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PREFACE

Based in Ankara in Turkey, the independent academic publisher, Akademisyen
Publishing House, has been publishing books for almost 38 years. As the directors
of Akademisyen Publishing House, we are proud to publish more than 4000
books across disciplines so far, especially in Health Sciences. We also publish
books in Social Sciences, Educational Sciences, Physical Sciences, and also books
on cultural and artistic topics.

Akademisyen Publishing House has recently commenced the process of
publishing books in the international arena with the “Scientific Research Book”
series in Turkish and English. The publication process of the books, which is
expected to take place in March and September every year, will continue with
thematic subtitles across disciplines

The books, which are considered as permanent documents of scientific and
intellectual studies, are the witnesses of hundreds of years as an information
recording platform. As Akademisyen Publishing House, we are strongly
committed to working with a professional team. We understand the expectations
of the authors, and we tailor our publishing services to meet their needs. We
promise each author for the widest distribution of the books that we publish.

We thank all of the authors with whom we collaborated to publish their books
across disciplines.

Akademisyen Publishing House Inc.
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Chapter 1

NEW STRATEGIES FOR THE TREATMENT OF BILE
DUCT INJURIES

Fatih SAHIN?

INTRODUCTION

Laparoscopic cholecystectomy has maintained its status as the gold standard
surgical approach for the management of gallbladder pathologies since its
widespread adoption in the early 1990s. As a minimally invasive technique
associated with shorter hospital stays, reduced postoperative pain, and faster
recovery, it has become the most frequently performed elective abdominal
procedure in the United States, with annual case volumes exceeding 750,000
interventions (1). Despite its well-established benefits, bile duct injury (BDI)
remains one of the most serious and feared complications associated with
cholecystectomy, given its potential to result in significant morbidity, long-term
biliary dysfunction, and decreased quality of life.

The critical nature of BDI in surgical practice is underscored by large-scale
epidemiological data. Notably, two major administrative databases encompassing
over 850,000 laparoscopic cholecystectomy procedures conducted between 2005
and 2014 in the states of New York and California reported an overall incidence
of BDI ranging between 0.1% and 0.2% (3,4). Although this incidence may appear
low, the sheer volume of procedures performed annually implies that a substantial
number of patients are affected by this complication each year, with important
clinical, emotional, and economic consequences.

In this context, the prevention of bile duct injuries represents the most desirable
and cost-effective strategy. Preventive efforts rely on adherence to meticulous
surgical technique, routine use of intraoperative imaging when indicated, and
strict application of anatomical dissection principles such as the critical view of
safety. Nevertheless, despite the best preventive strategies, BDIs may still occur
due to anatomical variations, inflammation, or technical errors.

' Op. Dr., Hakkari Yuksekova State Hospital, dr.fsahin@gmail.com, ORCID iD: 0000-0002-6505-5884
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invasive endoscopic interventions, regenerative medicine applications, and next-
generation imaging technologies. This evolution is driven by a convergence of
evidence underscoring the diagnostic and therapeutic utility of ERCP and MRCP,
alongside groundbreaking progress in tissue engineering and 3D bioprinting,
which collectively offer novel, potentially paradigm-shifting solutions for bile
duct repair and functional restoration.

The integration of these innovative strategies into clinical practice heralds
a promising future for the management of biliary tract injuries—enhancing
diagnostic precision, reducing procedural morbidity, and offering biologically
based, patient-specific treatment modalities. The utilization of bioengineered
scaffolds, stem cell therapies, and bioprinted constructs stands to transform
reconstructive options, while ongoing refinements in MRCP technology continue
to improve non-invasive diagnostic capabilities, reducing dependency on invasive
diagnostics and associated risks.

Nonetheless, a number of significant barriers remain. These include the
optimization and standardization of regenerative therapies, mitigation of ERCP-
related complications such as post-ERCP pancreatitis, and improving accessibility
and cost-effectiveness of advanced imaging modalities in diverse healthcare
settings. Future research priorities must include the development of evidence-
based clinical algorithms, enhancement of biomaterial-host integration, and
the rigorous evaluation of long-term clinical outcomes through prospective,
controlled trials.

In conclusion, the field of biliary tract injury management is experiencing a
transformative shift, driven by the synergistic interplay of endoscopic innovation,
regenerative medicine, and advanced imaging. The convergence of these domains
holds the potential to revolutionize current standards of care—providing safer,
more effective, and individualized treatment pathways for patients affected by
these complex and often debilitating injuries. With continued interdisciplinary
collaboration and translational research, this evolving landscape promises to
redefine the future of hepatobiliary surgery.
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Chapter 2

WHICH TREATMENT METHOD IS MORE EFFECTIVE
FOR SUPERFICIAL SQUAMOUS CELL NEOPLASIA
ADJACENT TO ESOPHAGEAL VARICES?

Selim SOZEN!

INTRODUCTION

Endoscopic submucosal dissection( ESD) is a minimally invasive technique.
ESD has gradually become accepted as an alternative treatment of superficial
esophageal squamous-cell neoplasia (SESCN) beside esophagectomy(1). There
are American Joint Committee on Cancer (AJCC) system and the Union for International
Cancer Control (UICC) for SESCN staging guidelines(2). Another classification system is the

Paris classification for superficial tumors, used in standard endoscopic terminology.(Figiire

1)

DISCUSSION

Neoplasticlesions, which are the abnormal growth of tissues, in the gastrointestinal
tract are called “superficial” (including dysplasia, which is the abnormal growth of

cells in an organ, and adenoma, which is non-cancerous tumours).

‘ PARIS CLASSIFICATION

rotruded lesions Flat elevated i Flat lesions
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EVL and EIS are commonly applied methods for endoscopic treatment of
EV, but only varicose veins with diameters >0.3 cm can be targeted by these two
methods(31). APC can effectively seal blood vessels with diameters <0.3 cm, thus
alleviating the recurrence of varicose veins(32). Sequential APC treatment after
EIS is safe and can prevent the recurrence of esophageal varices(33,34). Sequential
treatment of esophageal solitary venous dilatation, endoscopic drainage
sclerotherapy, and ESD are most effective treatments for esophageal varices with
early esophageal cancer(35)

CONCLUSION

In conclusion, Esophageal cancer with esophageal varices could be treated
endoscopically safely and effectively(36). APC and ESD are useful treatments in
the early superficial cancers with esophageal varices.
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Chapter 3

ENDOSCOPIC BARIATRIC PROCEDURES

Onur ilkay DINCER!

INTRODUCTION

Obesity is a chronic disease that can be considered a global pandemic with an
increasing prevalence. It has been reported that the prevalence of obesity has
doubled in 70 countries, and obesity has increased in almost all countries since
1980 (1). Although many different treatment methods such as diet, medication
and psychotherapy have been tried in obesity, it has been shown that long-term
weight loss cannot be maintained, especially in the morbidly obese patient group,
and the psychological and metabolic negative effects of unsuccessful weight loss
experiences increase exponentially (2). Studies continue to prove that surgery is
the most effective treatment for morbid obesity. Of course, as with any surgical
procedure, bariatric procedures are associated with certain complications.
Complications of bariatric surgery include a wide range of complications,
including venous thromboembolism, anastomotic leaks, infection, bleeding,
intestinal obstruction, vitamin deficiencies, and hernias. Although bariatric
surgical procedures carry an acceptable risk of mortality and morbidity, some
patients are unwilling to take these risks and seek additional treatment options
(3). Endoluminal endoscopic procedures are now being used as primary
procedures in obese patients with a low body mass index (BMI) (BMI 30-35 kg/
m2), as well as in morbidly obese patients who meet traditional bariatric surgery
criteria. They are also being used as bridge therapy in superobese patients (3). As
in bariatric surgery, the main mechanisms in endoscopic bariatric procedures are
of two types: restrictive, which focuses on volume, such as the gastric balloon, and
malabsorbative, such as stent and aspiration technologies. Endoscopic primary
bariatric procedures will be examined under two headings: gastric interventions

and small bowel interventions.

' Dr. ,Antalya Training and Research Hospital, onurdncr@hotmail.com, ORCID iD: 0000-0001-8956-351X

DOI: 10.37609/akya.4135.c6719
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In a pilot study of 12 patients, the average excess weight loss over 12 weeks was
23.6%. Two patients reported premature device removal due to epigastric pain,
nausea, and vomiting. Inflammation was found at the duodenal fixation site in
all patients (70). A recent meta-analysis found a 12.6% greater excess weight loss
compared with dietary modification, but it failed to significantly impact fasting
blood glucose.

CONCLUSION

Obesity will be one of the biggest problems to be overcome worldwide in the coming
years due to changing eating habits and lifestyles. Protecting patients from the
risks of surgical complications by developing more minimally invasive methods
alongside surgical treatment options is a priority. With advancing technology
and developing industry, the quality of endoscopic devices and the types and
complexity of procedures that can be performed are constantly increasing.
Numerous products are currently under development and in the experimental
phase in the literature. It is expected that more prominent interventions, due to
their minimal intervention and minimal complication risk, will emerge in the

coming years.
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Chapter 4

CHANGE OF PUNCTURE SITE iN RiGHT INTERNAL
JUGULAR CENTRAL VENOUS CATHETERIZATION -
TECHNICAL NOTE

Ahmet GULTEKIN?

INTRODUCTION

The rationale for optimizing puncture site and catheter depth will be addressed
in this technical note. Forssmann performed the first cardiac catheterization
on himself; however, his findings were rejected and ridiculed by his colleagues,
preventing him from continuing his research. His pioneering work was later
carried forward in the United States by André Frédéric Cournand and Dickinson
Woodruft Richards Jr. In 1956, the three physicians jointly received the Nobel
Prize in Medicine for their studies on the vascular and cardiac systems. The
ingenuity and perseverance of these clinicians paved the way for one of the most
commonly performed hospital procedures today: the insertion of peripheral and
central venous catheters (1). A central venous catheter (CVC) is typically defined
as one whose tip is positioned in the proximal segment of the superior vena cava,
within the right atrium, or in the inferior vena cava. These catheters may be
inserted through peripheral or centrally located veins, with the internal jugular,
subclavian, and femoral veins being the most common access sites (2).

BACKGROUND

Historically, central venous catheterization has been performed using landmark-
based methods, which depend on anatomical familiarity and the palpation of
nearby arterial structures. Yet, such approaches do not account for anatomical
variability at the intended puncture site. Numerous studies have shown that
considerable deviations from ‘typical anatomy’ may occur in many patients,
particularly involving the internal jugular, subclavian, and femoral veins (3).

' Assoc. Prof., Tekirdag Namik Kemal University Faculty of Medicine, Department of Anesthesiology and
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puncture point at the right internal jugular vein to the right margin of the sternal
angle, measured via the right sternoclavicular joint (19).

CONCLUSION

When directly observed optimal catheter depths were compared to the formula-
based values, it was found that formulas incorporating the distance from the
puncture site to the right sternal angle are preferred. This is because the distal
movement of the ultrasound probe facilitates easier and more precise CVC
placement, making height-based formulas less accurate in these circumstances.
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Chapter 5

DECISION-MAKING PROCESSES IN GENERAL
SURGERY FOR ELDERLY PATIENTS

Yunushan Furkan AYDOGDU!

INTRODUCTION

Increased life expectancy and advances in healthcare have led to older individuals
encountering diseases requiring surgical treatment more frequently. Today,
a significant proportion of patients evaluated in general surgery practice are
aged 65 and over, and this proportion is increasing (1-6). Despite advances in
Surgical techniques, anesthesia practices, and perioperative care, postoperative
complication rates in elderly patients are still higher than in younger patients,
making surgical decision-making processes significantly more complex (2,3,7-
11).

One of the most important challenges in managing elderly surgical patients is
the heterogeneity of this patient group. Two individuals of the same chronological
age may have significant differences in functional capacity, burden of comorbidities,
level of independence, and physiological reserve. Therefore, assessing surgical
risk based solely on age is insufficient and can often be misleading (2,12-16).
The increasingly accepted approach today is that the primary factor determining
surgical outcomes is the patient’s physiological reserve capacity rather than
chronological age (1,13,12,17,18).

The decline in physiological reserve in the elderly is characterized by functional
deterioration in multiple organ systems and reduced tolerance to stress factors.
This situation causes elderly patients to become more vulnerable in the face of
major physiological stress, such as surgical intervention. Reserve loss, particularly
in the cardiovascular, pulmonary, and renal systems, is among the key factors
that increase the risk of complications developing in the postoperative period
(1,4,9,19,20). In this context, the concept of “physiological frailt” has come to the
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Chapter 6

SURGICAL TREATMENT OF PULMONARY
ASPERGILLOMA

Salih Ciineyt AYDEMIR!

Aspergillus is a fungal species widely distributed in nature. The most encountered
pathogenic species in humans is Aspergillus fumigatus. Aspergillus spores acquired
via inhalation may cause various diseases. The most frequently encountered of
these is aspergilloma, which represents a saprophytic infection.

Aspergillomas are mass-forming lesions created by the settlement of heavily
inhaled Aspergillus spores into pre-existing cavities within the host, where
fungal hyphae combine with blood elements and necrotic tissue. Frequently
observed in tuberculous cavities, aspergillomas may develop in any cystic or
cavitary substrate, including bronchiectasis, bronchogenic cysts, or cavitating
bronchogenic carcinoma.

The most common symptom in patients is hemoptysis. Minor hemoptysis
episodes that resolve spontaneously may be observed, as well as life-threatening
fatal hemorrhages. Cough, chest pain, dyspnea, and fever are other symptoms that
may be seen in patients with aspergilloma.

On conventional chest radiographs and computed tomography scans, a mass
formation demonstrating the air-crescent sign is characteristic of aspergilloma.
It is generally seen in the upper lobes and is usually unilateral. The significance
of isolating Aspergillus species in sputum cultures for diagnosis is uncertain.
Detection of precipitating antibodies against Aspergillus in serum constitutes both
a specific and sensitive finding. Definitive diagnosis is established by histological
demonstration of Aspergillus in biopsy material and by culture of the organism.

Systemic or topical antifungals are ineffective in the treatment of aspergilloma
except in limited cases. Bronchial artery embolization, applied to control
hemoptysis episodes, is also generally unsuccessful due to the difficulty in
identifying the bleeding vascular structures and the development of extensive
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Chapter 7

BILE DUCT INJURIES: PREVENTION, DIAGNOSIS
AND CURRENT MANAGEMENT

Muhammet Fatih KEYIF!

1) DEFINITION AND CLINICAL SIGNIFICANCE

Bile duct injury (BDI) refers to the broad clinical spectrum of iatrogenic damage
associated with cholecystectomy, ranging from early bile leak, biloma, and sepsis
to late ductal stricture, recurrent cholangitis and secondary liver injury. (1,2)
Reducing this spectrum to a single complication heading is often insufficient;
because under the same clinical title, there are conditions ranging from a minimal
leak to complete transection and complex injuries close to the hilum, for which
the treatment strategy changes completely. (1,3) In clinical practice, bile leak
becomes more visible in the early period through bile drainage output, biloma,
and signs of infection, whereas major ductal injuries, in the presence of delayed
diagnosis or inadequate initial management, tend to follow a course with more
severe morbidity, longer hospitalization and a higher need for repeat intervention.
(4) This difference arises not only from the anatomical severity of the injury, but
also from the capacity of the approach applied in the early period either to enlarge
the problem or bring it under control. (3,5) Evaluating BDI only as a problem
resolved in the early postoperative days may be misleading, because the main
burden often accumulates through strictures that emerge during long-term
follow-up, recurrent cholangitis attacks and the associated loss of quality of life.
(2,6) From the perspective of long-term outcomes, even if postoperative recovery
appears complete for the patient, the tendency of the biliary system to develop
fibrosis and stenosis over time prolongs the clinical story. Indeed, the association
of bile leak and ductal injury with adverse long-term outcomes in some series
suggests that these complications are a rare but high-impact clinical problem.
(2,4) At this point, the main goal is to establish the correct balance between the
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Boliim 8

GRANULOMATOUS MASTITIS

Ferdi BOLAT!

1. DEFINITION AND HISTORICAL PERSPECTIVE

Granulomatous mastitis (GM) is a heterogeneous group of diseases characterized
by granulomatous inflammation of the mammary gland. Idiopathic granulomatous
mastitis (IGM), the most common form of this group, is a diagnosis of exclusion
made after all known etiological causes have been ruled out; systemic or
infectious conditions such as sarcoidosis, tuberculosis, Wegener’s granulomatosis,
and foreign body reactions may also cause granulomatous breast inflammation
(1,2). From a clinical standpoint, IGM is arguably one of the most deceptive
benign breast conditions encountered in surgical practice, as its ability to closely
mimic malignancy — both at the bedside and on imaging — frequently leads to
unnecessary patient anxiety and diagnostic uncertainty.

The disease was first described by Kessler and Wolloch in 1972; although
significant advances have been made over the past half century regarding its
etiology, diagnosis, and treatment, clinical management remains controversial.
High long-term recurrence rates, the absence of a single pathogenetic mechanism,
and the scarcity of randomized controlled trials continue to make IGM an active
area of research (2). Awareness of this entity is therefore as important as familiarity
with its management, and clinicians who encounter inflammatory breast masses
regularly should maintain a consistently high index of suspicion.

2. CLASSIFICATION

Granulomatous mastitis is classified into two main categories based on its
etiological basis: infectious GM and non-infectious GM. This distinction is
of critical importance to the clinician, as it directly determines the treatment
approach. In practice, the classification of GM begins with a thorough clinical
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in particular should be re-evaluated. Follow-up visits also serve a function
beyond disease surveillance: they provide a structured opportunity to assess the
psychological impact of a chronic, relapsing condition on a predominantly young
female patient population, and clinicians should be attentive to signs of anxiety or
depression during these encounters and refer appropriately when needed.

11. LIMITATIONS OF CURRENT EVIDENCE AND FUTURE
DIRECTIONS

The idiopathic granulomatous mastitis literature consists largely of retrospective
series, case reports, and methodologically heterogeneous systematic reviews. The
absence of randomized controlled trials prevents answers to fundamental clinical
questions such as the optimal corticosteroid dose and duration, the appropriate
timing of immunomodulatory agents, and the precise definition of surgical
indications.

In the coming period, research priorities should be shaped around the following
themes: prospective microbiome studies aimed at clarifying the true pathogenetic
role of Corynebacterium; randomized trials comparing corticosteroid dosing
protocols; identification of biomarkers that can be used to predict recurrence;
and determination of safe treatment options during pregnancy and lactation. It is
also worth calling attention to the need for patient-reported outcome measures in
future IGM research; most existing studies define success in terms of radiological
resolution or recurrence rates, yet what matters most to patients — quality of life,
cosmetic outcome, return to normal daily activities, and psychological wellbeing
— is rarely systematically captured, and incorporating these endpoints into future
trial designs would bring the evidence base closer to the lived reality of the disease.

The establishment of international databases and multicenter cohorts will
be critical in overcoming the sample size limitations created by the rarity of the
disease.
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Chapter 9

DIFFERENCES BETWEEN RIGHT-SIDED AND LEFT-
SIDED COLON CANCERS

Can AYDIN!
Cagil KARAEVLI2
SAMI ACAR3

1- EMBRYOLOGICAL DEVELOPMENT AND ANATOMICAL
DIFFERENCES

The colon develops from two parts of the gastrointestinal system: the midgut and
the hindgut. The cecum, ascending colon, and the proximal two-thirds of the
transverse colon are named as the right colon and originate from the midgut. The
distal one-third of the transverse colon, descending colon, sigmoid colon, and
proximal rectum are called the left colon and originate from the hindgut. These
differences influence their blood flow, nerves, tissues, and function, essentially
making the right and left colon behave differently.

Between weeks 6-10, the midgut temporarily herniates and rotates 270°
counterclockwise. As a result of this rotation, the cecum moves from the upper
quadrant to the right lower quadrant. The hindgut remains relatively fixed and
joins the pelvic structures to form the distal rectum [1,2].

The splenic flexure is the embryological boundary. It is the point between the
end of the transverse colon and the start of the descending colon. This area is
a transition zone, influenced by both the midgut and hindgut. It is also known
as a “watershed” area because it receives blood supply from both the superior
mesenteric artery (SMA) and the inferior mesenteric artery (IMA). Perfusion in
this region is relatively weaker; therefore, ischemic colitis is more likely to occur
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Regarding treatment response, primary tumor localization is currently
accepted as a predictive biomarker. While RAS/BRAF wild-type left colon
tumors significantly benefit from anti-EGFR-based therapies, the efficacy of anti-
EGFR treatments is limited in right colon tumors despite having the exact same
biological profile [78,79]. For this reason, current ESMO and NCCN guidelines
define tumor localization as a clear decision point in the selection of treatment for
metastatic disease [52,60].

On the other hand, the introduction of immunotherapy into clinical practice
has radically changed the treatment paradigm, especially for MSI-H/dMMR right
colon cancers. In this patient group, which was previously considered to have a
poor prognosis, long-lasting responses and a significant survival advantage have
been achieved with PD-1 inhibitors [34,68]. Thus, the poor prognostic biology in
right colon cancers has turned into a therapeutic advantage with proper patient
selection.

Evaluated from a surgical standpoint, localization continues to impact the
extent of resection, the scope of lymph node dissection, and perioperative risks
[70]. However, modern oncological surgical principles (e.g., complete mesocolic
excision) have the potential to improve survival independently of localization
[53].

In conclusion, the question of “right or left?” in colon cancer management is no
longer just an anatomical description; it is a fundamental clinical parameter that
predicts the disease’s biology, treatment response, and long-term prognosis. The
current approach necessitates a personalized, multidisciplinary, and guideline-
based management strategy that considers tumor localization, molecular features,
and patient factors collectively [52,60]. This perspective will pave the way for the
development of more refined risk classifications and targeted treatment algorithms
for colon cancer in the future.

REFERENCES

Sadler TW. Langman’s Medical Embryology. 14th ed. Philadelphia: Wolters Kluwer; 2019.

Standring S, editor. Gray’s Anatomy: The Anatomical Basis of Clinical Practice. 42nd ed. Elsevier;
2020.

Chaouch MA, Abid N, Gabbou;j S, et al. Comparative efficacy and long-term oncological safety of
extended right hemicolectomy versus standard right hemicolectomy for splenic flexure can-
cers: a meta-analysis. Front Oncol. 2024; 13:1244693.

Zenger S, Glirbiiz B, et al. Differences Between Right and Left Colon Cancers in Terms of Clinico-
pathological Features. Turk J Colorectal Dis. 2020;30(4):253-60.

Mik M, Berut M, Dziki L, et al. Right- and left-sided colon cancer - clinical and pathological differ-
ences of the disease entity in one organ. Arch Med Sci. 2017;13(1):157-62.

-121-



General Surgery V

Kalantzis I, Nonni A, et al. Clinicopathological differences and correlations between right and left
colon cancer. World J Clin Cases. 2020;8(8):1424-36.

Lee MS, Menter DG, Kopetz S. Right Versus Left Colon Cancer Biology: Integrating the Consensus
Molecular Subtypes. ] Natl Compr Canc Netw. 2017;15(3):411-9.

Viana EF, et al. Anatomy and pathology of the mesocolon and implications for oncological resec-
tion. Front Cell Infect Microbiol. 2020; 10:498502.

Hsu HC, Chen YC, et al. Clinicopathological and molecular differences in colorectal cancer accord-
ing to location. JGH Open. 2019;3(6):242-250

Japanese Society for Cancer of the Colon and Rectum (JSCCR) Guidelines 2022 for the treatment of
colorectal cancer. Int J Clin Oncol. 2023;28(1):1-43.

Benedix F, et al. Comparison of 17,641 patients with right- and left-sided colon cancer: differences in
epidemiology, perioperative course, histology, and survival. Dis Colon Rectum. 2010;53(1):57-
64.

Lee GH, Malietzis G, Askari A, Bernardo D, Al-Hassi HO, Clark SK. Is right-sided colon cancer dif-
ferent to left-sided colorectal cancer? - a systematic review. Eur ] Surg Oncol. 2015;41(3):300-8.

Yahagi M, Okabayashi K, Hasegawa H, Tsuruta M, Kitagawa Y. The Worse Prognosis of Right-Sided
Compared with Left-Sided Colon Cancers: A Systematic Review and Meta-analysis. ] Gastro-
intest Surg. 2016;20(3):648-55.

Petrelli F, Tomasello G, Borgonovo K, et al. Prognostic Survival Associated With Left-Sided vs
Right-Sided Colon Cancer. JAMA Oncol. 2017;3(2):211-9.

Weiss JM, Pfau PR, O’Connor ES, et al. Mortality by stage for right- versus left-sided colon can-
cer: analysis of surveillance, epidemiology, and end results—Medicare data. J Clin Oncol.
2011;29(33):4401-9.

Papagiorgis PC, Oikonomou A, Zampetoglou M, et al. Tumor location may affect colorectal cancer
morphology and prognosis. Tech Coloproctol. 2010;14(1):51-4.

Ziranu P, Pretta A, Pozzari M, et al. CDX2 expression correlates with clinical outcomes in MSI-H
metastatic colorectal cancer patients receiving immune checkpoint inhibitors. Sci Rep.
2023;13:4397. d0i:10.1038/s41598-023-31497-2.

Osmond B, Zhang C, Dinh V, Boman BM, Facey COB. HOX Genes and Cancer Stem Cells: Update
on HOX expression, DNA methylation, biomarker status, and genetic changes in colorectal
cancer. ] Stem Cell Res Dev Ther. 2020;6(4):045. d0i:10.24966/SRDT-2060/100045.

Lee MS, McGuffey EJ, Morris JS, et al. Association of CpG island methylator phenotype and EREG/
AREG methylation and expression in colorectal cancer. Br ] Cancer. 2016;114(12):1352-61.

Baran B, Ozupek NM, Tetik NY, et al. Difference Between Left-Sided and Right-Sided Colorectal
Cancer: A Focused Review of Literature. Gastroenterol Res. 2018;11(4):264-273.

Toyota M, Ahuja N, Ohe-Toyota M, et al. CpG island methylator phenotype in colorectal cancer.
Proc Natl Acad Sci U S A. 1999;96(15):8681-6.

Kane MEF, Loda M, Gaida GM, et al. Methylation of the hMLH1 promoter correlates with lack of
expression of h(MLH1 in sporadic colon tumors. Cancer Res. 1997;57(5):808-11.

Juo YY, Johnston FM, Zhang DY, et al. Prognostic value of CpG island methylator phenotype among
colorectal cancer patients: a systematic review and meta-analysis. Ann Oncol. 2014;25(12):2314-
27.

Kaz AM, Wong CJ, Dzieciatkowski S, et al. Patterns of DNA methylation in the normal colon vary
by anatomical location, gender, and age. Epigenetics. 2014;9(4):492-502.

Guinney J, Dienstmann R, Wang X, et al. The consensus molecular subtypes of colorectal cancer.
Nat Med. 2015;21(11):1350-6.

Yamauchi M, Morikawa T, Kuchiba A, et al. Assessment of colorectal cancer molecular features
along bowel subsites challenges the conception of distinct dichotomy of proximal versus distal
colorectum. Gut. 2012;61(6):847-54.

Liu Y, Sethi NS, Hinoue T, et al. Comparative molecular analysis of gastrointestinal adenocarcino-
mas. Cancer Cell. 2018;33(4):721-735.e8.

-122 -



General Surgery V

De Roock W, Claes B, Bernasconi D, et al. Effects of KRAS, BRAE, NRAS, and PIK3CA mutations on
the efficacy of cetuximab plus chemotherapy in chemotherapy-refractory metastatic colorectal
cancer: a retrospective consortium analysis. Lancet Oncol. 2010;11(8):753-62.

Loree JM, Bailey AM, Johnson AM, et al. Molecular landscape of ERBB2/ERBB3-mutated metastat-
ic colorectal cancer. ] Natl Cancer Inst. 2018;110(12):1409-17.

Missiaglia E, Jacobs B, D’Ario G, et al. Distal and proximal colon cancers differ in terms of molecular,
pathological, and clinical features. Ann Oncol. 2014;25(10):1995-2001.

Sveen A, Bruun J, Eide PW, et al. Colorectal cancer consensus molecular subtypes translated to
preclinical models uncover potentially targetable cancer cell dependencies. Clin Cancer Res.
2018;24(4):794-806.

Dienstmann R, Vermeulen L, Guinney J, et al. Consensus molecular subtypes and the evolution of
precision medicine in colorectal cancer. Nat Rev Cancer. 2017;17(2):79-92.

Benson AB, Venook AP, Al-Hawary MM, et al. Colon Cancer, Version 2.2021, NCCN Clinical Prac-
tice Guidelines in Oncology. ] Natl Compr Canc Netw. 2021;19(3):329-59.

Overman M]J, McDermott R, Leach JL, et al. Nivolumab in patients with metastatic DNA mis-
match repair-deficient or microsatellite instability-high colorectal cancer (CheckMate 142): an
open-label, multicentre, phase 2 study. Lancet Oncol. 2017;18(9):1182-91.

National Comprehensive Cancer Network (NCCN). Clinical Practice Guidelines in Oncology: Co-
lon Cancer. Version 2.2023.

Yoshino T, Arnold D, Taniguchi H, et al. Panitumumab versus Bevacizumab in RAS Wild-Type
Metastatic Colorectal Cancer in the PARADIGM Trial: An Open-Label, Multicenter, Phase III
Randomized Controlled Trial. Lancet. 2023;402(10396):1115-29.

Heinemann V, von Weikersthal LF, Decker T, et al. FOLFIRI plus cetuximab versus FOLFIRI plus
bevacizumab as first-line treatment for patients with metastatic colorectal cancer (FIRE-3): a
randomised, open-label, phase 3 trial. Lancet Oncol. 2014;15(10):1065-75.

Van Cutsem E, Kéhne CH, Lang [, et al. Cetuximab plus irinotecan, fluorouracil, and leucovorin as
first-line treatment for metastatic colorectal cancer: updated analysis of overall survival accord-
ing to tumor KRAS and BRAF mutation status. ] Clin Oncol. 2011;29(15):2011-9.

Kopetz S, Grothey A, Yaeger R, et al. Encorafenib, Binimetinib, and Cetuximab in BRAF V600E-
Mutated Colorectal Cancer. N Engl ] Med. 2019;381(17):1632-43.

Gopalakrishnan V, Helmink BA, Spencer CN, Reuben A, Wargo JA. The influence of the gut mi-
crobiome on cancer, immunity, and cancer immunotherapy. Cancer Cell. 2018;33(4):570-80.

Purcell RV, Visnovska M, Biggs PJ, Schmeier S, Frizelle FA. Distinct gut microbiome patterns associ-
ate with consensus molecular subtypes of colorectal cancer. Sci Rep. 2017;7(1):11590.

Mima K, Nishihara R, Qian ZR, Cao Y, Sukawa Y, Nowak JA, et al. Fusobacterium nucleatum in
colorectal carcinoma tissue and patient prognosis. Gut. 2016;65(12):1973-80.

Wu S, Rhee KJ, Albesiano E, Rabizadeh S, Wu X, Yen HR, et al. A human colonic commensal
promotes colon tumorigenesis via activation of T helper type 17 T cell responses. Nat Med.
2009;15(9):1016-22.

Becht E, de Reyniés A, Giraldo NA, Pilati C, Buttard B, Lacroix L, et al. Immune and stromal clas-
sification of colorectal cancer is associated with molecular subtypes and relevant for precision
immunotherapy. Clin Cancer Res. 2016;22(16):4057-66.

Yanova M, Maltseva D, Tonevitsky A. Sidedness matters: single-cell perspectives on left- and
right-sided colorectal cancer. Front Cell Dev Biol. 2025; 13:1720996.

Zhang L, Zhao Y, Dai Y, et al. Immune landscape of colorectal cancer tumor microenvironment
from different primary tumor location. Front Immunol. 2018;9:1578

Zhong M, Xiong Y, Ye Z, et al. Microbial community profiling distinguishes left-sided and right-sid-
ed colon cancer. Front Cell Infect Microbiol. 2020;10:498502

Lakemeyer L, Wittau M, Henne-Bruns D, Kornmann M, Lemke J. Diagnostic and Prognostic Value
of CEA and CA19-9 in Colorectal Cancer. Diseases. 2021;9(1):21.

-123 -



General Surgery V

Lo C-M, Jiang J-K, Lin C-C, et al. Detecting microsatellite instability in colorectal cancer using
Transformer-based colonoscopy image classification and retrieval. Diagnostics. 2024;14(5):976.

Hamid MA, Pammer LM, Oberparleiter S, Giinther M, Amann A, Gruber RA, et al. Multidimen-
sional differences of right- and left-sided colorectal cancer and their impact on targeted thera-
pies. NPJ Precision Oncology. 2025 Apr 22;9(1):116. d0i:10.1038/s41698-025-00892-y.

Vogel ID, Felder SI, Bhama AR, Hawkins AT, Langenfeld SJ, Shaffer VO, et al. The American Society
of Colon and Rectal Surgeons clinical practice guidelines for the management of colon cancer.
Dis Colon Rectum. 2022;65(2):148-177. doi:10.1097/DCR.0000000000002323.

Argilés G, Tabernero J, Labianca R, Hochhauser D, Salazar R, Iveson T, et al; ESMO Guidelines
Committee. Localised colon cancer: ESMO Clinical Practice Guidelines for diagnosis, treat-
ment and follow-up. Ann Oncol. 2020;31(10):1291-1305. doi:10.1016/j.annonc.2020.06.022.

Hohenberger W, Weber K, Matzel K, Papadopoulos T, Merkel S. Standardized surgery for colonic
cancer: complete mesocolic excision and central ligation—technical notes and outcome. Colo-
rectal Dis. 2009 May;11(4):354-364; discussion 364-365. doi:10.1111/j.1463-1318.2008.01735.x.

Kim MK, Lee IK, Kye B-H, Kim J-G. Procedural difficulty differences according to tumor loca-
tion do not compromise the clinical outcome of laparoscopic complete mesocolic excision for
colon cancer: a retrospective analysis. Oncotarget. 2017;8:64509-64519. doi:10.18632/oncotar-
get.19780.

Stamos MJ, Brady MT. Anastomotic leak: are we closer to eliminating its occurrence? Ann Laparosc
Endosc Surg. 2018;3:66. doi:10.21037/ales.2018.07.07

Green BL, Marshall HC, Collinson E, Quirke P, Guillou PJ, Jayne DG, et al. Long-term follow-up of
the Medical Research Council CLASICC trial of conventional versus laparoscopically assisted
resection in colorectal cancer. Br J Surg. 2013 Jan;100(1):75-82. doi:10.1002/bjs.8945.

Moghadamyeghaneh Z, Masoomi H, Mills SD, Carmichael JC, Pigazzi A, Nguyen NT, et al. Out-
comes of conversion of laparoscopic colorectal surgery to open surgery: analysis of the National
Inpatient Sample (2009-2012). JSLS. 2014;18(4):€2014.00230. doi:10.4293/JSLS.2014.00230.

Nfonsam V, Aziz H, Pandit V, Khalil M, Jandova J, Joseph B. Analyzing clinical outcomes in laparo-
scopic right vs. left colectomy in colon cancer patients using the NSQIP database. Cancer Treat
Commun. 2016;8:1-4. doi:10.1016/j.ctrc.2016.03.006.

Torun M, Uzun O, Duman M, Polat E, Senger AS, Dinger M, et al. Comparison of oncological
outcomes after curative resection for right-side colon cancer and left-side colon cancer: a ret-
rospective observational study. Turk ] Colorectal Dis. 2024;34(4):123-129. doi:10.4274/tjcd.ga-
lenos.2024.2024-7-3

National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncol-
ogy: Colon Cancer. Version 5.2025. NCCN; 2025.

Grothey A, Sobrero AF, Shields AF, et al. Duration of adjuvant chemotherapy for stage III colon
cancer. N Engl ] Med. 2018;378(13):1177-1188.

Baxter NN, Morris AM. Adjuvant Therapy for Stage II Colon Cancer. ] Clin Oncol. 2022;40(16):1785-
1794.

Platt JR, Brown G, Seligmann JE et al. FOXTROT2: innovative trial design to evaluate the role of
neoadjuvant chemotherapy in colon cancer. ESMO Open. 2023;8(1):100276.

Taieb J. FOXTROT: Are We Ready to Dance? J Clin Oncol. 2023;41(3):469-472.

Chalabi M, Fanchi LE Dijkstra KK, et al. Neoadjuvant immunotherapy leads to pathological re-
sponses in mismatch repair-deficient or microsatellite instability-high early-stage colon cancers
(NICHE). Nat Med. 2020;26(4):566-576.

ESMO. Metastatic colorectal cancer: ESMO Clinical Practice Guideline.

Le DT, Durham JN, Smith KN, et al. Mismatch repair deficiency predicts response of solid tumors
to PD-1 blockade. Science. 2017;357(6349):409-413.

André T, Shiu KK, Kim TW, et al. Pembrolizumab in Microsatellite-Instability-High Advanced Col-
orectal Cancer. N Engl ] Med. 2020;383(23):2207-2218.

-124 -



General Surgery V

Chalabi M, et al. Neoadjuvant Immunotherapy in Locally Advanced dMMR Colon Cancer
(NICHE-2). N Engl ] Med. 2024.

Vogel JD, Eskicioglu C, Weiser MR, et al. The American Society of Colon and Rectal Surgeons Clini-
cal Practice Guidelines for the Treatment of Colon Cancer. Dis Colon Rectum. 2017;60(10):999-
1017.

Lim DR, Kuk JK, Kim T, et al. Oncologic outcomes of right- vs left-sided colon cancer. Medicine
(Baltimore). 2017;96(42):e8241.

Jaruhathai S, Santidamrongkul A, Wiwitkeyoonwong J, Duangnapa B. The impact of colon cancer
sites on survival rates after curative resection and adjuvant chemotherapy: a single-center study.
Asian Pac ] Cancer Care. 2022;7(4):615-620. doi:10.31557/apjcc.2022.7.4.615-620.

Asghari-Jafarabadi M, Wilkins S, Plazzer JP, Yap R, McMurrick PJ. Prognostic factors and survival
disparities in right-sided versus left-sided colon cancer. Sci Rep. 2024;14:12306. doi:10.1038/
541598-024-63143-3. PMID:38811769.

Sawayama H, Miyamoto Y, Hiyoshi Y, Ogawa K, Kawai K, Baba H, et al. Overall survival after re-
currence in stage I-IIT colorectal cancer patients in accordance with the recurrence organ site
and pattern. Ann Gastroenterol Surg. 2021 Jul;5(6):813-822. doi:10.1002/ags3.12483. PMCID:
PMC8560596.

Ribic CM, Sargent DJ, Moore MJ, et al. Tumor microsatellite instability status and benefit from fluo-
rouracil-based adjuvant chemotherapy. N Engl ] Med. 2003;349(3):247-257.

Masoomi H, Buchberg B, Dang P, Carmichael JC, Mills S, Stamos M]. Outcomes of right vs. left col-
ectomy for colon cancer. ] Gastrointest Surg. 2011 Nov;15(11):2023-2028. doi:10.1007/s11605-
011-1655-y. PMID:21845511.

Sargent DJ, Goldberg RM, Jacobson SD, et al. A pooled analysis of adjuvant chemotherapy for colon
cancer. ] Clin Oncol. 2009;27(12):1948-1956.

Tejpar S, Stintzing S, Ciardiello F, et al. Prognostic and predictive relevance of primary tumor loca-
tion. JAMA Oncol. 2017;3(2):194-201.

Venook AP, Niedzwiecki D, Innocenti F, et al. Impact of primary tumor location. J Clin Oncol.
2017;35(30):3503-3511.

Overman MJ, Lonardi S, Wong KYM, et al. Nivolumab plus ipilimumab in dMMR/MSI-H CRC. J
Clin Oncol. 2018;36(8):773-779.

Bufill JA. Colorectal cancer: evidence for distinct genetic categories based on proximal or distal
tumor location. Ann Intern Med. 1990;113(10):779-788.

Wirbel J, Pyl PT, Kartal E, et al. Meta-analysis of fecal metagenomes reveals global microbial signa-
tures of colorectal cancer. Nat Med. 2019;25(4):679-689.

Chen ZK, et al. Gut microbiota and the colorectal cancer tumor microenvironment: recent advances
and perspectives. World ] Gastroenterol. 2026;32(4): XXX-XXX. doi:10.3748/wjg.v32.i4. XXX.
PMCID: PMC12836184.

-125-



General Surgery V

Chapter 10

CHYLOTHORAX

Mehmet AGAR!

INTRODUCTION

Chylothorax is the pathological accumulation of a fluid called “chyle” (lymphatic
fluid) in the pleural cavity as a result of obstruction, injury of the thoracic duct,
or decreased lymphatic drainage. Chyle is a milky-appearing body fluid formed
in the intestinal lacteal system and contains high amounts of triglycerides,
chylomicrons, T-lymphocytes, immunoglobulins, enzymes, and fat-soluble
vitamins (A, D, E, K).

Chylothorax was first described by Bartloet in 1633 (1). In the following years,
Pecquet described the “cisterna chyli” (Pecquet’s cistern) in 1651 (2). In the field
of surgical management, Lampson demonstrated in 1948 that chylothorax can be
successfully treated by direct ligation of the thoracic duct (3).

Although chylothorax is rare, it is a potentially life-threatening condition
when not managed in a timely and effective manner. It may lead to serious clinical
outcomes such as nutritional and metabolic disorders, immunological deficiency,
and respiratory failure. In untreated cases, the mortality rate can reach up to
50%; however, with modern and aggressive treatment approaches, this rate has
decreased to 10-16% in postoperative cases (4).

The management of chylothorax should be carried out by a multidisciplinary
team depending on the etiology and the amount of drainage. Pleural drainage,
dietary modification, and pharmacological treatment usually constitute the first-
line therapy, while interventional radiological methods and surgical treatment are
considered advanced treatment options.
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For diagnosis, a pleural fluid triglyceride level above 110 mg/dL or the
demonstration of chylomicrons by lipoprotein electrophoresis is considered
the gold standard. Today, the most common cause of chylothorax is iatrogenic
injury related to thoracic surgery, while malignancies, especially lymphoma, are
the leading cause in non-traumatic cases. The most important factor guiding
treatment is the drainage volume, and conservative management has a lower
success rate in high-output leaks exceeding 1000 mL per day.

Loss of chyle may result in immunosuppression due to lymphocyte and
immunoglobulin depletion, malnutrition due to protein and vitamin loss, and
electrolyte imbalances. Therefore, the management of chylothorax requires
a multidisciplinary approach. Advances in imaging, minimally invasive
interventions, and surgical techniques have improved treatment outcomes.

In conclusion, chylothorax is a complex clinical condition that requires early
diagnosis and appropriate management, as delayed treatment is associated with
high mortality.
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