors may contribute to risk
stratification, early diagnosis, and individualized management of the oncological surgical
patient.

The general aim of the present thesis was to perform an extensive evaluation of
perioperative, biological, and therapeutic risk factors involved in the occurrence, early
diagnosis, and management of digestive anastomotic leak in patients who underwent
resections with curative intent for neoplasms of the digestive tract.

Accordingly, the specific objectives included: identification of preoperative risk factors in
digestive oncological surgery; assessment of intraoperative factors and technical decisions in
colorectal surgery; analysis of the predictive performance of biomarkers collected on
postoperative day 3 for anastomotic leak; evaluation of the pharmacological characteristics of
selected beta-lactam antibiotics used in the treatment of septic complications; and integration
of anatomical and vascular aspects relevant to complex surgery.

4. Material and methods

The doctoral research included retrospective and observational studies conducted in the
First Surgery Clinic of the “Pius Brinzeu” County Clinical Emergency Hospital in Timisoara,
between January 1, 2020 and December 31, 2024. The analyzed interval overlapped with the
COVID-19 pandemic and the immediate post-pandemic period, a circumstance that influenced
patient profiles, access to care, disease stage at presentation, and the complexity of the
treated cases.

The first study included patients with digestive tract neoplasms who underwent resection
and primary anastomosis. During the analyzed period, 8,125 patients were treated surgically,
of whom 394 were diagnosed with digestive tract cancer. Of these, 248 patients met the
inclusion criteria for the analysis of preoperative risk factors. Patients without primary
anastomosis, those who underwent palliative treatments, and those with digestive diversions
without restoration of continuity were excluded.

The second study included a subgroup of 166 patients with colorectal neoplasms treated
by curative-intent resection and primary anastomosis. Intraoperative factors and biomarkers
collected on postoperative day 3 were analyzed. The assessed variables included surgical
indication, operative approach, duration of the procedure, blood loss, intraoperative
transfusion, tumor location, anastomotic characteristics, biological status, and postoperative
outcome.

The definition of anastomotic leak included clinical, imaging, and intraoperative criteria.
The clinical diagnosis was supported by the exteriorization of purulent or enteric content
through drainage tubes, signs of peritonitis, sepsis, or clinical deterioration. The imaging
diagnosis was based on computed tomography showing perianastomotic collections,



extraluminal air or fluid, abscesses, or contrast extravasation. In reoperated cases, the
diagnosis was confirmed intraoperatively.

Statistical analysis included comparative tests for continuous and categorical variables,
univariate and multivariate logistic regression, and ROC analysis to determine biomarker
performance. For multivariate models, variables were selected according to clinical relevance
and the results of univariate analysis. Biomarker performance was expressed through the area
under the curve, threshold values, sensitivity, and specificity.

5. Results of the study on preoperative risk factors

In the general cohort of 248 patients with digestive malignancies and primary anastomosis,
anastomotic leak was identified in 95 patients, corresponding to a rate of 38.3%. The observed
rate should be interpreted in the specific context of this cohort, characterized by digestive
oncological pathology, advanced cases, increased surgical complexity, and the impact of the
pandemic period on patient presentation and management.

The tumor distribution included esophageal, gastric, intestinal, colonic, and rectal
locations, as well as locally advanced or synchronous cases that required complex resections.
Comparative analysis between patients with and without leak showed significant differences
for ASA score, severity of preoperative anemia, advanced tumor stage, emergency surgery,
and smoking. Age, sex, and body mass index analyzed as a continuous variable did not
demonstrate major independent clinical relevance.

In univariate analysis, ASA >=3 was associated with a marked increase in the risk of
anastomotic leak. Advanced oncological stage, emergency surgery, smoking, and anemia
were also associated with increased risk. Anemia showed a graded relationship with leak risk,
with moderate and severe forms having a greater impact than mild anemia. This observation
supports the role of tissue hypoxia and reduced biological reserve in anastomotic healing.

In multivariate analysis, ASA >=3 remained the strongest independent predictor, with an
adjusted OR of 9.60. Mild anemia had an adjusted OR of 3.11, while moderate/severe anemia
had an adjusted OR of 7.63. Advanced tumor stage also remained an independent predictor,
with an adjusted OR of 2.43. Smoking no longer reached statistical significance after
adjustment. These results indicate that the patient’s overall biological status, anemia severity,
and oncological stage are central elements in preoperative risk estimation.

Subgroup analyses were performed to reduce cohort heterogeneity. In the elective surgery
subgroup, ASA >=3, moderate/severe anemia, and advanced tumor stage remained
associated with increased risk. In the colorectal subgroup, important associations were
confirmed for ASA >=3, preoperative anemia, advanced stage, and emergency surgery. In the
emergency subgroup, some associations were attenuated, probably due to intraoperative
selection of cases in which a stoma was chosen instead of a primary anastomosis.

The conclusion of the first study is that the risk of anastomotic leak in digestive oncological
surgery can be estimated as early as the preoperative period by assessing accessible
parameters: ASA score, anemia, tumor stage, and surgical setting. Among these, anemia
represents a potentially modifiable factor, supporting the need for preoperative optimization
when the clinical situation allows.



6. Results of the colorectal study on intraoperative factors and
POD3 biomarkers

The colorectal study included 166 patients with colorectal neoplasms and primary
anastomosis. Anastomotic leak was diagnosed in 44 patients, corresponding to a rate of
26.5%. The median time to diagnosis was 6 days, supporting the importance of biomarkers
collected on postoperative day 3 as early warning tools before the onset of clinically evident
manifestations.

Clinically, leaks were classified according to therapeutic severity. Grade A, B, and C leaks
were identified, with a predominance of forms requiring active treatment or reintervention.
Length of hospital stay was significantly longer in patients with leaks, with a median of 17 days
compared with 9 days in patients without leaks. Mortality was also higher in the leak group,
25% compared with 6.6% in the non-leak group.

The analysis of clinical and intraoperative factors showed significant associations for ASA
>=3, locally advanced tumor stage, emergency surgery, open approach, intraoperative
transfusion, and rectal location. These results suggest that the risk of colorectal leak reflects
both the patient’s biological vulnerability and the technical complexity of the procedure. Rectal
tumors involve additional difficulties related to pelvic dissection, local vascularization, and
potential anastomotic tension.

Biomarkers collected on postoperative day 3 differed significantly between patients with
and without leaks. C-reactive protein was higher in the leak group, with mean values of 251.1
mg/L versus 103 mg/L. Aloumin was lower, 2.5 g/dL versus 3.07 g/dL. Leukocytes, NLR, and
CAR were increased, while LCR was decreased in the leak group. These differences support
the relationship between systemic inflammation, nutritional-metabolic status, and impaired
anastomotic healing.

ROC analysis demonstrated the best performance for the CRP-to-albumin ratio. CAR had
an AUC of 0.963, with an optimal cut-off value of 5.69, sensitivity of 93.18%, and specificity of
88.89%. CRP had an AUC of 0.942, with an optimal cut-off value of 162.8 mg/L. LCR, albumin,
NLR, and leukocytes had inferior predictive performance. This result suggests that integrating
inflammation and nutritional status into a single composite index is superior to interpreting
markers separately.

In logistic regression, the initial model identified emergency surgery, rectal location,
intraoperative transfusion, and open approach as factors associated with leak. After CAR was
included in the model, the CRP-to-albumin ratio remained an independent predictor, with an
OR of 1.91 for each one-unit increase. In the same model, rectal location and intraoperative
transfusion remained significant, indicating the persistent role of technical and biological
factors.

Operative duration was analyzed as a possible indicator of surgical complexity. A threshold
of approximately 245 minutes showed increased specificity for identifying lower-risk cases
when the procedure was completed below this duration. However, its modest predictive value
shows that operative time should not be used in isolation, but rather integrated into a model
that includes preoperative, intraoperative, and postoperative factors.



The conclusion of the second study is that evaluation of POD3 biomarkers, particularly
CAR, may contribute to early risk stratification after colorectal oncological surgery. CAR is a
simple and accessible marker, calculated from routine laboratory tests without additional
costs, and may guide intensified monitoring or the indication for early imaging evaluation.

7. Anti-infective management and the antibiotic study

Infection control represents an essential component in the management of anastomotic
leak. In the case of anastomotic dehiscence, digestive contamination produces a variable
spectrum of septic complications, ranging from localized collections to generalized peritonitis
and septic shock. Antibiotic therapy must be integrated with collection drainage, source
control, hemodynamic and nutritional support, because antibiotic treatment alone cannot
effectively sterilize an uncontrolled septic source.

The thesis includes an experimental direction regarding the properties of beta-lactam
antibiotics used in digestive surgery: sodium cefazolin, sodium ceftriaxone, and meropenem.
The study evaluated the thermal stability and degradation behavior of these compounds,
offering a pharmacological perspective on antibiotics used in the prophylaxis and treatment of
intra-abdominal infections associated with anastomotic leak.

The results showed differences between compounds regarding degradation stages, mass
loss, and kinetic parameters. Kinetic modeling highlighted different behaviors for the analyzed
substances, with implications for understanding their stability and handling under
pharmaceutical conditions. Although the study does not directly evaluate clinical efficacy, the
data complement the multidisciplinary approach of the thesis by integrating the
pharmacological component into the management of digestive septic complications.

From a clinical perspective, anti-infective management of anastomotic leak requires the
prompt initiation of empirical therapy, adaptation to sepsis severity, local flora, and the risk of
multidrug-resistant organisms, followed by de-escalation according to cultures and
antibiogram results. The choice of antibiotic must be correlated with source control, the
patient’s renal and hepatic status, and clinical and biological evolution.

8. Anatomical and vascular particularities and surgical implications

The complementary direction of the research analyzed anatomical and vascular
particularities relevant to complex surgery. Although this component does not directly evaluate
the risk of anastomotic leak, it supports the concept that oncological patient management must
be individualized according to local anatomy, tumor extension, vascular status, and the
possibility of multivisceral resections or vascular reconstructions.

Locally advanced tumors may cause compression, vascular invasion, difficult dissection,
and prolonged operative time. The association between the oncological prothrombotic status,
chronic inflammation, and hemodynamic changes may influence perioperative risk. In
digestive oncological surgery, understanding anatomy and vascular variants contributes to
surgical planning, the prevention of intraoperative incidents, and the selection of the
reconstructive strategy.



9. General discussion

The results of the thesis confirm the multifactorial nature of digestive anastomotic leak. No
single analyzed factor fully explains the occurrence of the complication. Increased ASA status
reflects the burden of comorbidities and reduced functional reserve. Anemia and
hypoalbuminemia reflect biological vulnerability, tissue hypoxia, and impaired nutritional
status. Advanced oncological stage is associated with systemic inflammation, malnutrition,
technical difficulty, and more aggressive dissections.

In the colorectal cohort, intraoperative factors completed the preoperative risk profile.
Emergency surgery, open approach, intraoperative transfusion, and rectal location were
associated with increased risk, while postoperative biomarkers provided dynamic information
regarding the patient’s early biological evolution. This observation supports the need for
sequential assessment: risk should be estimated before surgery, recalibrated intraoperatively,
and monitored postoperatively through clinical, biological, and imaging data.

The practical value of CAR is one of the important contributions of the thesis. The CRP-
to-albumin ratio does not require additional tests, being derived from routine laboratory
analyses. Unlike CRP, which primarily expresses inflammation, CAR also integrates the
nutritional-metabolic dimension through albumin. In the oncological patient, this combination
may more accurately reflect the imbalance between inflammatory aggression and tissue repair
capacity.

The results must be interpreted in the context of methodological limitations. The clinical
studies were retrospective and single-center. The general cohort was heterogeneous,
including anastomoses at different digestive levels, which limits direct comparability between
subgroups. The colorectal cohort had a relatively small number of events, which required
limiting the number of variables in the multivariate models. The pandemic period influenced
patient profiles and may partially explain the increased incidence of complications.

10. Final conclusions

The doctoral thesis provided an integrated evaluation of digestive anastomotic leaks in
oncological surgery, focusing on the preoperative, intraoperative, biological, pharmacological,
and anatomical factors involved in the occurrence, early diagnosis, and management of this
complication. Anastomotic leak was associated with poor biological status, severe
comorbidities, preoperative anemia, advanced oncological stage, and emergency surgical
procedures.

ASA >=3 represented the strongest independent predictor in the general cohort, while
anemia demonstrated a graded relationship with leak risk, supporting the importance of
preoperative optimization.

In colorectal oncological surgery, leak risk was influenced by the complexity of the
procedure, rectal location, intraoperative transfusion, open approach, and emergency setting.
Anastomotic leak was associated with prolonged hospitalization and increased postoperative
mortality.



Biomarkers collected on postoperative day 3 had significant predictive value. Among
these, the CRP-to-albumin ratio demonstrated the best performance, with an AUC of 0.963
and an optimal cut-off value of 5.69. CAR may be used as an accessible tool for early risk
stratification, integrated with clinical and imaging assessment.

The management of anastomotic leak must be multidisciplinary and include septic source
control, drainage of collections, adapted antibiotic therapy, nutritional support, and surgical
reintervention when required. Antibiotic therapy is essential, but it does not replace source
control.

The results support the need for an integrated approach to the digestive oncological
patient, in which risk assessment begins preoperatively, is adapted intraoperatively, and
continues postoperatively through early clinical, biological, and imaging monitoring.

11. Original personal contributions

The main contribution of the thesis consists of the analysis of a cohort of patients with
digestive neoplasms treated surgically in a tertiary center over a five-year period, with a global
evaluation of risk factors for anastomotic leak after resections with primary anastomosis.

Another contribution is the identification of relevant and accessible preoperative risk
factors: ASA >=3, preoperative anemia, and advanced tumor stage. These variables can be
used for risk stratification and perioperative planning.

The thesis contributes through the integrated analysis of intraoperative factors and
postoperative biomarkers in colorectal oncological surgery. Demonstrating the superior
performance of CAR on postoperative day 3 represents a practical contribution, because the
marker is simple, inexpensive, and easy to implement in routine monitoring.

The integration of the pharmacological study on beta-lactam antibiotics adds a
multidisciplinary perspective to septic management, while the analysis of anatomical and
vascular particularities supports the need to individualize the surgical act in complex cases.

12. Future research directions

Future directions include prospective and multicenter validation of the identified risk
factors, as well as of the predictive thresholds for postoperative biomarkers. Dynamic
assessment of markers at several postoperative time points is necessary in order to
distinguish the physiological inflammatory response from that associated with anastomotic
dehiscence.

The development of integrated predictive models including preoperative factors,
intraoperative data, tissue perfusion assessment, postoperative biomarkers, microbiological
parameters, and anatomical particularities could improve risk stratification.

Analysis of the intestinal microbiota and of the microbiological profile of patients with
anastomotic leak may provide additional information regarding the biological mechanisms
involved.
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13. Clinical applicability of the results

The research results can be translated into clinical practice through a staged assessment
of the digestive oncological patient. In the preoperative period, ASA score, anemia, tumor
stage, and the emergency nature of the procedure may guide the decision regarding the
opportunity for biological optimization, the need for anastomotic protection, or the choice of a
more cautious strategy. In elective cases, correction of anemia, nutritional optimization, and
control of comorbidities may reduce tissue vulnerability and improve healing capacity. In
emergency situations, the same factors may contribute to the intraoperative decision
regarding primary anastomosis or the creation of a protective stoma.

Intraoperatively, the results support the importance of assessing perfusion, anastomotic
tension, blood loss, and transfusion requirements. In colorectal surgery, rectal location should
be considered an additional risk element, because low anastomoses are influenced by pelvic
particularities, local vascularization, and the technical difficulty of dissection. In these cases,
the decision to protect the anastomosis with a stoma, careful postoperative monitoring, and a
low threshold for imaging investigations may modify patient outcome.

Postoperatively, CAR determination on the third day may be used as a warning signal. A
patient with increased CAR values, persistently elevated CRP, low albumin, and subtle clinical
deterioration should be evaluated more carefully, even in the absence of an obvious clinical
picture. Biological markers do not replace clinical examination and imaging investigations, but
they may guide the optimal timing of reassessment and prevent diagnostic delay. In this
respect, the thesis supports an active approach based on dynamic monitoring and integration
of clinical, biological, and imaging data.
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REZUMAT

Cuvinte cheie: fistula anastomotica digestiva; chirurgie oncologica; factori de risc; anemie;
ASA; biomarkeri; raport CRP/albumina; chirurgie colorectald; antibioterapie; sepsis
intraabdominal.

Abrevieri utilizate: FA — fistula anastomotica; ASA — American Society of Anesthesiologists;
CRP/PCR - proteina C reactiva; CAR — raport CRP/albumina; NLR - raport
neutrofile/limfocite; LCR — raport limfocite/CRP; ROC — receiver operating characteristic; AUC
— aria de sub curba ROC; POD3 — ziua a treia postoperatorie.

1. Introducere

Fistula anastomotica digestiva reprezinta una dintre cele mai severe complicatii ale
chirurgiei tractului digestiv, avand un impact major asupra evolutiei postoperatorii,
prognosticului oncologic si calitétii vietii pacientului. In ciuda progreselor semnificative in ceea
ce priveste tehnicile chirurgicale, utilizarea abordului minim invaziv, optimizarea
managementului perioperator si optiunile diagnosticarii imagistice, dehiscenta de plaga
ramane o problema dificil de prevenit si tratat. Aparitia acesteia implica o interactiune
complexa ntre statusul biologic al pacientului, severitatea patologiei neoplazice, integritatea
tesuturilor, perfuzia locala, raspunsul inflamator si particularitatile interventiei chirurgicale.

Importanta clinica a fistulei anastomotice este datéa nu doar de morbiditatea imediata,
ci si de consecintele sistemice si oncologice. Aceasta poate duce la formarea unor colectii
intraabdominale sau mediastinale, peritonita, sepsis, insuficientd multipld de organ, necesar
crescut de terapie intensiva, reinterventii chirurgicale si mortalitate postoperatorie ridicata. in
ceea ce priveste pacientii oncologici, aceasta complicatie poate intérzia initierea sau reluarea
tratamentului adjuvant, poate periclita recuperarea functionala si poate influenta
supravietuirea pe termen lung.

Un aspect important de mentionat este reprezentat de impactul asupra calitatii vietii.
In practica de rutind, formarea unei stome temporare sau definitive reprezinta de multe ori
singura solutie de control al sepsisului sau de protectie a unei anastomoze cu risc crescut.
Din perspectiva pacientului, stoma poate fi vazuta ca o mutilare functionala, cu impact asupra
imaginii corporale, reintegrarii sociale si in unele cazuri chiar activitatii profesionale. Astfel unui
dintre motivele adresarii tardive catre chirurg este chiar teama, fapt ce favorizeaza
diagnosticarea unei neoplazii digestive deja avansate.

Lucrarea de fata abordeaza tema fistulei anastomotice dintr-o perspectiva mai ampla,
integrand evaluarea factorilor de risc preoperatori, intraoperatori, a biomarkerilor
postoperatori, precum si a elementelor legate de managementul antiinfectios. Astfel directia
generala a cercetarii este orientatd catre recunoasterea pacientilor cu risc crescut,
diagnosticarea precoce a complicatiei si optimizarea conduitei terapeutice in chirurgia
oncologica digestiva.



2. Stadiul actual al cunoasterii

Fistula anastomotica este definita, in sens larg, ca pierderea integritatii unei
anastomoze digestive, cu aparitia unei comunicari patologice intre lumenul digestiv si spatiile
extraluminale. Manifestarile clinice pot fi variabile, de la forme subclinice diagnosticate
imagistic, pana la forme severe cu peritonitd generalizata si sepsis sever. Heterogenitatea
incidentelor raportate se datoreaza lipsei unei definitii unice, aplicabile tuturor segmentelor
digestive, facand astfel si compararea studiilor dificil de realizat.

Clasificarile actuale iau in calcul localizarea anatomica, severitatea, momentul aparitiei
si conduita terapeutica necesara. Conform clasificarii ISREC, utilizata in chirurgia colorectala,
fistulele se diferentiazd in functie de necesarul terapeutic, si anume gradul AB si C. in
chirurgia esofagiana si eso-gastrica sunt utilizate clasificari adaptate particularitatilor
anatomice si clinice ale acestor segmente. Pentru standardizarea severitatii complicatiilor
postoperatorii clasificarea Clavien-Dindo ramane de actualitate, desi nu este specifica fistulei
anastomotice.

Vindecarea anastomotica reprezinta un proces biologic dinamic, care cuprinde o faza
inflamatorie, una proliferativa si faza de remodelare. Rezistenta anastomozei este dependenta
de sinteza si maturarea colagenului, angiogeneza, de oxigenarea tisulara, absenta tensiunii
mecanice si de controlul contamindrii bacteriene. Prin urmare o activare excesiva a
metaloproteinazelor, ischemia locald, hipoxia, inflamatia sistemica si disbioza intestinala pot
duce la compromiterea matricei extracelulare si favorizarea dehiscentei.

Factorii de risc sunt multipli si pot fi impartiti in trei mari categorii: factori preoperatori,
intraoperatori si postoperatori. Dintre factorii preoperatori, literatura de specialitate subliniaza
rolul véarstei biologice, comorbiditatilor, statusul ASA, anemii, hipoalbuminemiei, malnutritiei,
fumatului, obezitatii si stadiului oncologic avansat. Factorii intraoperatori includ calitatea
perfuziei, tensiunea la nivelul anostomozei, tipul si configuratia anastomozei, abordul
chirurgical, durata interventiei, pierderile sangvine, necesarul transfuzional si complexitatea
tehnica.

Diagnosticul precoce ramane dificil, deoarece manifestarile initiale pot fi nespecifice si
se pot suprapune peste raspunsul inflamator fiziologic postoperator. Monitorizarea clinica
trebuie integrata cu date biologice si imagistice. Proteina C reactiva, albumina, leucocitele si
indicii compoziti, precum raportul CRP/albumina, raportul neutrofile/ leucocite si raportul
limfocite/CRP sunt utili in stratificarea riscului. Principala metoda imagistica pentru
confirmarea diagnosticului, evaluarea severitatii si orientarea drenajului interventional raméne
computer tomografia cu substanta de contrast.

Managementul fistulei anastomotice se bazeaza pe controlul sursei septice, drenajul
colectiilor, antibioterapie, suport nutritional si, in caz de necesitate, reinterventia chirurgicala.
Personalizarea strategiei terapeutice se realizeaza in functie de localizare, severitate, status
hemodinamic, prezenta peritonitei, debitul fistulei si calitatea tesuturilor. Rolul microbiotei si al
antibioterapiei moderne deschide perspective suplimentare pentru preventia si tratamentul
acestei complicatii.



3. Ipoteza, scopul si obiectivele cercetarii

Ipoteza generala a cercetarii s-a bazat pe ideea ca fistula anastomitica digestiva, in
context oncologic, nu poate fi explicata printr-un singur mecanism, ci prin integrarea factorilor
clinici, biologici, inflamatori, tehnici si terapeutici care actioneaza in perioada perioperatorie.
ldentificarea acestor factori poate contribui la stratificarea riscului, diagnosticul precoce si la
individualizarea managementului pacientului chirurgical oncologic.

Scopul general al prezentei lucrari este acela de a realiza o evaluare extinsa a
factorilor de risc perioperatori, biologici si terapeutici implicati in aparitia, diagnosticul precoce
si managementul fistulei anastomotice digestive la pacientii care au beneficiat de rezectii cu
viza curativa pentru neoplasme ale tubului digestiv.

Prin urmare, obiectivele specifice au inclus: identificarea factorilor de risc preoperatori
in chirurgia oncologica digestiva; evaluarea factorilor intraoperatori si a deciziilor tehnice in
chirurgia colorectald; analiza performantei biomarkerilor recoltati in ziua a treia postoperatorie
pentru predictia fistulei anastomotice; evaluarea particularitatiilor farmacologice ale unor
antibiotice beta-lactamice utilizate in tratamentul complicatiilor septice; integrarea unor
aspecte anatomice si vasculare relevante pentru chirurgia complexa.

4. Material si metoda

Cercetarea doctorala a inclus studii retrospective si observationale desfasurate in
cadrul Clinicii | Chirurgie a Spitalului Clinic Judetean de Urgenta “Pius Brinzeu” Timisoara, in
perioada 1 ianuarie 2020- 31 decembrie 2024. Intervalul analizat a coincis cu perioada
pandemiei COVID-19 si perioada imediat postpandemica, circumstanta care a influentat
profilul pacientilor, adresabilitatea, stadiul bolii la prezentare si complexitatea cazurilor tratate.

Primul studiu a inclus pacienti cu neoplasme ale tubului digestiv care au beneficiat de
rezectie si anastomoza primara. Pe parcursul perioadei analizate au fost tratati chirurgical
8125 pacienti, dintre care 394 au fost diagnosticati cu cancel al tubului digestiv. Dintre acestia
248 pacienti au indeplinit criteriile de includere pentru analiza factorilor de risc preoperatori.
Au fost exclusi pacientii fara anastomoza primara, cei cu tratamente paliative sau derivatii
digestive fara refacerea continuitatii.

Al doilea studiu a cuprins un sublot de 166 pacienti cu neoplasme colorectale tratati
prin rezectie cu viza curativa si anastomoza primara. S-au analizat factorii intraoperatori si
biomarkerii recoltati in ziua a treia postoperatorie. Variabilele urmarite au constat in indicatia
chirurgicald, abordul operator, durata interventiei, pierderile sangvine, transfuzia
intraoperatorie, localizarea tumorala, caracteristicile anastomozei, statusul biologic si evolutia
postoperatorie.

Definitia fistulei anastomotice a inclus criterii clinice, imagistice si intraoperatorii.
Diagnosticul clinic a fost sustinut de exteriorizarea de continut purulent sau enteral pe tuburile
de dren, semne de peritonita, sepsis sau deteriorare clinica. Diagnosticul imagistic s-a bazat
pe computer tomografie cu evidentierea colectiilor perianastomotice, a aerului sau lichidului
extraluminal, a abceselor sau a extravazarii substantei de contrast. in cazurile reoperate,
diagnosticul a fost confirmat intraoperator.



Analiza statistica a inclus teste comparative pentru variabile continue si categorice,
regresie logistica univariata si multivariatd, precum si analiza ROC pentru determinarea
performantei biomarkerilor. Pentru modelele multivariate, variabilele au fost selectate in
functie de relevanta clinica si de rezultatele analizei univariate. Performanta biomarkerilor a
fost exprimata prin aria de sub curba, valori prag, sensibilitate si specificitate.

5. Rezultatele studiului privind factorii de risc preoperatori

in lotul general de 248 de pacienti cu malignitati digestive si anastomoza primara,
fistula anastomotica a fost identificata la 95 de pacienti, corespunzator unei rate de 38,3%.
Rata observata trebuie interpretata in contextul particular al cohortei, caracterizata prin
patologie oncologica digestiva, cazuri avansate, complexitate chirurgicala crescuta si impactul
perioadei pandemice asupra prezentarii si managementului pacientilor.

Distributia tumorilor a inclus localizari esofagiene, gastrice, intestinale, colonice,
rectale si cazuri local avansate sau sincrone care au necesitat rezectii complexe. Analiza
comparativa dintre pacientii cu si fara fistula a evidentiat diferente semnificative pentru scorul
ASA, severitatea anemiei preoperatorii, stadiul tumoral avansat, interventia in regim de
urgenta si fumat. Vérsta, sexul si indicele de masa corporala analizat continuu nu au
demonstrat relevanta clinica independenta majora.

in analiza univariata, ASA =3 a fost asociat cu o crestere importanta a riscului de fistula
anastomotica. De asemenea, stadiul oncologic avansat, interventia chirurgicala de urgenta,
fumatul si anemia au fost asociate cu risc crescut. Anemia a prezentat o relatie gradata cu
riscul de fistula, formele moderate si severe avand un impact mai mare decéat anemia usoara.
Aceasta observatie sustine rolul hipoxiei tisulare si al rezervei biologice reduse in vindecarea
anastomotica.

In analiza multivariata, ASA =3 a rdmas cel mai puternic predictor independent, cu OR
ajustat 9,60. Anemia usoara a avut OR ajustat 3,11, iar anemia moderata/severa OR ajustat
7,63. Stadiul tumoral avansat a ramas de asemenea predictor independent, cu OR ajustat
2,43. Fumatul nu a mai atins semnificatie statistica dupa ajustare. Rezultatele indica faptul ca
statusul biologic global al pacientului, severitatea anemiei si stadiul oncologic sunt elemente
centrale in estimarea riscului preoperator.

Analizele pe subgrupuri au urmarit reducerea heterogenitatii cohortei. in subgrupul
interventiilor elective, ASA 23, anemia moderaté/severa si stadiul tumoral avansat au ramas
asociate cu risc crescut. In subgrupul colorectal, au fost confirmate asocieri importante pentru
ASA =3, anemia preoperatorie, stadiul avansat si interventia de urgenta. In subgrupul de
urgentd, unele asocieri au fost atenuate, probabil prin selectia intraoperatorie a cazurilor in
care s-a optat pentru stoma in locul anastomozei primare.

Concluzia primului studiu este ca riscul de fistula anastomotica in chirurgia oncologica
digestiva poate fi estimat inca din perioada preoperatorie prin evaluarea unor parametri
accesibili: scor ASA, anemie, stadiu tumoral si contextul interventiei. Dintre acestia, anemia
reprezinta un factor potential modificabil, ceea ce sustine necesitatea optimizarii preoperatorii,
atunci cand situatia clinica permite.



6. Rezultatele studiului colorectal privind factorii intraoperatori si
biomarkerii POD3

Studiul colorectal a inclus 166 de pacienti cu neoplasme colorectale si anastomoza
primara. Fistula anastomotica a fost diagnosticata la 44 de pacienti, corespunzator unei rate
de 26,5%. Timpul median péana la diagnostic a fost de 6 zile, ceea ce sustine importanta
biomarkerilor recoltati in ziua a treia postoperatorie ca instrumente de avertizare precoce,
inaintea aparitiei manifestarilor clinice evidente.

Din punct de vedere clinic, fistulele au fost clasificate conform severitatii terapeutice.
Au fost identificate fistule de grad A, B si C, cu predominanta formelor care au necesitat
tratament activ sau reinterventie. Durata spitalizarii a fost semnificativ mai mare la pacientii
cu fistuld, cu mediana de 17 zile comparativ cu 9 zile la pacientii fara fistula. Mortalitatea a
fost de asemenea mai ridicata in grupul cu fistula, 25% comparativ cu 6,6% in grupul fara
fistula.

Analiza factorilor clinici si intraoperatori a evidentiat asocieri semnificative pentru ASA
23, stadiul tumoral local avansat, interventia chirurgicald de urgenta, abordul deschis,
transfuzia intraoperatorie si localizarea rectala. Aceste rezultate sugereaza ca riscul fistulei
colorectale reflecta atat vulnerabilitatea biologica a pacientului, cat si complexitatea tehnica a
interventiei. Tumorile rectale implica dificultati suplimentare prin disectia pelvina,
vascularizatia locala si potentiala tensiune anastomotica.

Biomarkerii recoltati in ziua a treia postoperatorie au fost semnificativ diferiti intre
pacientii cu si fara fistuld. Proteina C reactiva a fost mai crescuta in grupul cu fistuld, cu valori
medii de 251,1 mg/L fatéd de 103 mg/L. Albumina a fost mai redusa, 2,5 g/dL fata de 3,07 g/dL.
Leucocitele, NLR si CAR au fost crescute, iar LCR a fost scazut in grupul cu fistula. Aceste
diferente sustin relatia dintre inflamatia sistemica, statusul nutritional-metabolic si
compromiterea vindecarii anastomotice.

Analiza ROC a demonstrat cea mai buna performanta pentru raportul CRP/albumina.
CAR a avut AUC 0,963, cu prag optim 5,69, sensibilitate 93,18% si specificitate 88,89%. CRP
a avut AUC 0,942, cu prag optim 162,8 mg/L. LCR, albumina, NLR si leucocitele au avut
performante predictive inferioare. Rezultatul sugereaza ca integrarea inflamatiei si a statusului
nutritional intr-un singur indice compozit este superioara interpretarii izolate a markerilor.

in regresia logisticd, modelul initial a identificat chirurgia de urgents, localizarea
rectala, transfuzia intraoperatorie si abordul deschis ca factori asociati fistulei. Dupa
includerea CAR 1n model, raportul CRP/albumina a ramas predictor independent, cu OR 1,91
pentru fiecare crestere cu o unitate. In acelasi model, localizarea rectald si transfuzia
intraoperatorie au ramas semnificative, ceea ce indica persistenta rolului factorilor tehnici si
biologici.

Durata interventiei a fost analizata ca posibil indicator al complexitatii chirurgicale. Un
prag in jurul a 245 de minute a avut specificitate crescuta pentru identificarea cazurilor cu risc
mai redus atunci cand interventia s-a incheiat sub aceasta durata. Totusi, valoarea predictiva
modesta arata ca timpul operator nu trebuie utilizat izolat, ci integrat intr-un model care include
factori preoperatori, intraoperatori si postoperatori.



Concluzia celui de-al doilea studiu este ca evaluarea biomarkerilor PODS3, in special
CAR, poate contribui la stratificarea precoce a riscului dupa chirurgia colorectala oncologica.
CAR este un marker simplu, accesibil, calculabil din analize uzuale, fara costuri suplimentare,
si poate orienta monitorizarea intensificata sau indicatia de evaluare imagistica precoce.

7. Managementul antiinfectios si studiul antibioticelor

Controlul infectiei reprezintda o componenta esentiala in managementul fistulei
anastomotice. in cazul dehiscentei anastomotice, contaminarea digestiva produce un spectru
variabil de complicatii septice, de la colectii localizate pana la peritonita generalizata si soc
septic. Antibioterapia trebuie integratd cu drenajul colectiilor, controlul sursei, suportul
hemodinamic si nutritional, deoarece tratamentul antibiotic izolat nu poate steriliza eficient o
sursa septica necontrolata.

Teza include o directie experimentald privind proprietatile unor antibiotice beta-
lactamice utilizate in chirurgia digestiva: cefazolina sodica, ceftriaxona sodica si
meropenemul. Studiul a evaluat stabilitatea termica si comportamentul de degradare al
acestor compusi, oferind o perspectiva farmacologica asupra antibioticelor utilizate in
profilaxia si tratamentul infectiilor intraabdominale asociate fistulei anastomotice.

Rezultatele au aratat diferente intre compusi privind etapele de degradare, pierderea
de masa si parametrii cinetici. Modelarea cinetica a evidentiat comportamente diferite pentru
substantele analizate, cu implicatii pentru intelegerea stabilitatii si manipularii acestora in
conditii farmaceutice. Desi studiul nu evalueaza eficienta clinica directa, datele completeaza
abordarea multidisciplinara a tezei prin integrarea componentei farmacologice in
managementul complicatiilor septice digestive.

Din punct de vedere clinic, managementul antiinfectios al fistulei presupune initierea
prompta a terapiei empirice, adaptarea la severitatea sepsisului, la flora locala si la riscul de
germeni multirezistenti, apoi dezescaladarea in functie de culturi si antibiograma. Alegerea
antibioticului trebuie corelata cu controlul sursei, cu statusul renal si hepatic al pacientului si
cu evolutia clinica si biologica.

8. Particularitati anatomice, vasculare si implicatii chirurgicale

Directia complementara a cercetarii a analizat particularitati anatomice si vasculare cu
relevanta pentru chirurgia complexa. Desi aceastd componenta nu evalueaza direct riscul de
fistula anastomotica, ea sustine ideea ca managementul pacientului oncologic trebuie
individualizat in functie de anatomia locala, extensia tumorala, statusul vascular si posibilitatea
unor rezectii multiviscerale sau reconstructii vasculare.

Tumorile local avansate pot determina compresiune, invazie vasculara, dificultati de
disectie si timp operator prelungit. Asocierea dintre statusul protrombotic oncologic, inflamatia
cronicd si modificdrile hemodinamice poate influenta riscul perioperator. in chirurgia
oncologica digestiva, intelegerea anatomiei si a variantelor vasculare contribuie la planificarea
interventiei, la prevenirea incidentelor intraoperatorii si la alegerea strategiei reconstructive.



9. Discutii generale

Rezultatele tezei confirma caracterul plurifactorial al fistulei anastomotice digestive.
Niciun factor analizat izolat nu explica integral aparitia complicatiei. Statusul ASA crescut
reflecta povara comorbiditatilor si reducerea rezervelor functionale. Anemia si
hipoalbuminemia reflecta vulnerabilitate biologica, hipoxie tisulara si status nutritional deficitar.
Stadiul oncologic avansat asociaza inflamatie sistemicd, malnutritie, dificultate tehnica si
disectii mai agresive.

In lotul colorectal, factorii intraoperatori au completat riscul preoperator. Chirurgia de
urgenta, abordul deschis, transfuzia intraoperatorie si localizarea rectala au fost asociate cu
risc crescut, dar biomarkerii postoperatori au oferit informatii dinamice despre evolutia
biologica precoce a pacientului. Aceastd observatie sustine necesitatea unei evaluari
secventiale: riscul trebuie estimat Tnaintea operatiei, recalibrat intraoperator si monitorizat
postoperator prin date clinice, biologice si imagistice.

Valoarea practica a CAR este una dintre contributiile importante ale tezei. Raportul
CRP/albumina nu necesita teste suplimentare, fiind derivat din analize uzuale. Spre deosebire
de CRP, care exprima predominant inflamatia, CAR integreaza si dimensiunea nutritional-
metabolicid prin albumin&. in contextul pacientului oncologic, aceastd combinatie poate
reflecta mai fidel dezechilibrul dintre agresiunea inflamatorie si capacitatea de reparare
tisulara.

Rezultatele trebuie interpretate in contextul limitarilor metodologice. Studiile clinice au
fost retrospective si unicentrice. Lotul general a fost heterogen, incluzand anastomoze la
niveluri digestive diferite, ceea ce limiteaza comparabilitatea directa intre subgrupuri. Lotul
colorectal a avut un numar relativ redus de evenimente, ceea ce a impus limitarea variabilelor
in modelele multivariate. Perioada pandemica a influentat profilul pacientilor si poate explica
partial incidenta crescuta a complicatiilor.

10. Concluzii finale

Teza doctorala a evaluat integrat fistulele anastomotice digestive in chirurgia
oncologica, urmarind factorii de risc preoperatori, intraoperatori, biologici, farmacologici si
anatomici implicati in aparitia, diagnosticul precoce si managementul acestei complicatii.
Fistula anastomotica a fost asociata cu status biologic precar, comorbiditati severe, anemie
preoperatorie, stadiu oncologic avansat si interventii chirurgicale de urgenta.

ASA =3 a reprezentat cel mai puternic predictor independent in lotul general, iar
anemia a demonstrat o relatie gradata cu riscul de fistuld, sustindnd importanta optimizarii
preoperatorii.

in chirurgia colorectald oncologica, riscul de fistula a fost influentat de complexitatea
interventiei, localizarea rectala, transfuzia intraoperatorie, abordul deschis si contextul de
urgenta. Fistula a fost asociata cu spitalizare prelungita si mortalitate postoperatorie crescuta.

Biomarkerii recoltati in ziua a treia postoperatorie au avut valoare predictiva
semnificativa. Dintre acestia, raportul CRP/albumina a demonstrat cea mai buna performanta,



cu AUC 0,963 si prag optim 5,69. CAR poate fi utilizat ca instrument accesibil de stratificare
precoce a riscului, integrat cu evaluarea clinica si imagistica.

Managementul fistulei anastomotice trebuie sa fie multidisciplinar si sa includa
controlul sursei septice, drenajul colectiilor, antibioterapie adaptata, suport nutritional si
reinterventie chirurgicala atunci cand situatia o impune. Antibioterapia este esentiala, dar nu
substituie controlul sursei.

Rezultatele sustin necesitatea unei abordari integrate a pacientului oncologic digestiv,
in care evaluarea riscului incepe preoperator, se adapteaza intraoperator si continua
postoperator prin monitorizare clinico-biologica si imagistica precoce.

11. Contributii personale originale

Principala contributie a tezei consta in analiza unei cohorte de pacienti cu neoplasme
digestive tratati chirurgical intr-un centru tertiar, pe o perioada de cinci ani, cu evaluarea
globala a factorilor de risc pentru fistula anastomotica dupa rezectii cu anastomoza primara.

O alta contributie este identificarea unor factori de risc preoperatori relevanti si
accesibili: ASA 23, anemia preoperatorie si stadiul tumoral avansat. Aceste variabile pot fi
utilizate in stratificarea riscului si in planificarea conduitei perioperatorii.

Teza contribuie prin analiza integratd a factorilor intraoperatori si a biomarkerilor
postoperatori in chirurgia colorectala oncologica. Demonstrarea performantei superioare a
CAR in ziua a treia postoperatorie reprezinta o contributie practica, deoarece markerul este
simplu, ieftin si usor de implementat in monitorizarea curenta.

Integrarea studiului farmacologic privind antibioticele beta-lactamice adauga o
perspectiva multidisciplinara asupra managementului septic, iar analiza particularitatilor
anatomice si vasculare sustine necesitatea individualizarii actului chirurgical in cazurile
complexe.

12. Directii viitoare de cercetare

Directiile viitoare includ validarea prospectiva si multicentrica a factorilor de risc
identificati, precum si a pragurilor predictive pentru biomarkerii postoperatori. Este necesara
evaluarea dinamica a markerilor in mai multe momente postoperatorii, pentru diferentierea
raspunsului inflamator fiziologic de cel asociat dehiscentei anastomotice.

Dezvoltarea unor modele predictive integrate, care sa includa factori preoperatori, date
intraoperatorii, evaluarea perfuziei tisulare, biomarkeri postoperatori, parametri microbiologici
si particularitati anatomice, ar putea imbunatati stratificarea riscului.

Analiza microbiotei intestinale si a profilului microbiologic al pacientilor cu fistula
anastomotica poate aduce informatii suplimentare despre mecanismele biologice implicate.
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13. Aplicabilitatea clinica a rezultatelor

Rezultatele cercetarii pot fi transpuse in practica clinica printr-o evaluare etapizata a
pacientului oncologic digestiv. In perioada preoperatorie, scorul ASA, anemia, stadiul tumoral
si caracterul urgent al interventiei pot orienta decizia privind oportunitatea optimizarii biologice,
necesitatea protectiei anastomozei sau alegerea unei conduite mai prudente. in situatiile
elective, corectarea anemiei, optimizarea nutritionala si controlul comorbiditatilor pot reduce
vulnerabilitatea tisulara si pot imbunétati capacitatea de vindecare. in situatiile de urgents,
aceiasi factori pot contribui la decizia intraoperatorie privind efectuarea anastomozei primare
sau a unei stome de siguranta.

Intraoperator, rezultatele sustin importanta evaluarii perfuziei, a tensiunii
anastomotice, a pierderilor sangvine si a necesarului transfuzional. in chirurgia colorectals,
localizarea rectala trebuie privitéd ca un element suplimentar de risc, deoarece anastomozele
joase sunt influentate de particularitatile pelvisului, de vascularizatia locala si de dificultatea
tehnicd a disectiei. In aceste cazuri, decizia de protectie prin stoma, monitorizarea
postoperatorie atentd si pragul scazut pentru investigatii imagistice pot modifica evolutia
pacientului.

Postoperator, determinarea CAR in ziua a treia poate fi utilizata ca semnal de alarma.
Un pacient cu valori crescute ale CAR, CRP persistent crescut, albumind scazuta si
deteriorare clinica discreta trebuie evaluat mai atent, chiar in absenta unui tablou clinic franc.
Markerii biologici nu inlocuiesc examenul clinic si investigatile imagistice, dar pot ghida
momentul optim al reevaludrii si pot preveni intarzierea diagnosticului. in acest sens, teza
sustine o conduita activa, bazata pe monitorizarea dinamica si pe integrarea datelor clinice,
biologice si imagistice.
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