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PREFACE

Recent outbreaks of zoonotic diseases such as SARS and Ebola
virus infection and know other type of pandemic influenza such as
COVID-19, which is a large-scale pandemic, show us that
importance of One Health concept. Globalization also serves
transmission of diseases across to worldwide. This concept involves
in human, animal and environmental health are linked each other’s.
Besides, the concept involves in also all collaborative research
among human and veterinary medicine, dentist, nurses and others
health research disciplines.
We would like to thank all of our colleagues who contributed to
the preparation of this book, academicians who posted articles, and
all health personnel who struggled in the epidemic.
The book dedicated all health workers struggle to COVID-19 in
Turkey and other country in the World.
Sincerly
Prof. Dr. Belgin SIRIKEN
Assoc. Prof. Dr. Meriç ERASLAN
Asst. Prof. Dr. Ayhan GÜLER
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CHAPTER I
CHRONIC DIARRHEA IN CHILDHOOD
Atike Atalay
Introduction
Digestive and post-digestive absorption tasks are multifactorial and
highly complex. It is very important that the bowel length, mucosa and
bowel motility to be normal. In addition to this integrity, the adequacy of
the enzymes and transport systems in the mucosa, pancreatic and biliary
secretions are absolute. After the completed absorption process, the
transport of nutrients by blood and lymphatics is the final stage. Diseases
that may occur at all these stages result in diarrhea. Diarrhea is generally
known as an increase in the amount of stool per day or the water content
of the stool. In infants and children if the amount of stool per day is more
than 10 g (ml) /kg, and in adolescents and adults over 200 g (ml )/day is
defined as diarrhea. In terms of clinical practice, an increase in the
frequency of defecation, softening in consistency or an increase in the
amount of stool is defined as diarrhea. If diarrhea persists for longer than
two weeks, it is classified as chronic diarrhea. The ‘normal frequency of
defecation ‘in children varies and is closely related to the patient's age,
nutrition, hereditary factors , and daily fluid intake. For instance, the
number of defecations in infancy between 10 times a day and every two
weeks, further confirms this information (1). In chronic or persistent
diarrhea, some conditions may cause delay in diagnosis such as parental
inexperience, absorption of stool by diaper and mixing with urine, and
completion of the toilet training process in young children and adolescents.
Pathophysiology
Diarrhea can occur through a variety of mechanisms. For example,
osmotic diarrhea, secretory diarrhea, inflammation, motility, decreased
surface area, and sometimes a combination of several mechanisms can
occur. The distinction between osmotic and secretory diarrhea is very
important. The normal stool contains 20-25 mEq sodium, 50-70 mEq
potassium and 20-25 mEq chlorine per liter. Osmotic or secretory
separation of diarrhea can be made after osmotic gap calculated by fecal
electrolytes (osmotic gap = 290-2*( Na mmol/L + (K mmol/L). If the
osmotic gap is more than 100 mOsm, the condition is suitable for osmotic
diarrhea and suggests nutrients that cannot be absorbed in the environment.
If the osmotic gap is less than 50 mOsm, secretory diarrhea should be
considered that sodium loss increased with feces. However, these
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mathematical calculations may not always help us make the appropriate
diagnosis. Another osmotic / secretory diarrhea distinction can be thought
to be in favor of osmotic diarrhea if diarrhea is stopped if the patient's
feeding is interrupted, and there is no night defecation. This situation
causes acceleration absorption in intestinal motility not to be fully realized.
The diarrhea is watery and the most classic, frequent example is the
diarrhea in irritable bowel syndrome. On the contrary, the slowdown of
motility leads to excessive proliferation of bacteria, causing diarrhea.
Infections and inflammatory bowel disease cause inflammation in the gut,
causing mucus ,blood and protein exudation in the gut, the clinical
reflection of this condition is bloody defecation. In addition, as in short
bowel syndrome, the reduction of surface area to absorb is the cause of
diarrhea (See figure 1).
Osmotic Diarrhea
Osmotic diarrhea occurs due to macroscopic or microscopic exposure
as a result of a digestive or absorption defect, disruption of liquid
electrolyte and nutrient absorption, or the presence of a food that is not
fully absorbed in the colon. For absorption, a robust intestinal epithelium
and sufficient contact time between the nutrient and the absorption surface
are needed. Absorption is impaired in cases such as coeliac disease, which
causes atrophy in villi, or short bowel syndrome, which shortens bowel
transit time. Perhaps the first thing that comes to mind when it comes to
osmotic diarrhea is lactase deficiency and glucose-galactose malabsorption
in carbohydrate malabsorption. Lactose, which passes into the large
intestine without being digested enough, is converted into short-chain fatty
acids by bacteria in the large intestine, this causes diarrhea by absorbing
water into the intestine with osmotic effect. Babies' stools are quite watery,
foul-smelling, foamy, and acidic; the diaper dermatitis, which does not heal
accordingly, is the most common parental complaint. The lack or absence
of pancreatic enzymes causes bile acid disorders, fatty malabsorption, and
fatty defecation. Clinically, there is abundant, oily, smelly and hard-toclean defecation. In protein-losing enteropathy that develops due to
increased intestinal permeability, inflammation and lymphatic stasis,
edema, low albumin, fat-soluble vitamin deficiency, and immunoglobulin
loss are common. In summary, when mentioning osmotic diarrhea, we
think of: congenital lactase deficiency, congenital sucrase-isomaltase
deficiency, congenital maltase-glucoamylase deficiency, gluco-galactose
malabsorption, fructose malabsorption, Acrodermatitis enteropathy, cystic
fibrosis, cystic fibrosis; abetalipoproteinemia, and congenital intestinal
lymphangectasia.
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Secretory Diarrhea
Secretory diarrhea is caused by endogenous substances that increase
fluid and electrolyte secretion from the intestine. The secretory effect
occurs by inhibiting the absorption of sodium and chlorine in both the small
and large intestine, increasing the secretion of chlorine by transmembrane
regulatory activation. This situation occurs as a result of stimulation of
intermediates such as intracellular cyclic AMP, cyclic GMP, AND
intracellular Ca+2. The classic example of secretory diarrhea is diarrhea
caused by cholera and Escherichia coli enterotoxins, in addition,
microorganisms such as Shigella, Clostridium difficile and vasoactive
intestinal peptide, gastrin, hormones such as secretin and neurotransmitters
such as acetylcholine, serotonin can also be included. In the clinical
practice, polyhydroamniosis is observed during pregnancy and in the early
days of life ongoing diarrhea is dominant which is watery, has high sodium
and chlorine that can cause dehydration despite the patient's starvation.
Congenital chlorine and sodium diarrhea, congenital tufting enteropathy,
and Microvillus inclusions are the most common diseases that may be
examples of secretory diarrhea.

Figure 1. Etiologies of persistent diarrhea according to its
pathophysiology. Adapted from Walker's pediatric gastrointestinal
disease: physiology, diagnosis, management. 6th ed. Hamilton: BC Decker
Inc., 2018:265-339

3

The Causes of Chronic Diarrhea
The causes of chronic diarrhea vary in developed and developing
countries. In developing countries, intestinal infections account for an
important part of chronic diarrhea. In addition to the socioeconomic
conditions of these children, malnutrition, lack of microbes such as zincvitamin A-folate provide the basis for the development of chronic diarrhea
(2). Chronic diarrhea may be related to the small intestine, large intestine
origin, or auxiliary digestive system organs (such as liver, pancreas).
Although the causes of chronic diarrhea vary according to the age at which
diarrhea begins, there are many common denominators such as infectious
causes that we frequently encounter at any age. Patients should first be
examined for identifying age groups and life-threatening disease groups as
soon as possible (Table 1). The presence of additional symptoms that
accompany diarrhea, such as blood, mucus, night defecation, weight loss,
developmental retardation, early onset, fever, resistant fissure, fistula, rash,
arthritis, are alarming signs. The causes of diarrhea, such as chronic
nonspecific diarrhea ,infectious colitis, lactose malabsorption, small bowel
bacterial overgrowth, and irritable bowel syndrome, are non-growth
retardation-causing diseases.
Table 1: Causes of Chronic Diarrhea
Infectious causes
Bacterial, viral, protozoal agents
Excessive bacterial growth in the small
intestine
Tropical sprue
Excessive use of laxatives
Fat malabsorption
Cystic fibrosis
Shwachman-Diamond Syndrome
Isolated pancreatic enzyme deficiency
Chronic pancreatitis
Johanson-Blizard syndrome
Chronic cholestasis
Primary bile acid malabsorption
Autoimmune, Inflammatory causes
Celiac dısease
Inflammatory bowel disease
IPEX syndrome
Eosinophilic gastroenteritis
Motility disorders
Hirschprung disease
Thyrotoxicosis
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Neoplastic diseases
Zolinger -Ellison Syndrome
Mastocytosis
Feokromasitozis
Nonspecific diarrhea
Toddler diarrhea
Irritable bowel syndrome
Electrolyte and metabolite
transport disorders
Congenital chlorid diarrhea
Congenital sodium diarrhea
Acrodermatitis Enteropathy
Extremely loaded nutrition
Excessive consumption of
carbohydrate liquids
Immune deficiencies
Primary and secondary
immune deficiencies
Structural disorders
Microvillus inclusion disease
Entheric anendocrinosis
Lymphangiectasis
Protein-losing enteropathy

Evaluation of Dıarrhea Patient
Anamnesis and physical examination
Anamnesis and physical examination are the most important and
valuable step in approaching patients who apply for chronic diarrhea (3).
When taking the anamnesis, the child's age, age at which diarrhea begins,
weight loss, special nutritional relationship with diarrhea, the feature of
stool (bloody?, Mucous? Oily? Juicy?) , birth weight, presence of
polyhydroamniosis in pregnancy, kinship, similar disease in the family,
excessive juice consumption, the presence of undigested food in the stool,
exaggerated laxative use, night defecation, tenesmus, need for urgent
defecation, concomitant history of autoimmune disease, recurrent
bacterial, viral, parasitic infection presence, presence of atopy in the patient
or family members, asthma, history of eczema, socioeconomic status and
travel status must be questioned (4). Understanding the characteristics of
feces is quite important. While abundant watery defecation suggests
diarrhea of small intestine origin; a small amount of bloody defecation
suggests colon inflammation. Night defecation is common in secretory
diarrhea. It will be appropriate to consider inflammatory and autoimmune
components in those with weight loss and growth retardation.
Extraintestinal findings are very important; for example, allergic diseases
are at the forefront in patients with diarrhea, and celiac disease should be
investigated in a patient with dermatitis herpetiformis. Extraintestinal
findings in inflammatory bowel diseases are; aphthous ulcers, arthritis,
erythema nodosum, and pyoderma gangrenosum. In the presence of
respiratory symptoms accompanying diarrhea, cystic fibrosis, and primary
immune deficiencies should be considered. Post-infectious enteritis may
develop in case of persistent diarrhea; after fever, vomiting, and diarrhea
complaints. In parasitic infections, giardia is the most common cause of
chronic diarrhea. Family history is very important in chronic diarrhea
evaluation. In case of chronic diarrhea in family members diagnosed with
inflammatory bowel disease, it is certain that the current clinic may be due
to inflammatory bowel disease until the opposite is proved (5). Celiac
disease has been identified with multiple genes, and we know that celiac
patients are increasing in number of first degree relatives. Of course, the
absence of a family history does not mean that there will be no hereditary
diarrheal disease (6). In the physical examination, the patient's weight,
height and head circumference, middle arm circumference, triceps skin
thickness should be evaluated according to growth curves. A reduction in
weight gain, stopping or weight loss is often a precursor to an major
disease. Vital findings, and general condition assessment should be done.
The degree of dehydration should be determined. Dysmorphic facial
appearance, hair, around mouth, aphtha, and uveitis should be evaluated.
The presence of distension in abdominal examination indicates
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malabsobsion syndromes or bacterial overgrowth. In jaundice, the
presence of acid hepatosplenomegaly suggests diarrhea secondary to
cholestatic disease. Anal examination may show signs of inflammatory
bowel disease such as fistula or skin care, or bloody stools may be detected
in the rectal touche. (7), (8). The diagnosis should be made step-by-step
with laboratory examinations after preliminary diagnoses created with
history and physical examination characteristics.
Step 1: Examination of Stool
Macroscopically, the stool can be classified as watery, fatty, bloody,
mucus, and stool that containing undigested foods. A number of comments
can be made with stool tests. Laboratory examinations in a child with
chronic diarrhea; begins with bacteriological and parasitological
examination of stool. Yersinia pseudotuberculosis, yersinia enterocolitica,
escherichia coli (enteropathogenic and enterohemiragic E.Coli) and
salmonella which cause chronic diarrhea can be detected in routine fecal
culture. Aeromonas and Plesiomonas can be shown in some stool cultures.
Clostridium difficile toxin can be shown in diarrhea after antibiotic use. In
patients considered to have cryptosporidium and Giardia, antigen study is
more sensitive and specific than routine microscopic examination.
Especially in developing countries, tuberculosis can mimic crohn's disease
by making terminal ileitis. Patients with a history of contact or suspect
should be investigated and cultured. The presence of leukocytes in the
microscopic examination of feces indicates mucosal inflammation. A high
level of heartrotectin in the stool is a good indicator of inflammation. Fecal
elastase level and pancreatic functions are evaluated, low fecal elastase
indicates pancreatic insufficiency. High levels of "alpha-1 antitrypsin" in
feces are diagnostic for protein-losing enteropathy. Fat in the stool can be
measured qualitatively or quantitatively. With a simple method, oil
droplets can be observed in the stool. In doubtful cases, 72 hours of stool
should be collected for a complete measurement of fat loss in the stool.
While the patient is fed a sufficient amount of fatty diet (30g / day in
infants, 50g / day in schoolchildren), it is pathological that fat
malabsorption is above 5%. It can be up to 15% normal in infants. The
disease in which fat malabsorption is most serious in childhood is cystic
fibrosis. Celiac disease, cow's milk protein allergy, and crohn's disease can
also develop fat malabsorption. The presence of reductant substance in the
stool indicates undigested sugars, that is, carbohydrate malabsorption. The
reductant is positive in all carbohydrates except sucrose. Thin layer
chromatography is required for further separation of the detected sugar.
Analyzing fecal electrolytes helps in distinguishing osmotic and secretory
diarrhea. In congenital diarrhea, if the chlorine is> 90 mM / L (with
hypokalemia and metabolic alkalosis), it suggests congenital chlorine
diarrhea, and in the stool if sodium is> 145 mM / L (together with
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hyponathermy and metabolic acidosis) it suggests congenital sodium
diarrhea. In feces, the height of magnesium and phosphorus indicates
excessive use of laxatives (9).
Step 2: Complete Blood Count and Biochemical Tests
Anemia, lymphopenia, eosinophilia, thrombocytosis, leukocytosis are
evaluated with a full blood count and peripheral spread. In the case of
malabsorption and blood loss, anemia and intestinal lymphangiectasia; in
case of primary immunodeficiency, lymphopenia, parasitosis, and food
allergy; in case of eosinophilic GIS diseases, eosinophilia, inflammation,
thrombocytosis, infection; and in case of inflammation, leukocytosis are
seen. In biochemical examinations, an idea can be obtained for fat
malabsorption while observing low levels of albumin, protein-losing
enteropathy, kidney function tests, fluid loss dehydration, acute phase
reactants, infection, inflantation, immunglobulin low immune deficiencies,
lipid profile, chylomicron retention disease, abetalipoproteinemia, celiac
serology, zinc deficiency, arodermatitis enteropathic disease, and the level
of fat-soluble vitamins.
Step 3: Imaging and Endoscopic Examination
Contrast studies can be used in the diagnosis of short bowel syndrome
and Hirschsprung’s disease. In ultrasonographic examination,
inflammatory findings such as terminal ileum thickness (> 2.5mm), colon
wall thickness (> 2mm), and peritoneal effusion and lymphadenopathy can
be seen. The patients who could not be diagnosed in the first stage
examinations are evaluated by endoscopy and / or colonoscopy, and the
mucosal appearance is evaluated, and biopsies are also taken. Although
endoscopy does not come to mind in the first place in the patient suffering
from diarrhea, it should definitely be planned when the diagnosis cannot
be made with other tests where diarrhea is ongoing or the response to
treatment cannot be obtained. Sigmoidoscopy is sufficient as an initial
examination in many cases with chronic diarrhea. Although the mucosal
appearance is normal, there are patients diagnosed with microscopic colitis
and inflammatory bowel disease with histopathological evaluation (10).
Esophagogastroduodenoscopy should be performed particularly when
considering celiac, giardia infection, crohn's disease, eosinophilic
gastropathies, and pancreatic insufficiency (11).

Step 4: Special Investigations
Genetic examinations can be performed for sweat test (cystic fibrosis),
Total bile acid level, autoantibodies, anti-erythrocyte antibody, serum
chromagranine and catecholamines, immune deficiency and congenital
diarrhea.
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Treatment of Chronic Diarrhea
Chronic diarrhea should always be considered as a serious disease
associated with impaired nutrition and treatment should be started
immediately. Treatment includes general supportive measures, nutritional
regulation, elimination diets, and medications. In most cases death is
caused by dehydration, replacing fluid and electrolyte losses is the most
important and effective intervention. Rehydration is best done with oral
rehydration solution (ORS). metaanalyses clearly show that the oral route
is more effective and safe against the intravenous route, and hypotonic
ORS is more effective than isotonic solutions. Rehydration is best done
with oral rehydration solution (ORS). Metaanalyses clearly show that the
oral route is more effective and safe against the intravenous pathway, and
hypotonic ORS is more effective than isotonic solutions. Nutritional
regulation may be required based on clinical and biochemical evaluation.
Adequate calorie intake should be provided for weight gain.
Recommended calorie intake for age and gender can be increased to 50%
or more in patients with moderate to severe malnutrition.
This should be monitored by the patient's the ratio of nutrition to breast
milk, and digestive functions. It is very important to continue
breastfeeding. In children with steatore, medium chain triglycerides should
be the main lipid source. As recommended by WHO, a lactose-free diet
should be started in all children with chronic diarrhea. Lactose is often
replaced by a combination of maltodextrin or complex carbohydrates.
Semi-elemental or elemental diets are applied in food allergies, which may
be the main cause of chronic diarrhea in infants and children under 5 years
old. The elimination diet can range from less restricted diets to amino acidbased formulas, depending on the condition of the child. The clinical status
of the patient gives directions about the way of nutrition, these are; enteral
or parenteral nutrition. Enteral nutrition can be done with a nasogastric or
gastrostomy tube and is indicated in a child who cannot be fed orally.
Continuous enteral nutrition is effective in children with reduced absorbent
function, such as short bowel syndrome, which prolongs the absorption
time of nutrients throughout the surface area of the gut. In cases where
Enteral nutirition is not sufficient, parenteral nutrition may be required.
Micronutrients and vitamin supplements are part of nutrition. In
children with chronic diarrhea and malnutrition, it is generally deficient in
vitamin A, zinc, folic acid, copper and selenium. Zinc supplement has an
important place in the prevention and treatment of chronic diarrhea.
Antimotility drugs are not recommended for children with chronic diarrhea
when the cause of diarrhea is determined (eg irritable bowel syndrome), as
well as when the drug is administered under careful supervision, and in
exceptional cases to facilitate fluid management. Drug therapy and antiinfectious drugs include drugs that can prevent immune suppression and
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fluid loss and support enterocyte growth. If a bacterial agent is detected in
chronic diarrhea, specific antibiotics should be prescribed. Empirical
antibiotic therapy can be used in children with small intestinal bacterial
overgrowth or suspected bacterial diarrhea, but the results are also limited
in low and middle-income countries. Drugs such as trimethoprimsulfomethoxazole, metronidazole or albendazole and nitazoxanide have a
wide range of effects, including parasites (15). The use of human
immunoglobulins (300 mg / kg body weight in a single oral dose, in
preparations for intravenous use) in children with severe and long-term
diarrhea caused by rotavirus should be considered. Immunomodulating
biological agents such as azathioprine, cyclosporin and tacrolimus are used
in severe long-term diarrhea caused by immunity (16). In selected diseases
such as pediatric ulcerative colitis and Crohn, “enteral nutrition” should
probably be in the first place due to the potential serious side effects of the
drugs. Treatment may also be directed to alter the specific
pathophysiological modification. Severe ion secretion can be reduced by
proabsorptive agents such as encephalinase inhibitor racecadotril. In
patients with severe secretory diarrhea, neuroendocrine tumors,
microvillus inclusions disease, and severe chronic diarrhea caused by
enterotoxin, somatostatin may be an alternative to the analog octreotide.
Although loperamide and chlorpromazine are used in older children with
severe and long-term diarrhea, there is also an increased risk of developing
toxic megacolone, hemolytic uremic syndrome.
The intestinal microflora is a target for treatment in various chronic
diarrhea etiologies and may provide a justification for the use of probiotics.
Probiotics compete with pathogenic microorganisms and take over the
barrier function and relieve inflammation, and can also be useful in chronic
diarrhea by disrupting the ability of pathogens to invade and infect the
mucosa. Randomized studies and meta-analyses have demonstrated that
the effectiveness of specific probiotics (eg Saccharomyces boulardii or
Lactobacillus acidophilus, Lactobacillus casei) in the prevention of
Clostridium difficile-related diarrhea. There is limited evidence that
probiotics are effective in treating chronic pediatric diarrhea. When all
these treatment methods fail, the option for severe chronic diarrhea may be
parenteral nutrition or a bowel transplantation (20,21,22).
Conclusions
Chronic diarrhea is a major problem worldwide. Chronic diarrhea
course in countries with income differences also varies. In low-income
countries, it is a relatively common complication of intestinal infections,
and high rates of death are observed mainly in patients due to the combined
effect of enteric infections, intestinal dysfunction, malnutrition, and
immune deficiency. In contrast, in high-income countries, chronic
infectious diarrhea often shows a benign course, in which viral infections
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play a role. Chronic noninfectious diarrhea has a wide etiological
spectrum, often including irreversible intestinal diseases, inflammatory
and allergic disorders, and severe cases with early onset that develop
toward functional diarrhea. In the diagnosis of chronic diarrhea, a multistep and careful work plan is required. For the diagnosis, the joint approach
of pediatric gastroenterology, nutrition and dietetics specialists, pediatric
infectious diseases specialists, and pediatric surgery specialists in in
tertiary centers is required.
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CHAPTER II
EFFECT OF LYMPHATIC VASCULARY SYSTEM ON
CARDIOPULMONARY REHABILITATION UNDERGOING
HEART SURGERY

Burcu Özüberk & Zuhal Kunduracılar
Pınar Baştürk³

INTRODUCTION
The lymphatic vascular system consists of lymphatic organs such as
lymph nodes, tonsils, thymus and spleen, which are connected through a
network of lymph vessels that run parallel to the venous circulation. The
lymphatic system has 3 main functions: the drainage of excessive
accumulated interstitial fluid, fat absorption and monitoring of the immune
system. Interstitial fluid refers to the part that leaks from the blood
capillaries into the tissue spaces. Lymph fluid is then transported through
the collected lymphatic vessels, filtered through the lymph nodes and
eventually enters the circulatory system near the point where the peripheral
venous blood enters the right heart (Mohrman and Heller 2014). Unlike
capillaries in the lymphatic vascular system, the collector lymphatic
vessels are attached to the smooth muscle walls. Therefore, it has the ability
to constrict and push the lymphatic fluid forward thanks to its smooth
muscle movement. Obstructive or impaired discharge capacity caused by
lymphatic hypoplasia leads to interstitial fluid accumulation and tissue
swelling known as lymphedema. Accumulation of interstitial fluid leads to
a decrease in the amount of oxygen in the tissue, leading to chronic
inflammation and reactive tissue fibrosis (Alitalo 2011).
Similar to other organs, the heart relies on cardiac lymphatics in the
drainage of tissue fluid to maintain interstitial fluid balance during normal
function. Myocardial contractions help to advance cardiac lymphatic flow.
During diastole, when the heart muscle relaxes, the ventricles fill with
blood, and an increase in room pressure directs lymphatic flow from the
submocardial to myocardial lymphatics. Then, during systole, ventricular
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contraction provides the necessary strength to push lymph from myocardial
to subepicardial lymphatics (Cui 2010).
Cardiac surgery damages the lymphatic vasculature, which can often
lead to acute or rarely chronic edema (Mehlhorn 2001). If the flow rate in
the lymphatic system of the heart decreases, increased myocardial
interstitial edema occurs, which may contain necrotic products or toxins.
This leads to increased interstitial pressure due to increased ventricular
stiffness and decreased cardiac performance in diastole, and risky cardiac
functions under both acute and chronic conditions (Laine and Allen 1991;
Pogatsa et al 1976). Indeed, a very small change in interstitial pressure in
the heart can have extreme effects on cardiac output (Laine and, Allen
1991; Pogatsa et al 1976; Dongaonkar et al 2010). Chronic lymphatic
vascular blockade triggered by surgery leads to cardiac fibrosis (Miller et
al 1963; Kluge and Ullal 1972). Fibrosis also increases interstitial
resistance and combines the problem of fluid flow through the heart. This
may be due to the accumulation of collagen which cannot be removed from
the tissue (Stewart et al 2000) or the accumulation of other extracellular
matrix components.
Not only cardiac surgery, but also myocardial infarction can cause
trauma in the heart, causing disruptions in the lymphatic system. In other
words, if a person has a history of myocardial infarction before the cardiac
surgery, it may be a sign that the lymph disruption is more severe. After
myocardial infarction, when there is too much tissue loss, restoration of the
basal density of the lymphatic vessels is required to restore interstitial flow.
The basal lymphangiogenic response is quite robust in humans (Ishikawa
et al 2007, Nakamura and Rockson 2008) and animals (Klotz et al 2015;
Henri et al 2016). Increases in lymphatic density continue longer than
blood vessels during the recovery phase (Ishikawa et al 2007). Perhaps
there is a long-term need to lymphatic vessels, possibly to drain excess
proteins and fluid, during the recovery phase. When the lymphatics cannot
remove the accumulated fluid, the expansion of the interstitial fluid
chamber increases the diffusion distance for oxygen, exacerbates the
hypoxic state and increases the development of infarction (Dellsperger et
al 1988).
Studies have shown that both chronic venous hypertension and venous
ulcers may be associated with impaired lymphatic function (Bull et all,
1993). In addition, to reduce the risk of atherosclerosis, the result that
lymphatic vessels play an important role in the transport of cholesterol
from the artery wall gradually becomes more certain (Huang et all., 2015).
This reminds once again how important the lymphatic vascular systems
role in people at risk for heart disease. Because the primary measures to be
taken to prevent cardiovascular diseases include preventing the growth of
the atherosclerosis layer and keeping hypertension under control.
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The aim of cardiopulmonary rehabilitation in heart diseases is to
evaluate a patient's basic abilities and limitations, to develop a patientspecific rehabilitation program and to observe the patient's response to this
program. The general role of the lymphatic system during exercise in the
rehabilitation program is to return fluid and plasma proteins accumulated
in the interstitial space to the cardiovascular system. However, adequate
return and purification cannot be achieved in tissue with a impaired
lymphatic system. Thus, the risk of chronic inflammation in the heart tissue
and reactive tissue fibrosis will increase (Alitalo 2011).
The general role of the lymphatic system during exercise is to return
fluid and plasma proteins accumulated in the interstitial space to the
cardiovascular system. Approximately 2-3L of fluid is returned to the
blood by lymphatics in a 24-hour period. The cardiovascular system cannot
work without the lymphatic system because the only way to return fluids
and plasma proteins to the blood is through the lymphatic vessels (Krasnow
and Hellman 1999).
MATERIAL & METHOD
Our study was made and used based on the literature by using secondary
sources. Secondary sources are data available before starting scientific
research. For example, official documents, statistical reports of public or
private institutions and organizations, previous studies, archives and
documents, published books and articles in the related field are secondary
sources (Altunışık vd 2012).
In the first part of our study, how the lymphatic vascular system is
affected by previous cardiac surgery and cardiopulmonary rehabilitation is
briefly mentioned. In the next sections, the negativities created by cardiac
surgery on the cardiopulmonary rehabilitation program applied in the
preoperative and postoperative periods will be mentioned and
physiotherapy and rehabilitation methods, which can minimize these
adversities, will be discussed.
The aim of our study is to revise the routine cardiopulmonary
rehabilitation program and to reveal the effects of the lymphatic vascular
system on the rehabilitation program by making a suggestion about the
physiotherapy and rehabilitation methods that are considered to be applied
and the increase of the functionality of the cardiac lymphatics.
RESULTS
In this section, the physiotherapy and rehabilitation methods’ applying
period and level in disease or surgery, that may be effective on the
lymphatic vascular system will be discussed.
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Effects of Physiotherapy and Rehabilitation Methods on
Lymphatic Vascular System
1. Exercise
The lymphatic system is responsible for removing waste and delivering
nutrients throughout our body. This is accomplished with lymph nodes and
collector lymphatic network, which acts as a filtration and purification
system. Unlike the blood circulation system, the lymphatic system does not
have a pump. The lymph is moved only with help (muscles move), it acts
with its own fluid pressure and nerve vibrations. Lymphatic flow can get
in danger by toxins, scar tissue caused by surgery or injuries, tight fitting
clothing, stress or even aging. Those who exercise less, have more
sedentary jobs and may be exposed to more chemicals may also have a
more constricted lymphatic system (web-1).
It has been observed in studies that the lymph flow rises to levels that
are approximately 2 to 3 times higher than rest during exercise at constant
speed in humans. In addition, studies have shown that lymphatic clearance
rates have increased resting levels. Another study shows that lymphatic
growth (plasticity) plays beneficial roles in preventing or reducing
cardiovascular diseases such as atherosclerosis and MI.
The spleen, which plays a role in the lymphatic vascular system,
contracts during exercise, thereby increasing systemic circulation and
helping for longer in high-intensity exercise. In a study with elite long
distance runners, the first workload was designed to be when the
participant reached the aerobic threshold. The second workload was
determined as the time when the anaerobic threshold value was reached.
The third workload is determined as submaximal load and the fourth
workload as maximum load. At the first workload, the subject was trained
for 10 minutes, at the second workload for 10 minutes, at the third
workload for 3-5 minutes, and at the last workload up to 2 minutes. As a
result, it was observed that the elite long distance runners' spleen volume
decreased more than the recreational runners after exercising in four
special workloads. The greatest reduction in spleen volume occurred after
the third workload (maximum level intensity - 49% reduction in spleen
volume). When the current literature is reviewed, it has been found that the
volume of the spleen is reduced by 8% to 56% depending on the intensity
of training (Jahic et al., 2019).
In the preoperative and postoperative period in cardiac surgery, both the
body lymph system flow and the heart's own lymphatic system flow can
be accelerated with the exercise performed at a level that does not create
any risk of complications. Because lymphatic flow is facilitated by the
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contraction and relaxation that occurs in the body with exercise (Wanchai
et al., 2016).
2. Trampoline (Rebound) Exercise
The lymphatic vascular system removes waste products while carrying
nutrients to the cells. However, the lymph is dependent on physical
exercise to move completely. Without adequate movement, cells remain in
their own waste products, creating an environment that contributes to
arthritis, cancer and other degenerative diseases. Strong exercise, such as
jumping on a therapeutic mini-trampoline, is reported to increase the
lymph flow by 15 to 30 times. In addition, the bones become stronger with
exercise. Vertical motion exercises such as trampolines are much different
and much more useful than horizontal motion exercises such as jogging or
running.
Lymphatic fluid passes through the channels called "veins" filled with
one-way valves so that it always moves in the same direction. The filling
of the main lymph vessels increases when we raise the legs, arms and trunk.
Therefore, vertical up and down movement with trampoline (rebound)
exercise is very effective for pumping lymph. The rebound movement
provided by the trampoline stimulates all internal organs, carries the
cerebrospinal fluid into the eyes (many people claim an improved eyesight)
and works wonders for the intestines. Many immune cells, such as Tlymphocytes and macrophages, progress spontaneously with amoeba
movement. These cells contain the same molecules as muscle tissue. All
cells in the body become stronger in response to increased G force during
rebound, and this cellular exercise causes the self-activated immune cells
to be five times more active. The function description of the lymphatic
vascular system cells includes destroying viruses, bacteria, and even cancer
cells, so they are good to be active. This exercise directly strengthens the
immune system.
Trampoline (rebound) exercise is an exercise that reduces your body
fat; tightens your legs, thighs, abdomen, arms and hips; increases your
agility; and improves your sense of balance. This exercise strengthens your
muscles in general, provides an aerobic effect for your heart, rejuvenates
your body when you are tired and usually puts you in a state of health and
fitness. Jumping on a trampoline is also a very gentle movement for joints.
Because there is no solid or hard floor that suddenly stops your feet from
jumping. Your movements are completely safe and gravity makes the
effect of exercise beneficial.
The lymphatic system is the body's metabolic trash; it relieves from
dead and cancerous cells, nitrogenous wastes, infectious viruses, heavy
metals and various other insignificant substances shed by cells. The
rebound action provides a stimulus for a free-flowing system that drains
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these potential poisons. Unlike the arterial system, the lymphatic system
does not have its own pump. There is no a heart muscle to move the fluid
through the lymph vessels. There are only three ways to move the lymph
flow away from the tissues it serves into the main pulmonary circulation:
lymphatic flow, exercise, and movement. It appears that trampoline
exercise provides all three methods to remove waste products from cells
and the body (Scrivens 2008).
3. Electrical Stimulation Therapies
Electrical stimulation is one of the first treatment methods that provides
quantitative management of the intensity, duration and frequency of
treatment for consistent and accurate treatment of the edema region (Feger
et al. 2015). In Bilgili’s the effects of TENS on range of motion (ROM)
limitation and pain syndrome in patients with edema, participants were
randomly assigned groups to examine the results of treatment. According
to the results of the study, the researchers reported that in the experimental
group receiving TENS, joint ROM increased and pain and edema
decreased (Bilgili et al. 2016).
In studies, low level laser therapy and low intensity and frequency deep
resonance vibration (deep oscillation) therapy have been used to stimulate
lymphatic flow. Pain relief and swelling decreased with these applications
(Jahr et al. 2008). In their study, Ricci et al confirmed by measuring with
lymphoscintigraphy that low frequency and low intensity electrotherapy
stimulates lymph flow, activates upper limb lymph nodes and reduces
dermal backflow (Ricci 2005).
We can use the electrotherapy methods mentioned above during the
preoperative and postoperative periods of cardiac surgery. Especially
electrotherapy methods that can be used in the lower extremity can help
reduce pretibial edema in patients with saphenous vein grafts, while also
providing wound healing by increasing blood flow rate. In patients with
brachial or radial artery grafts, electrotherapy methods that applied to the
upper extremity can also help reduce edema and pain that occur in the same
way. We can say that increasing circulation in these regions may benefit
both decreasing edema and acceleration of wound healing. While the
application before surgery helps to increase oxygenation in the tissues
during the surgery preparation period, it can also prevent the loss of muscle
strength that may occur with long-term bed rest after surgery.
4. Electro-Lymphatic Treatment
Electro-lymphatic therapy is an hour-long accelerated method to
cleanse and detoxify the body. In this noninvasive, light-touch treatment
method, which is said to be more effective than manual treatment,
conductive body fluids are broken down using electro-sound therapy and
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the flow is accelerated in the lymphatic system. The heads of the machine
are made of handmade blown glass bulbs (Web-2).
Using a combination of vibration, light, and electric waves to stimulate
lymphatic flow, electro-lymphatic therapy helps displace proteins with
vibrations created to release the bonds of proteins trapped in the interstitial
fluid. It can make it easier to increase the mobility of proteins by
stimulating natural peristaltic contractions of the muscle layers along the
lymphatic pathways. Thus, cramped lymph fluid is released and flows into
normal filtration and reabsorption channels (Web-3).
With this machine, which is not yet used in our country, lymph flow in
problematic tissues can be accelerated, especially during the preoperative
and postoperative periods of cardiac surgery. We think that this method,
which consists entirely of electrical current and sound vibrations, will not
cause any negative effects before and after surgery, just like electrotherapy
application. Especially in some heart patients who are at risk of cardiac
complications due to excessive effort, lymph flow can be accelerated with
this method which is applied in bed.
5. Vibration Therapy (Power Plate Therapy)
With this method, which is applied with a vibrating device, natural
reflexes can be stimulated, and muscle activation and circulation can be
increased. This device, which vibrates 25 to 50 times per second, pumps
blood to the body by increasing blood circulation without forcing the heart.
These devices providing full body vibration have been applied in many
different types recently. There is also a type of device consisting of a
rectangular floor where only the feet are placed, devices with a long handle
that can be held by hands are also available in the market (Web-4).
There is no study on their superiority to each other yet. However, we
can say that it seems to be applicable in cardiac surgery patients to increase
circulation without exhausting the heart in preoperative and postoperative
periods. For us, increasing circulation in cardiac patients is very important
during the preparation for surgery and after surgery. In particular,
activating the heart's own lymph system means removing metabolic waste
that accumulates in the tissues and increased oxygenation. Thus,
complications can be prevented and healing can be accelerated by
increasing the power of heart contraction.
6. Kinesio Taping
Another method, kinesio taping, gives the patient the freedom to wear
it even while taking a shower without changing it and can be used for about
3 to 4 days. It has been reported that myofascial relaxation and reabsorption of lymphatic fluid are facilitated by the kinesio taping (Tantawy
et al., 2019).
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Kinesio taping can be applied to relieve the subcutaneous circulation,
relax the fascia, and reduce pain around the limb where grafts are taken or
around the wound area in the sternum, during the preoperative and
postoperative periods of cardiac surgery. In this application, techniques
that increase circulation such as fan technique and star technique can be
used. In the postoperative period, it is useful to use kinesio taping to reduce
muscle spasm or pain caused by long-term bed rest.
7. Pneumatic Compression Device
Intermittent pressure is applied to the extremities through different
puffing and relaxation patterns. The aim is to help deliver the fluid
accumulated in the tissues to the carrier functional lymphatics. The
mechanical factors that play a role in the reduction of lymphatic fluid of
the limb are compression cycle, pressure gradient and pressure distribution
(Maclellan 2015).
Care should be taken about the pneumatic compression device that will
be applied for chronic edema of the upper or lower limbs in the
preoperative and postoperative periods of cardiac surgery. Because kidney
complications usually occur before and after surgery in heart patients.
Since the fluid that the lymphatic system transports to the circulation will
be filtered through the kidneys, this device should not be applied without
reviewing the kidney functions. In addition, the heart's own lymph system
must be at a level that can tolerate this circulation.
8. Hidroterapi
Hydrotherapy is the external or internal use of water in different forms
(water, ice, steam) in different application areas in the body with different
temperature and pressure of water from any region for the improvement of
health or treatment of various diseases (Fleming et al., 2010). Superficial
cold application causes local edema to be healed by causing a decrease in
local metabolic functions (Weston et al., 1994). Local cold application
leads to increased blood flow to the tissues underlying the exposed area by
causing reversible vasodilation in the deeper vascular system. This
vascular reaction takes place mainly to maintain a constant deep tissue
temperature. It was revealed that one-hour immersion therapy reduced
heart rate by 15%, systolic blood pressure by 11% and diastolic blood
pressure by 12% (Srámek et al., 2000).
Studies have shown that contrast bath and even thermal sauna therapy
improves peripheral blood flow with prolonged improvements in vascular
function (Elmstahl et al, 1995; Imamura, 2001; Kihara et al, 2002; Fiscus
et al, 2005). This is most likely, a slight stimulation of the autonomic
nervous system with a later change. Evidence of the similarity of the
endothelium of the peripheral vasculature and lymphatic collector vessels
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in terms of cell biology and autonomic innervation suggests that the
findings in the vascular system may be valid for lymphatics (Khaisman,
1982; Sjoberg and Stein, 1991; McHale, 1985, 1990, 1995; van Helden and
Zhao, 2000; van Helden et al, 2006).
Since hot or cold application may cause venous dilatation or
construction preoperative and postoperative periods in cardiac surgery,
application should be made by taking into account the complication levels
of the patients. In the postoperative period, 6-8 weeks after surgery, a
contrast bath can be used to reduce upper or lower limb edema and pain.
However, the important thing here is to consider the hygiene of the water
and not to cause a wound infection.
9. Qigong Exercises
Qi, literally, is life force energy. Qigong, in other words, Chi-Kung or
Chi-Gong is the general name given to studies in traditional Chinese
medicine that will ensure that the “Qi” energy flows in the body in a
balanced and regular manner. These regular exercises, which are
performed only by standing, strengthens the immune system and causes a
revival in physical, mental and spiritual activities due to its strong effect
on oxygen balance. Physical benefits include flexibility, strength, joint
stimulation, neuro integration, respiratory effect, facial stretching, visceral
massage, balance, craniosacral pump, lymphatic and venous return,
glandular stimulation and relaxation as physiological response.
3 types of these exercises especially affect the lymph. Meditative intent,
energetic and physical aspects of action mechanisms are discussed for each
of the three exercises selected below. Let's not forget that energy is
stimulated to some degree in the body (biofield) by any gross movement
of all meridians. However, due to the specific exercise, it has more direct
stimulation based on the muscle contraction of some meridians, viscera,
and mechanical forces producing facial tension acting on the lymphaticcontaining soft tissue.
 Plucking the Stars exercise: Salivary gland, upper chest and axillary
lymphatic stimulation provides upper arm venous return.
 Lotus Leaves Rustle in the Wind exercise: It provides stimulation of
abdominal and pelvic lymphatics.
 Pacing Forwards and Backwards exercise: Pelvic lymphatic return
with abdominal core, calf muscle is worked as pump for lower leg venous
return (Klein et al. 2017).
Since these exercises are only in standing position in the preoperative
and postoperative periods of cardiac surgery, age status, balance problems
and flexibility levels of the patients should be considered.
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DISCUSSION AND CONCLUSION
We think that after surgery, especially with the damage of the lymphatic
system of the heart, patients' compliance with the rehabilitation process
may decrease and the risk of complications that may occur after surgery
may increase. Because the metabolic wastes accumulated in the tissues are
transported only through the lymphatic system, and the purification of the
residual substances begins with the replacement of oxygen. Increasing
lymphatic circulation will contribute to recovery, especially in patients
with restrictive type breathing patterns and postural deformities. Relieving
lymphatic circulation in patients with conditions such as cervical
degeneration, ankylosing spondylitis, fibromyalgia and myofascial pain
syndrome will also increase the recovery rate. By increasing the lymphatic
circulation, the effectiveness of the arteriovenous pump increases, causing
an increase in arterial filling volume. Increasing arterial filling will
contribute positively to the improvement of endothelial dysfunction. With
the cardiopulmonary rehabilitation performed in the subacute period after
surgery, early revascularization will be accelerated with the increased
MET level in patients.
Given the prevalence of cardiac inflammation and myocardial edema in
many cardiovascular diseases, more research is needed to determine the
potential impact of cardiac lymphatics on the disease-specific etiology and
the conditions that can guide treatment.
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CHAPTER III
HOME ENTERAL NUTRITION IN THE CHILDREN
RECEIVING HOME HEALTH CARE
Nergiz Sevinc
Introduction
Home enteral nutrition (HEN) is a way of providing nutrition with oral
or tube at home. It is accepted as a life-saving treatment method for patients
who cannot be fed orally adequately. Patients who need to improve their
nutritional status and being gastrointestinal problems such as swallowing
disorders, obstruction and malabsorption can be easily applied (1). In this
study, children receving HEN thorough worldwide were reviewed
according to the current reports and the recent studies.
Epidemiology
While the annual prevalence of HEN was reported as 463 per million
population in the United States, its incidence in Europe and America was
found to be 160-360/million in the early 1990s. In a study involving the
years 2009-2010 in the United Kingdom, the incidence of HEN determined
as 55/million population (2).
Most studies that determine the prevalence rates of HEN in children are
based on data from European countries. In a study conducted in the UK,
the prevalence of HEN was 79/ million children. On the other hand
prevalence of HEN in Italian children was detected as 34.7/million, and in
Polish children applied HEN was notified 13.75/million (3). (Table 1)
Country

United Kingdom

Prevalence of
HEN
Total:630
69,5/100000
Total: 529
Total:525
13,75/1000000
Total 274

Italy

34,7 /1000000

New Zealand
Espana
Poland

References
Jelleyman, T(4), 2013
Gomez L et al (5), 2007
Szlagatys A et al (3),
2010
Page B et al (6),
2019
Diamanti A et al (7)
, 2013

Age
(years)
<15
<18
<18
<16
<16

Table 1: Prevalence of HEN in children
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HEN Services
With the increase in the number of patients applying HEN, the support
of a multidisciplinary team is gradually increasing. The availability of a
special HEN services, consisting of nurses, dieticians, doctors, speech and
occupational therapists, varies between countries and centers. Since the
application of HEN with blenderized products has increased the frequency
of infectious complications, hospitalization and treatment costs in children,
all of the HEN programs have been fully financed by the state in all
developed countries in recent years (8).
Selection of formula
The formula must be appropriate for the disease and will meet estimated
nutritional requirements. Taken into account of clinical requirements,,
patient safety to minimize contamination, methods of delivery tolerance,
long-term cost and availability, the selection of formula should be done
and informed patient.
Methods of delivery of HEN
Enteral tube feeding may be provided some methods like bolus, gravity
infusion or pump-controlled techniques. The choice of these methods
should be based on clinical need, safety, accuracy and cost-effectiveness
Nutrition (Druyan et al, 2012).
HEN Monitoring and Review
Even though the American Parenteral and Enteral Nutrition Association
(ASPEN) and the European Nutrition and Metabolism Association
(ESPEN) are not setting the standard for evaluation and follow-up of
patients undergoing HEN therapy, It is aimed to ensure growth in followup and to detect and treat clinical complications (vomiting, aspiration,
frequency of bowel movement, tube feeding intolerance) due to HEN
therapy. Furthermore, it is also important to consider and regularly review
the aims of nutritional support in patients applied in the HEN therapy. In
the follow-up of patients after discharge from the hospital, nutritional
tolerance, residual control, laboratory examination, anthropometric
measurements, detection of complications, frequency of defecation should
be taken into account by HEN services (9).
Nutrition tolerance
The occurrence of cough, abdominal bloating, abdominal pain,
restlessness, vomiting and diarrhea in the patient are considered as
intolerance. In cases of intolerance, feeding should be interrupted and the
patient's condition, location of the feeding tube, type of food given, and
rate of administration should be re-evaluated (10).
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Parameters

Follow-up frequency

Signs of intolerance to feeding

Each home visit

Patient compliance

Each home visit

Hydration status

Each home visit

Home conditions

Each home visit

Nutritional requirements

Each home visit

Clinical nutritional defects

Each home visit

Other disease that
nutritional therapy

may

affect

Each home visit

Quality of life

Each home visit

Formula and route of use

Each home visit

Adequacy of care

Each home visit

Evaluation of growth

For weight

1-3 years

1-3 months (every) 3 month

> 3 years:

3-6 months (every) 6 month

Biochemical tests

Every 6-12 months

urine and stool output

Each home visit

for height

Table 2: Monitoring of children applying HEN

Residual control
In children applying bolus feeding, if the residual is less than 50% of
the previous diet (for children under 12 years of age, less than 100-150
mL), feeding should be continued at the previous administration rate and
the residual control should be done within 4 hours. If the residue is more
than '50% of the previous diet or if it is more than 150 ml, the nutrition
should be stopped and the residual control should be done again after 4
hours. In children with continuous feeding, if the residual volume is more
than twice the hourly rate, feeding should be interrupted. If the residual
amount is less than twice the hourly rate, feeding at the previous speed
should be continued and the residual control should be done again within
1-2 hours (11).
For patients applied HEN with tube, the first home visit takes place
during the first week of the start of the HEN program. For patients applied
HEN with orally fed, the first review (by phone, outpatient or home visit)
is made two weeks after discharge or participation in the HEN program.
Patients applying HEN should be reviewed by their healthcare provider
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every 3-6 months or more frequently when clinically necessary. Patients
requiring changes in nutritional therapy should be re-evaluated within one
month following changes. Depending on the clinical condition, disease and
treatment of the patient, this period may be taken earlier (12).
HEN termination
In patients applying HEN therapy, which has begun to meet their daily
calorie needs orally, HEN should be reduced gradually as oral intake
increases. If the patient is able to consume 65-75% of its nutritional
requirements by mouth, it is appropriate to use oral dietary supplements to
interrupt tube feeding and meet the rest of their requirements. In some
patients who meet the caloric requirements of self-sufficient by oral route,
tube feeding can be continued to further improve the nutritional status. In
general, it is recommended to exclude from the HEN therapy when the
patient meets their daily nutritional needs orally or when it is found that
they no longer benefit from HEN therapy (9).
As a conclusion, careful monitoring of children applied HEN is
important due to fact that the number of those receıvıng home health care
increased in the world.
References:
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CHAPTER VI
EXAMINATION OF GLUCOCORTICOID DEXAMETHASONE
TREATMENT IN TESTICULAR TORSION DETORSION MODEL
WITH HISTOPATHOLOGICAL AND IMMUNOHISTOCHEMICAL
METHODS
Ebru Gökalp Özkorkmaz & Nursel Gül
Şenay Deveci & Engin Deveci
INTRODUCTION
Testicular torsion is an urgent urological condition affecting mostly
newborns, children and adolescent boys that may later cause infertility.
Testicular torsion, or a twisted spermatic cord, decreases the blood flow to the
testis, causing tissue ischemia (Dökmeci, 2006; Karagüzel et al., 2014). The
degree of testicular tissue damage changes according to the period of time for
the normal blood flow to the testis (Filho et al., 2004). Detorsion of the twisted
testis and providing again the blood flow may lead to testicular reperfusion (R)
injury. In case of I/R injury, aerobic metabolism undergoes a retrograde
condition in which metabolic acidosis, mitochondrial dysfunction, overloaded
intracellular calcium and generation of excessive oxygen-derived free radicals
(ROS) arise (Shimizu et al., 2016). At the same time, pro-inflammatory
cytokines, cell adhesion molecules are released and processes of lipid
peroxidation, activation of the necrosis/apoptosis pathway that causes ischemic
tissue damage are observed (Al- Magrebi et al., 2010; Karagüzel et al., 2014).
In I/R, toxic substances in different tissues are produced which pass to the
microcirculation and cause disorders in organ imbalance (Tamamura et al.,
2010).
Glucocorticoids are known to have anti-inflammatory (decrease
inflammation by blocking the inflammatory chemical mediators),
immunosuppressant, decongestant and analgesic properties (Kehlet 2007), one
of them is dexamethasone (DEX). DEX is used to treat many different
inflammatory conditions, such as allergic disorders, skin diseases, ulcerative
colitis, arthritis, lupus, psoriasis or respiratory disorders and a variety of cancers
(Bordag et al., 2015). DEX can interact with drug-induced apoptosis pathways,
and protect cells against metabolic stress-induced cell deaths (Uen et al., 2008).
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Apoptosis is characterized by specific changes in cell surface and nuclear
morphologic features caused mostly by caspase-3 (Reed et al., 2000). Caspase
-3 is a member of Caspases family which are important for maintaining
homeostasis in regulating cell death and inflammation(McIlwain et al., 2013;
Porter and Jänicke 1999). The executioner caspase-3, is primarily present in the
cytosol, activated and cause apoptotic nuclear changes such as DNA
fragmentation, chromatin condensation and nuclear disruption (Krajewska et
al., 1997).
The aim of this study was to investigate the effect of DEX on testicular
torsion detorsion model of rats by histopathological and immunohistochemical
methods.
MATERIAL AND METHODS
Experimental design and surgical procedures
All surgical procedures used and care of experimental animals in this
investigation were in strict understanding with the Guide for the Care and Use
of Laboratory Animals (2011, 8 th Ed.) released by National Research Council.
This study was approved by the Local Ethics Committee for Animal
Experimentation, Dicle University Faculty of Medicine, Diyarbakir, Turkey. In
this study, 32 healthy Wistar male rats weighing 280-300 grams were used. The
rats were housed individually in seperate cages, at a temperature of 22˚C ± 2˚C
with 50–70% humidity and in 12/12 h of light/dark cycle, fed with standart
pellet and tap water ad libitum. Rats were arranged as below;
Group 1. Control group (n: 8), sham operated, left testicle spermatic cord
was excised without torsion and replaced back into the scrotum.
Group 2. Torsion group (n: 8)-T, left testicle spermatic cord was rotated
around itself with 720 ° (2.5hs) and ischemia was created.
Group 3. Torsion / Detorsion group - T/D (n: 8), left testicle spermatic cord
was rotated around itself with 720 ° (2.5h) and ischemia was created and
followed by detorsion (3h)
Group 4. DEX treated T/D group (n: 8)- T/D+DEX , dexamethasone
(dexamethasone sodium phosphate, 1 mg / kg, ip., Bayer, Germany)
(Dolatabadi and Zarchii, 2015) was given before torsion, left testicle spermatic
cord was rotated around itself with 720 ° (2.5h) and ischemia was created and
followed by detorsion(3h).
For sedation, rats were anesthetized by an intraperitoneal injection of 5
mg/kg xylazine HCl (Rompun, Bayer, Germany) and 40 mg/kg ketamine HCl
(Ketalar, Pfizer, US) and allowed to breathe spontaneously.
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Histopathological & Immunohistochemical examination
At the end of the experiments, under anesthesia, left testis of all animals were
excised and fixed in 10% formaldehyde solution (catalog no: Z2902, Sigma,
US). Routine paraffin embedding protocol was applied and 4-6 μm thick
sections were cut. Some sections were stained with routine Hematoxylin and
Eosin, remaining were soaked in PBS for 3x5 min. Hydrogen peroxide solution
(catalog no: TA-015-HP, ThermoFischer, US) were applied for 20 min. After
Ultra V Block (catalog no: TA-015-UB, ThermoFischer, US) treatment for 8
min., sections were incubated with primary antibody anti-caspase 3 (catalog
no: ab2302, Abcam, US) overnight at +4oC. Biotinylated secondary antibody
(catalog no:TP-015-BN, ThermoFischer, US) was applied for 14 min.
Streptavidin-peroxidase (catalog no:TS-015-HR, ThermoFischer, US) was
applied for 15 min. DAB (catalog no: TA-001-HCX, ThermoFischer, US) was
used as chromogen. Sections were counter stained with Harris hematoxylin and
mounted with entellan (catalog no:107961, Sigma, US) and analyzed with Zeiss
Imager A2 (Germany).
RESULTS
Histopathological Results
In the transversal section of the control group seminiferous tubules, primary
spermatocyte cells along the basement membrane were observed to have intense
mitotic activity towards the nucleus lumen, in oval-appearance and rich in
chromatin. It was observed that spermatid cells were concentrated in the apex
of the Sertoli cells towards the lumen and Leydig cells were arranged between
the tubules around the small capillaries in groups (Figure. 1).
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Figure 1. Control group, spermatogenic cells arranged along the membrane
of seminiferous tubules. Normal appearence of Sertoli cells and spermatozoa
protruded through lumen(), HE staining.
In the torsion group, degeneration in the basal membranes of Seminiferous
tubules, and spermatogenic cells and an increase in apoptotic cells, and marked
deformity in Sertoli cells were observed. Dilatation and hemorrhage in the
blood vessels in the intertubular area, and pyknosis in the Leydig cell nuclei
were seen (Figure 2).

Figure 2. Torsion group, degeneration in the basal membranes of
Seminiferous tubules(), increase in apoptotic cells, pyknosis in the Leydig
cell nuclei, H-E staining.
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Figure 3. Torsion/Detorsion group, deterioration in cell structure, and
hyperplasia in nuclei of spermatogenic seminiferous tubules cells, degenerative
Sertoli cells increased thickness of the basement membrane(), apoptosis in
spermatogenic cells, and disarrangement in Sertoli cells, H-E staining.
Deterioration in cell structure, and hyperplasia in nuclei of spermatogenic
seminiferous tubules cells, degenerative Sertoli cells lost their connection with
the basement membrane towards the lumen were observed in T/D group. In the
tubules, the thickness of the basement membrane was increased, apoptosis in
spermatogenic cells, and disarrangement in Sertoli cells were evident. In the
intertubular area, congestion in blood vessels, deterioration in the Leydig cells
and pyknosis in the nuclei were observed (Figure 3).
In Torsion/Detorsion+DEX group, degenerative changes in some
spermatogenic cells of seminiferous tubules were observed however, most of
the cells had chromatin-rich nuclei and showed regular placement protruding
into the lumen. It was observed that basal membrane thicknesses were close to
normal and there was a mitotic increase in spermatic cells in the basal layers of
the tubules. Sertoli cells remained in triangular shape whereas, Leydig cells
were in degenerative appearance (Figure 4).
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Figure 4. Torsion/Detorsion+DEX group, degenerative changes in some
spermatogenic cells of seminiferous tubules, with chromatin-rich nuclei(),
regular placement protruding into the lumen. Basal membrane thicknesses were
close to normal(), H-E staining.
Immunohistochemical analysis results
In the control group sections, negative expression of caspase-3 was
observed in the spermatogenic cells and Sertoli cells, as well as in Leydig cells
located in the intertubular area of the seminiferous tubules (Figure 5). In
testicular sections, there was a significant increase in the expression of caspase3 in spermatogenic cells and Sertoli cells, and negative expression of caspase-3
in cells of the intertubular area located outside the basal region (Figure 6).
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Figure 5. In the control group sections, negative caspase-3 expression in the
spermatogenic cells, and Sertoli cells, in Leydig cells located in the intertubular
area of the seminiferous tubules, Caspase-3 immunostaining.

Figure 6. Torsion group, increase in the expression of caspase-3 in
spermatogenic cells and Sertoli cells(), negative caspase-3 expression in
intertubular area cells, Caspase-3 immunostaining.
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Figure 7. Torsion/Detorsion group, in the spermatic cells of the
seminiferous tubules, deterioration in cell structure and pyknotic appearance
of cell nuclei, increase in the expression of caspase-3(), Caspase-3
immunostaining.

Figure 8. T/D+DEX group, positive caspase-3 expression in some
spermatogenic cells in the seminiferous tubule(), weak caspase-3
expression in Leydig cells, Caspase-3 immunostaining.

38

In T/D group caspase-3 immunostaining observations, in the spermatic cells
of the seminiferous tubules, deterioration in cell structure and pyknotic
appearance of cell nuclei together with an increase in the expression were
observed. Expression of caspase-3 was negative in Leydig cells and some
fibroblast cells (Figure 7).
The expression of caspase-3 in T/D+DEX group was positive in some
spermatogenic cells in the seminiferous tubule, especially in those located
towards the lumen. However, caspase-3 expression was weak in cells located in
the basement membrane and also in Leydig cells (Figure 8).
DISCUSSION
Testicular torsion/detorsion injury leads to the generation of reactive oxygen
species, pro-inflammatory cytokines, neutrophil accumulation, lipid
peroxidation, anoxia and apoptosis. Torsion causes hypoxic cellular necrosis
as a result of the reduction in the blood flow, and lactic acid, hypoxanthine and
lipid peroxides are increased to an organ or tissue. In the detorsion condition,
free radicals are formed and that constitutes a basis that for the testicular T/D
injury (Turner et al., 2004; Shimizu et al., 2016). Increased ROS production,
impairs both DNA and protein function, and causes lipid oxidization of both the
cell and mitochondrial membranes, leading to testicular dysfunction and cell
death (Kono et al., 2006). Researchers have revealed that loss of
spermatogenesis was monitored in testicular I/R injury of rats during detorsion.
The molecular mechanisms of germ cell apoptosis may involve modifications
in the expression of different several death molecules (Turner and Brown, 1994;
Lysiak et al., 2001). Though we preferred to evaluate caspase-3 expression to
show cell death in T/D.
Previously, the effects of numerous pharmacological agents have been
evaluated to prevent testicular T/D injury in animal models. Shimizu et al. used
a neutrophil elastase inhibitor, sivelestat in T/D, and found that this has
prevented germ cell specific apoptosis, vacuolation, and necrosis. In a study,
after detorsion (48h) histological alterations were observed with remarkable
tubular vacuolation and necrosis, as well as the loss of the maturation of germ
cells where sivelestat was introduced to T/D in rats (Tsounapi et al., 2011). In
another study, the effect of melatonin on epididymal sperm quality after
testicular T/D in rats was investigated, testicular I/R decreased sperm
concentration, and caused morphologically abnormal sperm. Melatonin
treatment significantly restored spermatogenesis, and reduced histopathological
damage to the testis (Kurcer et al., 2010). Antioxidant Taurine was applied in
testicular I/R models and decrease in histopathological damage, apoptosis and
ameriolated spermatogenesis were observed (Abbasoglu et al., 2012; Wei et al.,
2007). Bilommi et al. (2013) demonstrated that glutathione treatment before
reperfusion (3h) decreased histopathological damage. In the study of Tamamura
et al. edaravone treatment reduced histological alterations, such as vacuolation
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and necrosis in testicular T (30 min) /D (1 h) injury. Rifaioglu et al. (2014)
reported that in a T (2h)/D (2h) model ebselen reduced histopathological
damage, decreased spermatogenesis. Yang et al. (2010) stated that antioxidant
Simvastatin treatment in testicular T (4h)/ D (24h) model reduced
histopathological damage. Another antioxidant Resveratrol reduced
histopathological damage and apoptosis in T/D (Yulug et al.,2014). Ranade et
al. (2011) showed that Raxofelast, vitamin E-like antioxidant administered 15
min before and 15 min after detorsion in T (3h)/ D (4h) regenerated
seminiferous tubules, and reduced edema and hemorrhage. Dexketoprofen
treatment before detorsion (i.p.) in T (5h)/ D (24h) model reduced the
degeneration, necrosis, disorganization and desquamation (Yildirim et al.,
2014) Udenafil given before detorsion has decreased edema&hemorrhage and
regenerated germ cells in the seminiferous tubules (Ozgur et al., 2014).
Glibenclamide used for the treatment of diabetes that causes the blocking of
KATP channels during torsion was reported to reduce neutrophil infiltration,
histological changes and apoptosis (Shimizu et al., 2014). Ozturk et al. used a
T (6h)/ D (1h) model of rats, injected anti-inflammatory cytokine IL-10 i.p.
before detorsion, histological damage was decreased protected testicular tissue
especially seminiferous tubules from damage (Ozturk et al., 2014).
Our histopathological observations on T (2.5h) /D (3h) model of rats
indicated morphological changes in cell structure, and hyperplasia in nuclei of
spermatogenic seminiferous tubules cells, degenerative Sertoli cells, increased
thickness of the basement membrane, apoptosis in spermatogenic cells. On the
other hand, in the glucocorticoid compound DEX treated group following T/D,
appearence of the testicular tissue structure was close to control group with mild
degenerative changes in some spermatogenic cells of seminiferous tubules.
Apoptotic marker Caspase-3 expression in T/D group was increased in
seminiferous tubules whereas, there was weak expression in T/D+DEX group
sections. This suggested us that DEX may be effective on spermatogenic cells
with strong mitotic activity thereby prevent apoptotic development and cell
signaling in torsion-detorsion model of rats.
As a conclusion, DEX may be useful as a therapeutic supplement in the
prevention of infertility but, further studies with different methods, dosage and
durations should be done.
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CHAPTER V
ACUTE KIDNEY INJURY IN INTENSIVE CARE UNIT
Meltem Şimşek

Introduction
Intensive care units, which are equipped with life-saving technological
tools and devices, were established to provide the best care and benefit for
and treat patients that have life-threatening diseases, impaired
physiological balance and partial or complete loss of organ or system
functions, adopt a multidisciplinary team approach too closely monitor
patients and provide treatment to support vital organs (W. Wang o.fl.,
2017). In the ICU setting, acute kidney injury (AKI) is commonly
encountered due to causes such as hemodynamic problems due to sepsis,
multiple organ failure, and cardiac issues, increased catabolism, use of
vasopressors and mechanical ventilation (Kamaruddin, Hamid, Adnan,
Naing og Wan Adnan, 2019; Kes og Basic Jukic, 2010).
Acute kidney injury, which has a high mortality rate, is common in the
intensive care unit (ICU). Incidence of acute kidney injury ranges between
1-25% in critically ill patients and these cases constitute 28-90% of inhospital mortality. The mentioned wide ranges stem from the lack of
consensus and definition concerning AKI (Fuhrman, Kane-Gill, Goldstein,
Priyanka og Kellum, 2018; Fujii o.fl., 2018).
The first three categories of Risk, Injury and Failure criteria (RIFLE)
describe the decline in renal functions. The decline in renal functions is
determined by decreased urine output or elevated creatinine levels. The
RIFLE criteria were then changed by the Acute Kidney Injury Network
(AKIN) since it was observed that even a minor elevation of creatinine
levels such as 0.3 mg/dL within 48 hours led to increased mortality,
wherein such small changes were also described as renal injury. Different
from the RIFLE criteria, an increase of 0.3 mg/dL in creatinine levels was
included in the risk group. Loss and End-stage renal disease (ESRD) were
removed from the classification and included in the outcomes section. The
AKIN group specified two points to consider when determining renal
injury. The first point was the requirement of optimizing the volume before
applying diagnostic criteria and eliminating obstructive conditions when
oliguria is the only diagnostic criterion. Recently, a new guideline
harmonized the RIFLE and AKIN criteria (Huber o.fl., 2018; Machado,
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Nakazone og Maia, 2014; Mehta o.fl., 2007; Shinjo o.fl., 2014). The term
acute kidney failure was replaced by acute kidney injury. The mentioned
Kidney Disease Improving Global Outcomes (KDIGO) guidelines are as
follows: increase in serum creatinine levels by ≥ 0.3 mg/dL (≥ 26.5
μmol/L) within 48 hours or increase in serum creatinine levels by ≥ 1.5fold within 7 days or urine volume < 0.5 mL/kg/h for 6 hours. AKI was
staged as follows according to the KDIGO criteria: Stage 1: increase in
serum creatinine levels by 1.5-1.9 times baseline or increase in serum
creatinine levels by ≥ 0.3 mg/dL (≥ 26.5 μmol/L) or urine output <0.5
mL/kg for 6-12 hours. Stage 2: increase in serum creatinine levels by 2-2.9
times baseline or urine output <0.5 mL/kg for >12 hours. Stage 3: increase
in serum creatinine levels by 3 times baseline or increase in serum
creatinine levels by ≥ 4 mg/dL (≥ 353.6 μmol/L) or urine output < 0.5
mL/kg for >24 hours or anuria for >12 hours or requirement to initiate renal
replacement therapy. The RIFLE criteria were found to be consistent with
the prognosis in various studies. According to the KDIGO definition and
classification, increase in serum creatinine levels by ≥0.3 mg/dl within 48
hours; or increase in serum creatinine levels by ≥1.5 times the known or
predicted baseline within 7 days; or urine output <0.5 ml/kg/h within the
last 6 hours, i.e. "Injury" and "Failure" categories, are now considered stage
2 and stage 3 of AKI. Patients receiving renal replacement therapy are
classified as stage 3. However, the new system has not been approved yet
(Greenslade og Bolton-King, 2019; Ulger o.fl., 2018).
Pathogenesis and Prevention of Acute Renal Failure
Prerenal form of failure in the intensive care unit is the most common
cause of acute renal failure associated with a reduction in renal perfusion
without tissue damage. The causes of AKI are classified according to the
most affected anatomical location. Clinically, kidney failure is divided into
3 categories:
1. Prerenal (decreased renal perfusion),
2. Intrinsic renal (blood vessel, glomerular or
tubulointerstitial damage),
3. Postrenal (obstructive).
Most of the patients have kidney injury due to the combination of
prerenal and postrenal azotemia. Renal injury can be reversed and
prevented by rapid diagnosis and initiation of therapy. Prerenal azotemia
occurs due to the loss of effective intravascular volume or intravascular
volume depletion. Depleted intravascular volume can occur due to acute
blood loss, vomiting, diarrhea or low oral intake. In some clinical pictures,
the renal injury may develop due to the ineffective use of intravascular
volume, although it is sufficient. Effective use of intravascular volume
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cannot be achieved due to insufficient cardiac output in congestive heart
failure or vasodilation in sepsis, which in turn leads to renal injury.
Sometimes, patients can develop prerenal acute kidney injury due to
impaired renal vascular autoregulation as a result of drug or contrast use.
Early detection of such conditions may prevent the advancement of the
injury (D. M. Nash, Przech, Wald og O'Reilly, 2017; Schmitz og Heering,
Akutes Nierenversagen auf der Intensivstation - was ist neu?/2019). The
mechanisms of acute intrinsic renal failure involve both vascular and
tubular factors. Given medullary hypoxia, the proximal tubule and the
thick ascending limb of the loop of Henle appear to be particularly
susceptible to ischemia (Bajracharya o.fl., 2020).
Renal blood flow is strictly regulated despite the changes in perfusion.
Renal perfusion is regulated by the changes in vascular pressure of the
afferent arterioles as long as mean arterial pressure is kept above 70
mmHg. Patients with hypertension, chronic kidney disease and diabetes as
well as those who are on nonsteroidal anti-inflammatory drugs cannot
tolerate the changes in perfusion pressure well. Despite decreased renal
perfusion, vasoconstriction of the efferent glomerular arterioles leads to
increased glomerular pressure and increased level of plasma filtered
through the glomerular capillaries. Tubular ischemia leads to apoptosis
with the rapid loss of cytoskeletal integrity and cell polarity. Some cells
exhibit ischemic necrosis. The cells are desquamated and normal ion
transport becomes impaired. Sodium chloride is pumped back into the
tubular lumen and ultrafiltrate passes to the interstitium, causing interstitial
edema (Wang, Tang, Zhou og Qin, 2019; Zhang, Fei og Jiang, 2019). Also,
salt and water absorption in the tubular lumen is increased due to hormonal
changes, which leads to increased intravascular volume. BUN/creatinine
ratio becomes elevated and the urine becomes more concentrated. The
tubuloglomerular feedback causes constriction of afferent arterioles due to
high distal sodium chloride delivery, with a subsequent decrease in
glomerular filtration rate and urinary output. Tubular obstruction will
occur as the damaged and necrotic cells and cellular debris from casts.
Renal ischemia also induces an inflammatory response in which
endothelial and epithelial cells, leukocytes and T lymphocytes are
involved. The inflammatory cells are recruited during reperfusion and
release several chemokines and cytokines that further fuel the
inflammatory cascade (Tejera o.fl., Epidemiologia de la injuria renal aguda
y enfermedad renal cronica en la unidad de cuidados intensivos./2017).
Although these findings support the diagnosis of prerenal injury, they are
not 100% sensitive and specific.
Another cause of prerenal kidney failure in the intensive care unit is
hepatorenal syndrome (Selmi, Ariba og Labidi, 2019). Renal vein
constriction due to advanced cirrhosis or fulminant hepatic failure lead to
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prerenal kidney injury. Sudden onset of bleeding or infection, particularly
spontaneous bacterial peritonitis or excessive diuresis precipitate
hepatorenal syndrome in patients with cirrhosis. Hepatorenal syndrome is
described as a decrease in glomerular filtration rate by 50% within 2 weeks
and a lack of response to fluids and discontinuation of diuretics (Choi o.fl.,
2015). These patients generally have oliguria and decreased sodium
excretion in urine. Another cause of prerenal kidney failure is injury
secondary to increased intraabdominal pressure in intensive care patients.
Renal functions can be impaired when intraabdominal pressure exceeds 15
mmHg. Abdominal pressure can be measured with a manometer from the
urinary catheter. Increased intraabdominal pressure can be observed in
patients with severe pancreatitis, mesenteric ischemia or severe ascites.
Increased intraabdominal pressure leads to the compression of inferior
vena cava, which causes reduced cardiac preload and cardiac output. Also,
pressure on the renal veins leads to decreased glomerular filtration
(Bentata, Housni, Mimouni, Azzouzi og Abouqal, 2012). Renal causes of
acute kidney injury are classified as glomerular tubular and interstitial
depending on the most affected histological area. In the intensive care unit,
the most common type of kidney injury associated with renal causes is
acute tubular injury. Acute glomerular and interstitial injuries are less
common among the renal injuries observed during intensive care unit stay
(Ostermann, Chang og Riyadh, 2008). Acute interstitial nephritis is
generally secondary to allergic or idiopathic reactions due to drugs.
Ciprofloxacin, trimethoprim-sulfamethoxazole and nonsteroidal antiinflammatory drugs are among the drugs that most frequently cause
interstitial nephritis. Elevated creatinine levels are generally observed on
the days following the initiation of the drug and sometimes even months
after exposure. Acute interstitial nephritis can also develop due to
Legionella or cytomegalovirus infections. Most of the AKIs observed in
the intensive care unit are acute tubular injuries. Moreover, most of the
acute tubular injuries stem from tubular toxins and shock due to sepsis
(Samimagham, Kheirkhah, Haghighi og Najmi, 2011). Decreased blood
flow leads to impaired oxygen delivery in the nephrons. Previous studies
showed that renal blood flow was increased in the early phase of sepsis.
However, leukocytes and the coagulation pathway are activated due to the
inflammatory events that are triggered by sepsis, leading to decreased
microvascular blood flow. Besides, cytokines lead to the apoptosis of
tubular cells. Luminal obstruction develops as a result of the sloughing of
tubular cells into the lumen. All of these events lead to decreased GFR.
Serum creatinine levels generally start to increase within 24 hours after the
event. Urine output may be lower or normal. It was found that anuric and
oliguric kidney injury was associated with a poorer prognosis compared to
nonoliguric kidney injury. This can be attributed to the fact that anuria
occurs when the damage is higher (Ding o.fl., 2011). Repair starts in 1 to
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3 weeks depending on the damage. This leads to the polyuric phase. Some
patients may exhibit severe loss of salt and volume deficit in this period.
Most patients cannot regain normal kidney functions. Some patients
become dependent on dialysis and some develop chronic kidney failure,
which gradually leads to end-stage renal failure. Acute kidney injury has
become one of the common causes of chronic kidney failure (Hui, Chan og
Miu, 2013). In addition to sepsis, nephrotoxins may also cause renal injury.
These toxins include radiocontrast agents, aminoglycosides and
vancomycin.
Another type of acute kidney failure that deserves a separate discussion
in the context of critical disease is contrast-induced nephropathy (CIN). It
is thought that radiocontrast agents lead to kidney injury by causing direct
tubular toxicity as a result of altered renal hemodynamics and the
formation of reactive oxygen species (Bonventre og Zuk, 2004). Indeed,
diagnostic and interventional radiographic procedures that employ
iodinated radiocontrast agents are frequently used for diagnosing critically
ill patients. This may generally result in a reversible form of acute kidney
failure. Contrast-induced acute kidney failure constitutes the majority of
hospital-acquired AKI cases (Thomsen og European Society of Urogenital,
2007). CIN is the third most common cause of AKI in hospitalized patients
and constitutes 11% of the cases. The European Society of Urogenital
Radiology defined CIN as an absolute increase in serum creatinine level
by ≥44 μmol / l (= 0.5 mg/dl) or a 25% increase from baseline in serum
creatinine level within 72 hours after administration of the contrast
(Thomsen, 2006). As recommended by the Acute Kidney Injury Network,
AKI is defined as an increase in serum creatinine level by 26.4 μmol / l (=
0.3 mg/dl) with oliguria. Therefore, an increase of 26.4 μmol / l (AKI stage
1) in creatinine level after exposure to the contrast in the intensive care unit
satisfies the CIN criteria in theory, which is of course debatable. The
pathogenesis of CIN is not certain. Changing renal hemodynamics and
direct tubular toxicity are the potential contributors. An acute and transient
increase is observed in renal plasma flow, diuresis, and natriuresis after the
administration of the contrast agent. These effects lead to the activation of
tubuloglomerular feedback, which is responsible for renal
vasoconstriction. These processes increase the oxygen demand for the
kidney, wherein increased oxygen demand that stems from the contrast
may lead to medullary ischemia in the case of sepsis or hypovolemia.
Patients may develop medullary ischemia and tubular necrosis, if the
release of protective endogenous vasodilators (such as nitric oxide and
prostaglandins) is inhibited (for instance, due to non-steroidal antiinflammatory drugs). Animal studies have shown that contrast agents may
lead to direct tubular toxicity due to the release of oxygen-free radicals.
Medullary ischemia may also lead to the formation of reactive oxygen
species, which cause injury. The reported incidence of CIN greatly varies
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in the literature and ranges between 0-50% depending on the study
population, the definition of CIN, amount and type of the administered
contrast agent and the radiology procedure. Although the mortality rate of
CIN is nearly 14%, various studies have also reported attributable mortality
in patients who develop CIN. After adjusting for comorbidities, the risk of
death was more than 5-fold higher in patients who developed CIN than in
those without CIN (K. Nash, Hafeez og Hou, 2002; Rihal o.fl., 2002; Y.
Y. Wang o.fl., 2017). Besides, the development of CIN is associated with
the risk of adverse cardiovascular events and prolonged length of hospital
stay. Patients who develop CIN have more comorbidities than those who
do not have CIN after exposure to contrast agents. Pre-existing kidney
failure is associated with the highest risk of developing CIN (Parfrey,
2005). The risk is directly proportional to the baseline creatinine level. It
has been known that diabetes is associated with an increased risk of CIN
for a long time. On the other hand, the risk of CIN in diabetic patients
without kidney failure is similar to the same in healthy individuals
(Bhandari, Shah, Patel og Patel, 2019). Many older patients develop CIN,
but they also have a wide range of comorbidities such as atherosclerosis
and kidney failure. Multiple myeloma is generally considered a specific
risk factor but this was not investigated in the absence of hypovolemia. It
is thought that all conditions that cause hypovolemia or hypotension such
as heart failure, cirrhosis and sepsis are risk factors for CIN. These
conditions result in kidney failure, which renders kidneys sensitive to
contrast agents. Other conditions and drugs that inhibit protective renal
vasodilators can also contribute to CIN. Iodinated contrast agents are also
ionic or nonionic agents with varying osmolality. As a rule of thumb, the
increased osmolality of the agent means higher nephrotoxic effects
(Briguori o.fl., 2019; Chen o.fl., 2020; Liu o.fl., 2019). Nonionic contrast
agents with low osmolality still have a significantly higher osmolality than
the plasma, i.e. 500-850 mOsm / l / kg (iohexol, iopamidol, iopromide).
Iso-osmolar contrast agents (290 mmol/kg) such as iodixanol seem to have
lower nephrotoxic effects, as shown in a combined analysis of 16 studies
comparing iodixanol with low-osmolality contrast agents (Myung o.fl.,
2020). This advantage of iso-osmolar contrast agents can only apply to
high-risk patients. In a study comparing an iso-osmolar contrast with a
low-osmolality contrast agent in low-risk patients, it was reported that the
rate of CIN was similar to the values previously reported. Moreover,
another randomized double-blind study comparing low-osmolality and isoosmolar contrast agents in patients with diabetes and chronic kidney
disease suggested that the incidence of CIN was similar in both groups.
Although contrast agent volume is associated with the incidence of CIN,
even small volumes of contrast agents can be nephrotoxic in high-risk
patients. Several modifiable risk factors can be used to decrease the risk of
CIN. Small volumes of low-osmolality or iso-osmolar contrast agents can
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be preferred in high-risk patients. In addition, dehydration and
hypovolemia should be pretreated. Isotonic saline seems more effective
than normal saline (Cai o.fl., 2020).
According to small-scale studies, isotonic bicarbonate seems more
effective in preventing CIN than isotonic saline. On the other hand, sodium
bicarbonate was associated with an increased incidence of CIN according
to a retrospective study (Hoste, De Waele, Gevaert, Uchino og Kellum,
2010). There is no consensus about the optimal rate and duration of
infusion. It is recommended to administer 1 ml/kg/h isotonic saline within
12 hours before contrast exposure in elective procedures. In emergencies,
3 ml/kg/h isotonic saline can be administered starting one hour before the
procedure, followed by 1 ml/kg/h for the next six hours. In case rehydration
is not possible before the procedure, it is recommended to administer
isotonic saline for a few hours after the procedure. There is a need for
further randomized studies addressing the issues such as the rate, duration
and components of volume expansion. Various pharmacological agents
were used in attempts to prevent CIN. Vasodilators such as theophylline,
calcium channel blockers, fenoldopam and dopamine were proven to be
ineffective. N-acetyl cysteine (600-1200 mg twice a day through the oral
route on the day of the procedure) has gained significant popularity due to
its antioxidative effects and negligible side effects. However, data and
various meta-analyses about the efficacy of N- acetylcysteine are
inconsistent. Statins, ascorbic acid and agents such as atrial natriuretic
peptide was also used in failed attempts to prevent CIN. Elimination of the
toxic contrast agent by dialysis or filtration is fascinating, however, there
is no convincing evidence to support the decreased incidence of CIN
(Briguori og Condorelli, 2014; Cai o.fl., 2020; Guastoni o.fl., 2014; Gupta,
Moza og Cooper, 2016; Holmes, 2014; Li o.fl., 2014).
Amikacin has a direct toxic effect on tubular cells. In general, creatinine
levels start to rise 5 days after the initiation of therapy in amikacin-related
toxicity. The damage can be observed sooner in patients with chronic
kidney failure. Nephrotoxicity induced by aminoglycosides manifests as a
non-oliguric event. Renal functions can return to normal, which can require
up to 3-4 weeks. Obstruction at any location in the urinary tract extending
from the renal tubules to the urethra may lead to kidney injury, which is
referred to as postrenal injury. While it is possible to observe anuria, the
presence of urine output does not eliminate obstructive nephropathy. In
case of obstruction in the urethra or at lower levels, diagnosis can be made
after observing dilatation above the obstruction level in pelvic ultrasound.
The most common complications of acute kidney injury consist of fluid
overload, hyperpotassemia, metabolic acidosis, hypocalcemia, and
hyperphosphatemia. Some patients can also exhibit an altered mental
status. Therefore, fluid status should be evaluated, serum electrolyte levels,

50

particularly potassium and bicarbonate, should be measured and serum
phosphate, calcium and albumin assays should be conducted while
evaluating baseline values. In the treatment of prerenal AKI, the first step
is to determine whether AKI responds to fluids. Fluid-responsive prerenal
azotemia can be treated with isotonic crystalloid solutions (0.9% saline or
equivalent) to increase intravascular volume. In the case of prerenal kidney
injury due to bleeding, the depleted fluid should first be replaced by
erythrocyte transfusion. Urine output and blood count parameters should
be closely monitored. The optimal infusion rate depends on the clinical
picture and comorbidities. Rapid infusion of high amounts of fluids can
lead to pulmonary congestion in those with comorbidities. Fluid overload
should be avoided. If the prerenal injury is caused by heart failure, it should
be aimed to optimize the cardiac output and cardiac hemodynamics. Firstline treatment for kidney injury due to hepatorenal syndrome consists of
intravenous administration of albumin and discontinuation of all diuretics.
In some small-scale non-randomized studies, it was observed that the use
of midodrine and octreotide improved the outcomes of injury by inhibiting
endogenous vasodilator release (Gonzalez o.fl., 2008). Although
terlipressin, i.e. an analog of vasopressin, improves renal functions, its
effects on long-term survival could not be demonstrated. The rate of
mortality associated with the hepatorenal syndrome is considerably high,
i.e. nearly 70%. The only treatment that has an impact on survival is liver
transplantation. Urinary catheter pressure should be frequently monitored
in patients who are at risk of impaired renal perfusion due to increased
intraabdominal pressure. Abdominal decompression should be performed
by paracentesis or surgery, when necessary, in patients with an
intraabdominal pressure higher than 25 mmHg. It is recommended to
discontinue the relevant drugs when drug-induced acute interstitial
nephritis is suspected. Steroids are commonly used since they can speed
up the recovery (Fuhrman o.fl., 2018; Inage o.fl., 2019; Santos og
Monteiro, 2015). In the case of tubular damage, efforts should be made to
prevent the advancement of the damage and complications. The use of
diuretics to increase urine output is only appropriate in case of volume
excess. All drugs that cause renal toxicity should be discontinued as soon
as possible, considering the clinical picture. Doses administered to patients
should be adjusted according to the glomerular filtration rate. If possible,
drug doses can be adjusted by following the level of the drugs in the blood
in such patients. In these patients, volume excess and hyperpotassemia can
be prevented by proper fluid therapy and potassium restriction. In the case
of significant volume excess, diuretics can be useful in decreasing
intravascular volume and prolonging survival. Potassium should be
removed from the body when serum potassium levels exceed the normal
range. If the patient responds to diuretics and has sufficient urine output,
loop diuretics may increase potassium excretion in urine.
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Hyperpotassemia is particularly common in oliguric patients with
rhabdomyolysis or tumor lysis syndrome, which exhibits catabolic or
active cell destruction. Dialysis should be initiated in patients who develop
hyperpotassemia due to acute kidney injury when patients are not
responsive to medical therapy. Dietary intake of potassium should be
restricted and completely stopped in patients with hyperpotassemia and
severe hyperpotassemia, respectively (Srisawat, Sintawichai, o.fl., 2018).
Renal Replacement Therapy
Renal replacement therapy (RRT) is a vital component of the treatment
for patients with AKI in the intensive care unit. In intensive care patients
who develop acute kidney injury and do not respond to medical therapy,
selection of the most suitable modality of RRT among dialysis options at
the right time can be life-saving for the right patient. According to a
multicenter study conducted with intensive care patients, the prevalence of
AKI that required RRT was 72%. In the PICARD (Program to Improve
Care in Renal Disease) study, the rate of hemodialysis and permanent
kidney damage were reported to be 64% and 50%, respectively (Chertow
o.fl., 2003; Mehta o.fl., 2004).
Indications for dialysis are as follows in patients who develop AKI:
• Diuretic-resistant fluid overload,
• Rapidly increasing potassium level that is resistant to medical therapy
or hyperpotassemia (serum potassium concentration > 6.5 mEq/L),
• Metabolic acidosis (pH < 7.1) when bicarbonate is not indicated
(Coexisting fluid overload or lactic acidosis and ketoacidosis),
• Uremic symptoms such as pericarditis, neuropathy or poor mental
status.
The timing of renal replacement therapy is still debatable. In the past,
dialysis was started after the manifestation of complications. These
complications include uremic symptoms, volume overload that is
nonresponsive to treatment, severe metabolic acidosis and
hyperpotassemia. Today, physicians tend to start dialysis sooner. In a
retrospective analysis of current data, it was found that patients who started
dialysis early had better outcomes than those who started dialysis later.
However, it is not known how starting dialysis early has a positive impact.
Moreover, it is known that intravascular volume excess is associated with
a poor clinical course (Bagshaw, Brophy, Cruz og Ronco, 2008; Jorge,
Sobrecarga de volumen en pacientes en estado critico. Efecto
hemodinamico vs balance hidrosalino./2000). Therefore, patients with
oliguria should be started on dialysis sooner than those who have sufficient
urine output. In general, centers' choices determine the type of dialysis to
be administered. There are two types of renal replacement therapy, i.e.
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hemodialysis and peritoneal dialysis. No evidence supports the use of
peritoneal dialysis in intensive care patients.
Studies were conducted with small patient populations and had
contradictory results. Continuous replacement therapy is generally
preferred over intermittent dialysis in patients with hemodynamic
instability. However, previous studies failed to demonstrate a difference
between the two modalities in terms of clinical outcomes. Moreover, it was
reported that continuous replacement therapy could be associated with a
poor clinical course. One of the reasons why continuous replacement
therapy could be associated with a poor clinical course could be a failure
to take the correct dose adjustment for antibiotics while using this
modality. There is a need for further randomized studies on this subject,
conducted with large patient populations. Continuous renal replacement
therapy can be administered as hemodialysis, hemofiltration or the
combination of these two modalities, i.e. hemodiafiltration. The modality
of choice may vary between centers. Small-scale studies conducted with
small patient populations have shown that more intensive therapies led to
higher survival rates than less intensive therapies (Dai, Cao og Yang, 2016;
Uehlinger o.fl., 2005; Zakharov o.fl., 2017).
Although there are debates about the modality of dialysis or time of
filtration, recently physicians have been more inclined to start RRT early.
The duration and dose of RRT depend on the management of uremic
toxins. There are several modalities of RRT. These are composed of
peritoneal dialysis, intermittent renal replacement therapy and continuous
renal replacement therapy. The modality of choice depends on the patient.
Although it was reported that continuous renal replacement therapy had
several advantages compared to intermittent renal replacement therapy (for
instance, hemodynamic stability, ease of fluid management, stabilization
of intracranial pressure), there is no evidence that continuous renal
replacement therapy has a more positive impact on survival than
intermittent renal replacement therapy. RRT may also have some side
effects such as long-term immobilization, electrolyte disorders and
bleeding due to excessive anticoagulation. These side effects should be
prevented and managed. Although the timing of RRT is still controversial,
traditionally accepted indications are still valid. The RRT modality to be
used for an intensive care patient is determined according to the patient's
condition and conditions of the intensive care unit and the treatment are
initiated upon selection of the most suitable form of RRT (Bentata o.fl.,
2012; Davenport og Tolwani, 2009; Kielstein o.fl., 2010; Srisawat,
Tangvoraphonkchai, Lumlertgul, Tungsanga og Eiam-Ong, 2018).

53

Renal Replacement Therapy Techniques
There are several options for renal replacement therapy. The three
primary modalities are intermittent hemodialysis (IHD), sustained lowefficiency dialysis (SLED) and continuous renal replacement therapy
(CRRT). Peritoneal dialysis, which is commonly used in chronic kidney
failure, is generally not preferred in critically ill patients. In IHD, solute
and fluid removal occur via ultrafiltration and diffusion. In AKI, IHD is
generally administered three to four times a week for three to six hours per
session. The main advantages of IHD include rapid solute and fluid
removal, relatively low costs, and complexity as well as a lower
requirement of anticoagulation. The main disadvantages include the risk of
hemodynamic instability and imbalance. SLED is a form of IHD, where
treatment duration is extended for 8 to 12 hours per session. In SLED, the
blood flow rate is slower, which leads to slower removal of fluids and
solutes. CRRT is a continuous process of removal via arteriovenous or
venous access. The blood flow rate is much lower in CRRT than in IHD.
The most common CRRT modalities include CVVH, CVVHD and
CVVHDF. Arteriovenous techniques are no longer used due to high rates
of access complications and the development of external circuit pumps. In
CRRT, solute removal per unit time is slower than in IHD, however, a 24hour removal can exceed the amount of removal achieved in intermittent
techniques. Fluid removal is also slower in CRRT as compared to IHD.
The most important disadvantage of continuous techniques is the
continuous use of anticoagulation to prevent filter clotting, which leads to
an increased risk of hemorrhage (Jeon o.fl., 2018; Medina-Liabres og Kim,
2020; Raina o.fl., 2018).
There is no doubt that volume overload, uremic complications, severe
electrolyte disorders and metabolic acidosis due to kidney failure are
indications for renal replacement therapy. Moreover, renal replacement
therapy should be started before the manifestation of these symptoms.
However, the exact timing of renal replacement therapy is uncertain, and
there is a limited number of randomized studies addressing this issue.
According to a study investigating the effects of the timing of CVVH
initiation in critically ill patients, patients developed early oliguric acute
kidney failure. A group of 35 patients was administered early high-volume
hemofiltration (72-96 l in 24 hours) and a group of 35 patients was
administered late low-volume hemofiltration (24-36 l in 24 hours). Early
was defined as initiation within 12 hours upon six hours of oliguria (<30
ml per hour). There was no difference between the groups in terms of
survival and kidney function improvement on day 28. On the other hand,
results of another observational study showed that the patients who
initiated renal replacement therapy with urea levels lower than 27 mmol/l
had lower mortality rates than those who started the same with urea levels
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higher than 27 mmol/l. However, the outcomes are confounded by the
severity of the disease. One of the main concerns about early initiation of
renal replacement therapy is the elimination of a possible spontaneous
renal function improvement, which is observed nearly in 10% of the
patients (Al-Hwiesh o.fl., 2018; Jeon o.fl., 2018; Oh o.fl., 2012; Palevsky,
2007; Tolwani, 2012).
As mentioned previously, there are several options for renal
replacement therapy. Continuous techniques are more advantageous than
IHD in terms of hemodynamic stability, solute removal and ultrafiltration
capacity. However, these advantages are limited considering slow
hemodialysis. There is a limited number of randomized studies comparing
IHD with CRRT. In another study, a 28-day mortality rate was found to be
lower in IHD than in CRRT (42% vs. 60%). However, it was found that
the randomization was not homogenous, i.e. disease severity and
prevalence of liver failure were higher in the CRRT group. There is a
limited number of randomized studies showing that there is no difference
between CRRT and IHD in terms of outcomes. According to a prospective,
randomized multicenter study comparing CVVHDF and IHD for acute
kidney failure in patients with multiple organ dysfunction syndromes,
survival rates were similar on day 60. In another multicenter observational
study on AKI, CRRT was found to be associated with higher mortality as
compared to IHD. Some meta-analyses failed to show convincing evidence
that CRRT is superior to IHD in terms of mortality associated with and/or
improvement of kidney functions. Accordingly, no data is evidencing the
benefits of CRRT in comparison to IHD in critically ill patients (Bae o.fl.,
2008; Chon o.fl., 2012; Jung o.fl., 2016; Kim o.fl., 2017; Sun o.fl., 2015).
Dosage is also debatable. Dosage is described as the amount of blood
purified per unit time using renal replacement therapies. Similarly, urea
clearance is used as a marker of small solute removal in chronic dialysis.
The correlation between the intensity of dialysis and mortality has been
extensively investigated in patients with ESRD, wherein there is consensus
on the fact that the intensity of dialysis is indeed important to a certain
extent. In chronic dialysis, the dose is expressed with Kt/V (K is the
dialyzer urea clearance, t is dialysis time and V is urea distribution
volume). It is recommended to use a Kt/V of 1.2 per session in patients
receiving chronic IHD. On the other hand, Kt/V is not used as a
representation of dose in critically ill patients with AKI, since urea
distribution volume is a dynamic parameter. Also, urea production is not
constant and residual kidney function can be present. Moreover, it is not
easy to predict dose delivery in AKI, due to catheters, varying blood flow
rates and technical issues such as machine off-time due to patient transport
or filter clotting. Therefore, in CRRT, clearance dose is defined as the
amount of effluent per kg per hour after filter replacement. In an important
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study by Ronco et al. conducted in 2000, it was demonstrated that CRRT
dose was associated with mortality. It was found that the group which was
assigned to an ultrafiltration rate of 20 ml / kg / h had a lower survival rate
(41%) than those assigned to 35 ml / kg / h (57%) and 45 ml / kg / h (58%).
It was recommended to prescribe the ultrafiltration dose according to the
bodyweight with a minimum dose of 35 ml/kg/h, therefore various ICUs
changed their policies accordingly. Due to several disadvantages observed
in the study, the dose of CRRT is still debatable and there are permanent
changes in prescribed CRRT doses throughout the world (Ronco o.fl.,
2002).
Saudan et al. showed that adding a dialysis dose to CVVH to increase
the dose of renal replacement led to increased survival. On the other hand,
a recent comparison of high (35 ml/kg / h) and standard dose (20 ml/kg /
h) of CVVHDF failed to show a difference in terms of survival (Saudan
o.fl., 2006). The Acute Kidney Injury Network also addressed the dosage
issue. This extensive, multicenter randomized study compared intensive
renal replacement therapy (IHD or SLED six times a week or CVVHDF at
35 ml/kg/h ultrafiltration rate) with less intensive renal replacement
therapy (IHD or SLED on alternating days or CVVHDF at 20 ml/kg/h
ultrafiltration rate). It was found that the intensive therapy strategy did not
lead to lower mortality, accelerate the improvement of renal functions or
change the rate of non-renal organ failure in comparison to the less
intensive strategy. The main conclusion of the authors was that other
treatment strategies are required to reduce mortality in critically ill patients
with AKI.
Renal indications for CRRT are based on the ability to remove the
substances that are normally removed by the kidneys from plasma using
convection and diffusion. It would be possible to remove substances that
even normal kidneys cannot remove, using these extracorporeal
treatments. This feature constitutes the cornerstone of non-renal
indications for CRRT. Such indications are less apparent than the classical
ones. Non-renal indications are based on the removal of proinflammatory
mediators in sepsis and similar conditions, removal of endogenous toxins,
removal of fluids in chronic heart failure or removal of toxic substances in
poisoning.
Complications
Kidney replacement therapy does not involve any risks. The timing and
indications of CRRT can be debatable and the negative effects of renal
replacement therapy should also be considered. These include the potential
complications of catheter placement (bleeding, pneumothorax, air
embolism, thrombosis and infection), risks associated with continuous
anticoagulation and risk of significant blood loss due to filter clotting.
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Besides, CRRT generally becomes more challenging after initiating the
medication dosing.
Conclusion
The abovementioned recommendations should be strictly followed in
AKI prevention in the ICU. Renal injuries occurring in the intensive care
unit are associated with increased mortality and morbidity. Therefore, it is
recommended to try to prevent nephrotoxicity using preventive measures
in patients who are at risk of developing a renal injury. These measures can
be outlined as isotonic hydration, ensuring a sufficient mean arterial
pressure and minimizing exposure to nephrotoxic agents. In the case of
renal failure, it is important to adjust medication doses and try to prevent
complications. AKI becomes a more extensive and complex problem with
high morbidity and mortality as compared to isolated organ failure in the
ICU. Therefore, the process from the diagnosis to the treatment of AKI
should be carefully handled and promising studies in this field should be
encouraged and followed.
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CHAPTER VI
SUBPECTORAL BICEPS TENODESIS
Ali Tufan Pehlivan
The biceps brachialis muscle is a double-headed muscle with two
origins on the shoulder. While the short head of the biceps attaches to the
coracoid process of the scapula, the long head attaches to the posterior
superior labrum and supraglenoid tubercle (1). The long head of the biceps
tendon (LHBT) has intraarticular and extra-synovial localization. Having
originated from the supraglenoid tubercle and the superior labrum, the
tendon passes through the pulley in the anterior aspect of the shoulder and
runs distally within the intertubercular groove (bicipital groove). It then
courses posterior to the coracohumeral ligament and inferior to the
transverse humeral ligament, and exits the shoulder. The pulley is formed
by coracohumeral ligament, superior glenohumeral ligament, and tendons
of the supraspinatus and subscapularis.
Biceps long head tendinopathies are listed among common sources of
shoulder pain. While isolated biceps tendinopathies are about five percent,
the remaining 95% is accompanied by other shoulder conditions including
rotator cuff injury, superior labral tear from anterior to posterior (SLAP)
lesions, and adhesive capsulitis (1,2).
Friction and repetitive tractions of LHBT or excessive loading on the
tendon may lead to inflammatory and degenerative tendinopathy (3).
LHBT is surrounded by the sheath within the joint. Some patients manifest
with tenosynovitis upon the inflammation of this sheath. As the
inflammation progresses, the tendon sheath become thickened, fibrotic,
and avascular. Degeneration renders the tendon to become impinged in the
bicipital groove, restricting the movement of the tendon within the sheath.
Spontaneous rupture of the tendon may also occur in some cases (3).
Careful history and comprehensive physical examination are of great
importance for establishing the diagnosis of biceps tendinopathy. It may
not always be easy to determine whether the source of pain is related to the
biceps tendon due to other possible accompanying pathologic conditions
of the shoulder (4).
The pain is typically localized in the anterior part of the shoulder. It
may aggravate with overhead activities such as lifting the arm up or
throwing. The pain increases with palpation on the bicipital groove. There
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may be no specific trauma history (5). Speed and Yergason tests are most
frequently performed tests during the examination for assessing biceps
tendinopathy while all necessary shoulder examinations including cervical
vertebra should be performed to investigate and rule out other shoulder
pathologies.
In imaging, glenohumeral and acromioclavicular joints are evaluated by
mainly performing plain anterior-posterior, lateral, and axillary
radiographs. Magnetic Resonance Imaging (MRI) is frequently used to
assess biceps tendon pathology and to investigate potential associated
conditions, including labral tear, rotator cuff tear, or chondral lesions.
Though ultrasound is deemed another diagnostic tool, it is not as
widespread as MRI due to being operator-dependent (1).
Once LHBD pathology is detected, primary approach is recommended
to be the non-surgical treatment. These conservative modalities include
oral anti-inflammatory drugs, physical therapy, resting, subacromial and
glenohumeral corticosteroid injections, and ice (5).
Surgical treatment is considered for the cases who do not respond to
conservative treatment of the biceps long head tendinopathies. Tenotomy
and tenodesis are the most common procedures with good outcomes and
high patient satisfaction (6). The most common complication of tenotomy
is the Popeye deformity, or Popeye sign. This finding is less common in
patients with increased fat and decreased muscle tissue at their arm and is
more disturbing for such patients (6,7). LHBT contributes to elbow flexion
and forearm supination. A study evaluating the functional and clinical
outcomes after tenotomy reported some degree of impact on the strength
of elbow flexion in patients undergoing biceps tenotomy (8). Nonetheless,
such impact has limited value in terms of clinical outcomes. It has been
reported that tenotomy may be adequate for elderly, less active patients (8).
Deciding on tenotomy or tenodesis may not always be easy as the
answer to which treatment is better remains controversial (6,8). Advocates
of tenodesis reported that the length and tension of the biceps muscle was
better preserved with improved elbow flexion and forearm supination, and
less common cosmetic deformity (Popeye sign) (9,10,11,12).
Tenodesis can be performed with an arthroscopic or open subpectoral
approach. No consensus exists on its approach, i.e. proximal or
subpectoral, or the material used for the procedure, e.g. tenodesis screw or
anchor (1,4,13,14,15,16). This article describes the biceps tenodesis
technique with an open subpectoral approach using all-suture anchors.
Surgical Technique
After usual preoperative preparations, intravenous antibiotherapy was
administered. The procedure was applied under general anesthesia or
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through interscalene block. The patient is placed in the beach chair position
(alternatively, lateral decubitus position). Covering procedures are
performed by applying anti-septic solution to the surgical field and its
surroundings. If available, mechanical arm holder is prepared; otherwise,
an assistant will be required to hold the arm and position it.
The acromion, distal clavicle, and coracoid are marked with a sterile
pen. A standard posterior portal is opened approximately 2 cm medial and
2 cm inferior of the posterolateral corner of the acromion. The trocar tip is
directed towards the coracoid and the joint is penetrated. At this point,
some authors argue that biceps should be evaluated before the joint is
inflated with fluid since the inflamed veins in the tendon sheath may
disappear due to the pressure by the fluid delivered to the joint (14,11).
Afterwards, the anterior portal is opened laterally from the marked
coracoid, and the cannula is inserted. The biceps tendon is pulled into the
joint via the probe inserted from the anterior cannula to check tendon
mobility and whether there is inflammation in the intertubercular region.
The peel-back test (while the arm is abducted and externally rotated) is
performed to assess the attachment site of LHBT for presence of SLAP
lesion (5). The biceps tendon is released from its attachment on the glenoid,
supraglenoid tubercle, through shaving, arthroscopic scissors, or a
radiofrequency probe. If there is stump in the tendon, it is corrected with
shavers. Other necessary procedures are performed in the glenohumeral
joint, if present. In cases where subpectoral tenodesis is planned, the
procedures for the subacromial space are left to be performed after the
tenodesis as tenodesis becomes compelling due to increased soft tissue
edema secondary to prolonged subacromial fluid extravasation.
For the subpectoral approach, the arm is positioned into 300 abduction
and 300 external rotation. The attachment of the pectoralis major is
palpated on the anteromedial side of the proximal humerus. A 3-cm vertical
incision is made starting from 1 cm proximal to the lower border of the
pectoralis major tendon and extending distally (Figure 1). Prior to incision,
local anesthetic (bupivacaine) can be administered subcutaneously to
reduce postoperative pain. The skin and subcutaneous adipose tissue are
passed towards the humerus carefully, avoiding the neurovascular
structures in the axilla. The fascia of the pectoralis major is reached. If
cephalic vein is encountered at this stage, it means that the dissection has
just remained both lateral and proximal to where it should be. The fascia is
cut from the inferior aspect of the attachment of the pectoralis major, and
loosened by blunt dissection with scissors or finger. Meanwhile, the
pectoralis tendon is retracted proximally and laterally. LHBT is palpated
in the bicipital groove. The tendon is passed around with the help of a rightangle clamp (Figure 2) and pulled out. The clamp is put at the tip of the
biceps tendon cut from the proximal end. In the distal portion of the
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bicipital groove, the site that is approximately 1 cm proximal to the distal
border of the pectoralis major tendon is prepared for anchor placement
(11). At this stage, palpation of the bicipital groove could provide better
anatomical orientation. Afterwards, drilling is performed from the
designated place for the anchor to be perpendicular to the anterior cortex
of the humerus (Figure 3). Then, the double-loaded anchor (all-suture
anchor) is placed on the bone (Figure 4). Whether anchor fixation is
sufficient or not is checked by pulling the ropes. The double-loaded anchor
features two different colored ropes with a total of four legs. Two strands
of different colors are fixed on both sides of the tendon via a free needle
by Krakow locking loop technique such that it leaves about 2 cm of the
tendon proximal to the musculotendinous junction of the biceps (Figure 5).
This proximal part of the tendon is cut and resected (Figure 6). The anchor
is pulled from its two different colored legs, which are free from the ropes
(Figure 7). This pulls the tendon prepared with the Krakow locking
towards the anchor. The tendon settles in the anterior cortex of the
humerus. The tendon is secured to the bone by tying the anchor's ropes.
After plenty of irrigation and bleeding check, the anatomical layers are
closed appropriately. If there is a planned intervention for the subacromial
space, skin closure should be completed beforehand. Otherwise, the risk of
contamination would be increased for the surgical field by the axillary
flora.
The complications of subpectoral biceps tenodesis, albeit uncommon,
include hematoma, infection, restricted mobility, material irritation,
vascular and neural injuries, proximal humerus fracture (15).
The restrictions and exercises as part of the postoperative care may vary
according to the presence of other performed procedures in the shoulder.
A three to four weeks of shoulder-arm sling is recommended for
subpectoral biceps tenodesis. Active elbow flexion and active forearm
supination should be avoided for a duration of six weeks, when other active
and passive shoulder and elbow movement exercises are allowed.
Advantages of subpectoral tenodesis over arthroscopic approach
include the steepness of the learning curve, lower rates of persistent pain
and restricted movement, and removal of tendons and synovium from the
bicipital groove as a potential source of pain (17,18).
Biomechanical cadaver studies reported that screw application
provided stronger fixation in subpectoral biceps tenodesis (13,19).
However, no significant difference was found in the clinical outcomes of
subpectoral tenodesis performed with screws versus all-suture anchors
(20,21).
Some authors have concerns about that biceps tenotomy or tenodesis
potentially disrupts LHBT's compression function on the humeral head,
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which in turn, contributes to the predisposition to arthropathy. However,
this is not justified by relevant data in the literature so far (7). Subpectoral
biceps tenodesis is a reliable and effective surgical procedure for eligible
patients in the appropriate indication.
Figure 1. A 3-cm vertical incision is made starting from 1 cm proximal
to the lower border of the pectoralis major tendon, extending distally.
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Figure 2. The tendon is crossed with the help of a right-angle clamp.
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Figure 3. Drilling is performed.
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Figure 4. All-suture anchor is placed on the bone.
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Figure 5. Both sides of the tendon are sutured with Krakow locking loop
technique.
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Figure 6. The remaining tendon is resected.
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Figure 7. The tendon is fixed to the humerus by pulling on the free ropes.
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CHAPTER VII
DEMOGRAPHIC CHARACTERISTICS OF PATIENTS
UNDERGOING RHINOPLASTY
Kenan Selcuk Tuncay
INTRODUCTION
The frequency of cosmetic surgeries has been increasing in recent years
in our country as well as in the world. Rhinoplasty is one of the most
common cosmetic surgeries.1,2 Especially in our country, its popularity has
increased in the last decade. The reasons of this increase are, traditional
Turkish noses are usually big and with humps of varying degrees, image
has become very important especially among younger adults, the number
of surgeons performing this surgery in Turkey has increased excessively
within the past decade and the costs of the surgery have also decreased.3
Although rhinoplasty is considered to be very popular among young
women of the caucasians, this procedure is widely applied today in all
racials, all genders, all ethnic groups, all age groups and various
sociocultural classes. In a research published in the literature on age
distribution, they showed that in 2013, 20% of all rhinoplasty patients were
men, and 30% of these were non-caucasian patients.4 In addition, when
looked at the age of patients undergoing rhinoplasty, it was reported that
approximately half were between 19 and 34 years old, and the other half
were under 19 or over 34.4,5 It has been reported that rhinoplasty is also
done frequently among Asians, especially in Iran, the rate of rhinoplasty is
180 per 100,000 in the population.6,7 Also, other psychological problems
such as body dysmorphic disorder and depression have been reported to be
more common among patients undergoing rhinoplasty.8,9
Although rhinoplasty is considered as an elective and safe surgical
procedure, it can lead to many major and minor complications.10,11 The aim
of this study is to demonstrate the demographic characteristics of patients
undergone rhinoplasty in order to manage this surgical procedure, which
is applied increasingly in the society in an appropriate and safe way, and
to help reduce the related medical and psychological problems, and to
make the surgical results more successful.
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MATERIALS AND METHODS
Retrospectively, the information of patients who had rhinoplasty at
Uşak Private Medicalpark Hospital Otorhinolaryngology and Head and
Neck Surgery Clinic between January 2017 and December 2019 was
collected. Information on patients' ages and genders was evaluated (n:
159). The study included those who underwent primary rhinoplasty or
septorhinoplasty. Patients with missing data and patients who underwent
revision rhinoplasty were excluded from the study. The demographic
characteristics associated with the patients' ages and genders were
compared by year, 2017, 2018 and 2019, respectively.
The obtained data were analyzed using SPSS (Statistical Package for
Social Sciences, Version 26). With the chi-square test, the distribution of
genders and age distribution were analyzed by years. The distribution and
statistical interaction of patients' ages and genders by years was evaluated
using the Anova test. Demographic characteristics of patients regarding
their age and gender were compared between years for 2017,2018 and
2019.
RESULTS
The data of 44, 53 and 62 patients who underwent rhinoplasty in 2017,
2018 and 2019 were collected, respectively. From studied populations,
59.1%, 69.8% and 66.1% patients in 2017, 2018 and 2019 were female
respectively. The female to male ratio was 1.4, 2.3 and 1.9, in 2017, 2018
and 2019, respectively. The mean age of the female patients was 27.6, and
the male patients were 29.4. The mean age by years was 28.8, 29.8 and
27.5 respectively in 2017, 2018 and 2019.
The demographic characteristics of the patients by years are shown in
table 1. As a result of the chi-square test, no statistically significant
difference was found between the genders of the patients and the years (p>
0.05). As a result of the Anova test, no significant difference was found in
the distribution of the mean age of the patients by years and genders (p>
0.05). The distribution of the age and rhinoplasty years of the patients
according to their gender are shown in graphics 1 and 2. The total number
of patients who underwent rhinoplasty in both genders increased in
parallel with the years.
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Table 1: Demographic characteristics of patients underwent rhinoplasty
in 2017,2018 and 2019 in Medicalpark Special Hospital in Uşak, Turkey
Variable
Gender
(no. %)
Female
Male
Age
(mean SD)
Female
Male
Total

2017
(n:44)

2018
(n:53)

2019
(n:62)

P value

26
(59.1%)

37
(69.8%)

41
(66.1%)

>0.05

18
(40.9%)

16
(30.2%)

21
(33.9%)

29.11
(7.02)

30.33
(8.42)

24.61
(6.32)

30.34
(7.57)

29.81
(9.28)

28.97
(8.47)

28.82
(8.023)

29.84
(7.294)

27.50
(8.05)

>0.05

Graphic 1: Distribution of age and rinoplasty years in males

Graphic 2: Distribution of age and rinoplasty years in females
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DISCUSSION
While harmony and symmetry are the most important targets in every
cosmetic surgery, expected results and goals differ in patients. There is no
universal result for each patient, even if education and lifestyle are similar.
Each procedure should be planned individually for each patient.12
Rhinoplasty continues to rank first among the most complex and
technically the most labor-intensive among all cosmetic surgeries.12
Although women compose the majority of rhinoplasty patients, there is
an increase in the male patient population who underwent rhinoplasty.12
More than half of the population (65%) in our study consisted of female
patients and no difference was found between the years in terms of gender
distribution. In a similar study in Sweden, the female to male ratio was
found to be 1.3: 1.13 In our study, this ratio is 1.8: 1. In a study in Iran,
79% of patients who underwent rhinoplasty were reported to be women.14
In an another study in Iran, the demographic characteristics of patients
who underwent rhinoplasty with a 10-year interval (2005-2015) at two
different time periods were examined and it was reported that the majority
of these patients were women and the ratio of female to male was 3: 4 in
two different time periods.15 In the same study, the mean age was found to
be 24 for 2005 and 27 for 2015, and it has been observed that the mean age
of those who underwent rhinoplasty has increased in recent years.15 In our
study, we found the mean age of patients who underwent rhinoplasty to be
28.8, and we did not find a statistically significant difference in the mean
age by years of 2017, 2018 and 2019.
The age range of patients undergoing rhinoplasty is very wide all over
the World. In a study in the USA in 2015, patients who underwent
rhinoplasty above 35 years of age, satisfaction rate was found to be lower
in the evaluation of their nose and facial appearances than younger
groups.12 The reasons for this have been shown that older patients show
less positive reaction to major changes in facial appearance after
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rhinoplasty, that is, they are more accustomed to old facial appearance, and
other aesthetic problems that occur on the face with aging.12 As another
reason, it has been shown that rhinoplasty patients who wait until an older
age has been waiting because they have less problems in their nose and that
there will be no great change after surgery due to this, their satisfaction
levels are lower.12
In the USA, where ethnic and racial differences are very high, it is
expected that in less than 30 years, non-Caucasian people will become the
majority of population who undergo cosmetic surgery , while the number
of non-Caucasian people who undergoing cosmetic surgery continues to
increase rapidly.16
Many studies have found that body dysmorphic disorder and other
psychological problems are higher in the patient group seeking
rhinoplasty.8,9 But in a study in Iran, the rate of psychological disorders in
patients with rhinoplasty was found similar to the normal population.17.
CONCLUSİON
A better understanding of the change in the demographic characteristics
of rhinoplasty patients, which have been on the rise in the world and in our
country in recent years as in our study, is important for meeting the targeted
results and expectations after surgery. Especially in recent years, the
increase in the mean age and the changes in the female to male ratio in
patients who underwent rhinoplasty, affect the surgical success criteria.
Further studies are needed to evaluate other factors that may affect the
epidemiological features of rhinoplasty in our society.
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CHAPTER VIII
DIAGNOSIS OF AETIOLOGY AND TREATMENT OF EPISTAXIS
Mustafa Mert Başaran & Nazlı Başaran

Nasal Vascular Anatomy
Epistaxis or nosebleed is a common symptom in both otorhinolaryngology clinics and emergency departments (ER). Mostly causes panic and
anxiety in patients and their families, the conscious and controlled care of
the patients will create confidence and trust between otolaryngologists and
ER doctors.
Little area or Kiesselbach’s plexus is the area on the anterior nasal septal
mucosa where the bleeding occurs the most in pediatric and adolescent patients. Depending on the ostium of the maxillary sinus localization; bleedings in front of the ostium are called anterior bleeding; whereas behind of
the ostium are called posterior bleedings. About 80-90% of the nosebleed
are happened anteriorly. On the other hand, geriatric and patients with
chronic diseases such as hypertension are believed to bleed posteriorly. The
posterior area is called Woodruff plexus which is localized on the posterior
nasal septal mucosa. Nasal blood supply is carried by ethmoidal artery
from internal carotid artery and facial and internal maxillary artery from
external carotid artery. Ethmoidal artery is responsible for the vascularization of superior portion of the middle turbinate. 1/3 of the anterior portion
of the nasal septum and its’ equivalence in the lateral nasal wall are fed by
anterior ethmoidal arteries. Anterior part of the nasal septum which is
called Little area or the Kiesselbach’s plexus are supplied by sphenopalatine artery, terminal branches of anterior ethmoidal artery, superior labial
artery of the facial artery. Woodruff plexus are also supplied by the sphenopalatine and posterior ethmoidal artery. Sphenopalatine artery is responsible for the blood supply of most of the nasal septum and lateral wall and
the areas below the middle turbinate. Posterior ethmoid artery together with
anterior ethmoid artery carry blood to medial wall of the orbit, superior
turbinate and its’ reciprocal in the lateral nasal wall.
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Aetiology
Nosebleed occurs about 60% of the general population (1). Studies
showed that it is generally seen below the age of 10 and above the age of
35 (2,3). It is shown that pediatric patients who are below the age of 5
experience epistaxis at least once (4). Statistical analysis shows it is common among in men in youth (5) but it becomes equal through ages (6).
Although aetiology still remains to be idiopathic, some sources divide
epistaxis into two groups. Primary and secondary epistaxis are named in
correlation with the nasal disorders. Primary epistaxis is caused by nasal
disorders whereas secondary epistaxis is a result of systemic diseases or
drug use.
We divide the factors as local, systemic and environmental. Trauma is
the most common cause among the local aetiology. Especially in the patients below the age 35, trauma is the most common cause. Childhood epistaxis generally occur at nights and mostly related with nose picking, traffic
accidents, impacts or foreign bodies (7,8). Foreign bodies create mucosal
irritation, thus laceration and ulceration. Bleeding often occurs after ulceration. Undiagnosed foreign bodies cause granulation (9,10).
Habits like sniffling, blowing nose, sneezing can cause epistaxis. In addition, topical nasal sprays can cause nosebleed in long term (11). Local
factors require surgeries. These factors are nasal septal deviation, septal
perforation, nasal polyposis, sinusitis, upper respiratory diseases and intranasal masses. Juvenile angiofibroma must be thought if a patient is
young and male who has recurrent bleeding. Nasopharynx carcinomas
must be kept in mind in adults when there are also unilateral hearing problems (12,13,14).

Systemic reasons must be considered when the patients are over the age
of 50. Systemic diseases such as hypertension, chronic kidney failure,
problems in liver function can increase tendency for bleeding and extending the bleeding time. Similarly, diseases that cause disorders of platelet
function cause epistaxis. These diseases include hemophilia, hemorrhagic
telangiectasia, Osler Weber Rendu disease and von Willebrand disease
(15). Granulomatous diseases such as syphilis, Wegener’s, sarcoidosis and
tuberculosis can increase the risk of bleeding. Pregnancy is a common
cause of epistaxis. First and second trimester of pregnancies have the most
predisposition of bleeding.
Apart from local and systemic reasons environmental factors are also
important. Smoking or exposure of smoke, temperature, moisture and altitude are some of the important aetiological factors (16,17). Factors that
increase the tendency and convenience of bleeding are important as many
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otorhinolaryngologist generally trifle. Drugs that increase bleeding period
and nutrients must be kept in mind. Especially when dealing with recurrent
epistaxis or multiple sources; reasons of coagulopathy must be questioned
such pharmacological or dietary factors. Aspirin, non-steroidal anti-inflammatory drugs, anticoagulants and antiplatelet agents such as warfarin
and clopidogrel, dipyridamole inhibit platelet aggregation and cause epistaxis. About 42% of patients who attend to emergency departments have
a history of use of pharmacological agents (18). In addition, chloramphenicol, thioridazine, carbenicillin and hyperosmolar sodium chloride eye
drops are believed to cause epistaxis (10). In addition, excessive alcohol
use can increase bleeding. However, alcohol use is controversial. A showed
an increase risk of bleeding when there is 1 to 10 glass of alcohol use but
showed a decrease when drank more than 10 glasses. This mechanism is
believed to be related with platelets but is not fully explained (10).
In our study, we studied 100 patients who had attended to our outpatient
clinic with the nosebleed complaints. As a result, we found that the most
common nutrients in our population that increases the risk of epistaxis are
garlic, gingko biloba, ginseng, red fruits, turmeric, cinnamon, ginger, anise
and food that contain omega-3.

Nutrients Related with Epistaxis
A- Garlic
Garlic (Allium sativum L.) is a bulbous culture plant from the family of
Liliaceae. Its original home world is southern Asia. There may be differences in chemical combination because of the differences in production.
Ancient Egyptian papyruses, bible and old Indian and Rome periods
(20,21). With sharp scent and pungent and appetizing taste, it is also very
important for medical needs. Garlic has more than 200 compounds.
Organ sulfides such as alliin, methylene, isohaline, cycloalliinis included in the structure. Essential oils, enzymes like allianz, peroxidase and
myrosinase, carbohydrates such as sucrose, glucose, minerals, amino acids,
vitamins such as A, B1, B2, C niacin are substances in its composition
(22,23). Other sulfur compounds in its composition are allyl sulfites, allyl
cysteine sul-oxide, methyl allyl thiosulfate and 0.1% -0.2% sulfur essential
oils (24).
Garlic reduces platelet aggregation through three pathways. Preventing
new platelets by lowering Thromboxane A, inhibition of platelet aggregation by increasing nitric oxide, inhibition of platelet formation by inhibiting
glycoprotein IIb / IIIa platelet receptors. The organosulfur compounds contained in Allium sativum have an additive effect on coagulation mecha-
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nisms. Accordingly, anticoagulant effect and INR value increase. This antiplatelet activity is beneficial for the cardiovascular system, but to be careful use with anticoagulant drugs (20).
B- Ginkgo Biloba
Ginkgo biloba is called the "living fossil". It can live over a thousand
years. It is about 40 meters high. Ginkgo biloba, which is unique to
China, but also grows all over the world (25).
The main components of Ginkgo biloba leaves are flavonoids. It
consists of flavanols which are coumaric acid esters, such as mono, di
and tri-glycosides, camferol and quercetin. Ginkgo biloba extract contains about 24% flavonoid, 7% proanthocyanidine and 6% terpenoid
(24,26,28). Ginkgo biloba leaf contains flavonoids, ginkgolides and bilobalides. These compounds are widely used in the medical field. It is
responsible for the pharmacological properties of terpenoids, Ginkgo
biloba (28).
Extract from Ginkgo biloba leaves, inhibits platelet-activating factor. It also effects on cerebral blood flow and increases nitric oxide production. It may increase bleeding due to these effects (29).
C- Ginseng
Ginseng is a perennial plant from the Araliaceae family. There are
about eleven different types of ginseng. The most common used are
Panax ginseng, Panax quinquefolius and Panax notoginseng. Panax ginseng is known as Korean, Panax quinquefolius is known as American,
Panax notoginseng is known as Chinese (30). White ginseng is harvested at the age of 3-6 years. It can be stored in dry weather or it can
be converted into red ginseng by cooking in the oven. These two different methods change the saponine content of the root. This also changes
the effectiveness of the plant (31).
Triterpene saponins are found in the structure of the plant. They can
also be in the form of oleanolic acid.
Ginseng contains forty-three kinds of triterpene glycoside saponine
which are named ginsenoside. It also contains nitrogenous compounds
such as proteins, peptides and alkaloids (24, 32).
A study reported that 100 g of ginseng roots contain; 338 kcal
energy, 12.29 g protein ve 70 g carbohydrate. It also include A, B1, B2,
B12, C, E vitamins, niacine, calcium, iron and phosphorus. Crude ginseng contains large amounts of nutrients such as glucose, fructose, sucrose maltose, and arginine (33).

89

Side effects related with use of ginseng, hypertension, insomnia,
headache, vomiting, nosebleed, low INR levels and anti platelet effect
(34,35).
D- Red Fruits
Resveratrol, which is found in high amounts in the peel of black
grapes, is an antioxidant molecule.
The biologically active form of resveratrol is trans resveratrol which
is found in tea, red wine, grapes, peanuts, blueberries and some other
fruits. Resveratrol has a trans, cis isomers, and glycoside form (36-38).
All forms of resveratrol are present in red fruits, especially red grapes.
In particular, red wine contains high resveratrol due to fermentation.
Studies have shown that resveratrol reduces lipid synthesis, inhibits
eicosanoid synthesis in leukocytes, inhibits arachidonate metabolism,
inhibits platelet aggregation and activity of some protein kinases, blood
thinning and vasodilating effect (39-42).
E- Turmeric
Turmeric is widely grown in China and India. It belongs to the ginger family. It is a perennial herbaceous plant with yellow flowers and
large leaves. Turmeric is a polyphenolic plant. It has a bitter taste. It
also named turmeric, saffron root, yellow dye, turmeric, castor saffron.
It can be in the form of fingers (rhizome) and powder The active ingredient of turmeric is curcumin. 1 wipe teaspoon of turmeric (~ 3 grams)
contains 30-90 mg curcumin. It is used in doses of 200 mg/ day.
Curcumin is a pigment obtained from the roots of the plant named
Curcuma longa (43). In recent years, interest in turmeric has increased
due to its anticarcinogenic effects.
It is a good source of vitamins A, E, C, Glutathione (GSH, GSSG),
B1, B3 and B9. It is a powerful antioxidant plant due to its phenolic and
flavonoid content. Turmeric contains 3-7% of essential oil. It contains
sesquiterpenes such as alpha and beta turmerone, ar turmeron, alphacurcumin, zingiberen. Even when stored under suitable conditions, the
amount of essential oil is lost by 0.5% per year (44).
Curcumin, the active ingredient of turmeric, raises INR. Therefore,
it may cause bleeding in the nose and pharynx (45).
F- Ginger
Ginger (Zingiber officinale Roscoe, Zingiberaceae) is a plant that
grows naturally in South Asia. Ginger is similar to an orchid with its
pink flowers. Most of its production is made in China and India. There
are two different types of plant that are frequently used. White ginger
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has peeled rhizomes. It is most commonly produced in Jamaica. Black
ginger has crustacean rhizomes. It is produced in China (46).
Ginger rhizomes contain 4.7-7.5% oleoresin. Gingerols, dehydration
products, wipes, fixed oils, waxes are found in the non-volatile part of
the plant. It contains 1-3.3% essential oil. %30-70 of essential oil are
sesquiterpenes. It also contains, sesquiterpenes such as f3- bisabolen,
(-) zingiberen, f3-seskifellandren, (+) - ar-curcumen, and geranial and
neral from monoterpenes and carbohydrates, starch (40-60%), proteins
(9-10%), lipid (6-10%), lecithin, niacin, vitamin A, minerals and amino
acids (47).
Ginger is used in antispasmodic, antiemetic and dyspepsia treatments. It is an in vitro thromboxane synthase inhibitor. It prolongs
bleeding time. It may interact with anticoagulants and antithrombotic
drugs such as aspirin, warfarin and ticlopidine (48,49).
G- Cinnamon
Cinnamon (Cinnamomum zeylanicum and Cinnamon cassia) belongs to the family of laurel (Lauraceae).
It’s homeland is South and Southeast Asia. Cinnamon is not grown
in our country. Because our climate is not suitable. The most known
types are Ceylon cinnamon (C.zeylanicum) and Chinese cinnamon
(C.cassi A). Chinese cinnamon is larger tree than Ceylon. It can grow
up to 10-12 meters. It is more burning, sharp and worthless than Ceylon
cinnamon (50).
Its main component is cinnamic aldehyde which is an essential oil.
It also contains mannite, mucilage, starch, phenol carbonic acid, classic
oxalate, ejeol and a small amount of β-Sitosterin. Ground cinnamon
contains about 11% water, 81% carbohydrates (including 53% dietary
fiber), 4% protein and 1% fat (51).
Cinnamon has been used as a digestive system assistant in traditional
medicine for many years. In 2008, the European Food Safety Authority
reported that the maximum acceptable daily intake (TDI) of coumarin,
was 0.1 mg per kilogram of body weight. It has been reported that coumarin causes high concentrations of liver and kidney damage in people
with CYP2A6 polymorphism and increases the susceptibility to bleeding by inhibiting vitamin K synthesis (52).
H- Omega-3

Omega-3 fatty acids are essential fatty acids (EFA). Its deficiencies
can cause some diseases. Eicosapentaenoic acid C20: 5n-3 (EPA) which
is one of the omega-3 fatty acids, is effective in preventing cardiovas-
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cular problems. Docosahexaenoic acid C22: 6n-3, (DHA), which is another one of the omega-3 fatty acids, is effective in visual function,
growth and brain development (53).
EFA is the precursor of eicosanoids and their products (prostaglandin, thromboxane and leukotrienes) in the organism. The main source
of EPA is marine fish. Rich eating habits from EPA show antithrombotic effects (54). The U.S. National Institute of Health recommended
the daily intake of 650 mg EPA-DHA, 2.22 g alpha linolenic acid and
4.44 g linoleic acid (55).
It has been reported that high doses of omega intake may cause bleeding. Because it increases the effectiveness of blood-thinning drugs. (56).
Treatment
A quick and efficient history of the patients must be taken when dealing
with epistaxis. The localization, duration and frequency must be asked.
80% of nose bleed can be dealt with right diagnosis and sufficient treatment
even in primary care (57). Generally heals spontaneously but small percent
of cases show persistant and recurrent epistaxis. Cardiovascular
complications occur rarely.
Rhinologic examination shows an increase in vascularization on the
nasal septal mucosa. One should also examine for local agents such as nasal
septal deviation, perforation, foreign bodies and purulent secretions or
nasal polyposis.
First of all, airway and circulation safety must be secured in patients
with epistaxis. If the cause is trauma that causes airway obstruction;
intubation or tracheotomy can be needed. Patients who have respiratory
disfunction must be treated with oxygen. Every patient should have
vascular access. Complete blood count and coagulation markers should be
looked in patients who have prolonged bleeding. Patients who have
hypotension must be treated with intravenous hydration. After vital
findings are normal, Hippocratic maneuver should be done. An appropriate
position where patients are sitting upright with their head slightly
downward. Pressure must be applied to nose for about 10 to 15 minutes.
Ice can be applied to back of the neck. Many bleedings stop after this
simple maneuver. Hot waters is also believed to be as effective as nasal
packing to stop bleeding (58). decongestant nasal sprays can also be used
for epistaxis by vasoconstriction.
Cotton strips soaked with adrenaline if there is not any contraindication
such as hypertension are put through nasal cavities for better exposure.
After putting them out, by the help of cold water or aspirators clots must
be cleaned. If a suspicious haemorrhagic focus is found, the vessel should
be cauterized by chemical coagulation with silver nitrate or bipolar
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coagulation. If the vessel is not observed clearly or if there is continuous
bleeding, nasal packing can be necessary. Cotton or ribbon gauze can be
put into nasal cavities. Packings can remain in the nasal cavities for two ot
five days. If the bleeding continues although anterior nasal packing is done
or the bleeding comes from posterior of the cavity; posterior packing that
will include the choana. Posterior packings can be sutured packed of
sponges or foley probes or specially made catheters. Patients with nasal
packings are prescribed with antibiotics and analgesics. Allergic symptoms
such as sneezing because of packing can be dealt with antihistaminics.
Complications of nasal packing are infections, toxic shock syndrome,
adhesions and necrosis. One must not forget that incorrectly placed nasal
packing is also traumatic for the patient which damages the nasal mucosa
and worsens the bleeding. Patients who are elderly or with a bad general
condition, chronic diseases such as hypertension, coronary artery diseases
must be hospitalized if anterior nasal packing is done. All patients who are
treated with posterior nasal packing must also be hospitalized. Nasal
packings soaked with topical antibiotics are reported to have lower
infections (59).
If a vessel is located and cauterized or there are multiple vessels or there
is no significant vessels for cauterization; topical antibiotics can be given
for twice a day.
Sometimes it is not possible to see a definite vessel in a continuous
bleeding or if the patient is too agitated; endoscopic coagulation under
sedo-analgesia. Nasal septum deviations, inferior meatus, nasal floor and
lateral wall, anterior wall of the sphenoid sinus are easily examined via
endoscope.
In some cases, nasal packing or coagulation may not be enough. In this
cases, ligation of the main arteries might have an answer. On other solution
in cases with continued bleeding septoplasties might be needed. Bleedings
from upper nasal cavity can be dealt with ligation of ethmoid arteries;
bleeding from posterior can be dealt with ligation of sphenopalatine artery.
Some authors believe as soon as ligation is performed it is better as it will
decrease the length of stay in the hospital. In addition patients who have an
obstacle to prevent from putting nasal packing, contraindication of blood
transfusions, can be good candidate for ligation in the first step (60).
Endoscopic ligation of sphenopalatine artery has been shown nearly 95%
success rate. After a simple uncinectomy, mucosa of the lateral wall
between middle and inferior turbinate is excised and sphenopalatine artery
is identified from the foramen. After anterior ethmoidectomy, ethmoidal
artery can be identified on the roof. Ligation of ethmoidal artery is
suggested when there is bleeding above the middle turbinate and if the
bleeding continues after ligation of the sphenopalatine artery. Ligation of
ethmoidal artery can also be done externally. However one must know the
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close relationship between ethmoid artery and optic nerve (3-17mm).
Ligation of the external carotid artery can be performed after a horizontal
incision between hyoid bone and superior border of thyroid cartilage. After
sternocleidomastoid muscle is retracted and internal jugular vein is seen
and retracted, bifurcation of the carotid artery is identified. Then finding 1
or 2 main branches of the external carotid artery will define the artery, so
that ligation can be performed. Success rate is found to be about 45%.
Resistant bleeding can be dealt with the ligation of internal maxillary
artery. Reaching to internal maxillary artery can be endoscopic,
transantrally or transorally. By this technique, both sphenopalatine and
descending palatine arteries can also be ligated. Arterial embolization of
internal maxillary artery can be done as most of the persistant bleedings
come from internal maxillary artery. But angiography must be done
priorly. Coils, gelfoams, polivinile alcohol particles can be used in
embolization. Embolization shows a high success rate between 82% - 96%
(61,62). Complications include facial pain, hematoma, trismus, necrosis,
facial paralysis, facial atrophy or cerebrovasculer diseases.
Hereditary haemorrhagic telangiectasia is a rare autosomal dominant
inherited disease generally affects early adults by creating haemorrhagic
telangiectasia on mucosal surfaces of oral cavity, lips and gastrointestinal
tract. Nose bleeds may become frequent in time and respond to cautery.
But in severe cases, skin grafts of nasal septum or Young’s procedure of
closure of nasal cavity can be done.
Finding the cause of epistaxis is important for choosing the right
treatment modality. Also there have been many factors contribute to
epistaxis, a cause is found only in 15% of cases. Idiopathic epistaxis is
called for rest of the cases. Envoironmental factors are generally
overlooked by many physicians but nutrients also play an important role in
epistaxis. Thus, nose bleeds who do not require cauterization or recurrent
cases after an appropiate therapy is given must be questioned for nutritional
or dietary factors. It is suggestible that patients must reduce the amount of
consumption of garlic, ginkgo biloba, ginseng, red fruits, omega-3,
turmeric, ginger, cinnamon.
Conclusion
Epistaxis can be prevented by avoiding patient from blowing nose, maneuvers that increase intracranial pressure, or avoiding any trauma. Hippocrates maneuver can stop bleeding for most of the cases. After acute
phase antiseptics or moisturizers can be used. Patients must avoid dust,
smoke or allergic materials. While it is mostly overlooked, nutrients that
increase the duration of bleeding time and increase the risk of bleeding
must be prevented or at least decreased. To sum it up, one must diagnose
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the right aetiology of epistaxis by thinking general approach and take a
good history of the patients to fully prevent it and cure it.
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CHAPTER IX
CHOLESTATIC LIVER DISEASES IN CHILDREN
Baris Erdur
Definition:
Cholestasis is defined as a decrease in bile flow due to impaired
secretion by hepatocytes or to obstruction of bile flow through intra or
extrahepatic bile ducts. Biochemically, cholestasis is defined as serum
conjugated bilirubin fraction greater than 1.0 mg/dL if the total serum
bilirubin level is less than 5.0 mg/dL, or a value of conjugated bilirubin
more than 20% of total bilirubin if the total bilirubin level is 5.0 mg/dL or
higher. Cholestasis is a pathologic condition but it is not a disease. Diseases
presenting with cholestasis are called as cholestatic liver diseases.
Epidemiology:
Cholestasis is a relatively common pediatric disorder, especially in
neonates, affecting approximately 1 in every 2500-5000 live births.
Cholestatic liver diseases are significant cause of morbidity and mortality
in infants and children. In children, cholestatic liver diseases are the most
common indications of pediatric liver transplantation.
Physiopathology:
Production of bile acid pool and excretion of bile are two of the major
functions of the liver. The composition of hepatic bile is 97-98% water,
0.7% bile acids, 0.2% bilirubin and 0.5% fats (phospolipids, cholesterol,
fatty acids) and inorganic salts. Bile acids primarily play role in digestion
and absorption of lipids. Phospolipids prevent bile canaliculi epithelium
from the toxic affects of bile salts. Bile acids are produced from cholesterol
in hepatocytes and they are called as primary bile acids. Primary bile acids
are conjugated by taurin and glycine aminoacides and called as bile salts.
Other components of the bile pass in to hepatocytes from the sinusoidal
membrane. Content of the bile matures in the hepatocyte and mature bile
is excreted from the canaliculary membrane. In all of these phases many
transporter proteins play roles. For example, MDR3, BSEP and MRP2
transporter proteins are responsible for the excretion of phospolipids, bile
salts and direct bilirubin in to biliary canalicules respectively. Disorders in
the functions of these proteins result in cholestasis in the abscence of
biliary obstruction. Bile flows out of the liver through the left and right
hepatic ducts, which come together to form the common hepatic duct. This
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duct then joins with a duct connected to gall bladder, called the cystic duct,
to form the common bile duct. Common bile duct opens to duodenum. In
the intestinal system, bile acids are deconjugated by intestinal bacteria and
secondary bile acids are synthesized. These bile acids are reabsorbed from
the intestinal system and transported to liver again by portal system. This
cycle is called as entero-hepatic cycle. Bile salts go through this cycle
about 10 to 12 times a day. Disorders in the synthesis or the transportation
of the bile acids and other contents of the bile in to the intestinal system
and disorders in the enterohepatic circulation develop cholestasis.
The excreted bile has two major roles: digestion and absorption of lipids
and excretion of bilirubin, cholesterol, drugs and toxin from the blood. In
cholestatic liver diseases, unexcreted and retainen bile injures hepatocytes
and bile ducts. Cholesterol can not be excreted and hypercholesterolemia
develops. Deficiencies of fat soluble vitamins occur. Due to fat
malabsorption intestinal calcium and phosphorus lost increase. Serum
direct bilirubin level increase and urine become dark. Stools become light
colored. Drug toxicities and hormonal disorders may occur.
Etiology:
Cholestasis can be due to an obstruciton at any level of the excretory
pathway of bile or can be due to a functional impairment of the hepatocytes
in the secretion of bile. Intrahepatic cholestasis can be due to a disease
involving the liver parenchymal cells and/or the intrahepatic bile ducts.
Intrahepatic cholestasis can be further subclassified as intralobular (disease
of transporter molecules and liver parencymal cells) and extralobular
(diseases involving intrahepatic bile ducts) cholestasis. Extrahepatic
cholestasis is due to excretory block outside of the liver, along with the
extrahepatic bile ducts.
Extrahepatic biliary atresia is the most common cholestatic liver disease
in the neonatal period and in infants and the most common indication of
pediatric liver transplantation. The most common form of biliary atresia,
accounting for approximately 85% of the cases, is obliteration of the entire
extrahepatic biliary tree at or above the porta hepatis. Most children with
biliary atresia are normal at birth and have a postnatal progressive
obliteration of bile ducts. The post natal onset may be an immune or
infection mediated process. Other common causes of extrahepatic
cholestasis in children are cholelithiasis, choledochal cyst, congenital bile
duct anomalies, and extrahepatic masses making pressure to the bile ducts.
The most common intrahepatic obstructive causes of cholestasis are
intrahepatic biliary atresia, Caroli disease, Alagille syndrome, ARC
syndrome, congenital hepatic fibrosis and sclerosing cholangitis.
Dubin Johnson syndrome, Rotor syndrome, progressive familial
intrahepatic cholestasis (PFIC) type 1, 2, 3 and benign recurrent
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intrahepatic cholestasis (BRIC) 1 are bile transport defects which lead to
hepatocellular type of cholestasis. In PFIC 1 and 2, FIC-1 and BSEP
transporter proteins are defective respectively and transport of the bile
acids to bile canaliculli are impaired. BRIC 1 is the mild form of PFIC 1.
In PFIC 3, MDR-3 transporter protein is defective and transport of the
phospolipids to bile canaliculli is impaired. In Dubin Johnson syndrome
MRP-2 transporter protein is defective and transport of the conjugated
bilirubin to bile canaliculli is impaired.
Infectious and metabolic diseases of liver cause hepatocellular type of
cholestasis. Infections can be viral, bacterial, parasitic or fungal. Most
common metabolic diseases of the liver that cause cholestasis are
galactosemia, tyrosinemia, hereditary fructose intolerance, glucogen and
lipid storage diseases, neonatal hemochromatosis, urea cycle disorders,
peroxisomal and mitochondrial disorders, congenital defects of
glycosilation, defects in bile acid synthesis, cystic fibrosis, Wilson disease
and alpha-1 antitripsin deficiency. Idiopathic neonatal cholestasis and
autoimmune hepatitis are other cholestatic liver diseases.
Transient neonatal cholestasis is encountered premature and low birth
weight infants because of immature bile acid synthesis, transport and
enterohepatic cycle. Cholestasis recovers spontaneously in several months.
Drugs, total parenteral nutrition, sepsis, hypoxia, congestive heart
failure, Budd Chiari syndrome, hypothyroidism, hypoadrenalism, genetic
syndromes,
langerhans
cell
histiocytosis,
hemophagocytic
lymphohistiocytosis are other causes of cholestasis in children.
History and Physical Examination:
The first approach is always the history. Infections and drugs used in
the pregnancy, maternal history of chronic hepatitis must be questioned.
History of prematurity, perinatal hypoxemia, total parenteal nutrition,
systemic diseases and infecitons in the early postnatal period, drugs used
must be recorded. Small maternal age is associated with biliary atresia, but
advanced maternal age is associated with chromosomal diseases. Low birth
weight is associated with idiopathic neonatal hepatitis. If there is a family
history of cholestatic liver disease, genetic and metabolic diseases must be
kept in mind. Feeding difficulties, failure to thrive, recurrent vomitting,
seizures and consanguineous marriage direct the clinicans to metabolic
diseases of the liver. Chronic constipation may be the sign of cystic fibrosis
and hypothyroidism. In PFIC 1 skin lesions and chronic diarrhea may
occur. Persistant hypoglycemia reminds us hypophyseal or adrenal
insufficiency.
Jaundice, orange-brown urine, light colored stools, pruritis must be
questioned in the history. Light colored stool is an important sign of biliary
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atresia. Pruritis independent of the severity of cholestasis occurs in PFIC
1, 2 and Alagille syndrome.
One of the major clinical effects of cholestasis is failure to thrive. The
mechanisms of failure to thrive include malabsorption, anorexia, poor
nutrient use, hormonal disturbances and secondary tissue injury. Jaundice
is the most important finding in physical examination. Hepatomegaly is
usually present and may be associated with splenomegaly in advanced liver
diseases. Dysmorphic features can be related to a genetic syndrome. Broad,
prominent forehead; deep-set eyes; and a small, pointed chin are typical
facial features of Alagille syndrome. Skin eruptions can be related to
infections. Xanthomas are seen due to hypercholesterolemia.
Laboratory evaluations:
Laboratory tests are performed for determining the liver functions and
evaluating the etiology of the cholestatic liver disease. Elevated alanine
transaminase (ALT), aspartat transaminase (AST) and lactate
dehydrogenase (LDH) indicate hepatocellular injury. Conjugated
hyperbilirubinemia, elevated alkaline phosphatase (ALP) and gamma
glutamyl transferase (GGT) disclose cholestasis. GGT is also important in
the etiologic evaluation. Low GGT levels are encountered in PFIC 1, 2 and
bile acid synthesis defects, in spite of cholestasis. Blood glucose, serum
albumin level and coagulation tests show synthetic funcitons of the liver.
Hypercholesterolemia and deficiency of fat soluble vitamins can occur as
a result of cholestasis. Early diagnosis and early treatment is very
important for the prognosis in biliary atresia, galactosemia, tyrosinemia
type 1, sepsis and hypothyroidism. For this reason laboratory evaluations
to investigate the etiology should focus on these diseases. Leukocytosis,
elevated serum C-reactive protein levels may indicate bacterial infeciton.
Urine analysis should be performed to exclude urinary system infecitons.
Serological tests for hepatotropic viruses and blood and other clinical
specimens' culture are helpful in the diagnosis of infectious etiology.
Thyroid function tests and basic metabolic tests are routinely performed.
Positivity of urine reductant substance and low levels of UDP-Glucuronyl
transferase enyzme indicate galactosemia. Increased urinary
succinylacetone is related to tyrosinemia type 1. Autoimmune hepatitis
antibodies should be studied in suspected patients. Echocardiography may
be helpful in the diagnosis of metabolic and genetic disorders. Abdominal
ultrasonography should be performed in all cholestatic children, by an
experienced radiologist. Abscence of gall bladder and extrahepatic bile
duct with the dilatation of intrahepatic bile ducts indicate biliary atresia.
Triangulary cord sign is highly spesific ultrasonography finding for biliary
atresia. Abdominal ultrasonography is useful in excluding choledochal cyst
and gallstone disease causing extrahepatic bile duct obstruction. However,
normal abdominal ultrasonography does not exclude biliary atresia
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precisely. Magnetic resonance colangiography can visualize the biliary
system in detail, but in infants and small children it requires sedation and
image artifacts are common. Hepatobiliary scintigraphy is rarely used at
the present time. Pediatric experience is very little in endoscopic retrograd
colangiopancreatography. Exploratory laparotomy and intraoperative
cholangiography is gold standart in the diagnosis of biliary atresia. Liver
biopsy is indicated in the diagnosis of suspected biliary atresia when other
clinical and laboratory tests are not helpful to make the exact diagnosis.
When Alagille syndrome, bile transport disorders, Wilson disease,
autoimmune hepatitis, alpha-1 antitrypsin deficiency, storage diseases are
suspected, liver biopsy can be performed. Cholestatic liver disease usually
present with similar histopathological findings, so experienced
pathologists and making a strong preliminary diagnosis before liver biopsy
are important.
Treatment:
The targets of the treatment of the cholestatic liver diseases are treating
the underlying disease if it is possible and treating the consequences of the
cholestasis.
Infectious diseases are treated by proper antimicrobial agents.
Restricted diets from galactose and tyrosin are vital for galactosemia and
tyrosinemia type 1. Wilson disease necessiates copper restircted diet with
copper chelation. Thyroid hormone replacement is required for
hypothyroidism. Immunsuppresive treatments are used for autoimmune
hepatitis. Surgical treatments are required for biliary atresia, choledochal
cysts, bile and choledochal stones causing obstruciton or cholecystitis.
Early diagnosis and hepatoportoenterostmy (Kasai procedure) are
important for biliary atresia. If Kasai procedure is performed before the
infant is 60 days old, succesful bile drainage can be obtained in up to 80%
of patients. After 90 days old, this ratio decreases under 25%. Liver
transplantation is performed if liver failure develops.
Treatment of the consequences of the cholestasis can be investigated
under 5 main titles:
1) Nutritional management: Energy requirement is
increased because of malabsorption and increased catabolism so
energy requirements will be 25% above normal. Principally enteral
nutrition is preferred. Ideal protiens intake is 2-3 grams of protein
per kilogram of body weight. Medium chain triglycerides and long
chain glycerides can be given half and half. If there is liver failure
complex carbonhydrates and branched-chained aminoacids are
preferred.
2) Choloretic agents: The mostly used choloretic agent is
ursodeoxychoic
acid
(UDCA).
UDCA
also
has
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immunomodulatory, antioxidant, sitoprotective and antiapoptotic
effects. Phenobarbital and glucocorticoids are other choloretic
agents which are used rarely for restircted indications.
3) Treatment of itching: There are many drugs used for the
treatment of itching. Cholestiramin, rifampycin, phenobarbital,
UDCA and antihistaminics are the main of these drugs. Partial
biliary diversion surgery and liver transplantation may be required
in severe cases.
4) Replacement of fat soluble vitamins: Vitamin A, D, E
and K are fat soluble vitamins and must be given to the patients
with cholestatic liver disease. The dosage of the vitamins change
from patient to patient by taking the age, body weight and severity
of the disease under consideration.
5) Treatment of hypercholesterolemia: UDCA and
cholestyramine
are
the
mostly
used
drugs
for
hypercholesterolemia. Statins are not suggested because of their
insufficient efficiancy and side effects in cholestatic liver diseases.
Cholesterol restircted diet is also ineefficient and may aggrevate
malnutrition.
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CHAPTER X
EOSINOPHILIC GASTROINTESTINAL DISORDERS IN
CHILDREN
Ishak Abdurrahman Isik
Introduction and epidemiology
Eosinophilic gastrıintestinal disorders (EGDs) first defined by Kaijser
in 1937 are chronic eosinophilic inflammation of various parts of the
gastrointestinal system (GIS) from the esophagus to rectum. Esophagus is
the most affected part of the GIS. Eosinophilic esophagitis (EoE) is now a
common cause of esophageal dysfunction both in adults and children. EoE
is well defined in children and an established guideline is also present.
Incidence and prevalence of EoE is increased in the last years especially in
industrialized countries. The incidence is estimated to be 1:1000 in US.
Eosinophilic inflammation causes food impaction and failure to thrive in
children due to irreversible fibrosis and sitricture of the esophagus. EoE
can affect any age but mostly males in the third and fifth decades.
Eosinophilic gastritis/gastroenteritis (Eg/EgE) is another form of the
EGDs. Eg/EgE is characterized by eosinophilic infiltration of the stomach
and/or mostly proximal small intestine. Some times EgE may also present
with inflammation of distal small intestine or colon. This inflammation
occurs without any known disorder causing tissue eosinophilia such as,
inflammatory bowel disease (IBD), intestinal parasitosis, malignancy,
polyarteritis nodosa or eosinophilic granulomatosis. Although the lack of
real epidemiological data, prevalence of EgE is estimated to be 22-28 per
100 000 persons in US. However, estimates from an insurance claims
database suggest these disorders are much rarer. Standardized estimated
prevalences of Eg, EgE, and colitis in this study were 6.3/100,000,
8.4/100,000, and 3.3/100,000, respectively. In a recent review of a
population-based database in the US of more than 35 million people,
Mansoor et al. reported that the prevalence of EgE in children
(5,3/100.000) was slightly higher than in adults (5,1/100.000); while just
the opposite pattern was true for eosinophilic colitis (EoC) (1,6/100.000 in
children and 2,3/100.000 in adults). Furthermore, EGIDs resulted to be
more prevalent in Caucasians (77,5% of all EgE and 81,80% of all EoC)
than African-Americans and Asians and in females than in males (57,7%
vs. 42,3% for EgE and 66,2% vs. 33,8% for EoC). The age at onset of
EGIDs varies widely, and a relevant number of cases have been described
in children (10,7/100.000 children in US); in adults, the disease typically
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arises between the third and fifth decade of life. In a large US survey on
EGIDs, Spergel et al. reported a higher prevalence of EGIDs in
urban/suburban regions rather than rural areas (7,2 patients/year vs. 5,2
patients/year respectively)
Pathogenesis
Although the pathogenesis of EGDs is only partially understood, an
allergic component is explored in most of the investigations. Most of the
patients have elevated serum IgE levels and some of them benefit from
elemental or elimination diet. Food allergies, individual genetic factors and
environmental factors might play roles in the pathogenesis of EGDs.
Eosinophils are present normally in the lamina propria of GIS of healthy
individuals except the esophagus. Eosinophils have an important role in
the defense mechanism of the host in parasitic infections and food allergies.
Parasitic and bacterial infections, tissue damage and allergens cause
activation and proliferation of the eosinophils. Histopathologically,
increased numbers of activated eosinophils with signs of degranulation
have been demonstrated in patients with EGDs. Highly bioactive
inflammatory mediators secreted from eosinophils couse mast cell
degranulation, which contains chemokines, cytokines, and lipid and neuro
mediators.
Both IgE mediated and cell-mediated immune response seem to be
involved in the pathogenesis of the EGDs. Food allergens are possible
triggers of inflammation especially in EoE. Food allergen-specific T helper
2 (Th2) cells expressing interleukin-5 (IL-5) have been identified in
patients with EGDs. Therefore, food exposure should activate the
differentiation of Th2 cells and accumulation of eosinophils into the area.
Granulocyte-macrophage colony-stimulating factor, IL-5 and IL-13, and
especially eotaxin family of chemokines might play a major role in the
accumulation and persistency of eosinophils into tissues. Eosinophil major
basic protein a cationic cytotoxic protein released from eosinophils also
causes local tissue damage and inflammation.
Gastrointestinal dysbiosis, anatomical malformations and ingested or
inhaled allergens are also thought to induce eosinophilic inflammation in
genetically susceptible individuals.
Clinical manifestations
From esophagus to colon, whole GIS may be affected in patients with
EGDs. Clinical symptoms of EGDs may vary according to the affected part
and layer of the GIS. Typically, most frequently affected parts of the
stomach are antrum and body in Eg. But in EgE antrum and proximal
portion of the small intestine are mostly affected.

108

Histories of allergic diseases like asthma, eczema, rhinitis or food
allergy are seen about 40% of the patients with EGDs.
Mucosal disease: Approximately 44-57,7 % of patients diagnosed as
mucosal form of the EGDs. In EoE most of the adults are presented with
swallowing difficulty especially with solid foods. They define, as the food
was stucked in the esophagus after swallowing. Heartburn and chest pain
are less frequently observed symptoms. Nevertheless, in pediatric patients
first defined symptoms are reflux disease related symptoms. Nausea,
gagging, chest pain, regurgitation, decreased appetite, sialorrhea, early
satisfaction, delayed growth, sleep disturbances and respiratory symptoms
like cough, stridor and pneumonia are other common symptoms observed
in pediatric patients with EoE.
In mucosal form of Eg and EgE, patients are usually presented with
chronic nonspecific symptoms like nausea, vomiting, diarrhea, abdominal
pain, and bloating. Growth retardation, failure to thrive, amenorrhea or
delayed puberty are other prevelant symptoms of children and adolescents.
In children, coexistence of EoE with EgE has also been reported. In severe
EgE anemia, protein-losing enteropathy, malabsorption hypoalbuminemia,
and weight loss may be the presenting symptoms.
Muscular disease: 12-30 % of EGDs composed of muscular form.
Eosinophilic inflammation affecting the muscular layer usually causes
intestinal wall thickening and motility disturbance. The disease affecting
the esophagus may be presented with pseudoachalasia or an esophageal
stricture causing dysphagia and regurgitation. Nausea, vomiting and
abdominal distention may also be observed. In the case of EgE or EC
patients may present with the symptoms of intestinal or gastric outlet
obstruction due to eosinophilic inflammation of the muscular layer.
Perforation or obstruction of small or large bowel or gastric outlet
obstruction, intussusception or volvulus may be observed in the severe
form of the diseases.
Serosal disease: Serosal form of EGDs reported between 12,5-49%.
Patients with serosal EgE or EC usually present with ascites. Symptoms of
mucosal or muscular EgE may be together with ascites. Abdominal pain
and bloating are other presenting symptoms. Together with ascites, an
eosinophilic pleural effusion may also be seen in the same patient. High
levels of eosinophils are observed in the microscopic investigation of
ascitic or pleural fluid.
Allergic proctocolitis or eosinophilic proctocolitis seen in children
younger than 6 months is also another form of the EGDs and usually
presented with rectal bleeding.
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Diagnosis
Patients with EGDs usually apply with prevelant symptoms like
abdominal pain, failure to thrive, gastric dysmotility, irritability, vomiting,
diarrhea or dysphagia. So, the diagnosis of EGD is difficult and usually
missed due to these nonspecific and heterogeneous symptoms. Usually
diagnosis occurs years after the onset of the symptoms. All the patients
with chronic and refractory symptoms mentioned above should be fully
investigated for EGDs, especially the individuals with history of allergic
diseases, food allergy or intolerance, peripheral eosinophilia and family
history of EGDs. All of the patients with these findings should be evaluated
for EGDs and investigated for the other causes of peripheral eosinophilia.
There is no pathognomonic symptom or blood test for the diagnosis of
EGDs. The diagnosis of the EGDs is primarily based on the presence of
eosinophilic infiltration of GIS on biopsy or eosinophilic ascitic fluid in a
suspected individual without the involvement of other organs and absence
of any other causes of intestinal eosinophilia.
A detailed history should be obtained for any used medicines, dietary
or herbal supplements for the exclusion of drug-induced eosinophilia.
Ingestion of raw or uncooked meat and travel to parasite endemic areas
should be questioned.
Definitive diagnosis requires recurrent or chronic gastrointestinal
symptoms, increased eosinophils in biopsy material at the absence of any
known causes of gastrointestinal eosinophilia. While blood eosinophil
counts may be in normal ranges in most of the patients, high levels of
peripheral eosinophilia are often found in EgE and EC but not required for
the diagnosis. Peripheral eosinophilia is also not an indicator of disease
activity or response to therapy. Very high levels of peripheral eosinophil
counts (>1500/mm3) can be seen in patients with predominantly serosal
form of the EgE. In fact, very high levels of eosinophilia may also be seen
in hypereosinophilic syndrome and mild-moderate eosinophilia may be
seen in patients with allergy or parasitic infections.
Allergic tests are not enough for the diagnosis of the EGDs. Positive
skin prick tests and elevated levels of total IgE or inhalant or food allergenspecific IgE have been reported in some of the patients with EGDs. In a
few studies, higher levels of fecal or serum eosinophil cationic protein
(ECP) and eosinophil derived neurotoxin and elevated levels of serum α2macroglobulin have been reported in patients with EGDs. Iron deficiency
anemia and elevated erythrocyte sedimentation rate also have been
reported in some of the patients. Elevated levels of fecal α-1-antitrypsin
levels showing fecal protein loose may be detected. Low levels of
immunoglobulins but IgE with hypoalbuminemia are also a result of
protein-losing enteropathy in especially mucosal form of the disease. Mild-
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moderate steatorrhea detected by qualitative or quantitative stool
examination may be present about 1/3 of the patients. A fecal examination
is also important for the detection of parasitic infections like Ascaris,
Strongyloides, Anisakis, Ancylostoma, Capillaria, Trichiura, Toxocara
and Trichinella spp.
If ascites is present, microscopic examination of peritoneal fluid may
reveal eosinophilic predominance. Eosinophil count may be up to 90% of
white blood cells.
Endoscopy or imaging studies are the next step for the diagnosis.
Endoscopic evaluation of the GIS is an important tool for the diagnosis of
the EGDs. In patients with EoE, longitudinal linear creases, mucosal rings,
ulcerations, whitish papules, polyps and strictures may be seen. At the
other hand endoscopy of the esophagus may be normal in 10-25% of the
patients. Endoscopic findings of EgE may be erythema, edema, White
specks, focal erosions, ulcerations, thickened folds, polyps, nodules and
fragility of the mucosa. Nonspecific mucosal changes, edematous and
erythematous patchy areas, whitish lesions, loss of vascularization,
lymphonodular hyperplasia and aphthous ulcers may be the colonoscopic
findings of patients with EC. Normal or nonspecific endoscopic findings
may be detected in patients with EgE and EC.
Multiple biopsy specimens, from normal and abnormal pats of the
mucosa should be obtained. By the way sampling error causing miss
diagnosis might be prevented. Because eosinophilic infiltration has patchy
distribution. Six-nine biopsies from different parts of the esophagus
increase the sensitivity to 100%.
Endoscopy is very important for the demonstration of mucosal lesions
but is inadequate for the diagnosis of muscular or serosal disease. A
negative endoscopic biopsy cannot exclude muscular or serosal EGDs.
Laparoscopic or surgical whole thickness biopsy is required for the
diagnosis of them.
The role of the radiological tests is limited in the diagnosis of EGDs
due to low sensitivity and specificity. In about 40% of patients, normal,
non-specific, or variable radiographic changes might be found. Nonspecific radiological findings like, thickened intestinal Wall, polyps,
ulcers, strictures, ascites, omental thickening and lymphadenopathy may
be detected in computerized tomography scanning of the patients. But
these findings may interfere with IBD mostly with Crohn’s disease,
lymphoma or granulomatous disease. Barium studies may reveal
esophageal stenosis, gastric antral stenosis, and mucosal irregularity,
gastric pseudo polyposis, saw-tooth mucosa in small bowel or thickening
of the intestinal wall. Ultrasonography may be useful in detecting ascites
in the serosal form of EGDs.
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Histological examination of the biopsy material is the gold standard for
the diagnosis of EGDs. Eosinophils are part of the defense mechanism of
the intestinal system. So, they are present in all of the intestinal segments
except the esophagus. Normal eosinophil count varies according to the site
of the GIS. The number of eosinophils increases from duodenum to
caecum and decreases from caecum to the rectum. In duodenum, less than
10 eosinophils per high-power field (HPF) are present in children and less
than 19 eosinophil/HPF in adults. Although there is no consensus, more
than 10 eosinophils in children and more than 20 eosinophils in adults
thought to be pathologic in the duodenum. Observation of ≥ 15
eosinophils/HPF is sufficient for the diagnosis of EoE. Up to 40 eosinophil
/HPF in the caecum and up to 16 eosinophil/HPF in the colon is normal in
the children. In adults, number of eosinophils may increase up to 50
cell/HPF in the colon. Different pathological cut-off of eosinophilic
inflammation has been used in various studies, ranging from 20 to more
than 100 eosinophil/HPF. Histopathological findings of EgE and EC are
similar and composed of a large number of eosinophil clusters in the lamina
propria with degranulation. Method of biopsy collection may affect the
deguranilation observed. Particularly, biopsy specimens collected by
endoscopic forceps represents more eosinophil degranulation than
bistoury.
Crypt hyperplasia, villous atrophy, epithelial cell necrosis, or abscess
formation are also commonly seen in EgE.
Immunohistochemistry may also be useful to detect the major basic
protein granules, which is specific to eosinophils. Analyses of ascites fluid
or surgical specimens have an important role in demonstrating the
abnormal presence of eosinophils in serosal and muscular EgE or EC.
The American College of Gastroenterology established the following
diagnostic criteria for the diagnosis of EoE in the guideline: (1) Symptoms
of esophageal dysfunction; (2) Eosinophilic inflammation with ≥15
eosinophils per HPF; (3) Eosinophilia present only in esophagus and
persists after the treatment with PPIs; (4) absence of other diseases causing
eosinophilic infiltration of esphagus; and (5) resolution of symptoms with
dietary therapy and topical corticosteroids also support the diagnosis but
not required.
But there is not an established guideline for the diagnosis of Eg/EgE or
EC.
Differential diagnosis
EGDs can be diagnosed after the exclusion of other causes of intestinal
eosinophilia. The main differential diagnosis is, intestinal parasites,
protein-losing enteropathy, celiac disease, cow-milk protein allergy,
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idiopathic hypereosinophilic syndrome, IBD, vasculitis, connective tissue
disorders, lymphoma, leukemia, mastocytosis, Langerhan cell
histiocytosis, GIS malignancies (gastric or colon especially for adults) and
drug adverse effect. Gastro-esophageal reflux disease may also cause
eosinophilic infiltration and be interfered with EoE. But in this case
symptoms will respond to PPI.
Intestinal parasitosis can be rulled out by microscopic examination of
feces for parasites. Celiac disease another chronic inflammatory disease of
the small intestine caused by gliadin may also cause eosinophilic
accumulation but can be excluded by the presence of anti- endomysium
and anti-tissue transglutaminase antibodies and high number of
lymphocytes in the intestinal mucosa. Hyperplasia of crypts and blunting
of the villi are also pathognomonic features of celiac disease.
Hypereosinophilic syndrome characterized by marked eosinophilia (>1500
/HPF) and accumulation of eosinophils in GIS. In hypereosinophilic
syndrome many other organs like, heart, lung, kidneys, liver, skin and
central nervous system are also affected.
Treatment
There is no established guideline for the treatment of EGDs except EoE.
Patients with Eg/EgE and EC are reported as cases or small case series.
There are no controlled studies so different treatment modalities have been
described. First-line treatments are diet therapy and corticosteroids. Since
dietary allergens play a significant role in the pathogenesis, diet
modification is an important choice of treatment in EGDs. Elemental diet,
allergies testing guided food elimination diet or empiric elimination diet
are shown to be effective in the treatment of EGDs. If any food detected to
be allergenic for the patient with allergy tests, patients respond well to the
elimination diet.
Because GERD has an important role in the progression of EoE by
causing mild eosinophilia. PPIs may be used for patients with EoE as firstline treatment. Exposure to acidic gastric content of esophageal mucosa
may cause mild eosinophil accumulation in esophageal mucosa (<5-10
eosinophil/HPF). PPIs increase the pH of the gastric content and reduce
the acid exposure of the esophagus and esophageal damage. On the other
hand, PPIs also have anti-inflammatory effects. They reduce inflammatory
cytokine level by blocking Th2 response and give an opportunity to repair
intracellular space barrier damaged by acid exposure. 1mg/kg/dose twice
daily are recommended for the initial treatment of children. In a metaanalysis conducted on children and adults about half of the children are
reported to achiev remission with PPIs. In another study with 53 patients
PPIs have been shown to be effective in reducing the expression of eotaxin3, IL-5 and IL-13 in the esophagus.
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Corticosteroids are also used successfully in the treatment of EoE.
Remission could be induced by the use of topical corticosteroids in most
of pediatric patients with EoE. Corticosteroids Show their beneficial effect
by inhibition of IL-3, IL-5, eosinophil growth factor and granulocytemacrophage colony-stimulating factor in eosinophilic disorders.
Budesonide, fluticasone propionate, ciclesonide can influence histological
remission. The initial recommended dose is 880 mg fluticasone or 1 mg
budesonide twice daily in a viscous solution for 6-8 weeks.
In another placebo-controlled trial with 88 adults, budesonide tablets
shown to induce remission in 58% of the patients in the sixth weeks and in
85% of them at 12 weeks. EoE is a chronic recurrant disease, and there is
no curative treatment yet.
There are some case reports in which immunomodulators like
azathioprine and 6-mercaptopurine have been used in corticosteroid
dependant patients for remission induction and maintenance therapy. But
controlled clinical trials are needed for introduction of these therapies.
Since EoE is a chronic inflammatory disease, monoclonal antibodies
against IL-5 (mepolizumab, reslizumab) and IL-13 (QAX576, RPC4046)
were evaluated in pediatric and adult patients with EoE. Both have been
shown to improve symptoms and eosinophilic infiltration of the esophagus
by decreasing inflammatory mediators. A pilot study investigating the
efficacy of omalizumab an antibody against IgE has achieved remission in
33% of the patients. Dupilumab a monoclonal antibody against IL-4
receptors, has shown to be effective in another pilot study.
Endoscopic treatment modalities like bougie or balloon dilatation are
also available in selected cases. Patients with severe dysphagia and
complaint of food impaction or with treatment resistant dysphagia are
candidate for balloon dilatation. Endoscopic interventions are not for the
control of inflammation but for ensuring the food passage.
As in EoE, dietary therapy is also the first-line treatment for Eg or EgE.
An elemental diet is proven to be effective to induce clinical remission in
about 75% of the children with EgE and EC by Lucendo et al. The Major
limitation of the elemental diets is patient compliance due to their
unpleasant taste. In a study conducted by Chehade et al. in children with
severe EgE and protein-losing enteropathy, the elemental diet is
demonstrated to be more effective than an elimination diet. However, still,
long term efficacy and safety of elemental diet need to be proven in large
studies. Empiric elimination of common allergenic foods is another
commonly and efficaciously used option of treatment in patients with Eg
or EgE with a remission rate of 82 %.
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If dietary treatment fails or is impractical or in case of severe or
complicated EgE and EC corticosteroids are the next option of therapy. As
mentioned above, the corticosteroids act by inhibiting the expression of
some inflammatory mediators. 50-90 % of patients with EGDs have
reported achieving clinical remissions with corticosteroid treatment.
Usually 20-40 mg /day or 0,5-1 mg/kg per day of oral prednisone for two
weeks is recommended. After remission, the corticosteroid is tapered for
6-8 weeks. Some patients may develop corticosteroid dependency. So,
patients may need maintenance therapy with low dose prednisone (5-10
mg/day). Due to its undesirable long-term side effects, budesonide a
synthetic steroid with low systemic side effects is a good alternative to
prednisone. The recommended dose of budesonide is 9 mg/day for the
remission induction period and 3 mg/day for maintenance therapy.
Long-term use of corticosteroids is limited due to their known side
effects. Alternative treatments with immunosuppressant agents, anti-TNFα drugs, anti-interleukine-5, anti-IgE agents, leukotriene receptor
antagonists and mast cell inhibitors are also experienced in some cases. But
there are no clinical trials or large studies for these agents.
Fecal microbiota transplantation is also applied successfully to a man
with severe, refractory and structuring EgE.
Although most of the intestinal obstructions can be managed by
systemic steroids. Surgery may be needed in some patients with intestinal
obstruction or perforation.
Prognosis
The long-term prognosis of the EGDs is still unknown especially in
children. In an adult study with 43 patients, three different courses of EgE
has been defined. A single attack lasting less than 6 months (42%), a
recurring course with at least two relapses (37%) and a chronic form
characterized by GIS symptoms for more than 6 months (21%). In another
study, Reed et al. reported long term remission in 1/3 of patients with EgE
while remaining 2/3 has the persistent or progressive disease. High
recurrence rates are observed in patients with high peripheral eosinophilia.
Further large studies are needed to understand the natural history of
eosinophilic gastrointestinal diseases and the possible risk factors
associated with prognosis.
Conclusion
EGDs are a group of heterogeneous diseases characterized by
eosinophilic inflammation affecting different parts of GIS in genetically
susceptible individuals without any known cause of eosinophilia.
Endoscopy and pathological examination of endoscopic biopsy material
are gold standards for the diagnosis of EGDs. Endoscopy and biopsy
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should be performed in all patients with peripheral eosinophilia and
persistent GIS complaints. Pediatric EoE is a well-defined disease with
established guidelines. But to better understand epidemiology,
pathogenesis, diagnosis and prognosis of EGIDs distal to esophagus
further studies with a high number of patients are needed. Dietary therapy
and corticosteroids are effective treatment modalities in patients with
EGDs. But some patients may develop a dependency or may be resistant
to steroid therapy. So, some new drug therapies have been investigated in
some cases. Further investigations are needed about the natural history of
EGDs.
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CHAPTER XI
ORTHOPAEDIC APPROACH FOR BROWN TUMOR AND
HYPERPARATHYROIDISM
Yunus Öç
INTRODUCTION
Primary hyperparathyroidism (PHPT) is the most common cause of
hypercalcemia in patients with asymptomatic hypercalcemia, who
applies to the hospital outpatient clinics. Its prevalence rate is 1/1000
person. Although it can be observed in all age groups, it is mostly
observed in individuals at the age of 60s. Female to male ratio of PHPT
is 3/2. The main finding of PHPT is the presence of elevated calcium
and parathyroid hormone (PTH) levels (1).
Hyperparathyroidism may be accompanied with endocrinological
weakness and getting exhausted quickly. Symptoms related to the renal
and skeletal system are also observed. Early detection of the disease
provides a minimal demineralization in the skeletal system (2, 3). In
general, nothing is detected as a radiological finding, but less frequently
osteoporosis is observed. Other skeletal system findings include
subperiosteal resorption of the distal phalanx, thinning of the distal ends
of the clavicle, salt and pepper appearance of the skull, bone cysts in
long bones, and Brown tumors (BTs).
BTs are very rare reactive lesions developed in the bone tissues
during hyperparathyroidism. They represent 1% of all tumour-like bone
lesions and 5% of all primary benign bone tumors (4). BTs, which are
one of the subgroups of giant cell tumors (GCT), are caused by
excessive proliferation of osteoclasts as a result of a hormonal stimulus.
Osteoclast-rich tumors are brown. The source of the color is
hemosiderin pigment, which occurs as a result of hemorrhage due to
rich vein network it contains (3). Although there are no characteristic
findings, all giant cell lesions may be BTs (5). It is important to
remember that BT is not a pathognomonic finding for
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hyperparathyroidism. The most important factor in establishing the
correct diagnosis is to suspect possible pathologies.
This study included the patients, who were admitted to the
orthopedic clinic and were diagnosed with hyperparathyroidism for the
first time. We aimed a better diagnosis for these patients, who could be
referred to misdiagnosis and treatment and to be able to demonstrate
that they should be well analysed before orthopaedic surgery.
MATERIALS AND METHODS
Patients, who were admitted to our orthopaedics outpatient clinic
between 2003 and 2017, examined and treated due to the bone lesion or
fracture, and diagnosed with PHPT, were included in this study.
Laboratory tests were performed for all of the patients. Endocrinology
consultation was requested for patients, who were thought to have
hyperparathyroidism. Patients were confirmed to have no secondary or
tertiary hyperparathyroidism after parathyroid scintigraphy, thyroid
ultrasound (USG), renal function tests, chest radiographs and all
abdominal computed tomographies (CT) were taken. As a result of
these tests, parathyroid adenoma was detected in all patients. The
patients were referred to the general surgery clinic for adenectomy.
Direct radiograph was used to follow the recession of the cysts after
adenectomy. Demographic data, place of involvement, fracture
locations, laboratory findings and treatment modalities are presented in
Table 1.
RESULTS
The mean age of the patients was 36.6 years and seven of the patients
included in the study were female, while five were male. In 8 patients,
pathological fractures were detected in different regions. One patient
was operated for his/her cyst. Individual bone involvement was
observed in three patients while 9 patients had multiple bone
involvement. Femoral involvement was observed in nine of the 12
patients. Eight patients had pathological fractures. Intramedullary
nailing, osteosynthesis using a cannulated screw, and osteosynthesis
with plate and screw fixation were performed for 2 diaphyseal femur
fractures, 1 acetabular and femoral neck fracture, and 1 supracondylar
femur fracture, respectively. Biopsy was conducted on all patients
which revealed increased osteoclastic activity and multinuclear giant
cells and a report was issued for these findings. Each patient with cyst
did not undergo any additional operation other than stabilization since
the calcium, phosphorus and PTH values that are routinely examined
were found to be compatible with hyperparathyroidism. Only the
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patient numbered nine, for whom biopsy was conducted, underwent
curettage and grafting in the second session due to the fact that the
lesion in the talus was isolated and involved a large part of the talus to
prevent early load and fracture and thus, to reduce morbidity.
Two patients were operated another orthopaedic clinic for eccentric
bone tumour. Tumour resection prosthesis was performed for a patient
with the diagnosis of osteosarcoma (Figure 1), while other patient
underwent curettage and grephonage due to a GCT of bone.
Cysts and fractures of our patients were generally tried to be treated
by using conservative methods. The most simple and comfortable
method was tried to be chosen for the fractures requiring surgery
(Figure 2). The main purpose of the surgery was to protect the patient's
own bone tissue and not to treat cysts (such as giant cell bone tumour
or malignant tumours).
During follow-up, bone fusion was observed, cysts were seen to be
regressed, and the patient was observed to gain her healthy bone tissue
rapidly following the adenomectomy (Figure 3).
DISCUSSION
Skeletal lesions of PHPT can heal following the excision of
parathyroid adenomas and hyperplastic glands. These tumoral
structures associated with PHPT are reversible pathologies that can be
healed through the excision of the parathyroid adenomas or removal of
the glands (3). In areas bearing load, like femur, bone pathologies can
lead to fractures (4). Considering all of these complications, the tumor
should be treated surgically. Parathyroid adenoma should be removed
when detected. However, it is possible to leave them in areas where
there are multi-localized BTs (5). Following removal of the adenoma,
osteoclastic activity stops suddenly and bone healing is observed
instead of bone destruction. In the literature, lesions are reported to
disappear over time following the removal of the adenoma (7, 8). In the
diagnosis of PHPT pathology, serum calcium, phosphorus, alkaline
phosphatase and PTH are more significant than the histopathological
examination. However, some microscopic features suggest GCT rather
than PHPT. In hyperparathyroidism, GCTs are smaller and have a
nodular appearance and they particularly have rounded hemorrhage
foci; their stromal cells are more spindle-shaped and tender. The
presence of bone metaplasia in stroma is also important. The bone tissue
around the lesion must be examined. In these regions, osteoclastic and
osteoblastic activities improved with peritrabecular fibrosis may be
observed. In our case series, biopsy was performed during the fracture
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surgery which revealed mature bone lamellae with multinuclear giant
cells accompanied by mild mononuclear inflammatory cell infiltration.
Bone tissues showing fibrosis and mildly inflamed reactive changes,
focal bone resorption, and increased osteoclastic activity were also
observed in the biopsy results. Due to this pathology, it is not possible
to differentiate GCT and BT. In the diagnosis of BTs, histopathologic
examination helps to differentiate malignancy to a certain extent,
however, it is not enough alone to make the final diagnosis.
GCTs are locally aggressive lesions containing connective tissues
and stromal cells. They are usually present in bone metastases and are
mostly located in the femur, tibia, radius, and humerus (3, 5). Apart
from long bones, they can be seen in the bones of the hand by 5%. The
tumor can have monofocal or multifocal localization. It is the terminal
period of the pathology of hyperparathyroidism in the bone. It is not
possible to differentiate these lesions from the actual GCTs. In this
situation, serum calcium level is the only beneficial laboratory finding
to be used. This lesion is radiologically seen as lucent and expansile and
looks like the enchondroma of the bone or aneurysmal bone cyst (5). In
a study by Cicconetti et al. (9), it has been reported that the differential
diagnosis of BT is very difficult which may be attributed to the fact that
similar radiological images (cyst-like radiolucent) are seen in other
pathologies. In a study by Aoune et al. (8) including two female patients
with maxillary bone tumor, the patients were initially diagnosed with
GCT of bone, however, parathyroid adenomas were observed during
the recovery period and they realized that the pathology was BT. They,
therefore, emphasized that parathyroid pathology should be
investigated in such cases. Morano et al. (7) reported in their study that
the diagnosis of the patients was osteocalcytoma until their patients
were diagnosed with PHPT in recovery period. They removed the
parathyroid adenoma and found that their pathological diagnosis was
BT.In the present case report, PHPT was tried to be excluded by
performing biochemical laboratory tests to each patient whose initial
diagnosis was bone cyst or lytic lesion when they admitted to the
outpatient clinic.
It should be kept in mind that BTs may mimic all kinds of lesions
and may be atypical. If the PTH effect is not eliminated, relapse will
occur in the same or another site, regardless of how BTs are treated.
The literature review has revealed that there are several cases in which
BTs were treated wrong since they were evaluated as GCTs (1013).Pezzilo et al. (10) treated a femoral cyst case with the diagnosis of
aneurysmal bone cyst and an isolated humerus cyst case with the
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diagnosis of GCT.In a study by Jouan et al. (11), a brutal operation was
applied for a BT case by performing fifth ray amputation.Panagopoulos
et al. (12) diagnosed osteolytic lesion of the distal ulna and radius as
GCT and they performed resection to ulna and curettage and cement to
the radius.In their study, Vera et al. (13) performed surgical ablation
with a diagnosis of GCT for the lesion they detected in the third rib.In
addition to the abovementioned studies, cases with GCTs in patients
with PHPT have been reported (14, 15).In a case report by Rossi et al.
(14), they found asymptomatic PHPT due to concurrent parathyroid
adenoma in patients with proximal tibia lesion and they first followed
the patient who underwent adenoma excision.After nine months, the
patient underwent curettage and given 12 months of Denosumab since
there was no regression in the cyst and progress was detected.In a study
by Ouzza et al. (15) of a 66-year-old patient with PHPT diagnosis, they
found osteolytic lesion in distal radius and they applied adenectomy.
After one-year follow-up, biopsy was performed since the patient’s
clinical complaints were increased and X-ray results showed increased
osteolysis. Upon the detection of GCT in the biopsy results, they
performed curettage, cementoplasty, and iliac bone graft which resulted
in success.Similarly, in a patient included in the present study, curettage
and cementoplasty were performed for the eccentric lytic lesion on the
talus, which was diagnosed as GCT (patient numbered 10).Another
patient in our series underwent tumor resection prosthesis with the
diagnosis of primary bone malignancy, which was actually lytic lesion
in the humerus, however, similar lesions were observed in other parts
of the body in the postoperative follow-up and treatment. In the first
examinations of the patient, the diagnosis of PHPT was made and the
cysts were followed up (patient numbered five, Figure 1).
In the literature on BT, studies are mostly about the craniofacial
localization (15-19). Since we included patients who applied to the
orthopedics outpatient clinic, the number of patients with lesions in the
craniofacial region was found to be two. The most involved area was
the femur which was seen in nine of the 12 patients
There are many articles in the literature suggesting that BTs mimic
bone metastases (19-22). Particularly in patients presenting with
multiple bone involvement, metastasis is the first diagnosis come to
mind since it is common. Therefore, patients are diagnosed with PHPT
during primary tumor investigation and continue their treatment as
simpler and more satisfying. Since we checked the calcium, PTH and
phosphorus values of the patients presenting with cystic bone lesions
during the examination phase, we have made very few mistakes in such
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a large number of complicated patients.In a study of three patients, Crea
et al. (23) reported that they performed right leg amputation in one
patient and en bloc resection in one patient. We believe that the wrong
diagnosis and overtreatment are started to be more frequent in the
differential diagnosis since PHPT-related BTs are seen less in
developed countries.In a study by Kirdak et al. (24), PHPT patients in
two different countries were compared and it was reported that patients
with PHPT in the developing country had higher serum PTH levels,
more bone lesions, and larger adenomas.
Particular attention should be paid in differential diagnosis because
GCT of bone, enchondroma, and aneurysmal bone tumor are very
similar to BTs. In the differential diagnosis of BTs, pathologies such as
cystic angiomatosis, epithelioid hemangioendothelioma, fibrosarcoma,
malign fibrosis histiocytoma, giant cell reparative granuloma, giant cell
tumor, Langerhans cell histiocytosis, metastases, multiple myeloma,
and simple bone cyst as well as diseases such as avascular necrosis and
infection should be kept in mind (6). It is important to note that
histological examination alone is not sufficient to make a diagnosis.
Therefore, it would be the most accurate and reliable approach to
eliminate the diagnosis of PHPT by performing a simple blood test
before performing the biopsy.
The treatment of this pathology is the removal of parathyroid
adenoma (3, 7, 8, 16, 17, 18).Once the adenoma is removed, the lesions
are rapidly regressing and the bone is able to gain its former
strength.The results of the patients followed in the present study
strongly support this argument (Figure 3). Particularly BTs developed
in the lower extremity load-bearing bones can cause pain and
pathological fracture. Therefore, the lesion should be treated surgically.
Simple methods should be preferred in surgery and existing bone stock
of the patient should be preserved. In a study by Qiang Yang et al. (25),
which is one of the largest BT series in the literature, three of eight
patients had pathological fractures. All of the fractures were in the
lower extremities, all of which were treated surgically. Our approach
was similar to those preferred in the abovementioned study; we treated
our patients as it was a tumor in the diagnosis, while as a fracture in the
treatment. Therefore, no overtreatment was observed in our patients
(Figure 2, Figure 3). It should be noted that lesions in other regions will
disappear following removal of the adenoma. The most important
matter is to keep these pathologies in mind during the diagnosis process
and to suspect the diagnosis. The reason we report very few wrong
procedures with the largest CT case in the literature may be the fact that
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the necessity of taking blood tests for PHPT in every patient with bone
cyst or tumor before the biopsy stage is learned clearly during the
education process.
CONCLUSION
BTs are very rare reactive lesions developed in the bone tissues
during hyperparathyroidism. In order to make a definitive diagnosis for
the cystic and lytic lesions, it is necessary to suspect the patient’s
clinical status and to keep any possible diagnosis in mind. In such
patients, evaluating the laboratory tests well during the examination
phase before proceeding to invasive procedures protect both the patient
and physicians from over and wrong treatments.

REFERENCES
1. Bilezikian
JP,Brandi
ML,Rubin
M,et
al.
Primary
hyperparathyroidism:new concepts in clinical ,densitometric and
biochemical features.J Internal Med 2005;86:5138-41
2. Parisien M,Silverberg SJ,Shane E,et al.Bone disease in primary
hyperparathyroidism.Endocrinol Metab Clin North Am
1990;19:19-34
3. Ishikawa S, Ozaki T, Kawai A, Inoue H, Doihara H.
Hyperparathyroid crisis in a patient with giant cell tumor the iliac
bone: Hiroshima J Med Sci 1998; 47(1): 27-30
4. Primer on Metabolic Bone Diseases and Disorders of Mineral
Metabolism Second edition Lippincott- Raven editor Murray j.
Favus 1993
5. Mirra JM, Campanacci M, Picci P. Brown tumor of
hyperparathyroidism. In: Bone Tumors. (ed. Joseph M. Mirra)
Lea& Febiger, 1989; 1785-1801
6. Peimer CA, Moy OJ, Dick HM. Tumors of bone and soft tissue. In
operative hand surgery. (ed. David P Green) Churchill
Livingstone, New York 1992; (2): 2225-50
7. Morano S, Cipriani R, Gabriele A, Medici F, Pantellini F. Recurrent
Brown tumors as initial manifestation of primary
hyperparathyroidism. An unusual presntation. Minerva Med
2009; (5-6) : 117-22
8. Aoune S, Khochtali H, Dahdouh C, Turki A, Mokni M, Bakir A.
Giant cell lesions of the maxilla disclosing primary

127

hyperparathyroidism. Rev Stomatol Chir Maxillofac 2000;
101(2): 86-9
9. Cicconetti A, Matteini C, Piro FR. Differential diagnosis in case of
Brown tumor caused by primary hyperparathyroidism. Minerva
Stomatol 1999; 48(11): 553-8
10. Pezzilo F,Di Matteo R,Liuzza F,et al isolated bone lesion secondary
to hyperparathyroidism:diagnostic considerations. Clin Ter
2008;159(4):265-8
11. Jouan A,Zabraniecki L,Vincent V,Poix E,Fournie B. An unusual
presentation of primary hyperparatroidism:severe hypercalcemi
and multipl brown tumors.Joint Bone Spine
12. Panagopoulos A,Tatani I,Kourea H.P,Kokkalis Z.T,Panagopoulos
K,Megas P. Osteolytic lesions(brown tumors) of primary
hiperparathyroidism misdiagnosed as multifocal giant cell tumor
of the distal ulna and radius :a case report J Med Case Rep.(2018)
12:176
13. Vera L,Dolcino M,Mora M,et al. Primary hyperparathyroidism
diagnosed after surgical ablation of costal mass mistaken for
giant-cell bone tumor:a case report.J Med Case Rep.2011;5:596
14. Rossi B,Ferraresi V,Appetecchia ML,Novello M,Zoccali C.Giant
cell tumor of bone in a patient with diagnosis of primary
hyperparathyroidism :a challenge in differantial diagnosis with
brown tumor Skelet Radiol.2014;43(5):693-7
15. Ouzza MR,Bennis A,Iken M,Abouzzahir A,Boussouga M,Jaafar
A.Primary hyperparathyroidism associated with a giant cell
tumor:one case in the distal Radius.Chir Main.2015;34(5):260-3
16. Kar DK,Gupta SK,Agarwal A,et al.Brown tumour of the palate and
mandible in association with primary hyperparathyroidism.J Oral
Maxillofac Surg 2001;59:1352-4
17. Emin
AH,Suoglu
Y,Demir
D,et
al.Normocalcemic
hyperparathyroidism presented with mandibular brown
tumour:report of a case.Auris Nasus Larynx 2004;31:299-304
18. Tunalı S,Celik HH,Uslu SS,et al.Scanning electron microscopic
observation of the brown of the head of the mandible.Saudi Med
J 2005;26:856-8
19. Lessa MM,Sakae FA,Tsuji RK,et al.Brown tumor of the facial
bones:case report and literatüre review.Ear Nose Throat
J2005;84:432-4
20. Hsieh MC,Ko JY,Eng HL.Pathologic fracture of the distal femur in
osteitis fibrosa cystica simulating matastatic disease.Arch Orthop
Trauma Surg.2004;124(7):498-501

128

21. Hoshi M,Takami M,Kajikawa M,et al A case of multiple skeletal
lesions of Brown tumors,mimicking carcinoma metastaases.Arch
Orthop Trauma Surg.2008;128(2):149-54
22. Joyce JM,Idea RJ,Grossman SJ,Liss RG,Lyons JB.Multipl Brown
tumors in unsuspected primary hyperparathyroidism mimicking
metastatic disease on radiograph and bone scan.Clin Nucl
Med.1994;19(7):630-5
23. De Crea C,Traini E,Oragano L,Bellantone C,Raffaelli M,Lombardı
C P. Are brown tumors a forgotten disease in developed
countries? Acta Otorhinolaryngol Ital 2012;32:410-415
24. Kirdak T,Duh QY,Kebebew E,Clark OH.Do patients undergoing
parathyroidectomy for primary hyperparathroidism in San
Francisco,CA,and
Bursa,Turkey,differ?
Am
J
Surg
2009;198:188-92
25. Yang Q,Sun P,Li j,Yang Z,Li X,Li Z,Yan J,Li K,Wang L Skeletal
lesions in primary hyperparathyroidism Am J Med Sci
2015;349(4):321-327

129

Patient
No.
1

Gender

Age

Complaint

Involvement

Fracture

Laboratory

Treatment

F

12

Pain
and
functional
limitation and
Fracture findings

Femoral neck and
diaphysis,
Humerus

Ca: 9.9 mg/dL P:
2.6 mg/dL PTH:
142 pg/mL

Adenomectomy
For Fractures
Conservative

2

M

20

Pain and fracture formed 2
months ago

Humerus,
Radius,
Femur,
Tibia, Ribs, Iliac,
Mandible
Humerus, femur

Humerus

3

F

25

Pain and
walking

NO

Adenomectomy
For Fractures
Conservative
Adenomectomy
Conservative for cysts

4

F

31

Pain
and
limitation

Femur, tibia, fibula,
rib, scapula, radius,
metacarpus, phalanx,
s.pubis
Femur neck

Ca: 14. 1 mg/dL
P: 2.28 mg/dL
PTH:738 pg/mL
Ca: 10.8 mg/dL P:
1.8 mg/dL PTH:
1385 pg/mL

Femur neck

Ca: 10.5 mg/dL P:
2.1 mg/dL PTH:
419 pg/mL

5

F

19

Widespread body pain and

Vertebra,
sacrum, iliac, ribs

NO

46

shoulder
prosthesis
application and tumour
diagnosis at the age of 16
Fracture findings

Ca: 15.7 mg/dL P:
2.3 mg/dL PTH:
1548 pg/mL

Adenomectomy +
osteosynthesis
with
cannula screw for
fracture
Adenomectomy
Conservative for cysts

Both femur, cranium
, Humerus, tibia

Femur diaphysis

Ca: 11.2 mg/dL P:
3.8 mg/dL PTH:
724 pg/mL

6

M

difficulty

in

movement
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Adenomectomy
+ osteosynthesis with
femoral nail

7

F

34

Pain
and
limitation

8

M

49

9

M

10

movement

Femur, humerus

Humerus

Fracture findings

Femur

Femur
supracondylar

66

Ankle Pain

Talus

NO

F

38

Femur, Talus, Iliac,
Foot phalanx

Femur diaphysis

11

M

48

Widespread body pain and
fracture findings + curettage
and grafting for eccentric
talus
Hip pain

Acetabulum

Acetabulum

12

F

52

Ankle and knee pain

Tibia, femur, fibula,
iliac

NO

Table 1. Demographic changes of the patients
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Ca: 9 mg/dL P: 2
mg/dL PTH: 956
pg/mL
Ca: 13 mg/dL P:
1.7 mg/dL PTH:
1008 pg/mL
Ca: 13.2 mg/dL P:
1.4 mg/dL PTH:
912 pg/mL
Ca: 12.9 mg/dL P:
2.2 mg/dL PTH:
1025 pg/mL

Adenomectomy
Conservative for cysts
and fractures
Adenomectomy
+ osteosynthesis and
plaque
Adenomectomy
+
Curettage
and
grafting
Adenomectomy
+ osteosynthesis with
femoral nail

Ca: 10.7 mg/dL P:
2.7 mg/dL PTH:
1014 pg/mL
Ca: 11.4 mg/dL P:
1.5 mg/dL PTH:
825 pg/mL

Adenectomy
+
osteosynthesis
with
screw + grafting
Adenectomy
+
Conservative

Figure 1-a
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Figure 1-b
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Figure 1-c
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Figure 1-d
Figure 1: A 19-year-old female patient who underwent eccentric
tumour resection due to right humeral lesion (patient numbered five) a: distal lesions of the acromion and clavicle of the patient; b: large
cystic lesion in the right half of the iliac crest; c and d: control
radiographs of the patient three years after the parathyroidectomy – the
significant change of the cyst in the iliac crest is particularly seen very
well on the direct radiograph.
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Figure 2-a
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Figure 2-b

137

Figure 2-c

138

Figure 2-d
Figure -2: A 31-year-old female patient who underwent
osteosynthesis due to a femoral neck fracture (patient numbered four) a and b: fracture radiographs; c: first postoperative radiograph; and d:
graph of bone fusion six months after the surgery.
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Figure 3 a
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Figure 3-b
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Figure 3-c
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Figure 3-d
Figure 3 - a and b: first fracture and four-month follow-up
radiograph of the patient who admitted to our clinic because of the
pathologic fracture of the left humerus (patient numbered seven); c and
d: anteroposterior (AP) radiography of the patient (patient numbered
three) at the time of the first diagnosis of the cyst in the right fibula and
one-year follow-up radiograph.
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